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Introduction
What Is Next Gen and Why Does It Matter?

Senior environmental officials at both the state and federal level often give the 
public the same reassurance about environmental compliance. Almost all compa-
nies comply, they say. The large companies comply; it is mainly the small ones that 
have compliance issues. Does the evidence agree? In a word: no.

The data reveal that for most rules the rate of serious noncompliance— 
violations that pose the biggest risks to public health and the environment— is 
25 percent or more. For many rules with big health consequences the serious 
noncompliance rates for large facilities are 50 percent to 70 percent or even 
higher. And those are just the ones we know about; for many rules, the US 
Environmental Protection Agency (EPA) has no idea what the rate of noncom-
pliance is.

Rampant violations have real consequences: areas of the country that are not 
achieving air pollution standards, impaired water quality for half of the nation’s 
rivers and streams, contaminated drinking water, public exposure to dangerous 
chemicals, and avoidable environmental catastrophes with health, ecological, 
and economic damages.

When the public expresses outrage about serious environmental violations, 
all eyes turn to enforcement. We need more enforcement. Smarter enforce-
ment. Tougher enforcement. It is taken as given that compliance is the job of 
enforcement, so if there are violations, then enforcers need to up their game. 
This perspective— held by most environmental policy practitioners, including 
government regulators, regulated companies, legislators, academics, and 
advocates— assumes compliance is about what happens after environmental 
rules are written. If only we had the right combination of inspections, assistance, 
and enforcement, we would achieve the goal of widespread compliance.

This is the wrong way around. By far the most important driver of compliance 
results is the structure of the rule itself. A well- designed rule that makes the most 
of creative strategies to set compliance as the default can produce excellent com-
pliance rates with very little enforcement involvement. Poorly designed rules 
that create opportunities to evade, obfuscate, or ignore will have dismal perfor-
mance records that no amount of enforcement will ever fix. Compliance isn’t 
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consistently achieved by force- fitting it on the back end; it results from careful 
design up front.

This book proposes a solution for rampant environmental violations. Next 
Generation Compliance turns conventional wisdom on its head by insisting that 
we can achieve much better compliance only if we acknowledge that imple-
mentation outcomes are controlled by rule design. If we wait until after a rule is 
written to try to demand compliance, as the traditional paradigm has us do, we 
will continue to suffer from pervasive violations. Robust enforcement is an es-
sential part of any compliance program, but it can’t close the giant gap created by 
a poorly designed rule.

The ideas of Next Gen are based on my decades of experience in environ-
mental protection, including eight years as the Senate- confirmed head of the 
Office of Enforcement and Compliance Assurance at EPA from 2009 to 2017 
under President Barack Obama. In this role I was responsible for enforce-
ment of all federal environmental laws. Earlier in my career I prosecuted civil 
violations of federal environmental laws as an Assistant United States Attorney 
and led the enforcement office for EPA Region 3, serving Delaware, the District 
of Columbia, Maryland, Pennsylvania, Virginia, and West Virginia. I also ran the 
water protection office for the Commonwealth of Massachusetts and just prior to 
my nomination by President Obama I was an environmental advocate seeking 
changes in state laws and regulations to address climate change. I have been in 
the trenches, and I have been at the highest levels of policy. I have served at the 
local, state, and federal levels of government and in the private sector. My experi-
ence is broad and deep.

In every one of these positions, I found a giant chasm between the commonly 
assumed levels of compliance and the extensive violations that we routinely 
found in the field. I was determined to understand the persistent mismatch be-
tween what most people believed and what I saw on the ground. I discovered that 
comprehensive evidence supports what I had anecdotally observed over decades 
of experience: significant violations are far more prevalent than everyone 
thinks. Strong national compliance records are the exception, not the rule. The 
violations are serious with real consequences for people’s health. And that’s just 
for the programs where EPA has data. For far too many programs, EPA doesn’t 
know what the national compliance picture is, but there is ample reason to think 
it is probably bad.

I learned that many policy makers do not see the evidence in front of them— 
about the widespread violations or the reasons for them— because those facts 
don’t align with ideas that have governed environmental strategy for decades. 
Long- held assumptions, some of which are enshrined in policy, are blinding us 
to the facts. The belief that most companies comply, and that noncompliance 
should be left to enforcers, has been stubbornly persistent, despite the reality that 
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serious violations are common, and the design of the environmental rules them-
selves is the main driver of good, or bad, performance.

Next Gen isn’t about making regulations enforceable. Of course they should 
be enforceable because otherwise why bother writing a rule. But Next Gen goes 
way beyond that. It’s about designing a rule so that compliance is the default. 
Where implementation will be strong regardless of enforcement attention.

EPA under President Obama was starting the shift toward Next Gen. The 
Trump EPA’s single- minded focus on deregulation pushed all that aside. Under 
President Joe Biden there are hopeful signs of a renewed commitment to Next 
Gen ideas. That’s essential if we are going to reduce the wide gap between regula-
tory ambition and on- the- ground reality.

Why Compliance Matters

Although federal environmental laws differ in approach, they have something in 
common: all force change through compliance obligations. Congress sets broad 
goals, and EPA’s regulations translate them into actions required by facilities. 
Through regulations the general becomes specific: How much pollution from the 
individual regulated facilities is allowed? What actions are the regulated facilities 
required to take or avoid taking?

Compliance is where the rubber meets the road. We only get public health 
benefits from our laws and regulations when the regulated companies do what 
the rules require. When they take steps to control pollution, or conduct the re-
quired monitoring, or implement process controls to reduce the risk of cata-
strophic releases, the standards in the rules translate to real protection on the 
ground. Rules are just words on a page unless they cause action. This is compli-
ance: Do rules result in the necessary action in the real world?

Environmental practitioners know that compliance is not an all- or- nothing 
proposition. Some firms completely ignore or deliberately evade the rules, but 
it is also very common to find companies that partially comply or take steps to 
comply that don’t work. They take unreasonable risks, or they install pollution 
controls but then don’t operate them properly. These failures can lead to pollu-
tion that is many times the allowed levels. Neighboring communities, and some-
times people hundreds of miles downwind or downstream, bear the burden.

Some rules don’t just limit how much pollution can be emitted; they aim to 
prevent releases altogether. The regulations concerning hazardous waste, for 
example, define how that waste is to be stored, handled, transported, and dis-
posed, all with a goal of preventing it from ever being released into the environ-
ment. If a company violates one of those work practice standards— by storing 
the waste in unstable conditions or using a trucking company not licensed to 
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haul that waste— it makes a future release more likely. Sometimes we get lucky, 
and even though the rules were violated, no one is harmed. Other times things 
can go disastrously awry. An unlicensed pesticide applicator uses a pesticide too 
close to a home and injures or kills people. Or a pipe explodes, and oil or chem-
icals contaminate the neighboring community. When these incidents occur, the 
investigation nearly always reveals that the company failed to take the preventive 
measures required by law, that is, there was a violation. No one can predict which 
violation will combine with bad circumstances to cause real harm, so it is impor-
tant to protect people from that risk by insisting on compliance with prevention 
requirements.1

It’s not just pollution violations that matter. The rules also impose obligations 
to monitor and to report. When companies don’t check their pollution or their 
compliance, or don’t report as required, regulators don’t know about potentially 
serious problems. If a company seeking approval of a chemical doesn’t reveal a 
negative health study, a dangerous chemical might be mistakenly approved. If 
your drinking water provider isn’t checking to see if the water you drink is con-
taminated before sending it to your home, you probably would not dismiss that 
as a minor problem.

For all these reasons, the success of laws that protect the health of people 
across the country depends on companies doing what they are supposed to do. 
If every facility is meeting its obligations and following the rules, we have a good 
chance of achieving clean air and water and reducing our risk of exposure. If they 
aren’t, we don’t.

The impact of compliance failures isn’t equal; it falls disproportionately 
on people already overburdened by pollution. Low- income and minority 
neighborhoods not only suffer from more contamination, they also face lower 
quality housing and a disparity in access to healthcare that makes protecting their 
families more difficult. Violations are troubling no matter where they happen, 
but they are an even bigger problem for people in communities with environ-
mental justice concerns who already face greater health risks from pollution.

One of the reasons we get bogged down and people resist even starting this 
discussion is the morality frame that many adopt in discussing compliance. 
Yes, there are definitely bad guys who knowingly commit crimes and endanger 
people; our obligation in rules is to be open- eyed about that and not make crim-
inal acts easy to do or get away with. But often there is no one actively deciding 

 1 Here are a few examples of preventive obligation violations that led to disaster: a huge chemical 
spill into Charleston, West Virginia’s primary source of drinking water, shutting it down for days, 
after Freedom Industries failed to inspect and repair corroding tanks and containment walls; a family 
of four poisoned after a chemical banned for indoor applications was used by Terminix to fumigate 
residential units; one person killed and multiple people injured after Tyson Foods failed to imple-
ment required risk- management procedures, resulting in releases of the dangerous chemical anhy-
drous ammonia into the air.
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to violate, just a series of ill- advised choices, or failures to choose, that result in a 
serious violation. People who try to characterize this as either “companies want 
to do the right thing” or “companies put profits above people” create barriers to 
solutions by putting a moral frame around what is actually just a practical issue. 
When government decides to make things happen to protect the public, it is on 
government to design the rule to make it more likely we achieve the goal. That’s 
it. Some rules do that. Most don’t.

There is no question that the laws and regulations to date have made a huge 
difference. Our air and water are much cleaner, and our environment better 
protected than when EPA was created 50 years ago. Gone are the days when rivers 
caught on fire and air pollution was so thick you couldn’t see to the end of the 
block. Federal laws, like the Clean Air and Clean Water Acts, and the regulations 
that followed, have dramatically reduced pollution.

Public outrage has propelled progress so far, and the public continues to in-
sist on strong pollution controls. Polls consistently show that over 70 percent 
of Americans, including a majority of Republicans, favor tougher pollution 
standards for business and industry and more stringent enforcement of environ-
mental laws.2

The drop in pollution and the strong public demand for environmental pro-
tection are impressive national achievements. Yet for all the improvement, 
progress on the ground is falling far short of where it needs to be. Widespread 
violations, including many with serious and proven impacts on health, occur 
across pollution- control programs. Some of the violations have proven tena-
ciously resistant to change and are interfering with our ability to achieve the 
health protections in our environmental laws. As the nation confronts the urgent 
problems before us right now— like a quickly changing climate and the necessity 
of addressing environmental injustice— we cannot afford to repeat past regula-
tory mistakes. Next Gen shows us what needs to change to get far more reliable 
results.

What’s in This Book?

This book presents the evidence for the necessary paradigm shift, discusses some 
of the biggest barriers, and outlines strategies to get there from here.

 2 A 2018 Gallup poll found that 74% of Americans favor setting higher emissions and pollution 
standards for business and industry (61% Republicans, 84% Democrats) and 73% of Americans favor 
more strongly enforcing federal environmental regulations (51% Republicans, 89% Democrats). 
Frank Newport, “Americans Want Government to Do More on Environment,” Gallup, March 29, 
2018, https:// news.gal lup.com/ poll/ 232 007/ americ ans- want- gov ernm ent- more- envi ronm ent.aspx.
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Chapter 1: Rules with Compliance Built In

The thesis of Next Gen is that there is a way to significantly improve compli-
ance, but it requires us to jettison a central assumption that has persisted for 
decades: that regulations set standards and it is the job of enforcers to come in 
afterward and make it happen. The idea that compliance is the job of enforcers 
and not rule writers is so deeply ingrained that most people don’t even recog-
nize they are adopting that paradigm. They take it as a given; it’s just the way 
things are.

In reality, the most important determinant of compliance is the structure of 
the regulation and the extent to which it adopts— or ignores— strategies to make 
compliance the default. The structure of the rule makes all the difference. A ro-
bust enforcement program will always be needed. Some problems can only be 
solved in that way. But enforcement alone will never get us there.

Because rules are the foundation of compliance outcomes, and case studies 
are the most powerful illustration of why that’s true, the first chapter is an in- 
depth exploration of the compliance design of eight programs: four successful 
and four compliance disasters. The examples include regulations about air pol-
lution, water pollution, drinking water, pesticides, and even one compliance 
catastrophe from South Korea. Two air examples concern the same sector— 
coal- fired power plants, one of the most polluting sources in America— but have 
dramatically different outcomes: the brilliantly designed Acid Rain Program 
(compliance over 99 percent) and the perfect storm of bad compliance design 
in New Source Review (over 70 percent of the largest coal- fired companies in 
serious and continuing violation). This stark contrast in results for the identical 
facilities vividly makes that point that success on the ground doesn’t depend on 
the compliance culture of the regulated companies: it’s the design of the rule 
that matters.

Chapter 2: Noncompliance with Environmental   
Rules Is Worse Than You Think

People may be persuaded by  chapter 1 that rule design had a big impact for those 
case studies, but they may wonder if those examples are outliers, and if compli-
ance overall is still pretty good. Chapter 2 provides the answer: serious violations 
are widespread, across all programs and industry types. It presents the most 
complete accounting anywhere of compliance with the nation’s environmental 
laws. Here are just a few examples:
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 • The vast majority of US petroleum refining companies were sued by EPA for 
dangerous air pollution violations, resulting in 37 enforcement agreements 
covering 112 refineries, responsible for over 95 percent of the nation’s petro-
leum refining capacity.

 • All of the top five, and nine of the top ten US cement manufacturers— 
responsible for 82 percent of the total US cement production— were sued by 
EPA for significant air pollution violations.

 • Nearly every large city consistently violated the Clean Water Act and was 
eventually sued by EPA to cut discharges of raw sewage to the nation’s rivers 
and streams.

The dismal records cited here are for programs that have received persis-
tent regulatory attention. For many programs, the data is far less complete, 
but the available evidence points to compliance problems that are just as 
bad. There are also some programs for which EPA purports to have national 
compliance data, but repeated audits prove that the actual rate of signifi-
cant violations is far worse than claimed. For far too many regulations, EPA 
does not have enough information to make an educated guess about serious 
noncompliance.

I have asked many people— including some who have spent their entire 
careers working on environmental protection— to guess what the rate of serious 
noncompliance is with environmental rules. The most frequent response: 5 per-
cent to 10 percent. You wish. It is nowhere near that low for most major environ-
mental programs for which EPA has national data.

Chapter 3: Rules about Rules

Because this book is about changes that are needed in the design of environ-
mental rules, it requires a very brief introduction to the laws and practice that 
govern rule- writing: the rules about rules. Nuance and complexity aren’t in-
cluded in this chapter. It is just a very basic outline of how it happens that agencies 
come to write rules, and what standards govern how they do it. Some of those are 
set by Congress in laws, some are directives from the president or from courts, 
and some are practices that the agencies themselves adopt. The purpose of this 
chapter’s short overview is to provide context about the constraints agencies face 
in writing regulations. The good news is that nothing in the rules about rules 
blocks Next Gen: every rule can include Next Gen strategies, although some will 
have more latitude than others.
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Chapter 4: Getting in Our Own Way: How EPA Guidance 
Reinforces Faulty Compliance Assumptions

The biggest hurdle to getting Next Gen ideas into regulations isn’t Congress or 
the courts, as  chapter 3 briefly explains. It’s how regulators get in their own way by 
solidifying incorrect compliance assumptions into agency practice. The beliefs 
that compliance is good, and that it is up to enforcement to ensure it is, are part 
of the zeitgeist. No one has to tell rule writers that, it’s something most of them 
already believe. But EPA makes the problem worse by baking those inaccurate 
compliance assumptions into written policy and agency practice. Those choices 
happen largely behind the scenes and are a formidable barrier to including better 
compliance design in rules.

It starts with the EPA guidance about rule- writing process. The way that pro-
cess is implemented makes it easy for rule writers to ignore compliance pitfalls 
until it is far too late to address them, and to box out anyone from the compli-
ance office that might try to insert a different perspective. The written process 
guidance doesn’t mandate that result— in fact, as written, it even suggests things 
should be different— but in reality that’s how it works. The other relevant EPA 
guidance governs how the benefits and costs of the rule should be tallied up. 
That all- important comparison— benefits have to be higher than costs for most 
rules to have a prayer— explicitly blesses a dismissive attitude about compliance, 
encouraging rule writers to assume they will achieve 100 percent compliance. 
Assuming the result you want won’t make it happen in real life of course, as the 
mountain of evidence about widespread violations shows. But it is a heavy lift to 
persuade overloaded rule writers to embark on the hard work of careful compli-
ance design when they are invited to bypass that effort by assuming compliance 
happens by magic.

These seemingly arcane agency policies and practices are almost never 
discussed in the fierce policy debates about EPA rules. The policies didn’t create 
the erroneous compliance assumptions. But by accepting them as gospel, these 
policies have a powerful, and sometimes determinative, impact on the ultimate 
effectiveness of EPA rules. Chapter 4 explains how that happens, and what needs 
to change to turn it around.

Chapter 5: Next Gen Strategies: A Playbook

Once we understand that violations are serious and widespread, and that 
rule design is the key to better results on the ground, what should we do? 
Although the best regulatory designs carefully match solutions to their spe-
cific problems, there are some Next Gen ideas that perform well in many 
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contexts. These are the workhorses of Next Gen, the go- to ideas that should al-
ways be considered as part of the suite of regulatory strategies to drive strong 
implementation.

New technologies allow real- time monitoring, electronic reporting, and so-
phisticated analytics that will put pressure on companies for better performance 
at the same time that they make it harder to hide. These solutions are likely to be a 
game changer for many intractable compliance challenges of the past.

All of the Next Gen basics emphasize simplicity, the underappreciated pow-
erhouse of strong compliance. Elegant design— whether that’s achieved by de-
ployment of innovative high tech or the lowest- of- low- tech like posting signs 
or mandating an unfavorable assumption when reports are missed— can sim-
plify even very complex issues, as we saw in the Acid Rain Program. Or a so-
lution can just be simple, such as making the dangerous action impossible. 
Chapter 5 describes the fundamentals that should be part of the playbook for 
every rule.

Chapter 6: The Ideologues: Performance Standards and 
Market Strategies

Next Gen is practical. It asks what will work and eschews ideology, so in 
Chapter 6, I examine some of the current ideology- heavy approaches— such as 
performance standards and market methods— to see if they will produce better 
compliance. These ideas show promise in some situations, but they require even 
more mandatory safeguards than other approaches do. And all regulations, in-
cluding market and performance rules, require use of what is often dismissively 
referred to as “command and control.”

Chapter 7: Ensuring Zero- Carbon Electricity

This chapter applies the lessons of Next Gen to a top priority for cutting climate- 
forcing emissions: electric generation. The extremely good news is that we know 
how to achieve zero- carbon electricity with very high rates of compliance. The 
compliance challenge comes from proposals to connect clean electricity to in-
vestment in energy efficiency. Ramping up energy efficiency is indispensable 
for climate action, but for a host of reasons its results are far less reliable. That’s 
why linking efficiency to clean power inserts high degrees of uncertainty into 
the must- have clean electricity goal. Robust investment in energy efficiency is 
essential, but not by putting the otherwise sure thing of zero- carbon electricity 
in jeopardy.
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Chapter 8: Don’t Double Down on Past Mistakes with   
Low- Carbon Fuels

The promise of renewable fuels is compelling: portable energy- dense fuels with 
no carbon impacts. The actuality hasn’t been as good. This chapter explains the 
extensive carbon impacts that current strategies overlook, and why enforcement 
is useless as a solution. Instead, we should revise existing programs to ensure that 
they are closer to the mark and restrict use to the few instances where there is no 
other option. It closes with a reminder of the ever- present risk of fraud, which 
can pull the rug out from under carbon- reduction goals, and how robust rule de-
sign can make fraud much less likely.

Chapter 9: Innovative Strategies Are the Only Way to Cut 
Methane from Oil and Gas

Oil and gas companies know how to slash methane from oil and gas produc-
tion. They just aren’t doing it. Tough standards requiring use of currently avail-
able and affordable controls are the first step. Achieving widespread compliance 
with those standards at over a million diverse and far- flung sources is harder, 
especially because we currently lack reliable real- time monitoring. Methane 
control is a poster child for the obvious impossibility of enforcement as the 
solution. The only way to reliable implementation for this challenging sector 
is through creative use of unconventional regulatory approaches. And taking 
heed of the lesson learned from already abandoned wells: rules have to make it 
close to impossible for companies to dump their compliance responsibilities on 
the taxpayer.

Chapter 10: Updating Federalism

Another significant but often ignored challenge for compliance is the relation-
ship between federal and state governments. Federal laws adopted by Congress 
protect people across the nation and assure a level playing field. States implement 
the federal laws in a way that fits local circumstances. There has always been a 
dynamic tension between the imperative to protect all Americans equally and 
the different circumstances of each state. This tension has fueled many environ-
mental advances. But the dynamic has gotten out of balance, to the detriment of 
compliance.
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States have a chokehold on environmental compliance information. States’ 
failure to share that information with the feds— even when sharing is required 
by law— obscures violations, reduces protection, and prevents us from under-
standing how well our national laws are working. At the same time, the federal 
government resists the states’ important role as innovators and laboratories for 
new approaches.

Next Gen provides a way out of this stalemate by recognizing that the model 
of federalism that made sense in the 1970s when most environmental laws 
were created is not working for us now. We need more reliable information 
about environmental compliance and increased autonomy for states to try new 
approaches. Both problems have a common solution: use today’s monitoring 
and information technologies to build a federalism model for the modern era 
that strengthens protection and innovation at the same time. Chapter 10 outlines 
what that updated federalism could look like.

Chapter 11: Environmental Enforcement in the Next Gen Era

Tough enforcement— both civil and criminal— will always be essential to envi-
ronmental protection. Bad guys are infinitely creative in trying to get around en-
vironmental rules, and regulators have to be just as insistent in ferreting out bad 
behavior and holding companies accountable. We know deterrence works, and it 
is an essential strategy in any robust compliance program.

Next Gen’s focus on building compliance into rules doesn’t replace enforce-
ment. Next Gen will strengthen enforcement. Enforcers have long been given the 
impossible task of trying to get millions of companies to play by the rules. Once 
regulations force stronger compliance out of the gate, enforcers will be better 
able to do what they do best: focus on the worst violators. With robust Next Gen 
provisions in rules, regulators will know who those violators are; they will stand 
out because serious violators will be less common. Spending less time chasing 
after routine violations— because there will be far fewer of them— gives enforcers 
more time to tackle the most egregious problems.

The same paradigm shift needed for rules is also important for enforcement. 
Enforcement remains stuck on the tired and boring debate between tough en-
forcement and compliance assistance (or just ignoring violations, which is more 
an abdication of responsibility than a strategy). This has been the dynamic 
for decades. It is time to get over it. While the world has changed around us, 
the enforcement and compliance debates are mired in last- century thinking. 
Chapter 11 describes revitalized enforcement for the Next Gen era.
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Conclusion: What’s the Bottom Line?

When we admit that violations are common, and that rule design is the most 
important factor in achieving better compliance, we see the work of environ-
mental and public health protection in a new light. That’s the power of a para-
digm shift; opportunities appear where previously we saw only problems. Next 
Gen is fundamentally an optimistic idea. Yes, it can feel discouraging to face up 
to the reality that left to their own devices many companies violate the rules. But 
that’s not the end of the story, it’s the beginning. We have the tools to change the 
outcome. We just have to decide to use them.
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1
Rules with Compliance Built In

Some environmental regulations achieve widespread and consistent compli-
ance. Most don’t. As I explained in the introduction, the principal explana-
tion for the difference isn’t enforcement after the fact. Noncompliance can be 
common in industries that have received significant enforcement attention and 
rare even when there have been almost no cases brought against violators. It 
isn’t because some companies have a stronger compliance culture; companies 
that comply with one rule sometimes ignore another.

The biggest reason for widespread compliance is the structure of the rule. 
Does the rule make compliance the path of least resistance? Is it designed to 
make compliance the default? If yes, compliance can be the norm, even with little 
enforcement effort. If no, violations will be rampant, no matter what enforce-
ment may do.

Enforcement serves an essential role in holding violators accountable. A com-
pliance program can’t succeed without it. But a handful of enforcers will never be 
able to ensure general compliance at millions of facilities. We will only be able to 
protect the public from serious harms if we write environmental rules with com-
pliance built in.

What rule structures succeed in making compliance the default? What de-
sign flaws lead to pervasive violations? The best way to understand what strat-
egies succeed is to learn from existing rules. Some have worked remarkably 
well. Most have not. Serious violations are widespread and too often we have 
no idea what the compliance picture is. This chapter explores four programs 
that functioned well because they were built to work in the real world, with all 
its complexity and messiness. I also examine four programs that were compli-
ance failures; they contain design mistakes that resulted in all- too- predictable 
serious violations.

Every rule is different. There is no one answer for every compliance design 
challenge. The rules that succeed build in strategies that take the world as it 
is. The rules that fail rely on hoping for the best. A close examination of these 
examples shows how rule design makes all the difference.
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Programs with Strong Compliance 
Outcomes: Four Examples

Some rules achieve amazingly good levels of compliance. Why? The regulations 
that work blocked the exits and smoothed the path toward compliance. 
Sometimes the solution is simple and elegant. But most successful rules build a 
unified whole using an array of structural provisions. This section describes four 
rules that achieved impressive compliance outcomes.

1. Air Pollution: Acid Rain Program

EPA set up the Acid Rain Program in 1995 in response to Congress’s direction to 
do something about the acidic rain that was devastating forests and fresh water 
in many parts of the country. The principal culprit was sulfur dioxide (SO2) emis-
sions from coal- fired electric utilities. Those emissions traveled long distances 
through the air and caused serious damage when they ultimately landed on 
forests, rivers, and lakes. How best to cut those emissions?

As I described in the introduction, the Acid Rain Program was a textbook 
example of thoughtful and effective program design. The basic elements of that 
design were established in the legislation creating the program, showing that 
Congress knows how to build compliance into laws when it wants to. The Acid 
Rain Program set a cap on the amount of SO2 that could be emitted by all of the 
coal- fired utilities collectively and issued allowances: one allowance per ton of al-
lowable emissions. Utilities could buy and sell allowances. Hence the name: cap 
and trade. The compliance determination was straightforward: Does the utility 
have an allowance for every ton of emissions? The pollution- reduction goals 
were achieved on time, and at lower cost than many had predicted. And compli-
ance was reported at over 99 percent with very little enforcement required. How 
did they do it?

The beauty of the Acid Rain Program design wasn’t any one thing by itself, 
it was how the pieces worked together. Omit any one of these features, and 
EPA might have had a very different result. The excellent summary by John 
Schackenbach describes the elements of the program.1

 1 John Schackenbach et al., “Fundamentals of Successful Monitoring, Reporting, and Verification 
under a Cap- and- Trade Program,” Journal of the Air & Waste Management Association, Vol. 56 
(2006): 1576. See also Lesley McAllister, “Enforcing Cap- and- Trade: A Tale of Two Programs,” 
San Diego Journal of Climate & Energy Law Vol. 2 (2010): 1 (providing an analysis of the Acid Rain 
Program and the Regional Clean Air Incentives Market (RECLAIM)). For an over- the- top testi-
mony, see “The Invisible Green Hand,” The Economist, July 4, 2002.
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Continuous emissions monitoring systems (CEMS) for SO2 were the cen-
tral feature of the program. The CEMS continuously measured the amount of 
SO2 being emitted. Companies were required to monitor, and report, SO2 emis-
sions using the CEMS data. With well- functioning CEMS the utilities and the 
government would know exactly how much SO2 was emitted from each utility 
every quarter, allowing companies and government to track progress and plan 
ahead. Reliable and accurate data were also the foundation of the market for 
allowances: everyone knew that one allowance from any company actually 
equaled a ton of emissions, and everyone had the same data. Companies could 
trade with confidence and government could know that its pollution- reduction 
goals would be achieved.

How could EPA ensure that the CEMS were functioning well? Here’s where an 
inspired but underappreciated detail was key: when the monitoring equipment 
was not working properly, the utility was required to report emissions using very 
conservative assumptions. If CEMS weren’t operating reliably, the company had 
to assume emissions that were most likely much higher than its actual emis-
sions.2 Assumed higher emissions increased the cost of CEMS errors and down-
time because they required more money to be spent buying allowances. These 
substitute data requirements provided a powerful incentive for utilities to assure 
that their CEMS were operating and operating properly.

EPA set up a centralized electronic reporting system to receive quarterly 
reports. Standardized electronic reporting streamlined recordkeeping and 
allowed EPA to track performance before the end- of- year reconciliation. The 
standardized e- reporting included a data- checking system that flagged incon-
sistencies and inadvertent omissions, spotting problems before they turned 
into violations. Much like you can’t submit an online order if you leave out your 
address or credit card information, automated checking for obvious problems 
reduces errors and improves accuracy. And EPA performed its own electronic 
audits on the data, comparing companies to each other and checking company 
data against external information to verify accuracy. Having the data submitted 
electronically allowed EPA to conduct these audits efficiently from Washington 
without the necessity of field visits.

At the end of the year, utilities had to “true up,” by proving they had purchased 
enough allowances to equal their emissions. How did EPA avoid the situation 
we see too often today: sources waiting to be caught and only then doing what’s 
required? Two key provisions helped: (1) Simplicity: did the number in Column 
A (verified emissions) match the number in Column B (allowances)? Yes or 

 2 The more data that was missing or that failed quality assurance tests, the more the substitute data 
provisions required overestimating actual emissions. McAllister, “Enforcing Cap- and- Trade,” 6. See 
also Missing Data Substitution Procedures, 40 C.F.R. Part 75, Subpart D, §§ 75.30– 75.37.
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no? Violations were hard to miss. (2) Automatic penalties for companies that 
didn’t have enough allowances to cover their emissions and a reduction in emis-
sions cap the following year. These penalties were deliberately higher than the 
cost of buying an allowance. Why wait and pay more? It was cheaper to comply. 
Automatic penalties had the additional advantage of reducing the time to bring 
and resolve enforcement actions.

These features combined to create one of the most effective and efficient 
pollution- reduction programs in EPA’s history. All the design elements were 
combined into one elegant program that achieved its goals early, at lower cost, 
and with compliance rates than most programs can only dream of. It is especially 
worth noting that while the overall compliance structure embraced simplicity (1 
allowance =  1 ton), the underlying technology is complex, which is reflected in 
the hundreds of pages of EPA guidance on monitoring and reporting.3 Simplicity 
of rule design can be entirely consistent with technical complexity.

There are a few caveats that should make us wary of using the Acid Rain 
Program as an all- purpose model and remind us that each program has to be 
designed to the circumstances of the problem it is addressing. Although the 
key success of the Acid Rain Program is that it achieved its pollution- reduction 
goals, it is often cited as evidence that markets can get reductions at a much lower 
cost. The first caveat is that while the market strategy for acid rain had lower costs 
than projected, much of the reduced cost was likely the result of reduced prices 
for low sulfur coal as a result of rail deregulation.4 While markets in the right 
circumstances do hold promise for improved efficiency, that wasn’t the only, or 
maybe even the main, reason for reduced costs in this case.

Second, the sources being regulated were sophisticated and homogenous. 
That made use of CEMS and standardized electronic reporting much easier. 
When oil-  and gas- fired units were added to the program, alternative methods 
for calculating emissions were necessary.5

Third, California had a worse experience with a very similar cap- and- trade 
program, the Regional Clean Air Incentives Market (RECLAIM).6 Like the 

 3 McAllister, “Enforcing Cap- and- Trade,” 5. See also EPA Clean Air Markets Division, “Clean Air 
Markets— ECMPS Reporting Instructions,” https:// www.epa.gov/ air mark ets/ clean- air- mark ets- 
ecmps- report ing- instr ucti ons.
 4 See Richard Schmalensee and Robert Stavins, “The SO2 Allowance Trading 
System: The Ironic History of a Grand Policy Experiment,” Journal of Economic Perspectives, Vol. 
27, No.1 (2013): 103, 110– 12 (noting that rail deregulation was a significant factor in lower costs). 
See also Bradley Karkkainen, “Information as Environmental Regulation: TRI and Performance 
Benchmarking, Precursor to a New Paradigm?,” Georgetown Law Journal, Vol. 89 (2001): 257, 276 
(noting that unanticipated advances in scrubber and fuel blending technologies also helped reduce 
costs).
 5 See McAllister, “Enforcing Cap- and- Trade,” 5– 6 (noting that over 95% of the emissions were at 
sources using CEMS).
 6 This discussion draws from McAllister, “Enforcing Cap- and- Trade.”
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Acid Rain Program, RECLAIM made use of CEMS and electronic reporting as 
well as tough substitute data provisions to inspire accurate reporting. However, 
RECLAIM experienced technical malfunctions with monitoring equipment and 
electronic reporting early on. In addition, RECLAIM struggled with the fact 
that its regulated sources were not homogenous, which prevented the state from 
establishing a uniform emissions calculation tool. These difficulties resulted in 
a state decision to verify emissions through a time- consuming and costly field 
inspection and audit of each facility each year. Adding to the administrative 
burden, the state did not have automatic penalties like those in the Acid Rain 
Program. Therefore, not only did the state do detailed facility specific audits, 
it had to pursue time- intensive enforcement actions to address the violations 
found.7 These delays not only put a large administrative burden on government, 
they led to uncertainty in the market as audits and adjudications stretched well 
into the next compliance period. The California electricity crisis in 2000 and 
2001 exacerbated these problems.

The experience of Congress and EPA with the Acid Rain Program shows that 
it is possible to hit a home run in rule design by thoughtfully combining elements 
tailored to the specific circumstances of the sector(s) being regulated. But the com-
parison to California RECLAIM confirms that solutions that work in one program 
are not necessarily completely transferable: variation in the types of sources being 
regulated can make the job much harder. The entire program has to be structured 
to be self- executing: leaving out just one element that results in significant need for 
continuous government intervention has the potential to derail program effective-
ness. It also helps when unexpected events break in your favor, rather than the other 
way around.

It is worth noting that markets don’t spring from the earth fully formed. They 
are created by tough, prescriptive regulations that dictate outcomes and direct 
how and when they must be achieved. Like the Acid Rain Program. The market 
for SO2 allowances was intended to reduce the costs of the rule. That’s a worthy 
goal, but it isn’t what cut emissions. Credit for that remarkable achievement 
goes to the mandatory use of continuous emissions monitoring, tough substi-
tute data requirements, obligatory electronic reporting, automatic penalties, and 
the other directives in the Acid Rain Program rules. These are all classic regula-
tory mandates. Markets are created by and built on the foundation of regulatory 
command and control, as the Acid Rain Program so powerfully demonstrates.8 

 7 The most common violations were late or missing emissions reports, followed by emissions ex-
ceeding allowances. McAllister, “Enforcing Cap- and- Trade,” 19– 20.
 8 See the discussion of the Acid Rain Program’s dependence on command and control in  chapter 6.
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Market strategies require the same hard work and careful Next Gen structure 
that all rules need.9

2. Water Pollution: Secondary Treatment for Sewage 
Treatment Plants

In the years before the Federal Water Pollution Control Act of 1972,10 Congress 
had called upon the states to confront the problem of water pollution. Excessive 
loading of organic matter, nutrients, sediment, and pathogens into the nation’s 
rivers and streams was leading to widespread low dissolved oxygen, fish kills, 
and bacterial contamination.11 One of the chief culprits was the large and 
growing discharge of sewage from municipally owned sewage treatment plants, 
commonly called publicly owned treatment plants, or POTWs.12 In 1968, many 
sewage treatment plants had only primary treatment, in which some of the solids 
were removed.13 Pollutant loads were large and increasing. Congress expected 
states to set water quality standards and to go after the facilities impairing water 
quality.

It didn’t work. States proved unable or unwilling to step up to the plate. 
Acknowledging that the states- first approach “has been inadequate in every vital 
aspect,”14 in October 1972 Congress opted instead for something much more di-
rective and centrally controlled: every sewage treatment plant would be required 
to install secondary treatment,15 and more stringent limits would be imposed on 
sewage plants where necessary to achieve local water quality standards.

Every POTW was required to have a permit, and this mandate was underscored 
by making any discharge without a permit unlawful. Every permit would specify 

 9 Getting markets right is why EPA has benefited from having a division that specializes in 
markets: the Clean Air Markets Division in the Office of Air and Radiation. They are responsible 
for the Acid Rain Program and the Cross State Air Pollution Rule (CSAPR) and two other prior air 
market rules: The NOx Budget Trading Program and the Clean Air Interstate Rule (CAIR), “Eight 
Things to Know: Program Highlights,” EPA, https:// www.epa.gov/ air mark ets/ eight- thi ngs- know- 
prog ram- hig hlig hts.
 10 Amendments to the federal water law were later called the Clean Water Act, and that is the term 
used elsewhere in this book to reference the federal law governing water pollution.
 11 US EPA Office of Water, “Progress in Water Quality: An Evaluation of the Environmental and 
Economic Benefits of the 1972 Clean Water Act,” Report No. EPA- 832- R- 00- 008, June 2000, ES- 1. See 
also William L. Andreen, “Success and Backlash: The Remarkable (Continuing) Story of the Clean 
Water Act,” George Washington Journal of Energy & Environmental Law, Vol. 4 (Winter 2013): 25.
 12 Andreen, “Success and Backlash,” 25.
 13 EPA, “Progress in Water Quality,” ES- 1.
 14 S. Rep. No. 92- 414, at 7 (1972), reprinted in 1972 United States Code Congressional and 
Administrative News, 3668, 3674.
 15 Section 301(b)(1)(B) of the 1972 law, 33 U.S.C. §1311(b)(1)(B). The pollution limits for 
secondary treatment were to be defined in regulation by EPA. See Andreen, “Success and 
Backlash,” 25– 26.
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the pollution limits applicable to that particular plant.16 And every POTW had 
to regularly monitor its own wastewater and submit that data to the government. 
Congress also set aside funding to help POTWs achieve the standards.

So how did it go? With impressive alacrity, EPA finalized secondary treatment 
standards on August 17, 1973, a short 10 months after the law was enacted.17 
Who says agencies can’t move fast? The nation now had a federally mandated 
and federally enforceable one- two punch: every sewage plant had to meet the 
minimum technology standards plus more stringent limits where necessary to 
address local water quality problems.

A little over 20 years later, 99 percent of the nation’s 16,024 POTWs met 
the requirement for secondary treatment.18 Discharges of organic pollution 
were cut by 45 percent, even though the volume of sewage treated increased 
by 35 percent.19 And water quality improved as a result of this big reduction in 
loading: 69 percent of the river reaches saw improvements in dissolved oxygen.20 
What were the keys to success?

The first was clear, uniform, technology- based performance standards. The 
rule set unambiguous standards that applied to every plant, making it crystal 
clear what the rules of the road were. Years of attempts to start with water quality 
and work back to individual limits on dischargers were a failure.21 Starting with 
ambient conditions seems logical, and economists praise its economic efficiency. 
But it didn’t work. Why not? Determining the impact of individual sources on 
water quality is technically complex, subject to endless site- by- site debate and 
litigation. And it requires both professional expertise and political backbone at 
all levels of government. The reality is that pressure on publicly owned sewage 
plants to upgrade performance translates directly into increased rates for the 
local community. That puts huge political pressure on the state and local de-
cision makers. Experience shows that many local and state governments can’t 
find a way to get around politicians who strenuously object. Uniform national 
standards bypassed much of that debate.22

 16 The name given these permits reflected the ambitions of the Clean Water Act: they are called 
National Pollutant Discharge Elimination System or “NPDES” permits.
 17 Federal Register, Vol. 38 (August 17, 1973): 22298.
 18 EPA, “Progress in Water Quality,” 2– 24.
 19 EPA, “Progress in Water Quality,” ES- 5, 2– 43 (regarding loading of carbonaceous biochemical 
oxygen demand (CBOD5)). During the same period industrial BOD pollution, also subject to feder-
ally enforceable technology- based standards, fell 40%. Andreen, “Success and Backlash,” 28.
 20 EPA, “Progress in Water Quality,” ES- 10; Andreen, “Success and Backlash,” 26– 29.
 21 Andreen, “Success and Backlash,” 25.
 22 Not surprisingly, there were amendments, exceptions and modifications eventually built into 
the statute and the rules, in response to the problems that emerged after the law was initially passed. 
See EPA, “Progress in Water Quality,” 2- 20 to 2- 25. These changes did insert greater complexity into 
the rules, but the fundamental structure was not changed: POTWs had individual permits with 
definite limits and facilities had to monitor and report hard numbers that unambiguously showed 
whether they were in violation.
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The marriage of uniform performance standards as the floor with more strin-
gent standards when necessary to protect local water quality allowed the best 
of both worlds. Strong state programs could make a big difference in how well 
their waters were protected. But whether the state had a strong program or not, 
its waters and people would be defended by the minimum secondary treatment 
standards.

Federally enforceable limits gave the local and state governments a reason to 
insist on compliance. All the National Pollution Discharge Elimination System 
(NPDES) permit limits were federally enforceable, including any more strin-
gent state water quality limits.23 EPA is usually less subject to the “small p” po-
litical pressures that loom large at the local level, so was more likely to follow 
through with suits to require action. Federal enforceability is essential to the 
national effectiveness of water pollution controls. The value of federal enforce-
ability isn’t just the cases that it allows EPA to bring, it is the knowledge by states 
and POTWs that EPA could bring such cases. Defiance at the state or local level 
is therefore unlikely to succeed. Federal enforceability also strengthens the state’s 
hand with the permitted facilities because there is no way around having to meet 
the standards. We are so used to federal enforceability as a fundamental compo-
nent of federal environmental laws that we can overlook its structural value.

Compliance also benefited from clear permits, self- monitoring, and uniform 
reporting. The law said that any discharge without a permit was a violation. 
Therefore, every POTW had to apply for a permit. That permit set out in very 
clear terms what performance limits applied to that individual facility. Under 
EPA’s regulations, every POTW had to sample its own discharge and report on 
that to government under penalty of perjury. Determining who was violating 
was a very simple matter of comparing the reported discharge to the permitted 
amount. If the facility was over the limit, it was in violation. This structure estab-
lished under the Clean Water Act is often cited as a model of pollution regulation 
because it establishes both the limit and the monitoring sufficient to determine if 
the limit is exceeded and requires the facility to self- identify its discharges as in 
violation.24 This clarity and definitiveness make violations much easier to iden-
tify and harder to evade, putting increased pressure on sources to comply.

 23 The permits are concurrently enforceable by EPA and by the state that issued the NPDES 
permit. State enforcement is always important, and even more so when the federal government’s en-
forcement efforts falter. Andreen, “Success and Backlash,” 26.
 24 Noting the success of the Clean Water Act’s permitting, monitoring, and reporting structure, 
Congress attempted to establish a similar structure for the Clean Air Act in the Title V permits 
required by the CAA amendments of 1990. That effort has been hemmed in by the courts and by 
administrations that don’t support tighter monitoring so has not achieved the goals that were origi-
nally envisioned. See Adam Babich, “The Unfulfilled Promise of Effective Air Quality and Emissions 
Monitoring,” Georgetown Environmental Law Review, Vol. 30, No. 4 (Fall 2018): 569, 590– 96.
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In addition, it helped that Congress provided funding to support the upgrade 
of POTWs. Between 1970 and 1995, about $61 billion in federal funds were dis-
tributed to facilities or to state funding programs to help POTWs install the pol-
lution controls necessary to meet the standards.25 Achieving pollution reductions 
from publicly owned facilities can be challenging. Public entities are often boxed 
in by local laws and approving bodies that make it hard to obtain approval for 
necessary upgrades. They have less freedom to make investment decisions than 
do private firms, and they have fewer pathways for obtaining funding and recov-
ering the costs of pollution control modernization. Making public money avail-
able therefore smoothed the way for sewage plant upgrades, although the time 
needed to set up programs and infrastructure for distributing funds meant that 
the expenditures didn’t happen quickly.

Sewage treatment plants upgraded, pollution was significantly reduced, and 
water quality improved as a result of Congress’s vision back in 1972 and the 
strong implementing regulations EPA adopted. The program was intended to cut 
pollution discharged directly from sewage treatment plants, and it did that very 
effectively.26

The experience with secondary treatment shows the value of directive one- 
size- fits- all approaches in some circumstances. The nuanced, flexible, local con-
trol strategy beloved by economists didn’t work here. Congress recognized that a 
more forceful response was needed to address this urgent public health problem. 
So Congress said to sewage treatment plants: you will achieve at least this min-
imum level of control. Period, full stop. That unambiguous directive was what 
was needed to overcome the huge political and practical barriers to better water 
quality. Inefficient? Yes. Effective? Absolutely.

3. Chemicals: Paraquat

Sometimes the simple answer is the best. Paraquat dichloride— commonly called 
paraquat— is one of the most widely used herbicides in the United States for the 

 25 Andreen, “Success and Backlash,” 28. State and local governments invested in capital 
improvements of approximately the same magnitude. William Andreen, “Water Quality Today— Has 
the Clean Water Act Been a Success?,” Alabama Law Review, Vol. 55, No. 3 (2004): 552.
 26 Andreen, “Success and Backlash,” 29; Andreen, “Water Quality Today,” 546. What it didn’t 
do was address the pollution that never got to the treatment plant. Raw sewage and contaminated 
stormwater that are discharged before reaching the treatment plant continue to be a significant chal-
lenge. The regulatory structure that worked well for end- of- pipe treatment plant discharges wasn’t 
designed for this more dispersed stormwater- related pollution. Andreen, “Success and Backlash,” 
30. That’s why EPA was forced to sue nearly every major city to clean up these health- threatening 
discharges. See “National Compliance Initiative: Keeping Raw Sewage and Contaminated 
Stormwater Out of Our Nation’s Waters,” EPA, https:// www.epa.gov/ enfo rcem ent/ natio nal- com plia 
nce- ini tiat ive- keep ing- raw- sew age- and- conta mina ted- sto rmwa ter- out- our.
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control of weeds and as a defoliant in many agricultural settings.27 It is also ex-
tremely dangerous to people. For this reason, all paraquat products registered for 
use in the United States are Restricted Use Pesticides (RUPs), which can only be 
used by certified applicators.28

Since 2000, there have been 17 deaths— three involving children— caused by 
accidental ingestion of paraquat. These deaths resulted from the pesticide being 
illegally transferred to beverage containers and later mistaken for a drink and 
consumed. A single sip can be fatal.29

In one tragic example, an eight- year- old boy drank paraquat that had been 
put in a Dr. Pepper bottle, which he found on a windowsill in the garage. He died 
in the hospital 16 days later. His older brother had used the product on weeds 
around the house and put it in the bottle. The older brother obtained the product 
from a family friend who was a certified RUP applicator.30

EPA’s solution was quite simple: require a redesign of the packaging, so that 
these tragic mistakes could no longer happen. The 2016 EPA decision required 
new closed- system packaging that would prevent transfer or removal of the pes-
ticide except directly into proper application equipment. No more pouring it 
into beverage containers because that literally would be impossible.

And the regulatory requirement isn’t complicated or long. Here’s the whole 
provision on packaging:

EPA is requiring that all paraquat non- bulk (less than 120 gallon) end use 
product containers comply with EPA- approved closed system standards. The 
closed system packaging for paraquat products must be engineered so that par-
aquat can only be removed from the container using closed system technology 
meeting the following EPA- approved standards:
 • The closed system must connect to the container in a way that the closed 

system is the only feasible way to remove paraquat from the container 
without destroying the container; therefore, a screw cap for the pourable 
closure on a typical pesticide container is not sufficient; and

 • The closed system must remove the paraquat from its original container 
and transfer the paraquat to the application equipment through connecting 
hoses, pipes and couplings that are sufficiently tight to prevent exposure of 
the mixer or loader to the paraquat (except for the negligible escape associ-
ated with normal operation of the system).

 27 “EPA Takes Action to Prevent Poisonings from Herbicide” EPA, https:// www.epa.gov/ pes tici 
des/ epa- takes- act ion- prev ent- poi soni ngs- herbic ide.
 28 “Paraquat Dichloride,” EPA, https:// www.epa.gov/ ingr edie nts- used- pestic ide- produ cts/ paraq 
uat- dic hlor ide.
 29 EPA, “EPA Takes Action.”
 30 “Paraquat Dichloride: One Sip Can Kill,” EPA, https:// www.epa.gov/ pestic ide- wor ker- saf ety/ 
paraq uat- dic hlor ide- one- sip- can- kill.
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 • All paraquat closed system packaging must be approved by EPA.31

That’s it. Short. To the point. Don’t rely on good judgment or attention to 
warnings to solve a persistent human health threat. EPA already knew that wasn’t 
working. Just make it impossible.

4. Reporting: Greenhouse Gas Reporting Program

The Greenhouse Gas Reporting Program (GHGRP) collects annual greenhouse 
gas information from the top emitting sectors of the US economy, such as power 
plants, oil and gas facilities, refineries, chemical manufacturers, and others— 
about 8,000 facilities in total.32 This is a reporting rule only; it requires compa-
nies to report their emissions but doesn’t set any emission limits.33

To achieve its impressive 98 percent compliance rate, the GHGRP uses many 
Next Gen strategies. EPA provides a handy online tool for sources to figure out 
if they are required to report.34 Reporting must be done electronically using a 
common template, making reporting fast and the information immediately 
available. EPA makes the most of e- reporting technology to screen electronic 
reports before they are submitted; reports that are incomplete or contain obvious 
errors are not accepted.35 Companies must certify their submission as true, ac-
curate, and complete when submitted. EPA then checks the filed report against 
other data and notes possible inaccuracies for discussion with the company.36

 31 EPA, “Paraquat Dichloride Human Health Mitigation Decision,” December 14, 2016, at 8, avail-
able at regulations.gov, docket EPA- HQ- OPP- 2011- 0855. Another useful feature of the decision is 
a requirement that paraquat products intended for handheld and backpack equipment (which also 
have to meet the closed system packaging requirements) should contain an indicator dye to aid in 
early detection of paraquat leaks and spills.
 32 “GHGRP Reported Data,” EPA, https:// www.epa.gov/ ghgre port ing/ ghgrp- repor ted- data (re-
porting year 2020).
 33 Although the GHGRP doesn’t require emissions reductions, it appears to have spurred some 
companies to cut greenhouse gas (GHG) emissions, although that effect may be offset by increases in 
emissions by nonreporting facilities. Lavender Yang, Nicholas Z. Muller, and Pierre Jinghong Liang, 
“The Real Effects of Mandatory CSR Disclosure on Emissions: Evidence from the Greenhouse Gas 
Reporting Program,” National Bureau of Economic Research, July 2021, https:// doi.org/ 10.3386/ w28 
984, discussed in  chapter 5.
 34 See “Applicability Tool,” EPA, https:// www3.epa.gov/ ghgre port ing/ help/ tool2 014/ index.html.
 35 Note that mandatory e- reporting can spur development of private sector reporting tools, which 
are sometimes more nimble and responsive to customer needs than government developed re-
porting tools. See, e.g., HIS Markit, “IHS Introduces Software that Streamlines Compliance with EPA 
Mandatory Reporting Rule for GHG,” Press Release, September 14, 2011, https:// news.ihsmar kit.
com/ press- rele ase/ ehs- sus tain abil ity/ ihs- int rodu ces- softw are- stre amli nes- com plia nce- epa- mandat 
ory- rep ort.
 36 EPA, “Greenhouse Gas Reporting Program Report Verification,” https:// www.epa.gov/ sites/ pro 
duct ion/ files/ 2015- 07/ docume nts/ ghgrp _ ver ific atio n_ fa ctsh eet.pdf.
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That’s not all. EPA puts considerable effort into finding all of the facilities 
that are required to submit reports. It doesn’t just wait for the facilities to self- 
identify. EPA contacts facilities that seem like they should be reporting but 
aren’t. Just in case any facility thought it might avoid detection or let an error 
slide, EPA announces to the world which facilities— by name and address— 
aren’t complying: either they didn’t meet the verification requirements (orange 
flag) or stopped reporting without a valid reason (red flag). All of that informa-
tion is public, very easily searchable, and available on EPA’s website.37 Anyone 
can check to find out if companies near them have orange or red flags. That’s 
the beauty of transparency strategies; the pain of violations being listed for the 
world to see inspires many companies to conclude that it is less trouble just to 
comply.

This combination of Next Gen strategies sets the gold standard for reporting 
programs. Over the last eight years (the years for which violations data is avail-
able on the web), this program averaged a noncompliance rate of less than 
2 percent.38

Programs with Pervasive Violations: Four Examples

Rules that have widespread violations provide an opportunity to learn what 
we did wrong. Seeing how the rules failed to achieve broad compliance can 
be illuminating, especially when it reveals the flaws of strategies that are still 
widely used.

This section presents an in- depth look at four rules that didn’t get it right, 
leading to avoidable deaths, significant health issues, and a failure to know what 
the health impacts really are. The examples of clean air and drinking water rules 
are still in effect in the United States today. The first example is from an accident 
that happened in South Korea. While this doesn’t involve an environmental issue 
and isn’t in the United States, it helps to illustrate how rules can create the oppor-
tunity for criminal violations that cause serious harm. Analyzing a situation not 
in our backyard also makes it easier to see the regulatory flaws that our emotions 
might obscure in an example closer to home.

 37 EPA, “Facility Level Information on GreenHouse gases Tool (FLIGHT),” https:// ghgd ata.epa.
gov/ ghgp/ main.do.
 38 See EPA, “Facility Level Information on GreenHouse Gases Tool (FLIGHT).” Percentage non-
compliance is calculated by comparing the number of violators (red or orange flags) with the total 
number of reporting facilities for each year.
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1. Crimes: Sinking of the Sewol Ferry

In 2014, the South Korean Sewol Ferry sank, and more than three hundred 
people died. The investigations that followed revealed that the ferry was carrying 
too much cargo on the day of its demise and that an overly sharp turn caused 
the top- heavy vessel to list. The overloaded cargo then shifted, sinking the ship. 
Investigators also discovered bribery, falsified documents, lax inspectors, and in-
sufficient emergency response capability. The disaster led to a huge public outcry. 
There were criminal convictions, and ultimately, it contributed to the fall of the 
national government.

The Sewol Ferry routinely ignored the limits on the amount of cargo it was 
permitted to carry. On the day it sank, it was carrying over twice the allowed 
cargo weight. While the public uproar focused on demands for tougher enforce-
ment, less attention was given to the regulatory structure that had failed to pre-
vent this horrific accident.

A key fact, only mentioned in a small number of stories, was that the company 
running the ferry could not make money if it stayed within the cargo limit.39 The 
load that was safe was economically impossible to sustain. News reports and offi-
cial investigations highlighted the fact that the company made almost $3 million 
from illegal cargo, citing this as evidence of the company putting profits over 
safety. Far less noticed was that the Sewol Ferry was operating at a loss of about 
$750,000 in the year preceding the accident.40 Coastal ferries in South Korea are 
small and the profit margins thin.41 Statements from other ferry owners suggest 
that it was commonplace for ferries to exceed cargo weight limits.42 In fact, two 
other overloaded ferries previously sank in South Korea, resulting in the deaths 
of over 600 people.43

Certainly, people and companies are responsible for their own criminal be-
havior, and it is appropriate to bring criminal charges when criminal conduct 
results in entirely preventable loss of life. Punishment is important, and it also 
deters others from violating. But government should design programs that make 

 39 Jung- yoon Choi, “South Korea Ferry Was Routinely Overloaded,” USA Today, May 4, 2014, 
https:// www.usato day.com/ story/ news/ world/ 2014/ 05/ 04/ south- korea- ferry- was- routin ely- ove rloa 
ded/ 8686 733/ .
 40 In- Soo Nam, “South Korea Ferry Probe: Cargo Was Three Times Recommended Maximum,” 
Wall Street Journal, April 23, 2014, https:// www.wsj.com/ artic les/ south- korea- expa nds- probe- over- 
sun ken- ferry- 139 8243 668.
 41 “The Sewol Tragedy: Part II— Causes and Contributing Factors,” Ask a Korean!, May 2, 2014,  
http:// ask akor ean.blogs pot.com/ 2014/ 05/ the- sewol- trag edy- part- ii- cau ses- and.html.
 42 Jeyup S. Kwaak, “In South Korea, Lessons from Ferry Disaster Slow to Take Hold,” Wall Street 
Journal, April 12, 2015, https:// www.wsj.com/ artic les/ in- south- korea- less ons- from- ferry- disas ter- 
slow- to- take- hold- 142 8874 202.
 43 David A. Tyler, “Sewol Disaster Demonstrates the Danger of Ignoring Cargo Load Limits,” 
Professional Mariner, December 5, 2014, http:// www.prof essi onal mari ner.com/ Decem ber- Janu ary- 
2015/ Sewol- disas ter- demon stra tes- the- dan ger- of- ignor ing- cargo- load- lim its/ .



26 Next Generation Compliance

such criminal behavior far less likely and also easier to spot before it harms 
people. It is predictable, even certain, that some companies will violate safety 
standards if complying makes it impossible for them to break even. This is a no- 
brainer. When you position a government rule in opposition to a company’s sur-
vival, you create the circumstances for the unscrupulous to violate. This is not to 
say that government shouldn’t have rules to protect the public that interfere with 
profit- making. That’s a central role of government: advancing the public interest 
over private gain. But when government decides to take that kind of action, it has 
to acknowledge that violations will be rampant, and so government must create 
regulatory structures to prevent violations and catch violators. On this score, the 
regulatory design for ferry safety in South Korea was a monumental failure. The 
entities policing compliance had built in conflicts of interest, the limits on cargo 
weight were known only by the standard setting arm of government and not the 
compliance arm, and the compliance system was both weak and laughably easy 
to evade.44 Here are just a few of the key flaws in the regulatory structure:

 • In an effort to allow more passengers, the vessel made modifications that 
increased the weight and raised the center of gravity of the ship. In response, 
the government entity responsible for the safety review cut the approved 
cargo by half and increased ballast requirements by the same amount.45 
Experts said later that the ship never should have been cleared to operate 
under these conditions because it could not make money with the drasti-
cally reduced cargo load limits.46

 • Having approved the operation of the revamped Sewol, albeit with tighter 
operating restrictions, the regulatory structure then completely collapsed 
by not requiring the operating restrictions to be communicated to the en-
tity responsible for policing the limits. It was therefore easy for the Sewol 
owners to lie with impunity about its cargo limits and impossible for inspec-
tors to discover there was a violation.

 • The organization responsible for assuring compliance was an industry 
group funded by the marine companies— a built- in conflict of interest.47 
Any structure that puts enforcement in the hands of the regulated should 
expect widespread violations.

 • The incentives created by the method used to check compliance made the 
safety problem worse. The changes made to the Sewol vessel that resulted in 

 44 See Chico Harlan, “Soul- searching in South Korea after a Disaster Waiting to Happen,” The 
Guardian, May 2, 2014, https:// www.theg uard ian.com/ world/ 2014/ may/ 02/ korea- ferry- disas ter- 
econo mic- gro wth- saf ety.
 45 “Sinking of MV Sewol,” Revolvy [article not dated], https:// www.revo lvy.com/ page/ Sink 
ing- of- MV- Sewol.
 46 Choi, “South Korea Ferry Was Routinely Overloaded.”
 47 Choi, “South Korea Ferry Was Routinely Overloaded.”
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a reduction in allowable cargo weight also required additional ballast to in-
crease the stability of the ship. But the inspectors “checking” for overloading 
only looked to see if the vessel was riding low in the water. Cheaters who 
added illegal cargo could evade detection by decreasing ballast, an out-
come that was entirely predictable and exactly what happened in the case 
of the Sewol.48 In this way, feeble safety compliance checks made the safety 
problem worse.

When catastrophes like the Sewol Ferry sinking occur, and it turns out that multiple 
violations contributed to the disaster, it is common to hear calls for tougher enforce-
ment. The same thing happens when environmental disasters occur in the United 
States. That’s fine as far as it goes. But what we should learn from this and other 
calamities is that a failure in regulatory design not only created the opportunity for 
violations, but virtually ensured they would happen.

It is not enough to set a regulatory standard, expect compliance, and prosecute 
criminal violations. In high- stakes settings where lives are on the line, govern-
ment cannot ignore the pressures that firms subject to regulations will face. When 
violations are likely, all it takes is a confluence of unfortunate circumstances to result 
in catastrophe. We see the same thing in criminal violations of US environmental 
laws. Government’s obligation is to design stronger countervailing pressures so that 
the public interest will prevail. The more pressure on the regulated, the stronger and 
more robust the regulatory design has to be.

It isn’t unusual to hear people say, after one of these disasters involving criminal 
conduct, well, they were bad guys, what can you do? No. We can do a lot. We know 
there are unscrupulous companies that will break the rules. It’s on government to 
design rules that block the bad guys so that the worst outcomes don’t happen.

2. Drinking Water: Pathogens

Americans care about access to clean drinking water.49 Public opinion polling 
finds that over 87 percent of the public thinks clean drinking water is very impor-
tant to their daily life, ranking even higher than clean air.50 Pollution of drinking 
water is regularly at the top of peoples’ concerns.51

 48 Choe Sang- Hun, “Legacy of a South Korean Ferry Sinking,” New York Times, April 11, 2015, 
https:// www.nyti mes.com/ 2015/ 04/ 12/ world/ asia/ leg acy- of- south- korea- sewol- ferry- sink ing.html.
 49 James Conca, “Super Majority of Americans Worry about Clean Drinking Water,” Forbes, June 
29, 2017, https:// www.for bes.com/ sites/ jam esco nca/ 2017/ 06/ 29/ super- major ity- of- americ ans- 
worry- about- clean- drink ing- water/ #685a5 c5c4 1e8.
 50 See Nestle Waters, “Perspectives on American’s Water,” June, 2017, https:// www.nes tle- water 
sna.com/ cont ent/ docume nts/ pdfs/ per spec tive s_ on _ ame rica s_ wa ter- june2 017.pdf.
 51 See Gallup polling, https:// news.gal lup.com/ poll/ 1615/ envi ronm ent.aspx?vers ion= print.



28 Next Generation Compliance

Although drinking water in the United States is among the safest in the 
world, it is not as clean as government pronouncements would have the public 
believe. The rules designed to keep our drinking water safe have serious com-
pliance design flaws, which have resulted in many more violations than are of-
ficially claimed. EPA regularly asserts that fewer than 10 percent of public water 
suppliers violated one or more drinking water health- based standards each 
year.52 Ten percent with such serious violations is too many. Unfortunately, 
it’s also incorrect; this section explains that the actual number of health- based 
violators is substantially higher, although flaws in the regulations make it impos-
sible to know the real number.

One vivid illustration of the problem is the rule to protect us from 
pathogens: the bacteria or viruses that can cause disease and illness. Pathogens 
can and do contaminate drinking water. Bacteria can be in the source water— the 
surface or ground water that the water system uses as its water supply— or can be 
introduced in the pipes that convey the drinking water to the consumer. Millions 
of people in the United States are sickened every year from pathogens in their 
drinking water.

A number of rules adopted under the authority of the Safe Drinking Water 
Act require drinking water systems to control pathogens. The rules require both 
treatment of the water before it leaves the drinking water facility and monitoring 
throughout the distribution system to ensure that the treatment is working to 
keep the water safe. While those rules have helped, pathogens in drinking water 
still contribute significantly to illness in the United States: a 2006 EPA report esti-
mated that pathogens in drinking water from community water systems in the 
United States cause 16.4 million cases of acute gastrointestinal illness a year.53

The principal regulation controlling bacteria in drinking water is the Total 
Coliform Rule (TCR), finalized in 1989. That rule set standards for total coli-
form, an indicator that more dangerous kinds of bacteria might be present.54 
And it required sampling of water throughout the distribution system to make 
sure the water met the standard.

 52 See, e.g., EPA, “Providing Safe Drinking Water in America: National Public Water Systems 
Compliance Report” (2014– 2016 national snapshots), https:// www.epa.gov/ com plia nce/ provid ing- 
safe- drink ing- water- amer ica- natio nal- pub lic- water- syst ems- com plia nce- rep ort. Buried in the fine 
print are caveats revealing that EPA does not stand behind the accuracy of these numbers. For good 
reason, as the discussion in this section explains. “Health based” describes violations that are directly 
about contamination of drinking water and does not include monitoring and reporting violations.
 53 Michael Messner et al., “An Approach for Developing a National Estimate of Waterborne 
Disease Due to Drinking Water and a National Estimate Model Application,” Journal of Water and 
Health, Vol. 4, Suppl. 2 (2006): 201– 40.
 54 Total coliform isn’t itself proof that dangerous bacteria are in the water; it only suggests that a 
problem may exist. Under TCR, if a sample tested positive for total coliform, it had to be retested for 
evidence of fecal coliform or E. coli. If those more dangerous bacteria were found, that was an “acute” 
TCR violation. The TCR violation that is discussed in this section is the monthly average total coli-
form limit, the so- called “chronic” TCR violation.
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Total coliform has been by far the single biggest cause of reported safe drinking 
water violations by community systems.55 More than 300 million Americans— 
roughly 94 percent of the US population— got at least some of their drinking water 
from a community water system in 2017.56 In 2007, the first year of EPA’s Report 
on the Environment, EPA said that 10.6 million people were served by commu-
nity systems that self- reported a violation of the TCR’s health based standards.57 
Between 1993 and 2003, there was an annual average of almost 10,000 TCR self- 
reported health- based violations a year.58 Those numbers are high, but the actual 
levels of noncompliance were far worse. The evidence described in this section 
shows that violations were significantly underreported. Why?

The first reason is that the structure of the monitoring requirements allowed 
drinking water systems to avoid violations. For larger systems, violations of 
TCR were based on the percentage of samples exceeding the threshold.59 So if a 
system were in danger of exceeding the percentage threshold, one option was to 
take more than the required number of samples and thus bring the percentage 
exceeding the standard to below violation levels. This strategy is called “sam-
pling out.”60 A study of drinking water systems in one state found very strong 
evidence that systems were sampling out to avoid triggering a TCR violation.61 

 55 Maura Allaire et al., “National Trends in Drinking Water Quality Violations,” Proceedings of 
the National Academy of Sciences, Vol. 115, No. 9 (2018): 2078– 83. Of all the reported violations 
of health- based standards by community water systems for the period 1997 to 2003, 37% were 
violations of TCR. Allaire, 2079.
 56 EPA, “2018 Report on the Environment, Drinking Water,” https:// www.epa.gov/ rep ort- envi 
ronm ent/ drink ing- water#roe- ind icat ors. A word about nomenclature. There are over 150,000 regu-
lated public water systems in the United States. These are systems that are required to follow the rules 
adopted by EPA for safe drinking water. Within that total, there are about 50,000 “community” public 
water systems, which are public water systems that supply drinking water to the same populations 
year around. The remainder of the public water systems supply water to facilities like schools or 
offices (“non- transient non- community” public systems) or to locations used infrequently, like gas 
stations or campgrounds (“transient non- community” public systems). “Information about Public 
Water Systems,” EPA, https:// www.epa.gov/ dwregi nfo/ info rmat ion- about- pub lic- water- syst ems.
 57 EPA, “2008 Report on the Environment,” 3– 55, https:// cfpub.epa.gov/ roe/ docume nts/ EPAROE 
_ FIN AL_ 2 008.PDF.
 58 EPA, “Analysis of Compliance and Characterization of Violations of the Total Coliform 
Rule, 2007,” at 17, http:// citese erx.ist.psu.edu/ view doc/ downl oad?doi= 10.1.1.174.7626&rep= 
rep1&type= pdf.
 59 Systems that were required to take 40 or more samples a month would be in violation if more 
than 5% of those samples tested positive for total coliform. See Lori Bennear et al., “Sampling 
Out: Regulatory Avoidance and the Total Coliform Rule,” Environmental Science & Technology, 
Vol. 43, No. 14 (2009): 5176, 5177. Note that states are permitted to have more stringent rules, and 
some do.
 60 Under the rules, additional samples are supposed to be approved by the state regulator and 
should be “representative” of the system, but it does not appear that these supposed constraints inter-
fered with systems’ ability to oversample.
 61 Bennear, “Sampling Out.” This study was done in Massachusetts because of the relatively com-
plete data it had on drinking water system compliance. Full disclosure: between 2001 and 2005, 
I was the Assistant Commissioner for the office in the Massachusetts Department of Environmental 
Protection that had responsibility for oversight of drinking water systems. My admittedly biased per-
spective is that Massachusetts had a very robust drinking water program; I think it is unlikely that 
Massachusetts had more sampling out than other states experienced.
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The researcher estimated that, as a result, almost one- third of what otherwise 
would have been TCR violations in the state went undetected. Although she 
recommends caution in extrapolating these results to the national data, she 
estimates that sampling out may have masked an additional 3,000 to 4,000 TCR 
violations per year.62

The second source of underreporting of pathogen health- based violations is 
systems that didn’t report at all. Self- reporting a TCR violation had significant 
consequences for drinking water systems: among other things they had to notify 
the public of the violation within 14 days. A system with a reporting violation 
doesn’t have to disclose that until the summary end- of- year notice to consumers. 
Therefore, not reporting at all had fewer serious consequences for the water sup-
plier than reporting a health- based violation. These disproportionate incentives 
caused some systems to take the path of least resistance by not monitoring or 
not reporting in some months, rather than disclosing a health- based violation.63 
According to data supplied to EPA by the states, for the period between 1997 and 
2003 there were over 31,000 TCR monitoring or reporting violations a year.64 
It is unknown how many TCR health- based violations might have occurred in 
systems that didn’t report, however, a Government Accountability Office (GAO) 
investigation found that a monitoring violation was a strong and statistically sig-
nificant predictor of health- based violations.65 If you are thinking that 31,000 
TCR monitoring and reporting violations revealed to EPA by states each year 
puts a ceiling on the total possible actual TCR health- based violations, read on.

The third reason for underreporting of TCR violations is the state not telling 
EPA about them.66 The regulations require states to put all violation information 
into the national data base EPA uses to assess and report on program perfor-
mance.67 Nevertheless, state reporting of violations to EPA is notoriously in-
complete. One assessment found that about 17 percent of the TCR health- based 
violations that the states knew about were not reported to EPA.68 And states 
failed to tell EPA about a stunning 71 percent of the monitoring and reporting 

 62 Bennear, “Sampling Out,” 5181.
 63 See EPA, “Economic Analysis for the Final Revised Total Coliform Rule,” September 2012, at 
4– 5: “Low compliance with monitoring and reporting may occur if systems would rather incur a 
Monitoring/ Reporting violation rather [sic] than risk an MCL violation by sampling.” https:// nepis.
epa.gov/  (search in search bar for “Economic Analysis for the Final Revised Total Coliform Rules, 
815R12004”).
 64 EPA, “Analysis of Compliance,” 17.
 65 GAO, “Drinking Water: Unreliable State Data Limit EPA’s Ability to Target Enforcement 
Priorities and Communicate Water Systems’ Performance,” GAO 11– 381 (2011), 16.
 66 This is distinguished from violations that the states themselves don’t know about due to sam-
pling out or systems not reporting violations to the state. The statistics in this paragraph are only 
about violations that appear in the states’ files.
 67 40 C.F.R. § 142.15(a)(1).
 68 EPA, “2006 Drinking Water Data Reliability Analysis and Action Plan,” EPA 816- R- 07- 010, 
March 2008, at 19.
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violations.69 Here’s the math: states told EPA about 31,000 TCR monitoring and 
reporting violations per year. If that’s only 29 percent of the violations states 
knew about, then there may have been over 100,000 monitoring and reporting 
violations a year.

All of this evidence shows that the actual number of people consuming water 
from drinking water systems with violations of the TCR rule was many multiples 
of the 10 million EPA reported.

The TCR regulation made a number of structural choices that contributed to 
the obviously gross underestimate of TCR violations. (1) It defined a violation 
as a percentage threshold and allowed systems to include in their averaging all 
samples taken in a month.70 That created an easy pathway for the strategic beha-
vior of sampling out, and it appears that a substantial number of systems made 
use of that pathway. (2) It structured the consequences so that incurring a mon-
itoring or reporting violation was comparatively better than conceding a health- 
based violation. Requiring any organization to self- disclose violations creates an 
uncomfortable dynamic. There must be a strong counterweight, or some organ-
izations will take the easy way out by admitting a monitoring or reporting vi-
olation rather than confessing to a pollution standards violation. (3) The third 
structural choice applies to drinking water rules across the board, not only TCR. 
Revealing violations to EPA creates hassle and intrusion and aggravation for the 
state, so many states would rather not. Plus, it takes time and effort to put data 
into the national database. Beyond the legal requirement, what’s the state’s moti-
vation to spend time doing that? Investigations have repeatedly shown that many 
states don’t divulge information about violations to EPA. There are virtually no 
consequences to states for not reporting, whereas admitting to violations is likely 
to bring unwanted attention.

The net effect of these structural problems is that EPA really does not know 
how widespread TCR violations have been, except that they are many times 
higher than what EPA was saying in public reports. The drinking water program 
may be helped by the fact that many drinking water system operators know that 
they are engaged in a public trust and see a direct line between their choices and 
their own and their neighbors’ health.71 That’s an advantage, but the evidence of 

 69 EPA, “2006 Drinking Water Data,” 18.
 70 As noted earlier, states are permitted to have more stringent drinking water rules, and some 
states prohibited using additional samples as part of the compliance determination. Bennear, 
“Sampling Out,” 5181.
 71 However, that public spirited attitude is far from universal. For example, an employee of a 
drinking water system in North Carolina took samples from one location, falsely claiming that they 
were from multiple locations within the distribution system; he pled guilty to criminal charges in 
2016. See DOJ, U.S. Attorney’s Office Eastern District of North Carolina, “Former Town of Cary 
Employee Pleads Guilty to Falsifying Drinking Water Sampling Results,” Press Release, September 
26, 2016, https:// www.just ice.gov/ usao- ednc/ pr/ for mer- town- cary- emp loye eple ads- gui lty- fal 
sify ing- drink ing- water- sampl ing- resu lts. Leaders in one Chicago suburb secretly used contam-
inated well water in the drinking water system and lied about it to authorities and the public for 
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the TCR rule shows that it is obviously not sufficient. Rules put pressure on the 
regulated to do things that take time and money. Failure to do them can have 
negative consequences on the world of course, but also on the regulated entity 
and the people who run it. If the rule structure gives them an out, many will 
take it.

EPA recently revised the TCR rule. The new rule makes it much harder to 
know if systems are experiencing pathogen contamination. Having 5 percent 
of samples exceed the total coliform threshold is no longer a violation. Instead, 
exceeding the 5 percent threshold triggers an obligation to conduct a self- 
assessment.72 There is only a violation if a system fails to do a self- assessment or 
undertake the corrective measures it selected in its self- assessment. How does 
the state know if the system triggered the obligation to do a self- assessment and 
then did one? Systems are supposed to self- disclose violations, but if they don’t, 
it is nearly impossible for the state to discover violations on its own. Piled on top 
of this already feeble compliance structure is an additional incentive not to re-
port: systems with good compliance records can reduce the amount of sampling 
they must do. Any system that might be inclined to disclose a violation will think 
twice. Not surprisingly, almost no violations of total coliform requirements were 
reported by states in FY17.73

3. Drinking Water: Lead

As a result of the catastrophe in Flint, Michigan,74 almost everyone is aware of 
the hazards of lead in drinking water. Ingesting high levels of lead can cause 
liver and kidney damage as well as brain dysfunction and behavioral disorders. 
Young children are particularly vulnerable.75 Flint— and more recently, Newark, 
New Jersey— have refocused national attention on the important problem of 

over 20 years. See Press Release, DOJ, U.S. Attorney’s Office Northern District of Illinois, “Former 
Crestwood Water Officials Sentenced for Concealing Village’s Use of Well in Drinking Water Supply,” 
Press Release, November 21, 2013, https:// www.just ice.gov/ usao- ndil/ pr/ for mer- crestw ood- wat erof 
fici als- senten ced- con ceal ing- vill age- s- use- well- drink ing- water.

 72 EPA, “Revised Total Coliform Rule: A Quick Reference Guide,” September 2013, https:// nepis.
epa.gov/ Exe/ ZyPDF.cgi?Doc key= P100K 9MP.txt (rule promulgated in 2013, effective in 2016).
 73 EPA, “Report on the Environment, 2018,” Exhibit 3: “U.S. Population Served by Community 
Water Systems with Reported Violations of EPA Health- based Standards, By Type of Violation, Fiscal 
Year 2017,” https:// cfpub.epa.gov/ roe/ indica tor.cfm?i= 45#3.
 74 Merrit Kennedy, “Lead- Laced Water in Flint: A Step- by- Step Look at the Makings of a Crisis,” 
NPR, April 20, 2016, https:// www.npr.org/ secti ons/ the two- way/ 2016/ 04/ 20/ 465545 378/ lead- laced- 
water- in- flint- a- step- by- step- look- at- the- maki ngs- of- a- cri sis.
 75 “Basic Information about Lead in Drinking Water,” EPA, https:// www.epa.gov/ gro und- water- 
and- drink ing- water/ basic- info rmat ion- about- lead- drink ing- water#hea lth.
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childhood lead exposure and the reality that communities with environmental 
justice concerns are the most affected.76

The Lead and Copper Rule (LCR) that governs federal standards for lead in 
drinking water includes multiple places where compliance can go off the rails. And 
it does. EPA’s data say that about 10 percent of water systems were in violation of 
the LCR as of the end of 2016.77 Is it that bad? As this section will show, it’s actu-
ally much worse. The rule makes it easy for drinking water systems to miss elevated 
levels of lead. Most of the violations that systems do admit are never reported to 
EPA. The incentives set up by the rule encourage unreliable monitoring and failure 
to report. All these dropped balls result in significant undercounting of lead rule 
violations. Below I describe how the rule’s design creates these problems.

Lead usually isn’t in the source water; it leaches into drinking water from lead 
in underground pipes or fixtures in the home. The traditional way to prevent 
that is by treating the water so that it won’t corrode the inside of the pipes. This 
treatment— referred to as corrosion control— is the main line of defense against 
lead contamination in drinking water.78

Systems are directed to find out if their corrosion control approach is working 
by checking for elevated lead in homes. They are supposed to check at locations 
of highest risk: in places with lead pipes.79 If more than 10 percent of the samples 
exceed the action level, additional requirements to address lead contamination 
kick in.80

Rules that direct regulated entities to select sampling sites that are most likely 
to reveal a violation and give them considerable discretion in selecting sampling 
locations invite bad sampling practice. Many systems don’t know where the lead 
pipes are, despite prior direction to identify them, so aren’t able to follow this 
directive. Of course, knowing where the lead pipes are also allows the unscrupu-
lous to avoid sampling in areas likely to produce a high reading.81

 76 EPA, “Lead and Copper Rule Revisions White Paper,” October 2016, at 4, https:// www.epa.gov/ 
sites/ pro duct ion/ files/ 2016- 10/ docume nts/ 508_ lcr_ rev isio ns_ w hite _ pap er_ fi nal _ 10.26.16.pdf.
 77 GAO, “Additional Data and Statistical Analysis May Enhance EPA’s Oversight of the Lead and 
Copper Rule,” September 2017, at 19. See also 40 C.F.R. §§ 141.80– 141.91 (Lead and Copper Rule).
 78 EPA Office of Water, “Lead and Copper Rule Monitoring and Reporting Guidance for Public 
Water Systems,” EPA 816- R- 10- 004, March 2010, at 5, https:// nepis.epa.gov/ Exe/ ZyPDF.cgi?Doc 
key= P100D P2P.txt.
 79 EPA, “Lead and Copper Rule Monitoring,” 15.
 80 The action level is more than 10% of samples exceeding 15 parts per billion (ppb) of lead. The 
15- ppb number is not a safe level of exposure to lead: the only safe level of lead is zero. The action 
level is intended as a system wide assessment of the effectiveness of corrosion control and is not a 
measure of the safety of water in an individual residence. EPA, “Lead and Copper Rule Revisions 
White Paper,” 11.
 81 See, e.g., Brenda Goodman, Andy Miller, Erica Hensley, and Elizabeth Fite, “Lax Oversight 
Weakens Lead Testing of Water,” a joint investigation by WebMD and Georgia Health News. The 
study found that about half the drinking water systems in the Georgia study had falsely claimed to 
test at higher risk sites, noting that the state “has relied on an honor system, trusting utilities to test 
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These unreliable monitoring requirements are compounded by setting the 
action level as a percentage of samples over the threshold. A system can take 
additional cleaner samples, or the state can disqualify the highest readings, to 
bring the system below the 10 percent threshold.82 Whether systems deliber-
ately obfuscate, take advantage of ambiguity in the rules, or just make sampling 
mistakes, the flexibility in monitoring makes it hard to know if a system has a 
lead contamination problem.83

Having created pathways to avoid discovering high lead levels, the rule then 
adds powerful incentives to use them. Once a system exceeds the lead action 
level, the rule requires an escalating series of measures to fix the problem.84 
Failing to take those steps is a violation.85 Each of the required actions costs 
money and ratchets up public scrutiny. If the problem continues, the drinking 
water provider must excavate and replace the lead pipes, which can be expensive. 
Once a system steps on the conveyor belt that starts with exceeding the action 
level, it might never get off. Fear of what might happen next creates significant 
pressure to avoid that position. And exceeding the action level doesn’t just bring 
negative consequences, it also puts some benefits out of reach: systems that re-
port being below the action level for a year can reduce monitoring and thereby 
save money.86 Strong incentives to avoid finding a problem coupled with lots of 
ways to accomplish that are a dangerous combination.

homes that qualify under federal rules.” https:// www.georgi ahea lthn ews.com/ 2017/ 06/ lax- oversi 
ght- dilu tes- imp act- water- test ing- lead/ .

 82 The Association of State Drinking Water Administrators (ASDWA)— the body that represents 
state drinking water program managers— describes the provision that allows systems to take ad-
ditional samples to get below the 10% threshold as a “loophole.” ASDWA, “Comment Letter on 
Long- term Revisions to the Lead and Copper Rule,” March 8, 2018, at 6, https:// www.asdwa.org/ 
2018/ 03/ 08/ asdwa- subm its- detai led- comme nts- on- lead- and- cop per- rule/ . Many of these strate-
gies are alleged to have occurred in Flint. See, e.g., Ron Fonger, “Documents Show Flint Filed False 
Reports about Testing for Lead in Water,” MLive, November 12, 2015 (Flint incorrectly claimed in 
reports to the state that it only tested tap water from homes with lead pipes); Mark Brush, “Expert 
Says Michigan Officials Changed a Flint Lead Report to Avoid Federal Action,” Michigan Radio NPR, 
November 5, 2015 (the state disqualified two samples submitted by Flint, pulling the city below the 
action level for lead).
 83 GAO, “Drinking Water: Unreliable State Data,” 12– 13: “In addition, numerous stakeholders 
have criticized the current rule as providing too much discretion in sampling approaches and pro-
viding opportunities for systems to implement their sampling procedures to avoid exceeding the 
action level, even in circumstances where corrosion control has not been optimized.”
 84 Systems exceeding the action level are required to take action: additional monitoring, corrosion 
control (start if not already doing it, otherwise optimize the existing system), source water treat-
ment if needed, public notice, including a press release to television, print and radio, public education 
about reducing exposure to lead, and lead line replacement if treatment does not bring the lead to 
below action levels. EPA, “Lead and Copper Rule Monitoring and Reporting Guidance,” 4, 11, 13.
 85 An action level exceedance is not a violation. However, a system is in violation if after exceeding 
the action level it fails to do the required follow- up steps, including public notification and commen-
cing corrosion control. EPA, “Lead and Copper Rule Monitoring and Reporting Guidance,” 4, 11, 13.
 86 GAO, “Additional Data,” 11, n.79; EPA, “Lead and Copper Rule Monitoring and Reporting 
Guidance,” 17– 18.
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Despite all these off- ramps, many systems report that they are in violation. 
There are “health- based” violations: a system discovers lead above the action 
level and fails to take the mandatory steps to fix the problem. There are mon-
itoring and reporting violations: a system doesn’t sample or samples incor-
rectly or fails to file the required reports. Health- based violations are obviously 
concerning but monitoring and reporting violations can be just as serious. If a 
system violates the law by not sampling, or not telling the state what’s going on, 
serious health issues can be occurring that no one knows about. A GAO study 
found that monitoring violations were a strong and statistically significant pre-
dictor of health- based violations.87

What does the official record show regarding violations of the lead rule? EPA’s 
data say that at least 6,567— about 10 percent— of public water systems had nearly 
13,000 violations of the LCR as of December 2016.88 A 2016 study by the Natural 
Resources Defense Council (NRDC) looking at EPA’s data on community water 
systems found LCR violations at more than 5,300 community systems serving 
over 18 million people.89 That’s not good, but is it the outer boundary of the LCR 
compliance problem? Nowhere near. An EPA review discovered that states only 
told EPA about 8 percent of the LCR health- based violations.90 Eight percent. 
EPA’s investigation also found that states failed to tell EPA about 71 percent of the 
monitoring and reporting violations.91 A GAO analysis uncovered even bigger 
problems, finding that states didn’t disclose 84 percent of the LCR monitoring 
and reporting violations.92 This is a reporting system in full failure mode.

States are required to tell EPA about violations.93 But obviously they are 
seldom doing that. Whatever the reasons, the fact is that the national data about 
violations of lead standards are grossly understated. EPA continues to issue na-
tional reports relying on what it knows is deeply flawed information, because 
that is the only information it has.94

The actual number of people potentially affected by lead rule violations is 
unknown, but it is many times the 18 million people suggested in EPA’s official 

 87 GAO, “Drinking Water: Unreliable State Data,” 16.
 88 GAO, “Additional Data,” 19, 23.
 89 Erik D. Olson and Kristi Pullen Fedinick, “What’s in Your Water? Flint and Beyond,” Natural 
Resources Defense Council, June 2016, at 5, https:// www.nrdc.org/ sites/ defa ult/ files/ whats- in- your- 
water- flint- bey ond- rep ort.pdf.
 90 EPA, “2006 Drinking Water, Data Reliability Analysis and Action Plan for State Reported Public 
Water System Data in the EPA Safe Drinking Water Information System/ Federal Version (SDWIS/ 
FED),” 2008, at i, 19.
 91 EPA, “2006 Drinking Water Data Reliability Analysis,” 18.
 92 GAO, “Drinking Water: Unreliable State Data,” 16.
 93 GAO, “Additional Data,” 15.
 94 EPA OIG, “EPA Claims to Meet Drinking Water Goals Despite Persistent Data Quality 
Shortcomings,” Report No. 2004- P- 0008 (2004) (by reporting performance using a database that 
omits a large number of violations, EPA portrayed an incorrect picture of the percentage of people 
drinking water that met all health- based standards).
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database. Just as with TCR, rule design is the reason: many ways to prevent 
violations from being discovered, incentives that motivate systems to steer 
around rule requirements, state failure to report violations to EPA, and almost 
no way to discover what’s really going on.95

4. Air Pollution: New Source Review for Coal- fired Power Plants

The 1970 Clean Air Act announced a new day for environmental protec-
tion. Congress stated firmly and clearly that it expected to cut the air pollution 
choking the nation. Congress envisioned a two- part strategy for major sta-
tionary sources: EPA would set technology- based standards for all new plants in 
listed categories (called “New Source Protection Standards,” or NSPS), and states 
would impose controls on all existing plants within their borders as necessary to 
achieve ambient air quality standards established by EPA.96

Allowing existing plants to have less stringent standards than new plants is 
commonly referred to as “grandfathering.”97 But the Clean Air Act also set up 
a transition: as existing sources were replaced or modified, they too would be 
subject to the federal NSPS standard. In this way Congress envisioned that the 
existing stock of polluting sources would gradually be cleaned up as they were 
modernized or replaced.98

 95 EPA revised the LCR in January 2021. EPA, “National Primary Drinking Water 
Regulations: Lead and Copper Rule Revisions,” Federal Register, Vol. 86 (January 15, 2021): 4198. 
This revision attempts to close some of the LCR loopholes and includes some interesting Next 
Gen strategies, for example, treating all service lines as containing lead unless shown otherwise. 
However, the revisions ratchet up the pressure on systems to avoid going over the action level 
(or the new “trigger level”) while obscuring violations behind newly introduced complexity. 
Depending on states to report lead violations to EPA has not worked; this gigantic hole in the 
foundation will only get worse as additional burdens are piled on underfunded states and the 
incentives to avoid reporting increase. The Biden EPA has stated it intends to develop a new 
rule to strengthen key elements. EPA, “Stronger Protections from Lead in Drinking Water:  
Next Steps for the Lead and Copper Rule,” December 2021, https:// www.epa.gov/ sys tem/ files/ 
docume nts/ 2021- 12/ lcrr- rev iew- fact- shee t_ 0.pdf.
 96 See Thomas O. McGarity, “When Strong Enforcement Works Better Than Weak 
Regulations: The EPA/ DOJ New Source Review Enforcement Initiative,” Maryland Law Review, 
Vol. 72 (2013): 1204, 1208; Jonathan Remy Nash and Richard L. Revesz, “Grandfathering and 
Environmental Regulation: The Law and Economics of New Source Review,” Northwestern University 
Law Review, Vol. 101 (2007): 1677, 1681.
 97 McGarity, “When Strong Enforcement Works Better,” 1209. This unfortunate term has its origin 
in voting rights laws after the Civil War: people whose ancestors were allowed to vote were exempt 
from the new literacy requirements. If your grandfather were allowed to vote, so could you. This 
term came to describe any case where new requirements didn’t apply to existing situations. Alan 
Greenblatt, “The Racial History of the ‘Grandfather Clause,’” NPR, October 22, 2013, https:// www.
npr.org/ secti ons/ cod eswi tch/ 2013/ 10/ 21/ 239081 586/ the- rac ial- hist ory- of- the- gran dfat her- cla use.
 98 See Nash and Revesz, “Grandfathering and Environmental Regulation,” 1681– 82, nn.18 and 19; 
McGarity, “When Strong Enforcement Works Better,” 1209.
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Harmful emissions from the nation’s coal- fired power plants were very much 
on Congress’s mind when legislating for clean air.99 Coal- fired power plants were 
among the largest sources of SO2, particulate matter (PM) and oxides of nitrogen 
(NOx), major contributors to a wide variety of serious diseases.100

In 1977, Congress established permit requirements for major new and modi-
fied existing sources.101 Before a major new source could be built, or an existing 
source modified, the source of pollution had to obtain a permit that would im-
pose tough pollution limits. These permits were known as New Source Review, 
or NSR, permits.102 New or modified coal- fired power plants were one of the cat-
egories of facilities that needed such preconstruction permits.

Whether a source was being “modified” and therefore had to go through NSR 
and install modern controls was a case- by- case determination that was fiercely 
contested. Sources claimed that their changes should be classified as “routine 
maintenance, repair and replacement” and thus exempt from NSR. Facilities 
argued that the emissions resulting from plant changes didn’t trigger NSR and 
fought over the way to calculate emissions and whether government can chal-
lenge the accuracy of the calculations. Industry attacked the regulations in both 
the political arena and in the courts. Different EPA administrations changed the 
regulations, courts struck them down, and EPA changed them again.103

What didn’t change was the case- by- case determination that was very com-
plicated and deeply fact- intensive.104 The rules also stipulated that, in the first 
instance, companies themselves decided whether they had “modified” their 

 99 David Spence, “Regulation of Coal- Fired Electric Power under U.S. Law,” American Bar 
Association’s Section of Environment, Energy, and Resources, January 16, 2014, at 9, https:// www.amer 
ican bar.org/ cont ent/ dam/ aba/ adm inis trat ive/ envir onme nt_ e nerg y_ re sour ces/ resour ces/ spenc e_ 
co al_ e lect ric.pdf. See also David Spence, “Coal- fired Power in a Restructured Electricity Market,” 
Duke Environmental Law and Policy Forum, Vol. 15 (2005): 187, 189. The discussion of NSR in the 
introduction and in this chapter as an example of poor compliance design resulting in a compliance 
break down focuses on coal- fired power plants because they were such an important instance of NSR 
violators and clearly illustrate the point about rule design. NSR applied to many other sectors also, 
and the design challenges that contributed to violations by coal- fired power plants occurred in other 
sectors as well. See McGarity, “When Strong Enforcement Works Better,” 1267– 68.
 100 See McGarity, “When Strong Enforcement Works Better,” 1209; Bruce Barcott, “Changing All 
the Rules,” New York Times, April 4, 2004. See also GAO, “Wider Use of Advanced Technologies Can 
Improve Emissions Monitoring,” June 2001, at 19 (stating that coal- fired utilities produced 52% of 
criteria pollutants emitted by large stationary sources in 1998).
 101 See McGarity, “When Strong Enforcement Works Better,” 1213. “Major” was defined as sources 
that had the potential to emit over a defined threshold of pollution; the threshold varied by type of 
pollutant.
 102 NSR includes both Prevention of Significant Deterioration (PSD) for areas in attainment and 
NSR permits for non- attainment areas. See Nash and Revesz, “Grandfathering and Environmental 
Regulation,” 1683.
 103 For a history of the long regulatory battle over NSR, see McGarity, “When Strong Enforcement 
Works Better”; Nash and Revesz, “Grandfathering and Environmental Regulation”; and Barcott, 
“Changing All the Rules.”
 104 McGarity, “When Strong Enforcement Works Better,” 1217– 28; GAO, “EPA Needs Better 
Information on New Source Review Permits,” June 2012, at 12– 16.
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facilities, and they didn’t have to inform government of their decision.105 If a 
company thought it shouldn’t have to or didn’t want to go through NSR, it just 
did the renovation project and didn’t apply for NSR approval.

So far this might seem like normal regulatory tussles. Congress passes a 
law with a clear directive and leaves it to the agency to figure out the details. 
Regulated parties try to get the best definition of details that they can. And eve-
ryone wrestles over the rules as government and the regulated industries gain 
experience with applying the rules to specific instances.

Here’s where coal- fired power was different: the costs of compliance. The tech-
nologies to control SO2, PM, and NOx were established and known. For example, 
scrubbers to remove SO2 cut pollution by 95 percent.106 The benefits of modern 
controls were huge. But the controls were also very expensive. Compliance costs 
of hundreds of millions to over a billion dollars were not unusual.107

It is easy to predict what happened next. Determining whether the rule ap-
plied was extremely complicated and subject to a highly technical debate. The 
complexity of the rules and the flexibility inherent in the case- by- case decision- 
making created an opening for utilities to argue— speciously in many cases— 
that they weren’t sure whether the modifications they undertook were subject to 
NSR.108 And company decisions about NSR were invisible to government; only 
an extensive investigation could reveal a violation.109 EPA might never catch 
them, but if companies were caught, they could begin time- consuming litiga-
tion,110 after which they probably would have to install the controls. But mean-
while they would save tens, if not hundreds, of millions of dollars by dragging 
out their compliance obligation. Penalties, which are intended to prevent exactly 
this kind of thinking by recovering the economic benefit of violating, weren’t 
going to work this time. EPA had never imposed hundreds of millions of dollars 

 105 See McGarity, “When Strong Enforcement Works Better,” 1226. Not only did the rules allow 
the company to make the NSR applicability decision, they didn’t even require the company to keep 
records of the changes to the plant or the resulting emissions. GAO, “EPA Needs Better Information 
on NSR,” 12– 16.
 106 See Barcott, “Changing All the Rules.”
 107 To give an idea of the scale of costs we are talking about, here are the amounts that some coal- fired 
utilities spent to come into compliance with NSR after litigation with EPA, in non- inflation adjusted 
numbers: $1.2 billion (Virginia Electric and Power Company, 2003), $600 million (Wisconsin 
Electric Power Company, 2003), $400 million (South Carolina Public Service Authority, 2004), 
$500 million (Illinois Power Company and Dynegy Midwest Generation, 2006), $650 million (East 
Kentucky Power Cooperative, 2007), $4.6 billion (American Electric Power Service Corporation, 
2007), $1.1 billion (Ohio Edison Company, 2009), $500 million (Weststar Energy, 2010), $3– 5 bil-
lion (Tennessee Valley Authority, 2011), $1 billion (Wisconsin Power and Light, 2013), $1 billion 
(Consumer’s Energy, 2014). For a partial listing of settlements with links to information about each 
case, see “Coal- fired Power Plant Enforcement,” EPA, https:// www.epa.gov/ enfo rcem ent/ coal- fired- 
power- plant- enfo rcem ent.
 108 See McGarity, “When Strong Enforcement Works Better,” 1279 and 1286 (citing evidence that 
many plants knew their projects should have triggered NSR).
 109 See GAO, “EPA Needs Better Information on NSR,” 16– 17.
 110 See McGarity, “When Strong Enforcement Works Better,” 1243.
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in penalties against individual stationary source violators, and probably wasn’t 
going to get a federal court to do that now.

The list of companies EPA eventually sued tells you how common NSR violations 
were for coal- fired power plants. It’s the “who’s who” of coal- fired electric utilities,111 
and includes over 70 percent of the top 25 coal- fired companies.112 The evidence 
that emerged in investigations showed that what happened is exactly what should 
have been predicted: many of the nation’s largest power companies had engaged in 
significant renovations without undergoing NSR.113 Companies hid behind what 
they claimed were ambiguities in the regulations to avoid complying. They learned 
that if you don’t think you will like the answer, just don’t ask. They were advised to 
dress up big plant overhauls as routine maintenance.114 They knew that it would 
take EPA years and reams of documents and many experts to catch the violators. 
And the list of violators was long, so that would also slow down EPA. Meanwhile, 
pollution controls for the nation’s largest sources of air pollution would either be 
years delayed or avoided altogether.

Seeing that the violations were causing huge health impacts and that neither 
new rules nor general deterrence were going to ride to the rescue, EPA enforcers 
made a decision. They would go after the violators one at a time. They would do 
the investigations, and when they found violators, they would ask federal judges 
to order the plants to install the controls, as the rules required. The effort would 
be enormous, and EPA wouldn’t win every case, but the health impacts were just 
too overwhelming to ignore. And thus did armies of lawyers end up fighting 
over modified: yes or no? The resulting enforcement dominated the docket at 
EPA and also the Department of Justice (DOJ) for the next two decades.115 But 
it generated correspondingly huge benefits for public health.116 The battle isn’t 

 111 See GAO, “EPA Needs Better Information on NSR,” 20 (stating that EPA has alleged violations 
at over half of the coal- fired units EPA has investigated). One senior EPA official described the 
mound of evidence of wrongdoing uncovered in EPA NSR coal- fired power plant litigation as the 
environmental equivalent of the tobacco litigation. Barcott, “Changing All the Rules”; McGarity, 
“When Strong Enforcement Works Better,” 1230– 31.
 112 See “Ownership of Existing U.S. Coal- fired Generating Stations,” Center for Media and 
Democracy, https:// www.gem.wiki/ Exi stin g_ U.S._ Coal _ Pla nts (the table titled “Ownership of 
Existing U. S. Coal- fired Generating Stations” lists the top 25 coal- fired utilities in 2005). Sixteen 
were sued by EPA for violating the Clean Air Act. Two others were sued by the Sierra Club for the 
same kind of violation. For a partial list of EPA cases, see “Coal- fired Power Plant Enforcement,” 
EPA, https:// www.epa.gov/ enfo rcem ent/ coal- fired- power- plant- enfo rcem ent. Sierra Club sued 
MidAmerican Energy and Entergy. There are many other coal- fired power settlements with compa-
nies not on the top 25 list.
 113 McGarity, “When Strong Enforcement Works Better,” 1230– 31.
 114 McGarity, “When Strong Enforcement Works Better,” 1224, 1236, 1268, 1279.
 115 McGarity, “When Strong Enforcement Works Better,” 1257– 58 (describing the notable hiatus 
on new cases during the George W. Bush administration).
 116 “Coal- fired Power Plants,” DOJ, last updated May 14, 2015, https:// www.just ice.gov/ enrd/ coal- 
fired- power- pla nts. See also McGarity, “When Strong Enforcement Works Better,” 1290.
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over, but many more coal- fired power plants have modern pollution controls  
today.117

There is an expression that the exception proves the rule. That’s true here. It is 
exceedingly rare that states or EPA have the time to individually sue just about 
every source subject to a regulation. This brute force method of obtaining com-
pliance doesn’t make sense except in the very unusual circumstance where the 
benefits to be gained are enormous and the number of identified sources is small 
(enough). Ultimately, EPA got what Congress wanted. One at a time was the 
right decision. But it took two decades (and counting) and an incredible amount 
of government resources. That is not practical, or even possible, for the vast ma-
jority of environmental compliance problems. And while in limited instances 
EPA can get there eventually, it guarantees that the health benefits of the rules 
will be delayed as EPA slogs it out in court.

One other thing makes NSR an unusual case for thinking about regulatory 
structure. EPA was beset from within during much of the period after the Clean 
Air Act was passed. Changes in administrations brought in EPA leadership that 
was hostile to the idea of controls on coal- fired power. Again and again EPA po-
litical leadership attempted to change the rules to eviscerate NSR and give utili-
ties a safe harbor (they actually called it that!) from Congress’s directive to clean 
the air.118 The same thing happened during the Trump administration.119 Not 
only did EPA enforcers confront the problem of violators trying to get by them, 
they were being tackled from behind by their own team.

Most of the regulations discussed in this book are included to illustrate how we 
might learn to prevent widespread noncompliance. I recognize that regulations 
intended to give the regulated a way out are in a different category. For them, 
noncompliance is a feature, not a bug. But we can still understand from those 
examples what kinds of regulations make violations more likely.

 117 For a map of the pollution control status of the coal- fired power plants in the United States in 
2020, see EPA, “2020 Coal Controls for SO2 and NOX, https:// www.epa.gov/ sites/ defa ult/ files/ 2021- 
02/ docume nts/ coalc ontr ols_ need sv6_ feb2 021.pdf, slide 5.
 118 See McGarity, “When Strong Enforcement Works Better,” 1244– 56; Barcott, “Changing All 
the Rules.” The safe harbor regulation has been characterized as giving utilities “perpetual immu-
nity” from NSR rules. See Nash and Revesz, “Grandfathering and Environmental Regulation,” 
1703. The courts eventually invalided the safe harbor rule as inconsistent with the Clean Air Act. 
Nash and Revesz, 1704– 05. For a history of the twists and turns of the regulatory proposals, see 
McGarity, “When Strong Enforcement Works Better,” and Nash and Revesz, “Grandfathering and 
Environmental Regulation.”
 119 See Joseph Goffman, Janet McCabe, and William Niebling, “EPA’s Attack on New Source 
Review and Other Air Quality Protection Tools,” Harvard Law School Environmental & Energy 
Law Program, November 2019, http:// eelp.law.harv ard.edu/ wp- cont ent/ uplo ads/ NSR- paper- EELP.
pdf; “New Source Review Preconstruction Permitting Requirements: Enforceability and Use of the 
Actual- to- Projected- Actual Applicability Test in Determining Major Modification Applicability,” 
Memorandum from EPA Administrator Scott Pruitt, December 7, 2017; “EPA’s National Compliance 
Initiatives— Say Goodbye to NSR Enforcement,” Foley Hoag, Law & the Environment Blog, February 
19, 2019, https:// www.jdsu pra.com/ legaln ews/ epa- s- natio nal- com plia nce- init iati ves- 31961/ .
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What can we learn from the coal- fired utility NSR experience?
Next Gen thinking needs to apply to grandfathering in legislation too. There 

are compelling arguments against protecting existing sources from pollution 
rules.120 Congress didn’t protect existing sources in 1972 when it passed the 
Clean Water Act, showing that it isn’t always a political necessity.121 If Congress 
decides to include grandfathering, it likely will be because regulated sources 
have pushed back hard. That means that existing sources have demonstrated 
their strong interest in looking for ways to avoid or delay meeting the new 
requirements. This is exactly when a strong countervailing pressure is needed, 
as countless examples in this book demonstrate. One option is for laws to in-
clude a specific expiration date for all grandfather provisions.122 There may be 
other strategies too. But grandfathering when substantial amounts of money are 
at stake, then not adopting regulations that cut off firms’ ability to resist pollution 
control upgrades, is likely to result in major violations and delay turnover from 
old polluting plants to modernized and cleaner plants.123

As described in the introduction, coal- fired NSR was the perfect storm of 
regulatory structure problems. Compliance was expensive so the pressure to 
evade was strong. And opportunities to evade were everywhere. The rules were 
extremely complicated, with many exceptions and exemptions and complex 
calculations and applications of judgment. All of this was applied case by case, 
so each decision was unique with its own factual complexity. In addition, compa-
nies made the choice to comply or not in near complete privacy. Violations would 
only be found by aggressive and lengthy investigations involving a wide variety 
of specialists. Everyone knew that enforcers would have a tough time finding 
violators, and even when caught most companies would pay less in fines than 
they saved by violating. Looked at in this light, the ensuing extensive violations 
seem not just likely but inevitable.

Once again states had the authority and the public health imperative to 
solve this problem, but they didn’t. Some states took strong action— especially 
against plants located in other states— but overall state regulators didn’t take 

 120 See Nash and Revesz, “Grandfathering and Environmental Regulation.”
 121 See Environmental Law Institute Dialogue, “Grandfathering Coal: Power Plant Regulation 
Under the Clean Air Act,” Environmental Law Reporter, Vol. 46, No. 7 (July 2016): 10541, 10544.
 122 Richard Revesz recommends this approach. See ELI, “Grandfathering Coal,” 10550.
 123 The experience of coal- fired power plants is a great illustration. Congress expected in 1970 
that the life of a coal- fired power plant was 30 to 40 years. Nash and Revesz, “Grandfathering and 
Environmental Regulation,” 1682, n.19. However, in 1985, the Congressional Research Service re-
ported that the retirement age for power plants had increased from 30 years to as long as 60 years. 
McGarity, “When Strong Enforcement Works Better,” 1220 (citing Larry B. Parker et al., Cong. 
Research Serv., 85- 50 ENR, “The Clean Air Act and Proposed Acid Rain Legislation: Can We Get 
There from Here?” at 46 (1985)). Coal- fired power plants built in the 1940s and 1950s were still 
operating as of 2014. Steve Mufson, “Vintage U.S. Coal- fired Power Plants Now an ‘Aging Fleet 
of Clunkers’,” Washington Post, June 13, 2014. See also GAO, “EPA Needs Better Information on 
NSR,” 2– 3.
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on the biggest polluters.124 In fact, they allowed sources causing local pollution 
problems to build high stacks and ship the pollution to downwind communi-
ties.125 It is helpful to remember these examples when legislators or regulators get 
too romantic about the idea that states can be counted on to solve tough pollu-
tion problems on their own.126

Many companies violate. Wake up and smell the coffee. All things equal, 
would companies prefer to comply than to violate? Certainly. But all things are 
never equal. When government, for solid public policy reasons, requires com-
panies to spend significant money to achieve a public health objective, some, if 
not most companies will look for a way out. Regulations that have little counter-
vailing pressure and enough of a gray zone around compliance will result in a lot 
of violations. When responsible companies see that violations are rampant, they 
will understandably question why they should suffer competitive disadvantage 
from doing the right thing. Ultimately the public bears the brunt of the noncom-
pliance impacts. Regulations shouldn’t create the situation where a choice to vio-
late seems like a viable idea. The Acid Rain Program— discussed at the beginning 
of this chapter— worked well not because it was a market program, but because 
it created a regulatory box so tight that compliance was the only way out. NSR is 
the opposite of a tight box.

Conclusion

Tolstoy famously said, “All happy families are alike; each unhappy family is 
unhappy in its own way.”127 So it is with environmental rules. If they work, it’s 
because all the pieces fit together into a complete whole, resulting in good com-
pliance that brings about the desired action in the real world. But if heavy force is 
applied to a rule that isn’t resilient to that pressure, or a key piece is missing, col-
lapse in compliance inevitably follows. Each poorly designed rule can collapse in 
a different way. But the lack of structural integrity eventually reveals itself in large 
numbers of violations.

The rules with excellent compliance records highlighted in this chapter were 
adopted under very different legal regimes and address very different types of 
compliance obligations. They use different strategies: performance standards, 

 124 ELI, “Grandfathering Coal,” 10544 (noting that states had the authority but lacked either the 
resources or the political will to control their existing sources. A number of states put nominally 
stringent limits on old power plants, but when the plants didn’t comply, the states didn’t enforce.) See 
also GAO, “EPA Needs Better Information on NSR,” 17– 18.
 125 ELI, “Grandfathering Coal,” 10544.
 126 See Adam Babich, “Back to the Basics of Anti- Pollution Law,” Tulane Environmental Law 
Journal, Vol. 32 (Winter, 2018): 41– 42.
 127 Leo Tolstoy, Anna Karenina (1873), 1.
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markets, requirements that apply equally to everyone. One rule is quite short, 
while the others are technically complex with extensive details on what is re-
quired and how it should be done.

They have one thing in common, however: their solution is simple, even 
though the underlying problem is complex. They make the most of advanced 
monitoring, electronic reporting, and data analytics. They rely on transparency 
to put pressure on the regulated and make the system operate smoothly. They use 
the power of uniform commands to overcome political and practical barriers. 
They make compliance more attractive than noncompliance. Their excellent 
compliance outcomes were achieved without the need for extensive enforce-
ment pressure. In short, they meet Next Gen principles for rules with compliance 
built in.

The programs with dismal compliance records also have some common 
lessons. A rule with a “hope for the best” compliance theory is doomed. 
Compliance has to be designed in, not assumed. Much can be learned about a 
rule’s weaknesses by hypothetically asking: If regulated parties want to avoid 
complying, how would they do that? This isn’t a moral question, it’s a practical 
one, like observing that water flows downhill. If the rule asks for water to flow 
uphill, and at the same time leaves open the downhill path, guess what?
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2
Noncompliance with Environmental Rules 

Is Worse Than You Think

Serious noncompliance with environmental rules is common. It is common 
across all programs and industry types. Significant violations occur at 25 percent 
or more of facilities in nearly all programs for which there is compliance data. 
For many programs with the biggest impact on health, serious noncompliance is 
much worse than that. Significant violation rates of 50– 70 percent are not unu-
sual. These widespread violations have a direct effect on people’s health.

What we want is less air and water pollution. We want people not to be at risk 
of dangerous exposures or catastrophic environmental accidents. We want safer 
chemicals in the market. We want kids to be able to drink water and to play out-
side without endangering their health.

Compliance is how we get there. Congress sets the lofty public health goals. 
Regulations translate those aspirations into concrete requirements. The rubber 
meets the road when firms do— or don’t do— what those rules require. That’s 
compliance: Are companies taking the necessary action to protect public health 
or not? Laws and rules are a fine start, but what we truly care about is whether 
they produce action in the real world.

The introduction of this book explains why rule design is the most impor-
tant determinant of compliance. If a rule makes compliance the path of least 
resistance, compliance will be good. Otherwise, we can expect widespread se-
rious violations. Chapter 1 of this book— “Rules with Compliance Built In”— 
provides detailed examples of successful and unsuccessful rules and explains 
how their structure determined the compliance outcome. You could be excused 
for thinking, as most environmental regulators do, that the bad examples are 
outliers, and that most rules have fairly good compliance performance. You 
could be excused, but you would still be wrong. Are the examples of rules with 
widespread violations anomalies in an otherwise great compliance record? 
Unfortunately, no. The poor outcomes discussed in  chapter 1 are regrettably 
just the tip of the iceberg. The broader compliance record is the subject of this 
chapter.

Environmental compliance evidence is of four main types: (1) statisti-
cally valid compliance “rates,” of which there are very few; (2) programs where 
the compliance status of a very large percentage of the sources is known, so 
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something meaningful can be said about the compliance performance of the en-
tire regulated community; (3) rules where we don’t know what the compliance 
performance is, but there is compelling evidence suggesting it is probably bad; 
and (4) programs for which we have no idea about compliance, of which there 
are many. After reviewing evidence in these four categories, I describe two im-
portant regulatory programs for which the publicly stated evidence about com-
pliance is flawed and serious violations are much more common than public 
reports claim.

My review of the noncompliance evidence could have presented a couple of 
illustrations in each category and moved on. Instead, I give multiple examples— 
nearly all very brief— because the number and diversity of the examples under-
score the central point: serious noncompliance occurs everywhere. It’s in all 
types of programs and in all kinds and sizes of companies. It cannot be dismissed 
as a problem confined to a few industry sectors or a small number of atypical 
regulations. The sheer number of examples is part of the rebuttal to skeptics, who 
may acknowledge that there are some rules with poor outcomes but who still 
cling to the belief that overall compliance is the norm.

A well- established paradigm is not easily knocked off its perch. The dual 
assumptions, that compliance overall is good and assuring compliance is the 
job of enforcers, have a tight grip on environmental policy.1 That’s not going to 
change until the paradigm’s adherents accept that our current system isn’t getting 
us there. The evidence presented here makes that case.

What Kinds of Violations Matter?

For most people, the idea of pollution conjures up an image of smoke rising 
from a tall stack or dirty water flowing from a pipe. Everyone understands why 
illegal discharges from those sources are a problem. And they realize that higher 
amounts of violating pollution are generally more troubling. But there are also 
significant health threats regulated by EPA that don’t fit that model.

Much of the most serious pollution does not come from clearly defined 
sources like a stack or a pipe. For air pollution, significant amounts of dangerous 
air emissions come from much more dispersed sources, like the leaks from 

 1 There are some scholars who have acknowledged the pervasiveness of serious environmental 
violations, but they expressly or implicitly assume that deficiencies in enforcement are the principal 
reason. See, e.g., David L. Markell and Robert L. Glicksman, “Dynamic Governance in Theory and 
Application, Part I,” Arizona Law Review, Vol. 58 (2016): 563, 590– 91; Victor B. Flatt and Paul M. 
Collins Jr., “Environmental Enforcement in Dire Straits: There Is No Protection for Nothing and 
No Data for Free, Environmental Law Reporter New and Analysis, Vol. 41 (2011): 10679; Daniel A. 
Farber, “Taking Slippage Seriously: Noncompliance and Creative Compliance in Environmental 
Law,” Harvard Environmental Law Review, Vol. 23 (1999): 297.
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valves, pipes, and tanks at industrial facilities; releases from oil and gas well sites 
across the country; and the emissions from millions of trucks, ships, and cars. 
And although discharge from wastewater pipes is still a serious problem, we face 
a growing threat from stormwater— rain that washes bacteria, nutrients, and 
chemical contamination from industrial facilities, pavement, and farms into the 
nation’s waters.2 Widespread violations of rules for these more diffuse types of 
pollution have a huge collective impact.

Many EPA rules are intended to prevent pollution from happening at all, not 
just allow it in limited amounts. For example, requiring that hazardous waste can 
only be sent to a licensed facility for treatment or disposal assures the public that 
dangerous wastes are handled by companies with the expertise and resources to 
prevent leaks. It’s not that all violations of prevention rules lead directly to harm. 
It’s that the more times regulated parties engage in unsafe practices, the more 
likely it is that dangerous incidents will happen. That’s why compliance with pre-
vention rules is important. You never know when a violation will combine with 
unpredictable events to cause serious damage: the unlicensed pesticide appli-
cator dowses a condo with a chemical not approved for indoor use and causes 
severe and permanent damage to an entire family; the inadequately inspected 
tank explodes, exposing workers and neighbors to dangerous chemicals; or 
the cracked containment wall leaks, sending toxic chemicals into the drinking 
water supply. When these terrible incidents occur, government investigations 
usually reveal that the company failed to take the required preventive measures. 
In other words, there was a violation. By insisting on compliance with preven-
tion requirements, we avoid creating the circumstances for these catastrophes to 
occur.3

Monitoring and reporting are also key compliance obligations. That’s how 
companies and government know if the standards have been met. When compa-
nies don’t monitor or don’t report their activities, serious pollution problems can 
be happening unobserved. If waste manifests are not completed, no one knows 
that dangerous hazardous waste has gone missing. If a company skips moni-
toring, they are unaware that they have a serious leak spewing toxic chemicals 
into neighboring communities. These failures are not unimportant “paperwork” 

 2 Toxic algal blooms are increasing in the United States, caused by nutrients from multiple sources 
including stormwater runoff. See “How Human Activities Increase the Occurrence of Cyanobacterial 
Blooms,” EPA, https:// www.epa.gov/ cyanoh abs/ cau ses- cyanoh abs; “Harmful Algal Blooms,” EPA, 
https:// www.epa.gov/ nutrie ntpo llut ion/ harm ful- algal- blo oms.
 3 Many regulations are intended to prevent contamination from reaching the environment or 
threatening people. Here are just few illustrations: oil spill prevention and countermeasures (SPCC), 
pesticide labeling that includes use restrictions, corrosion control in drinking water systems to in-
hibit lead contamination, liner requirements for landfills to avert leaks, lead paint removal work 
practices, safe disposal requirements for PCBs, financial assurance obligations proving that compa-
nies have the resources to address the problems they cause, work practices for asbestos removal, and 
checking for corrosion in tanks and pipes holding dangerous chemicals.
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violations. If a drinking water provider doesn’t sample the water to make sure it 
is safe before sending it out to consumers, no one who drinks the water would 
consider that a minor problem. Because the accuracy and timeliness of self- 
monitoring and reporting is central both to compliance and to program integ-
rity, government rightfully considers violations of these requirements as very 
serious.

Compliance with rules is not all or nothing. Companies often comply with 
some rules but not others. They might violate rarely or frequently. Their emis-
sions could barely exceed the limit or surpass it by a factor of 20. Some firms 
do completely ignore environmental requirements, but it is more common that 
some actions are taken to comply, but they fall far short. The firm installs pollu-
tion controls but operates them intermittently or incorrectly. It has a program 
to inspect for corrosion, but the people implementing it miss obvious defects— 
with sometimes catastrophic consequences. Samples are taken, but not in the 
right places or at the right times, so the key pollution is missed. For these and 
many other reasons, noncompliance isn’t a simple yes/ no proposition.

We care about compliance overall, but we care most about the violations with 
the greatest potential impact. That’s why I focus on serious noncompliance in 
this book. The question of greatest interest isn’t whether a thorough examination 
can find any violation of any standard— although if many companies routinely 
have violations something is amiss— but how common it is to discover signifi-
cant problems. In some programs, there is a well- established definition of what 
qualifies as significant, like the amount of violating pollution or the frequency 
of failure to monitor or report. When available, I focus on data about these most 
serious kinds of violations.

It is worth noting that noncompliance and compliance are not always flip sides 
of the same coin. It is possible for inspectors to confirm some violations without 
knowing whether a company is complying with everything else. An inspector 
can see that the stack is belching smoke without checking that every required 
report was filed on time. It often takes intensive effort to say with certainty that 
a facility is 100 percent compliant, and usually that’s not an important question. 
That’s why this book focuses on noncompliance and not compliance rates. Data 
about violations are more reliable than claims of full compliance, and the public 
health threat from serious violations is what we care most about.

Some people may wonder if the threats from widespread violations are less 
worrying than they appear because pollution measured at many ambient 
monitors has declined.4 They hope that progress reducing some of the most 

 4 Ambient monitors measure air and water pollutants in the community, which aggregates pol-
lution from all sources. They are different from facility- specific monitors intended to measure the 
pollution from individual facilities.
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troubling air and water pollution means we don’t need to worry about pervasive, 
significant noncompliance. Unfortunately, ambient monitoring results don’t give 
us that reassurance.

One reason is that despite progress, we still have very serious pollution 
problems. Ninety- seven million Americans live in areas that don’t meet air 
quality standards.5 Almost half of the nation’s rivers and streams are in poor con-
dition.6 Some of these trends have recently been going in the wrong direction 
after years of improvement.7 Widespread violations contribute to these ongoing 
health threats.

But an even more important reason is that many of the serious violations 
occurring across the country today result in exposures, or the risk of exposures, 
that will never be spotted by ambient monitors. Ambient monitors look at long- 
term trends for some air and water pollutants8 in some places9 some of the 

 5 See “Air Quality— National Summary,” EPA, https:// www.epa.gov/ air- tre nds/ air- qual ity- natio 
nal- summ ary (2020 data); “Nonattainment Areas for the Criteria Pollutants,” EPA, https:// epa.maps.
arc gis.com/ apps/ MapSer ies/ index.html?appid= 8fbf9 bde2 0494 4eeb 422e b3ae 9fde 765 (displaying 
nonattainment areas for each of the criteria pollutants). Furthermore, ambient monitors may un-
dercount actual pollution. A recent study using satellite data concluded that 24 million people lived 
in areas that should have been, but were not, classified as nonattainment for PM2.5, doubling the 
number that EPA reported as living in PM2.5 nonattainment areas nationally. Daniel M. Sullivan and 
Alan Krupnick, “Using Satellite Data to Fill the Gaps in the US Air Pollution Monitoring Network,” 
Resources for the Future, Working Paper RFF WP18- 21, September 2018, at 2– 3.
 6 EPA, “National Water Quality Inventory Report to Congress,” EPA 841- R- 16- 011, August 2017, 
at 2, https:// www.epa.gov/ sites/ pro duct ion/ files/ 2017- 12/ docume nts/ 305 brtc _ fin alow ow_ 0 8302 
017.pdf. The national water quality assessment is based on statistical sampling. The 2017 survey re-
port concludes that 46% of the river miles are in poor condition, but it can’t identify where those 
poor- quality river miles are because the conclusion is based on a random sample. Fifty- five percent 
of the river miles assessed by the states were deemed impaired (unable to support one or more of the 
uses designated for them by the states, such as fishing or swimming). EPA, “National Water Quality 
Inventory,” 8.
 7 See, e.g., Seth Borenstein and Nicky Forster, “US Air Quality Is Slipping After Years of 
Improvement,” AP News, June 18, 2019, https:// www.apn ews.com/ d3515 b79a f124 6d08 f797 8f02 
6c90 92b; “Water Quality Changes in the Nation’s Streams and Rivers,” USGS, https:// nawq atre nds.
wim.usgs.gov/ swtre nds/  (an interactive map showing where water pollution is getting worse); Nadja 
Popovich, “America’s Air Quality Worsens, Ending Years of Gains, Study Says,” New York Times, 
October 24, 2019, https:// www.nyti mes.com/ inte ract ive/ 2019/ 10/ 24/ clim ate/ air- pollut ion- incre 
ase.html.
 8 The air monitoring network focuses on the National Ambient Air Quality Standards (NAAQS) 
criteria pollutants: ozone (O3)— formed in the atmosphere from the interaction of nitrogen oxides 
(NOx) and volatile organic compounds (VOCs) in sunlight, particulate matter (PM), nitrogen di-
oxide (NO2), lead (Pb), sulfur dioxide (SO2), and carbon monoxide (CO). There is some, but very 
limited, air toxic ambient monitoring: as of 2019 there were only 27 ambient toxic monitoring sites 
nationwide, each only required to check for 19 compounds, although most check for more. See “Air 
Toxics— National Air Toxics Trends Stations,” EPA, https:// www3.epa.gov/ ttnam ti1/ natts.html. Note 
that there are 188 listed air toxics under the Clean Air Act. For the contaminants included in water 
quality monitoring, see “Water Quality in the Nation’s Streams and Rivers— Current Conditions 
and Long- Term Trends,” the United States Geological Survey, https:// www.usgs.gov/ miss ion- areas/ 
water- resour ces/ scie nce/ water- qual ity- nat ion- s- stre ams- and- riv ers- curr ent- con diti ons?qt- sci ence 
_ cen ter_ obje cts= 0- qt- sci ence _ cen ter_ obje cts; EPA, “National Water Quality Inventory.”
 9 The majority of US counties don’t have ambient air pollution monitors. Sullivan and Krupnick, 
“Using Satellite Data,” 2. See also “Interactive Map of Air Quality Monitors,” EPA, https:// www.epa.
gov/ outd oor- air- qual ity- data/ inte ract ive- map- air- qual ity- monit ors (map showing where all the 
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time.10 That’s all they are intended to do. They tell us nothing about serious pollu-
tion that occurs far from any monitors, or toxic contaminants the monitors aren’t 
looking for, or releases that happen when monitors aren’t checking. And air and 
water monitors can’t tell us how we are doing with programs to prevent expo-
sure, such as lead paint, pesticides, drinking water contaminants, and dangerous 
chemicals in products.

Compliance is the first line of defense. And for many problems it’s the only 
one. Some violations may eventually be observed in concerning results from 
long- term ambient monitoring. But most of the time they won’t. People will be 
at risk, but ambient monitoring won’t tell us that. Widespread serious violations 
of rules designed to protect public health are alarming, whether or not ambient 
monitors are raising a flag.

What Do We Know about Noncompliance?

This book looks primarily at noncompliance on a national scale. That’s because 
federal rules set the bar for delegated programs across the county. They are in-
tended to meet the charge from Congress that everyone be protected, regardless 
of where they live. Individual states might have much better or worse results, but 
we can only know if we are achieving the national goals of our federal laws by 
looking at the national picture. What does the evidence say?

Violations Are Common in the Few Programs with True 
Noncompliance Rates

For decades, a noncompliance rate has been the holy grail for compliance 
work: What percentage of the regulated firms have violations? If we reliably 
know that and have information on the types and seriousness of the violations, 
we would know if we are doing a generally good or terrible job protecting the 
public.

ambient air quality monitors are located). Less than a third of the nation’s river miles are monitored 
over a multiple year period for EPA’s national water quality survey. EPA, “National Water Quality 
Inventory,” 8.

 10 Most ambient air monitors operate every three, six, or 12 days, depending on the pollutant. See 
“Ambient Monitoring Technology Information Center, Sampling Schedule Calendar,” EPA, https:// 
www.epa.gov/ amtic/ sampl ing- sched ule- calen dar (displaying annual monitoring schedules). The na-
tional statistical sample of US waterways occurs on a five- year cycle. EPA, “National Water Quality 
Inventory,” 4.
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There are two ways to identify a noncompliance rate with confidence. One 
is through statistically valid sampling; if we examine compliance at a randomly 
selected representative sample of regulated firms, the data on that sample can tell 
us what the rate is for the population as a whole. The other approach is to look at 
the compliance status of 100 percent (or very close to it) of the regulated facili-
ties. This approach doesn’t require randomized sampling because it looks at the 
entire universe.

There is surprisingly little information that could realistically be called a non-
compliance rate. Because there has never been and will never be enough inspec-
tors to inspect all or even a significant fraction of regulated facilities, figuring 
out a meaningful “rate” of noncompliance has been challenging.11 State and fed-
eral inspectors are, for good reason, focused on the facilities that regulators have 
reason to believe might be in violation. Very few enforcement offices have the re-
sources to inspect enough randomly selected facilities to be able to say anything 
with confidence about the rate of noncompliance. If there are 1,000 facilities in a 
state covered by a rule, and if in any year the state selectively inspects 100 of them 
and finds 25 are in violation, that is not a 25 percent noncompliance rate. Under 
this scenario the state doesn’t know what’s happening at 900 facilities. The true 
noncompliance rate could be anywhere between 5 percent and 90 percent; it can’t 
be determined from 100 targeted inspections.12

In the early 2000s, EPA attempted to get a statistically valid noncompliance 
rate for some programs. This was EPA’s response to continual pressure to say 
something conclusive about noncompliance rates. EPA worked with statisticians 
to develop reliable information about the rate of noncompliance for some 
sectors. So that the inspections could be largely random— and thus representa-
tive of the whole sector— EPA and the states had to forgo inspections that they 
would otherwise have done at facilities where there was reason to believe there 
were violations.

 11 For some programs, boots- on- the- ground inspections have been the most reliable way to de-
termine compliance, as is discussed elsewhere in this book. That isn’t always the case; sometimes 
violations can be determined off- site from document reviews or facility- run monitoring, and some-
times inspectors miss some of the most serious violations because it isn’t possible to identify those 
violations through on- site inspections alone. “Inspections” is used here to mean whatever investiga-
tory method is best for determining noncompliance.
 12 For many years, probably decades, some states have argued for calling the rate of violations dis-
covered during inspections a noncompliance rate for the whole sector. The percentage of inspected 
facilities with violations— often called a “hit rate”— may tell you how common violations are at the 
inspected facilities, but it tells you nothing about compliance at facilities not inspected; pick a dif-
ferent group of facilities to inspect and you get a different rate. A true noncompliance rate can only be 
determined through data about the entire universe or a statistically representative sample. See EPA, 
“Expanding the Use of Outcome Measurement for EPA’s Office of Enforcement and Compliance 
Assurance: Report to OMB,” July 31, 2006 (2006), 12, https:// arch ive.epa.gov/ com plia nce/ resour ces/ 
repo rts/ com plia nce/ resea rch/ web/ pdf/ outc ome- meas urem ent.pdf.
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For each of three major environmental laws— clean water, clean air, and haz-
ardous waste— EPA looked at one sector’s compliance with one regulation. EPA 
learned two things: noncompliance was common and figuring out noncompli-
ance rates this way is prohibitively expensive.13

Here’s what EPA found out about noncompliance rates:
The noncompliance rates EPA found during this exercise, shown in Table 

2.1, range from bad to dismal. Thirty- four percent of the studied RCRA haz-
ardous waste generators were in violation; 49 percent of the ethylene oxide 
manufacturers were violating rules about air toxics; and a whopping 61 percent 
of municipalities were violating the rules about discharge of raw sewage and con-
taminated stormwater.

In addition, EPA learned that figuring out noncompliance rates this way 
isn’t practical. It costs too much money, takes too much time, and it reduces the 
inspections EPA and states can do at facilities likely to be violating. Statistical 
sampling cannot possibly be done for even a small number of the sectors that 
EPA regulates, most of which have so many regulated facilities that the number 
needed for a statistically representative sample is unaffordably large. And it fails 
on another score too: because taking a representative sample is designed to figure 
out the rate of noncompliance, it only tells EPA what the percentage of violators 
is, not who they are. It may show that 50 percent of facilities are violating, but it 
doesn’t tell regulators which ones, so isn’t useful for taking direct action.

An alternative way to figure out noncompliance rates is by looking at the 
compliance status of the entire universe of regulated facilities. No sampling is 
required. This kind of nearly complete universe information— so- called near- 
census data— is a better way to figure out noncompliance rates if the data are 
available as part of regular government operations because it gives useful rate 
information without all the costs and other downsides of sampling.

EPA has data on almost the entire universe of large, individually permitted 
discharges under the Clean Water Act (the National Pollution Discharge 
Elimination System, or NPDES, program). Under NPDES, individually per-
mitted facilities are required to submit usually monthly reports about their 
discharges and self- disclose any violations. These are self- reported compliance 
levels, not verified by government, but because the requirement to report is uni-
versal, it is possible to find out from these reports what the self- reported rate of 
noncompliance is without the need to divert resources to investigating a repre-
sentative sample.

 13 EPA, “Expanding the Use,” 14– 15. The project had both direct costs (additional costs to conduct 
the inspections and analyze the results— over $300,000 in 2018 dollars) and unquantified opportu-
nity costs (the pollution or risk reductions EPA could have achieved by doing the same number of 
targeted— rather than random— inspections).
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There are about 7,000 major NPDES water dischargers each year. “Major” 
dischargers include the largest facilities discharging pollutants into the nation’s 
waters. These include large industrial facilities like refineries and chemical 
manufacturing plants as well as cities that run sewage treatment plants. The per-
centage of NPDES majors that have self- reported violations over the period 2013 

Table 2.1 Compliance data from EPA’s 2006 report “Expanding the Use of Outcome 
Measurement.”

Sector and regulation Number 
of random 
inspections 
required

Noncompliance ratea

Organic Chemical Manufacturing 
small quantity generator hazardous 
waste requirements under RCRAb

112 34.3% (+ / –  8.1%)

Ethylene Oxide Manufacturers 
Clean Air Act toxic air pollution 
requirementsc

67 49.2% (+ / –  5%)

Municipal Combined Sewer
requirements under Clean Water Actd

214 61.4% (+ / –  5%)

a The noncompliance rates cited here include all noncompliance, not just significant noncompliance, 
because that’s the only information provided in the report.
b Wastes from organic chemical manufacturing are defined as hazardous under the Resource 
Conservation and Recovery Act (RCRA). “Defining Hazardous Waste: Listed, Characteristic and 
Mixed Radiological Wastes, the F and K lists,” EPA, https:// www.epa.gov/ hw/ defin ing- hazard ous- 
waste- lis ted- cha ract eris tic- and- mixed- radio logi cal- was tes#FandK. The small quantity generator 
rules define how those wastes should be stored, transported, and disposed to prevent releases of those 
hazardous wastes into the environment.
c Ethylene oxide is identified as a hazardous air pollutant under the Clean Air Act. It can cause harm 
to the brain and central nervous system, in addition to irritating eyes, skin, nose, throat, and lungs. 
See “Background Information on Ethylene Oxide,” EPA, https:// www.epa.gov/ hazard ous- air- pol 
luta nts- ethyl ene- oxide/ bac kgro und- info rmat ion- ethyl ene- oxide#why. Ethylene oxide is also a 
carcinogen. EPA, “Background Information on Ethylene Oxide.” Ethylene oxide has recently been 
in the news because of exposure concerns that started with a facility in Illinois. See Illinois EPA, 
“Illinois EPA Director Seals Portions of Sterigenics Due to Public Health Hazards from Ethylene 
Oxide Emissions,” Press Release, February15, 2019, https:// www2.illin ois.gov/ Pages/ news- item.
aspx?Releas eID= 19717. EPA is considering additional regulations for ethylene oxide. EPA, “Ethylene 
Oxide— Updates,” https:// www.epa.gov/ hazard ous- air- pol luta nts- ethyl ene- oxide/ ethyl ene- oxide- 
upda tes.
d The term “combined sewers” refers to the situation where human sewage, stormwater runoff, and 
indirect discharges of industrial waste are funneled into the same pipes. When rainfall leads to high 
volumes of stormwater, treatment authorities often discharge this untreated or partially treated 
combined waste into surface waters. Regulations governing discharges from combined sewers are 
designed to protect the public from the serious health threats posed by pathogens and industrial 
contaminants in the nation’s waters.
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to 2021 (the years shown on EPA’s dashboard as of the end of 2021) has been be-
tween 72 percent and 75 percent a year.14 The self- reported rate of more serious 
violations, labeled as significant noncompliance (SNC), has for many years been 
between 20 percent and 25 percent.15

Under a recent regulation, nonmajor water pollution dischargers are also 
required to submit their discharge reports to EPA and states electronically.16 
Nonmajors are usually smaller industrial facilities and cities, and their discharges 
include nutrients, sediments, and a host of chemical contaminants. The new re-
quirement will give EPA compliance data on close to the entire universe of ap-
proximately 40,000 facilities that are significant enough to require individual 
permits but for which compliance information has often been largely inaccessible 
to EPA and the public. Prior to the new universal requirement, about 36 states 
and territories did have 75 percent or more of their nonmajor (sometimes called 
“minor”) water dischargers report electronically to EPA.17 That’s not enough for 
a completely reliable rate of noncompliance, but it is pretty close.18 The rate of 

 14 See “Enforcement and Compliance History Online (ECHO),” EPA, https:// echo.epa.gov/  (select 
topic Analyze Trends: State Water Dashboard, Facility type: Major, Box: Violations, Data: % Facilities 
with violations).
 15 See “Clean Water Act Action Plan,” EPA, October 15, 2009, at 3, https:// www.epa.gov/ com plia 
nce/ clean- water- act- cwa- act ion- plan (SNC for majors about 24%); EPA ECHO, screen capture on 
December 28, 2018 of SNC for major water dischargers for fiscal years 2011 through 2018 (on file 
with author) (showing SNC for majors varied between 20% and 25% for the years 2011 through 
2018). I do not cite EPA’s ECHO data for SNC majors as displayed on ECHO as of late 2021 because 
the historic data has changed without clear explanation. EPA has recently started allowing states to 
revise years old data and the percentage of facilities reporting electronically under the NPDES elec-
tronic reporting rule has also been changing, both of which make SNC trend data on ECHO less re-
liable. SNC is a defined term that includes violations that are more frequent, higher volume, or more 
serious.
 16 “National Pollutant Discharge Elimination System (NPDES) Electronic Reporting Rule,” 
Federal Register, Vol. 80 (October 22, 2015): 64063, https:// www.fede ralr egis ter.gov/ docume nts/ 
2015/ 10/ 22/ 2015- 24954/ natio nal- pollut ant- discha rge- elim inat ion- sys tem- npdes- ele ctro nic- re-
port ing- rule. The NPDES e- reporting rule requires electronic submission by nonmajor individually 
permitted sources starting in December of 2016, so more reliable rates for this universe of water 
pollution dischargers will eventually become available, although the rule has still not been fully 
implemented. See NPDES eRule Readiness and Data Completeness Dashboard, EPA, https:// echo.epa.
gov/ tre nds/ npdes- erule- dashbo ard- pub lic (presenting state- specific data on e- rule implementation 
and also trends in percent of permitted facilities that electronically report; as of November 2021, 
ECHO reports that about 75% of the individually permitted sources required to report electronically 
were submitting electronic reports). GAO recently called EPA to task for not being aboveboard about 
the significant missing and inaccurate water compliance data presented on the ECHO site. GAO, 
“EPA Needs to Better Assess and Disclose Quality of Compliance and Enforcement Data,” GAO- 21- 
290, July 12, 2021, https:// www.gao.gov/ produ cts/ gao- 21- 290.
 17 “U.S. EPA Annual Noncompliance Report (ANCR) Calendar Year 2015,” EPA Office of 
Enforcement and Compliance Assurance, August 2016, at 9, https:// echo.epa.gov/ sys tem/ files/ 2015_ 
A NCR.pdf. The most recent ANCR was for 2015; the dashboard using NPDES e- reporting rule data 
will eventually take the place of the ANCR. The states for which EPA had actual discharge data are la-
beled in the ANCR as “verified” states. States that only provided summary information were labeled 
“non- verified.” EPA, “ANCR for 2015,” 6.
 18 Note that because 36 states and territories provided this universe data for facilities in their states, 
it cannot be directly translated into a national noncompliance rate. The facilities in states where 



Noncompliance with Environmental Rules 55

serious noncompliance for facilities in these states in 2008 was 60 percent.19 With 
a sustained EPA effort to call attention to these astonishingly high rates of serious 
violations— aided by a prominent article in the New York Times20— the rate has 
steadily declined; in 2015 the self- reported serious violation rate for the verified 
dischargers was an improved but still poor 32 percent.21 These serious problems 
continue; EPA reports that in 2018 the significant violator rate for individually 
permitted water dischargers (major and nonmajor) in 2018 was a discouraging 
29.4 percent.22

In contrast to the preceding discouraging outcomes, rules employing Next Gen 
strategies had excellent compliance results. Two of those rules are highlighted in 
 chapter 1: the Acid Rain Program and the Greenhouse Gas Reporting Program. 
As a result of strong compliance design, both rules had noncompliance rates less 
than 2 percent. Not coincidently, these rules have near- census data as part of 
the program design, so it is possible to be confident about noncompliance rates. 
The same impressive results occurred for the Mercury and Air Toxics Standards 
(MATS), which employed Next Gen strategies akin to the Acid Rain Program.23 
Note that the same regulated sector— coal- fired power— had two impressive 

electronic reporting was not required may have a noncompliance record that is better or worse than 
the reporting states.

 19 EPA, “ANCR for 2015,” 6.
 20 Charles Duhigg, “Clean Water Laws Are Neglected, at a Cost in Suffering,” New York Times, 
September 12, 2009.
 21 EPA, “ANCR for 2015,” 6. States that did not require facility electronic reporting or provide that 
information to EPA gave EPA only summary information. That summary data provided no facility- 
specific information, just conclusions, like “10% of our non- majors had serious violations.” For years, 
that summary data have suggested that these nonverified states had noncompliance rates that were 
dramatically lower than verified states, a conclusion that is not supportable and that EPA rejected in 
its ANCR in 2015. EPA, “ANCR for 2015,” 6. For example, in 2008, states with verified data reported 
a serious noncompliance rate for nonmajors of 60%, while the states with nonverified summary data 
claimed a serious noncompliance rate of only 18%. EPA, “ANCR for 2015,” 6. Note that the data from 
EPA’s ANCR for 2015 does not match with the data displayed for 2015 on EPA’s ECHO dashboard 
as of November 2021 for a host of reasons that make the ECHO data less reliable, some of which are 
described supra in note 20.
 22 “Data Quality Record for Long- Term Performance Goal,” EPA, updated January 1, 2020, https:// 
www.epa.gov/ sites/ defa ult/ files/ 2020- 06/ docume nts/ dqr- 3- 1- enviro nmen tal- law- com plia nce.pdf 
(support for objective 3.1: compliance with the law for EPA’s strategic plan for 2018- 2022); GAO, 
“EPA Needs to Better Assess,” 30– 31.
 23 See US Energy Information Administration, “Coal Plants Installed Mercury Controls to Meet 
Compliance Deadlines,” Today in Energy, September 18, 2017, https:// www.eia.gov/ todayi nene rgy/ 
det ail.php?id= 32952# (compliance record). For example, the MATS rule required continuous mon-
itoring for mercury. 40 C.F.R. § 63.10000(c)(1)(vi). Compliance with MATS was also aided by ex-
ternal developments, like the reduced price of gas and technological innovation in mercury removal, 
which significantly reduced the costs of compliance. See Calpine Corporation, Exelon Corporation, 
and Public Service Enterprise Group, “Comment Letter on Proposed Supplemental Finding that it is 
Appropriate and Necessary to Regulate Hazardous Air Pollutants from Coal-  and Oil- Fired Electric 
Utility Steam Generating Units,” Docket ID No. EPA- HQ- OAR- 2009- 0234, January 15, 2016, at 3, 
https:// www.regu lati ons.gov/ docum ent?D= EPA- HQ- OAR- 2009- 0234- 20549 (finding that the ac-
tual cost of complying with MATS was less than 25% of costs EPA estimated in the final rule).
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compliance outcomes (acid rain, MATS) and one compliance disaster (NSR),24 
further evidence that it is rule design, not the sector being regulated, that drives 
compliance results.

Overwhelming Data in Many Programs Show that Serious 
Violations Are Widespread

EPA usually doesn’t have statistically valid sampling or near- census data about 
compliance. So most of the time there is nothing that can credibly be called a 
noncompliance rate.25 However, for some individual rules or programs, EPA has 
reliable compliance data on 70 percent or more of the universe. That’s enough 
to estimate how common it is that large facilities in that sector have serious 
violations.

Here are some examples:

Coal- fired power plants. Coal- fired power plants have produced by far the 
largest volume of dangerous air pollution of any industrial sector in the 
United States.26 Of the largest 25 coal- fired power companies, responsible 
for about 70 percent of the US coal- fired power production in 2005,27 18 
were sued for violating the Clean Air Act’s requirement to upgrade pollu-
tion controls when upgrading the plant.28 That means at least 70 percent of 
the largest 25 coal- fired power companies were in serious violation of the 
Clean Air Act.

 24 See the discussion of NSR later in this chapter, and also in  chapter 1 (comparing Acid Rain 
and NSR).
 25 Environmental policy practitioners may be wondering why the preceding discussion of non-
compliance rates doesn’t include rates for public drinking water systems and major stationary 
sources of air pollution. Doesn’t EPA routinely claim to have noncompliance rates for these two im-
portant categories of regulated sources? It does. But those claimed rates are demonstrably unreliable, 
as is discussed later in this chapter.
 26 See Emanuele Massetti et al., “Environmental Quality and the U.S. Power Sector: Air Quality, 
Water Quality, Land Use and Environmental,” Oak Ridge National Laboratory, ORNL/ SPR- 2016/ 
772, January 4, 2017, vii, https:// info.ornl.gov/ sites/ publi cati ons/ files/ Pub60 561.pdf. See also GAO, 
“Wider Use of Advanced Technologies Can Improve Emissions Monitoring,” June 2001, at 19; 
American Lung Association, “Toxic Air: The Case for Cleaning Up Coal- fired Power Plants,” March 
16, 2011, at 1, https:// www.lung.org/ getme dia/ c3b2b 744- 7c7e- 4941- b0cd- 5a5e4 6851 5d1/ toxic- air- 
rep ort.pdf.pdf.
 27 See “Ownership of Existing U.S. Coal- fired Generating Stations,” Center for Media and 
Democracy, https:// www.gem.wiki/ Exi stin g_ U.S._ Coal _ Pla nts (listing top 25 coal- fired utilities 
in 2005).
 28 Sixteen were sued by EPA, and two by Sierra Club (MidAmerican Energy and Entergy). See 
“Coal- Fired Power Plant Enforcement,” EPA, https:// www.epa.gov/ enfo rcem ent/ coal- fired- power- 
plant- enfo rcem ent (partial list of EPA coal- fired power plant cases). There are many other coal- fired 
power plant settlements with companies not on the top 25 list.
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Petroleum refineries. Emissions from petroleum refineries include some of the 
same pollutants found at power plants, along with smog- causing volatile or-
ganic compounds and air toxics, including benzene, a known carcinogen. 
EPA has entered into 37 Clean Air Act settlements with US companies that 
refine over 95 percent of the nation’s petroleum refining capacity. In other 
words, the companies responsible for virtually all of the nation’s total produc-
tion were in serious violation.29

Cement manufacturing plants. Cement manufacturing plants are the third lar-
gest industrial source of air pollution. All of the top five, and nine of the top 
10 cement manufacturers in the United States— responsible for 82 percent of 
the total US production— entered into enforcement agreements with EPA for 
serious Clean Air Act violations.30

Combined sewer overflows. Just about every large city was in consistent and 
serious violation of the Clean Water Act and was eventually sued by EPA 
to fix the public health threat posed by discharges of raw sewage and con-
taminated stormwater into the nation’s rivers. EPA and states have taken 
actions at 97 percent of large combined sewer systems, 92 percent of large 
sanitary sewer systems, and 79 percent of Phase 1 municipal separate 
stormwater systems.31

 29 These settlements cover 112 refineries in 32 states and territories. On full implementation, those 
cases will result in annual emissions reductions of more than 95,000 tons of nitrogen oxides and more 
than 260,000 tons of sulfur dioxide. See “Petroleum Refinery National Case Results,” EPA, https:// 
www.epa.gov/ enfo rcem ent/ petrol eum- refin ery- natio nal- case- resu lts. The defendants in these cases 
include BP, Chevron, CITGO, Conoco, ExxonMobil, Hess, Koch, Sunoco, Tesoro, Total, and Valero, 
among many others.
 30 The top 10 US cement manufacturers in 2010 were, in declining order: CEMEX, Inc.; Holcim (US) 
Inc.; Lafarge North America Inc.; Lehigh Cement Co.; Buzzi Unicem USA Inc.; Ash Grove Cement Co.; 
Essroc Cement Corp.; Texas Industries, Inc. (TXI); Eagle Materials, Inc.; and St. Marys Cement Group. In 
2010, the top five companies produced nearly 60% of total US portland cement, and the top 10 accounted 
for 82% of total production. See “2010 Minerals Yearbook, Cement,” USGS, 16.3, https:// prd- wret.
s3- us- west- 2.amazon aws.com/ ass ets/ pallad ium/ pro duct ion/ atoms/ files/ myb1- 2010- cemen.pdf.  
The companies italicized in the preceding list entered into enforcement agreements with EPA. See 
“Cement Manufacturing Enforcement Initiative,” EPA, https:// www.epa.gov/ enfo rcem ent/ cem 
ent- manufa ctur ing- enfo rcem ent- ini tiat ive; EPA, “EPA Reaches Agreement with Lehigh Cement 
on Clean Air Violations,” Press Release, June 18, 2008, https:// arch ive.epa.gov/ epapa ges/ newsr 
oom_ arch ive/ newsr elea ses/ 68bb6 c787 b74b 7968 5257 46c0 04d4 b66.html (settlement with Lehigh, 
not on EPA’s partial list of settlements); EPA, “Nevada Cement Co. Facility in Fernley, Nev., to Reduce 
Emissions, Upgrade Pollution Controls,” Press Release, May 12, 2017, https:// www.epa.gov/ newsr 
elea ses/ nev ada- cem ent- co- facil ity- fern ley- nev- red uce- emissi ons- upgr ade- pollut ion- contr ols (set-
tlement with Nevada Cement, not on EPA’s partial list). Nevada Cement is owned by Eagle Materials. 
See “Eagle Materials Cement,” Eagle Materials, http:// www.eag lema teri als.com/ produ cts/ cem 
ent.html.
 31 EPA, “Public Comment on EPA’s National Compliance Initiatives for Fiscal Years 2020- 
2023,” Federal Register, Vol. 84 (February 8, 2019): 2850. “Large” means serves a population of over 
50,000 or has more than 10 million gallons a day wastewater discharge. Here are just some of the 
biggest cities whose sewer systems were sued by EPA for sewage and/ or stormwater contamination 
violations: Atlanta, Baltimore, Boston, Chicago, Cincinnati, Cleveland, Dallas, District of Columbia, 
Houston, Indianapolis, Kansas City, Los Angeles, Miami, Nashville, New York, Philadelphia, 
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Mineral processing. Mineral processing facilities generate more toxic and haz-
ardous waste than any other industrial sector. EPA’s national enforcement 
initiative to reduce risk from this sector initially focused on compliance in 
the phosphoric acid industry.32 Of the 20 facilities in this industry nation-
ally,33 13 were covered by enforcement agreements as of 2016,34 a serious 
violation rate of over 60 percent.

Sulfuric and nitric acid manufacturers. These acids are used in fertilizer, 
chemical, and explosives production. Acid production plants emit many 
thousands of tons of nitrogen oxides, sulfur dioxide, and sulfuric acid mist 
each year.35 Complete data on noncompliance isn’t publicly available, but 
EPA says this about violations in this sector: “EPA investigations have 
found a high rate of noncompliance with NSR/ PSD in connection with 
plant expansions and process changes.”36

Underground storage tanks (UST). There are over 540,000 regulated under-
ground storage tanks at about 200,000 facilities in the United States.37 
These tanks store gasoline, oil, and chemicals. A leak from an under-
ground tank, especially one that goes undetected for an extended period of 
time, can release dangerous substances into soil and groundwater that can 
be both a threat to drinking water and expensive to clean up. State reports 

Pittsburgh, San Diego, Seattle, and St. Louis. Note that CSO and stormwater requirements discussed 
here are different from the secondary treatment regulation discussed in  chapter 1.

 32 See “National Enforcement Initiative: Reducing Pollution from Mineral Processing Operations,” 
EPA, https:// 19janu ary2 017s naps hot.epa.gov/ enfo rcem ent/ natio nal- enfo rcem ent- ini tiat ive- reduc 
ing- pollut ion- mine ral- pro cess ing- oper atio ns_ .html. Phosphoric acid facilities have a high risk of 
releases of acidic wastewaters, which also contain metals and can cause serious water contamination 
and fish kills. For example, a 2007 incident at the Agrifos phosphoric acid facility in Houston released 
50 million gallons of acidic hazardous wastewater into the Houston Ship Channel. A 2009 sinkhole 
at the PCS White Springs phosphoric acid facility in north Florida released over 90 million gallons 
of hazardous wastewaters into the Floridian aquifer, the drinking water source for Florida and South 
Georgia. See “Mosaic Fertilizer, LLC Settlement,” EPA, https:// www.epa.gov/ enfo rcem ent/ mos aic- 
fer tili zer- llc- set tlem ent (look under the heading: Health Effects and Environmental Benefits).
 33 EPA, “National Enforcement Initiative Mineral Processing” (chart titled “EPA’s progress toward 
inspecting and addressing phosphoric acid facilities).
 34 Innophos, Mosaic, PCS Geismar, Agrifos, and CF Industries settlements are all described on 
EPA’s civil settlements web page. “Civil Cases and Settlements by Statute,” EPA, https:// cfpub.epa.
gov/ enfo rcem ent/ cases/  (search for each case by company name). Some settlements covered more 
than one facility.
 35 “Acid Plant New Source Review Enforcement Initiative,” EPA, https:// www.epa.gov/ enfo rcem 
ent/ acid- plant- new- sou rce- rev iew- enfo rcem ent- ini tiat ive.
 36 “Air Enforcement, Stationary Sources,” EPA, https:// www.epa.gov/ enfo rcem ent/ air- enfo 
rcem ent.
 37 See “Semiannual Report of UST Performance Measures End Of Fiscal Year 2020 (October 1, 
2019– September 30, 2020),” EPA, https:// www.epa.gov/ sites/ defa ult/ files/ 2020- 11/ docume nts/ ca- 
20- 34.pdf. Federal UST regulations do not apply to septic tanks, smaller tanks, or residential or farm 
tanks. See “Learn About Underground Storage Tanks (USTs), Do All Tanks Have to Meet Federal EPA 
Regulations?,” EPA, https:// www.epa.gov/ ust/ learn- about- unde rgro und- stor age- tanks- usts#regs.
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reveal that the rate of significant violations by USTs is somewhere between 
28 percent and 50 percent.38

In Many Programs, Compliance Evidence Is Spotty, but the 
Signs Aren’t Good

There are a much larger number of rules, sectors, and programs for which 
there isn’t enough information to even approximate a noncompliance rate. 
Nevertheless, for many such programs there are troubling signs that serious non-
compliance is widespread. Some examples:

Oil and gas wells. Oil and gas wells and the storage tanks located near the 
wellheads frequently emit volatile organic compounds (VOCs) and ben-
zene that directly pose a threat to health and collectively contribute to 
the formation of ground- level ozone, a known serious health issue. There 
are about 1 million active wells in the United States.39 Even Trump’s EPA 
admitted that there have been significant excess emissions and Clean Air 
Act noncompliance at these wells, although the full extent of the problem 
is not known.40

 38 EPA has national regulations designed both to prevent such leaks and to detect them quickly if a 
leak does occur. States inspect about 45% of the facilities with USTs per year. See “UST Performance 
Measures,” EPA, https:// www.epa.gov/ ust/ ust- perf orma nce- measu res (posting EPA annual reports). 
States submit summary information to EPA about inspected facilities’ compliance. “Significant op-
erational compliance” was the traditional compliance metric, and EPA is now transitioning to the 
more complete “technical compliance measure.” See “Significant Operational Compliance (SOC) 
Performance Measures,” EPA, https:// www.epa.gov/ ust/ sign ific ant- oper atio nal- com plia nce- soc- 
perf orma nce- measu res. These compliance measures focus on the most serious kinds of violations— 
noncompliance with the requirements designed to prevent releases from underground tanks, the 
obligation to quickly detect releases should they occur and the new testing requirements. The rate 
of serious violation using the older metric hovered around 28%; the rate using the recent and more 
complete TCR measure is worse— about 50%. See EPA, “UST Performance Measures” (end- of- year 
reports for FY2020 and FY2019).
 39 “U.S. Oil and Natural Gas Wells by Production Rate,” U.S. Energy Information Administration, 
December 2020, https:// www.eia.gov/ petrol eum/ wells/ .
 40 See “New Owner Clean Air Act Audit Program for Upstream Oil and Natural Gas Exploration 
and Production Facilities, Questions and Answers,” EPA, March 29, 2019, at 1, https:// www.epa.gov/ 
sites/ pro duct ion/ files/ 2018- 06/ docume nts/ qaoilandnat ural gasn ewow nera udit prog ram.pdf. For ex-
ample, in an enforcement case with Noble Energy, EPA found that emissions controls were not prop-
erly designed or sized to control VOC emissions. See “Noble Energy, Inc. Settlement,” EPA, April 
22, 2015, https:// www.epa.gov/ enfo rcem ent/ noble- ene rgy- inc- set tlem ent. EPA issued a compliance 
alert in 2015 to address the widespread air violations states and EPA were observing in the field. 
“Compliance Alert: EPA Observes Air Emissions from Controlled Storage Vessels at Onshore Oil 
and Natural Gas Production Facilities,” EPA, September 2015, https:// www.epa.gov/ sites/ pro duct 
ion/ files/ 2015- 09/ docume nts/ oilgas comp lian ceal ert.pdf. Some states have inspection programs for 
some wells, but neither the inspection methods nor the number of inspections is sufficient to de-
termine how common serious violations are. Serious emission problems in natural gas gathering 
operations are also common, as evidenced by EPA’s recent Enforcement Alert about violations 
during pigging operations: “EPA Observes Air Emissions from Natural Gas Gathering Operations in 
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Animal agriculture. EPA estimates that there are about 20,000 large animal ag-
ricultural operations in the United States; confined animal operations pro-
duce more than three times the sewage produced by the entire US human 
population.41 EPA does not have reliable data about exactly how many of 
these sources there are, or whether they are complying with the regulatory 
limits on pollution.42 We know the problems are significant though, be-
cause water quality studies routinely cite industrial animal agriculture as a 
major contributor to serious water quality degradation.43

Stormwater. Stormwater is runoff from rain falling on city streets, industrial 
plants, and construction sites, which adds chemicals, nutrients, pathogens, 
and other contaminants to the nation’s waters.44 People can be exposed 
to all of these contaminants when they drink water, eat fish, or swim or 
boat in rivers, lakes, and beaches, as millions do. Hundreds of thousands 
of sources are regulated by stormwater rules.45 Compliance with federal 
stormwater requirements is unknown, but the huge number of river miles 
impaired by stormwater suggest that compliance is poor.46 One study in 

Violation of the Clean Air Act,” September 2019, at 1– 2, https:// www.epa.gov/ sites/ pro duct ion/ files/ 
2019- 09/ docume nts/ naturalgasgathe ring oper atio ninv iola tion caa- enfor ceme ntal ert0 919.pdf.

 41 See “NPDES CAFO Permitting Status Report: National Summary, Endyear 2020, completed 
05/ 11/ 21,” EPA, https:// www.epa.gov/ npdes/ npdes- cafo- regu lati ons- imp leme ntat ion- sta tus- repo 
rts (number of CAFOs); “National Pollutant Discharge Elimination System Permit Regulation 
and Effluent Limitation Guidelines and Standards for Concentrated Animal Feeding Operations 
(CAFOs), Final Rule,” Federal Register, Vol. 68 (February 12, 2003): 7176, 7180 (amount of waste). 
Manure in such large quantities carries excess nutrients, chemicals, and microorganisms that 
find their way into waterways, lakes, groundwater, soils, and airways. See “Putting Meat on the 
Table: Industrial Farm Animal Production in America,” Pew Commission on Industrial Farm 
Animal Production in America, April 2008, at 9, http:// www.pewtru sts.org/ ~/ media/ ass ets/ 2008/ 
pcif ap_ e xec- summ ary.pdf; “Animal Waste and Water Quality: EPA Regulation of Concentrated 
Animal Feeding Operations (CAFOs),” Congressional Research Service, RL31851, February 16, 
2010, at 4, https:// nati onal agla wcen ter.org/ wp- cont ent/ uplo ads/ ass ets/ crs/ RL31 851.pdf.
 42 See “The EPA’s Failure to Track Factory Farms,” Food and Water Watch, August 2013), at 4– 5, 
https:// foodan dwat erwa tch.org/ wp- cont ent/ uplo ads/ 2021/ 03/ EPA- Fact ory- Farms- IB- Aug- 201 3_ 
0.pdf. See also Aman Azhar, “Pollution from N.C.’s Commercial Poultry Farms Disproportionately 
Harms Communities of Color,” Inside Climate News, October 13, 2021 (example in one sector in one 
state).
 43 Food and Water Watch, “EPA’s Failure,” 2; EPA, “National Water Quality Inventory” (see n.6), 8 
(citing crop production and animal agriculture as leading causes of water quality problems).
 44 EPA’s water quality reports document the strong link between stormwater and water quality 
impairment. These wet weather discharges contain sediments, oil and grease, chemicals, nutrients, 
metals, and pathogens, all of which are among the biggest contributors to degraded water quality and 
some of which can endanger human health. EPA, “NPDES E- Reporting Rule,” 64068.
 45 There are about 95,000 industrial facilities covered by stormwater regulations. Another about 
250,000 construction sites per year are required to control stormwater runoff. About 5,000 nonmajor 
municipal systems collect stormwater and are required to meet the federal standards. EPA, “NPDES 
E- Reporting Rule,” 64081.
 46 See “Limited Knowledge of the Universe of Regulated Entities Impedes EPA’s Ability to 
Demonstrate Changes in Regulatory Compliance,” EPA OIG, September 2005, at 16, 18: “According 
to EPA staff, there is a high level of noncompliance with stormwater regulations.” As a result of the 
NPDES e- reporting rule finalized by EPA in 2015, nationwide data on stormwater sources are sched-
uled to become available in 2021. EPA, “NPDES E- Reporting Rule,” 64087.
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North Carolina found that only 36 percent of regulated locations fully 
complied with stormwater standards.47

Worker Protection Standard (WPS). EPA Worker Protection Standard 
regulations are designed to protect agricultural workers and pesticide 
handlers by requiring owners to provide workers with information about 
pesticide safety, to limit their potential exposure to pesticides, and to 
quickly address any exposures that do occur.48 EPA reports that only 3,407 
of the 346,000 regulated entities were inspected in 2019, which is less than 
1 percent. From these inspections, 1,903 violations were reported.49

Small quantity hazardous waste generators. The purpose of rules governing the 
roughly 40,000 firms generating large quantities of hazardous waste is to 
prevent releases of hazardous waste into the environment.50 The rules are 
less strict for the about 375,000 small and very small quantity generators.51 

 47 The 1993 study attempted to measure compliance with construction stormwater runoff 
controls in the state of North Carolina. See Raymond J. Burby and Robert G. Paterson, “Improving 
Compliance with State Environmental Regulations,” Journal of Policy Analysis and Management, Vol. 
12, No. 4 (Autumn 1993). Unlike many Clean Water Act evaluations that rely primarily on industry 
self- reported data, this study did field investigations to make an independent determination of com-
pliance. The report was dismal: developers failed to install 27% of the control measures specified, and 
51% of the installed measures were not properly maintained. The study found that more than 20% 
of the plans were deficient, so even full compliance would not have achieved the pollution- reduction 
standard. In total, only 36% of the sites fully complied with the standard to retain all sediment on site. 
Burby and Paterson, “Improving Compliance,” 759.
 48 See “Agricultural Worker Protection Standard (WPS),” EPA, https:// www.epa.gov/ pestic ide- 
wor ker- saf ety/ agric ultu ral- wor ker- pro tect ion- stand ard- wps. Among other things, these rules re-
quire keeping workers out of areas being treated with pesticides. Exposure to pesticides can be a 
very serious matter. In one 2018 case, EPA found that a company failed to notify workers to avoid 
fields recently treated with pesticides, resulting in exposure and hospitalization of workers. See EPA, 
“EPA Reaches Agreement with Syngenta for Farmworker Safety Violations on Kauai,” News Release, 
February 12, 2018, https:// arch ive.epa.gov/ epa/ newsr elea ses/ epa- reac hes- agreem ent- synge nta- far 
mwor ker- saf ety- vio lati ons- kauai.html.
 49 See EPA Enforcement and Compliance History Online (ECHO), https:// echo.epa.gov/  (se-
lect Analyze Trends: Pesticide Dashboard, WPS Dashboard, Box 3 (Inspections of WPS Regulated 
Facilities and Box 4: Violations by WPS Regulated Facilities)). For all the reasons previously 
discussed, the percent of violations found at such a limited and targeted number of inspections does 
not indicate a rate of noncompliance. Nevertheless, the data from these limited inspections are not 
encouraging.
 50 The rules mandate storage, labeling, and transportation requirements, and require that haz-
ardous waste only be sent to appropriately licensed facilities for treatment or disposal. See EPA, 
“ECHO” (select Analyze Trends: Hazardous Waste, Box 1— Facilities, LQG (Large Quantity 
Generators)) (number of large quantity generators).
 51 See “Guide to Regulated Facilities in ECHO,” EPA, https:// echo.epa.gov/ resour ces/ guida nce- 
pol icy/ guide- to- regula ted- fac ilit ies (showing number of RCRA regulated facilities under heading 
“Resource Conservation and Recovery Act (RCRA) Designations”). Although the small quantity and 
“conditionally exempt” (even smaller quantity) generators generate less waste, there are a lot more of 
them, so the collective impact of the smaller generators can still be large. Under RCRA there are no 
federally mandated state inspection requirements for small quantity generators, although states are 
supposed to have a program for periodically inspecting these facilities. See “Compliance Monitoring 
Strategy for the Resource Conservation and Recovery Act Subtitle C Core Program,” EPA, September 
2015, at 21, https:// www.epa.gov/ com plia nce/ com plia nce- mon itor ing- strat egy- resou rce- conse rvat 
ion- and- recov ery- act.
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EPA does not know the number or compliance status of smaller quantity 
generators, and a significant percentage of small quantity generators have 
never been inspected.52 However, EPA has frequently found examples of 
firms inaccurately claiming to be small— and thus less regulated— and one 
statistically valid sample found a 34 percent noncompliance rate by one 
type of small quantity generators.53

Vehicle emissions. Cars and trucks are a major source of some of our most 
serious air pollution problems.54 Mobile sources are responsible for more 
than half of the total nitrogen oxides (NOx) emissions in the United 
States.55 Even if cars and trucks meet emission standards when manu-
factured, which we know is not universally the case (see Volkswagen56), 
emission controls can deteriorate over time, resulting in vehicles that un-
lawfully emit many times the allowable amount of pollution.57 Owners of 
some vehicles also illegally tamper with emissions controls, significantly 
contributing to pollution in communities across the country.58 Although 

 52 See EPA OIG, “Limited Knowledge,” 18– 19.
 53 See Timothy A. Wilkins, “EPA’s ‘Next Generation’ Enforcement Hitting Region 6 Facilities 
Now,” Bracewell blog, June 15, 2012 (note that the blog discusses events in 2015 so appears to be 
incorrectly dated), https:// bracew ell.com/ insig hts/ epas- next- gen erat ion- enfo rcem ent- hitt ing- reg 
ion- 6- fac ilit ies- now (describing EPA enforcement concerning the “common problem” of generators 
underreporting their hazardous waste volumes). For the statistically valid rate of noncompliance, see 
EPA, “Expanding the Use of Outcome Measurement,” 14.
 54 See generally EPA, “Our Nation’s Air (2018),” https:// gis pub.epa.gov/ air/ trend srep ort/ 2018/ 
#sour ces. See also Phillip Brooks, EPA Air Enforcement Director, “Presentation at the Association of 
Air Pollution Control Agencies: Tampering and Aftermarket Defeat Devices,” August 27, 2019, at 2– 
4, https:// clea nair act.org/ wp- cont ent/ uplo ads/ 2019/ 09/ Tamper ing- and- Afte rmar ket- Def eat- Devi 
ces- Phil- Bro oks.pdf.
 55 Brooks, “Tampering and Aftermarket Defeat Devices,” 2. Among other things, NOx pollution 
contributes to the formation of ozone (smog), a serious health threat.
 56 In September of 2015, EPA commenced an enforcement action against Volkswagen for installing 
defeat devices on diesel vehicles sold in the United States, causing significant excess NOx pollution. 
See “Volkswagen Clean Air Act Civil Settlement,” EPA, https:// www.epa.gov/ enfo rcem ent/ vol kswa 
gen- clean- air- act- civil- set tlem ent. The case ultimately resulted in the resignation of the CEO, over 
$20 billion in payments by the company, and criminal convictions. See Hiroko Tabuchi, Jack Ewing 
and Matt Apuzzo, “6 Volkswagen Executives Charged as Company Pleads Guilty in Emissions Case,” 
New York Times, January 11, 2017.
 57 Shaohua Hu et. al., “Development and Establishment of a Monitoring Network using Portable 
Emissions AcQuisition System to Quantify Heavy- Duty In- Use Vehicles Emissions in California,” 
Presentation at Air Sensors International Conference, September 12– 14, 2018, slide 11, https:// 
asic.aqrc.ucda vis.edu/ sites/ g/ files/ dgv nsk3 466/ files/ inl ine- files/ Shao hua%20Hu%20- %20UPDA 
TED%20- 2018%20A SIC%20Conf eren ce_ P EAQS _ Hu%20S_ Fina l_ 0.pdf (1.4% of trucks emitted 
50% of the soot, and 3.9% of trucks emitted 50% of NOx from trucks at one location in California). 
See also Chelsea V. Preble, Troy E. Cados, Robert A. Harley, and Thomas W. Kirchstetter, “In- Use 
Performance and Durability of Particle Filters on Heavy- Duty Diesel Trucks,” Environmental Science 
and Technology, Vol. 52 (2018): 11913– 21, https:// pubs.acs.org/ doi/ 10.1021/ acs.est.8b02 977.
 58 See “National Compliance Initiative: Stopping Aftermarket Defeat Devices for Vehicles and 
Engines,” EPA, https:// www.epa.gov/ enfo rcem ent/ natio nal- com plia nce- ini tiat ive- stopp ing- afte 
rmar ket- def eat- devi ces- vehic les- and- engi nes. Software and hardware intended to change emissions 
control performance from its condition when new are referred to as “aftermarket defeat devices” (as 
contrasted with defeat devices that are built into the vehicles as originally sold, as happened with 
Volkswagen). See also Brooks, “Tampering and Aftermarket Defeat Devices,” 8– 10 (noting that 



Noncompliance with Environmental Rules 63

the rate of these serious violations is not known, the evidence so far shows 
that the problem is widespread.

Oil spill prevention. Oil spills into surface waters present a significant risk. 
Preventing spills and responding quickly to limit harm when they do 
occur is the mission of the Spill Prevention, Control, and Countermeasure 
regulations (SPCC). Over 460,000 facilities that store oil are regulated, in-
cluding oil production facilities and farms. In a 2008 proposed revision to 
the SPCC rule, EPA admitted that it doesn’t know the extent of noncom-
pliance with this rule but believed that there might be zero (!) compliance 
with the SPCC rule in the farming community.59

For Many Programs, Compliance Is Unknown

In 2005, EPA’s Office of Inspector General (OIG) did a review of universe size 
and compliance across the programs EPA is charged with implementing.60 That 
report included EPA’s best estimate that there were 41.1 million entities regulated 
through the programs established under federal environmental laws.61

The OIG found that the Office of Enforcement and Compliance Assurance 
(OECA) concentrates most of its compliance monitoring and enforcement ac-
tivities on large facilities and knows little about the identities or cumulative pol-
lution effects of smaller entities.62 This book has already mentioned a long list of 
industrial sectors and rules that EPA is charged with administering, but there are 
many more. In every case, Congress directed EPA to adopt regulations to address 
risks to health and the environment. What follows is a partial list of additional 
EPA programs and the number of firms regulated under each. It isn’t important 
to grasp the full list or understand each example and why it’s important. Instead, 
the purpose is to show how extensive the total number of programs— and the 

heavy- duty trucks with deleted emissions controls emit NOx at over 300 times the allowable amount, 
and that 10% or more of trucks may have had emission controls deleted). EPA enforcement has also 
found large- scale sales of passenger vehicle aftermarket defeat devices. Brooks, 19.

 59 EPA, “Regulatory Impact Analysis for the Final Amendments to the Oil Pollution Prevention 
Regulations (40 C.F.R. PART 112), Volume II— Technical Appendices,” November 11, 2008, 
Appendix B, 17– 18. https:// www.regu lati ons.gov/ docum ent/ EPA- HQ- OPA- 2007- 0584- 0172.
 60 EPA OIG, “Limited Knowledge.”
 61 EPA OIG, “Limited Knowledge,” 3, 10. There are 45 programs under nine statutes listed in the 
appendix of the OIG report. Note that I include here fewer than the total claimed in the report be-
cause some categories are self- evidently inappropriately listed as statutes. See EPA OIG, “Limited 
Knowledge,” 22. The number of regulated entities is likely higher today. For example, of the six areas 
that the OIG focused on for detailed analysis in its report, the OIG found that between 2001 and 
2005, the size of the regulated universe increased by 35%. EPA OIG, “Limited Knowledge,” 6.
 62 EPA OIG, “Limited Knowledge,” 6, 14.
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number of regulated firms— are for which EPA does not have reliable compli-
ance information.

Additional examples not already touched on elsewhere include:63

 • Over 110,000 minor and “synthetic minor” stationary sources of air 
pollution,64

 • 580,000 firms regulated under the Emergency Planning and Community 
Right- to- Know Act (EPCRA), which requires industry to report on the 
storage, use, and releases of hazardous substances,65

 • Over 3 million chemical facilities regulated under the so- called “core” Toxic 
Substances Control Act (TSCA), which regulates the manufacture, distribu-
tion, and use of chemicals,66

 • More than 6 million establishments that have PCBs, which are regulated under 
TSCA to prevent the release of PCBs (compounds with both cancer and non- 
cancer health effects) into the environment,67

 • More than 700,000 federal government, private nonresidential, and residential 
apartment buildings that contain friable asbestos and are subject to regulations 
under the Clean Air Act that protect against release of asbestos (a carcinogen) 
during demolition and renovation activities,68 and

 • About 320,000 renovators who do 18 million renovation projects a year in 
homes with lead paint that are subject to the Lead Renovation, Repair and 
Painting (RRP) Rule (designed to prevent exposure to dangerous lead con-
tamination, particularly for children). EPA conducts about 1,130 targeted 
RRP inspections a year.69

 63 Superfund— the shorthand name for the law and program that cleans up contaminated sites 
in the United States— is the largest program that is not included in this book. That’s not because 
Superfund isn’t important but because it is not a regulatory compliance program. Superfund is a 
cleanup program for contaminated properties, with liability provisions designed to ensure that 
cleanups are funded not by the taxpayer but by the companies that created the problem. The regula-
tory program that governs how hazardous waste is treated today, with a goal of preventing the kind 
of contamination seen at Superfund sites, is the Resource Conservation and Recovery Act (RCRA). 
That’s why RCRA is discussed in this book, but Superfund is not.
 64 EPA OIG, “Limited Knowledge,” 23 (size of regulated universe) and 17 (lack of compliance 
information). “Synthetic minor source” means a source that has the potential to emit regulated 
pollutants in amounts that are at or above the thresholds for major sources but has agreed to an en-
forceable restriction so that its potential to emit is less than major source levels.
 65 EPA OIG, “Limited Knowledge,” 24.
 66 EPA OIG, “Limited Knowledge,” 24 (size of regulated universe) and 18 (lack of compliance 
information).
 67 EPA OIG, “Limited Knowledge,” 24. PCBs are found in transformers, capacitors, and other elec-
trical equipment, as well as oil used in motors and hydraulic systems, fluorescent light ballasts, and 
caulk. See “Learn about Polychlorinated Biphenyls (PCBs),” EPA, https:// www.epa.gov/ pcbs/ learn- 
about- poly chlo rina ted- biphen yls- pcbs.
 68 See “Asbestos Fact Book,” EPA Office of Public Affairs (A- 107), February 1985, at 4.
 69 See EPA OIG, “EPA Not Effectively Implementing the Lead- Based Paint Renovation, Repair and 
Painting Rule,” Report No. 19- P- 0302, September 9, 2019, at 2 (number of renovators and projects 
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Most of the examples in this book are programs for which the evidence strongly 
suggests serious violations are widespread, but the exact percentage of noncom-
pliance isn’t definitively known; in the fraction that represents the noncom-
pliance “rate,” EPA doesn’t have the numerator. The preceding abbreviated list 
reminds us that for many programs EPA also doesn’t know the denominator.70

For Some Important Programs, EPA’s Understanding 
of Noncompliance Is Wrong

In addition to the many areas where EPA doesn’t know how bad the noncompli-
ance picture is, there is good reason to believe that some of what EPA thinks it 
knows is incorrect. The following are two examples.

Drinking water
Most people understand that compliance with standards to protect the safety 
of drinking water is vitally important. Exposure to contamination in drinking 
water can cause serious health problems, like acute health distress for infants 
from nitrates and waterborne disease outbreaks that affect millions in the United 
States each year.71 Contaminants in drinking water, such as arsenic, lead, and dis-
infection byproducts, can also contribute to long- term chronic health problems, 
especially for children.72

There are about 150,000 regulated public drinking water systems in the United 
States. Approximately 50,000 of these are community water systems, responsible 
for providing safe drinking water to roughly 94 percent of the people living in the 
United States.73

subject to the rule), at 11 (average number of inspections per year, noting that inspections are at less 
than one- half percent of the estimated universe of renovators).

 70 EPA OIG, “Limited Knowledge.”
 71 A 2006 study estimated there were between 4.3 million to 11.7 million annual cases of acute gas-
trointestinal illnesses in the United States attributable to drinking water from community drinking 
water systems. John M. Colford Jr. et al., “A Review of Household Drinking Water Intervention Trials 
and an Approach to the Estimation of Endemic Waterborne Gastroenteritis in the United States,” 
Journal of Water and Health, Vol. 4, Suppl. 2 (2006): 71, cited in GAO, “Unreliable State Data Limit 
EPA’s Ability to Target Enforcement Priorities and Communicate Water Systems’ Performance,” 
GAO- 11- 381, June 2011, at 5.
 72 GAO, “Unreliable State Data,” 5– 6.
 73 “Population Served by Community Water Systems with No Reported Violations of Health- 
Based Standards,” EPA, Exhibit 1 (fiscal years 1993– 2019), https:// cfpub.epa.gov/ roe/ indica tor.
cfm?i= 45 (percent of population served by community water systems); “Background on Drinking 
Water Standards in the Safe Drinking Water Act (SDWA),” EPA, https:// www.epa.gov/ dws tand 
ards regu lati ons/ bac kgro und- drink ing- water- standa rds- safe- drink ing- water- act- sdwa (number of 
PWS and CWS in the United States). The remaining about 6% of the population are supplied by 
private drinking water wells, which are not regulated at the federal level. A word about nomencla-
ture. EPA regulates public water systems. There are three types of public water systems: about 50,000 
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EPA’s knowledge about systems’ compliance with the drinking water standards 
is entirely dependent upon information from states. Drinking water systems are 
required to treat drinking water, test for signs of contamination, and provide that 
information to states. States are required to tell EPA about violations.74 Using the 
state- reported data, EPA issues annual reports on the noncompliance record of the 
nation’s drinking water systems. Based on information provided by the states, in 
2016 EPA reported that 34 percent of public water systems had at least one viola-
tion, 8 percent violated health- based standards, and 26 percent violated monitoring 
requirements.75

Those numbers are troubling, but the actual number of violations is unfortu-
nately much worse. Among other things, there are loopholes in the monitoring 
requirements, incentives to avoid admitting serious health- based violations, 
and huge gaps in the information the states provide to EPA.76 The impact of 
loopholes and misaligned incentives is hard to quantify, but overwhelming 
evidence documents one thing: states are not telling EPA about all violations. 
Multiple assessments over many years have found the same thing. In audits of 38 
states between 2002 and 2004, EPA found that states didn’t report 38 percent of 
public systems’ health- based violations and 71 percent of their monitoring and 
reporting violations.77 A 2011 Government Accountability Office (GAO) review 
of community water system data from 14 states found that those states did not 
report 26 percent of health- based violations, and 84 percent of the monitoring 
violations.78 Other reports by EPA and the EPA OIG had similar findings.79 A re-
cent National Academy of Sciences study concluded that an estimated 26 percent 

community water systems (serving the same population year- round), about 85,000 transient non-
community water systems (supplying water in transient locations like gas stations or campgrounds 
where people don’t stay for long periods), and about 18,000 nontransient, noncommunity systems 
(supplying water to the same people at least six months a year but not all year, like schools or factories 
that have their own drinking water systems). EPA, “Background on Drinking Water Standards.”

 74 40 C.F.R. § 142.15(a)(1) (2011).
 75 See “Providing Safe Drinking Water in America: National Public Water Systems Compliance 
Report,” EPA, https:// www.epa.gov/ com plia nce/ provid ing- safe- drink ing- water- amer ica- natio nal- 
pub lic- water- syst ems- com plia nce- rep ort (2016 National Snapshot).
 76 See  chapter 1 for a discussion about the compliance problems for two particularly concerning 
drinking water contaminants: pathogens and lead. The structure of those rules contributes both to 
the violations and the failure to accurately report them.
 77 See EPA, “2006 Drinking Water Data Reliability Analysis and Action Plan,” EPA 816- R- 010, 
March 2008, at 18. Community water systems— the ones that supply drinking water to people’s 
homes— had an even worse record in EPA’s 2006 analysis; 49% of health- based violations by commu-
nity systems were not reported. GAO, “Unreliable State Data,” 14.
 78 GAO, “Unreliable State Data,” Highlights Summary.
 79 See, e.g., GAO, “Unreliable State Data,” 22– 24 (describing prior EPA analyses of data reliability); 
EPA OIG, “EPA Claims to Meet Drinking Water Goals Despite Persistent Data Quality Shortcomings,” 
March 5, 2004, at 4– 6.
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to 38 percent of health- based and 77 percent to 91 percent of monitoring and re-
porting violations were either not reported or inaccurately reported.80

Violations of health standards are of course deeply concerning, but moni-
toring violations can be just as serious. When a drinking water system doesn’t 
monitor or monitors incorrectly, it can very easily miss contamination that 
causes health problems. A GAO review confirmed that conclusion, finding that 
monitoring violations were a strong and statistically significant predictor of 
health- based violations.81 The real violation numbers revealed in repeated audits 
are therefore even more alarming than they appear; large numbers of additional 
violations with a direct impact on health are hiding in the extensive (and unre-
ported) monitoring noncompliance.82

The net effect of these giant holes in reporting by states is that EPA’s official 
record about drinking water system compliance dramatically undercounts 
violations. Somewhere between 25 percent and 50 percent of the health- based 
violations, and up to 90 percent of monitoring violations, are not counted in 
EPA’s reports.83 This dismal performance doesn’t even include the additional 
violations obscured by monitoring loopholes and incentives to avoid discovering 
problems. The actual number of systems violating drinking water standards isn’t 
known, but it is likely twice, or more, what is stated in EPA’s public reports.84

 80 Maura Allaire, Haowei Wu, and Upmanu Lal, “National Trends in Drinking Water Violations,” 
Proceedings of the National Academy of Sciences, Vol. 115, No. 9 (February 27, 2018): 2078, 2083 
(health- based), and 2079 (monitoring and reporting). The PNAS study focused on Total Coliform 
Rule (TCR) violations because it described those as “more accurately reported than other types of 
violations.” Allaire, “National Trends,” 2079. That is an understatement. In a thorough 2000 data 
quality review, EPA found that TCR violations were reported to EPA 68% of the time (i.e., 32% were 
not reported). Allaire, 19, citing EPA, “Data Reliability Analysis of the EPA Safe Drinking Water 
Information System, Federal Version (SDWIS/ Fed),” EPA 816- R- 00- 020, October 2000. For the other 
health- based standards underreporting was much worse: 85% of other Maximum Contaminant 
Level violations, and 93% of Surface Water Treatment Technique violations were not reported. EPA, 
“Data Reliability Analysis,” 6.
 81 GAO, “Unreliable State Data,” 16.
 82 GAO, “Unreliable State Data,” 17. GAO also examined the effect of this inaccurate state re-
porting on EPA’s enforcement prioritization system, which is designed to identify the most serious 
violators and ensure quick enforcement action to return violators to compliance. That prioritization 
system, called the EPA Drinking Water Enforcement Targeting Tool, looks at the state reported vi-
olation data for systems serving more than 10,000 people and gives each system a score based on 
the violations reported to EPA; if that score is above the cutoff level, it triggers an obligation for 
an enforcement response by the state or EPA. The GAO found that 73% of drinking water systems 
would have received a different score if EPA had known about the unreported violation data. GAO, 
“Unreliable State Data,” 23– 24.
 83 More recent data about state failure to report violations to EPA aren’t presented here because 
there aren’t any. EPA stopped doing data verification reports for the drinking water program in 
2010. See GAO, “Unreliable State Data,” 29. See also GAO, “Drinking Water; Additional Data and 
Statistical Analysis May Enhance EPA’s Oversight of the Lead and Copper Rule,” GAO- 17- 424, 
September 2017, at 37 (EPA reports that it has not conducted another data verification audit since 
they were discontinued in 2011).
 84 See EPA OIG, “EPA Claims,” 8: “EPA has reported to Congress and the public that it met an im-
portant annual performance goal when available evidence indicates it did not.”
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Stationary sources of air pollution
Most of EPA’s knowledge about violations at stationary sources of air pollu-
tion comes from states.85 States do most of the inspections, and states receive 
the reports from facilities about their performance. States are supposed to iden-
tify high priority violations (HPVs) and enter that information into a database 
maintained by EPA. EPA then uses this information to confer with states about 
how to address serious violations within the time frames set out in national guid-
ance.86 The national average state- reported rate of significant violations for major 
air sources has been about 3 percent in recent years.87 That seems like a fairly 
good performance record— certainly much better than the on average 20 percent 
to 25 percent significant violation rate self- reported by major Clean Water Act 
facilities over many years. But is it correct?

An OIG investigation into significant air violators in the late 1990s found 
that states failed to report the vast majority of serious violations to EPA. In 
Pennsylvania, where the investigation started, the state reported that only six of 
its about 2,000 major stationary sources were in significant violation— an incred-
ible rate of less than one- third of 1 percent. When the OIG looked at just 270 
state files— a small fraction of the total— it found another 64 facilities that should 
have been reported as having significant violations: a rate of 24 percent.88 The 
OIG then expanded its investigation to five additional states and found that the 
same failure to report was widespread. The actual rate of significant violation 
was about 25 percent for those states too.89 Other states not included in the OIG 
investigation showed similar worrying data. Ohio reported that over two years 
only four of its 1,700 major sources were significant violators. New York, with 
2,300 major sources, reported zero significant violations.90 All 10 EPA regions 
told the OIG that states were underreporting significant violators.91 One state 
candidly admitted to the OIG that it didn’t list significant violators because it did 

 85 Stationary sources are distinguished from mobile sources of air pollution, such as cars and 
trucks, which are also regulated under the Clean Air Act.
 86 In 2014, EPA changed the High Priority Violator policy, effective in fiscal year 2015. The guid-
ance about addressing serious violators is typically called “timely and appropriate” guidance because 
it sets standards for the speed and manner in which serious violations are addressed. See US EPA, 
“Revised Timely and Appropriate (T and A) Enforcement Response to High Priority Violations 
(HPVs) Policy,” August 25, 2014, https:// www.epa.gov/ enfo rcem ent/ revi sed- tim ely- and- appr opri 
ate- t- and- enfo rcem ent- respo nse- high- prior ity- vio lati ons- hpvs.
 87 See EPA Enforcement and Compliance History Online (ECHO), https:// echo.epa.gov/  (se-
lect topic: Analyze Trends: State Air Dashboard, select Classification: major, Box 4 (High Priority 
Violations, select % Facilities (Majors) with HPVs) (data 2015 through 2021).
 88 See “Validation of Air Enforcement Data Reported to EPA by Pennsylvania,” EPA OIG Region 3, 
February 14, 1997, at 11– 12.
 89 See “Consolidated Report on OECA’s Oversight of Regional and State Air Enforcement 
Programs,” EPA OIG, September 25, 1998, at 7– 10.
 90 EPA OIG, “Consolidated Report,” 7– 10.
 91 EPA OIG, “Consolidated Report,” 3, 8– 10.



Noncompliance with Environmental Rules 69

not want EPA involved in the resolution of a violation, saying that EPA’s involve-
ment “delayed the process.”92

Twenty years have passed since the EPA OIG documented that over 85 per-
cent of significant violations by major air sources went unreported,93 but the 
problem persists. For 2014, the last year before EPA changed the HPV definition, 
14 states reported zero high- priority violators94 and an additional four states re-
ported high priority violation rates for major sources of less than 1 percent.95 In 
2014, these 18 states together reported only six HPVs for their collective 2,484 
major air sources.96 That’s a serious violation rate for large air pollution emitters 
in those 18 states of just 0.24 percent.97 EPA’s data says that nationwide in 2014 
for the roughly 14,000 largest air pollution sources in the country, the state- 
reported high priority violator rate was an incredible 3 percent.98 It has stayed 
close to the 3 percent mark for every year since.99

To judge how suspiciously low this state- reported serious air violator informa-
tion is, compare it to what water dischargers reported for the same year. Major 
water pollution dischargers, unlike most major air emitters, report their actual 
pollution levels directly to both EPA and states, so there is data to evaluate claims 
of compliance. The self- reported rate of significant violation by the largest water 
pollution dischargers in 2014 was 22 percent.100 The comparison between air and 
water polluters buttresses the OIG’s prior conclusion and shows how improb-
able it is that major air pollution sources— under regulations that are much more 
complex than those that apply to water dischargers— had the low rates of serious 
violation that states report.

The underreporting found by the OIG was a result of states not notifying EPA 
of the significant violators that the states had identified. An additional problem 
is that often states themselves don’t know about serious violations. Of the state 
files reviewed by the OIG, 35 percent either failed to conduct the required tests 

 92 EPA OIG, “Consolidated Report,” 10– 11.
 93 See EPA OIG, “Consolidated Report,” 8 (the percentage unreported is the total number of unre-
ported violations the IG discovered as a percentage of all violations).
 94 The policy for tracking more serious violations— called High Priority Violations— was revised 
in 2014. HPVs are a subset of all violations and intended to focus attention on the most important 
problems.
 95 The 2014 data presented in this paragraph was obtained from EPA’s public ECHO data system 
in November 2019. That data is no longer available on the public website, but an excel spreadsheet 
presenting that data by state is on file with the author (“2014 EPA HPV data”).
 96 2014 EPA HPV data.
 97 Twelve additional states reported HPV rates below 2%; the 30 states with claimed HPV rates 
between 0% and 2% reported just 51 majors as HPVs, a collective HPV rate of just 0.9%. 2014 EPA 
HPV data.
 98 2014 EPA HPV data.
 99 EPA, ECHO (select topic: Analyze Trends: State Air Dashboard, select Classification: major, 
Box 4 (High Priority Violations, select % Facilities (Majors) with HPVs) (data 2015 through 2021).
 100 See the sources cited supra in notes 14 and 15, and the explanation for the difference between 
historic data and what is displayed on EPA’s public ECHO data site today.
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or failed to document the inspection sufficiently for the OIG to determine if the 
proper inspection was conducted.101 So not only were states failing to tell EPA 
about detected violations, but some were also failing to conduct inspections of 
sufficient rigor to find out which facilities were violating. Adding to this problem 
is the fact that some kinds of serious violations cannot be discovered through the 
kinds of inspections that states normally do, even if they are properly done.102

Not only are states underreporting what they know are serious air violators, 
facilities are not accurately reporting their emissions to states, so facilities are not 
flagged as violators in the first place. Part of the reason is companies’ use of “emis-
sion factors” to estimate their air pollution releases. Emission factors are long- term, 
industry- wide averages of air pollution from a source or process.103 They were never 
intended to predict actual emissions at an individual location.104 By definition, 
even if the emission factors were perfect, as many as half of the facilities would emit 
more.105 And they are far from perfect. EPA itself identifies 62 percent of its emis-
sion factors as “below average” or “poor.”106

Not surprisingly, field investigations frequently uncover actual emissions that 
are substantially higher than emission estimates. Time and again, monitoring 
data have revealed that estimated pollution levels significantly underreport ac-
tual pollution amounts, sometimes by an order of magnitude or more.107 At 

 101 EPA OIG, “Consolidated Report,” 14 (faulty inspections as a percentage of total inspection files 
reviewed).
 102 GAO, “EPA Should Improve Oversight of Emissions Reporting by Large Facilities,” GAO- 01- 
46, April 2001, at 10.
 103 EPA, “AP- 42, Fifth Edition Compilation of Air Pollutant Emissions Factors, Volume 
1: Stationary Point and Area Sources,” January 1995, Introduction, 1, https:// www.epa.gov/ air- emissi 
ons- fact ors- and- qua ntifi cat ion/ ap- 42- comp ilat ion- air- emissi ons- fact ors#5thed: “In most cases, 
these factors are simply averages of all available data of acceptable quality and are generally assumed 
to be representative of long- term averages for all facilities in the source category (i.e., a population av-
erage)” (emphasis added). See also “Basic Information of Air Emissions Factors and Quantification,” 
EPA, https:// www.epa.gov/ air- emissi ons- fact ors- and- qua ntifi cat ion/ basic- info rmat ion- air- emissi 
ons- fact ors- and- qua ntifi cat ion.
 104 See Rachel Leven, “Most of EPA’s Pollution Estimates Are Unreliable. So Why Is Everyone Still 
Using Them?,” Center for Public Integrity, January 29, 2018, https:// publ icin tegr ity.org/ envi ronm ent/ 
most- of- the- epas- pollut ion- estima tes- are- unr elia ble- so- why- is- every one- still- using- them/ . See 
also EPA, “Compilation of Air Pollutant Emissions Factors,” Introduction, 2: “Use of these factors 
as source specific permit limits and/ or as emission regulation compliance determinations is not 
recommended by EPA.”
 105 EPA, “Compilation of Air Pollutant Emissions Factors,” Introduction, 2: “Because emission 
factors essentially represent an average of a range of emission rates, approximately half of the subject 
sources will have emission rates greater than the emission factor.”
 106 See Leven, “Pollution Estimates are Unreliable”; Associated Press, “Emissions Often 
Underestimated, EPA Standards Old,” Cleveland.com, April 22, 2010, https:// www.clevel and.com/ 
busin ess/ index.ssf/ 2010/ 04/ emi ssio ns_ o ften _ und eres tima ted.html. See also EPA OIG, “EPA Can 
Improve Emissions Factor Development and Management,” March 22, 2006, at 8.
 107 See, e.g., Daniel W. Hoyt and Loren H. Raun, “Measured and Estimated Benzene and Volatile 
Organic Carbon (VOC) Emissions at a Major U.S. Refinery/ Chemical Plant: Comparison and 
Prioritization,” Journal of Air and Waste Management, Vol. 65 (July 25, 2015): 1020, https:// doi.org/ 
10.1080/ 10962 247.2015.1058 304; GAO, “EPA Should,” 12. See also Leven, “Pollution Estimates Are 
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refineries, for example, actual emissions have been discovered to be four times, 
25 times, 132 times, and even 448 times the estimated amount.108 EPA recently 
issued an enforcement alert warning companies that AP- 42 emission factors are 
not accurate predictors of emissions from individual facilities and that use of 
those factors for emissions reporting can result in unlawful underestimation of 
emissions.109

Underreporting emissions by estimating is a big issue; EPA projected in 2001 that 
about 80 percent of facilities used emission factors for their emissions reporting.110 
The title of one 2018 investigative report says it all: “Most of the EPA’s Pollution 
Estimates are Unreliable, so Why is Everyone Still Using Them?”111

Some kinds of direct monitoring aren’t necessarily much more reliable. A re-
cent EPA OIG report found errors in over half of the stack test reports it reviewed 
in one state.112 In addition, over 80 percent of the stack test reports lacked key 

Unreliable”; Ann E. Carlson, “The Clean Air Act’s Blind Spot: Microclimates and Hotspot Pollution,” 
University of California, Los Angeles Law Review, Vol. 65 (2018): 1036, 1041, 1059.

 108 See GAO, “EPA Should,” 12 (fugitive emission leaks were four times estimates); David Hindin 
(EPA Office of Compliance), “The Future of Environmental Monitoring: Making the Invisible 
Visible,” Presentation at National Environmental Monitoring Conference, August 2014, at 14 (flare 
emissions at Marathon were 25 times estimate), https:// nemc.us/ docs/ 2014/ Presen tati ons/ Wed- Plen 
ary- 26.1- Hin din.pdf; Loren H. Raun and Dan W. Hoyt, “Measurement and Analysis of Benzene 
and VOC Emissions in the Houston Ship Channel Area and Selected Surrounding Major Stationary 
Sources Using DIAL (Differential Absorption Light Detection and Ranging) Technology To Support 
Ambient HAP Concentrations Reductions in the Community (DIAL Project),” City of Houston, 
Bureau of Pollution Control & Prevention, 2011, at 1, 92, http:// www.gre enho usto ntx.gov/ repo rts/ 
dial2 0110 720.pdf (true emissions underestimated by a factor of as much as 93 for benzene and 132 
for VOCs); Hoyt, “Measured and Estimated Benzene” (floating tank emissions 448 times estimate). 
Note that EPA has updated some refinery emissions estimates. See Emissions Estimation Protocol 
for Petroleum Refineries, EPA, April 2015, https:// www3.epa.gov/ ttn/ chief/ efpac/ proto col/ Proto 
col%20Rep ort%202 015.pdf.
 109 EPA, “EPA Reminder About Inappropriate Use of AP- 42 Emission Factors,” Enforcement 
Alert, November 2020, https:// www.epa.gov/ com plia nce/ epa- remin der- about- inappr opri ate- use- 
ap- 42- emiss ion- fact ors.
 110 GAO, “EPA Should,” 14 (citing EPA as saying that in 2001 only 4% of reporting facilities used 
direct measurement, and about 80% used emission factors). See also EPA OIG, “EPA Can Improve,” 
4, 8, and 10 (three industries undercontrolled as a result of emission estimates’ understating actual 
emissions); Environmental Integrity Project, “Toxic Shell Game,” March 26, 2018 (reasons why emis-
sion factors understate actual emissions), 6, https:// www.env iron ment alin tegr ity.org/ wp- cont ent/ 
uplo ads/ 2017/ 02/ Toxic- Shell- Game.pdf.
 111 Leven, “Pollution Estimates are Unreliable.” See also David Hasemyer, “EPA Agrees Its 
Emission Estimates from Flaring May Be Flawed,” Inside Climate News, October 13, 2016, https:// 
inside clim aten ews.org/ news/ 12102 016/ epa- natu ral- gas- oil- drill ing- flar ing- emissi ons- estima tes- fla 
wed- frack ing. See also Lisa Song, “They Knew Industrial Pollution Was Ruining the Neighborhood’s 
Air. If Only Regulators Had Listened,” ProPublica, November 29, 2021, https:// www.pro publ ica.org/ 
arti cle/ they- knew- ind ustr ial- pollut ion- was- ruin ing- the- neighb orho ods- air- if- only- reg ulat ors- 
had- liste ned.
 112 EPA OIG, “More Effective EPA Oversight Is Needed for Particulate Matter Emissions 
Compliance Testing,” Report No. 19- P- 0251, July 2019, at 11. Stack tests are measurements of air 
pollution done at the stack— the chimneys or smokestacks located at industrial facilities. The tests are 
done by companies selected and paid by the polluting facility and can take days to complete.
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data necessary to evaluate the reliability of the results.113 EPA admits that the 
problems the OIG found were not limited to one state or region.114 Because stack 
tests can be as infrequent as once every five years, a mistake means that unlawful 
pollution can go unnoticed for years.115

When you put all this data together, it is obvious that the official national re-
port substantially understates the extent of serious air violations. The last thor-
ough look concluded that states were informing EPA about less than 15 percent 
of the significant violations— and that’s just for violations the states knew about. 
Incorrect emissions reporting accounts for untold additional violations. State re-
porting practices have not appreciably changed. Nor have the political dynamics, 
which discourage states from revealing violators to EPA. It would be nice if the 
program with the biggest public health impacts, and also the most complex reg-
ulatory requirements, had by far the best compliance record. Unfortunately, the 
evidence shows that isn’t credible.

The Challenges of Federalism

In the preceding examples of unreliable data— drinking water and large sta-
tionary air sources— there is a common theme: states not informing EPA about 
violations. For all the reasons discussed previously, states frequently don’t know 
when there is a violation. But repeated audits show that states are often not 
informing EPA of known violations, despite the obligation to do so. Why? A cen-
tral factor is that states don’t want the scrutiny— from EPA or the public— that 
comes with raising their hands. If EPA knows about serious violators, it might in-
sist that the matter be addressed more quickly or more aggressively. If the public 
knows how extensive the violations really are, they are likely to be upset and put 
even more pressure on the overburdened and underresourced states. There are 
many other factors too, like antiquated information technology (IT) systems and 
too- confusing rules. Fortunately, Next Gen offers the opportunity to bypass this 
historic gulf, which I will explain in  chapter 10.

 113 EPA OIG, “More Effective EPA Oversight,” 15. Twenty- five of thirty stack test reports reviewed 
were missing at least one element of calibration information; EPA’s training says that without calibra-
tion, stack test results are meaningless. EPA OIG, “More Effective EPA Oversight,” 15.
 114 EPA OIG, “More Effective EPA Oversight,” 12.
 115 EPA OIG, “More Effective EPA Oversight,” 11. Continuous emission monitoring systems 
(CEMS), on the other hand, have a quite good record for reliability. See EPA OIG, “EPA Effectively 
Screens Air Emissions Data from Continuous Monitoring Systems but Could Enhance Verification 
of System Performance,” EPA Report No. 19- P- 0207, June 2019.
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How the Data Add Up

The evidence presented here shows that violations are common. When we 
narrow the focus to just the most serious violations, we find noncompliance rates 
of 25 percent or more. That’s true even in programs that have had persistent and 
focused attention for decades. Rates of serious violation that are much higher— 
up to 70 percent or more— occur far too frequently.

EPA has promulgated regulations intended to improve our air and water and 
to reduce our risk from hazardous pollutants. But all these serious violations 
reveal the large gap between the goals of those rules and the situation on the 
ground.

As I mentioned in the introduction to this book, observing that many compa-
nies do not comply is not a moral statement. Trying to make it one distracts from 
the central point. There certainly are companies that are reckless or criminal, 
and our rules need to make that irresponsible conduct harder to do and easier to 
detect. But many companies don’t decide to violate, they just don’t make compli-
ance a priority and so fall short. The people who bear the brunt of the violations 
don’t care about the reasons. They just want it to stop.

That’s the goal of Next Gen too. The point isn’t to pass judgment. It’s to make 
the rules work. Once we accept that violations happen all the time under the tra-
ditional model, we can put our effort into designing rules to make that far less 
likely.

Next Gen is a paradigm shift. It presents a way to dramatically improve com-
pliance, and thereby reduce risks to health, but it requires letting go of the fiction 
that most companies comply. Policy makers’ guesstimate that only about 5 per-
cent to 10 percent of facilities violate is wrong. Serious violations are widespread 
and happen in companies of all sizes and all sectors and all programs.

Dislodging the belief that most companies comply is not easy. It has been the 
accepted wisdom for so long that people who have that view are not aware that 
the evidence doesn’t support it. Summary statements of the facts meet skepti-
cism. That’s why extensive recitation of the evidence is presented in this chapter.

Enforcement will continue to play an essential role in boosting compliance. 
Many of our nation’s most important environmental advances have depended 
on enforcement, and that will continue to be the case. Some of the alarming non-
compliance problems discussed in this book have been the focus of consistent 
enforcement effort that has helped to turn the tide, however expensive and time 
consuming— and avoidable— that may have been.

But even the most committed and smart enforcers cannot achieve the im-
possible. A handful of enforcers at EPA and the states can’t force compliance on 
millions of regulated entities. We will always need civil and criminal enforce-
ment. Enforcement will always be central to the environmental protection 
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mission. But the most important thing we can do to get better compliance is write 
rules with compliance built in. Give the enforcers a fighting chance by improving 
compliance out of the gate. Here’s what we would all like: rules for which compli-
ance is pretty good even if enforcement never comes knocking.

Environmental laws in the United States have brought us a long way. The tra-
ditional paradigm was the basis for significant progress, but that paradigm is 
getting in the way now. The beliefs that most companies comply, and that en-
forcement can take care of the rest, cannot be squared with the facts. Continuing 
to believe that will make it impossible to deliver on the promises that Congress 
made 50 years ago and the urgent problems we face today. When we look the 
facts in the eye and acknowledge that we need a change, it opens the door to 
solutions that will work. That’s what the rest of this book is about.
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3
Rules about Rules

Agencies don’t write regulations when the fancy strikes them. They do so under 
directions from Congress, and subject to a host of executive orders, government- 
wide guidance, and agency requirements. Regulations are also subject to review 
in court. In this book I argue that our approach to environmental regulations 
needs to change. Understanding that argument, and how it would work in prac-
tice, requires some familiarity with agency regulatory authority— the rules about 
rules. This chapter provides that very quick overview.

Every subject touched on here in a few paragraphs is complicated and 
nuanced. Scores of books, probably thousands of articles, and countless aca-
demic, legal, policy, and advocacy conferences— not to mention briefs filed in 
court— have explored these topics, which are subject to fierce debate and polit-
ical maneuvering. Scholars and practitioners would be horrified by the simplistic 
rendition offered here. But my purpose is not to present the complexities of these 
topics. It is to show how many hoops— both visible to the public and not— EPA 
has to jump through to promulgate a regulation. It describes the playing field for 
EPA’s rules to provide necessary context for the changes I propose in the rest of 
the book.

Agency Authority to Regulate Comes from Congress

Agencies’ authority to write regulations depends entirely on what Congress gives 
them.1 That authority is contained in laws passed by Congress that delegate au-
thority to the agency. For EPA, those are laws about clean air and water, haz-
ardous waste, clean drinking water, safe chemicals, and a host of other subjects. 
Such so- called “enabling legislation” contains both the direction to regulate 
and the boundaries on the agency’s authority. If a regulation strays from that 
Congressional directive, a court can invalidate some or all of the rule.2 That’s why 

 1 Environmental Law Institute, “Environment 2021: What Comes Next?,” Environmental Law 
Institute (July 2020): 4, https:// www.eli.org/ resea rch- rep ort/ envi ronm ent- 2021- what- comes- next. 
This ELI report contains a summary of the rules about rules covered in this chapter.
 2 ELI, “What Comes Next,” 6; 5 U.S.C. § 706(2).
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you sometimes see Supreme Court cases about EPA regulations that spill a lot 
of ink about the meaning of a few words in the statute under which the rules 
were written. EPA can only promulgate regulations within the confines of the au-
thority conferred by Congress.

Sometimes Congress relies on EPA’s expertise to design the best approach to 
achieve the goals Congress has set. Other laws provide quite specific instructions 
about the content of agency rules. There is room for Next Gen ideas in regulations 
under every statute, but some laws allow a wider band of potential options than 
others. The key takeaway is every regulation can include Next Gen provisions, 
but, as with every aspect of regulations, they have to fit within the limits set by 
Congress.

The Administrative Procedure Act Sets 
the Process Boundaries

Through enabling laws Congress tells agencies what to do. Another statute— 
the Administrative Procedure Act (APA)— tells agencies how to do it. The 
APA sets out the broad contours of the process agencies must follow in 
writing regulations.3 The part of the APA that is relevant for the rules that 
are the subject of this book is Section 553.4 It’s only 357 words, but it packs 
a big punch. It says that notice of proposed rules has to be published in the 
Federal Register, and that people must be allowed to submit their views on 
proposed rules. Hence the common term “notice and comment rulemaking.” 
Section 553 requires that the notice state the terms or substance of the pro-
posed rule and include in the final rule a concise statement of the rule’s basis 
and purpose.

Regulations covered by APA Section 553 are considered “informal” 
rulemaking, although anyone who has been involved with such rules may marvel 
at the word informal being applied to this process. Over the years, a body of law 
and practice has grown up around Congress’s regulatory process mandates. 
Some of that law is about what constitutes reasonable notice and meaningful 
opportunity to comment. So that people have a fair chance to know what they 
are commenting on, agencies have to provide notice of data or studies on which 

 3 5 U.S.C. § 551 et seq.; ELI, “What Comes Next,” 4; Jack M. Beerman, Insde Administrative Law 
(Wolters Kluwer, 2011)199– 209.
 4 5 U.S.C. § 553. The APA rulemaking requirements are described as accommodating three 
influences in agency rulemaking: openness and democracy, agency expertise, and political involve-
ment in agency decision- making. Beerman, Inside Administrative Law, 201.
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the agency relies, and the final rule has to be reasonably related to what was 
proposed.5

The APA also calls for a “concise general statement” of the rule’s basis and 
purpose. The final regulation and its explanatory preamble can run hun-
dreds of pages in the Federal Register, and there are often accompanying 
documents that are hundreds of pages more. That length is in response to 
court decisions requiring that the agency explain the basis for its decisions 
and respond to substantial comments. Many EPA rules generate significant 
interest; some proposed rules draw hundreds of thousands, and some even 
millions, of public comments.6 So EPA often goes into quite a lot of depth in 
explaining how it made decisions and what changed or didn’t in response to 
comments.

It does little good to promulgate a regulation that is overturned be-
cause the agency failed to follow the law. That’s why EPA— at least in most 
administrations— is scrupulous in making sure that it adheres to both the en-
abling statute and the APA. If Congress didn’t authorize it, or it can’t be done 
under the process rules, then the answer is no.7

Notice and comment is an obligation, but it is also a benefit for rule writers. 
Hearing from the affected industry, other knowledgeable experts, advocacy 
groups, and the affected communities can help refine ideas and uncover valu-
able information. It’s not window dressing; comments inform and improve 
regulations.

The lesson of the APA for Next Gen is that major structural ideas for a reg-
ulation have to be included early, so that there is meaningful notice and an 
opportunity to comment. That’s best practice totally apart from the APA, for 
reasons explained in the next chapter. Good policy— rules designed for strong 
implementation— thus aligns perfectly with the legal obligations of the APA. By 
the same token, if Next Gen isn’t built into a rule during the early design, the APA 
will be an additional barrier to adding it later.

 5 Beerman, Inside Administrative Law, 202– 09. Some changes to the proposal are expected of 
course. That’s the purpose of taking public comment. If the final rule is a “logical outgrowth” of the 
proposal, that’s fine under the APA. Beerman, Inside Administrative Law, 204– 07.
 6 See, e.g., the Mercury and Air Toxics Standards (more than 900,000 public comments), “EPA 
Fact Sheet, Mercury and Air Toxics Standards,” https:// www.epa.gov/ sites/ defa ult/ files/ 2015- 11/ 
docume nts/ 201112 21ma tsad just ment sfs.pdf; Clean Power plan (4.3 million public comments), 
“Fact Sheet: Clean Power Plan by the Numbers,” https:// arch ive.epa.gov/ epa/ cle anpo werp lan/ fact- 
sheet- clean- power- plan- numb ers.html.
 7 Lack of interest in following the rules about rules is one reason that the Trump EPA’s regulations 
have had such a sorry record in the courts. Cary Coglianese and Daniel E. Walters, “Litigating EPA 
Rules: A Fifty- Year Retrospective of Environmental Rulemaking in the Courts,” Case Western Reserve 
Law Review, Vol. 70, No. 4 (2020): 1033.
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Presidential Executive Orders and Directives 
from the Office of Management and Budget Control 

Regulatory Development

It isn’t just Congress that tells the agencies what to do. The president does too. 
Executive orders (EOs) are the principal vehicle for binding instructions from 
the president about regulations. The Office of Management and Budget (OMB) is 
the president’s enforcer for these presidential mandates.

Executive Order 12866, issued by President Clinton, lays out the principal 
obligations for agencies in developing regulations.8 That order builds on the 
centralized review of agency regulations that was started by President Reagan.9 
Presidents have tinkered with the system, but the basic frame remains the 
same: all significant regulations, including an analysis of the potential costs and 
benefits, must go to OMB for review before they can be published. The specific 
office within OMB that conducts these reviews is the Office of Information and 
Regulatory Affairs (OIRA). OIRA is the gatekeeper. As anyone who has encoun-
tered a gatekeeper knows, that’s a powerful position. If OIRA wants changes to 
the rule, it is usually in a position to press the point, because without OIRA sign- 
off, the rule isn’t going anywhere.

OIRA’s written guidance about benefit- cost analysis goes by the catchy name 
Circular A- 4.10 The basic idea of this requirement is to promote the seemingly 
noncontroversial idea that regulations should only be promulgated when the 
benefits justify the costs. Hard to argue with that. But what counts as costs and 
benefits and how should they be weighed? There’s the rub.

As will become more evident in the next chapter, one of the key challenges 
of such benefit- cost calculation (or cost- benefit, same thing) is its heavy focus 
on quantification. At the heart of this analysis, as the name implies, is the com-
parison between costs and benefits. After all, the overall goal is regulations 
where benefits are higher than costs. To allow comparison, benefit- cost anal-
ysis requires first that costs and benefits be identified and quantified. Then those 

 8 Executive Order 12866 of September 30, 1993, “Regulatory Planning and Review,” Federal 
Register, Vol. 58, No. 190 (October 4, 1993), https:// www.regi nfo.gov/ pub lic/ jsp/ Utilit ies/ EO_ 12 866.
pdf, as amended Executive Order 13563 of January 18, 2011, “Improving Regulation and Regulatory 
Review,” Federal Register, Vol. 76, No. 14 (January 21, 2011): 3821, https:// www.regi nfo.gov/ pub lic/ 
jsp/ Utilit ies/ EO_ 13 563.pdf. Daniel A. Farber, Lisa Heinzerling, and Peter M. Shane, “Reforming 
Regulatory Reform: A Progressive Framework for Agency Rulemaking in the Public Interest,” 
Advance: The Journal of the ACS Issue Briefs, Vol. 12 (2018): 11; Beerman, Administrative Law, 
162– 63.
 9 Farber, “Reforming Regulatory Reform,” 11; Lisa Heinzerling, “Inside EPA: A Former Insider’s 
Reflections on the Relationship between the Obama EPA and the Obama White House,” Pace 
Environmental Law Review, Vol. 31, No. 1 (Winter 2014): 325– 69.
 10 Office of Management and Budget, “Circular A- 4,” September 17, 2003, https:// www.regi nfo.
gov/ pub lic/ jsp/ Utilit ies/ a- 4.pdf.
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costs and benefits have to be converted to a common metric— dollars— so they 
can be compared. Often the costs are relatively easy to quantify in dollars. For 
EPA rules, costs are just what they sound like, usually what industry would have 
to spend to implement the actions proposed in the rule. There is a lot to disagree 
about, and understanding the full range of costs isn’t simple, but usually EPA 
can figure out what information it needs and how to get it.11 Most costs naturally 
come in dollars, so there isn’t a huge amount of translation necessary. Benefits are 
another story. The effect of reduced pollution on human health or the benefits of 
cleaner water for natural ecosystems can be much harder to figure out, and it can 
be exceedingly difficult to translate identified benefits into dollars.

Proponents of benefit- cost analysis argue that reasoned presentation of the 
costs and benefits of any proposed course of action leads to much better, and 
better informed, rules. Detractors suggest that the mismatch between the ease 
of identifying costs and the challenges of quantifying benefits create an anti- 
regulatory bias.12 This persistent debate is part of the reason for the executive 
memorandum issued by President Biden, directing OMB to revisit Circular A- 4 
and take a fresh look at OMB’s standards for regulatory action.13

EPA Has Its Own Guidance on Writing Rules

EPA has agency- specific guidance for its own staff to implement the many 
requirements of federal law and executive directives as the agency develops 
regulations. The agency’s internal practice is defined in two guidance 
documents: one describing the internal process steps required to move from 
congressional instruction to final regulation and the other directing how benefit- 
cost analysis should be done. Both adopt the prevailing— and wrong— articles 
of faith that compliance with rules is generally good and it is up to enforcement 
to ensure that it is. As such, these EPA policies reinforce the barriers to Next 

 11 One of the main places to get information about costs is the regulated industry itself. That 
introduces some bias, because companies have reasons to object to new rules and to claim they 
will cost too much. That, among other reasons, is why costs in rules are often overstated. Nathaniel 
O. Keohane, “The Technocratic and Democratic Functions of the CAIR Regulatory Analysis,” in 
Winston Harrington, Lisa Heinzerling, and Richard D. Morgenstern eds., Reforming Regulatory 
Impact Analysis (Resources for the Future, April 2009), 37; Elizabeth Kopits et al., “Retrospective 
Cost Analyses of EPA Regulations: A Case Study Approach,” Journal of Benefit Cost Analysis, Vol. 5, 
No. 2 (2014): 176– 80.
 12 Harrington, Reforming Regulatory Impact Analysis, 8; Farber, “Reforming Regulatory Reform,” 
12; Heinzerling, “Inside EPA,” 329; David M. Driesen, “Is Cost- Benefit Analysis Neutral?,” University 
of Colorado Law Review, Vol. 77, No. 2 (2006): 335– 404.
 13 Presidential Memorandum, “Modernizing Regulatory Review” (January 20, 2021), https:// 
www.whi teho use.gov/ briefi ng- room/ presi dent ial- acti ons/ 2021/ 01/ 20/ mode rniz ing- reg ulat ory- rev 
iew/ ; Richard L. Revesz, “A New Era for Regulatory Review,” The Regulatory Review, February 16, 
2021, https:// www.there grev iew.org/ 2021/ 02/ 16/ rev esz- new- era- reg ulat ory- rev iew/ .
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Gen. Why that happens, and how to fix it, is the topic of the next chapter. In the 
following I describe them very briefly just to round out the picture of the rules 
about rules.

EPA’s Action Development Process

It won’t surprise you to learn that EPA doesn’t make up the process steps anew 
every time it writes a regulation. EPA wants to be consistent, provide opportu-
nities for management direction at key points, and ensure that the process is 
efficient, predictable, and compliant with all the applicable requirements. The 
system for achieving that is called the Action Development Process, or ADP.14

EPA regulations vary widely in scope, complexity, and cost. Rules that get 
the most scrutiny are rules that are very complicated, have significant costs or 
benefits, affect more than one agency program, or attract a lot of public interest. 
Routine and noncontroversial regulations get less. For higher profile rules (la-
beled Tier 1 and Tier 2 under the ADP) EPA forms an intra- agency workgroup, 
consisting of the lead program office and representatives from the other in-
terested offices, which is charged to move through the four major steps in the 
process: early guidance (preliminary take on options to consider and data to 
be collected), analytic blueprint (workgroup plan for conducting the analysis), 
options selection (choice of preferred option), and final agency review (last 
chance look at the written final action).

All four steps are taken to issue a proposed rule. After public comment is re-
ceived on the proposal, EPA reviews the comments and starts the same four steps 
over again to work toward a final rule.

The essential point from a Next Gen perspective is that the possibilities for 
significant changes go down as the process moves forward. Considerable time, 
effort, and money are put into each step, and the options under consideration 
narrow as the rule moves toward final agency review. It is never well received, or 
effective, to raise a new issue or problem toward the later stages of the process. 
Therefore, any foundational issues— like Next Gen structural design changes 
necessary to ensure effective implementation— need to be flagged at the initial 
stages. As is true for the APA, this structure means that the earliest choices in rule 
design matter most.

 14 EPA, “EPA’s Action Development Process: Guidance for EPA Staff on Developing Quality 
Actions,” EPA Office of Policy (Revised: March 2011), https:// yosem ite.epa.gov/ sab/ sab prod uct.nsf/ 
5088B 3878 A900 53E8 5257 88E0 05EC 8D8/ $File/ adp03- 00- 11.pdf. At EPA, the ADP applies to more 
than just regulations, which is why it’s called the action, not the regulation, development process.
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EPA’s Economic Analysis Guidelines

Every agency is charged with taking OMB’s Circular A- 4— the guidance on doing 
benefit- cost analysis— and applying it to their own agency’s work. At EPA, that’s 
done through the Guidelines for Preparing Economic Analyses (“Guidelines).15 
The Guidelines contain lots of detail about how to figure out the costs and 
benefits of a rule. The current version of the Guidelines is 302 pages long, with 
lots of charts, math, and discussion of equilibrium models. Almost no one who 
isn’t an economist reads the Guidelines. Including inside of EPA. So the fine print 
of those guidelines isn’t top of mind even for rule writers.

Nevertheless, this internal EPA instruction on benefit- cost analysis illustrates 
why Next Gen has been a steep uphill climb: the Guidelines enshrine in written 
agency policy the incorrect beliefs that compliance may be assumed, and it is up 
to enforcement to make sure it is good. Benefit- cost analysis is central to the reg-
ulatory narrative as a result of the EOs and the OMB Guidance described earlier. 
And as currently practiced it is also a significant barrier to Next Gen. That doesn’t 
have to be true: a robust benefit- cost analysis could be consistent with strong im-
plementation design. But as applied today, it isn’t. Because the Guidelines inject 
the false compliance assumptions into the benefit- cost math, they stack the deck 
against better- designed rules, as the next chapter discusses in more depth.

Who Gets to Say? Judicial Review of Agency Regulations

The rules about rules, from legislation through presidential directives to internal 
agency guidance, provide the structure within which rule writers operate. As 
should be very apparent by now, it is far from the wide- open field that some anti- 
regulatory advocates claim. An additional constraint comes from judicial review.

A final agency rule can be contested in federal court under the APA on the 
grounds that it is “arbitrary and capricious, an abuse of discretion or otherwise 
not in accordance with the law.”16 There are many caveats and details that are 
important, but what’s relevant here is that every rule is potentially the subject of 
litigation. The regulated entities might sue saying the rule is too stringent, envi-
ronmental advocates and community groups might sue claiming it isn’t stringent 

 15 EPA, “Guidelines for Preparing Economic Analyses,” EPA National Center for Environmental 
Economics, December 17, 2010 (updated May 2014), https:// www.epa.gov/ enviro nmen tal- econom 
ics/ gui deli nes- prepar ing- econo mic- analy ses. Proposed revisions to the 2010 Guidelines were 
published in 2020, but no changes have been adopted yet.
 16 5 U.S.C. § 706(2)(A); ELI, What Comes Next, 6; Beerman, Administrative Law, 109– 12.
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enough. Often both do, with states also suing for good measure. Lawsuits about 
regulations have become a permanent feature of EPA rule- writing.17

The fact that a regulation can, and if it is a significant rule probably will, be 
challenged in court has a powerful impact on rule writers. It urges them to be 
conservative in assumptions and regulatory choices to reduce the chances that a 
regulation fails judicial review. It can take years to develop, propose, take com-
ment on, then finalize a rule. No agency wants to follow that with years of litiga-
tion, only to be told by a court to go back to the drawing board. Therefore, rule 
writers are usually interested in making rules as defensible as possible.18

Next Gen can align with a defensively oriented posture about rules. After all, its 
main purpose is making sure rules achieve the purpose that Congress directed. 
However, sometimes reaching for a better implementation result requires an in-
novative regulatory strategy. That’s not a problem unless the agency allows it to 
be. EPA just has to carefully document the basis for its decisions, something it 
has a great deal of practice doing.

Don’t Believe Everything You Read

The very brief description of the context for regulations in this chapter is mainly 
about what’s written down. What the laws, executive orders and guidance say. 
But that’s not the whole story. For laws passed by Congress, judicial interpreta-
tion can vary by court and also over time. And for the directives that are entirely 
internal, as the saying goes, your mileage may vary.

For example, the executive orders on regulatory review state that only cer-
tain economically significant rules are subject to the benefit- cost obligation and 
OIRA review. In fact, OIRA does what it likes. These facts of life are revealed 
in Lisa Heinzerling’s eye- opening, behind- the- scenes analysis of EPA’s interac-
tion with OIRA.19 There is little brake on OIRA’s insistence on reviewing addi-
tional rules, demanding changes, or interposing lengthy delays, because without 

 17 Coglianese, “Litigating EPA Rules,” 1025. While lawsuits challenging major EPA rules are 
common— over 50% of the most significant EPA rules were contested in court— the common per-
ception of nearly universal challenge to EPA rules is overblown. Coglianese, 1012, 1015, 1021. 
However, EPA rules are a more frequent entry in the judicial docket than are challenges for other 
federal agencies. Coglianese, 1018.
 18 A 50- year retrospective on judicial challenges to EPA rules finds that EPA has a strong record of 
withstanding judicial scrutiny through professional analysis and internal management processes but 
noting that the Trump EPA was a notable departure from that otherwise successful judicial record. 
Coglianese, 1010, 1030.
 19 Heinzerling, “Inside EPA.” For example, Prof. Heinzerling notes that some 80% of the Obama 
EPA rules reviewed by OIRA as of 2013 were not economically significant. Heinzerling, 347.
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OIRA’s sign- off, that rule will never see the light of day.20 EPA is the agency most 
at the mercy of these attitudes: it receives more sustained attention from OIRA 
than does any other federal agency.21 OIRA’s pre- promulgation role in rule over-
sight insulates it from judicial review.22

EPA’s practice in developing regulations also varies from the official version. 
The written ADP process guidance may say that affected offices participate in 
both early rule design choices and briefings where key decisions are made. But in 
practice, who’s going to make them? If rule writers don’t want to hear from other 
offices, or really don’t understand why compliance has anything to do with rule 
design, it is easy to skip that consultation. And they do. There is no recourse for 
these informal and common adjustments to the written directives.

Next Gen is about the messy, complicated, and expectation- busting facts of 
real life. Those realities apply to the internal governmental process for rules too. 
So while it is important to know what the formal guardrails are, which I very 
briefly outlined in this chapter, it is just as vital to understand how things really 
work. What matters isn’t tinkering with the written- down standards, it’s deliv-
ering the public health benefits in the actual world. That’s why the next chapter 
takes a deep dive into the seemingly arcane but actually all- important world of 
rule- writing guidance, and what has to change to get those to push for, rather 
than against, more effective regulations.

 20 Heinzerling, “Inside EPA,” 359 (“OIRA’s actual practice in reviewing agency rules departs con-
siderably from the structure created by the executive order governing OIRA’s process of regulatory 
review”). Farber, “Reforming Regulatory Reform,” 12– 13.
 21 Heinzerling, 348.
 22 Beerman, Administrative Law, 163.
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4
Getting in Our Own Way

How EPA Guidance Reinforces Faulty   
Compliance Assumptions

The mistaken beliefs that compliance is generally good, and it is up to enforce-
ment to ensure a strong compliance outcome aren’t just the common wisdom.1 
They are reflected in formal EPA policies and practice for writing rules. That 
turns difficult- to- change assumptions into nearly insurmountable obstacles. The 
overwhelming data and the compelling arguments of Next Gen won’t carry the 
day as long as EPA guidance provides cover for rule writers already inclined to 
ignore compliance. The solution lies not just in removing the barriers these pol-
icies erect— although that’s essential— but revamping the guidance to put imple-
mentation center stage.

The two EPA guidance documents that turn compliance folklore into 
policy are the directive outlining process steps for writing regulations, and the 
instructions for doing benefit- cost analysis. The playbook for writing rules is 
known as the “EPA Action Development Process Guidance” (2011 ADP).2 The 
official name of the guidance for benefit- cost analysis is “EPA Guidelines for 
Preparing Economic Analyses” (2010 Guidelines).3 Plenty of people who work at 
EPA have never read either of these. They are almost never mentioned outside of 
EPA. But they loom large for anyone trying to shift the agency toward rules that 
will work in the real world.

This chapter starts by explaining the compliance impacts of the not- helpful 
ADP process guidance, which is worse in practice than the written directive 

 1 Academics reinforce this common wisdom. See Martha G. Roberts, “Integrating Compliance 
and Regulatory Design in EPA Rulemaking,” New York University Environmental Law Journal, Vol. 
20, No. 3 (2014): 546 (noting that the significant body of literature on EPA regulation and compliance 
often focuses exclusively on strategies to increase compliance once a rule has been promulgated and 
that some studies on regulatory reform explicitly exclude compliance topics as unrelated).
 2 EPA, “EPA’s Action Development Process: Guidance for EPA Staff on Developing Quality 
Actions,” EPA Office of Policy (Revised: March 2011), https:// yosem ite.epa.gov/ sab/ sab prod uct.nsf/ 
5088B 3878 A900 53E8 5257 88E0 05EC 8D8/ $File/ adp03- 00- 11.pdf (“2011 ADP”). The 2011 ADP is 
the most recent version available to the public; there have been some minor changes since then.
 3 EPA, “Guidelines for Preparing Economic Analyses,” EPA National Center for Environmental 
Economics, December 17, 2010 (updated May 2014), https:// www.epa.gov/ enviro nmen tal- econom 
ics/ gui deli nes- prepar ing- econo mic- analy ses (“2010 Guidelines”). Proposed revisions to the 2010 
Guidelines were published in 2020, but no changes have been adopted yet.



86 Next Generation Compliance

suggests. I then describe how the guidance for benefit- cost analysis endorses the 
faulty assumption of strong compliance. Using examples from actual EPA rules, 
I show how the traditional benefit- cost calculation method misunderstands 
the compliance challenge and compounds the already daunting problem of 
improving rule compliance design. The chapter ends with a proposed solution 
for revamping policy directives and putting the emphasis where it belongs: better 
rules, not better accounting.

EPA’s Process Guidance for Writing Regulations Could 
Support Next Gen, but as Practiced It Doesn’t

As was described in  chapter 3, EPA’s Action Development Process Guidance 
(ADP) proscribes the steps involved in writing a regulation and who is supposed 
to be involved at each step. The lead office for each rule (air, water, chemicals, 
waste) chairs the cross- agency workgroup that shepherds the rule to completion. 
The chair of the workgroup guides the team through the key steps in the pro-
cess: preliminary analytic blueprint, early guidance, detailed analytic blueprint, 
options selection, then final agency review.

A lot of irreversible design choices are made in the initial stages. The 
workgroup’s preliminary analytic blueprint is presented to senior managers at 
an early guidance meeting. That’s when the basic strategy and the additional 
research needed to support that strategy are chosen. Once the rule has started 
down a path, it is virtually impossible to change it.4 If compliance issues are not 
considered then, they likely miss their chance to be included, even if an eventual 
compliance analysis shows that the chosen strategy is an inevitable compliance 
disaster. It isn’t just the internal dynamics that will strongly resist a late game 
change of direction; external stakeholders will also apply the brakes. Direction 
signaling during outreach can help build outside support, but it can also make it 
difficult to change plans.

EPA’s enforcement and compliance office (Office of Enforcement and 
Compliance Assurance— OECA) in theory participates in the choices for these 
early steps. The good news is that OECA is listed as a core member of the work-
group for every significant rule.5 That role is strengthened by the assertion in 
the 2011 ADP that the preliminary analytic blueprint is a collaborative effort of 

 4 Winston Harrington, Lisa Heinzerling, and Richard D. Morgenstern, “What We Learned,” in 
Winston Harrington, Lisa Heinzerling, and Richard D. Morgenstern eds., Reforming Regulatory 
Impact Analysis (Resources for the Future, April 2009), 225 (key elements of rule design are decided 
early in the regulatory process; strong internal pressures discourage change even if the regulatory im-
pact analysis subsequently finds the originally preferred approach isn’t the best one).
 5 EPA, “2011 ADP,” 29.
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the whole workgroup and not just a product of the lead office,6 and that other 
offices should have meaningful opportunities to contribute to early guidance 
decisions.7 Views of all workgroup members are supposed to be heard and con-
sidered during workgroup deliberations.8 In other words, the formal ADP pro-
cess suggests that OECA should be able to raise compliance design issues at these 
early decision- making stages.

The reality isn’t quite as good. The role envisioned for OECA in the 2011 ADP 
is considerably more narrow than Next Gen– style compliance design. It uses the 
by now familiar compliance- is- about- enforcement frame.9 And in practice, the 
lead office owns the rule and feels free to obtain input and direction from its 
own management without advising— never mind consulting— other workgroup 
members. By the time OECA staff learn of the first workgroup meeting, it is usu-
ally already too late.

As the rule proceeds through the process, the options narrow and are refined. 
At each stage there are opportunities to build in strong compliance design. Or to 
ignore the aggravating voices of the compliance representatives who are appar-
ently unaware that most companies comply. Compliance is not seen as central, 
or the rule writers’ responsibility, so it often isn’t included in either the anal-
ysis or the briefings as compliance- defeating ideas get baked in or compliance- 
promoting ideas fall by the wayside.10 As a participant in briefings for the 
administrator in high- profile rules, I can tell you how extremely uncomfortable 
it is, and how deeply unpopular you are— not to mention unsuccessful— when 
you raise compliance objections to ideas that have built up momentum. Formal 
nonconcurrence by a nonlead office in the final rule is the last gasp method for 
raising serious concerns, but it is considered the nuclear option, so is rarely 
exercised.11 Plus it doesn’t usually change anything.

The informal choices to pay little attention to compliance at the initial stages 
of rule development are the logical outgrowth of the assumptions that have dom-
inated rule- writing since forever. The dual beliefs that compliance will be good 
just because and it is enforcement’s job to accomplish that mean that compli-
ance and design aren’t spoken in the same sentence. The lead rule writers often 

 6 EPA, “2011 ADP,” 33.
 7 EPA, “2011 ADP,” 35.
 8 EPA OIG, “EPA Does Not Always Adhere to Its Established Action Development Process for 
Rulemaking,” Report No. 21- P- 0115 (March 31, 2021), 4.
 9 EPA, “2011 ADP,” 17: “OECA assigns a workgroup member to all Tier 1 and 2 actions when nec-
essary to ensure that actions are clear and concise, that compliance measures can be understood and 
that final actions can be enforced.”
 10 Other ADP requirements that are not regularly observed: AAs/ RAs from all offices partici-
pating on the workgroup should be invited to the options selection meeting, EPA, “2011 ADP,” 38; 
workgroup members should be included in any pre- briefs of senior managers, in particular when 
important issues affecting their office’s interests are discussed. EPA, “2011 ADP,” 39.
 11 EPA, “2011 ADP,” 41– 43 (describing nonconcurrence option).
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don’t think compliance is relevant— if at all— until the final stages of the rule- 
writing process, when decisions will be made about wording of the regulation, 
recordkeeping, and the like. You know, enforcement- type issues. The horse has 
long since left the barn.

Apart from equating compliance with enforcement, the 2011 ADP guidance isn’t 
on its face hostile to Next Gen. But in practice it is. Most rule- writing offices don’t 
think the compliance staff should be sticking their nose into rule design, and rule 
writers can ensure they don’t by not including enforcement staff until it is far too 
late. Yes, the 2011 ADP guidance says compliance representatives are supposed to 
be included at the earliest stages, but that almost never happens, in part because rule 
writers don’t see how that’s relevant.

The ADP didn’t create the feel- free- to- ignore- compliance attitude that pervades 
rule- writing. But as implemented, it locks that attitude in. The lead rule- writing 
office is in charge, and if it wants to pay no attention to compliance, that’s easy to 
do. Nothing requires that implementation be front of mind when choosing what 
options to pursue. The ADP cements business as usual, and in so doing, it adds 
to the already high barriers to Next Gen. The good news is that the ADP could be 
transformed from a problem to a solution, and that’s what I propose later in this 
chapter.

Unlike the ADP, which is at least superficially neutral toward Next Gen, the guid-
ance on economic analysis goes all in on the compliance assumption. That’s what 
I turn to next.

Putting the Rabbit in the Hat: Benefit- Cost Analysis and 
the 100 Percent Compliance Assumption

As explained in  chapter 3, economic analyses are required by presidential exec-
utive orders (EOs) and by the instructions from the Office of Management and 
Budget (OMB) about meeting the requirements of the EOs.12 Under these dir-
ectives, EPA tallies up the benefits and the costs of major proposed rules, to en-
sure not only that benefits justify the costs but that benefits exceed costs by as 
much as possible.13

 12 Executive Order No. 12291, Federal Register, Vol. 46 (February 17, 1981): 13193; Executive 
Order No. 12,866, Federal Register, Vol. 58 (October 4, 1993): 51735; Executive Order No. 13,563, 
Federal Register, Vol. 76 (January 21, 2011): 3821; Office of Management and Budget, “Circular A- 4” 
(September 17, 2003), https:// obam awhi teho use.archi ves.gov/ omb/ circu lars _ a00 4_ a- 4/ .
 13 OMB, Circular A- 4, 10 (identify the alternative that maximizes net benefits). EPA, “2010 
Guidelines,” 11– 1 (seeking outcome that yields the largest possible net benefits). See also Alan 
J. Krupnick, “The CAMR: An Economist’s Perspective,” in Harrington, Reforming Regulatory Impact 
Analysis, 143. By this metric, EPA rules hit the ball out of the park. See, e.g., US EPA: “Benefits and 
Costs of the Clean Air Act 1990– 2020, the Second Prospective Study,” finding that the benefits of 
the Clean Air Act have exceeded costs by a factor of more than 30 to 1. https:// www.epa.gov/ 
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The 2010 Guidelines take the assumption that compliance is generally good to 
a new level; it directs rule writers to assume 100 percent compliance when they 
do economic analysis.14 I am not making this up. Here’s the exact language of the 
2010 Guidelines:

As a general rule, when preparing analyses of regulations analysts should de-
velop baseline and policy scenarios that assume full compliance with existing 
and newly enacted (but not yet implemented) regulations.

In other words, it roundly endorses the idea that rule writers don’t have to worry 
about how to assure compliance. They can just assume it will happen. Problem 
solved.15

We get to this unsupportable position as a result of the mistaken beliefs about 
compliance described throughout this book. Rule writers fall prey to the un-
founded but widely held assumption that compliance is strong. And they ac-
cept the unwarranted but universally embraced belief that noncompliance is 
enforcement’s responsibility.16 The 100 percent compliance assumption is the 
math statement of these articles of faith. It articulates in economist- speak the 
view that compliance is not the rule writers’ problem. Out of sight, out of mind.

The Guidelines didn’t invent this dismissive attitude toward implementation 
challenges. That perspective predates both the ADP and the Guidelines, both 
of which reflect rather than establish agency views about compliance. The ADP 
doesn’t set up either obligations or process check points to ensure that robust 
implementation is front of mind in defining a rule’s structure. Economic analysis 
adopts the same policy choices. Ill- conceived benefit- cost analysis isn’t the cause 

clean- air- act- overv iew/ benef its- and- costs- clean- air- act- 1990- 2020- sec ond- pros pect ive- study. 
Surprisingly, regulations about surface water pollution seem to be exempt from this otherwise pow-
erful mandate. David A. Keiser, Catherine L. Kling, and Joseph S. Shapiro, “The Low but Uncertain 
Measured Benefits of US Water Quality Policy,” Proceedings of the National Academy of Sciences, Vol. 
116, No. 12 (March 2019): 5262– 69; https:// doi.org/ 10.1073/ pnas.180 2870 115.

 14 EPA, “2010 Guidelines,” 5– 9. EPA issued proposed revisions to the Guidelines in 2020, which 
have not been issued in final. The 2020 proposed changes revise some of the verbiage around compli-
ance but retain the same approach: 100% compliance is the default, and a different assumption can 
only be used when there is “strong evidence” to support it. EPA, “Guidelines for Preparing Economic 
Analyses, Review Copy Prepared for EPA’s Science Advisory Board’s Economic Guidelines Review 
Panel” (April 3, 2020), 5– 18 (“2020 Proposed Guidelines”), https:// yosem ite.epa.gov/ sab/ sab prod 
uct.nsf// Lookup WebP roje ctsC urre ntBO ARD/ 30D5E 59E8 DC91 C228 5258 4030 06EE E00/ $File/ 
Guidel ines Revi ewDr aft.pdf.
 15 The Guidelines establish a presumption of 100% compliance but allow a deviation from that if 
the rule writers clear a very high bar. See, e.g., EPA, 2010 Guidelines, 5– 9. Because the 100% com-
pliance default confirms the bias that rule writers and analysts already have, and it is by far the easier 
approach since no explanation is required for using it, that’s what nearly every rule does.
 16 OMB accepts that view too. See OMB, “Circular A- 4,” 7– 8 (compliance and enforcement are 
viewed as the same idea).
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of shortsighted or incomplete rule design that will lead to compliance failure. But 
by justifying those choices, the Guidelines make it much harder to get Next Gen 
ideas into rules.

Here’s an oversimplified example to show how that happens. Let’s say the rule 
is going to direct a certain sector of industry to control pollutant X to a defined 
limit. To calculate costs, EPA will look at how much it costs a typical company in 
that sector to meet the pollution limit. Then EPA will multiply that per- facility 
cost by the number of regulated sources. The resulting number is considered the 
cost of the rule. For benefits, EPA will calculate how much of pollutant X will 
be removed from the environment if every firm installs the controls and meets 
the limit. Then EPA figures out the health improvements and other benefits that 
would result from that pollution reduction and tries as much as possible to quan-
tify those benefits and convert them to dollars. That number is the total mon-
etized benefits. Then they are compared: Are total $ benefits more than total $ 
costs? If yes, the rule has potential. The greater the amount by which benefits 
exceed costs, the better the rule’s chances.

That’s all well and good, says the Next Gen proponent to the rule writers, 
but why do you think the regulated companies will do it? How about including 
real- time monitoring? More detailed reporting? Third- party auditing? Let’s talk 
about adding some strategies that would make the rule more self- implementing 
and improve the chances that most of the companies do what the rule requires.

Here’s where the Next Gen options run headfirst into the 100 percent com-
pliance assumption. The Next Gen ideas likely will increase costs, even if only 
slightly. Which is lower cost: strategies that will improve compliance, or as-
suming 100 percent compliance is free? The rule writers may think Next Gen is 
a great idea. But since Next Gen can only increase costs (it doesn’t usually cost 
zero) and by definition never increases benefits (you have already assumed you 
get all the benefits), including Next Gen is a tough sell.17 The same thing happens 
when rules are considered at OMB; compliance driving provisions that industry 
doesn’t want can be axed without hurting the benefit- cost ratio, at least on paper.

The 100 percent compliance assumption doesn’t just brush aside compli-
ance concerns, it inadvertently encourages strategies that are likely to make the 
problem worse. Because the benefits are fixed via the magic of an assumption, 
every reduction in industry costs improves net benefits. Rule writers are there-
fore motivated to include complicated exemptions, exceptions, and qualifications 
that reduce industry costs but are anathema to strong compliance.18 There is no 

 17 Roberts, “Integrating Compliance and Regulatory Design,” 572 (the 100% compliance assump-
tion makes compliance- driving measures appear to be all cost and no benefit).
 18 This concern was raised in a 2002 National Academies report, which recommended changing 
the 100% compliance assumption because it is likely to result in the agency’s “neglecting the im-
portant issue of the relative cost and effectiveness of alternative implementation and enforcement 
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accountability for inserting these politically convenient compliance nightmares 
into rules, because compliance doesn’t enter into it. You have an enforcement of-
fice, right? No further inquiry needed.

In reality, rule writers usually don’t directly cite the 2010 Guidelines’ 100 per-
cent compliance assumption to defend their decisions. The Guidelines don’t 
need to instruct rule writers to take compliance for granted; they are already 
doing that on their own. But by enshrining that assumption in formal written 
policy, the Guidelines crystallize what is wrong with the just- ignore- it position, 
and help illustrate how we should, and should not, address the problem. That’s 
why this chapter goes into some depth about what the 100 percent compliance 
assumption gets wrong and how it should be re- envisioned: to press for, rather 
than against, rules that deliver in the real world.19

Overly Simplistic Ideas about Compliance Make   
This Harder to Solve

The very few references to compliance in the benefit- cost literature usually em-
ploy an oversimplistic assumption that compliance is binary: all or nothing. 
Either a facility complies completely and fully, or it does nothing at all. In this 
view, 70 percent compliance means 70 percent of facilities achieve full compli-
ance (incur all costs, achieve all benefits), while 30 percent are at zero (no costs, 
no benefits). That means it doesn’t matter to benefit- cost analysis if you are 
wrong about the rate of compliance. If you assume 70 percent compliance, you 
also assume you get 70 percent of the benefits and incur 70 percent of the costs. 
So of course— because you have assumed it— any reduction in compliance will 
be perfectly mirrored by a reduction in assumed benefits and costs.20 Using this 
approach, while a lesser compliance rate may change the absolute benefits from 
a rule, it won’t change the benefit- cost ratio.21 You know it won’t, because you 

measures.” National Research Council, “Estimating the Public Health Benefits of Proposed Air 
Pollution Regulations” (The National Academies Press 2002): 59– 60, https:// doi.org/ 10.17226/ 
10511.

 19 Note that this discussion of benefit- cost analysis does not apply to all rules. Benefit- cost evalua-
tion isn’t required for every rule and is expressly prohibited by statute in some cases.
 20 See, e.g., EPA, “2010 Guidelines,” 5– 10; Institute for Policy Integrity, “Comments on Proposed 
Revision to the Hours of Service Regulation for Property Carrying Commercial Motor Vehicles, 75 
Fed. Reg. 82170 (Dec. 29, 2010), Docket No. FMCSA- 2004- 19608, March 4, 2011,” 14 (“The agency’s 
assumption of 100 percent compliance in conducting its cost- benefit analysis is methodologically 
sound because changes in the compliance rate should have an equal effect on costs and benefits.”), 
https:// poli cyin tegr ity.org/ docume nts/ Policy_ Integrity _ Fin al_ C omme nts_ on_ H OS_ R ule.pdf.
 21 Institute for Policy Integrity, “Comments on Proposed Revision,” 14. Two EPA Regulatory 
Impact Analyses discussed in this chapter made this same assumption. See discussion later in this 
chapter of the Lead Renovation, Repair and Painting rule and the Oil Spill Prevention, Control, and 
Countermeasure rule.
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decided in advance to adopt an assumption that mandates it won’t. On this basis, 
even the few who concede that a 100 percent compliance assumption doesn’t 
align with reality dismiss it as not relevant to the task of benefit- cost analysis.

EPA’s rule to prevent lead in drinking water illustrates how far from binary 
the compliance problem really is. The drinking water regulation that lays out the 
obligations for avoiding lead requires sampling across the distribution system to 
detect the presence of lead, further action if lead is found above a certain level, 
and multiple recordkeeping and reporting requirements so government can 
know what’s going on.22 Here are just some types of violations that occur under 
that rule. Drinking water systems don’t sample where lead is most likely to be 
found, despite a requirement to do so, so government has no idea what the lead 
risks in that system are.23 Water suppliers engage in “sampling out,” a common 
practice in which systems collect more known- to- be- clean samples and thereby 
dodge the percentage- based trigger for additional action, also making it im-
possible to assess the extent of lead contamination.24 They fail to monitor or 
report, thereby masking more serious problems; GAO found that monitoring 
and reporting violations are statistically significant predictors of violations of 
health- based standards.25 States also don’t tell EPA about lead in drinking water 
violations, including a whopping 92 percent of health- based violations and 
84 percent of monitoring and reporting violations, so nationwide we are blind to 
the extent of the problem.26

When you stack up the compliance picture for just this one rule, it shows how 
unsophisticated it is to portray compliance as a yes/ no proposition. It is nowhere 
close to that. The goal of the rule— its bottom line— is preventing exposure to 
lead in drinking water. There are a host of obligations in the rule intended to 
achieve that, including sampling, monitoring, recordkeeping, treatment, and re-
porting requirements. Violating any one of these obligations doesn’t necessarily 
mean that people were exposed to lead, but it might. What all these violations 

 22 Code of Federal Regulations, Title 40, Part 141 Subpart I (1991). For a summary, see EPA, “Lead 
and Copper Rule,” https:// www.epa.gov/ dwregi nfo/ lead- and- cop per- rule#rule- summ ary.
 23 One investigation found that almost half of the drinking water systems in studied in Georgia 
incorrectly claimed to be sampling where lead was likely to be high, although they weren’t actu-
ally doing that. Brenda Goodman, Andy Miller, Erica Hensley, and Elizabeth Fite, “Lax Oversight 
Weakens Lead Testing of Water,” a joint investigation by WebMD and Georgia Health News (2017), 
https:// www.webmd.com/ spec ial- repo rts/ lead- dang ers/ 20170 612/ lead- water- test ing.
 24 In another drinking water rule where this practice was studied, researchers found that it allowed 
almost one- third of violations to go undetected. Lori S. Bennear, Katrina K. Jessoe, and Sheila M. 
Olmstead, “Sampling Out: Regulatory Avoidance and the Total Coliform Rule,” Environmental 
Science & Technology, Vol. 43, No. 14 (2009): 5176– 77.
 25 U.S. Government Accountability Office, “Drinking Water: Unreliable State Data Limit EPA’s 
Ability to Target Enforcement Priorities and Communicate Water Systems’ Performance,” (GAO 11- 
381, 2011), 16.
 26 See the discussion of drinking water rules in  chapter 1.
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definitely mean is that it is impossible to say how we are doing with preventing 
lead exposure.27

That’s not the only kind of complexity that makes use of a compliance rate unil-
luminating in benefit- cost analysis. EPA’s data isn’t about compliance, it’s about 
violations. These are not flipsides of the same coin. When a company self- reports 
noncompliance, it’s likely that there actually was a violation. But when a facility 
doesn’t raise its hand to admit a violation, that doesn’t necessarily mean that it is 
complying. EPA routinely finds violations that were not self- disclosed. All of the 
huge New Source Review (NSR) violations, for example, were ferreted out by EPA, 
not self- reported by the companies.28 A compliance rate cannot be inferred from 
the rate of reported violations.

Violations also vary widely in scale. Within the self- reported violations there will 
be some horrendously bad violators and some pretty close to the line. There will also 
be serious problems among the many who fail to self- report violations, including 
probably all of the intentional violators, as program after program has shown.29 And 
many programs don’t have a self- reporting requirement, so EPA doesn’t know how 
bad the violations are.30 In those cases there is literally no way to even guesstimate a 
violation rate.

An aggregate “compliance rate” perspective also says nothing about the dis-
tributional impacts of the violations. Polluting and higher risk facilities are more 
likely to be located in communities of color and low- income areas, so even com-
pletely randomly distributed violations would have disproportionate impacts 
on already overburdened communities. And of course, violations are not ran-
domly distributed. Studies increasingly show that pollution burden falls most 
heavily on Black communities and other communities of color; violations are 
certainly contributors to that problem.31 As government grapples with including 

 27 For another example of the many complexities of compliance and the multiple ways compliance 
can run off the rails, see EPA, “Compliance Tips for Small, Mechanical Wastewater Treatment Plants,” 
EPA Compliance Advisory, April 2021 (listing over 30 “common issues” that can lead to serious water 
discharge violations).
 28 See the discussion of the compliance disastrous NSR rule in  chapter 1.
 29 See  chapter 2. See also Yingfei Mu, Edward A. Rubin, and Eric Zou, “What’s Missing in 
Environmental (Self- )Monitoring: Evidence from Strategic Shutdowns of Pollution Monitors,” 
National Bureau of Economic Research, Working Paper 28735 (April 2021), DOI 10.3386/ w28735 
(presenting statistical evidence of strategic shutdowns of air monitors when air quality is expected to 
deteriorate); Daniel Nicholas Stuart, “Strategic Non- Reporting Under the Clean Water Act,” chapter 
in “Essays in Energy and Environmental Economics,” PhD diss., Harvard University 2021, https:// 
nrs.harv ard.edu/ URN- 3:HUL.INSTRE POS:37368 502 (finding statistical evidence of strategic 
nonreporting by water pollution dischargers when violations are more likely).
 30 See discussion in  chapter 2.
 31 See, e.g., Hiroko Tabuchi and Nadja Popovich, “People of Color Breathe More Hazardous Air. 
The Sources Are Everywhere,” New York Times, April 28, 2021, https:// www.nyti mes.com/ 2021/ 04/ 
28/ clim ate/ air- pollut ion- min orit ies.html.
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environmental justice in regulatory analyses, let’s not hide a disparate impact in a 
superficially neutral metric like a compliance rate.32

Put all this together and you see the error of the all- or- nothing compliance 
assumption and its corollary that costs and benefits vary in exact tandem. It is 
not accurate to assume that some firms do everything all the time, some firms 
do nothing, and violating facilities are randomly distributed around the country. 
That isn’t reality.

The way it works now— when anyone pays attention to compliance in writing 
a rule, which is unusual— is all this complexity is reduced to a single number, the 
mythical compliance rate. Then that already oversimplified number is dumbed 
down again to an all- or- nothing complies- every- minute or doesn’t- ever- 
comply- with- anything. Real life is distorted beyond recognition.

The reason to recite the many complexities of compliance isn’t to argue for a 
different compliance rate in benefit- cost analysis. It is to explain why the con-
ventional wisdom that it is safe to ignore compliance in regulatory impact anal-
ysis is misguided. The baseline is wrong; no industry anywhere has 100 percent 
compliance. And if we could know exactly how companies will respond to a 
new rule— which we are nowhere close to being able to do— we would not find 
that compliance is all or nothing and thus has no impact on the comparison of 
benefits with costs.

Another Bias: Only Industry Costs Count

One more fiction requires explanation. That is what counts as costs. Industry 
costs matter, government costs do not. Regulatory options are compared using 
the metric of expense to companies.33 The fact that some regulatory choices make 
government’s compliance work much harder doesn’t make it on to the ledger.

Some compliance disasters can look fairly good using this one- sided ac-
counting system. For example, it might cost industry less to allow every company 

 32 The same concern arises when choices are made about exempting some facilities from regula-
tion. The firms making theoretically neutral claims for exemption like the age of their facility or its 
size/ revenue/ employees are also likely to disproportionately affect environmental justice communi-
ties. Harrington, “What We Learned,” in Harrington, Reforming RIA, 233. See also Richard L. Revesz, 
“A New Era for Regulatory Review,” The Regulatory Review, February 16, 2021, https:// www.there 
grev iew.org/ 2021/ 02/ 16/ rev esz- new- era- reg ulat ory- rev iew/ ; Elinor Benami et al., “The Distributive 
Effects of Risk Prediction in Environmental Compliance: Algorithmic Design, Environmental 
Justice, and Public Policy,” FAccT’21, Virtual Event, Canada (March 3– 10, 2021): 95– 97, 99, https:// 
doi.org/ 10.1145/ 3442 188.3445 873 (government choice to focus attention on the rate of noncompli-
ance shifts government attention away from polluters located in minority communities).
 33 See discussion in  chapter 3; Daniel H. Cole and Peter Z. Grossman, “Beyond Compliance 
Costs: Comparing the Total Costs of Alternative Regulatory Instruments, in Kenneth R. Richards 
and Josephine van Zeben eds., Policy Instruments in Environmental Law (Edward Elgar Publishing, 
2020), 33.
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to develop its own system for monitoring or measuring compliance. Or in-
dustry costs can be cut by saying companies with site- specific factors have lesser 
standards or are exempt. Not considered is the fact that such provisions provide 
lots of opportunity for confusion and mistakes, not to mention room to maneuver 
for companies interested in avoiding compliance obligations. Investigating these 
situations to determine what’s a legitimate claim and what isn’t would be a big 
and often impossible task. Counting only industry costs allows rule writers to 
disregard the additional burden these kinds of provisions create for regulators.34 
EPA’s 2010 Guidelines say that rule writers should consider government costs,35 
but that almost never happens.

I am not arguing that including government burdens in the costs column is 
the way to fix to compliance flaws in economic analysis. It isn’t. But the failure 
to consider government costs is another bias that prevents rule writers from 
acknowledging the compliance implications of their choices. If rule writers 
carried their 100 percent compliance, leave- it- to- enforcement assumption to its 
logical conclusion, and included in their analysis the actual costs to government 
of achieving close to 100 percent compliance that way, it would bring them up 
short. That doesn’t happen though. The practice of focusing only on industry 
costs avoids a reckoning with the totally unrealistic expectation that enforce-
ment will handle it. As a result, the costs of regulatory options are improperly 
accounted for in the benefit- cost analysis, with many of the compliance- defeating 
strategies appearing far more economically attractive than they actually are.36

Suppose that rule writers had been told when the compliance- catastrophic 
NSR program was built that the only way to achieve compliance by coal- fired 
power plants was to have EPA sue virtually every coal- fired power plant in 
America with cases that would cost millions per annum and consume a large 
fraction of national enforcement capacity for the next 25 or 30 years. And, by 
the way, that benefits would be delayed until those cases were completed. Would 
that NSR rule design have passed a benefit- cost test?37 Perhaps the rule writers 
would have decided that indefinitely exempting all existing coal- fired power 
plants from modern pollution control rules and including lots of confusing fact- 
specific exceptions wasn’t such a terrific cost- saving idea after all.

My point isn’t that enforcement costs should be included in a benefit- cost 
analysis. That would do nothing to dislodge the unfounded and counterproduc-
tive assumption that enforcement can be counted on to salvage all manner of 

 34 See discussion in  chapter 6.
 35 EPA, “2010 Guidelines,” § 9.2.4.2.
 36 See discussion in  chapter 6.
 37 See discussion of NSR in  chapter 1. Note that a Next Gen analysis of NSR would have predicted 
the disastrous compliance outcomes that actually happened. The regulation contained many 
loopholes and places to hide, a big compliance gray zone that made hiding easy, and powerful finan-
cial incentives to find a way out.
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poor regulatory designs. And even more to the point, it wouldn’t change any-
thing about the real government budget, which is set by Congress without re-
gard to what rule writers assume in obscure benefit- cost analyses. Figuring in 
enforcement costs as though money for that purpose would actually be forth-
coming would just create a new illusion to pile on top of the existing one.

The point is that regulatory impact analysis as performed today sweeps com-
pliance under the benefit- cost rug. The goal of benefit- cost analysis is better 
policy.38 We can debate— and many do— whether it generally achieves that ob-
jective.39 But benefit- cost’s approach to environmental compliance is not driving 
better outcomes. Just the opposite.

Assuming Compliance Undermines Both Purposes   
of Next Gen: Getting the Design Right and Taking a Hard 

Look at the Big Picture

Next Gen plays two important roles in effective rules. Both are relevant to a pro-
posal to fix the currently broken system for assuring compliance in environ-
mental regulations.

The first is to help design a rule that has all the necessary components for a 
compliance- resilient program. The current overly simplistic, all- or- nothing idea 
of compliance interferes with the more sophisticated work necessary to drive 
better compliance behavior. Even for traditional pollution rules that have a way 
to reliably measure the end point EPA cares most about, measurement alone isn’t 
a robust compliance assurance mechanism. You also need a strategy to inspire 
continuous use of the monitors and adequate quality control, as well as a way 
for the monitoring to be available to the government, the public, or both, and 
consequences for bad performance so that the data drive a better outcome, not 
simply better documentation of compliance failure.

Next Gen isn’t a single idea inserted into a rule. It is an array of strategies. In 
the impressively effective Acid Rain Program, excellent compliance was achieved 
because of continuous emissions monitoring, data- substitution requirements 
that inspired companies to operate the monitors properly, clear and simple com-
pliance requirements, electronic reporting that identified violations quickly and 
made them hard to miss, and automatic consequences that made violation more 
expensive than compliance. Take out any of these pieces and you might have had 
a different outcome.40

 38 EPA, “2010 Guidelines,” 1– 2 (“a thorough and careful economic analysis is an important com-
ponent in informing sound environmental policies.”).
 39 See Harrington, Reforming Regulatory Impact Analysis.
 40 See discussion of the Acid Rain Program in  chapters 1 and 6.
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That is the norm. Usually there isn’t one big problem where all the noncom-
pliance happens, so there isn’t a single change that will solve it all. It is more 
common to find a collection of places where things can run aground, requiring 
a suite of structural drivers. Rule writers need to think through each significant 
element of the rule and consider what implementation drivers are necessary for 
each. Strategies for ensuring use of monitoring equipment are different from 
designs to ensure accuracy in reporting, which aren’t the same as motivators to 
accomplish necessary training. It’s not one or the other, it’s all of the above. Next 
Gen isn’t one compliance- driving idea, it is a compliance system.

The recently finalized rule for big reductions in hydrofluorocarbons (HFCs) 
provides an up- to- date illustration of what a Next Gen compliance system looks 
like.41 The rule addresses the urgent need to cut back on these intensively climate- 
altering compounds. HFCs are used in a variety of applications, but the most 
common are in refrigeration and air conditioning. The rule covers HFCs that are 
hundreds to thousands of times more damaging to the climate than carbon.42 
Congress directed EPA to develop regulations to reduce the emissions of HFCs 
to 15 percent of the 1990 levels by 2036.43 The climate benefits from controlling 
these super- pollutants are therefore enormous; EPA projects that the annual net 
benefits from the rule are $1.7 billion in 2022 and will increase over time.44

EPA’s rule was informed by the experience of HFC phasedown in Europe, 
which has been plagued by pervasive illegal imports. By some estimates, Europe 
is missing its target by more than 30 percent, and that is likely understating the 
problem.45 Without deliberate design to prevent that, the same thing would 
happen in the United States, pulling the rug out from under the rule’s climate 
ambition.46

EPA’s rule adopts a suite of compliance drivers to both block illegal imports 
at the border and cut off demand for them within the United States. There are 
too many creative compliance- enhancing provisions in the proposed rule to list 
here, but a few of the key ones are:

 41 EPA Final Rule, “Phasedown of Hydrofluorocarbons: Establishing the Allowance Allocation 
and Trading Program Under the American Innovation and Manufacturing Act,” Federal Register, 
Vol. 86, No. 190 (October 5, 2021): 55116 (“Final Rule for HFC Phasedown”).
 42 EPA, “Final Rule for HFC Phasedown,” 55123.
 43 EPA, “Final Rule for HFC Phasedown,” 55116.
 44 EPA, “Final Rule for HFC Phasedown,” 55118.
 45 Environmental Investigation Agency, “Doors Wide Open,” Eia- International.org, April 2019, 
https:// repo rts.eia- intern atio nal.org/ doorsw ideo pen; King & Spaulding, on behalf of the Alliance 
for Responsible Atmospheric Policy, “Alliance for Responsible Atmospheric Policy— Refrigerant 
Imports Committee,” Side Event presentation at COP12/ MOP32 (November 23, 2020), available 
at https:// www.all ianc epol icy.org/ site/ userme dia/ appl icat ion/ 10/ Bradf ord%20KS%20HFC%20P 
rese ntat ion%2023%20Nov%202 020%20v4.pdf; see also discussion in EPA, “Final Rule for HFC 
Phasedown,” 55166– 168.
 46 EPA, “Final Rule for HFC Phasedown,” 55167.
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 1.  Automated real- time checking to be sure that a company has the necessary 
allowances before they can import HFCs.47 No allowing import of illegal 
HFCs and then counting on government to check records and chase them 
down afterward, as has proven so disastrous in Europe.

 2.  Ban on the use of disposable containers, which is the principal way unlawful 
product is shipped in other countries.48 Simple, direct, and easy to spot.

 3.  Every importer and producer must have an independent third- party audit 
of its reports to EPA.49

 4.  Every container must have a QR code that links to the website at which a po-
tential buyer can determine if the seller and the container are legit, and every 
transaction is tracked in the system.50 Accountability up and down the chain; 
there is no way to buy unlawful HFCs without knowing they are unlawful.

 5.  Tough administrative consequences for violations, including attempting to 
produce or import without necessary allowances. EPA has the authority to 
withhold, revoke, or retire allowances and impose a ban on holding future 
allowances, in addition to the penalties imposed in enforcement actions.51

There are a lot more, but this gives you the idea. Every direction the potential 
violator turns, the way is blocked. There are many places that unlawful activity 
is obstructed before the product can get into commerce, powerful incentives for 
buyers to only purchase lawful product, and no way for any party to a transaction 
to plausibly claim they didn’t know. Good luck making it over this succession 
of hurdles. And, if you get caught trying— which the electronic system makes it 
much easier to detect— the jig is up. Lots of companies will decide this just isn’t 
worth it. Exactly.

The second essential role for Next Gen— and this is the more challenging 
one— is to provide the insight that some regulatory designs will never work. 
Every rule could benefit from a stronger compliance foundation and fewer ways 
around. But sometimes no amount of Next Gen tinkering will work. A Next Gen 
analysis says there is no way to get there from here. This particular strategy will 
never be successful.

 47 EPA, “Final Rule for HFC Phasedown,” 55186– 187.
 48 EPA, “Final Rule for HFC Phasedown,” 55173 (illegal trade in other countries primarily in dis-
posable containers), 55172– 175 (preamble discussion explaining why a ban is necessary to ensure 
compliance). Note that Europe in theory bans disposable containers, but Europe’s ban contains so 
many exceptions that it is impossible to tell through observation alone if any observed disposable 
container is unlawful or not, making Europe’s ban ineffective. EIA, “Doors Wide Open,” 24. EPA’s 
rule closes that loophole by making disposable containers universally prohibited after a fixed date. 
EPA, “Final Rule for HFC Phasedown,” 55173.
 49 EPA, “Final Rule for HFC Phasedown,” 55179– 181.
 50 EPA, “Final Rule for HFC Phasedown,” 55183– 186.
 51 EPA, “Final Rule for HFC Phasedown,” 55168– 171.
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In the lead in drinking water rule, for example, a Next Gen analysis might sug-
gest that this is a program with more holes than cheese, as the expression goes. If 
EPA were to step back from all the challenges and look again, it might conclude 
that the rule is just too complicated. If every drinking water system’s path has 
10 different steps where there is opportunity for serious noncompliance due to 
misunderstanding, bad training, insufficient funds, or intentional gaming, and at 
every step we are counting on overworked and underresourced state regulators 
to ensure everything is done right, maybe that’s just not a system that can be 
designed to succeed. The complexity itself might be the problem.

Maybe it would be better to cut through all the complication and adopt a 
simple requirement: replace the lead pipes. That’s not cheap, but when it’s done, 
we know a large share of the lead problem is addressed. One thing that’s clear is 
that the system we have now isn’t achieving the public health protection we need. 
I am not saying that replacing the lead pipes is the right answer— that would 
take a lot more analysis to figure out. What I am saying is that sometimes Next 
Gen suggests that we are going about solving the problem the wrong way. There 
are times when the nuanced, complicated, and involved approach that on paper 
seems more efficient doesn’t— and can’t be made to— deliver in real life.

Benefit- cost analysis as currently structured is not well suited to the needs- 
an- entirely- different- strategy situation. On one hand you have an expensive but 
certain- to- succeed strategy. On the other, you have a theoretically cheaper alter-
native that has zero chance of strong implementation. The 100 percent compli-
ance assumption lets the agency treat these two as equally effective without ever 
acknowledging that it would take a huge infusion of government resources, plus 
some miracles, to make the supposedly cheaper one deliver. In the current state 
of play, the higher cost (to industry) option will lose every time.

The purpose of this deep dive into these foundational elements of the com-
pliance assumption is to show how engrained the bias against Next Gen is in 
EPA’s current approach to rules. Everything stacks up against it. The agency is 
allowed, even encouraged, to take out all the Next Gen compliance drivers, while 
still pretending it will get all the benefits. The fact that in real life all those benefits 
won’t actually happen can’t compete with the make- believe world of perfect 
compliance.

Should We Dump the 100 Percent Compliance Assumption?

You might think that because the 100 percent compliance assumption creates an 
impediment to Next Gen in rules that I would argue to get rid of it. Actually, no. 
Ditching that assumption would make the problem worse. Here’s an example of a 
rule that tried, which illustrates how approaching it that way leads us astray.
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The Lead- based Paint Renovation, Repair and Painting rule (commonly 
called lead RRP) finalized in 2008 was designed to protect the public from the 
hazards associated with lead paint.52 Disturbing lead- painted surfaces can create 
hazardous lead dust and lead paint chips. A principal goal of the RRP rule was to 
protect children, who famously put so many things in their mouths, from the se-
vere neurological and cognitive impacts of swallowing lead paint and dust.53 The 
rule requires the roughly 320,000 renovators nationwide to follow standards and 
to be certified and trained in the use of lead- safe work practices for the estimated 
18 million projects involving lead paint that happen each year.54

Unlike most rules, which say nothing about compliance but implicitly adopt 
the 100 percent compliance assumption, the lead RRP used a 75 percent compli-
ance rate.55 Not only did the rule expressly acknowledge that 100 percent compli-
ance wasn’t going to happen, but it also included a sensitivity analysis, checking 
to see what impact a lower compliance rate might have.56 Sounds great, right? 
But no. A closer look at the economic analysis for this rule, which addresses the 
issue exactly as the Guidelines recommend, helps to illustrate why that approach 
is the wrong way to go about it.

There usually isn’t reliable evidence to support a different 
compliance assumption

EPA’s 75 percent compliance assumption in the lead RRP rule wasn’t based on 
EPA compliance data but on OSHA’s evaluation of compliance with OSHA safety 

 52 EPA, “Lead; Renovation, Repair, and Painting, Program,” Final Rule, Federal Register, Vol. 73 
(April 22, 2008): 21692 (“lead RRP final rule”).
 53 EPA, “lead RRP final rule,” 21694.
 54 EPA, “lead RRP final rule,” 21694; EPA, “Lead Renovation, Repair and Painting Program 
Rules,” https:// www.epa.gov/ lead/ lead- ren ovat ion- rep air- and- paint ing- prog ram- rules (overview of 
requirements); EPA Office of the Inspector General, “EPA Not Effectively Implementing the Lead- 
Based Paint Renovation, Repair and Painting Rule” (Report No. 19- P- 0302, September 9, 2019), 2 
(number of renovators and projects annually).
 55 EPA, “Economic Analysis for the TSCA Lead Renovation, Repair, and Painting Program 
Final Rule for Target Housing and Child- Occupied Facilities,” 4– 74 (March 2008) (“Economic 
Analysis Lead RRP Final Rule”), https:// nchh.org/ resou rce- libr ary/ EPA- HQ- OPPT- 2005- 0049- 
091 6_ Fi nal_ Econ omic _ Ana lysi s_ 3- 08.pdf; EPA, “Economic Analysis for the Renovation, Repair, 
and Painting Program Proposed Rule” (February 2006), ch. 7, at 5 (“Economic Analysis Lead RRP 
Proposed Rule”); David Weil, “Assessing OSHA Performance: Evidence from the Construction 
Industry” (July 1999), available at https:// ssrn.com/ abstr act= 171 406. The EPA Inspector General has 
challenged the economic analysis for the lead RRP rule on other grounds. See EPA OIG, “Review of 
Hotline Complaint Concerning Cost and Benefit Estimates for EPA’s Lead- Based Paint Rule,” Report 
No. 12- P- 0600 (July 25, 2012).
 56 This discussion is based on the economic analysis for the proposed rule. EPA, “Economic 
Analysis Lead RRP Proposed Rule.” The sensitivity analysis is in  chapter 7 of the Economic Analysis 
for the proposed rule, alternative estimates 2, 3, and 4 (ch. 7, at 5- 10). The economic analysis for the 
final rule retained the 75% compliance assumption but didn’t include a sensitivity analysis for com-
pliance rates.
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standards at construction sites.57 There are many reasons why the compliance 
rate for the lead RRP rule is likely to be worse than the safety record at large con-
struction sites regulated by OSHA. The most important is that both construc-
tion companies and their employees have self- interested motivation to prevent 
accidents and fatalities.58 In contrast, the lead paint renovation firm isn’t the 
principal beneficiary of the lead paint rules; the harm from RRP noncompliance 
lands on the people exposed to lead dust at the property once the contractor’s 
work is over. For this and many other reasons, the already concerning 25 per-
cent rate of violations in the OSHA studies likely understates the violation risk 
for RRP.

Lack of solid evidence about compliance is common for environmental rules. 
There are many programs— probably most— for which EPA has insufficient sup-
port for a specific number as a projected compliance rate.59 It is telling that EPA’s 
lead RRP analysts were not able to find in EPA’s own compliance record relevant 
data to inform their compliance analysis.

While EPA’s current Guidelines do acknowledge that 100 percent compliance 
might be wrong and that a different compliance rate may be allowable if there is 
substantiated evidence to support it, compliance data that would stand up to the 
rigors of an economic analysis will usually not be available.60

The idea that there is a single number— a compliance rate— that 
tells us whether we are achieving all the goals is an illusion

The desire for a single number that can tell us how good a job we are doing on im-
plementation, however understandable, leads to dangerous oversimplification. It 
contributes to the all- or- nothing thinking that dominates consideration of com-
pliance. Either the company does everything perfectly or it does nothing at all. 
That’s not how it actually works.

Every regulation has a suite of provisions that might be violated, which can 
include work practice standards, emission limits, monitoring and reporting, 
training requirements, and notification obligations. Violations can be sporadic 
or continual, just over the limit or an order of magnitude above, minor, or egre-
gious. Monitoring and reporting violations can make it impossible to know how 

 57 EPA, “Economic Analysis Lead RRP Proposed Rule,” ch. 4, at 14.
 58 This is cited in the 1999 Weil study as a principal reason for compliance by construction compa-
nies. Weil, “Assessing OSHA Performance,” 13.
 59 For a survey of compliance information, or the lack thereof, for a wide variety of EPA adminis-
tered programs, see  chapter 2.
 60 See EPA, “2010 Guidelines,” 5- 9 to 5- 10. The proposed 2020 revisions to the Guidelines are sim-
ilar: “[A] nalysts should assume full compliance with regulations unless there is strong evidence to 
support an alternative assumption.” EPA, “2020 Proposed Guidelines,” 5- 18.
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bad it is. Then there are the straight- ahead fraudsters, who deliberately conceal 
their activities to prevent government from finding out.

The lead RRP rule illustrates the range of requirements that is typical in envi-
ronmental rules. Firms and individual renovators have to be certified and take 
training from an EPA- accredited training provider. Everyone has to follow spe-
cified work procedures (e.g., containment, warning signs) and is prohibited from 
using other practices (no heat guns or power sanding). The site has to be cleaned 
up and waste handled appropriately.61 A firm that does power sanding with no 
containment or cleaning is an obvious compliance fail posing high risk. But how 
should we measure the risk created by firms that do fake accreditation training so 
allegedly trained renovators actually don’t know what safe practices are?62 Or that 
falsely assure owners that their properties do not contain lead paint, so they fail to 
take any precautions?63 A single- number compliance rate for the entire rule does 
not begin to capture the risks these kinds of violations unleash on the world.64

Some EPA programs condense a range of violation types into a single com-
pliance metric— called serious, significant, or high- priority violations.65 Such 
classifications attempt to consolidate what is known about reporting, moni-
toring, emissions, and work practice violations and single out the worst problems 
as a means of focusing enforcement resources.66 Many of these serious violator 
metrics suffer from major shortcomings, including that they are almost entirely 
based on company-  or state- reported data, which for some programs seriously 
underreport violations, and generally are constructed using a single threshold 
only, so don’t differentiate between just- over- the- limit and an order of magni-
tude above.67 For all their known flaws and cautions, a serious noncompliance 

 61 See EPA, “lead RRP final rule,” 21692 (summarized 21703– 704).
 62 DOJ, “Environmental Training Company Owner to Serve Prison Time for Falsely Certifying 
Lead Abatement Course Completion,” Press Release, December 7, 2017, https:// www.just ice.gov/ 
usao- ct/ pr/ enviro nmen tal- train ing- comp any- owner- serve- pri son- time- fals ely- cer tify ing- lead- 
abatem ent.
 63 EPA “EPA Enforcement Actions Help Protect Vulnerable Communities from Lead- Based Paint 
Health Hazards— 2020,” News Release, October 29, 2020, https:// www.epa.gov/ newsr elea ses/ epa- 
enfo rcem ent- acti ons- help- prot ect- vul nera ble- comm unit ies- lead- based- paint- hea lth- 2 (see sum-
mary of Walter H. Clews case).
 64 See, e.g., EPA, “EPA’s Lead- based Paint Enforcement Helps Protect Children and Vulnerable 
Communities— 2018,” https:// www.epa.gov/ enfo rcem ent/ epas- lead- based- paint- enfo rcem ent- 
helps- prot ect- child ren- and- vul nera ble- comm unit ies- 2018#crimi nal, with links to scores of civil 
and criminal lead- based paint enforcement actions. EPA’s website has similar lists of lead- based paint 
enforcement cases for each year.
 65 For the air program these are called High Priority Violations (HPV). Serious water point source 
discharge violations are called Significant Non- Compliance (SNC). In the drinking water program, 
the most problematic are labeled Serious Violators.
 66 Serious violators are just a fraction of the total number of all violators. In the water discharge 
program, for example, 60% to 75% of facilities self- report noncompliance each year. The rate of 
Significant Noncompliance is about 30%. Benami, “Distributive Effects,” 92.
 67 See Benami, “Distributive Effects,” for a description of how using such single threshold 
standards can bias government strategies.
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metric is at least an attempt by knowledgeable experts to sort violations into in-
formative categories. Most programs don’t have that.

The nuances that EPA attempts to cram into a single number through serious 
noncompliance definitions are lost with the all- or- nothing “compliance” rate. 
As previously mentioned, what EPA has is some violation information. Lack of 
reported violations isn’t a finding of compliance. There are multiple programs 
where EPA knows that violations are underreported.68 Plus, what does a single 
number rate mean? If 25 percent of the lead certification trainers were fraud-
ulent, sending thousands of workers into the world who know nothing about 
safely dealing with lead paint, that’s a vastly different problem for controlling 
risk— and for the likelihood of achieving the benefits— than if 25 percent of 
contractors sometimes don’t wet the containment sheeting before disposing of it.

The single compliance rate measure for benefit- cost analysis fails on two 
counts: EPA usually doesn’t have anything close to the data necessary to develop 
one, and the single metric idea perpetuates the illusion that compliance is all or 
nothing and that every kind of violation counts the same for evaluating the rule’s 
effectiveness/ benefits/ costs.

Sensitivity analysis— the recommended approach for analyzing 
assumptions that are uncertain— is not useful here

OMB’s Circular A- 4 and EPA’s Guidelines recommend using sensitivity analysis 
to examine how assumptions about factors that are uncertain affect the bottom 
line.69 A sensitivity analysis allows analysts to consider the effect of changing an 
assumption— in this case, the compliance rate— to see what effect that change 
has on the output of the model.70 That’s what the lead RRP rule did. EPA analysts 
tried the analysis assuming 100 percent, 75 percent, 60 percent, and 30 percent 
compliance to see how much those different assumptions affected the benefits 
and costs.

The bias built into the assumptions made that an uninformative exercise. By 
applying the compliance percentage uniformly to both costs and benefits, the 
sensitivity analysis decreed that benefits and costs move in lock step. That’s the 
logical result of the all- or- nothing assumption contained in the single compli-
ance rate construct. So guess what: the benefit- cost ratio stays pretty much the 
same under every compliance rate tried, because that’s the logic embedded in the 

 68 See, e.g., the discussion in  chapter 2 of the data quality and completeness for the drinking water 
and stationary sources of air pollution programs.
 69 OMB, “Circular A- 4,” 41; EPA, “2010 Guidelines,” 5- 9, 5- 10. The proposed 2020 revisions to the 
EPA Guidelines are similar. EPA, “2020 Proposed Guidelines,” 5- 18.
 70 EPA, “2010 Guidelines,” 11- 11.
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assumption.71 As compliance declines so will total benefits, but the benefit- cost 
ratio will be pretty stable.72 This is the same flawed assumption that underlies the 
common expert view that varying the compliance rate doesn’t really change the 
outcome.73

Using sensitivity analysis in this way hinders, rather than helps, exploration 
of options to improve compliance. Compliance isn’t some external variable that 
magically occurs, or not, outside the agency’s influence. Compliance is an end 
point that the rule has to make happen. Instead of running a sensitivity anal-
ysis that applies identical compliance assumptions for every option, the options 
should actively and intentionally include strategies intended to make compli-
ance better.

Furthermore, the one- number- describes- everything approach of a single 
variable sensitivity analysis obscures the reality that will occur in nearly every 
rule: noncompliance will not be uniform everywhere. The economic analysis for 
the lead RRP rule, for example, is careful to point out that the sensitivity analysis 
only works if you assume that the rate of noncompliance isn’t worse for some 
types of facilities.74 If violations were more common in renovation jobs where 
small children live or poverty rates are higher, for example, then the benefits 
from higher compliance would far outstrip the additional costs. That’s probably 
the case for RRP. These kinds of nonuniform impacts are common across all 
rules. Differential impacts are ignored in a single number all- or- nothing compli-
ance rate sensitivity analysis.

 71 EPA’s Guidelines say the same thing. Where noncompliance “occurs uniformly (or at random) 
across industry, changing the compliance rate assumption will not affect the benefit- cost ratio or the 
sign of net benefits.” EPA, “2010 Guidelines,” 5- 10.
 72 The lead RRP makes additional assumptions about the baseline that result in net benefits drop-
ping faster than the compliance rate. See EPA, “Economic Analysis Lead RRP Proposed Rule,” ch. 7, 
at 24, Table 7- 21, and ch. 7, at 5, note 5 (explaining the baseline assumptions that affect net benefits). 
The range of projected net benefits for this rule is so wide that they significantly overlap across com-
pliance assumptions.
 73 See, e.g., EPA, “2010 Guidelines,” 5- 10; Institute for Policy Integrity, “Comments on Proposed 
Revision,” 14; See also the compliance rate sensitivity analysis done for the Spill Prevention, Control, 
and Countermeasure (SPCC) rule: EPA, “Regulatory Impact Analysis for the Final Amendments to 
the Oil Pollution Prevention Regulations (40 CFR PART 112), Volume II— Technical Appendices” 
(November 11, 2008) (“SPCC RIA”), https:// www.regu lati ons.gov/ docum ent/ EPA- HQ- OPA- 2007- 
0584- 0172. OMB challenged EPA’s economic analysis for the SPCC rule, which was intended to 
relax regulatory standards, on the basis that compliance with the baseline existing rule was likely not 
100%. EPA then did a sensitivity analysis, which made the familiar all- or- nothing assumption: costs 
to industry were assumed to be exactly twice as high at 50% compliance as they were at 25%. See EPA, 
“SPCC RIA,” Appendix B, 21, Exhibit B- 1. The SPCC compliance analysis is notable for stating that 
EPA does not know the extent of noncompliance in the SPCC regulated community (EPA, “SPCC 
RIA,” Appendix B, 17) and that EPA believes that there might be zero (!) compliance with the rule in 
the farming community (EPA, “SPCC RIA,” Appendix B, 22).
 74 This phrase is repeated throughout the lead RRP sensitivity analysis: “If it is assumed that non- 
compliance is independent of household LBP [lead- based paint] likelihoods, the type of RRP activi-
ties performed, and occupant composition (e.g., number, age and sex of occupants), then.” See, e.g., 
EPA, “Economic Analysis Lead RRP Proposed Rule,” ch. 7, at 6.
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Someday EPA might have the depth of data to estimate with more certainty 
how well different regulatory strategies improve compliance, how that compli-
ance might vary across each rule’s variety of regulatory obligations, and how to 
account for that variability in a sensitivity analysis. We are nowhere near that 
point now. Doing it right would require a separate sensitivity analysis for each 
of the key provisions of the rule, including monitoring, reporting, training, 
and treatment requirements, each of which can have profound, and often un-
observed, effects on benefits without reducing costs. Using sensitivity analysis 
with the paucity of knowledge we have about compliance today serves mainly to 
perpetuate the incorrect assumptions that hinder the search for more powerful 
compliance drivers. It creates the illusion of exactitude by restating incorrect 
assumptions in the impenetrable language of economics. Not only does it not 
add anything, it makes the problem worse by inadvertently reinforcing the idea 
that compliance is not a significant determinant of the rule’s bottom line. Plus, it 
sends analysts down the rabbit hole of analytic complexity, diverting attention 
from what really matters: making the rule better.

Picking a different compliance rate and calling it done is worse 
than keeping the 100 percent compliance assumption

The lead RRP rule illustrates how picking a different compliance rate doesn’t es-
cape the compliance assumption, it just pegs it at a different percentage. Picking 
a different number doesn’t inspire rule writers to change rule design to make 
compliance better. It doesn’t change anything except the math in the economic 
analysis that will become irrelevant once the rule is promulgated. A 75 percent 
compliance assumption is just 100 percent compliance with a different hat.

And what does it mean to throw in the towel on compliance before you even 
get started? “Yep, compliance is going to be pretty bad” is quite the message for an 
agency adopting a new rule. What does a 75 percent— or 50 percent, or lower?— 
predicted compliance rate say about the agency’s seriousness of purpose? How 
about reducing costs in your economic analysis by assuming that only 20 percent 
of firms will comply? That way lies madness.75 If it’s not worth trying to make it 
work, don’t do it.

 75 That way also lies manipulation. Almost no one reads the fine print of rule economic analyses. 
How many people commenting on the lead RRP rule knew that it assumed that 25% of the people 
for whose protection the rule was written wouldn’t be protected after all? Some administrations have 
proved willing to distort assumptions in an economic analysis to try to arrive at a preordained con-
clusion. See Michael A. Livermore and Richard L. Revesz, Reviving Rationality: Saving Cost- Benefit 
Analysis for the Sake of the Environment and Our Health (Oxford University Press, 2020). See also 
Catherine A. O’Neill, “The Mathematics of Mercury,” in Harrington, Reforming RIA, 116. Let’s not 
make that easier to do.
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While 100 percent compliance is wildly unrealistic, it at least has the virtue of 
aspiring to a good outcome. Where it goes south is in taking that aspiration as fact, 
thereby ignoring the need to take action to make it (mostly) so. Using another com-
pliance rate in exactly the same way does nothing to change the outcome, it simply 
adds the insult of low expectations. The only thing that seems less attractive than the 
100 percent compliance assumption is endless debates about what different com-
pliance rate to use instead. That would sidetrack compliance into an irrelevant ac-
counting exercise away from the main action, which is what’s going to be included 
in the rule.

The purpose of benefit- cost analysis, it bears repeating, is to make the rule better. 
To force consideration of options that will maximize public benefit. No assumption 
about the rate of compliance will do that. The important question is what are you 
going to do to assure strong compliance? Plugging a compliance assumption with 
all the flaws noted here into a model doesn’t address that question. Some compli-
ance rate assumptions are more cringeworthy than others, but they all suffer from 
the same fatal flaw: the agency is not the passive recipient of an externally deter-
mined compliance rate, it is in charge of making sure it’s good. The only sensible 
benefit- cost strategy is one that makes this essential shift in thinking.

A serious look at government costs can be illuminating

The EPA Guidelines say that government costs should be considered in eco-
nomic analysis, but that’s widely ignored.76 The RRP rule was an exception. If 
it had been done accurately, such an analysis might have shown the RRP rule 
writers how hopeless the rely- on- enforcement strategy actually was.

The lead RRP, which regulates about 320,000 renovators who perform approx-
imately 18 million regulated projects annually,77 estimated that 16 people would 
be needed to enforce the law.78 Nationwide. Sixteen. You don’t need to know any-
thing about enforcement to understand how insufficient that is. Despite the inge-
nuity of enforcement staff in doing their best to pack the biggest punch they can, 
obviously that would never work.79 That’s what the EPA Inspector General found 

 76 EPA, “2010 Guidelines,” 9- 13 to 9- 14 (government costs should be considered); see also the dis-
cussion in  chapters 3 and 6.
 77 EPA OIG, “EPA Not Effectively Implementing the Lead RRP,” 2; EPA, “Economic Analysis Lead 
RRP Final Rule,” ch. 4, at 24– 29 (estimates of regulated “events”).
 78 EPA, “Economic Analysis Lead RRP Final Rule,” ch. 4, at 119. That analysis includes this 
trenchant observation: “Given the limited government resources expected to be available for enforce-
ment and compliance assurance, EPA does not anticipate achieving full compliance with the rule.”
 79 EPA has tried lots of innovative ideas in lead enforcement to punch above its weight. See, e.g., 
EPA “Corporate- wide Settlement with Lowe’s Protects Public from Lead Pollution During Home 
Renovations,” Press Release, April 17, 2014, https:// www.epa.gov/ enfo rcem ent/ refere nce- news- rele 



EPA Guidance and Faulty Compliance Assumptions 107

in a recent report, conveying the dog- bites- man conclusion that EPA is not effec-
tively implementing the lead RRP.80

Had the real costs of attempting to achieve compliance exclusively through 
the expensive tool of enforcement been considered, it would have revealed two 
things. First is that the costs of achieving compliance that way would be unaf-
fordable. At a bare minimum, EPA would need something like 60 times its pre-
sent enforcement investment to have a credible enforcement presence.81 Second 
is that Congress isn’t going to give EPA the resources to increase its effort for 
this one rule by 6,000 percent. Congress doesn’t consider benefit- cost analyses in 
writing budgets. It gives the agency what it gives, and that’s it.

I don’t favor estimating the costs of trying to force compliance on the regu-
lated community exclusively through the most expensive tool of enforcement.82 
We need instead to consider Next Gen design strategies that are both more 
likely to work and far more cost- effective. But, if a rule is going to adopt a let- 
enforcement- do- it approach, it needs to be realistic. In virtually every case, such 
an analysis will show how completely impractical that strategy is. The benefit- 
cost numbers will be dramatically altered. EPA isn’t going to get those additional 
resources, so this is a thought experiment, not a plan, but it might help persuade 
the rule writers that it is time to dust off the Next Gen playbook.

So What Can We Do?

Here’s the situation. We need to make something happen (build Next Gen into 
rules), but nearly all of the incentives cut the other way: it doesn’t fit the existing 
structure, it requires a change of deeply embedded beliefs, and it makes more 
work for people already overtaxed. All the existing guidelines say you don’t have 
to do it, and even suggest you shouldn’t. By one major metric— net benefits— you 
will do better by leaving it out. The only thing in its favor is that it will make the 
rules stronger and more effective. That’s pretty important, but difficult to sustain 
in the face of all the pressures against.

ase- corpor ate- wide- set tlem ent- lowes- prote cts- pub lic- lead- pollut ion (settlement requiring Lowe’s 
to ensure that all of its contractors nationwide comply with RRP).

 80 EPA OIG, “EPA Not Effectively Implementing Lead RRP.”
 81 EPA presently does about 1,100 lead- based paint inspections a year. EPA OIG, “EPA Not 
Effectively Implementing Lead RRP,” 11. Inspecting 20% of the renovators a year would mean 64,000 
inspections, roughly 60 times the current number.
 82 Among other things, this kind of analysis presents a huge risk of a favorite Washington pas-
time: tell EPA to reallocate its existing resources to the one topic under consideration. You can do 
that seriatim through every program, thereby creating a shell game where EPA can be blamed for the 
result one program at a time, while Congress takes no responsibility for public health damage that 
results from insufficient resources.
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It will therefore come as no surprise that for the most part this hasn’t happened. 
There are certainly some notable exceptions, and plenty of people at EPA dedi-
cated to effectiveness in the real world. But just like the changes the agency is 
trying to make through a rule, when everything is aligned against it, and we are 
relying primarily on good faith to overcome deeply rooted inertia, it will be a 
tough go.

During the Obama administration, EPA developed a lot of tools to encourage 
rule writers to embrace Next Gen. There was extensive training for rule writers 
across the agency, explaining the facts about widespread noncompliance and the 
factors that contribute to those implementation failures, and providing tools to 
address those in rules. There were workbooks for rule writers and checklists for 
assessing likely compliance. Specific rules were selected for extensive Next Gen 
consultation, in hopes of providing examples of how it looks in practice. Cross- 
agency workgroups were tasked with developing models and best practices. 
Compliance staff participated in rule- writing workgroups, senior executives 
launched persuasion campaigns and sometimes appealed to the administrator to 
intervene. EPA tried every trick in the institutional change book.83

Just as a Next Gen analysis would predict, all that effort had some effect in 
some places, but overall, it didn’t take. And the already heavy lift became impos-
sible when the Trump administration turned out to be not just uninterested but 
actively hostile to effective rules. With the advent of the Biden administration 
there are encouraging signs of openness to Next Gen approaches, and at least one 
recent rule that is the best example of Next Gen strategies since the Acid Rain 
Program.84 That’s great but doesn’t reflect an agency- wide change of heart.

With the years of experience during the Obama EPA under our belts, it is 
time to face the fact that this institutional change— just like any other change 
that pushes against deeply engrained practices and beliefs— requires institu-
tional drivers. We know that from Next Gen but have been reluctant to apply 
the same objective thinking to our own behavior. We have to make putting Next 
Gen in rules the path of least resistance, instead of the path of most resistance as 
it is today.

That’s why Next Gen has to be mandated. And we need to insert institutional 
checkpoints that make it impossible to avoid. Those changes require revisions to 
the internal EPA guidelines that direct rule- writing process and economic anal-
ysis, and a charge to OMB to press the point. I recognize that this idea will be 
wildly unpopular. But that doesn’t necessarily mean it is wrong.

 83 See Government Accountability Office, “Federal Regulations: Key Considerations for Agency 
Design and Enforcement Decisions,” GAO- 18- 22, October 2017, at 11, 15– 16.
 84 EPA, “Final Rule for HFC Phasedown.”
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What follows is an outline of what a Next Gen– driving institutional structure 
might look like. This is more a sketch than a developed proposal, meant to pro-
voke discussion and communicate the direction and scale of the change that is 
necessary.

Step one: create a new framework for considering   
compliance in rules

Instead of leaving compliance to the end of both the options selection and eco-
nomic analysis work— assuming it is considered at all— move it to the beginning 
and give it a prominent role in rule design from the outset. The most common 
response to Next Gen is to cast about for a less- than- 100 percent compliance rate 
to use, as if tallying up predicted bad performance is any kind of an answer. Same 
for options selection; usually the most you can expect is discussion about ways 
to make the already- settled rule design more enforceable. These staple- it- on- at- 
the- end ideas are the wrong way around. We need to come at it from the opposite 
direction: How can the rule be designed to prevent violations?

That starts by not committing to a particular approach in advance. We should 
focus on the desired outcome and be less attached to the means to get there. Being 
more open to creative alternatives can lead to better results at lower cost than 
rigidly fixating on a single strategy. How easily the rule can assure a strong com-
pliance outcome should be part of that calculus from the start. Sometimes Next 
Gen ideas can supplement traditional approaches. Sometimes Next Gen will 
show that a desired strategy is a nonstarter. Adherence to ideological preferences 
is at odds with the how- things- really- work pragmatism of Next Gen.

Having narrowed the range of options to the ones where compliance drivers 
are potentially feasible, rule writers should think about how each alternative 
under consideration can be set up so that implementation is good even if there 
were no enforcement. There is no recipe that works for every situation; the 
best answers depend heavily on the characteristics and pressure points for that 
particular industry/ sector/ problem. But we know a lot, and there are already- 
developed resources to guide that analysis. Some often- effective strategies are 
outlined in  chapter 5. Whenever rule writers find themselves thinking that the 
regulated parties will do it because it is required or it is the right thing to do, they 
should think again.

Remember that it is common for a solid compliance design to include 10 or 
more design elements intended to inspire better performance across a range of 
compliance obligations, including monitoring, work practices, recordkeeping, 
reporting, pollution controls, risk- reduction protocols, and transparency. Some 
Next Gen ideas might involve real money— like effective monitoring— and some 
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will be virtually no cost— like a presumption for what will happen with missing 
data in a report.

Rule writers should be able to ask this question: “Are there ways for regulated 
parties to obfuscate, avoid or ignore the most important actions the regulation is 
requiring?”— and be able to truthfully answer, “Not really.” This isn’t suggesting 
firms want to violate. That’s usually not the case. It’s saying that regulators need 
to make compliance the path of least resistance. When you get to the “not really” 
point, you have the suite of Next Gen strategies that should be included in the 
rule. It will almost never be just one thing. It will be a collection of measures that 
work together to make compliance much closer to the default setting. When this 
exploration concludes that there isn’t any affordable way to assure strong results, 
that’s telling you that you need to reconsider your basic approach. Start over and 
try something else.

The goal of this design exercise is to develop a compliance system for each op-
tion that will get as close as possible to the aspirational 100 percent compliance 
goal. That’s the package of Next Gen measures that will accompany each option 
during its trip through options selection and proposal to final. Those compli-
ance drivers are part of the rule. They are what justifies the assumption about 
benefits and are just as essential to the rule option as the standard. The Next Gen 
provisions can’t be separated from the rest of the proposal. If you want to count 
the benefits described in the rule’s economic analysis, this is what it is going to 
take. They are attached at the hip.

Extra credit for exploring multiple options— each with associated 
provisions for assuring compliance— to see how that affects the benefit- cost 
analysis. Once the full costs of assuring compliance are baked into each op-
tion, it might be more feasible to meaningfully compare than it is now, when 
the truth is obscured by the 100 percent compliance assumption unhindered 
by any obligation to try to achieve that. Including the real costs of assuring 
strong implementation for every considered alternative allows options to 
compete on level ground. We might discover that some popular strategies 
look less attractive when we stop allowing them to hide the fact that compli-
ance will likely be bad.

Step two: make it mandatory

Next Gen is a heavy lift within the rule- writing infrastructure of the agency. 
Inertia is against it. It’s unfamiliar. It goes against the established grain of “not 
my problem.” Theory would tell you that under these circumstances, urging, 
exhorting, and explaining will not make it happen. And years of experience 
within EPA say the same thing. We tried that.
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An additional challenge of my recommended approach for including Next 
Gen in rules— you can assume 100 percent compliance but only if you build 
in strategies to make that likely— requires judgment. Whether your rule clears 
that threshold or not isn’t an objective or numeric standard. The big gray zone 
of a judgment- dependent requirement provides opportunity for confusion, le-
gitimate differences, and attempts to avoid. We have seen how nonquantitative 
issues can be shoved aside and ignored in the quantification- heavy process of ec-
onomic analysis. Structural features designed to prevent rule writers from doing 
that for Next Gen need to be built in.

This is why the formal ADP Guidance has to explicitly say that compliance de-
sign must be part of the rule- development process throughout, from the earliest 
stages to the last, with an obligatory sign- off from the compliance office at the 
analytic blueprint/ early guidance stage, and again at option selection. That con-
currence can include conditions of agreement, for example, the market strategy 
is fine from a compliance perspective, but only if real- time monitoring is man-
datory and the rule includes provisions to ensure monitoring actually happens, 
like data- substitution requirements. This is not to imply that enforcement and 
compliance staff are the holders of all wisdom about compliance. They aren’t. But 
requiring a checkpoint with people who know that compliance can’t be taken 
for granted will underscore the obligation to consider implementation outcomes 
in rule design.85 There are downsides to such a mandatory sign- off; it can feel 
heavy- handed when collaboration is what’s needed. But cutting the other way is 
the powerful inertia against change. One of the most common ways to deal with 
new requirements is to go through the motions and appear to be doing what’s 
required without actually changing anything. When it becomes clear people can 
get away with that, almost everyone will do it. Sign- off from another office that 
isn’t going to succumb so readily to status quo compliance thinking is one way to 
stop that downward slide.

At the same time that the ADP guidance is changed to require consideration 
of compliance in drafting rule options, the Guidelines should be revised to ex-
plain how compliance design should be embedded in the economic analysis. It 
should require that analysts cannot use the 100 percent compliance assumption 
unless rule writers conduct the compliance analysis required under the Step One 
framework and build robust compliance drivers into the rule options.

When a rule is proposed, agencies have to look at the most current science. 
They are expected to explain how the rule is consistent with the available ev-
idence, and why it is justified based on today’s knowledge. Evidence about 

 85 Another EPA colleague also recommends this approach. See Roberts, “Integrating Compliance 
and Regulatory Design,” 576.
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widespread noncompliance should be part of that evidentiary record too.86 
Under the new framework, analysts will not guess how bad compliance will be 
and call it a day. Instead, rule writers will strive to make compliance better. They 
will explore the reasons that compliance might be poor and develop strategies to 
counteract that. Strong compliance, and the expense of achieving it, will be part 
of the rule package benefits and costs.

Requiring a robust exploration of compliance challenges, and specific strat-
egies to make it better, would force rule writers to grapple with the reality that 
some problems and some regulatory strategies are likely to have far worse com-
pliance outcomes than others. It puts regulatory design center stage. An option 
with strong compliance design shouldn’t be measured against an option that is 
a predictable compliance disaster as though these are both accomplishing the 
same thing. It isn’t possible to meaningfully compare the protectiveness and 
costs of options unless each option is designed to ensure strong implementation.

That exploration could well change conventional wisdom on the compara-
tive costs of options. For example, let’s say the agency is writing a rule to con-
trol a harmful chemical, and among the options being considered are constraints 
on use of the chemical to protect the public, or a complete ban. The option 
that imposes constraints on use will almost always do better on a conventional 
benefit- cost analysis because that’s probably lower cost for industry. A compli-
ance analysis might present those options in a different light. A ban might cost a 
little more, but it may be close to a sure thing from an implementation perspec-
tive. The use constraints may be next to impossible to track without a robust new 
strategy for potentially intrusive monitoring and reporting. The cost of those 
requirements— an investment that is necessary for the option to pass the test of 
predicted strong compliance— may well shift the comparative net benefits of the 
two choices. If every option is required to include such necessary compliance 
drivers, the benefit- cost comparison occurs on equal footing: it compares the 
actual costs of achieving the benefits claimed and doesn’t allow some options to 
claim benefits that the rule design hasn’t earned.

A requirement to include compliance drivers will also encourage rule writers 
to explore Next Gen– type solutions that can dramatically improve compliance 
outcomes, sometimes without costing very much. If every option has to con-
sider its likely compliance impact, and include strategies to make compliance 
better, rule writers will start looking around for ideas. That alone would be huge, 
because it inspires rule writers to welcome innovative compliance strategies, 
rather than resist ideas offered by Next Gen interlopers. It would put Next Gen 

 86 The agency should not rely exclusively on industry’s self- reported violations for this analysis, 
especially where those are known to be flawed. Studies showing that the self- reported data is incor-
rect or incomplete should be part of the analysis as well. See, e.g.,  chapter 2; Mu, “What’s Missing in 
Environmental (Self- )Monitoring”; Stuart, “Strategic Non- Reporting.”
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proponents and rule writers on the same team. The currently strong incentives to 
create compliance- defeating exemptions, exceptions, and complexity will have 
a counterweight of accountability. The hidden compromise all too common in 
rules today— improve the benefit- cost ratio at the expense of implementation in 
real life— will be dragged into the open.

A spin- off benefit of this approach is that it could inspire more experimental 
methods for figuring out what compliance strategies work best. Today compli-
ance is vaguely attributed to enforcement. The advanced thinking mentions ge-
neral deterrence. Almost no one wonders why the rule has so many violations 
to begin with. If rule writers have to account for expected compliance, such 
questions become important. How powerful is transparency as a compliance 
strategy? Does shifting the burden of proof make a substantial difference? How 
much does real- time monitoring change behavior? These are all important 
questions, for which our current evidence is largely anecdotal. Once the answers 
matter to option selection in rules, agencies might be motivated to engage in field 
experiments to develop more robust understanding of compliance drivers.

Rule writers won’t embrace the new compliance framework just because it is 
put into the ADP and economic analysis guidelines. This is Next Gen 101. Let’s- 
find- a- work- around thinking will dominate. It would be easy to devolve into a 
boilerplate cut- and- paste recitation of blah blah blah compliance rhetoric. Rule 
writers will continue to be attracted to ways to trim costs without changing the 
benefits, as well as political compromises, leading to last- minute changes to the 
rule that add compliance- defeating exceptions and ambiguity or that delete Next 
Gen provisions while still claiming all the benefits, that is, exactly what happens 
now. One of the defining features of the rule- writing process today is that Next 
Gen proponents are not in the room when the final changes are being made and 
Next Gen provisions sink without a trace. How can we avoid that?

 1.  Require a written accounting of the evidence, thinking process and 
conclusions in the rule preamble and/ or the regulatory impact anal-
ysis. That writing should examine the evidence about noncompliance, 
identify the provisions of the proposed rule that are most essential for 
accomplishing the goals, and devise a suite of Next Gen strategies for 
assuring that they happen. In other words, describe the strategy for getting 
close to 100 percent compliance that meets the requirements of the new 
framework. This will both help to keep the process honest and list the rule 
provisions that are essential to achieving the benefits.

 2.  Tie the Next Gen ideas to the rule package. One way to counteract the many 
incentives that push against the new approach is to lash Next Gen to the 
rule option benefits. You cannot have one without the other. The Next Gen 
provisions are what make it possible to rely on the 100 percent compliance 



114 Next Generation Compliance

assumption. If you make the rule less compliance friendly or take out the 
drivers that assure results, it’s back to the drawing board. No keeping the 
standard and dropping the Next Gen. Rule writers today wouldn’t dream 
of requiring pollution control equipment but deleting any costs for opera-
tion and maintenance of that equipment in a bid to improve the net benefit 
bottom line. They couldn’t get away with ignoring such obvious facts in 
a naked attempt to torque the accounting. The same needs to be true for 
Next Gen. Those provisions are in there to make the rule work, and without 
them it won’t. No line- item veto. These are the costs for achieving these 
benefits. They go together.

      The same goes for adding new provisions that make compliance con-
siderably less likely. Like deciding that existing plants will be exempt, also 
known as grandfathering. Or adding lots of vague qualifiers to the com-
pliance obligation.87 Those are not minor changes; they go to the heart 
of implementation. You didn’t analyze the compliance outcomes for a 
rule with those dramatically compliance- altering features, so there is no 
basis to rely on the 100 percent compliance assumption. It isn’t that you 
can’t have such provisions— although they are often a bad idea— it’s that 
the compliance analysis has to include them. If it doesn’t, no 100 per-
cent compliance assumption for you. The confusion and uncertainty that 
would be created for the benefit- cost analysis with the 100 percent com-
pliance assumption rug pulled out will hopefully inspire rule writers not 
to go down that road. Late hits to the compliance framework won’t be 
worth it.

 3.  Don’t succumb to the “enforcement will do it” assumption. Enforcement 
is there to address the outliers, the determined violators, and the unantici-
pated problems that pop up. Enforcers will have their hands full with that. 
Counting on enforcement to do the basic job of solid implementation is 
just punting. No “miracle happens here” in the math equation.

The goal of the group of ideas outlined in this section is to force a basic Next 
Gen analysis for every rule. You can’t get to the end without it. There are grad-
uate level ideas in Next Gen, and any strategy to make rules more effective 
should encourage those. But everyone has to pass the high school equiva-
lency exam.

 87 See Cary Coglianese, Gabriel Scheffler, and Daniel E. Walters, “Unrules,” Stanford Law Review, 
Vol. 73 (2021): 885, for a fascinating analysis of the carveouts often added to regulations.
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Step three: issue OMB guidance that requires agencies 
to account for compliance performance

The new framework, and revised EPA guidance requiring rule writers to use 
it, will cause real change for some programs and rules. Converts will see the 
benefits and start developing even better ways to build compliance into rules. 
But that won’t be the norm. The beliefs that compliance is good and that it is up 
to enforcement to ensure it happens are deeply engrained. Not my lane, not my 
problem, way too complicated will present often insurmountable barriers.

That’s why internal guidelines that can be ignored with little chance of contra-
diction won’t do the trick.88 We need those, but they alone won’t make it happen. 
OMB has to direct that it be done. That’s just applying the lessons of Next Gen 
to our own work. In rules we know that providing industry with a complicated 
voluntary tool won’t result in widespread adoption, and it won’t work for rule 
writers either. The existing system has created the expectation that assuring 
compliance in rules requires almost no effort or thought. Any new strategy, no 
matter how elegant, by definition adds work. It has in its favor that it would in-
crease the effectiveness of agency rules— the reason it is adopting a rule in the 
first place— but arrayed in opposition to that are overpowering reasons against, 
including I don’t believe that’s needed, we never did it that way before, I don’t 
have time, I have no idea how good compliance will be, why are these compliance 
people sticking their noses into my rule?, why can’t enforcement just do their 
job?, and many more. The batting average will not be high enough to make it into 
the major leagues.

The target audience for an OMB directive isn’t just the regulatory agencies. It’s 
also OMB itself. The staff in the Office of Information and Regulatory Affairs in 
OMB (OIRA) have a reputation— whether deserved or not— of leaning against 
regulation and putting costs for industry at the top of the importance list.89 They 
expressly favor some kinds of regulatory strategies— like performance standards 
and markets90— although the evidence to support their effectiveness is thin, and 

 88 The agency doesn’t always follow the requirements of the ADP, as we were reminded by a recent 
EPA Inspector General report, finding that there was a wide variation in the EPA’s adherence to its 
ADP, ranging from 44% to 100%. EPA OIG, “EPA Does Not Always Adhere to ADP,” At a Glance. The 
EPA OIG didn’t include in its analysis the issue of some offices being cut out of the rule- development 
process, which as I have explained in this chapter is a key failure of the ADP for Next Gen. EPA OIG, 
“EPA Does Not Always Adhere to ADP,” 12.
 89 See Lisa Schultz Bressman, “Flipping the Mission of Regulatory Review,” The Regulatory Review, 
Feb. 18, 2021: “OIRA has long had the reputation of housing career economists with outmoded 
training and an anti- regulatory orientation.” See also Lisa Heinzerling, “Inside EPA: A Former 
Insider’s Reflections on the Relationship Between the Obama EPA and the Obama White House,” 
Pace Environmental Law Review, Vol. 31, No. 1 (Winter 2014): 325– 69 (describing how the actual 
practice of OMB review of regulations is quite different from what the executive orders say, and that 
environmental rules take a particular beating in the process).
 90 See OMB, “Circular A- 4,” 8– 9.
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despite the fact that they can be among the most compliance- unfriendly ways to 
proceed.91

An OMB directive would remedy this situation by requiring that every reg-
ulatory impact analysis reviewed by OMB include an examination of the com-
pliance risks, available compliance evidence, a description of structural drivers 
inserted in the rule to improve compliance, and why the agency thinks that com-
pliance will be strong.

EPA already knows a lot that can inform compliance- resilient rule design. It 
has a vast trove of enforcement and compliance data and experience. EPA man-
agers have guidance, checklists, and multiple tools for building compliance 
into rules and identifying issues that are likely to lead to significant compliance 
failures.92 This book describes a multitude of strategies that can be effective.

But EPA has barely scratched the surface because use of these tools is entirely 
voluntary. Remember that the people who decide to use these tools, or not, are 
the same people who largely accept the assumption that compliance is already 
good and believe worrying about that is enforcement’s problem. They aren’t avid 
consumers of the evidence proving that’s not right, because those facts are an 
uneasy fit with the standard beliefs. Yes, they care deeply about having effec-
tive rules, but the list of things they have to worry about is already long without 
adding new problems. If rule writers are not required to robustly consider com-
pliance, with a backstop from OMB that means the obligation cannot be ignored, 
not many will willingly take it on.

The first of no doubt many objections to this proposal is likely to be, “Wait, 
OMB should do a general directive for all agencies to address EPA’s compliance 
problems?” I completely agree. That would be crazy. Except count me skeptical 
that this problem is unique to EPA. I see parallel situations in many other regula-
tory programs. The news is filled with examples in other regulatory arenas of dis-
astrous compliance fails, followed inevitably by calls for stronger enforcement. 
Sounds pretty familiar. Here are just a few of recent vintage.

The Food and Drug Administration (FDA) is grappling with widespread and 
serious violations in generic drug manufacturing around the globe, with a “dan-
gerous chasm between what regulations required of drug companies and how 
some of those companies actually behaved.”93 One FDA inspector uncovered 

 91 See discussion in  chapter 6.
 92 Most of the training and guidance for building compliance into regulations at EPA was devel-
oped by David Hindin, who was the career leader of our Next Gen work at EPA. He lays out the key 
principles in David A. Hindin and Jon D. Silberman, “Designing More Effective Rules and Permits,” 
George Washington Journal of Energy & Environmental Law (Spring 2016). See also the analysis 
by another person who worked with us at EPA: Roberts, “Integrating Compliance and Regulatory 
Design,” 545.
 93 Jonathan Lambert, “‘Bottle of Lies’ Exposes the Dark Side of the Generic Drug Boom,” NPR, 
May 12, 2019.
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unsafe practices and deliberate attempts to fool regulators in over 75 percent 
of the drug plants he inspected in India and China. Such unlawful actions 
contributed to generic drugs with toxic impurities, unapproved ingredients, 
and dangerous particulates.94 It’s not a small problem: 80 percent of the active 
ingredients used in both generic and brand- name medications in the United 
States come from abroad, the majority from India and China.95 Katherine Eban’s 
2019 book Bottle of Lies describes the valiant but ultimately fruitless attempt of 
innovative FDA inspectors to solve this problem through surprise inspections, 
rigorous investigations, and enforcement. Eban describes the FDA’s oversight as 
“a system built on wishful thinking and infrequent scrutiny, which yielded disas-
trous results.”96

The Internal Revenue Service (IRS) has a well- documented tax- cheating 
problem. High- income individuals are underreporting their income, contrib-
uting to an annual $600 billion loss of taxes that were legally owed but unpaid.97 
Wages and salaries are subject to third- party reporting (your employer tells the 
IRS how much you were paid) and also withholding (your employer deducts 
your taxes owed from your pay). As a result, taxpayers only misreport 1 per-
cent of such income.98 In stark contrast, taxpayers misreport more than half of 
income for which there is no third- party reporting.99 Adopting the Next Gen– 
style structural solution of third- party reporting for higher- income individuals 
would go a long way toward closing the gigantic tax gap.100 After decades of per-
sistent nonpayment of owed taxes, changing the law to require some third- party 
reporting is finally getting some traction.101 It is notable that clarity about the 
problem and the solution is only possible because of the IRS’s national research 

 94 Katherine Eban, “Americans Need Generic Drugs. But Can They Trust Them?,” New York 
Times, May 11, 2019.
 95 Eban, “Americans Need Generic Drugs”; David Dobbs, “A New Book Argues That Generic 
Drugs Are Poisoning Us,” New York Times, May 13, 2019.
 96 Katherine Eban, Bottle of Lies (Harper Collins, 2019), 226.
 97 See Charles O. Rossotti, Natasha Sarin, and Lawrence H. Summers, “Shrinking the Tax 
Gap: A Comprehensive Approach,” Tax Notes, December 15, 2020, https:// www.taxno tes.com/ featu 
red- analy sis/ shrink ing- tax- gap- compre hens ive- appro ach/ 2020/ 11/ 25/ 2d7ht. Note that there are di-
verse ways to calculate the tax gap, which is why various reports peg the number at different levels. 
While they may not be exactly the same, they are all huge.
 98 GAO, “Tax Gap: Multiple Strategies Are Needed to Reduce Noncompliance,” Statement of 
James R. McTigue, Jr., GAO- 19- 558T (May 9, 2019), 8.
 99 GAO, “Tax Gap,” 8. The Treasury Department Inspector General says that where there is 
neither withholding nor information reporting, the IRS believes tax compliance is as low as 37%. 
Treasury Inspector General for Tax Administration, “Understanding the Tax Gap and Taxpayer 
Noncompliance,” Testimony of the Honorable J. Russell George (May 9, 2019), 2.
 100 GAO, “Tax Gap,” 7– 8, 14; Treasury IG, Understanding the Tax Gap, 9.
 101 “How to Collect $1.4 Trillion in Unpaid Taxes,” editorial, New York Times, March 20, 2021, 
https:// www.nyti mes.com/ 2021/ 03/ 20/ opin ion/ sun day/ unp aid- tax- evas ion- IRS.html; US Dept. of 
Treasury, “The American Families Plan Tax Compliance Agenda” (May, 2021), 1– 2, 18– 20, https:// 
home.treas ury.gov/ sys tem/ files/ 136/ The- Ameri can- Famil ies- Plan- Tax- Com plia nce- Age nda.pdf.
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program, which has rigorously documented both the violations and the reasons 
for them.102

The Federal Aviation Administration (FAA) got snagged by the most- 
companies- comply mode of thinking when it started allowing airplane 
manufacturers to certify their own compliance with safety standards. This previ-
ously little- known program was brought forcibly to our attention in 2019 when 
two Boeing Max 737s crashed, killing 346 people. It turned out that FAA safety 
certification for Boeing was largely delegated to Boeing employees.103 Letting in-
dustry police their own compliance. What could go wrong? As one report put 
it: “The assumption that a ‘for profit’ company that is faced with significant fi-
nancial incentive will always make appropriate compliance findings contradicts 
human nature and is not supported by experience in other industries.”104 Boeing 
subsequently paid $2.5 billion to settle criminal charges that it conspired to de-
fraud the FAA in connection with the certification of the 737 Max.105 What’s un-
usual about this example isn’t that the FAA’s delegation system is so obviously a 
huge compliance risk, it’s that Congress finally recognized a structural flaw in the 
delegation program and moved (belatedly) to start to fix it.106

The New York Times has documented that a good deal of the information sub-
mitted by nursing homes to the US Centers for Medicare & Medicaid Services 
(CMS) in support of its much- touted star rating system is wrong. The CMS 
star rating system for nursing homes is widely used by consumers. In search of 
the coveted, and profitable, five- star rating, many nursing homes are inflating 
staffing levels and underreporting accidents, health problems, and numbers of 
patients on dangerous antipsychotic medicine.107 New York Times investigators 

 102 GAO, “Tax Gap,” 6.
 103 See Aaron C. Davis and Marina Lopes, “How the FAA Allows Jet Makers to ‘Self- certify’ that 
Planes Meet U.S. Safety Requirements,” Washington Post, March 15, 2019, https:// www.was hing 
tonp ost.com/ inv esti gati ons/ how- the- faa- all ows- jetmak ers- to- self- cert ify- that- pla nes- meet- us- saf 
ety- requi reme nts/ 2019/ 03/ 15/ 96d24 d4a- 46e6- 11e9- 90f0- 0cc feec 87a6 1_ st ory.html; Dominic Gates 
and Mike Baker, “Engineers Say Boeing Pushed to Limit Safety Testing in Race to Certify Planes, 
Including 737 Max,” Seattle Times, May 5, 2019. The Department of Transportation (DOT) Inspector 
General found that there were instances when a Boeing employee worked on an aircraft design and 
then changed hats and approved that same design as safe on behalf of the FAA under the delega-
tion program. DOT OIG, “Weaknesses in FAA’s Certification and Delegation Processes Hindered Its 
Oversight of the 737 MAX 8,” Report No. AV2021020 (February 23, 2021), 33.
 104 2017 Report by the National Air Traffic Controllers Association, cited in House Committee 
on Transportation and Infrastructure, “Final Committee Report on the Design, Development and 
Certification of the Boeing 737 Max” (September 2020), 64.
 105 See Niraj Chokshi and Michael S. Schmidt, “Boeing Reaches $2.5 Billion Settlement with 
U.S. over 737 Max,” New York Times, January 7, 2021.
 106 Congress had pushed the FAA to expand the certification delegation program but reversed 
course after the fatal crashes. See Dominic Gates, “Congress on the Brink of Major FAA Oversight 
Reform in Wake of Boeing 737 Max Crashes,” Seattle Times, December 21, 2020.
 107 Jessica Silver- Greenberg and Robert Gebeloff, “Maggots, Rape and Yet Five Stars: How U.S. 
Ratings of Nursing Homes Mislead the Public,” New York Times, March 13, 2021, https:// www.nyti 
mes.com/ 2021/ 03/ 13/ busin ess/ nurs ing- homes- rati ngs- medic are- covid.html.
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found that in a three- year period, health inspectors wrote up about 5,700 nursing 
homes— more than one in every three in the country— for misreporting data, 
including nearly 800 homes with top ratings. The Health and Human Services 
Inspector General found that nursing homes only reported 16 percent of 
incidents where residents were hospitalized for potential abuse and neglect.108 
The California Attorney General sued a nursing home chain with more than 
68,000 facilities across the nation for submitting false information to CMS in an 
attempt to manipulate the star rating system.109

These are just a few examples from headlines in the last few years. It turns out 
EPA’s compliance challenges aren’t that unusual. That’s what you would expect, 
because there’s no reason to think that compliance is worse for environmental 
rules than it is for other regulatory programs. The real world is messy in every 
field of endeavor. Companies look for ways around, people make mistakes, it is 
easy to not pay attention, most follow the path of least resistance, and some cheat. 
If visibility into violations is low, and opportunities to evade or obfuscate or ig-
nore abound, we know what happens. There is little point in railing against these 
facts of life. The question is, what are we going to do about it?

The time is right. President Biden has called for a fresh look at OMB’s 
standards for regulatory action.110 OMB is charged to review and modernize 
regulatory review so that it affirmatively promotes regulations that advance es-
sential values, including environmental stewardship, public health, and racial 
justice. No agency is more affected by OMB’s regulatory review than EPA; energy 
and environmental regulations represented more than 80 percent of the benefits 
and about two- thirds of the costs of all significant federal rules.111

Conclusion

The twin beliefs that underlie nearly all environmental rules— that compa-
nies will comply just because you write a requirement in a rule, and it is up to 

 108 Department of Health and Human Services Office of the Inspector General, “Incidents 
of Potential Abuse and Neglect at Skilled Nursing Facilities Were Not Always Reported and 
Investigated,” A- 01- 16- 00509 (June 2019), 11– 12.
 109 Mallory Hackett, “California AG Claims Large Nursing Home Chain Manipulated CMS Star 
Ratings,” Health Care Finance News, March 16, 2021, https:// www.health care fina ncen ews.com/ 
news/ cal ifor nia- ag- cla ims- large- nurs ing- home- chain- mani pula ted- cms- star- rati ngs.
 110 Presidential Memorandum, “Modernizing Regulatory Review” (January 20, 2021), https:// 
www.whi teho use.gov/ briefi ng- room/ presi dent ial- acti ons/ 2021/ 01/ 20/ mode rniz ing- reg ulat ory- rev 
iew/ . The Presidential Memorandum specifically calls for updating OMB’s 2003 Circular A- 4. Revesz, 
“New Era for Regulatory Review.”
 111 Joseph E. Aldy, “Modernizing Regulatory Review for Energy, Environmental Policy,” 
Environmental Forum (Environmental Law Institute, March/ April 2021).
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enforcement to make compliance happen— have been cemented in place by EPA 
guidance.

Some have responded to criticism of the 100 percent compliance assumption 
by suggesting we insert a more realistic compliance assumption in its place. I am 
opposed to that for this simple reason: our goal is to make the rules better, not 
more accurately track their demise. Let’s not chuck the 100 percent compliance 
assumption, let’s design rules that are worthy of it.

The suggestions in this chapter apply Next Gen learning to EPA’s regulatory 
process. Regulated companies don’t reliably do things just because you tell them 
to, and rule writers don’t either. We tried the voluntary approach at EPA, and pre-
dictably, it didn’t work. You have to create a process where doing the new thing is 
impossible to avoid. There is static and pushback at the outset, because of course. 
Asking people to change is a steep uphill climb. Once it gets going though, the 
initially resistant can be the best advocates.

Regulations are one of the main ways governments protect people. The public 
is counting on regulators to make sure that happens. We can do a lot better than 
we are doing now, by being clear- eyed about implementation realities. It is pos-
sible to make compliance the path of least resistance. We just have to set aside the 
blinders that have obscured the path thus far and give ourselves a strong shove in 
the right direction.
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5
Next Gen Strategies

A Playbook

Although every regulation needs a design tailored to its specific problem, some 
Next Gen strategies are so important and broadly valuable that they deserve a 
place in just about every program. This chapter is about those widely useful tools, 
the workhorses of Next Gen.

Some of the strategies in common use already— like monitoring and 
reporting— are not living up to their potential and could be a great deal more 
powerful with a Next Gen upgrade. Others— like data- substitution requirements 
and shifting the burden of proof— are underappreciated and should be added 
to the consider- every- time list. All of these tools have stand- alone benefits, 
but their real power is in how they work in combination with other Next Gen 
ideas. Monitoring is essential, but its impact is greatly amplified if the data is re-
ported to regulators. Government awareness is good, but public disclosure adds 
the power of public accountability. Each element has a role to play as part of the 
larger compliance- driving structure.1

Next Gen tools are just like any other part of a regulation. Regulators can’t as-
sume that companies will do them just because the rule tells them to. Even the 
best Next Gen ideas aren’t immune from the realities that affect all other parts of 
a regulation; if there are many ways to evade, avoid, or ignore a Next Gen idea, it 
won’t be that effective. So compliance drivers like monitoring or reporting also 
need to include provisions that make them more likely to be implemented. That’s 
Next Gen 101.

Monitoring

The centerpiece of a strong regulatory outcome is measuring what regulators care 
most about. Reliable monitoring, especially in close to real time, significantly 

 1 For a well- analyzed identification of principles to inform more effective rules, written by 
two EPA employees who helped lead that effort from the inside, see David A. Hindin and Jon 
D. Silberman, “Designing More Effective Rules and Permits,” George Washington Journal of Energy & 
Environmental Law (Spring 2016).
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improves the chances that the regulation will accomplish what it set out to 
achieve. It isn’t enough by itself— it works as part of a suite of strategies to drive 
better performance— but credible measurement can be the foundation of a pow-
erfully effective regulatory structure.

The confidence that strong measurement creates provides more room for in-
novative regulatory options. Accurate pollution measurement is what supported 
cost- saving trading of pollution allowances in the Acid Rain Program, for example; 
precise monitoring of SO2 at every regulated source allowed creation of a market, 
which otherwise would have been impossible.

Emerging techniques to measure pollution are the biggest technological change 
that could dramatically affect outcomes. Pollution monitoring is rapidly getting 
better, faster, cheaper, smaller, and more mobile. Especially when combined with 
powerful new information technologies and the ability to crunch previously 
daunting amounts of data, these technological innovations can be a game changer. 
This chapter includes discussion of the compliance benefits of requiring sources to 
monitor their own pollution or other regulated behavior. Use of advanced moni-
toring strategies by regulators is explored in  chapter 10. What are the key principles 
for effective monitoring strategies?

Direct Measurement Is Best

One of the biggest compliance problems environmental programs face is the re-
ality that when EPA monitors actual emissions, it finds that pollution is much worse 
than is being reported. An example: actual measurement of flares at two large refin-
eries found that they were emitting up to 25 times the amount of pollution that the 
companies had reported based on estimates.2 The net effect: a lot more pollution 
was going into the surrounding communities than was revealed by the estimated 
emissions.3

Government’s information about pollution from regulated sources is fre-
quently off the mark because reported pollution is estimated rather than meas-
ured.4 Many air sources rely on EPA’s “emission factors” or other estimates to 

 2 See Cynthia Giles, “Next Generation Compliance, Partnership with States and Local Air 
Agencies,” Presentation at the National Association of Clean Air Agencies (May 5, 2014), slide 8, for a 
graph displaying data on the emissions disparities at these refineries, available online at http:// 4clean 
air.org/ Spr ing2 014/ Giles.ppt.
 3 EPA, “EPA Enforcement Targets Flaring Efficiency Violations,” EPA Enforcement Alert (August 
2012), https:// www.epa.gov/ sites/ defa ult/ files/ docume nts/ flarin gvio lati ons.pdf.
 4 Ralph Smith, “Detect Them Before They Get Away: Fenceline Monitoring’s Potential to Improve 
Fugitive Emissions Management,” Tulane Environmental Law Journal, Vol. 28, No. 2 (Summer 
2015): 446– 47. See also sources cited in  chapter 2, section titled “For Some Important Programs, 
EPA’s Understanding of Noncompliance Is Wrong” (stationary sources of air pollution).
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report their pollution levels instead of actually measuring their emissions.5 EPA’s 
emission factors— over half of which EPA itself describes as “poor” quality— are 
averages and were never intended to predict what an individual facility emits. 
EPA itself recently issued an Enforcement Alert warning facilities about using 
such estimated emissions in compliance reporting, citing the example of health- 
concerning emissions from heated oil storage tanks where emission factors 
understated actual emissions by a factor of 100.6 Time and again actual measure-
ment reveals that actual pollution is much worse— sometimes hundreds of times 
higher— than estimates claim.7

While the evidence piles up that emission factors systematically underesti-
mate emissions, new monitoring technologies are a possible paradigm changer.8 
Advances in measurement technology make more accurate and reliable meas-
urement possible for many pollutants.9 Some monitoring technologies create a 
visual image of pollution that can’t be seen with the naked eye, a quick and pow-
erful detection strategy.10 Satellites are increasingly viable as a site- specific pol-
lution tracker.11 The cost of direct measurement is already reasonable for some 
pollutants, and prices are rapidly declining.12

New monitoring technologies can also help identify pollution from dispersed 
“fugitive” sources— like valves, pumps, and compressors— at a large facility.13 

 5 EPA, “AP- 42: Compilation of Air Emissions Factors,” https:// www.epa.gov/ air- emissi ons- fact 
ors- and- qua ntifi cat ion/ ap- 42- comp ilat ion- air- emissi ons- fact ors (list of emission factors); Rachael 
Leven, “Most of EPA’s Pollution Estimates Are Unreliable. So Why Is Everyone Still Using Them?” 
Center for Public Integrity, January 29, 2018, https:// publ icin tegr ity.org/ envi ronm ent/ most- of- the- 
epas- pollut ion- estima tes- are- unr elia ble- so- why- is- every one- still- using- them/  (explaining the 
many flaws in use of emissions factors).
 6 EPA, “EPA Reminder About Inappropriate Use of AP- 42 Emission Factors,” EPA Enforcement 
Alert, November 2020, https:// www.epa.gov/ sites/ defa ult/ files/ 2021- 01/ docume nts/ ap42- enfor 
ceme ntal ert.pdf.
 7 See  chapter 2, “For Some Important Programs, EPA’s Understanding of Noncompliance Is 
Wrong”; EPA OIG, “EPA Can Improve Emissions Factor Development and Management,” EPA OIG 
Report #2006- P- 00017, March 22, 2006, at 8, 10– 13.
 8 See Emily G. Snyder et al, “The Changing Paradigm of Air Pollution Monitoring,” Environmental 
Science and Technology, Vol. 47, No. 20 (2013): 11369– 377.
 9 Smith, “Fenceline Monitoring,” 434.
 10 For video showing how infrared cameras reveal otherwise invisible pollution, see Jonah M. 
Kessel and Hiroko Tabuchi, “It’s a Vast, Invisible Climate Menace. We Made It Visible,” New York 
Times, December 12, 2019, https:// www.nyti mes.com/ inte ract ive/ 2019/ 12/ 12/ clim ate/ texas- meth 
ane- super- emitt ers.html.
 11 Brady Dennis, “How Satellites Could Help Hold Countries to Emissions Promises Made at 
COP26 Summit,” Washington Post, November 9, 2021, https:// www.was hing tonp ost.com/ clim ate- 
envi ronm ent/ 2021/ 11/ 09/ cop26- sat elli tes- emissi ons/ .
 12 Adam Babich, “The Unfulfilled Promise of Effective Air Quality and Emissions Monitoring,” 
Georgetown Environmental Law Review, Vol. 30, No. 4 (Summer 2018): 571, 575.
 13 See, e.g., EPA, “Standards of Performance for New, Reconstructed, and Modified Sources and 
Emissions Guidelines for Existing Sources: Oil and Natural Gas Sector Climate Review,” Proposed 
Rule, Federal Register, Vol. 86 (November 15, 2021): 63146, 63175– 177 (“EPA 2021 Proposed 
Methane Rule”) (description of a workshop exploring advances in monitoring technology and a pro-
posal for changing EPA’s regulatory approach based on those monitoring innovations).
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Monitoring at the fence line is also possible, as EPA required refineries to do for 
benzene in a 2015 rule.14 Unsurprisingly, fenceline monitoring revealed emis-
sions of benzene at many refineries that were well above what they should have 
been.15 Fenceline monitoring can work for other sectors,16 and for water pollu-
tion as well.17

New measurement technologies for water pollution can help resolve decades- 
long disputes that have hampered cleanup. One example is the so- called “lab 
on a chip” technologies.18 We are close to the day when monitoring can quickly 
identify the source of pathogens in surface water, making it easy to figure out if 
the problem is leaking septic tanks or the upstream chicken farm.19 That meas-
urement clarity can cut through arguments about who is responsible, making it 
easier to solve the compliance problem.20

It’s not just pollution that can be directly measured. A game changer for il-
legal fishing is the ability to track vessel location and know if a ship is in a no- 
fish zone.21 Some creative researchers— using ocean- going birds fitted with radar 
detectors— discovered that 28 percent to 37 percent of fishing vessels turned off 
their electronic tracking devices to evade detection, proving both the value of in-
novative monitoring and the need to remain vigilant.22

 14 See Babich, “The Unfulfilled Promise,” 599; Gina McCarthy and Janet McCabe, “Foreword,” 
Harvard Environmental Law Review, Vol. 41, No. 2 (2017): 322– 23.
 15 “Environmental Justice and Refinery Pollution,” Environmental Integrity Project (April 2021), 
https:// env iron ment alin tegr ity.org/ repo rts/ enviro nmen tal- just ice- and- refin ery- pollut ion/ .
 16 Hedrick Strickland and Bob Fraser, “On the Fence about Fenceline Monitoring?,” Air and 
Waste Management Association (August 2018) (“As passive monitoring proves its utility in the re-
finery sector and becomes mainstream, more opportunities to utilize it for ‘next- generation compli-
ance’ could be forthcoming for other types of facilities.”); Jacob Hollinger, “EPA’s Next Generation 
Compliance Initiative— The Agency’s Latest Proposed Rule for Refineries Shows the Initiative 
in Action and Provides a Glimpse of the Future for Other Industries,” Energy Business Law, May 
27, 2014.
 17 The water equivalent of fenceline monitoring is checking water quality both upstream and 
downstream of a water discharge point, as Colorado requires some water pollution sources to do. 
Colorado Regulation 85.6(2) (2012), https:// www.color ado.gov/ paci fic/ sites/ defa ult/ files/ WQ_ nonp 
oint _ sou rce- Reg ulat ion- 85.pdf.
 18 See Ning Wang, Ting Dai, and Lei Lei, “Optofluidic Technology for Water Quality Monitoring,” 
Micromachines, Vol. 9, No. 4 (April 2018): 158, https:// doi.org/ 10.3390/ mi9040 158.
 19 EPA, “Advanced Monitoring,” EPA Office of Enforcement and Compliance Assurance, Next 
Generation Compliance, EPA/ Association of Clean Water Administrators Annual meeting, August 
11, 2016, https:// www.acwa- us.org/ wp- cont ent/ uplo ads/ 2017/ 05/ ACWA- OECA- Water- Mon itor 
ing- Fact- She ets- combi ned- 2016- Ann ual- Meet ing- 8- 11- 16.pdf.
 20 See GAO, “Wider Use of Advanced Technologies Can Improve Emissions Monitoring,” GAO- 
01- 313, June 2001, at 58 (studies show that animals were the primary source of fecal- related bacteria 
in certain waters, not leaking sewers or septic systems).
 21 Jane Lubchenko, “People and the Ocean, 3.0: A New Narrative with Transformative Benefits,” 
in Daniel C. Esty ed., A Better Planet: Big Ideas for a Sustainable Future (Yale University Press, 2019), 
78; Global Fishing Watch, “Revolutionizing Ocean Monitoring and Analysis,” https:// glo balfi shi 
ngwa tch.org/ map (interactive map showing active fishing vessels using data from satellites and other 
sources).
 22 Katherine Kornei, “They’re Stealthy at Sea, but They Can’t Hide from the Albatross,” New York 
Times, January 27, 2020, https:// www.nyti mes.com/ 2020/ 01/ 27/ scie nce/ albatr oss- ocean- radar.html.
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Regulations that require actual measurement, instead of allowing estimates 
or completely skipping any obligation to monitor and report, would reveal that 
many sources are in violation of environmental rules. That’s a major reason in-
dustry often opposes mandatory measurement; they fear it will make violations 
more difficult to get away with.23 My point exactly. Required direct measurement 
should always be considered for environmental standards, because it is a first and 
huge step toward fixing noncompliance and knowing how bad the violations are.

Mandatory direct monitoring has another salutary effect as well: it creates 
a market for measurement technologies, giving monitoring companies incen-
tive to develop better, cheaper monitors. During the Obama EPA, I asked many 
authors of new pollution measurement technologies what EPA could do to sup-
port further innovation. They uniformly said: “Make monitoring mandatory.” 
Regulatory requirements lead to advances in technology that reduce compliance 
costs, as long experience has repeatedly demonstrated.

Continuous Monitoring Has the Most Compliance Power

Just as some measurement is better than none, frequent measurement is far 
better than very intermittent. Frequency that approaches “continuous” moni-
toring has tremendous power to improve compliance and dramatically cut pol-
lution. Continuous emission monitoring systems (CEMS) are already in use for 
many air pollutants, and the list is growing quickly. CEMS are widely viewed as 
the best compliance- monitoring option for large sources of air pollution.24

The extremely intermittent methods used to monitor pollution from 
many air sources today have proven unreliable, both because they happen so 
infrequently— less than once every five years in some cases— and because they 
involve so many opportunities to go astray. A recent EPA Inspector General in-
vestigation in one state found that most tests for particulate matter— which is 
one of the most health- damaging pollutants— were unreliable because they 
failed to follow the quality assurance and calibration obligations, without which 
the test results are meaningless.25 The Office of Inspector General (OIG) reports 
that EPA staff confirmed that the same problems occur across the country.

One of the most obvious benefits of continuous monitoring is rapid detection 
of pollution problems so violations can be prevented or quickly fixed. An Exxon 

 23 Babich, “The Unfulfilled Promise,” 571. It’s not just industry that worries about accurate 
monitoring; states also resist upgrading monitors for fear it would boost their pollution readings, 
requiring them to crack down on polluters. GAO, “Opportunities to Better Sustain and Modernize 
the National Air Quality Monitoring System,” GAO Report GAO- 21- 38 (November 2020), 29.
 24 EPA, “Inappropriate Use of AP- 42 Emission Factors.”
 25 EPA OIG, “More Effective Oversight is Needed for Particulate Matter Emissions Compliance 
Testing,” EPA OIG 19- P- 0251 (July 2019), 12, 15– 16.



126 Next Generation Compliance

Mobile refinery, for example, released large amounts of dangerous benzene when 
a plug failed at 2 a.m. and the ensuing benzene release was not detected until an 
inspector arrived seven hours later; that one leak released more benzene than the 
refinery reported emitting over the two preceding years.26 Leaks in underground 
storage tanks can be immediately detected through inside- the- tank monitors 
that transmit continuously to a central office, a big advance for protecting from 
leaks over twice- a- year measurement by a person with a dipstick.27

Real- time information on pollution also has a lot more operational relevance 
for plant managers. When grab sample results don’t come back from the lab for 
days or sometimes months, the world has moved on. The opportunity to explore 
explanations for elevated readings as they are happening will be lost. Putting 
real- time emissions information into the hands of plant managers elevates its op-
erational visibility and gives mangers a chance to find the reasons for problems, 
learning that can have significant long- term benefits.

Continuous monitoring can also reveal wide variability that is obscured with 
sampling that averages daily, weekly, or monthly performance. Armed with that 
more nuanced understanding, companies discover more effective solutions to 
improve compliance. After a dairy plant started monitoring every five minutes, 
it discovered that phosphorus loading was highly variable. Relying on that near- 
continuous monitoring, the plant shifted from treatment decisions using average 
pollution loads to an automated system that dispensed treatment chemicals 
to address pollution measured in real time, improving compliance and saving 
money.28 The City of South Bend, Indiana had a similar experience when it 
installed smart monitors throughout the sewer system; continuous monitoring 
allowed the city to redirect flow when backups were detected, reducing violating 
discharges of raw sewage by 70 percent and saving the city hundreds of millions 
of dollars.29

Another big advantage of continuous monitoring is that it allows an auto-
mated response that can fix the problem before noncompliance occurs. When 
readings show that a facility is getting close to a violation, it can automatically 
change inputs. Violation avoided. That’s what the refinery operators of the vio-
lating flares mentioned earlier in this chapter did after the violations came to 

 26 Smith, “Fenceline Monitoring,” 448– 49.
 27 EPA “Total Petroleum Puerto Rico Corp. Agrees to Spend $1.6 Million to Improve Leak 
Detection in at Least 125 Gas Stations Across Puerto Rico and U.S. Virgin Islands,” News Release, 
March 9, 2015, https:// arch ive.epa.gov/ epa/ newsr elea ses/ total- petrol eum- pue rto- rico- corp- agr ees- 
spend- 16- mill ion- impr ove- leak- detect ion- least.html.
 28 Hach, “Improving Compliance Through Real- Time Phosphorus Control,” Treatment Plant 
Operator Magazine, May 7, 2018. https:// www.tpo mag.com/ online _ exc lusi ves/ 2018/ 05/ improving_ 
compliance_ through_ real_ time_ phos phor us_ c ontr ol_ s c_ 00 1fa.
 29 Luis Montestruque, “Hi- tech Sewers Can Help Safeguard Public Health, Environment and 
Economies,” American City and County, February 17, 2021, https:// www.americ anci tyan dcou nty.
com/ 2021/ 02/ 17/ hi- tech- sew ers- can- help- safegu ard- pub lic- hea lth- envi ronm ent- and- econom ies/ .
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light.30 Even if the response isn’t automated, continuous monitoring can be 
equipped with alarms or automated text notices that draw attention to problems 
and invite active decision- making to prevent violations.

The huge increase in confidence about accuracy of pollution measurement 
that comes from continuous monitoring also makes it possible to embrace 
innovative regulatory approaches. Government isn’t going to be willing to 
try a market- trading strategy for pollution if the data on which it is based is 
known to be unreliable. With protection of public health in the balance, EPA 
will be understandably reluctant to give up known- to- be- effective strategies 
in favor of approaches that can’t be reliably measured. Continuous monitors 
help break that impasse. Certainty about results allows more flexibility as to 
methods.

Continuous monitoring is also a big deterrent to negligence and fraud. When 
companies know that increases in pollution can be detected in real time, they 
are far less likely to engage in risky or prohibited practices, like dumping prohib-
ited chemicals down the drain or increasing emissions at night. By definition, 
monitoring all the time also eliminates a big problem frequently encountered 
with intermittent sampling: intentionally avoiding times when pollution is 
likely highest. It is still possible to cheat even with continuous monitors,31 but it 
requires a lot more sophistication and determination and is much easier to catch, 
all of which make cheating far less likely.

Use of continuous emissions monitors has been associated with emissions 
reductions and increased rates of compliance. A study conducted by EPA’s 
Midwest regional office involving data from more than 1,100 facilities found 
that use of CEMS, coupled with an obligation to tell EPA what the company 
was going to do about excess emissions, reduced pollution, especially from the 
highest- emitting sources.32

For all of these reasons, continuous monitoring is likely a big part of the an-
swer to some of our more vexing compliance problems. Government struggles 
to assure compliance at over 1 million oil and gas wells in the United States, for 
example, because emissions are invisible, intermittent, and unpredictable. That 
makes it challenging to impose accountability for the threats to health and cli-
mate that result from widespread violations in this sector. Close to continuous 

 30 EPA, “Marathon Petroleum Company— LP and Catlettsburg Refining— LLC Settlement 
(Flaring),” April 5, 2012, https:// www.epa.gov/ enfo rcem ent/ marat hon- petrol eum- comp any- lp- and- 
catle ttsb urg- refin ing- llc- set tlem ent- flar ing#mit igat ion.
 31 DOJ, “Former Berkshire Power Manager Sentenced For Conspiring to Tamper with Air 
Pollution Monitors,” Press Release, US Attorney’s Office, District of Massachusetts, May 31, 2017, 
https:// www.just ice.gov/ usao- ma/ pr/ for mer- berksh ire- power- mana ger- senten ced- con spir ing- tam 
per- air- pollut ion- monit ors.
 32 GAO, “Wider Use of Advanced Technologies,” 27.
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monitoring, which may soon be possible through a combination of satellites, 
aerial monitoring, and on- the- ground monitors, could be the game changer 
this challenging compliance problem needs.33 The same is true for the stunning 
amount of pollution from ocean- going ships. Thus far the regulatory strategy 
has been to mandate that vessels use low- sulfur fuel, but knowing which on- 
board fuel ships are burning hundreds of miles from shore makes that a compli-
ance nightmare. Requiring these large ships to continuously monitor emissions 
through CEMS could be the breakthrough needed to achieve compliance with 
these essential- for- public- health measures, as Seema Kakade and Matt Haber 
have so convincingly argued.34 Continuous monitoring for trucks through on- 
board diagnostics and real- time communication to a central location through 
telematics has tremendous potential to address the serious pollution problems 
caused by unlawful engine alterations.35

Continuous monitoring is now technically viable for many pollutants in both 
air and water. But industry often opposes them. Why? The same reason that they 
resist any kind of monitoring: fear that continuous monitoring might reveal 
violations.36 Even in the early days of CEMS, the EPA CEMS manager opined 
that the reason facilities don’t want their emissions monitored on a full- time basis 
was that it would then be possible to know if a facility was exceeding emission 
limits, and for how long and by how much.37 While there are many advantages 
for industry in knowing more about their own operations— including the po-
tential to save money— it is indisputable that better information could reveal 
problems. That’s one of the reasons that continuous measurement is not going 
to happen in more than a small handful of companies unless it is required. Every 
proposed environmental regulation should include a serious look at continuous 
monitoring for whatever provisions are most essential because of its tremendous 
power to drive much better outcomes.

 33 See discussion of methane pollution issues and potential solutions in  chapter 9.
 34 Seema Kakade and Matt Haber, “Detecting Corporate Environmental Cheating,” Ecology Law 
Quarterly, Vol. 47 No. 3 (2020): 771– 822.
 35 See, e.g., Alex Crissey, “Let’s Get Visible: Telematics and Visibility Are Fleet Equipment’s 
2020 Truck Trend of the Year,” Fleet Equipment Magazine, January 4, 2021, https:// www.fleete quip 
ment mag.com/ truck- trend- of- the- year- 2020- tel emat ics- vis ibil ity/  ; Eric Miller, “CARB Approves 
Amendments to Onboard Diagnostic System Regulations,” Transport Topics, July 26, 2021, https:// 
www.ttn ews.com/ artic les/ carb- appro ves- ame ndme nts- onbo ard- dia gnos tic- sys tem- regu lati ons 
(changes to rules for onboard diagnostics for trucks to improve real- time diagnostic information); 
“National Compliance Initiative: Stopping Aftermarket Defeat Devices for Vehicles and Engines,” 
EPA, https:// www.epa.gov/ enfo rcem ent/ natio nal- com plia nce- ini tiat ive- stopp ing- afte rmar ket- def 
eat- devi ces- vehic les- and- engi nes (extensive aftermarket alterations of vehicles is a significant con-
tributor to air pollution).
 36 See, e.g., GAO, “Wider Use of Advanced Technologies,” 6.
 37 GAO, “Improvements Needed in Detecting and Preventing Violations,” RCED- 90- 155, 
September 1990, at 24.



Next Gen Strategies: A Playbook 129

Citizen Monitoring Can Be an Additional Motivator

Citizen science can apply additional pressure for compliance. Knowing that 
neighbors can check what’s happening and blow the whistle can inspire better 
performance. You never know when a nearby resident might be watching.38 
A simple cell phone can be enough to record obvious lead paint violations 
and notify government.39 Nonprofit organizations can do sophisticated meas-
urement and publish the results, putting pressure on violating companies.40 
Aggregating large numbers of low- tech monitoring stations is an intriguing 
method for screening pollution problems.41

What do these possibilities mean for rule design? Number one: don’t get in 
the way; at minimum don’t make it any harder for outside groups to do their own 
work to press for better outcomes. Second, make as much facility- compliance 
data available to the public as possible, to facilitate community engagement and 
scrutiny. Finally, consider building citizen science into the rule. When remote 
monitoring is feasible— as it is for oil and gas emissions, for example, through 
aerial surveys and increasingly with satellites— government might create a 
pathway for credible citizen science to trigger regulatory obligations. In the right 
situations, crowdsourcing compliance monitoring can be a powerful compliance 
motivator.

Remember the Lessons of Next Gen When Designing 
Monitoring Requirements

Monitoring obligations are just like any other requirement in a rule. They aren’t 
going to reliably happen just because you write them down. Assuming compli-
ance won’t cut the mustard. Nor can regulators count on enforcement to remedy 
monitoring violations; they are often harder to catch and far more numerous 
than end- of- pipe- type violations. And more insidious: widespread monitoring 
violations make government blind to the seriousness of the noncompliance.

Here are some of the ways that monitoring can run off the rails:

 38 That’s what the Louisiana Bucket Brigade teaches fenceline communities to do. “The Bucket,” 
https:// labu cket brig ade.org/ pollut ion- tools- resour ces/ the- buc ket/ #.
 39 “EPA Cites First RRP Violator, with an Assist from YouTube,” The Journal of Light Construction, 
July 1, 2011, https:// www.jlconl ine.com/ how- to/ jlc- rep ort- epa- cites- first- rrp- viola tor- with- an- ass 
ist- from- youtub e_ o (EPA enforcement action based on anonymous video tip via YouTube).
 40 EDF, “Methane Research Series: 16 Studies,” Environmental Defense Fund, https:// www.edf.org/ 
clim ate/ meth ane- resea rch- ser ies- 16- stud ies.
 41 For example, Purple Air automatically uploads from privately installed monitors and displays 
the data on an interactive map in real time, https:// www2.purple air.com/ .
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Strategic shut down. Monitors expected to reveal some unpleasant news can 
just be shut down. For alleged maintenance, for example. That’s what’s hap-
pening with air quality monitors in some areas of the United States at risk 
of exceeding pollution thresholds that would trigger big consequences.42 
Significant percentages of fishing vessels turn off electronic tracking 
devices that would reveal fishing in illegal areas.43

Don’t monitor or monitor incorrectly. Some sources, intentionally or not, don’t 
conduct the required monitoring. Especially when there are multiple 
locations in one facility that are supposed to be checked, it is exceptionally 
difficult for regulators to know if the company is skipping some required 
monitoring or doing it improperly.44

Dodge violations by oversampling in cleaner areas. That’s what many drinking 
water systems do to avoid going over the percentage threshold that would 
obligate corrective action: add some additional known- to- be- clean 
samples to the mix, so the bad samples are no longer above the triggering 
percentage.45

Monitor where you expect pollution will be less. That’s happening with na-
tional air quality monitors, recent research shows.46 Despite requirements 
to sample where lead contamination is most likely, many drinking water 
suppliers don’t do that.47 One consulting firm advertised strategic place-
ment of air monitors: “EPA offers a great deal of flexibility in determining 
sampler placement. By carefully considering the facility configuration, 
the location of known sources, proximity of neighboring facilities, and 

 42 Yingfei Mu, Edward A. Rubin, and Eric Zou, “What’s Missing in Environmental (Self- )
Monitoring: Evidence from Strategic Shutdowns of Pollution Monitors,” National Bureau of Economic 
Research (April 2021, revised October 2021), https:// doi.org/ 10.3386/ w28 735.
 43 Uki Goni, “Hundreds of Fishing Fleets That Go ‘Dark’ Suspected of Illegal Hunting, Study 
Finds,” The Guardian, June 2, 2021, https:// www.theg uard ian.com/ envi ronm ent/ 2021/ jun/ 02/ fish 
ing- fle ets- go- dark- suspec ted- ille gal- hunt ing- study.
 44 For an example, see EPA, “Reduction of Hazardous Waste Air Emissions,” EPA Compliance 
Advisory, April 2018, https:// www.epa.gov/ sites/ defa ult/ files/ 2018- 05/ docume nts/ rcraai rcom 
plia ncea dvis ory.pdf. See also Littice Bacon- Blood, “Water Employees Convicted in Brain- Eating 
Amoeba Investigation,” NOLA.com, May 13, 2015, updated July 18, 2019 (two employees of a 
drinking water provider convicted for skipping required monitoring in a drinking water system 
where a potentially deadly brain- eating amoeba was found).
 45 See discussion of this strategy— called “sampling out”— in  chapter 1, section titled “Programs 
with Pervasive Violations: Four Examples,” sections on drinking water;  chapter 2, section titled 
“For Some Important Programs, EPA’s Understanding of Noncompliance Is Wrong,” section on 
drinking water.
 46 Corbett Grainger, Andrew Schreiber, and Wonjun Chang, “ Do Regulators Strategically Avoid 
Pollution Hotspots when Siting Monitors? Evidence from Remote Sensing of Air Pollution,” Working 
paper (2017).
 47 Brenda Goodman, Andy Miller, Erica Hensley, and Elizabeth Fite, “Lax Oversight Weakens 
Lead Testing of Water,” WebMD, June 12, 2017, https:// www.webmd.com/ spec ial- repo rts/ lead- dang 
ers/ 20170 612/ lead- water- test ing.
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seasonal weather patterns, monitoring networks can be designed to mini-
mize the chances of exceeding the action level.”48

Mess with the monitors or the data. Straight- ahead cheating is an ever- popular 
option. Water dischargers have submitted false monitoring data.49 Utilities 
have tampered with air monitors.50 Drinking water suppliers have lied 
about water quality sampling.51 Lead paint inspectors have falsely cleared 
properties as containing no lead paint.52

Monitors that don’t deliver. The promised immediate detection of leaks from 
oil pipelines, for example, isn’t proving so reliable; federal data show that 
leak detection technology only identified about 7 percent of pipeline spills 
since 2010.53

All of this is unsurprising. Companies will not be at their most diligent when it 
comes to ferreting out information that government will use to hold them ac-
countable. As with any regulatory obligation, when the incentives line up against 
compliance, and it is next to impossible for regulators to find out, violations will 
be widespread. Of course.

The good news is that a lot of these issues are fixable. Regulators just need 
to ask themselves: Is it possible for companies to avoid, ignore, or game the 
monitoring requirements, and if so, how would they do that? Then tee up a 
Next Gen strategy to make that hard or impossible. There will be less strategic 
down time of monitors when blank spaces in the self- monitoring report result 
in worse- than- likely assumptions, as data- substitution provisions require. Rules 
can also provide less discretion on where and how monitoring is done; every 
time impossible- to- observe judgment is applied, the opportunity to fudge goes 
way up. Don’t set up a situation where gaming is allowed, even invited, such 
as obligations triggered by a percentage of samples taken. Make sure the rule 
communicates that monitoring and reporting violations are very important, 
through penalties, for example.54 And definitely don’t buy into the canard that 

 48 Strickland, “On the Fence about Fenceline Monitoring,” 2.
 49 Ken Ward Jr., “Lab Official Admits Faking Coal Water Quality Reports,” Charleston Gazette- 
Mail, October 9, 2014, updated October 27, 2017.
 50 DOJ Press Release, “Berkshire Power.”
 51 DOJ, “Former Town of Cary Employee Pleads Guilty to Falsifying Drinking Water Sampling 
Results,” Press Release, US Attorney, Eastern District of North Carolina, September 26, 2016, https:// 
www.just ice.gov/ usao- ednc/ pr/ for mer- town- cary- emplo yee- ple ads- gui lty- fal sify ing- drink ing- 
water- sampl ing- resu lts.
 52 “Former Detroit Lead Inspector Sentenced for Fraud,” Environmental Protection, February 
10, 2011, https:// eponl ine.com/ artic les/ 2011/ 02/ 10/ for mer- detr oit- lead- inspec tor- senten ced- for- 
fraud.aspx.
 53 Mike Soraghan, “Giant N.C. Spill Shows Gaps in Pipeline Safety,” E&E News, February 25, 2021.
 54 That’s what EPA’s recent climate rule for phasedown of HFCs does, by explicitly stating that 
failure to file the required reports can be a basis for EPA to withhold allowances that the companies 
need to operate. EPA Final Rule, “Phasedown of Hydrofluorocarbons: Establishing the Allowance 
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failures to monitor or report are minor “paperwork” problems that deserve less 
scrutiny when violations are being tallied. Because monitoring is so central to 
the entire compliance enterprise, the monitoring provisions have to be just as 
compliance resilient as the standard itself.

Reporting

Reporting— regulated entities’ obligations to provide information to 
government— has been a foundational element of environmental laws since the 
beginning of EPA. How can reporting design help drive better compliance?

Self- reporting

Reporting by regulated facilities to government is the backbone of regulators’ 
knowledge about compliance. It makes sense that facilities are required to self- 
report: they are in the best position to know what’s happening in their own com-
panies. That’s not the only reason to require self- reporting though. Mandating 
reports to regulators serves three important functions. First is informing the 
company about its own operations. If the company has to file a report that 
includes data, the company has to collect the data. Now the company is aware of 
its obligations and how it is doing, which is an essential first step toward compli-
ance. Second is keeping government informed so regulators can take corrective 
action if needed. The third value of self- reporting is that it puts more compliance 
pressure on the regulated. Once the report is submitted, the company knows that 
regulators can see the violations. Government might enforce. And it might make 
the information available to the public, expanding the circle of parties who can 
press for action. Those risks induce some companies to fix problems on their 
own rather than wait to get hammered.

Self- reporting obligations can be sophisticated and powerful, as the 
Greenhouse Gas Reporting Rule has proved.55 But every reporting program can 
be strengthened by attention to a few basics.

Allocation and Trading Program Under the American Innovation and Manufacturing Act,” Federal 
Register, Vol. 86, No. 190 (October 5, 2021): 55171 (“Final Rule for HFC Phasedown”).

 55 The Greenhouse Gas Reporting Program is the gold standard of a reporting program that 
makes the most of Next Gen– type features, including common metric and format electronic re-
porting, automated pre- submittal checks that identify potential errors, mandatory certification, and 
robust post- submission data analytics to identify anomalies for follow- up. See a description of the 
Greenhouse Gas Reporting Program Report Verification at https:// www.epa.gov/ sites/ pro duct ion/ 
files/ 2015- 07/ docume nts/ ghgrp _ ver ific atio n_ fa ctsh eet.pdf.
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Required reporting of facts— not just conclusions— packs the most compliance 
punch.
Facts are harder to fudge than conclusory statements about compliance. The 
measured parts per million of pollutant X, the date you installed the required 
equipment, and your total sales of chemical Y this year are examples of facts that 
might be required in reporting. They are true or they aren’t: no shades of gray. 
Plus, hard data gives regulators a lot more information about what’s happening 
on the ground. It often matters if the pollutant is 7 parts per million or 700. After 
Colorado mandated a reporting checklist of facts to which hazardous waste com-
panies had to respond yes or no, the government- verified percentage of fully 
compliant facilities went from 31 percent to 84 percent .56

Reports should be designed to make it impossible to avoid admitting 
violations
Reporting isn’t just a fact- gathering exercise, it is also a method to draw the 
companies’ and the governments’ attention to what’s most essential. The most 
powerful design requires an unambiguous statement of the relevant fact, imme-
diately followed by a compliance determination: Is this a violation, yes or no? 
The report cannot be submitted without an answer. This simple design choice 
makes violations salient and helps achieve all three purposes of reporting: the 
company has admitted a violation so certainly knows it has a problem, govern-
ment can easily spot admitted violations, making its compliance- monitoring job 
much easier, and the public knows where to look to find out who is violating 
and by how much. On the other hand, if the report allows a narrative descrip-
tion of facts or compliance status or allows generic and broad statements of com-
pliance decoupled from particular facts, opportunities for avoidance abound. 
Massachusetts’ air permit reporting form is an example of impossible- to- dodge 
compliance reporting: it requires companies to check the box yes or no for each 
compliance requirement— not just for emissions limits but also for monitoring, 
testing, recordkeeping, and reporting.57

Certifications by a senior official under penalty of perjury provide compliance 
a boost
These certifications elevate the profile of compliance within the company; the 
senior official will have to be informed what the report says and may question 

 56 See the description of this program in Colorado Department of Public Health and Environment, 
“2014 Annual Report to the Colorado General Assembly,” February 1, 2015, at 10, https:// spl.cde.
state.co.us/ arte mis/ heseri als/ he171 318i nter net/ he171 3182 014i nter net.pdf.
 57 See “Operating Permit Annual Compliance Certification and Report,” MassDEP Operating 
Permit & Compliance Program, Massachusetts Department of Environmental Protection, available 
at https:// www.mass.gov/ gui des/ mass dep- operat ing- per mit- com plia nce- prog ram.
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why the company has so many violations. The fact that false reports expose the 
official to personal, not just corporate, accountability helps to increase accuracy. 
And of course, they are admissions in a potential enforcement action.

Regulators can test the resilience of their reporting design by asking them-
selves three questions. First, will a company that reports have looked at every-
thing that it should to understand how its own operation is doing? Report design 
should ensure that the necessary monitoring is done and that the most essential 
facts jump off the page. Second, once government gets the report will it be man-
ifestly clear at a glance— for individual facilities and across the entire sector— 
who is complying and who isn’t? The report should be set up so that the worst 
problems are quickly flagged, and all the reports considered together present a 
complete picture for the entire program. And third, but by no means last, if the 
self- reports are made public, is it possible for nonexperts to make sense of them? 
If the violating company knows that the reports will be publicly available, they 
should be worried.

If regulators struggle to create a reporting system that will achieve these object-
ives, maybe the problem is the underlying rule doesn’t have a good compliance 
design. If the compliance obligation isn’t clear in the rule, that confusion cannot 
be fixed through the reporting form. Reporting clarity also requires a definitive 
approach to measurement and monitoring; rules with badly designed moni-
toring obligations, like allowing estimates rather than actual measurement, also 
mean that self- reports won’t really answer the compliance question. If regulators 
are having a tough time translating the rule into a yes/ no format, maybe that’s 
because the rule itself doesn’t identify exactly what the firm is supposed to do and 
what facts prove it did or didn’t. This is why rule writers shouldn’t defer design 
of reporting obligations to others; viewing the rule through the reporting lens 
can help to identify important holes that need to be plugged before the rule is 
promulgated.58

The reporting obligations for the nation’s water pollution discharge system are 
widely viewed as a model of clarity. They require a statement of the permit limit, 
the monitored actual level of pollution, followed by a check- the- box yes/ no ad-
mission of violation. This self- reporting structure clearly identifies both the fact 
of a violation and its extent. In 1990, Congress attempted to import the effective 

 58 The Court of Appeals for the Third Circuit recently trashed Pennsylvania’s air rules for coal- 
fired power plants for this kind of reporting flaw. Pennsylvania’s regulations imposed less stringent 
air emissions limits when firms were operating at lower temperatures but permitted plants to use 
lower operating temperatures as an excuse for higher emissions without reporting actual operating 
temperatures to substantiate their claims. The Court found that it was “fanciful” to base a regulatory 
enforcement regime on such an “honor code” approach. “It is a strange regulatory system indeed,” 
the Court noted, “that is based on the good faith of the regulated entity to keep records which may 
be prejudicial to its operation and profitability.” On the basis of this “gaping loophole,” among other 
deficiencies, the Court found that the Pennsylvania regulation violated the Clean Air Act. Sierra Club 
v. EPA, 972 F.3d 290, 308, 309 (3d Cir. 2020).
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water- reporting system into the air program.59 It hasn’t turned out that way. 
Congress’s direction to beef up monitoring and reporting as an essential step to-
ward reducing air pollution violations has been undercut by political maneu-
vering, court challenges, and state implementation lapses.60

Next Gen applies to all aspects of a rule, including reporting. Companies don’t 
reliably do what’s required just because the obligation is written in black and 
white. If regulators are counting on compliance with reporting obligations, but 
don’t take steps to build in compliance drivers for those elements of the rule, 
that’s a major weakness. Reliable self- reporting is so important to effective im-
plementation that it requires its own Next Gen strategies— regulatory designs 
intended to make reporting hard to avoid and much more accurate.

At minimum, rules shouldn’t provide incentives to skip required reports. 
Almost all rules have less severe consequences for failing to report than they 
do for admitting a standards violation. That opens the door for deciding to pass 
on reporting instead of admitting a violation of standards. And it allows a low- 
consequence way out for companies that would rather focus on other things.

Consider requiring the strongest compliance- forcing type of reporting: real- 
time data with no retroactive changes. Direct reports of data from continuous 
emission monitors, for example, are much harder to avoid or change than end- 
of- quarter summary reports. That same is true for real- time recording of each 
transaction in the commercial chain, as EPA recently did in a rule to control the 
strong climate forcing chemicals referred to as HFCs.61 It takes a lot of sophisti-
cation and foresight to mess with that data without getting caught, so most com-
panies won’t try.

Adopt Next Gen ideas like automatic consequences to encourage compliance 
with monitoring and reporting obligations. If companies know that a missed 
report or a report with a blank space means automatic substitution with data 
that is likely worse than what accurate monitoring would have shown, compa-
nies are motivated to file reports and keep monitors in working order. Other 
automatic consequences are possible too, like penalties. The goal of such auto-
matic outcomes is to change the dynamic so that avoiding or ignoring the mon-
itoring or reporting obligation is more hassle and expense than just doing what’s 
required.

 59 David P. Novello, “The New Clean Air Act Operating Permit Program: EPA’s Final Rules,” 
Environmental Law Reporter, Vol. 23, No. 2 (February 1993): 10081.
 60 EPA OIG, “Substantial Changes Needed in Implementation and Oversight of Title V Permits 
If Program Goals Are to Be Fully Realized,” Report No. 2005- P- 00010, March 9, 2005, at 1, 
2. Nor has the situation improved much since the IG’s 2005 report. Claudia Copeland, “Clean Air 
Permitting: Implementation and Issues,” Congressional Research Service Report 7- 5700, RL33632, 
September 1, 2016.
 61 “EPA Final Rule for HFC Phasedown,” 55183– 186. See discussion of the HFC phasedown rule 
in  chapter 4.
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The lessons of Next Gen for self- reporting are fairly straight forward, but there 
are two important complications. The first is that many programs are adminis-
tered through individualized permits. The rule might be terrific, but if the permit 
isn’t, it’s the permit that controls. Any regulation that will be implemented 
through permits therefore needs sufficiently clear direction about how permits 
must be written so that Next Gen strategies in rules make it through to permits 
unscathed.

The second— and related— challenge is federalism. For the great majority 
of environmental programs, federal rules are just the start. States will write 
their own regulations to implement the federal program and will also write 
the permits based on state rules. An excellent federal rule can founder on the 
rocks of state indifference, resource constraints, or sometimes open hostility to 
accountability for regulated companies. Chapter 10 describes our 50- year- old 
model of federalism and proposes updates to bring environmental regulation 
into the modern era. Monitoring and reporting, no less than standard setting, 
need to be part of our revised federalism strategy. The foundation provided by 
monitoring and reporting can collapse— taking effective implementation with 
it— when 50 states head in different directions. That’s what has happened in the 
Title V air- permitting program, where wide disparities in state monitoring and 
reporting implementation have significantly undercut the purpose of the law.62

Third- Party Verification and Auditing

Self- reporting isn’t reliably accurate. Raising your hand to admit a violation in 
a report to regulators can bring unwanted attention, hassle, and expense. Doing 
the monitoring and recordkeeping necessary to report can be inconvenient or a 
low priority. Employees might not know how to do it right or may not want to 
tell their employer the truth. If companies or their employees would rather not 
follow the rules, and they know it is almost impossible for government to find 
out, many take the path of least resistance. It happens in every program.63 In ad-
dition to the Next Gen monitoring and reporting provisions already discussed 
in this chapter, how can regulators ensure that self- reports, on which program 
integrity so heavily depends, are as accurate and reliable as possible?

One option is to require that self- reporters hire an outside party to ex-
amine their work. Third- party verification, certification, or auditing— there are 

 62 EPA OIG, “Substantial Changes Needed in Implementation”; Copeland, “Clean Air Permitting.” 
Greenhouse gas permitting suffers from similar problems. Matt Haber and Seema Kakade, 
“Revitalizing Greenhouse Gas Permitting Inside a Biden EPA,” Environmental Law Reporter, Vol. 51, 
No. 5 (May 2021): 10, 384.
 63 See the many examples cited in  chapter 2.
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multiple names and flavors of this approach— can bring additional pressure and 
scrutiny to bear on self- reports, thereby improving accuracy.64 If the companies 
required to self- report know that someone with expertise will be checking, they 
understand that it is harder to get away with shoddy or fraudulent work. When it 
works well, third- party auditing can greatly increase the chances that companies 
decide it is in their interest to do it right.

For all their possible value, there is also a significant caution about third- party 
auditors.65 Time and again EPA and researchers have discovered that third- 
party auditors can be unreliable. It is common for third- party auditors to spin, 
or sometimes just lie, in favor of the company paying their fee.66 They want to be 
hired for the same job again, and maybe even want other work from the audited 
firm. That isn’t going to happen if the outside reviewers hold the audited firm’s 
feet to the fire. An all- clear audit will be much more favorably received. No ex-
press agreement is necessary for that to happen; it is self- evident to everyone.

That is why any third- party certification strategy should include 
independence- supporting features. First, certification should generally focus 
on facts rather than judgments, so the audit answers questions with verifiable 
answers. Second, the audit report should go directly to government, instead of 
being submitted through the audited company.67 And third, the rules should re-
quire that certifiers maintain independence from the audited company. Alleged 
auditors who are employees of the audited firm aren’t third parties of course, 
never mind “independent.” Nor are auditors who do other work for the com-
pany they are supposedly checking. At minimum, third- party verifiers need 

 64 For one illustration, see EPA’s rule requiring all producers of composite wood products to have 
their products tested by an EPA- recognized third- party certifier to ensure their products are com-
pliant with the formaldehyde emissions requirements. See EPA, “Formaldehyde Emission Standards 
for Composite Wood Products,” https:// www.epa.gov/ forma ldeh yde/ forma ldeh yde- emiss ion- 
standa rds- compos ite- wood- produ cts.
 65 See Lesley K. McAllister, “Regulation by Third- Party Verification,” Boston College Law Review, 
Vol. 53, No. 1 (January 2012): 22– 23.
 66 Two examples: “EPA Notice of Intent to Revoke the Ability of Genscape to Verify RINs as a 
Third Party Auditor,” January 4, 2017, https:// www.epa.gov/ fuels- regis trat ion- report ing- and- com 
plia nce- help/ not ice- int ent- rev oke- abil ity- gensc ape- ver ify- rins (third- party verifiers for Renewable 
Identification Numbers (RINs) under the Renewable Fuel Standard ignored obvious evidence of 
fraud and certified millions of RINs that were found to be fraudulent); Justin Marion and Jeremy 
West, “Dirty Business: Principal- Agent Problems in Hazardous Waste Remediation,” Semantic 
Scholar (2019) (private third parties hired to assess severity of issues at cleanup sites manipulate 
scores in favor of clients to avoid triggering higher regulatory oversight). For a survey of the evidence 
about compromised third- party auditors, see Jodi L. Short and Michael W. Toffel, “The Integrity of 
Private Third- Party Compliance Monitoring,” Harvard Kennedy School Regulatory Policy Program 
Working Paper, No. RPP- 2015- 20 (November 2015, revised December 2015), https:// hbswk.hbs.
edu/ item/ the- integr ity- of- priv ate- third- party- com plia nce- mon itor ing.
 67 EPA acknowledged that independent third- party auditors have a “well- documented record 
of fostering compliance” in its recent rule phasing down climate- damaging HFCs. That rule found 
that self- audits don’t have the proven benefits that third- party audits provide and explicitly required 
third- party auditors to submit the results of their audit to EPA before sending them to the auditee. 
“EPA Final Rule for HFC Phasedown,” 55179– 181.
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rigorous independence criteria— like a prohibition on being hired for other work 
from the audited firm for a number of years— or else they are little different from 
consultants. And it is helpful to require that auditors meet professional licensure 
requirements, placing some oversight responsibility on an independent board. 
Adding other indicia of independence or consequences for cheating— like a 
ban on any certifier that falsifies data or looks the other way when it uncovers 
evidence of error or fraud— can help to make third- party oversight more 
meaningful.

But when a lot rides on the accuracy of the third- party certification— such as 
when those audits are the only meaningful check on compliance and accuracy— 
hard- to- oversee independence criteria are probably not enough to ensure reli-
able results.68 For such cases, the gold standard for audit reliability is random 
assignment of auditors. With random assignment, the company being audited 
can’t count on the cooperation of its auditor, because it doesn’t know in advance 
who that auditor will be. Sure, collusion can still happen, but it’s a risky bet. If the 
assigned auditor ends up not playing along, it’s too late to fix it, and now it’s close 
to a sure thing that the violations will be revealed, with potentially significant 
consequences. Not playing by the rules becomes perilous and straight- out fraud 
is tough to get away with. Exactly what you want to have happen.69

A robust study of the random assignment approach was tested in India, 
under a regulatory regime similar to that in the United States. Instead of having 
the regulated parties select the verifier, the audited firms were assigned an au-
ditor randomly from an approved list. Audited firms paid their fees into a cen-
tral pool from which the third- party firms were compensated. State inspectors 
confirmed that this strategy really delivered for environmental protection: ran-
domly assigned firms reported pollution levels that were 50 percent to 70 per-
cent higher than for control group firms hired and paid by the audited company 
(i.e., were much more accurate), and independent auditors were 80 percent less 
likely to falsely report the company as complying. Pollution also declined signifi-
cantly, mainly the result of big reductions from the worst polluters who now had 

 68 That’s the case for nearly every carbon offset program, for example, and for the Renewable Fuel 
Standard, where fraud has been so widespread. See discussion in  chapter 8.
 69 How hard companies fight for the ability to select their own auditors is one indicator of the im-
portance that auditor independence has in promoting compliance. One illustration is the legal fight 
by the makers of wood heaters— notoriously bad polluters— against an EPA 2015 rule that allowed 
EPA to randomly select heaters for pollution audit testing using any EPA- approved laboratory. The 
manufacturers of wood heaters wanted EPA to be forced to use the auditor chosen by the company. 
Though their flimsy legal challenge was ultimately unsuccessful, their attempt to eliminate inde-
pendent review shows they appreciate its power for holding companies accountable. Hearth, Patio & 
Barbeque Association v. EPA, 11 F.4th 791 (D.C. Cir. 2021).
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nowhere to hide.70 That’s hard proof of how robust reporting design can deliver 
greater reporting accuracy and reductions in pollution.

Third- Party Information Reporting

Unlike third- party auditors, who check the reports prepared by the regulated 
party and verify their accuracy, third- party information reporting provides data 
to the government that the government can use to check what the regulated 
party tells them. We all have personal experience with third- party information 
reporting: that’s what’s happening when our employers tell the IRS how much 
we were paid. When we file our income tax returns, we are aware that the IRS 
already knows how much we made. There is little point in telling the IRS that 
your income was something different. With today’s electronic data- matching 
capability, taxpayers know for a fact that the IRS will catch inaccuracies. That’s 
the major reason the IRS has such impressive compliance rates— 99 percent, 
according to a recent IRS statement— for individual wage income.71 In notable 
contrast, taxpayers misreport more than half of income for which there is no 
third- party reporting, like capital gains and partnership earnings.72

Third- party information can help government identify violators, which is in-
credibly useful. But its far more significant power is to deter companies from vio-
lating in the first place, because they know they won’t get away with it.73 The good 
results derive both from government having the information and the regulated 
party knowing the government has it.

When does third- party information reporting work best? The factors that 
have been shown to be important for third- party reporting in the tax context also 
make sense for environmental regulations. It is most effective if the information 
comes from an entity with an arm’s- length relationship with the regulated party, 
so the possibility of collusion is small and there is no easy way to get around 
having to provide the third- party information. And it helps that the number of 

 70 Esther Duflo, Michael Greenstone, and Nicholas Ryan, “Truth- Telling by Third- Party Auditors 
and the Response of Polluting Firms: Experimental Evidence from India,” Quarterly Journal of 
Economics, Vol. 128, No. 4 (November 2013): 1499– 1545, https:// doi.org/ 10.1093/ qje/ qjt 024.
 71 GAO, “Tax Gap: Multiple Strategies Are Needed to Reduce Noncompliance,” Statement of James 
R. McTigue, Jr., GAO- 19- 558T (May 9, 2019), 8. Compliance is also aided by withholding; because 
you have already paid your taxes owed, government doesn’t have to chase you down for the money.
 72 GAO, “Tax Gap,” 8. The Treasury Department Inspector General says that where there is nei-
ther withholding nor information reporting, the IRS believes tax compliance is as low as 37%. 
Treasury Inspector General for Tax Administration, “Understanding the Tax Gap and Taxpayer 
Noncompliance,” Testimony of the Honorable J. Russell George, May 9, 2019, at 2.
 73 See the discussion of third- party reporting in the tax context in Leandra Lederman, “Reducing 
Information Gaps to Reduce the Tax Gap: When Is Information Reporting Warranted?,” Fordham 
Law Review, Vol. 78 (2010): 1735.
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information reporters is small, compared to the regulated parties, and that the 
information reported provides all of the necessary information to quickly match 
it to the regulated parties’ obligations.

Can we tap the power of third- party information reporting to improve com-
pliance with environmental rules? It isn’t a strategy that has been widely used in 
the environmental context, but given its demonstrated effectiveness in the right 
circumstances, it is on the should- always- be- considered list.

EPA’s recent rule for controlling the powerful climate- forcing chemicals 
known as HFCs contains a version of third- party information reporting.74 EPA’s 
rule requires each party to a transaction involving HFCs to enter it in real time 
into an ongoing electronic log that records HFCs from creation or import to ulti-
mate end user sale. Subsequent purchasers along the chain will have a tough time 
going off the compliance rails, because each container, its contents, and its trans-
action history will have already been reported to regulators by other companies, 
and that data can’t be retroactively altered.

Real- time reporting can make companies into their own “third- party” infor-
mation reporters. If a pollution monitor is reporting directly to regulators in real 
time, for example, it is much harder to change the data after the fact, or claim the 
monitor wasn’t working. The company can’t know exactly how the 24- hour aver-
aging is going to turn out before it happens; the fact that all the data is already 
submitted makes manipulation much harder to do.75 Similar approaches might 
be possible for chemical testing studies; if you can’t use a study in your applica-
tion for government approval unless you notified government in real time that 
the study was starting, it is harder to deep- six studies that don’t turn out the way 
the company hoped. It won’t guarantee compliance, but it at least gives regulators 
a fighting chance of knowing what to ask about. Any strategy that makes it tough 
for a company to rewrite history— even when not technically “third- party” 
reporting— adopts some of the same incentives that make third- party informa-
tion reporting so effective as a compliance driver.

Electronic Reporting

Nearly every Next Gen strategy discussed in this chapter either depends on or 
is strengthened by electronic reporting. E- reporting is an absolutely must- have 
element of any effective Next Gen plan. Recognizing the many advantages of 

 74 EPA, “Phasedown of Hydrofluorocarbons,” 55183– 186.
 75 See, e.g., Michael Greenstone, Guojun He, Ruixue Jia, and Tong Liu, “Can Technology Solve 
the Principal- Agent Problem? Evidence from China’s War on Air Pollution,” National Bureau of 
Economic Research Working Paper 27502 (July 2020), https:// www.nber.org/ pap ers/ w27 502 (auto-
matic monitoring and real- time reporting significantly reduced manipulation of air pollution data).
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electronic reporting, EPA in 2013 established a presumption that reporting re-
quired in new rules be electronic.76

Some of the benefits are obvious: electronic reporting is faster, more accurate, 
and lower cost. Time isn’t wasted entering paper- reported data into electronic 
systems or dealing with the errors that transfer introduces. Government gets the 
information immediately and does not have to decipher handwriting or guess 
where the decimal point goes. The cost savings to states for shifting from paper 
to electronic submission of water- discharge monitoring reports was estimated 
at $24 million a year.77 The switch to electronic for hazardous waste manifests, 
which track movement of hazardous waste from generator to disposal, is ex-
pected to save states and industry users $50 million annually.78

Converting paper reports to electronic is only a baby step; the real compli-
ance power of e- reporting is its potential for leap- ahead strategies. What are e- 
reporting’s Next Gen advantages?

Built in compliance checks
Electronic submissions can improve accuracy and completeness of reports. Just 
like you can’t put your zip code into the phone number space when you shop 
online, electronic forms can reduce errors and omissions. They can refuse 
submissions with obviously impossible data or essential fields left blank. Online 
pre- submission quality checks can be built in, as they were for the Acid Rain 
Program’s e- reporting program.79 EPA’s greenhouse gas reporting is another ex-
ample: the system won’t accept reports until errors are fixed, and it flags prob-
lematic data as requiring resolution after submission.80 The more complex the 
information being submitted, the more valuable these pre- submission tools are 
at reducing erroneous and incomplete reports.

Opportunity for more powerful compliance data
E- reporting opens up the possibility of better reporting methods. Date-  and 
geospatial- stamped photographs might be both more accurate and more 

 76 EPA “E- Reporting Policy Statement for EPA Regulations,” September 30, 2013, https:// www.epa.
gov/ sites/ pro duct ion/ files/ 2016- 03/ docume nts/ epa- ere port ing- pol icy- statem ent- 2013- 09- 30.pdf.
 77 EPA, “National Pollutant Discharge Elimination System (NPDES) Electronic Reporting Rule,” 
Federal Register, Vol. 80 (October 22, 2015): 64065.
 78 EPA, “Learn about the Hazardous Waste Electronic Manifest System (e- Manifest),” https:// 
www.epa.gov/ e- manif est/ learn- about- hazard ous- waste- ele ctro nic- manif est- sys tem- e- manif est.
 79 John Schackenbach, Robert Vollaro, and Reynaldo Forte, “Fundamentals of Successful 
Monitoring, Reporting, and Verification under a Cap- and- Trade Program, Journal of the Air & Waste 
Management Association, Vol. 56, No. 11 (February 2012): 1578.
 80 EPA, “Greenhouse Gas Reporting Program: Report Verification,” https:// www.epa.gov/ sites/ 
pro duct ion/ files/ 2017- 12/ docume nts/ ghgrp _ ver ific atio n_ fa ctsh eet.pdf.
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efficient evidence of the installation of equipment, for example.81 Electronic 
submissions could also allow for higher volumes and complexity of data than 
can be conveyed on paper, like videos or streaming of monitoring data in real 
time. How about location-  and date- stamped infrared camera footage proving 
that tanks were not leaking at the time of an oil and gas site self- inspection? We 
have barely begun to tap the compliance potential of new modes of electronic 
reporting.

Real- time checking to prevent violations
Many violations are allowed to occur unimpeded now, because it hasn’t been 
practical to have checkpoints that can operate in real time. E- reporting changes 
that. For example, it used to be tough to know if a product stopped at the border 
was legally registered and that each particular shipment was cleared. Today that’s 
possible. EPA is requiring that real- time automated checking as part of its 2021 
HFC regulation.82 In Europe, illegal HFC imports waltz across the border be-
cause customs officials have no practical way to know what’s legal and what isn’t. 
EPA’s border check system will eliminate that giant compliance hole by requiring 
all imports to be cleared through a real- time data system before they can enter 
the country.

Designs that reduce violations
The recently launched shift to e- reporting for hazardous waste shipments is an 
example of a reporting system that could be used to dramatically improve com-
pliance. Instead of a handwritten form using the equivalent of carbon paper, 
an electronic form can refuse unlawful actions, like initiating a hazardous 
waste shipment to a facility not licensed for that kind of waste.83 Not just better 
tracking, better compliance.

Real- time reporting to decrease opportunities for fraud
One of the reasons that plainly unlawful actions escape notice now is that it 
very tough to spot the falsehood in the sea of unconnected data. For example, 
plenty of self- proclaimed “small quantity” hazardous waste generators could lie 
about their quantity status and thus avoid more stringent regulations because 
regulators with mounds of paper records aren’t able to put 2 and 2 together. With 

 81 Digital picture reporting was allowed as an alternative for well completions in EPA’s 2016 Oil 
and Gas rule, Federal Register, Vol. 81 (June 3, 2016): 35870 (preamble section titled “Final Standards 
Reflecting Next Generation Compliance and Rule Effectiveness”).
 82 EPA, “Phasedown of Hydrofluorocarbons,” 55186– 187.
 83 E- manifest could do this, but as yet it does not. This idea is presented as an illustration of the po-
tential of e- reporting, unfortunately not yet realized.
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e- reporting, they can. Allegedly small generators that actually ship large amounts 
of hazardous waste can readily be flagged by an electronic reporting system. Yes, 
that helps identify violators for enforcers, but even more to the point, it deters 
companies from taking the illegal action in the first place. Whenever you make 
fraud much harder to do or get away with, you reduce the number who try.

E- communication as a two- way street
There is no reason information flows only in one direction. When firms report 
electronically, they can also receive responses from government that can aid com-
pliance. Automated assistance that is focused on the company- specific problem re-
vealed in the self- report reaches its audience at a time when it is most likely to be 
useful. Private companies can also develop e- reporting tools that build in advice and 
suggestions, as has happened for tax filing.

E- reporting as the foundation of public accountability
When government receives reported data electronically, it is a simple matter to 
share that data with the public. Most transparency measures— to inform the public 
and also to ratchet up compliance pressure— depend on e- reporting, as is discussed 
further later in this chapter.

Common formats, common data: a new era for federalism
As the discussion thus far makes plain, electronic reporting using common re-
porting formats and shared data systems has the greatest compliance power. And 
it is by far the easiest and cheapest way to go. It has another important virtue too: it 
creates the opening to re- envision federalism. The relationship between federal 
and state governments has been stuck in an outdated paper- oriented model 
from the 1970s. Instead of a tussle over who controls the information, which 
dominates the interaction between state and federal governments today, we can 
get back to the original vision of states as laboratories for innovation, as I discuss 
in  chapter 10.

Transparency

Public access to government information— aka transparency— is a potentially 
formidable strategy for better compliance. The drinking water program provides 
a powerful example. A 1996 “right to know” law required drinking water 
suppliers to tell their customers about the companies’ violations of safe drinking 
water obligations. That’s health- related information customers are entitled to, 
but it turned out to also motivate water suppliers to do a better job. Drinking 
water companies that were required to mail the compliance reports to customers 
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reduced health- based violations by 40 percent to 57 percent.84 That’s an impres-
sive public health gain from the simple obligation to mail a report.

Transparency promotes better behavior. Some companies might want to avoid 
the risks of citizen enforcement, investor blowback, or reputational damage if 
their poor performance becomes known. Industries can also fear that wide-
spread violations will lead to calls for tougher regulations or more significant 
penalties. And sometimes negative news hitting the press is how management 
finds out about their own company’s bad record. There’s a positive effect too: high 
performers win praise and can provide benchmarks for other companies to aim 
toward. Because it is effective, low- cost, and serves multiple values at the same 
time, transparency is a must- consider Next Gen idea for every rule. What are the 
elements of a strong transparency strategy?

For transparency to work as a compliance driver, the information has to be 
readily accessible to the public. Allegedly public information that is only avail-
able on written request or has to be examined on- site in person is not readily 
accessible.85 For transparency to affect companies’ behavior, they have to think 
that there is real potential for violations to be noticed and acted on. If as a prac-
tical matter very few people will actually see the information, it loses its deter-
rent punch. Today that means being available on the web to anyone at any time. 
Regulations should make it crystal clear that’s where the information will reside.

Making compliance information available online was the motivating force 
behind a 2015 EPA regulation for water pollution dischargers. The NPDES e- 
reporting rule mandated that water polluters had to report electronically into a 
data system shared by EPA and states and would be provided to the public on-
line.86 In theory, the public was already entitled to see that information, but the 
rules varied by state and sometimes were restricted to in- person and on paper, 
that is, it wasn’t actually available, to the public or to EPA. Now it will be; compa-
nies who previously thought their violations were hard to spot know that they are 
now visible to neighbors, advocacy groups, investors, and competitors. The risk 

 84 Lori S. Bennear and Sheila M. Olmstead, “The Impacts of the ‘Right to Know’: Information 
Disclosure and the Violation of Drinking Water Standards,” Journal of Environmental Economics and 
Management, Vol. 56, No. 2 (September 2008): 117– 18. The authors suggest that the most likely ex-
planation for this big improvement was political: suppliers feared a political backlash to disclosures 
of serious violations and took action to prevent that.
 85 Nor is information only required to be kept on site by the regulated entity. See, e.g., Aman 
Azhar, “Pollution from N.C.’s Commercial Poultry Farms Disproportionately Harms Communities 
of Color,” Inside Climate News, October 13, 2021, https:// inside clim aten ews.org/ news/ 13102 021/ 
north- carol ina- com merc ial- poul try- farms- just ice- comm unit ies- of- color/  (poultry farmers in 
North Carolina keep records of waste pollution on- site and don’t provide them to regulators unless 
there is a (rare) investigation, making records about important pollution inaccessible to the public).
 86 EPA, “NPDES E- reporting Rule,” 64063, 64065.
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of unfavorable attention for violations goes way up, inspiring some companies to 
do a better job.87

Rule writers should consider what information the public wants and what will 
motivate companies to act and make sure it is included in the rule’s monitoring 
and reporting obligations. That’s what EPA did in the 2015 rule regulating coal 
ash, the waste material produced by the burning of coal to make power. The reg-
ulation required companies to monitor for contamination in the groundwater 
below coal ash storage ponds and to post that data on the web.88 Four organi-
zations used that public data to identify places at high risk and also to set up a 
website to translate the complicated monitoring data into a user- friendly format, 
helping other communities use the information to address concerns in their 
states.89

Experience has shown that using standardized metrics and formats, which 
allow aggregation of data and also comparisons over time and across facilities, 
greatly increases accountability.90 Along with mandatory electronic reporting, 
it should go without saying. The Greenhouse Gas Reporting Rule is a model of 
strong reporting design that enables a vast array of public transparency and ac-
countability tools.91

Standardized information is important for another reason too: it allows gov-
ernment to make sense of the data for the public. Regulators can transform large 
volumes of data to useful information through user- focused search tools that 
zoom out for the big picture nationwide or home in on one sector, state, or fa-
cility. One of the most popular pages on EPA’s website, with millions of queries 
every year, is a transparency tool writ large: Enforcement and Compliance 
History Online (ECHO).92 ECHO is one- stop shopping for data on compliance 

 87 EPA, “NPDES E- reporting Rule,” 64065, 64069– 070. Note that implementation of this rule was 
repeatedly delayed during the Trump administration, so has not yet reached its full potential.
 88 EPA, “Hazardous and Solid Waste Management System; Disposal of Coal Combustion 
Residuals from Electric Utilities,” Federal Register, Vol. 80 (April 17, 2015): 21301.
 89 Kari Lydersen, “Toxic Coal Ash Pollution in Illinois Raises Drinking Water Concerns,” Energy 
News Network, November 29, 2018, https:// ene rgyn ews.us/ 2018/ 11/ 29/ midw est/ toxic- coal- 
ash- pollut ion- in- illin ois- rai ses- drink ing- water- conce rns/ ; “Ashtracker: Tracking Groundwater 
Contamination at Coal Ash Dumps,” Ashtracker.org, https:// ash trac ker.org/ . For background on the 
tortured history of amendments and legal challenges to this rule under the Trump administration, 
see the Harvard Environmental and Energy Law Program’s Regulatory Tracker, https:// eelp.law.harv 
ard.edu/ por tfol ios/ enviro nmen tal- gov erna nce/ reg ulat ory- trac ker/  (Coal Ash Rule).
 90 Bradley Karkkainen, “Information as Environmental Regulation: TRI and Performance 
Benchmarking, Precursor to a New Paradigm?,” Georgetown Law Journal, Vol. 89, No. 2 (January 
2001): 257, 289.
 91 See Lavender Yang, Nicholas Z. Muller, and Pierre Jinghong Liang, “The Real Effects of 
Mandatory CSR Disclosure on Emissions: Evidence from the Greenhouse Gas Reporting Program,” 
National Bureau of Economic Research, Working Paper 28984 (July 2021), https:// www.nber.org/ 
pap ers/ w28 984.
 92 https:// echo.epa.gov/ . Showing that the public uses these transparency tools, there are about 
3.5 million queries to ECHO a year as of 2020. EPA OIG, “Total National Reported Clean Air Act 
Compliance- Monitoring Activities Decreased Slightly During Coronavirus Pandemic, but State 
Activities Varied Widely,” Report No. 22- E- 0008, November 17, 2021, at 6.
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with major environmental laws by more than 800,000 regulated facilities. Search 
tools allow users to tailor their search, with data presented as maps, charts, or 
tables. It also has analytic tools that can identify the top violators by chemical, in-
dustry category, or geography. EPA’s Greenhouse Gas Reporting page is another 
versatile data access system that flags violating facilities, profiles key industries, 
provides graphs and other visual presentations of the data, and allows user- 
directed searches.93 Visualizations and constant updating with new data and 
tools means these sites are used. Because they are used, the companies whose 
data is reported there better up their game.

Government- created tools to summarize and highlight key information are 
valuable, but government should also make the underlying data available. Most 
people won’t be able to follow all those details, but some will. Experts can pull 
what is most useful and turn that into pressure for improvements. That kind 
of data- driven advocacy is one of transparency’s most powerful pathways for 
change. One example: after EPA required all refineries to do fenceline monitoring 
for benzene and made that data available online, the Environmental Integrity 
Project used the data to spotlight the refineries that had repeatedly high benzene 
emissions.94 Expert interpretation of public data focuses public and government 
attention where it is likely to matter most.

In designing a transparency program, regulators should not limit the 
disclosures to the uses they can anticipate. Creative outside researchers, 
advocates, and reporters can use the data in unexpected ways and uncover infor-
mation that significantly informs the policy debate. Like the recent deep dive into 
methane releases from the oil and gas sector, which revealed the wide variation 
among companies in pollution control effectiveness.95 Or the follow- on report 
by the New York Times, discovering that some of the large oil and gas compa-
nies claiming to be moving away from fossil fuels are actually selling their most 
polluting assets, allowing companies to claim they are slashing emissions while 
the same pollution continues under a different, less visible, owner.96 Or the re-
search team that discovered required- to- report utilities shifted production, and 
thus emissions, to plants not required to report.97

The features of monitoring and reporting programs that make them resilient 
to compliance pressure— actual measurement, real- time electronic reporting, 

 93 https:// www.epa.gov/ ghgre port ing.
 94 Environmental Integrity Project, “Environmental Justice and Refinery Pollution,” April 28, 
2021, https:// env iron ment alin tegr ity.org/ repo rts/ enviro nmen tal- just ice- and- refin ery- pollut ion/ .
 95 M.J. Bradley, “Benchmarking Methane and other GHG Emissions of Oil and Natural Gas 
Production in the United States,” Clean Air Task Force, June 2021, https:// www.catf.us/ wp- cont ent/ 
uplo ads/ 2021/ 06/ OilandG as_ B ench mark ingR epor t_ FI NAL.pdf.
 96 Hiroko Tabuchi, “Here Are America’s Top Methane Emitters. Some Will Surprise You,” New York 
Times, June 2, 2021, https:// www.nyti mes.com/ 2021/ 06/ 02/ clim ate/ bigg est- meth ane- emitt ers.html.
 97 Yang, “The Real Effects.”
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standardized metrics and formats— are central for transparency as well. That’s 
why these essential qualities for rule effectiveness need to be considered from 
the start of rule design, not postponed to the end as they often are today. If the 
rule doesn’t ensure accurate and timely monitoring, clear and unambiguous re-
porting, and standardized electronic formats easily translated to internet use, 
transparency options will be greatly constrained. If you don’t think about that 
until the rule is nearly done, it’s too late.

The flip side of the best- practices coin is the danger of transparency when the 
underlying data is highly dubious. If the information is shaky or known to be 
incomplete— as is true for a lot of EPA’s compliance- related data as discussed 
throughout this book— sharing it far and wide is just as likely to mislead as in-
form. No regulator wants to be between a rock (the obligation to share the data 
they have) and a hard place (knowing that data is incomplete or unreliable). But 
if regulators find themselves there, transparency has to be closely accompanied 
by high- visibility disclosures about data limitations. EPA knows, for example, 
that its publicly disclosed data about drinking water noncompliance wildly un-
derstate actual violations.98 That major data flaw used to be front and center in 
EPA’s public summaries of the data, but not anymore. GAO recently criticized 
EPA for the same failing in water pollution discharge data.99 Here’s the Next Gen 
take- away: avoid that uncomfortable spot through rules that use Next Gen strat-
egies to get far more accurate and robust information.

While transparency can be powerful as part of a multifaceted regulatory ap-
proach, it isn’t the magical elixir that some have claimed. The most touted trans-
parency program— the Toxics Release Inventory (TRI)— is a case in point. 
Researchers have discovered that much if not most of the pollution reductions 
usually attributed to TRI were the result of changes in calculation methods and 
spillovers from conventional command- and- control- style regulations.100 The 
vaunted hygiene- grades- in- restaurant- windows program has faced similar 
skepticism in subsequent analysis.101 Leakage— transferring pollution to firms 

 98 See discussion in  chapter 1, section titled “Programs with Pervasive Violations: Four 
Examples,” sections on drinking water;  chapter 2, section titled “For Some Important Programs, 
EPA’s Understanding of Noncompliance Is Wrong,” section on drinking water.
 99 GAO, “Clean Water Act: EPA Needs to Better Assess and Disclose Quality of Compliance and 
Enforcement Data,” GAO- 21- 290 (July 2021).
 100 Karkkainen, “Information as Environmental Regulation,” 288, n.136 (citing evidence that as 
much as one- third of reported TRI reductions in some years may be attributable to changes in esti-
mation methods or reporting requirements); Linda Bui, “Public Disclosure of Private Information 
as a Tool for Regulating Environmental Emissions: Firm- Level Responses by Petroleum Refineries 
to the Toxics Release Inventory,” Census Bureau, Center for Economic Studies, Working Paper CES- 
05- 13 (October 2005), 22, https:// www.cen sus.gov/ libr ary/ work ing- pap ers/ 2005/ adrm/ ces- wp- 05- 
13.html (reviewing evidence that TRI was likely responsible for less of the reductions in toxic releases 
than “devotees are inclined to believe”).
 101 Daniel Ho, “Fudging the Nudge: Information Disclosure and Restaurant Grading,” Yale Law 
Journal, Vol. 122, No. 3 (December 2012): 522.
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not required to be so transparent— can also undercut the hoped- for gains.102 
And in no sense of the word are transparency programs voluntary, despite pop-
ular nomenclature; they are government mandates, subject to enforcement and 
penalties. Public accountability through transparency isn’t an alternative to regu-
lation, it’s part of the regulatory toolbox to help ensure that regulatory mandates 
deliver.

Data Analytics and Machine Learning

The recent gigantic expansion in data analytic capacity opens new vistas for 
detecting and solving environmental problems. These tools can be a game 
changer in some programs.

Even simple analysis of information submitted in self- reports can make a 
powerful difference. For example, water pollution dischargers report both the 
concentration and the volume of their discharges; simple multiplication allows 
EPAs computers to immediately determine not just who is in violation, but the 
total amount of unlawful pollution they discharged— the so- called “load over 
limit.” EPA makes that calculation available to the public in a searchable online 
database so it is easy to see which facilities contribute the most unlawful pollu-
tion of concern in each water body.103 Similarly, the shift to electronic tracking 
for hazardous waste shipments will make it simple to immediately spot which 
self- proclaimed small- quantity generators are in reality shipping large quanti-
ties and should therefore be meeting tighter safety standards.104 Hopefully, we 
are well past the days when EPA was legitimately criticized for not noticing that 
some heavily industrialized states were reporting zero serious air violators.105

The era of big data makes it possible to up regulators’ game by bringing in 
additional information that can hone models to identify the places regulators 
need to focus attention. A machine learning model using inspection data could 
double— or more— the effectiveness of inspectors in finding violating water 
dischargers.106 Statistical analysis blending housing data and information about 

 102 Tabuchi, “Top Methane Emitters”; Yang, “The Real Effects.”
 103 EPA, “Water Pollutant Loading Tool Frequently Asked Questions,” https:// epa.gov/ tre nds/ load 
ing- tool/ resour ces/ faq.
 104 See Bracewell, “EPA’s ‘Next Generation’ Enforcement Hitting Region 6 Facilities Now,” June 
15, 2012, https:// bracew ell.com/ insig hts/ epas- next- gen erat ion- enfo rcem ent- hitt ing- reg ion- 6- fac ilit 
ies- now, describing how EPA Region 6 was able to find hazardous waste generators not meeting legal 
requirements through an examination of manifests, information that will be available electronically 
nationwide once e- manifest is fully implemented.
 105 EPA OIG, “Consolidated Report on OECA’s Oversight of Regional and State Air Enforcement 
Programs,” E1GAE7- 03- 0045- 8100244 (September 1998), 9.
 106 M. Hino, Elinor Benami, and N. Brooks, “Machine Learning for Environmental Monitoring,” 
Nature Sustainability, Vol. 1 (October 1, 2018): 583- 88).
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location of lead service lines can help identify neighborhoods at high risk of ex-
posure to drinking water containing lead.107 Algorithms can use satellite imagery 
to map concentrated animal- feeding operations— the first step toward flagging 
the unpermitted sites that contribute to significant water quality problems.108

More in- depth analytic tools can help spot program weaknesses that require at-
tention. For example, Lori Bennear’s careful statistical analysis of drinking water 
data showed that many drinking water systems were skirting their obligations 
by taking more known- to- be- clean samples to keep their sampling results under 
the action threshold— a practice so common it has a name: “sampling out.”109 
Another study made use of the nonintuitive Benford’s Law to figure out that air 
polluters in North Carolina may be underreporting emissions to squeak under 
the threshold for higher fees and tighter emissions controls.110 Predictive ana-
lytics holds promise for preventing the worst catastrophes by spotting the likely 
serious violators in advance.

Analytic tools are also central to confronting environmental injustice; 
EJSCREEN and other sophisticated data aggregation and prioritization sys-
tems help to focus government’s attention on communities disproportionately 
affected by pollution and environmental threats.111 And we also need to remain 
mindful of the ways in which seemingly neutral analytic tools can unwittingly 
exacerbate negative distributive effects.112

Why include these data analytics possibilities in a book about rule design? 
Because analytics are only possible if the type, quality, and speed of the available 
data supports them. If monitoring is too infrequent to provide confidence in the 
results, or failure to report is so widespread that data is significantly incomplete, 
no amount of sophisticated analytics will be able to usefully inform policy. If the 
design hasn’t done all it can to ensure reporting accuracy and completeness, data 
errors and omissions will overwhelm the targeting tools that analytics could pro-
duce. Rule writers should have one eye on the analytics that might be possible 

 107 GAO, “Drinking Water: EPA Could Use Available Data to Better Identify Neighborhoods at 
Risk of Lead Exposure,” GAO- 21- 78 (December 2020).
 108 Cassandra Handan- Nader and Daniel Ho, “Deep Learning to Map Concentrated Animal 
Feeding Operations,” Nature Sustainability, Vol. 2 (April 2019).
 109 Lori S. Bennear, Katrina K. Jessoe, and Sheila M. Olmstead, “Sampling Out: Regulatory 
Avoidance and the Total Coliform Rule,” Environmental Science & Technology, Vol. 43, No. 14 (June 
2009): 5176.
 110 Christopher F. Dumas and John H. Devine, “Detecting Evidence of Non- Compliance in 
Self- Reported Pollution Emissions Data: An Application of Benford’s Law,” 2000 Annual Meeting, 
American Agricultural Economics Association, available at https:// ideas.repec.org/ p/ ags/ aae a00/ 
21740.html.
 111 EPA, “EJSCREEN: Environmental Justice Screening and Mapping Tool,” https:// www.epa.gov/ 
ejscr een.
 112 Elinor Benami et al., “The Distributive Effects of Risk Prediction in Environmental 
Compliance: Algorithmic Design, Environmental Justice, and Public Policy,” Proceedings of the 2021 
ACM Conference on Fairness, Accountability, and Transparency, March 3, 2021, https:// dl.acm.org/ 
doi/ proc eedi ngs/ 10.1145/ 3442 188.
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when they are designing a rule’s monitoring and reporting requirements, to 
maximize the analytic strategies that will ultimately be possible.

Other Widely Applicable Next Gen Ideas

Simplicity

There are many factors that push in the direction of complexity in environmental 
rules. One is the reality of the underlying complexity of the real world, where 
there are always a range of facility types and circumstances, and a future that is 
difficult to predict. The more the rule attempts to reflect the real world’s diversity 
of firms, locations, experience, and costs, the more complicated it becomes. Then 
there are the economists who seek maximum efficiency in results, which almost 
always means more differentiation among the firms affected by a rule and greater 
flexibility either in what the requirements are or how to meet them, again leading 
to more complexity.113 And of course there are the many stakeholders affected by 
the rule, whose principal interest is in how the rule affects them and whose ac-
quiescence can sometimes be obtained by carving out an exception or providing 
more flexibility that accounts for their individual situation. As the rule takes on 
more and more complicated provisions, there is often no good place for the con-
versation that starts with “Wait a minute, is this going to work?”

Complexity is where violators hide. If sophisticated expertise, special equip-
ment, and extended examination are required to figure out if an entity is com-
plying, then, as night follows day, there will be a lot of violations. There is a 
mountain of evidence proving that. Sometimes complexity- induced confusion 
causes mistakes. It definitely makes it easier for regulated companies to make 
compliance a lower priority. Intentional violators have reason to think they will 
never be noticed amidst the general chaos of compliance uncertainty, and if by 
chance they are, regulatory complexity arms them with a lot of throw- dust- in- 
the- air- type excuses. The New Source Review Program for emissions from large 
sources of air pollution is the poster child for a rule that creates opportunities to 
dodge compliance obligations by claiming to be covered by a complicated array 
of exceptions, exclusions, and conditions.114

 113 See Schackenbach, “Fundamentals of Successful Monitoring,” 1580: “EPA has consistently 
followed the principle that a high degree of flexibility in the regulations is desirable provided that 
environmental goals are not sacrificed. However, it should be noted that added regulatory flexibility 
is often accompanied by great rule complexity and length. Therefore, before adding new compliance 
options to a regulation this should be taken into account.” See also David L. Markell and Robert L. 
Glicksman, “Dynamic Governance in Theory and Application, Part I,” Arizona Law Review, Vol. 58, 
No. 3 (2016): 606.
 114 See discussion in  chapter 1, section titled “Programs with Pervasive Violations: Four Examples,” 
section on New Source Review.
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Compliance simplicity is possible even in complex situations. But it requires 
good design. In the Acid Rain Program, for example, the complicated issue of 
controlling SO2 and installing and conducting quality assurance for pollution 
monitors required lots of detailed provisions. But the rule ultimately boiled all 
that detail down to a very simple question: Do you have enough allowances to 
cover your emissions, yes or no? A multitude of great Next Gen– style provisions 
went on behind the scenes to make the answer to that question easy to figure 
out and impossible to duck. In that rule, as in many others, actual monitoring, 
electronic reporting, and many other Next Gen tools provide the foundation for 
eventual simplicity in compliance design.

Impossibility

Many of the Next Gen ideas discussed in this book are about ways to encourage 
compliance or discourage firms from violating. The goal is getting closer to com-
pliance as the default setting. Another way to achieve much better compliance is 
to make violations impossible, or close to it.

Leaded gasoline provides two examples of the impossibility approach. In an 
effort to reduce pollution from motor vehicles, EPA prohibited the sale of leaded 
gasoline for most passenger cars, although it continued to be available for trucks. 
How to prevent someone at the gas station from using leaded fuel in a passenger 
car? EPA set up a physical restriction: the filler inlet to the car (where you put the 
pump nozzle) had a specified size, and the required size of the leaded gasoline 
nozzle was too big to fit. Only the nozzle for the unleaded fuel would work. It was 
literally impossible to make a mistake.115

The outright ban on lead in gasoline that was ultimately adopted in 1995 is 
another kind of impossibility strategy. You can’t use leaded gasoline in your car 
because you can’t buy it anywhere. When the health impacts are severe, and safe 
implementation is near impossible— as is sometimes true, for example, for dan-
gerous pesticides and toxic chemicals— a straightforward ban can be the best, 
and sometimes only, strategy.

Today’s sophisticated monitoring and information technologies provide an-
other way to use an impossibility approach. If real- time monitoring shows that a 
violation is about to happen, a rule could require automated feedback loops that 
change the company’s process to avoid the violation. Such automated changes 
also create additional incentives for better compliance: companies will seek to 

 115 40 C.F.R. § 80.22; EPA, “History of Fuel Tank Filler Restrictor” in the Preamble to the 2002 rule, 
“Prohibition on Gasoline Containing Lead or Lead Additives for Highway Use: Fuel Inlet Restrictor 
Exemption for Motorcycles,” Federal Register, Vol. 67 (May 24, 2002): 36765.
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avoid the business consequences of such unexpected changes to production by 
finding and fixing problems before they become serious.

EPA adopted this approach in the settlement of a clean water case. The agree-
ment required that a company’s boats used for waste disposal in underwater 
areas employ global position system technology to create a virtual fence around 
the disposal area.116 The “Geo Fence” prevents dumping until the scow is inside 
the permitted dump site coordinates, thus eliminating the element of human 
error, a common cause of misdumping.117

The same idea could work for pesticide application: sprayers can be equipped 
with technology that maps agricultural boundaries and measures wind speed 
and direction, to ensure that application is only taking place in the approved 
areas and avoids drift.118

Automation is the first cousin to impossibility. If the complying action is au-
tomatic, a violation can only happen if businesses deliberately and intentionally 
violate, not most companies’ first choice. In the oil and gas industry, for example, 
hatches left open on tanks is one of the ways that significant amounts of pollution 
are released to the air. Sure, you can have endless ways to remind employees to 
close the hatches. Or you can require that hatches be equipped to close automati-
cally, as New Mexico is proposing to do in an oil and gas regulation.119

Nothing is ever truly impossible. Determined and skilled violators can find 
a way around a seemingly insurmountable barrier. But a system that makes 
violations close to impossible will eliminate most noncompliance. That will 
free up enforcement resources to focus on the dedicated offenders, and signifi-
cantly increase the chances that they will be caught and suffer the consequences. 
Regulatory designs that make violations impossible, rather than just discour-
aging them, have the additional advantage of applying equally to all, creating a 
more level playing field. Seeing that everyone is being held to the same standard 
helps to reinforce a norm of strong compliance.

 116 EPA “Companies Fined and Take Action to Comply with Ocean Dumping Requirements,” 
News Release, EPA Region 1, November 6, 2015, https:// arch ive.epa.gov/ epa/ newsr elea ses/ compan 
ies- fined- and- take- act ion- com ply- ocean- dump ing- requi reme nts.html. Such automated systems 
don’t always prevent violations though. EPA “Quincy, Mass. Dredging Company to Pay Penalty 
for Violations of the Ocean Dumping Act,” News Release, EPA Region 1, March 15, 2021, https:// 
www.epa.gov/ newsr elea ses/ qui ncy- mass- dredg ing- comp any- pay- pena lty- vio lati ons- ocean- dump 
ing- act.
 117 See Norman Bourque, Frank Belesimo, and Tim Mannering, “Scow Geofence System (SGS) 
and Its Application in Dredged Material Disposal,” Dredging Summit and Expo 2018 Proceedings, 
June 25, 2018, https:// www.west ernd redg ing.org/ phocad ownl oad/ 2018_ Norf olk/ Proc eedi ngs/ 
5a- 1.pdf.
 118 Association of Equipment Manufacturers, “Modern Sprayer Technology,” Emerging 
Technologies Overview, May 12, 2021, slides 8, 14, https:// www.epa.gov/ sites/ defa ult/ files/ 2021- 05/ 
docume nts/ aem- emerg ing- techn olog ies- ppdc- may2 021.pdf.
 119 New Mexico Environment Department, “Oil and Gas Sector— Ozone Precursor Pollutants,” 
Proposed Rule, May 6, 2021, § 20.2.50.123(B), https:// www- arch ive.env.nm.gov/ air- qual ity/ wp- cont 
ent/ uplo ads/ sites/ 2/ 2021/ 03/ Propo sed- Part- 20.2.50- May- 6- 2021- Vers ion.pdf.
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Shifting the Burden of Proof

Regulated companies know (or are in a position to find out) about their own op-
erations and pollution. Regulators mainly rely on the companies’ information to 
find out what’s going on. This information asymmetry is a challenge for compli-
ance monitoring. One way to deal with it is by shifting the burden of proof.

The norm today is that government has to prove a company is in violation to 
prevail in an enforcement action. Sometimes government can do that through 
information the company itself is required to provide, but still, the burden of 
proof, as it is called in legal proceedings, rests with the government. That creates a 
situation where companies have incentive to be evasive, or to deliberately remain 
in the dark, so if asked they can truthfully claim not to be aware. Delay and ob-
fuscation can serve the company’s interests in postponing the day of reckoning.

One option for changing this unhelpful dynamic is to shift the burden to the 
company. Once credible evidence of a serious problem is provided— like satellite 
evidence of a significant pollution event, for example— it could then be up to the 
company to prove that it is not in violation. That makes sense because the com-
pany is best positioned to know or figure out what happened.

Shifting the burden shifts the company’s attitude too. Instead of finding it ad-
vantageous to look the other way, companies that have to carry the burden of 
proof are best served by being in the know. They want those monitors working 
and they want solid recordkeeping so they can prove what happened. They 
want to avoid getting that credible evidence notice, and they want to know what 
happened, because not knowing means they lose. If companies collect more in-
formation about their own performance as a defensive measure, they might find 
out that yes, in fact, they do have a problem. Knowledge is the first step toward 
fixing it.

Shifting the burden also makes the threat of enforcement more credible, which 
enhances deterrence. Instead of the common situation now, when prying the 
necessary evidence from the company is like pulling teeth, it is in the company’s 
interest to bring that evidence forward itself.

If a regulation allows citizen science to provide the credible evidence that 
shifts the burden— which in the right situation makes a lot of sense— that 
changes the dynamic even more. The risk of a credible evidence notice won’t be 
constrained by the tight resources and political headwinds hindering regulators. 
Citizens with access to reliable monitoring equipment or other evidence made 
available by government transparency programs can blow the whistle in a way 
that companies cannot ignore. EPA has announced that it is considering this ap-
proach for methane super- emitters in regulations for oil and gas.120 It is almost 

 120 “EPA 2021 Proposed Methane Rule”, 63115, 63177 (see supra note 13).
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always more hassle and more expense for companies to have to engage in un-
planned and rushed investigation and response. Rather than repeatedly facing 
that problem in response to credible evidence notices, companies might decide 
to stay on top of possible violations and fix them as they go. Perfect. Exactly what 
should happen.

Data Substitution

The problem of missing or inaccurate data plagues all environmental programs. 
Failure to monitor or to report required information is the most common viola-
tion for many rules.121 Accurate and complete self- reports are the foundation of 
effective implementation oversight. Without them, regulators are blind to poten-
tially serious problems. For some regulated companies, that’s the point; it is easier 
and less costly to skip monitoring and reporting than it is to disclose significant 
violations. One in- depth study found that monitoring and reporting violations 
were strong and statistically significant predictors of health- based violations.122

Most environmental rules do not contain strong incentives to ensure that 
monitoring and reporting are done and done right. For many, just the opposite. 
They are remarkably casual about monitoring and reporting failures. Monitoring 
and reporting misses are both less noticed and treated as less critical than 
violations of other provisions. Putting our Next Gen hats on, it is easy to pre-
dict what happens: the stretched- too- thin facilities correctly perceive that mon-
itoring and reporting are lower priority violations, so don’t feel pressure to do 
what’s necessary to comply. The entities who know that monitoring or reporting 
accurately is likely to reveal big problems take the path of least resistance and by-
pass the reporting obligation rather than fess up. This happens everywhere, from 
drinking water to air monitors.123

Data- substitution provisions are a powerful tool to flip these perverse 
incentives. The concept is simple: if you miss a report, or you fail to do what’s 
necessary for your monitoring to be reliable, regulators will assume the worst. If a 
rule adopts a data- substitution provision, no one will have missing data: they will 
either have self- reported data or they will have data that is automatically inserted. 

 121 See, e.g., GAO, “EPA Needs to Better Assess,” 33. It isn’t just regulated companies that are failing 
to report; states also have significant problems with completeness and accuracy in reporting. GAO, 
“EPA Needs to Better Assess,” 24. See discussion of the many state- reporting failures in  chapter 2.
 122 GAO, “Drinking Water: Unreliable State Data Limit EPA’s Ability to Target Enforcement 
Priorities and Communicate Water Systems’ Performance,” GAO- 11- 381 (June 2011), 16.
 123 See EPA, “Economic Analysis for the Final Revised Total Coliform (Drinking Water) Rule,” 
September 2021, at 4– 5 (“Low compliance with monitoring and reporting may occur if systems 
would rather incur a Monitoring/ Reporting violation rather [sic] than risk an MCL violation by sam-
pling.”); Mu, Rubin, and Zou, “What’s Missing in Environmental (Self- )Monitoring” (some local 
governments skip air pollution monitoring when they expect air quality to deteriorate).
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The key is to make the consequences of that substituted data be worse for the re-
porting entity than just doing it right. That’s what the Acid Rain Program did; 
if air monitors weren’t working or failed quality control checks, EPA automati-
cally inserted worst- case assumption data. Required substitute data got increas-
ingly conservative (i.e., worse for the company) as the extent of unreported or 
invalid data went up.124 Because all emissions had to be covered by purchased 
allowances, these higher- than- likely emissions assumptions imposed a direct fi-
nancial cost on the company. This simple data- substitution provision inspired 
companies to maintain monitors and do the required quality control checks be-
cause that was cheaper than the alternative. If a similar approach were taken for 
quality control fails in air pollution stack tests, we would not see the widespread 
problems that are evident today.125

Data substitution is a straightforward way to align private interests with the 
public good. The regulated entities are the ones with the ability and authority 
to comply. They can order that necessary replacement part or apply an accurate 
label to the product or prioritize collecting the required data, or not. The rule’s 
design shouldn’t make it easy to skip those things, or force government to iden-
tify the problems and try to sanction bad choices after the fact. Data substitu-
tion inspires the regulated to do it right the first time. That’s the idea behind a 
labeling provision in EPA’s recently finalized rule to phasedown climate dam-
aging HFCs: if the label for an HFC container doesn’t clearly state what HFCs are 
inside, EPA will assume the container contains the most damaging HFC, which 
will cost the company a lot more money.126 Don’t like that outcome? It’s on you 
to fix it. Data substitution is an elegant Next Gen solution: the sensible choice for 
the company is the one that best protects the public.

Automatic Consequences

Enforcement cases take time. Government has to collect data to figure out that 
there is a violation, then needs more information to decide what the consequences 
should be. Negotiation with the company can be laborious, followed by appeals 
and delays associated with legal process. All of that is appropriate and worth it for 
serious problems that deserve that level of regulators’ attention. But it also dilutes 
the deterrent impact of enforcement because regulated entities know that they 
may never be found out, and even if they are, the consequences for violations will 
be delayed and are negotiable.

 124 EPA, “Part 75 Emissions Monitoring Policy Manual— 2013, at 15- 2, https:// www.epa.gov/ sites/ 
defa ult/ files/ 2019- 10/ docume nts/ part_ 75_ emissions_ moni tori ng_ p olic y_ ma nual _ 10- 18- 2019.pdf.
 125 EPA OIG, “More Effective Oversight” (see supra note 25).
 126 “EPA Final Rule for HFC Phasedown,” 55178.
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One option for changing that dynamic is to make negative outcomes more 
likely, much faster, and more predictable through automatic consequences. 
That’s what the Acid Rain Program did by setting a fixed penalty— higher than 
the cost of buying an allowance— for failure to have the required number of pol-
lution allowances.127 Violating was certain to cost more than complying.

Penalties are not the only option for automatic consequences. Data substitu-
tion, for example, is a form of automatic consequences for monitoring and re-
porting violations. What works best will depend on the circumstances of the 
individual rule. All that’s required are three things: (1) rule design that forces 
companies to self- disclose the violation (there’s no need to prove it— the com-
pany has admitted it); (2) consequences for violating that are less attractive than 
doing what’s required and that happen automatically, without any additional en-
gagement by regulators; and (3) backbone when the inevitable complaints in par-
ticular circumstances arise; if regulators cave and agree to reduce consequences 
for individual violators, pretty soon the deterrence advantages are lost and the 
agency is dragged into the individual case negotiation process again. Yes, auto-
matic consequences are rigid. That’s the point.

Contingent Regulation

Usually, when environmental rules are adopted, that’s the end of the story. If it 
turns out to have been a bad regulatory design, or compliance is horrible, too 
bad. The only option is to go back and start the rule- writing process over. Even 
when changes are clearly needed, starting over is extremely unlikely because of 
the expense, time, and political risks of reopening the entire rule to new polit-
ical maneuvering. Instead of this all- or- nothing framework, in which the dy-
namics almost always favor doing nothing, there is another option: contingent 
regulation.128

Contingent regulation builds adaptation into the rule: if X happens, then 
the standard will change to Y. That’s what EPA did in the Renewable Fuel 
Standard— if net lands in farming went up, contrary to expectation, more strin-
gent recordkeeping obligations would take effect.129 EPA wouldn’t have to re-
open the rule or figure out what to do; that was already decided in the rule as 

 127 See the description of the Acid Rain Program in  chapter 1.
 128 This section draws on the insights and naming conventions in Justin R. Pidot, “Governance and 
Uncertainty,” Cardozo Law Review, Vol. 37, No. 1 (October 2015): 113– 84. See also Lori S. Bennear 
and Jonathan B. Wiener, “Built to Learn,” in Esty, A Better Planet, 357.
 129 This “aggregate compliance” approach adopted by EPA for the Renewable Fuel Standard didn’t 
work to support the greenhouse gas reduction purpose of RFS, but it illustrates how EPA has already 
used the concept of contingent regulation. The Renewable Fuel Standard and the aggregate compli-
ance approach are discussed at length in  chapter 8.
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promulgated. Once the regulator publishes a notice that the factual predicate has 
been met, the contingent rules— already adopted as part of the final regulation— 
kick in. Contingent regulation could be used to allow a quick and preset response 
if compliance turns out to be bad, allowing stronger provisions to take effect 
automatically.

For example, regulated companies might object to a data- substitution pro-
vision, claiming it is unduly harsh for what they expect to be rare monitoring 
failures. A contingent rule could say, OK we hope you are right, but if it turns 
out that monitors are not working or companies fail to report more than 1 per-
cent of the time, data substitution will be required. Another illustration: if reg-
ulated parties argue for less stringent standards for companies that are claimed 
to have lower risk or smaller impact— this happens all the time— EPA could say, 
OK for now, but if EPA finds more than five companies falsely claiming to qualify 
for lower standards, that category ends, and everyone has to meet the stricter 
standards.

Contingent regulation isn’t an excuse for regulators to dodge making the 
tough call now. Lots of times the tougher standard is the obviously right choice 
from the get- go and there is little basis for the pushback. However, sometimes 
the likely outcome isn’t that clear or is genuinely uncertain. Contingent regu-
lation might fit the bill in that case: it sidesteps dueling predictions and bases a 
decision about additional requirements on ascertainable facts at a defined point 
in the future.

Automatic triggering of Next Gen– style compliance measures has many 
benefits beyond forcing better compliance. It motivates collection of data and 
attention to the factors necessary to determine the contingency, which will by 
itself be valuable. It makes for better rules by calling the companies’ bluff about 
likely future outcomes; if companies resist an automated reporting system, for 
example, because they claim compliance will be strong without it, why oppose 
a rule contingency mandating automated reporting if more than 1 percent of 
companies fail to report? Perhaps the companies are not as confident in their 
prediction as they claim. Good to know. It also motivates compromise; com-
peting predictions about the necessarily uncertain future will eventually have a 
factual outcome, so unrealistic predictions will get less traction. And, best of all, 
it inspires industry action to try to make sure that their optimistic forecast is 
what actually happens. Next Gen at its finest.
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6
The Ideologues

Performance Standards and Market Strategies

There is near- universal admiration in environmental policy circles for perfor-
mance standards and market strategies in environmental rules.1 Virtually eve-
ryone unites in trashing “command- and- control” regulation.2 Is one of these 
approaches best for assuring compliance?

 1 See, e.g., Cary Coglianese, “The Limits of Performance- Based Regulation,” University of 
Michigan Journal of Law Reform, Vol. 50 (2017): 525, 553 (noting the “seemingly unbridled en-
thusiasm for performance based regulations by regulatory commentators and officials around the 
world”); Laura Montgomery, Patrick McLaughlin, Tyler Richards, and Mark Febrizio, “Performance 
Standards vs. Design Standards: Facilitating a Shift Toward Best Practices,” Mercatus Center George 
Mason University, Working Paper, June 26, 2019, at 33, https:// www.merca tus.org/ publi cati ons/ reg 
ulat ion/ perf orma nce- standa rds- vs- des ign- standa rds- facil itat ing- shift- tow ard- best (“performance 
standards have been touted as best practice in regulatory rulemaking since at least 1980”); Timothy 
F. Malloy, “The Social Construction of Regulation: Lessons from the War Against Command and 
Control,” Buffalo Law Review, Vol. 58, No. 2 (2010): 267, 343 (majority of legal scholars are advocates 
for market- based regulation); Jody Freeman and Charles D. Kolstad, “Prescriptive Environmental 
Regulations versus Market- Based Incentives,” in Jody Freeman & Charles D. Kolstad eds., Moving to 
Markets in Environmental Regulation (Oxford University Press, 2007), 3, 4 (“the superiority of market- 
based instruments has developed into a near orthodoxy”); Frank Ackerman and Kevin Gallagher, 
“Getting the Prices Wrong: The Limits of Market- based Environmental Policy,” Global Development 
and Environment Institute, Working Paper 00- 05, 2000, at 1 (“Market based policies are fast be-
coming the recommended policy panacea for all the world’s environmental problems”); National 
Academy of Sciences, Engineering, and Medicine Transportation Research Board, Designing Safety 
Regulations for High- Hazard Industries (The National Academies Press, Special Report 324, 2018), 
at 18. https:// www.nap.edu/ cata log/ 24907/ design ing- saf ety- regu lati ons- for- high- haz ard- ind ustr ies 
(many rule types seek to call themselves performance- based because of the “political legitimacy” 
ascribed to performance as a tool of governing); Daniel H. Cole and Peter Z. Grossman, “Beyond 
Compliance Costs: Comparing the Total Costs of Alternative Regulatory Instruments,” in Kenneth 
R. Richards and Josephine van Zeben eds., Policy Instruments in Environmental Law (Edward Elgar 
Publishing, 2020), 32, 39 (noting a “consensus in the literature” favoring economic instruments for 
environmental protection); Shi- Ling Hsu, “Prices Versus Quantities,” in Richards and Van Zeben, 
Policy Instruments, 183, 186 (market mechanisms are a “presumptively favored” means of regu-
lating); Jason Scott Johnston, “Tradable Pollution Permits and the Regulatory Game,” in Freeman 
and Kolstad, Moving to Markets, 353 (“Indeed, so powerful is the standard economic argument for 
tradable pollution permit regimes that their relative scarcity in American environmental regulation 
now stands as something of an unexplained paradox”).
 2 See, e.g., Malloy, “The Social Construction of Regulation,” 268– 69 (arguing that there is a “war” 
against command and control and that “bashing traditional regulation has become something of 
a national pastime among legal scholars”); Wendy Wagner, “The Triumph of Technology- Based 
Standards,” University of Illinois Law Review (December, 2000): 85 n.6, 107 (noting that virtually all 
of the literature is critical and that “law scholars who have publicly applauded the use of technology- 
based standards can be counted on one hand”); Daniel H. Cole, “Explaining the Persistence of 
‘Command- and- Control’ in US Environmental Law,” in Richards and Van Zeben, Policy Instruments, 
157,159 (“command and control is often used as a term of derogation”); Ackerman and Gallagher, 
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The policy discussion suffers from continued nomenclature confusion.3 Loosely 
speaking, most people think a regulation is a performance standard if it tells the reg-
ulated what to do but not how to do it.4 Many of today’s EPA pollution regulations 
meet this definition but are nevertheless disdained by performance standard 
purists.5 Some people see market mechanisms as a subset of performance standard 
approaches, while market devotees think market mechanisms are a category unto 
themselves and everything that isn’t a market approach is the dreaded command 
and control.6 Some policy scholars, observing that the labels have become so polit-
ically freighted that they are losing all meaning, have suggested abandoning these 
terms altogether and creating a new lexicon.7

All this ideological fervor is misplaced. Performance standards, market strate-
gies, and even the much- maligned command and control are all approaches that 
can succeed, or dramatically fail. The key to widespread compliance is having a well- 
crafted rule that picks a strategy that matches the problem. Every regulation, in-
cluding performance standards or market approaches, must be well designed for the 
rule to realize the intended objectives and achieve widespread compliance. When 
the necessary regulatory safeguards are not built in, every kind of rule can struggle.

The rhetorical positions in this theory debate— unbridled enthusiasm for 
performance standards and market strategies and condemnation of com-
mand and control— do not resonate with most practitioners. EPA’s current 
rule- writing practice looks nothing like the rigid one- size- fits- all, Soviet- style 

“Getting the Prices Wrong,” 2 (command and control “frequently stigmatized”); Daniel C. Esty, 
“Red Lights to Green Lights: From 20th Century Environmental Regulation to 215t Century 
Sustainability,” Environmental Law, Vol. 47, No. 1 (Winter 2017): 10, 15, 46 (argues for shift from 
“government mandates” to a regulatory regime of “price signals,” where government can “get out of ” 
the “old command and control regime”).

 3 Scholars and policy advocates use a wide variety of labels to mean close to the same thing. See, 
e.g., National Academy of Sciences, Designing Safety Regulations, 16 (explaining that the terms “pre-
scriptive,” “technical,” “design- specific,” “technology- based,” “command- and- control,” and “one- size- 
fits- all” are often used interchangeably). The terms are also used inconsistently. See, e.g., National 
Academy of Sciences, Designing Safety Regulations, 16– 18.
 4 Coglianese, “The Limits of Performance- Based Regulation,” 532; Montgomery, “Performance 
Standards vs. Design Standards,” 3, 5; National Academy of Sciences, Designing Safety Regulations, 16.
 5 See, e.g., Malloy, “The Social Construction of Regulation,” 313– 18; Coglianese, “The Limits of 
Performance- Based Regulation,” 534 n.32 (what some people call technology- based standards are 
actually performance standards); Wagner, “The Triumph of Technology- Based Standards,” 90 (EPA’s 
air toxic regulations contain a quantitative pollution limit that is derived from what the top per-
forming sources can achieve).
 6 See, e.g., Coglianese, “The Limits of Performance- Based Regulation,” 535 (market strategies 
are a type of performance standard); Robert Stavins, “Market- Based Environmental Policies: What 
Can We Learn from U.S. Experience (and Related Research)?,” in Freeman and Kolstad, Moving to 
Markets, 19 (everything not markets is command and control); Cole, “Explaining the Persistence,” 
159 (performance standards are classified as command and control).
 7 See National Academy of Sciences, Designing Safety Regulations, 2, 19, 30.
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characterization attributed to it by the market proponents.8 Nor is the innova-
tive rational actor of economic theory frequently encountered by inspectors in 
the field; it is common to find firms that have failed to adopt better and cheaper 
pollution- reduction technologies. Most pollution standards adopted by EPA are 
performance- based, but you would never know that by reading the blistering 
critiques.9

A few brave souls have pointed out the lack of evidence for these soaring 
claims of universal policy superiority, noting that scholars have uncritically 
adopted these positions despite their “astonishing lack of empirical support.”10 
The absence of evidence does not slow them down. One recent paper describes 
what it characterizes as the five known empirical studies on performance- based 
regulations, noting that all five found that the studied regulation did not achieve 
the desired objective. The paper nevertheless concludes with a rousing call for 
a “more adamant devotion to adopting performance- based standards.”11 There 
are not that many market examples for empirical study, but most of the suc-
cessful ones are limited to air pollution and fisheries.12 Professors Daniel Cole 

 8 See Malloy, “The Social Construction of Regulation,” 331 (referencing Professor Stewart’s “oft- 
repeated comparison of command and control to ‘Soviet- style central planning’ ”).
 9 See Malloy, “The Social Construction of Regulation,” 315 (most EPA air rules set an 
emission limit and don’t mandate use of any particular control technology); U.S. Congress, 
Office of Technology Assessment, Environmental Policy Tools: A User’s Guide, OTA- ENV- 634 
(Washington, DC: U.S. Government Printing Office, September 1995), 11, 14– 16 (finding that 
most EPA programs set emission limits derived from what high performing controls can achieve 
[which it calls “design standards”], and that explicit technology specifications are rarely used),  
https:// www.prince ton.edu/ ~ota/ disk1/ 1995/ 9517/ 9517.PDF; David M. Driesen, “Design, Trading, 
and Innovation,” in Freeman and Kolstad, Moving to Markets, 436, 448 (noting that environmental 
statutes usually encourage performance standards).
 10 Malloy, “The Social Construction of Regulation,” 345. See also Cary Coglianese and Jennifer 
Nash, “The Law of the Test: Performance- Based Regulation and Diesel Emissions Control,” Yale 
Journal on Regulation, Vol. 34, No. 1 (2017): 80 (describing the striking absence of empirical studies 
on performance standards despite the widespread belief in their superiority, noting that “conven-
tional wisdom’s unbridled enthusiasm for these standards has rested almost exclusively on theory 
and intuition”); National Academy of Sciences, Designing Safety Regulations, 4 (noting that claims 
about advantages and disadvantages of regulatory types are too often anecdotal and that system-
atic empirical research is lacking); Montgomery, “Performance Standards vs. Design Standards,” 20 
(noting that the lack of broader analyses of the effectiveness of performance standards remains a “gap 
in the literature”); Driesen, “Design, Trading, and Innovation,” 450 (empirical evidence of emission 
trading’s superiority in stimulating innovation is “surprisingly thin”).
 11 Montgomery, “Performance Standards vs. Design Standards,” 34. The authors of this article 
include a tiny nod of the head to the contradiction between the evidence and their conclusion by 
adding the qualifier “where feasible and appropriate,” but this is light ballast for the article’s en-
thusiastic push for more use of performance standards. Note that a preference for performance 
standards is enshrined in federal guidelines for writing regulations. See Executive Order No. 12,866, 
Federal Register, Vol. 58 (October 4, 1993): 51735; Office of Management and Budget, “Circular A- 
4” (September 17, 2003), https:// obam awhi teho use.archi ves.gov/ omb/ circu lars _ a00 4_ a- 4/ . See also 
National Academy of Sciences, Designing Safety Regulations, 117.
 12 Stavins, “Market- Based Environmental Policies,” 35 (noting that the three successes with trad-
able permits— acid rain, leaded gasoline, and CFCs— involved air pollution and stating that there is 
almost no evidence in other areas); Tom Tietenberg, “Tradable Permits in Principle and Practice,” in 
Freeman and Kolstad, Moving to Markets, 63, 86.
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and Peter Grossman have pointed out that the broad consensus favoring market 
approaches is based on studies that ignore the full range of costs, and thus pro-
vide an insufficient basis to conclude that market approaches are superior.13

Flexibility: A Strength and a Weakness

The principal theoretical benefit of both performance standards and market 
strategies is their flexibility; they allow firms to make choices about how best to 
comply, which can reduce firms’ compliance costs, especially when there is a lot 
of variation among the regulated firms.14 The intuitive appeal of this perspective 
has contributed to its widespread adoption. But the same flexibility that holds 
promise for reducing compliance costs creates additional compliance challenges.

The flexibilities that make these approaches economically attractive can un-
dermine the objective that was the reason for the rule in the first place. One 
study of the impact of a market strategy for reformulated gasoline illustrates 
the tradeoffs.15 EPA adopted regulations about the volatile organic compound 
(VOC) content of fuel in an effort to tackle ozone pollution. The rule set a limit 
on VOC content but allowed companies to choose how to comply. Companies, 
not surprisingly, chose their least costly option. Unfortunately, the least costly 
option also meant than there was no discernable impact on ozone because the 
VOC that companies elected to reduce to meet the standard was not a principal 
contributor to ozone formation. California, by contrast, adopted a standard that 
specified which VOCs had to be reduced. That more rigid approach increased the 
costs of compliance, but it also had a significant benefit in improved air quality.16 
In this case, the more flexible performance approach might have been lower cost, 

 13 Cole and Grossman, “Beyond Compliance Costs,” 39.
 14 Coglianese, “The Limits of Performance- Based Regulation,” 545; Malloy, “The Social 
Construction of Regulation,” 289 (economic efficiency is the most widely used justification for the 
recommended shift toward alternative regulatory schemes based on market principles). The second 
most frequently cited rationale for performance standards and market approaches is their theoretical 
strength at encouraging innovation. This rationale likewise lacks empirical support. See Coglianese, 
“The Limits of Performance- Based Regulation,” 541– 42 (the common understanding that perfor-
mance standards encourage innovation is not correct); Driesen, “Design, Trading, and Innovation” 
(claims that market approaches do a better job than traditional regulations of encouraging innova-
tion lack both theoretical and empirical support); Malloy, “The Social Construction of Regulation,” 
272, 308 (lack of empirical support for claims of economic efficiency and technological innovation).
 15 Maximilian Auffhammer and Ryan Kellogg, “Clearing the Air? The Effects of Gasoline Content 
Regulation on Air Quality,” The American Economic Review (October 2011): 2687. See also the useful 
description of this rule, and other fuels requirements, in Joseph E. Aldy, “Promoting Environmental 
Quality Through Fuels Regulations,” in Ann Carlson and Dallas Burtraw eds., Lessons from the 
Clean Air Act: Building Durability and Adaptability into U.S. Climate and Energy Policy (Cambridge 
University Press, 2019), 159, 161; Coglianese, “The Limits of Performance- Based Regulation,” 
561– 62.
 16 Auffhammer and Kellogg, “Clearing the Air?,” 2719– 20.
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but it did not achieve the desired benefit. The more inflexible California standard 
had higher costs but got the job done. In the zeal to reduce compliance costs we 
should not lose sight of the reason we adopt rules: to achieve an environmental 
benefit and protect the public.17 A lower cost but ineffective regulation is not a 
better deal for the public than a strategy that may cost more but produces the 
necessary results.

One of the main difficulties for both performance and market approaches is 
that they only work if they build in a way to reliably measure performance. That 
is a problem for all types of regulation, but for rules that specify only ends and 
not means, measurement of ends is even more important.18 A rule requiring 
a specified type of pollution control need only determine if that method is in 
fact deployed. A rule that sets a pollution standard and leaves it to the regu-
lated to decide on a compliance method requires a way to measure the pollu-
tion. Regulations creating tradable pollution credits won’t have a functioning 
market or achieve the pollution- reduction goal unless everyone can count on the 
fact that the tradable unit reflects an actual reduction in pollution, and you can’t 
know that without measurement.19

Reliable pollution measurement is more complicated than many assume. 
Many companies currently report using emission estimates instead of actual 
measurement, and often those estimates prove to be wildly inaccurate. For ex-
ample, EPA found that measured emissions from two refineries’ industrial flares 
were over 20 times higher than the estimate.20 The Acid Rain Program— the 
most touted example of an effective pollution trading program— would not have 
achieved its 99 percent compliance rate without continuous emission monitors 
and the regulatory provisions that forced companies to use them.21 Where, 

 17 See Coglianese, “The Limits of Performance- Based Regulation,” 561 (the federal gasoline 
standards failed because they gave firms too much flexibility); Kenneth Richards and Josephine van 
Zeben, introduction to Policy Instruments, 1,7 (agreeing that a policy instrument’s measure of success 
should be primarily the extent to which it achieves the desired environmental objectives but noting 
that most of the policy literature focuses on minimizing the cost of compliance).
 18 See Coglianese and Nash, “The Law of the Test,” 86 n.328; Montgomery, “Performance 
Standards vs. Design Standards,” 15– 16 (also noting that “Measurement may be one area where per-
formance standards suffer by comparison with prescriptive standards”). See also National Academy 
of Sciences, Designing Safety Regulations, 105 (noting that for many problems a measure may be diffi-
cult to find), and 108 (cautioning about the problem of manipulation of performance metrics).
 19 See Cole and Grossman, “Beyond Compliance Costs,” 36 (noting that the absence of reliable and 
cost- effective monitoring can be disabling for a market strategy); James Salzman and J.B. Ruhl, “ ‘No 
Net Loss’: Instrument Choice in Wetlands Protection,” in Freeman and Kolstad, Moving to Markets, 
323, 342 (developing a measure that captures the value of the credit being traded is the “critical first 
step” in any trading- based mechanism).
 20 See the discussion of the use and abuse of emissions estimates and how far they often vary 
from real life in  chapter 2. One example, cited in  chapter 2, is field investigations at refineries finding 
that actual emissions were between 4 and 448 times higher than the estimated emissions. Similar 
violations at multiple refineries led EPA to issue an enforcement alert about the problem. See “EPA 
Enforcement Targets Flaring Efficiency Violations,” EPA Enforcement Alert, EPA 325- F- 012- 002 
(2012), https:// www.epa.gov/ sites/ pro duct ion/ files/ docume nts/ flarin gvio lati ons.pdf.
 21 See the description of the Acid Rain Program in  chapter 1, and later in this chapter.



164 Next Generation Compliance

when, and how measurement is done matters too; intermittent measurement or 
sampling done at locations entirely at the discretion of the regulated will likely 
not present an accurate picture of the facts. If a company only measures pollution 
occasionally, or does it incorrectly, it isn’t possible to know what is going on.22 
Measurement regimes also have to include ways to reduce operator error and 
gaming. What economists politely call “strategic behavior” occurs unfortunately 
too frequently. As just one example, drinking water operators can, and do, game 
the monitoring system by taking additional samples to artificially lower the per-
centage exceeding standards, or by sampling where the water is expected to be 
clean, as a way to avoid triggering the obligation to do more to protect drinking 
water safety.23

These monitoring complexities are usually ignored or casually brushed aside 
by advocates of performance- based and market strategies.24 The leading scholar 
on performance standards in environmental rules puts it this way: “It may seem 
almost a truism to note that performance standards depend on the ability of 
government agencies to specify, measure, and monitor performance. But it is 
often not acknowledged how difficult, if not impossible, it sometimes can be to 

 22 See the discussion of measurement challenges in  chapter 2, section titled “For Some Important 
Programs, EPA’s Understanding of Noncompliance Is Wrong” (discussion of monitoring flaws in the 
drinking water and air stationary source programs), and  chapter 5, section titled “Monitoring.”
 23 See discussion of monitoring loopholes for drinking water lead and pathogen rules in 
 chapter 1, section titled “Programs with Pervasive Violations: Four Examples.” Examples of gaming 
and outright fraud in monitoring are legion in environmental rules. Seema M. Kakade and Matt 
Haber, “Detecting Corporate Environmental Cheating,” Ecology Law Quarterly, Vol. 47, No. 3 
(2020): 812– 14 (cheating on air pollution– related records and monitoring in the shipping industry 
is widespread); Yingfei Mu, Edward A. Rubin, and Eric Zou, “What’s Missing in Environmental 
(Self- )Monitoring: Evidence from Strategic Shutdowns of Pollution Monitors,” National Bureau of 
Economic Research, Working Paper 28735 (April 2021), https:// doi.org/ 10.3386/ w28 735 (statistical 
evidence that local governments skip pollution monitoring when air quality is expected to be poor); 
Daniel Nicholas Stuart, “Strategic Non- Reporting Under the Clean Water Act,” chapter in “Essays 
in Energy and Environmental Economics,” PhD diss., Harvard University 2021, https:// nrs.harv ard.
edu/ URN- 3:HUL.INSTRE POS:37368 502 (nonreporting increases when water pollution discharge 
levels are expected to exceed permit limits); Department of Justice U.S. Attorney’s Office District 
of Massachusetts, “Western Massachusetts Power Plant Owner and Management Companies 
Sentenced for Tampering and False Reporting,” Press Release, March 23, 2017, https:// www.just ice.
gov/ usao- ma/ pr/ west ern- massac huse tts- power- plant- owner- and- man agem ent- compan ies- senten 
ced- tamper ing- and (criminal prosecution for tampering with air pollution monitoring equipment). 
Despite this reality, it is common to encounter vague and unsupported assertions that gaming and 
fraud are rare (see, e.g., Esty, “Red Lights to Green Lights,” 19) or can readily be solved through higher 
penalties (see, e.g., Montgomery, “Performance Standards vs. Design Standards,” 27).
 24 Mark A. Cohen and Jay P. Shimshack, “Monitoring, Enforcement, and the Choice of 
Environmental Policy Instruments,” in Richards and Van Zeben, Policy Instruments, 76, 78 n.14 
(scholars “regularly ignore or assume away monitoring and enforcement issues” when considering 
the choice of policy instruments). See, e.g., Johnston, “Tradable Pollution Permits, 371 (noting only 
in passing that the effectiveness of market strategies “hinges on” accurate monitoring and effective 
enforcement, but then quickly moves on as though those precursors can safely be assumed); Stavins, 
“Market- Based Environmental Policies,” 26 (very briefly noting that market approaches do not elim-
inate the need for monitoring and enforcement, implying that these activities are outside the scope of 
instrument choice).
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obtain reliable and appropriate information on performance.”25 Environmental 
economists advocating for market approaches typically assume “perfect (and in-
cidentally, costless) monitoring.”26 Some authors dispatch these challenges by 
making unrealistic claims that monitoring is easy and cheap.27

Many of our existing environmental pollution rules, nearly all of which are 
performance standards, do not clear the measurement hurdle. They rely on 
estimates or guesses about pollution. They require only very occasional mon-
itoring or allow the regulated to select a time or place for that monitoring that 
is most likely to produce a favorable outcome. And they turn a blind eye to ev-
idence that the monitoring data that is submitted doesn’t reflect reality, due to 
confusion, incompetence, gaming, or flouting of monitoring and reporting 
requirements.28

The good news is that advances in monitoring and information technology 
hold promise for expanding our monitoring reach. Measurement technolo-
gies are becoming more mobile, smaller, cheaper, and more accurate, making 
continuous monitoring a possible game changer for some problems.29 But 
not all.30 There are many situations in which reliable, affordable measure-
ment is not possible.31 The attempt to allow offsets in wetlands protection, for 

 25 Coglianese, “The Limits of Performance- Based Regulation,” 558– 59.
 26 Cole and Grossman, “Beyond Compliance Costs,” 33 (citing C.S. Russell, Winston Harrington, 
and William J. Vaughn, Enforcing Pollution Control Laws, at 3 (Resources for the Future 1986)). Cole 
and Grossman also note the “dearth of empirical information on the costs of monitoring under var-
ious environmental protection regimes.” Cole and Grossman, 39. A notable exception is Salzman and 
Ruhl’s excellent analysis of wetlands mitigation banking and how the impossibility of measuring the 
outcomes we care about doomed that trading program. Salzman and Ruhl, “No Net Loss.”
 27 See, e.g., Esty, “Red Lights to Green Lights,” 46.
 28 See  chapter 2, section titled “For Some Important Programs, EPA’s Understanding of 
Noncompliance Is Wrong” (discussion of monitoring flaws in the drinking water and air stationary 
source programs), and  chapter 5, section titled “Monitoring.”
 29 Cynthia Giles, “Next Generation Compliance,” Environmental Law Reporter, Vol. 45, No. 3 
(2015): 10206– 207. CEMS on ships, for example, hold promise for addressing the gigantic but under-
appreciated impact of air pollution from ships that is only recently regulated. See Kakade and Haber, 
“Detecting Corporate Environmental Cheating,” 805– 20. Lab- on- a- chip technologies could help to 
solve the difficult problem of rapidly identifying which animal species are contributing pathogens 
to surface water. See Ning Wang, Ting Dai, and Lei Lei, “Optofluidic Technology for Water Quality 
Monitoring,” Micromachines, Vol. 9, No. 4 (April 2018): 158, https:// www.mdpi.com/ 2072- 666X/ 9/ 
4/ 158/ htm. Tracking of emissions from notoriously difficult to measure oil and gas wells might be-
come cost- effectively possible through satellites. See Mike Lee, “The Key for EPA Rules? Inside the 
Methane Tech Revolution,” E&E News, October 25, 2021, https:// www.een ews.net/ artic les/ the- key- 
for- epa- rules- ins ide- the- meth ane- tech- rev olut ion/  ;Brady Dennis, “How Satellites Could Help Hold 
Countries to Emissions Promises Made at COP26 Summit,” Washington Post, November 9, 2021, 
https:// www.was hing tonp ost.com/ clim ate- envi ronm ent/ 2021/ 11/ 09/ cop26- sat elli tes- emissi ons/ .
 30 We are nowhere near the monitoring nirvana that some enthusiasts claim. See, e.g., Esty, “Red 
Lights to Green Lights,” 46 (asserting that every pollution source no matter the size can be equipped 
with pollution monitoring devices, so that “market mechanisms are now feasible in almost all pol-
lution contexts”). In reality, monitoring isn’t available or feasible for many environmental problems. 
Cole and Grossman, “Beyond Compliance Costs,” 37; Coglianese, “The Limits of Performance- Based 
Regulation,” 558– 59.
 31 See, e.g., Coglianese, “The Limits of Performance- Based Regulation,” 558– 59; Cole and 
Grossman, “Beyond Compliance Costs,” 37.
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example— permitting destruction of wetlands on the desired site in exchange 
for development of wetlands elsewhere— is doomed by the impossibility of re-
liably measuring whether the “new” wetlands actually replace the functions of 
the wetlands destroyed.32 If we cannot be sure that the things being swapped 
are equal in value, treating them as equivalent will inevitably lead to compliance 
shortfalls that undermine the regulation’s purpose.33

Increased flexibility for companies from performance standards and market 
strategies has another effect too: increased costs for government. More varia-
bility in companies’ compliance strategies makes it harder to have a uniform and 
simple monitoring and reporting structure. Inspectors will have a more compli-
cated job. And flexibility can introduce a degree of uncertainty and discretion 
in figuring out compliance, adding confusion, opportunity for strategic evasion, 
and administrative burden for government.34 These hidden costs of regulatory 
structure choices can add up.35

The additional burden on government from more flexible standards is usu-
ally ignored in the literature that promotes performance standards and market 
strategies. Only the costs of compliance for the regulated firms count.36 This 

 32 Due to widespread acknowledgment that the wetlands mitigation banking program had failed, 
based in significant part on the impossibility of measurement (see Salzman and Ruhl, “No Net Loss”), 
new regulations were adopted in 2008. A 2019 assessment of this newer approach makes clear that 
although wetlands mitigation banking has made some progress from the early days of near uni-
versal disastrous compliance fails, the serious foundational problems remain. Palmer Hough and 
Rachel Harrington, “Ten Years of the Compensatory Mitigation Rule: Reflections on Progress and 
Opportunities,” Environmental Law Reporter, Vol. 49, No. 1 (2019): 10018– 27. The assessment 
identifies two studies of the new wetlands mitigation banking program: one concluding that per-
formance standards set out in site- specific plans were too vague to be meaningful, and the other 
finding it is doubtful that there will be adequate long- term funding to ensure the replacement sites 
are maintained. Hough and Harrington, 10026. These continued issues are not surprising given this 
program’s insurmountable structural hurdles, including the impossibility of reliable measurement 
of the extremely complex issue of wetlands function and its dependence on high- intensity and high- 
quality government involvement for every project in perpetuity. Despite (because of?) the structural 
flaws that make it impossible to assure the underlying protection goal, use of wetlands mitigation 
banking is increasing. Hough & Harrington, 10025.
 33 Salzman and Ruhl, “No Net Loss” 342; Coglianese and Nash, “The Law of the Test,” 86; Cole and 
Grossman, “Beyond Compliance Costs,” 36.
 34 See Coglianese, “The Limits of Performance- Based Regulation,” 548– 51; Cohen and Shimshack, 
“Monitoring, Enforcement,” 80 (noting that monitoring and enforcement may be easier and cheaper 
with a command- and- control strategy because determining compliance is quicker and easier); Cole 
and Grossman, “Beyond Compliance Costs,” 33, 34 (pointing out the sizable differences in meas-
uring or monitoring costs from one environmental protection instrument to another, and noting 
that it will generally be cheaper for the government to administer uniform standards than economic 
instruments).
 35 See, e.g., National Academy of Sciences, Designing Safety Regulations, 100 (describing the 
challenges of new more flexible rules for offshore drilling that required both additional staff and a 
change in the type of expertise needed; either the agency revamps its capacity in response to the rule, 
or the rule will be ineffective). See also Coglianese, “The Limits of Performance- Based Regulation,” 
448– 553 (describing how more flexible tools can increase government costs).
 36 See Cole and Grossman, “Beyond Compliance Costs,” 33 (noting that discussions of the choice 
of instrument for environmental protection have typically focused on which instrument will create 
the lowest costs of compliance, “as if that were the sole concern”).
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myopia is an outgrowth of the widespread but unfounded belief that most com-
panies comply.37 The assumption— usually unstated— that compliance with 
regulations just happens, or that the costs to government of ensuring compliance 
are the same for every type of rule, creates a powerful bias in favor of perfor-
mance standards and market strategies.38 If your desired approach theoretically 
reduces firms’ cost of compliance, and you assume that firm compliance costs are 
the only way in which regulatory costs vary, why wouldn’t you believe that your 
strategy is always preferable?

There are a few encouraging signs that practical considerations, like the fea-
sibility of monitoring and the challenges of ensuring compliance, are starting to 
elbow their way to the policy table. Some scholars acknowledge that in selecting 
a regulatory approach the full range of costs must be considered, including the 
reality that more flexibility for the regulated can dramatically increase costs for 
the regulator. And they are discovering that this more complete analysis can 
upend traditional wisdom; the theoretically preferable performance standard or 
market approach can turn out to be both less effective and more costly than the 
oft- derided command and control.39

However, even the few policy scholars who acknowledge that infeasibility and 
inefficiency can make performance standards or market strategies unworkable 
go astray by adopting the universally assumed and nearly always wrong premise 
that compliance issues are solely the responsibility of enforcement.40

For all the reasons discussed at length in  chapter 1, enforcement will never 
be able to assure widespread compliance for rules that create many ways around 
compliance; without strong rule design that makes compliance the path of least 
resistance, the compliance effort is doomed no matter what enforcement does. 

 37 See discussion of this near- universal assumption in  chapters 1 and 2; Cohen and Shimshack, 
“Monitoring, Enforcement,” 78 n.14 (noting that “the great bulk of the literature on the economics of 
environmental regulation simply assumes that polluters comply with existing directives”).
 38 Cole and Grossman, “Beyond Compliance Costs,” 35 (noting that many economists employ 
“simplifying assumptions” about administrative costs that create a strong bias in favor of economic 
instruments and lead to a presumption that market approaches are always preferable overall, a bias 
that persists to the present day); Cohen and Shimshack, “Monitoring, Enforcement,” 78 (noting 
that ignoring monitoring and enforcement when considering alternative instruments might lead 
policymakers to choose a policy that “in theory” looks better but in practice has worse environmental 
or economic outcomes). See also Stavins, “Market- Based Environmental Policies,” 26.
 39 Cole and Grossman, “Beyond Compliance Costs” (market instruments can turn out to be 
less efficient than command- and- control alternatives when the limits of monitoring and the cost 
of ensuring compliance are included); Coglianese, “The Limits of Performance- Based Regulation,” 
547– 52; Cohen and Shimshack, “Monitoring, Enforcement,” 78.
 40 See, e.g., Freeman and Kolstad, “Prescriptive Environmental Regulations,” 7; Coglianese, “The 
Limits of Performance- Based Regulation”; Cole and Grossman, “Beyond Compliance Costs,” 33, 36; 
Cohen and Shimshack, “Monitoring, Enforcement,” 79; National Academy of Sciences, Designing 
Safety Regulations, 97. Although these scholars are ahead of the pack because they at least grapple 
with the often- ignored reality that poor compliance will undermine the goals of the regulation, 
they still look to enforcement to solve compliance problems. The belief that compliance is the job of 
enforcers is ubiquitous in the environmental policy literature.
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Because these scholars start from the enforcement- is- responsible assumption, 
the compliance costs they consider are monitoring and enforcement costs. That 
is a significant improvement over the vast majority, who just pretend there are 
no government costs. But it falls short of the insight that enforcement alone can’t 
do it; compliance drivers need to be built into the rules, not stapled on at the 
back end.

Nor will the suggested solution solve the problem. Some of these scholars argue 
that rules should consider total costs— not just costs for regulated firms— and there-
fore advocate that government costs like monitoring and enforcement be added to 
the cost- benefit analysis. In this telling, the additional expense for government of 
more complicated monitoring and more difficult enforcement should be added to 
the tally sheet before deciding which approach is most efficient.41 Again, this is a 
notable advance over paying no attention to implementation costs, but still ignores 
hard reality: government isn’t going to significantly increase expenditures to imple-
ment a complicated performance or market rule. In the theoretical world of cost- 
benefit analysis, policy advocates may think they solve the problem by adding the 
additional government costs to the hypothetical balance sheet. But back in the real 
world, budgets don’t depend on cost- benefit analysis. The agency has its allocated 
budget, and that’s it. Hundreds of rules compete for implementation attention. If 
the new rule is by far the most important thing happening in the agency, you have a 
chance. Otherwise, no way.

What really happens is government doesn’t have the resources to take on these 
more complex tasks and so it just doesn’t do the additional work to assure that the 
standards are met, and the public health objectives achieved. In that situation— 
unfortunately too common— government doesn’t know if the regulation has 
achieved its purpose.42 This reality needs to be part of regulatory design. An ap-
proach that would work great if only government had a 200 percent increase in re-
sources doesn’t make practical sense.

This book argues that the response to this costs dilemma is not to throw our 
hands in the air and give up. On the contrary. When we accept that it is rule 
design— not primarily enforcement— that determines compliance outcome, we 
are freed from the paralyzing expense of depending on enforcement to force fit 
compliance on millions of regulated sources. Where we stand today is between 
a rock (widespread violations) and a hard place (fixing noncompliance prima-
rily through enforcement is ludicrously unaffordable).43 Fortunately, Next Gen 

 41 Coglianese, “The Limits of Performance- Based Regulation,” 449– 50; Cole and Grossman, 
“Beyond Compliance Costs,” 33, 35, 39.
 42 See discussion of this problem across many programs in  chapter 2. See also Tietenberg, 
“Tradable Permits in Principle and Practice,” 71 n.10 (noncompliance not only makes it more difficult 
to reach stated goals, it sometimes makes it more difficult to know whether the goals are being met).
 43 This isn’t the result of recent budget cuts. Those cuts have hurt, but enforcement resources have 
never been, and will never be, large enough to be the principal means of ensuring compliance. Nor 
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says there is another way. Everyone would like to use performance standards 
and market strategies— when they are the best fit for the problem— despite their 
additional complexity. The answer isn’t to use the often- favored approach of 
pretending that the additional complexity doesn’t exist. Instead, we should apply 
the principles of Next Gen to see if the complexity and compliance problems are 
solvable, at a reasonable cost, by building compliance drivers into the rule.

Market Strategies Face Additional Challenges

Market strategies face all of the implementation hurdles that other regulations do. 
But market mechanisms also have additional challenges.44 The need for certainty 
about performance is more acute. If the market can’t be sure that a ton equals a 
ton, the market won’t serve its function and can’t be counted on to produce the 
desired pollution outcome.45 It is very hard to parse this in a market once it is 
launched, so spending time and money to get verification correct up front is even 
more important for market mechanisms than it is for other approaches.

Getting markets right takes more effort than traditional rules, not less.46 
Markets that push toward, and not against, the environmental or health objec-
tive aren’t formed by setting a price; they are crafted through conscientious and 
thoughtful rule design. An effective system for trading pollution credits has to 
pay careful attention to defining what is traded and by whom; how that will be 
monitored; what quality assurance obligations the parties have and how those 
will be verified; where the trades will occur and who will authenticate and ad-
minister the trades; what price collars are needed, if any; how firms will report; 
how the necessary information will be made publicly available; how gaming, 
mistakes, incompetence, and fraud will be prevented and dangerous hot spots 
avoided; how violations will be detected; and what the consequences of violations 
will be. These are just some of the elements of a successful trading program.

For most environmental problems, setting up a market will be considerably 
more complicated than it was in the Acid Rain Program, which benefited from 
the small number, homogeneity, and sophistication of the regulated coal- fired 

is it desirable to aspire to that. We can’t, and shouldn’t strive to, achieve widespread compliance by 
millions of regulated sources using exclusively our most expensive tool.

 44 See also Ackerman and Gallagher, “Getting the Prices Wrong.”
 45 See, e.g., Driesen, “Design, Trading, and Innovation,” 449 (noting that trading relies on good 
monitoring and that “when good measurement proves impossible, trading will not succeed”). The 
Renewable Fuel Standard market trading program, for example, has been plagued by fraud, under-
mining confidence in the market and provoking persistent political turmoil. See discussion in 
 chapter 8, section titled “Renewable Fuel Standard Fraud.”
 46 See Freeman and Kolstad, “Prescriptive Environmental Regulations,” 14.
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power plants.47 Fees and taxes are similarly complex; take a look at the tax code if 
you think taxes are simple to define and administer. And that doesn’t even begin 
to cover the ongoing oversight that is an essential component of any market ap-
proach. The idea that government just sets a price and then its work is done is 
way off the mark.48

A market strategy also requires political backbone. The whole concept of a 
market approach is letting the market shake out the best and cheapest way to 
get the desired outcome. Markets need certainty and predictability to do that. 
Having set up the design and the structure of the market, government needs 
to get out of the way and let the market function. If government intervenes to 
protect individual market participants in response to their pleas for special 
treatment, or changes the targets midstream, it works against market princi-
ples. When government loses its nerve in this way, it does more damage to pro-
gram integrity than occurs when these choices are made in a more conventional 
permit situation.49

And markets are often bad at addressing fairness and distributional effects. 
Markets don’t care about those things, but government should.50 Efficiency is 
good, but a market- based regulation has to address equity as well. Transferring 
pollution or risk from one place to another through market trading can end up 
shifting health threats as well. That’s what happened in the Acid Rain Program, 

 47 Even the comparatively straightforward monitoring and reporting system set up by the Acid 
Rain Program was complicated; it required hundreds of pages of guidance, as one indicator of 
complexity.
 48 Hsu, “Prices Versus Quantities,” 184 (economic theory would de- emphasize the traditional 
mode of regulation: what would be left for governmental mandate would be the level of the tax, 
or the quantity of allowable pollution that could be traded); Esty, “Red Lights to Green Lights,” 
46 (government would have to do the analysis to set a price but then would be able to “get out of ” 
the time- intensive and expensive regulatory requirements of the old command- and- control re-
gime). For a comprehensive assessment of the factors that should be considered in constructing a 
cap- and- trade market, based on experience with the Acid Rain Program, see John Schackenbach 
et al., “Fundamentals of Successful Monitoring, Reporting, and Verification under a Cap- and- Trade 
Program,” Journal of the Air and Waste Management Association, Vol. 56 (2006): 1576.
 49 As one example, the renewable fuels program attempted to place the burden of verifying credit 
integrity on the refineries that purchased credits. It included a “buyer beware” fail- safe mechanism; 
if refiners decided to reduce costs by not checking on the integrity of the credits they purchased, 
they would bear the financial consequences should the credits turn out to be invalid. That was a 
great market- embracing idea, but when push came to shove it proved to be politically untenable. 
Purchasers failed to police the market as the rule envisioned but didn’t end up paying the full price 
as the market strategy had intended. This outcome will make future rule writers understandably 
more cautious about fully embracing financial drivers as a compliance mechanism. See discus-
sion in  chapter 8, section titled “Renewable Fuel Standard Fraud.” See also Bradley C. Karkkainen, 
“Information as Environmental Regulation: TRI and Performance Benchmarking, Precursor 
to a New Paradigm?,” Georgetown Law Journal, Vol. 89, No. 2 (2001): 278 (noting that post hoc 
adjustments may be destabilizing to markets).
 50 See Suryapratim Roy, “Distributional Concerns in Environmental Policy Instruments,” in 
Richards and Van Zeben, Policy Instruments, 56, 61, which underscores the essential and often 
overlooked point that environmental justice includes the equal distribution of both costs and 
benefits.



Performance Standards and Market Strategies 171

for example, where emissions trading caused huge public health damages by 
moving pollution from low-  to high- density population centers.51 The current 
pandemic is underscoring just how deadly these disparities are, as communities 
of color suffer far worse COVID- 19 outcomes stemming in part from the his-
toric inequity of disproportionate exposure to air pollution.52 Allowing firms to 
pay to take big risks with people’s health is not an acceptable outcome. If a market 
can’t be designed to address environmental justice issues, that is telling you that a 
market isn’t the right approach.

Cheerleading for performance standards and market strategies suffers from 
another blind spot too: a near exclusive focus on permitted air and water pol-
lution discharges. Reading the literature, you might get the impression those 
are the only kinds of environmental regulations there are.53 Rarely does one 
see these theories applied to other important public health programs, like lim-
iting exposure to lead paint and asbestos, ensuring safe disposal of hazardous 
waste, reducing harm from pesticide applications, preventing accidental chem-
ical releases, requiring chemical manufacturers to disclose adverse health 
studies, avoiding leaks from underground storage tanks, notifying citizens about 
drinking water contamination, or preventing the use of dangerous chemicals, 
to name just some examples. There are scores of important environmental and 
health protection programs that present design challenges vastly different from 
those faced in regulation of point sources of air and water pollution. It isn’t pos-
sible to claim universal superiority of regulatory strategies without grappling 
with the breadth and diversity of public health programs that require regulation.

The Resurrection of Command and Control

Just as it doesn’t make sense to tout performance standards and market strategies 
as the solution to all problems, it is equally mindless to broadly condemn com-
mand and control. All regulations of every stripe are command (the regulation 
mandates something) and control (regulators will use their authority to make 
you). Regulations using a market approach also require command and control. If 

 51 H. Ron Chan, B. Andrew Chupp, Maureen L. Cropper, and Nicholas Z. Muller, “The Impact of 
Trading on the Costs and Benefits of the Acid Rain Program,” Resources for the Future Discussion 
Paper, RFF DP 15- 25- REV (2017), 4, https:// www.rff.org/ publi cati ons/ work ing- pap ers/ the- imp act- 
of- trad ing- on- the- costs- and- benefi ts- of- the- acid- rain- prog ram/  (the trading mechanism caused 
public health damages of $2.4 billion more than would have occurred had the same program been 
implemented without trading).
 52 Lisa Friedman and Zoë Schlanger, “Race, Pollution and the Coronavirus,” New York Times, 
April 8, 2020, https:// www.nyti mes.com/ 2020/ 04/ 08/ clim ate/ coro navi rus- pollut ion- race.html.
 53 A notable and refreshing exception to the rule is the insightful report from the National 
Academy of Sciences, which explores the challenges of instrument choice in the context of pipeline 
and offshore oil and gas safety. National Academy of Sciences, Designing Safety Regulations.
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they don’t, why is a regulation needed? The differences among regulations are in 
how the regulatory mandates are deployed.

The phrase command and control has ceased to convey any substantive 
meaning; it is used more like an all- purpose curse to deride anything the au-
thor does not like.54 Professors Ackerman and Stewart piled on by comparing 
most EPA regulatory strategies to “Soviet- style central planning.”55 There is even 
a theory of environmental governance, with its own acronym and everything, 
called— I kid you not— “The Pathology of Command and Control (TPCC).”56 
All this name- calling is to the detriment of thoughtful discussion. Throwing the 
term around with abandon relieves people of having to say what they mean. Is 
the particular problem under discussion not suited to a uniform requirement for 
all regulated firms? Then say that and explain why. If we refuse to accept a dispar-
aging label as though it were evidence, we will force people to articulate their ac-
tual objections and not allow them to hide behind what amounts to no more than 
saying something is bad.57 That level of vague generality shouldn’t pass muster in 
serious debate.58

The command- and- control label also makes it harder to build Next Gen ideas 
into rules. Rules that work use command and control creatively, to smooth the 
path to compliance and block the violation exits. Instead of scoffing at the very 
idea of command and control, we need to focus on using it better.

Many learned the wrong lesson from the Acid Rain Program. That misun-
derstanding has had an outsized influence because of the Acid Rain Program’s 
central role in the markets- are- the- answer narrative.59 It is true that the Acid 

 54 See National Academy of Sciences, Designing Safety Regulations, 16 (noting that “command- 
and- control” and related terms almost always have negative connotations); Coglianese and Nash, 
“The Law of the Test,” 39 n.14 (noting that command and control is rarely used approvingly and is 
almost always used to distinguish the writer’s own preferred approach from disparaged alternatives); 
Esty, “Red Lights to Green Lights,” 4 (stating that command and control is an outdated regulatory 
model that no longer fits our current requirements); Cole, “Explaining the Persistence,” 159 (com-
mand and control used as a term of derogation).
 55 Bruce A. Ackerman and Richard B. Stewart, “Reforming Environmental Law,” Stanford Law 
Review, Vol. 37, No. 5 (May 1985): 1334.
 56 See Michael Cox, “The Pathology of Command and Control: A Formal Synthesis,” Ecology and 
Society, Vol. 21, No. 3 (September 2016): 33.
 57 Succeeding in getting the derogatory term “command and control” so widely accepted has been 
described as a “semantic triumph” for the advocates of market mechanisms. Freeman and Kolstad, 
“Prescriptive Environmental Regulations,” 4.
 58 See Driesen, “Design, Trading, and Innovation,” 447 (“Most analysts employ a simplistic C&C/ 
economic incentive dichotomy as a substitute for cogent analysis”), and 456 (“The literature’s pre-
occupation with a simplistic and misleading command- and- control/ economic incentive dichotomy 
has led to a failure to adequately address crucial design issues”).
 59 Two scholars described the general overreading of the Acid Rain Program by saying it led to 
“the presumption that if cap- and- trade can work for sulfur dioxide emissions from power plants 
in the United States, and for fisheries in many locations, then the mechanism can work equally 
well anywhere in the world to reduce any kind of pollution, from any kind of sources.” Cole and 
Grossman, “Beyond Compliance Costs,” 38. See also Nils Axel Braathen, “Flexibility Mechanisms in 
Environmental Regulations: Their Use and Impacts,” OECD Environment, Working Paper No. 151, 
August 2019, at 18, https:// doi.org/ 10.1787/ a6d3e f45- en.
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Rain Program had remarkably high compliance rates and therefore achieved 
its pollution- reduction goals. But the market provisions had nothing to do with 
that. Take away cap and trade, and the compliance outcome would have been 
the same.

The reason is command and control. The Acid Rain Program did a masterful 
job at creating an interlocking set of mandates that made it unlikely regulated 
plants would violate. The actual amount of pollution was measured in real time 
through required continuous emission monitoring systems (CEMS). Plants were 
forced to maintain the CEMS to exacting and very detailed quality standards, be-
cause if they didn’t, the mandated data substitution provisions would cost them 
a lot of money, and those increased costs would happen automatically without 
the need for any government intervention. Every regulated facility had to report 
frequently, electronically, and in a mandated format to a centralized data system. 
The data were made available to the public, so there was nowhere to hide. The 
mandatory centralized electronic reporting in a required format made it com-
paratively easy for EPA to employ data analytics to spot any anomalies and then 
challenge companies to explain themselves. All the monitoring and reporting 
complexity was simplified in the compliance determination: Do you have the 
permitted authority to emit the tons you reported, yes or no? If not, you auto-
matically owed penalties that were more expensive than just complying.60 These 
interconnected provisions created a resilient structure that made complying 
cheaper and less hassle than violating; in other words, a rule with compliance 
built in.61

These are all classic command- and- control/ one- size- fits- all/ prescriptive/ (in-
sert your favorite term here) requirements. The Acid Rain Program didn’t get 
terrific compliance as a result of the mythical properties of markets, it accom-
plished that impressive outcome because tough, prescriptive rule design gave 
the regulated utilities no way out. It was a triumph of command and control. 
These command- and- control elements don’t make the rule bad; they make it ef-
fective. They are what was necessary to get the emissions reductions and create 

 60 Some have attributed the high compliance rates in the Acid Rain Program primarily to high 
penalties. See, e.g., Stavins, “Market- Based Environmental Policies,” 26; Tietenberg, “Tradable 
Permits in Principle and Practice,” 72. That is the enforcement- sanctions- are- the- reason- for- com-
pliance belief rearing its head again. The penalties in the Acid Rain Program helped— both because 
they were high and because they were automatic (no waiting to get caught and litigating for years)— 
but high penalties alone would not have achieved widespread compliance without all of the other 
compliance- forcing mandates.
 61 See the discussion of the compliance- driving provisions of the Acid Rain Program in  chapter 1, 
section titled “Air Pollution: Acid Rain Program.” In some programs, small businesses prefer pre-
scriptive regulations for their comparative compliance certainty. GAO, “Federal Regulations: Key 
Considerations for Agency Design and Enforcement Decisions,” GAO- 18- 22, October 2017, at 13.
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a functioning market. The market intended to reduce costs would never have 
gotten off the ground without them.62

What we should learn from the Acid Rain Program is that careful program 
design that uses the power of command and control to make compliance the 
default— that is, Next Gen— works. And that interlocking commands can build 
a strong foundation for a market that helps to reduce costs. There is no intellec-
tual coherence in praising environmental markets and bashing command and 
control. As the Acid Rain Program so powerfully demonstrates, the success of 
markets depends on skillful use of command and control.

There is another reason we should be cautious about using the Acid Rain 
Program as an all- purpose illustration of the universal utility of markets in envi-
ronmental rules: the coal- fired power sector was unusually small, homogeneous, 
well- financed, and sophisticated. Those features, which most other environ-
mental programs do not share, made the tightly designed command- and- con-
trol structure possible. A single purpose monitoring technology was available 
and would work for every company. The companies had the money and the tech-
nical sophistication to run the monitoring, install and operate pollution controls, 
and report extensive data electronically. The data was uniform and easily ana-
lyzed. Very few of the programs EPA runs have these advantages. Compare the 
less than 4,000 similar coal- fired units covered by the Acid Rain Program to the 
hundreds of thousands of varied industrial and construction stormwater facili-
ties that contribute to serious water pollution, or the over 3 million facilities in 
diverse industries regulated under the laws that govern the manufacture, use, 
and distribution of chemicals and you begin to appreciate the entirely different 
scale and complexity that most programs confront.63

That scale and complexity drive a need for more creative compliance strat-
egies, but also mean that some approaches will not get us there. When perfor-
mance measurement is impossible or unaffordable, or the health imperative can’t 

 62 Cutting costs of compliance was the central rationale for the cap- and- trade program, and it 
did help reduce firms’ compliance costs, although not nearly as much as was predicted. Chan, “The 
Impact of Trading,” 4; Nathaniel O. Keohane, “Cost Savings from Allowance Trading in the 1990 
Clean Air Act: Estimates from a Choice- Based Model,” in Freeman and Kolstad, Moving to Markets, 
194, 224. Cap and trade may have played an important political role too. See Braathen, “Flexibility 
Mechanisms,” 18 n.13 (noting that Congress might not have agreed to the large emission reductions 
in the Acid Rain Program without the cost reductions that were envisioned by the trading system); 
Johnston, “Tradable Pollution Permits,” 373.
 63 See “Stormwater Discharges from Industrial Activities,” EPA, https:// www.epa.gov/ npdes/ sto 
rmwa ter- dis char ges- ind ustr ial- act ivit ies (listing 11 categories, including over 25 disparate indus-
trial classifications that are covered by industrial stormwater obligations); “NPDES E- reporting 
Rule,” EPA Final Rule, Federal Register, Vol. 80 (October 22, 2015): 64063, 64068, 64081 (noting that 
there are about 350,000 facilities a year regulated under stormwater regulations); EPA OIG, “Limited 
Knowledge of the Universe of Regulations Entities Impedes EPA’s Ability to Demonstrate Changes in 
Regulatory Compliance,” Report No. 2005- P- 00024, September 19, 2005, at 24, https:// www.epa.gov/ 
sites/ pro duct ion/ files/ 2015- 11/ docume nts/ 20050 919- 2005- p- 00024.pdf (size of TSCA regulated 
universe).
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be squared with the potential for creating hotspots, or the increased flexibility 
for thousands of different types of facilities creates compliance loopholes that are 
technically or politically impossible to close, performance standards and market 
strategies won’t work. Sometimes a straight- ahead ban is the only way to reliably 
protect the public. Sometimes a one- size- fits- all mandate is the most effective 
way to get the job done. That was the case for controls on sewage discharges; the 
flexible outcome- driven strategy favored by many economists as more efficient 
completely failed in the face of political opposition and technical overload. It 
took a uniform and inflexible directive to accomplish the goal of cutting sewage 
pollution.64

Blanket criticism of command and control and uncritical promotion of per-
formance standards and market strategies get in the way of creativity and inno-
vation in governance. Yes, we need regulators to get out of a rut that generally 
ignores how well a rule will function in the world. But the idée fixe that per-
formance standards or markets are the solution to all problems is no better. We 
should be expanding our understanding of the available tools, not narrowing our 
focus to a small number of presumptively favored approaches.

Part of tearing down the ideological barriers to Next Gen in rule design is 
avoiding the tendency to want to cram every rule into a single category. Those 
classifications lead to sometimes profound misunderstanding. The Acid Rain 
Program employed both command and control and a cap- and- trade market. 
Labeling this a “market” rule obscures the essential role of creative command and 
control and creates the dangerous illusion that the Acid Rain Program stands for 
the proposition that markets by themselves achieve pollution- reduction goals. 
Without the foundation of skillful command and control, you won’t have a func-
tioning market. Almost no regulation uses just one strategy. If a firm is required 
to maintain financial assurance of a particular amount to protect against future 
cleanup costs, and can select among five different financial instruments to satisfy 
that obligation, is the rule prescriptive or performance- based? If a rule mandates 
the installation of a specified monitoring technology and requires every com-
pany to calculate missing data using a predetermined formula and to report 
using the identical form, but allows trading of credits, is that rule market- based 
or one- size- fits- all? To which I say: Who cares? Our goal isn’t fighting over label 
primacy; it is the more exacting practice of building a strong and resilient struc-
ture by creatively using all the tools.

 64 See discussion of the uniform mandate requiring secondary treatment for sewage treatment 
plants in  chapter 1, section titled “Programs with Strong Compliance Outcomes: Four Examples.” 
See also William L. Andreen, “Water Quality Today— Has the Clean Water Act Been a Success?,” 
Alabama Law Review, Vol. 55, No. 3 (2004): 539 nn.13 and 14 (noting that the widely touted and 
supposedly more efficient regulatory approach of starting from water quality standards has never 
worked due to technical gaps and lack of political will).



176 Next Generation Compliance

What matters is designing a rule that fits the problem. We need to select strat-
egies that will address the issue and build a structure that makes those strategies 
effective. Every rule includes a wide variety of mandates, including who it applies 
to, what they are supposed to do, how they are supposed to determine compli-
ance and document what they do, how they report, and provisions to address the 
different circumstances and exceptions that arise in the real world. Every rule. 
This structure of mandates is the foundation for rule success. Regulations will 
all include commands by any definition of the word. The question is whether 
those commands are deftly deployed to ensure that the rule is effective in ac-
tual life, and not just in theory. Command and control can be used to impose 
uniform standards, create markets, establish information- reporting obligations, 
deploy transparency systems, and scores of other strategies. The key issue isn’t 
how the rule is labeled, it’s whether it uses the many available tools of every type 
to achieve the goal: widespread compliance, at reasonable cost.

Performance standards and market strategies have promise to help tackle en-
vironmental issues. But they don’t have magical powers, and they are not the 
right fit for every problem. When performance standards or market strategies 
make sense, good compliance design is still essential, which will necessarily 
include— prepare to be shocked— command and control.
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7
Ensuring Zero- Carbon Electricity

Climate regulations cannot repeat the regulatory mistakes that have hobbled so 
many environmental rules in the past. Time’s up. What we do next to tackle cli-
mate change must work. We know now that the dual assumptions at the founda-
tion of nearly all environmental regulations— that most companies comply, and 
that it is up to enforcement to take care of the rest— are wrong. In fact, serious 
violations are widespread. And the principal driver of outcomes isn’t enforce-
ment, it’s whether the regulations are tightly structured to make compliance the 
path of least resistance, so compliance is good even if enforcement never comes 
knocking. These essential truths are the difference between a rule that is great in 
theory and one that delivers emission reductions in real life.

This book has shown how some rules deliver terrific compliance results 
but many more don’t. The difference isn’t a nice- to- have; at the margins we 
could do better. In program after program, serious widespread violations have 
undermined the purpose for which the rules were written, achieving only a frac-
tion of the intended gains, or in some cases creating the possibility that we are ac-
tually headed in the wrong direction. This is untenable for climate rules. Climate 
regulations with serious violation rates of 25 percent to 50 percent or higher— all 
too common in many environmental programs— are the difference in climate 
between we have a chance, or we don’t.

This book’s three climate chapters apply the lessons of Next Gen, hard won 
from decades of experience, to the most pressing issue of our time. They focus on 
three key areas for urgent immediate action— electricity generation, transporta-
tion and biofuels, and methane from oil and gas production— and outline both 
how government is struggling to implement rules effectively and what regulatory 
design choices could greatly improve the odds. It is a compliance analysis of both 
regulatory and legislative options, understanding that some of the suggested 
strategies will be difficult or impossible without legislative changes.

There has been a shift in the policy discussion about government’s approach to 
climate change. Setting a price on carbon is no longer the one ring to rule them 
all.1 It has been replaced with the realization that we have to start by setting the 

 1 Benjamin Storrow and Adam Aton, “Burned by Carbon Pricing, Dems Chart New Course 
on Climate,” E&E News, February 2, 2021, https:// www.een ews.net/ stor ies/ 106 3723 981; Matto 
Mildenberger and Leah C. Stokes, “The Trouble with Carbon Pricing,” Boston Review, September 
24, 2020, http:// bosto nrev iew.net/ scie nce- nat ure- polit ics/ matto- milde nber ger- leah- c- sto kes- trou 
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goal for emissions cuts where science tells us it has to be: 50 percent reduction by 
2030, and a 100 percent clean energy economy by 2050. Something remarkably 
close to a consensus now exists that the first order of business is to focus directly 
on the biggest carbon- emitting sectors where the solutions are known, clear, and 
affordable, and set aggressive regulatory standards. Those are electric generation, 
transportation, and oil and gas production.

That’s why this book digs into the compliance problems for these top emitters. 
It isn’t an exploration of all the many policy implications of the choices for these 
sectors. It asks just one question: Will the regulation actually reduce emissions? 
In the real world, which is where implementation happens, can we achieve some-
thing close to the desired outcome? Sometimes the answer is a qualified yes, it 
probably can, if the necessary guardrails are built into the rule. But for some, 
the hoped- for policy strategy can never achieve a good enough result. There is 
no way to assure broad compliance, or sometimes to even know how close we 
are. There is too much at stake to put all the chips on strategies where our best 
knowledge predicts compliance collapse. It is far too late in the game to figure on 
taking a shot, seeing what happens, and hope to adapt if it doesn’t work. Any pro-
gram with a real chance of catastrophic breakdown isn’t a viable option.

Next Gen isn’t the band- aid that can make any policy successful. Regulators 
can’t just slap Next Gen ideas on top of an already designed program and call it 
done. Sometimes Next Gen approaches can plug into policy and considerably 
strengthen outcomes without unraveling basic design. But the unfortunate re-
ality is that there will be times when a Next Gen analysis concludes that it isn’t 
possible to achieve the desired result with this policy strategy. You just can’t get 
there from here. This is when it is good to remember that we shouldn’t get too 
enamored with one policy approach. Sometimes one has to gaze fondly at the 
desired policy design and then kiss it goodbye, because the goal is reliable emis-
sion reductions, it isn’t a particular policy scheme.

Both situations occur in the climate regulations discussed here. Some of the 
currently used strategies can achieve compliance with strengthened emissions 
standards, as is true for vehicle emissions. Some cannot, such as renewable fuels. 
It’s better to know that now, and face the facts, before the failure to achieve the 
emissions reductions becomes all too apparent.

Being realistic about compliance is also essential for environmental justice. 
Widespread violations of environmental rules have fallen much more heavily on 
minority and low- income communities. It is almost never feasible to remedy a 
bad regulatory compliance design through enforcement, and as we have recently 

ble- car bon- pric ing; Frederick Hewett, “Putting a Price on Carbon: It Was Hot, Now It’s Not,” WBUR, 
August 3, 2020, https:// www.wbur.org/ cogn osce nti/ 2020/ 08/ 03/ car bon- pric ing- tax- clim ate- cha 
nge- pol icy- freder ick- hew ett.
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seen, some governments aren’t interested in enforcement anyway. Incorporating 
Next Gen into rules is one of the most important things we can do to protect 
overburdened communities, because it shields them from high rates of viola-
tion and is less dependent on the unreliable commitment of regulators to pro-
tect the most vulnerable. While government tackles the existential crisis of 
climate change, it also has to ensure that there are no disproportionate burdens 
or benefits.

I am not arguing that compliance considerations are the only marker of ef-
fective rules. Nor am I suggesting that a rule should aim for no violations. That’s 
not realistic or achievable. But what we can’t have is a climate program where 
violations overwhelm regulators’ ability to accomplish the mission, or a rule 
that makes it impossible to know how close we are to the necessary emission 
reductions. Some popular climate policies teeter on the edge of those chasms. 
Some have already fallen in.

These climate chapters acknowledge that the rule- writing process is messy 
and compromises are often needed to get something done. Sometimes political 
reality requires the suboptimal choice. If regulators go in with eyes open to the 
risk, and constrain it as best they can, that may produce an acceptable, if not pre-
ferred, result. What government cannot do is adopt regulations that will, due to 
predictable, even inevitable, compliance failures, fall far short of the emissions 
goal. There are enormous compliance deficits in many programs now, with rules 
that are nowhere close to achieving the intended objectives. This will get dra-
matically worse with tightened standards and a lot more money in the game, 
unless the regulations create deliberate and thoughtfully designed strategies to 
prevent that.

These climate chapters look through a Next Gen compliance lens at three top 
areas for regulatory action to tackle climate change. Chapter 7 concludes that 
zero- carbon electricity generation can be a compliance winner if we resist the 
temptation to allow an offset for energy efficiency. Chapter 8 explains that strong 
compliance with vehicle emission standards is possible, but conventional trans-
portation biofuels face insurmountable compliance barriers. Finally,  chapter 9 
details the daunting compliance challenge facing rules to control methane from 
oil and gas and offers Next Gen strategies that can significantly alter the compli-
ance odds.

It is worth remembering that electricity generation, transportation, and oil 
and gas production are comparatively easy ones in the array of dramatic actions 
necessary to address the threat of climate disaster. Government needs to save its 
resources for the problems that don’t have such obvious answers. That means 
counterproductive but politically convenient loopholes, ambiguities, and com-
plexities are out. Those only burden government with impossible and useless 
regulatory tasks. Strategies that depend on stringent government oversight are 
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doomed too; government won’t have the resources, ability, or in many places the 
political will, to make that happen.

In writing climate rules, government needs to accept the reality that heavy 
regulatory pressure leads to widespread serious violations. Wishful thinking 
about companies’ compliance or the ability of enforcement to plug gaping holes 
will run climate regulations into a ditch. But even as we acknowledge that there 
are programs with discouraging performance and large obstacles, we can see that 
there are pathways to yes. Next Gen is about finding those solutions. We can do 
this. But it requires jettisoning the old assumptions and rejecting the ideas that 
look great on paper but don’t stand a chance in the real world.

Electricity: Clean Energy Can Work, but Only If We Keep 
It Simple

Electric power generation is one of the two largest sources of carbon dioxide in 
the United States.2 Any plan to achieve our climate goals has to include regula-
tory standards that will get a close as possible to zero- carbon electricity by 2035.3 
The electric generation and transportation goals are tightly linked and work to-
gether: as transportation is increasingly powered by electricity, that power must 
rapidly become much cleaner.

State leadership in cleaning up the energy supply has shown how regula-
tory standards can effectively push for cleaner energy. There is a spirited debate 
about the details, and some of the options have serious compliance issues, as is 
discussed later in this chapter. But here’s one thing nearly all of the recently pro-
posed climate policies agree on: the federal legislative strategy should include 
something very much like the renewable portfolio standards (RPSs) that many 
states have already adopted.4

 2 “Overview of Greenhouse Gases,” EPA, https:// www.epa.gov/ ghgem issi ons/ overv iew- gre enho 
use- gases.
 3 “The Long- Term Strategy of the United States: Pathways to Net- Zero Greenhouse Gas Emissions 
by 2050,” US Department of State and US Executive Office of the President, November 2021, at 5, 
https:// www.whi teho use.gov/ wp- cont ent/ uplo ads/ 2021/ 10/ US- Long- Term- Strat egy.pdf.
 4 Majority Staff of House Select Committee on the Climate Crisis, 116th Congress, 
“Solving the Climate Crisis: The Congressional Action Plan for a Clean Energy Economy 
and a Healthy, Resilient, and Just America,” at 37 (2020), https:// climat ecri sis.house.
gov/ sites/ climat ecri sis.house.gov/ f i les/ Clim ate%20Cri sis%20Act ion%20P lan.pdf;  
“Clean Energy Standards: State and Federal Policy Options and Considerations,” Center for Climate 
and Energy Solutions (C2ES), November 2019, at ix– x, https:// www.c2es.org/ site/ ass ets/ uplo ads/ 
2019/ 11/ clean- ene rgy- standa rds- state- and- fede ral- pol icy- opti ons- and- con side rati ons.pdf; David 
Roberts, “At Last, a Policy Platform That Can Unite the Left,” Vox, May 27, 2020, updated July 9, 2020, 
https:// www.vox.com/ ene rgy- and- envi ronm ent/ 21252 892/ clim ate- cha nge- democr ats- joe- biden- 
renewa ble- ene rgy- uni ons- enviro nmen tal- just ice.
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RPSs are named for the mix of energy sources required in utilities’ “portfo-
lios,” which require an increasing percentage of electricity sales to come from 
renewable sources.5 Thirty states have some version of such standards.6 Here’s 
what we have learned: they work. RPSs are credited with driving about half of 
the increase in renewable generation and capacity since 2000.7 The developing 
consensus suggests that the best way to accelerate these trends, driving electricity 
generation toward clean renewable energy as quickly as possible, is to create a 
national standard that provides both certainty and cost- cutting opportunities for 
power generators. Such a national standard can be the backbone of the plan to 
get to 100 percent clean electricity by 2035.

The great news from a compliance perspective is that it is not that hard to de-
velop a national RPS that will have very high compliance rates. The amount of 
power that any source generates is easily— and already— measured. The amount 
of power sold by a utility, likewise. Because the compliance obligation is meas-
ured by the amount of clean power over the amount sold, determining compli-
ance is straightforward. There are a lot of details to iron out of course, but the 
experience of states can guide the way. There are many compliance strengths 
of this approach: there are a limited number of regulated parties (the electric 
utilities), a common metric (units of electricity), and an established and re-
liable measurement system. Ensuring widespread compliance under these 
circumstances is Next Gen 101. It takes careful and thoughtful design, of course, 
and there are lots of difficult choices to make. But if regulators resist the temp-
tation to insert too many loopholes and escape hatches, setting a renewable en-
ergy standard that achieves high rates of compliance using Next Gen principles is 
something we know how to do.

The further good news is that a renewable portfolio standard can be both am-
bitious and allow for growth. Every climate policy requires increased electricity 
generation; as we move more polluting activities to electric power, the need 
for electricity will increase. At the same time, we will be cutting the amount of 
carbon and other pollutants emitted from electricity generation because it will 
be increasingly clean. Renewable portfolio standards are structured to build in 
necessary growth in demand while also cutting carbon.

The much harder part from a compliance perspective is what else, in addition 
to a renewable portfolio standard, is included. The desire to add more ways of 

 5 Robert Freedman, Monica Lamb, and Claire Melvin, “Financing Large Scale Projects,” in 
Michael B. Gerrard and John C. Dernbach eds., Legal Pathways to Deep Decarbonization in the United 
States (Environmental Law Institute 2019), 129, 143.
 6 House Committee, “Solving the Climate Crisis,” 37. For a summary of state renewable portfolio 
standards, updated annually, see Galen Barbose, “U.S. Renewables Portfolio Standards 2021 Status 
Update: Early Release,” Lawrence Berkeley National Laboratory, February 2021, https:// emp.lbl.gov/ 
publi cati ons/ us- ren ewab les- portfo lio- standa rds- 3.
 7 Barbose, “Renewables Portfolio Standards,” 5; C2ES, “Clean Energy Standards,” 23.
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complying and to reduce costs through trading has resulted in a new name for 
this approach: a clean energy standard. The difference, implied by the name, is 
what is included. A clean energy standard isn’t limited to renewable energy. It 
potentially includes other zero- carbon sources. States that already have clean en-
ergy standards vary in what they allow in the definition of clean: some include 
nuclear, or fossil fuel with carbon capture, or energy efficiency, for example, 
while others don’t.8

This chapter does not address the policy merits of including, or omitting, 
these additional types of energy in a clean energy standard. It focuses only on 
compliance and the implications of an expanded definition of clean energy for 
assuring that we actually achieve the zero- carbon objective. Next Gen operates 
not in the rarified world of ideology but in the gritty and messy on- the- ground 
reality of implementation. It asks just one question: Will it work?

Viewed through this lens, there is one candidate for inclusion in a clean en-
ergy definition that stands out: energy efficiency. Energy efficiency— using less 
energy to accomplish the same task— is a pillar of every climate strategy. It is 
a must- have, can’t- live- without component for getting our emissions down 
to where they have to be. It includes both reducing the total amount of energy 
needed to do something and changing the times when that energy is needed, to 
reduce dependence on peak power sources. We know energy efficiency reduces 
demand, and there is no question that we have to ramp up at a breakneck pace.

But— you knew there was a but coming here— including energy efficiency in 
a clean energy standard is fraught with peril. There is a world of difference be-
tween committing to as much energy efficiency as possible and including it in 
standard for achieving zero carbon from electric generation. Here’s why.

The idea of a clean energy standard is to allow electric generation utilities 
to make their own decisions about how to achieve the continuously tightening 
standard. The right mix of renewable and other clean power sources will be up 
to them. That allows differently situated utilities to select the power portfolio 
that works for their circumstances and achieves compliance at as a low a cost 
as possible. Regulators define what the acceptable sources are— what is really 
zero carbon— and then the utilities buy as much of those sources as they need 
to comply. The market for clean energy favors the cheapest zero- carbon sources, 
allowing us to achieve the zero- carbon goal at reasonable cost.9

Nearly all power generation can be measured by reliable and well- established 
methods, and we know how clean they are. Utilities can buy one unit of solar 

 8 C2ES, “Clean Energy Standards,” 23– 27.
 9 Such market- type approaches are all about efficiency and reducing costs. They are less good at 
addressing equity, which is why the climate justice movement questions use of such strategies. That’s 
an important concern and is touched on later in this discussion of energy efficiency and clean energy 
standards.
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power or one unit of wind power, and we can be certain that both are actually 
zero carbon. How the utility elects to design their portfolio does not affect the 
climate outcome. Nearly perfect compliance can be built in; we can have confi-
dence that we are getting the necessary emissions outcome.

But energy efficiency isn’t like that. It’s about changing how something is done 
or built with a goal of reducing the amount of energy it consumes. It is com-
plex, extremely hard to measure, impossible to monitor closely, and expensive 
to evaluate robustly. The built- in incentives encourage participants at every level 
to overstate the benefits in ways that are hard to detect. And compliance needs 
to happen at millions of facilities of widely varying types distributed everywhere 
around the country. Next Gen predicts that in these circumstances, compliance 
will be poor. The available data tell us that’s what’s actually happening in energy 
efficiency; it isn’t achieving as much energy savings, and thus carbon reduction, 
as everyone hoped.

So what? Why worry about the measurement difficulties? We know energy 
efficiency works, and we know we need more. Any program that achieves that is 
good, right? Actually, no. The problem isn’t the merits of efforts to drive invest-
ment in energy efficiency. It’s the impact of including such a difficult to measure 
source of power savings in a market for clean energy.

Why Is Measuring the Impact of Energy Efficiency So Difficult?

The idea of energy efficiency is at base pretty simple: do the same thing but use 
less energy doing it.10 When we use energy efficient appliances, swap incan-
descent for LED bulbs, or upgrade insulation so that less energy is needed to 
heat a building, we are being more energy efficient. We still get the desired end 
point— refrigerated food, light, heating in the winter— but we use less energy to 
get there. But how much energy do we save by deploying those energy efficiency 
measures? There’s the rub.

Conceptually, the energy savings is what energy use is after deploying en-
ergy efficiency measures, compared to what it would have been without those 
actions. You can see the squishiness already creeping in. The savings depend on 
what you project would have happened in the alternate universe where the effi-
ciency project didn’t occur. It isn’t something observable in the world; it requires 
assumptions and creation of a so- called “counterfactual,” from which the ac-
tual energy use after energy efficiency measures is subtracted. That difference 

 10 Of course, it is also possible to reimagine the thing itself, so you get where you are going but in 
an entirely different way, also reducing energy use. My more colloquial use of the term “energy effi-
ciency” here is not meant to exclude these more creative approaches to cutting energy demand.
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is the savings from energy efficiency.11 It’s nowhere near as simple as comparing 
energy use before and after the project. To throw in some of the complications 
that happen in real life: What if after I install more energy efficiency, I have an-
other child and also decide to purchase an electric car? Maybe a warming climate 
means I need less energy in the winter, but because I know I am doing a good 
thing by improving my energy efficiency, I decide it’s OK to buy two big energy- 
draining TVs.12 How clear is it now how much energy I saved through more effi-
cient appliances, more insulation, and a switch to LED lights? This is just a small 
sampling of the mess and complications that enter into figuring out how well 
energy efficiency projects work. Even experts say they are extremely difficult to 
measure.13

An entire industry has grown up around trying to figure this out, called 
Evaluation, Measurement and Verification (EM&V).14 To give you some idea 
of how complicated this is, California’s Evaluation Framework for appraisals of 
California’s energy efficiency programs is 500 pages long.15 And that’s just the 
framework. Even in the perfect world, figuring out energy savings from effi-
ciency investments is inherently complex.

And, as you may have noticed, we don’t live in a perfect world. We cannot de-
vote infinite hours and dollars to building reliable measurement and verification 
systems. Simplifying assumptions are necessary. So, informed by research, engin-
eers have estimated the level of expected energy savings from certain activities. 

 11 See “Evaluation, Measurement, & Verification,” American Council for an Energy Efficient 
Economy (ACEEE), September 25, 2019, https:// www.aceee.org/ tool kit/ 2020/ 02/ eva luat ion- 
meas urem ent- verifi cat ion; Noah Kaufman and Karen L. Palmer, “Energy Efficiency Program 
Evaluations: Opportunities for Learning and Inputs to Incentive Mechanisms,” Energy Efficiency, 
Vol. 5 (June 2011): 243, 244.
 12 This really happens. It is called the rebound effect and has been measured and documented. 
See, e.g., Kenneth Gillingham, Amelia Keyes, and Karen Palmer, “Advances in Evaluating Energy 
Efficiency Policies and Programs,” Annual Review of Resource Economics, Vol. 10 (October 2018): 515, 
https:// doi.org/ 10.1146/ annu rev- resou rce- 100 517- 023 028.
 13 Kaufman and Palmer, “Energy Efficiency Program Evaluations,” 243. See also “Energy Efficiency 
Program Impact Evaluation Guide: Evaluation, Measurement, and Verification Working Group,” 
Department of Energy State & Local Energy Efficiency Action Network, DOE/ EE- 0829 (December, 
2012), Chap. 3, at 5, https:// www4.eere.ene rgy.gov/ seeact ion/ sys tem/ files/ docume nts/ emv_ ee _ pro 
gram _ imp act_ guid e_ 0.pdf (diagram of conceptual framework for measurement of energy efficiency 
savings).
 14 For a relatively concise summary of EM&V, see ACEEE, “Evaluation, Measurement & 
Verification.” See also “What Is EM&V?,” Department of Energy, https:// www.ene rgy.gov/ sites/ prod/ 
files/ 2014/ 05/ f16/ what _ is_ emv.pdf; Martin Kushler, Seth Nowak, and Patti Witte, “A National Survey 
of State Policies and Practices for the Evaluation of Ratepayer- Funded Energy Efficiency Programs,” 
American Council for an Energy- Efficient Economy, Report No. U122 (2012), https:// www.aceee.
org/ sites/ defa ult/ files/ publi cati ons/ rese arch repo rts/ u122.pdf.
 15 “The California Evaluation Framework,” Prepared for the California Public Utilities 
Commission and the Project Advisory Group, Project Number: K2033910, June 2004, rev. 2006, 
https:// www.cpuc.ca.gov/ - / media/ cpuc- webs ite/ files/ upload edfi les/ cpuc _ pub lic_ webs ite/ cont ent/ 
utili ties _ and _ ind ustr ies/ ene rgy/ ener gy_ p rogr ams/ dem and_ side _ man agem ent/ ee_ an d_ en ergy _ 
sav ings _ ass ist/ caeval uati onfr amew ork.pdf.
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For ease of administration, these assumptions are the most commonly used way 
to estimate energy savings from energy efficiency investments, especially in non-
industrial settings. They are commonly referred to as “deemed savings,” which is 
the amount of energy you can assume is saved by undertaking a specific type of 
energy efficiency work.16 Deemed savings might tell you how much energy sav-
ings are deemed to occur from installing an additional two inches of insulation 
in your attic, just to pick one of hundreds of examples.17 Deemed savings are 
universally used to calculate the amount of energy savings claimed for particular 
energy efficiency measures; 95 percent of states use deemed savings to determine 
energy savings.18

How do those deemed savings stack up against real- world measurement? The 
data aren’t encouraging. A 2017 review of the economics literature concluded 
that energy savings are often smaller than implied by utility- reported results and 
that deemed savings in particular tend to overestimate energy savings.19 The 
good news is that many studies have found that there was some energy savings 
from the energy efficiency measures.20 But some of the few rigorously designed 
studies find that the actual savings fell far short of what the engineering esti-
mate predicted, possibly delivering less than 40 percent of the promised sav-
ings.21 For lighting upgrades, which account for the majority of energy savings 
from utilities’ residential efficiency programs, there is a “glaring lack of empirical 
evidence.”22

 16 ACEEE, “Evaluation, Measurement & Verification” (deemed savings).
 17 See, e.g., “Arkansas Deemed Savings, Installation & Efficiency Standards,” Arkansas Public 
Service Commission, TRM Version 4.0 Volume 2: Deemed Savings (August 2014), 64, http:// www.
apscs ervi ces.info/ pdf/ 10/ 10- 100- R_ 11 8_ 3.pdf. Note that the Arkansas Deemed Savings Standards 
are 451 pages long.
 18 “National Survey of State Policies and Practices for Energy Efficiency Program Evaluation,” 
American Council for an Energy Efficient Economy (ACEEE), October 15, 2020, at 26, https:// www.
aceee.org/ resea rch- rep ort/ u2009.
 19 Gillingham, Keyes, and Palmer, “Advances in Evaluating Energy Efficiency,” 517.
 20 Gillingham, Keyes, and Palmer, 527.
 21 See, e.g., Meredith Fowlie, Michael Greenstone, and Catherine Wolfram, “Do Energy Efficiency 
Investments Deliver? Evidence from the Weatherization Assistance Program,” The Quarterly Journal 
of Economics, Vol. 133, No. 3, (January 2018), https:// doi.org/ 10.1093/ qje/ qjy 005 (randomized 
controlled trial finding that retrofits on average only achieved about 38% of the expected savings 
predicted by a widely used efficiency audit tool). See also Fiona Burlig, “Making Energy Efficiency 
Work,” in U.S. Energy and Climate Roadmap, Energy Policy Institute at the University of Chicago, 
2021, https:// epic.uchic ago.edu/ area- of- focus/ mak ing- ene rgy- effi cie ncy- work/  (summary of 
the studies showing a large difference between expected and actual savings from energy efficiency 
projects); Cathryn Courtin, “Sacred Cow Gets Controversial, Closer Look: Energy Efficiency,” 
Women’s Council on Energy and the Environment (undated), https:// www.wcee.org/ page/ Sacred 
CowG ets. See also Lauren Giandomenico, Maya Papineau, and Nicholas Rivers, “A Systematic 
Review of Energy Efficiency Home Retrofit Evaluation Studies,” Carleton Economic Papers 20- 19, at 
13, 16, Carleton University, Department of Economics (2020), https:// ideas.repec.org/ p/ car/ car ecp/ 
20- 19.html (finding that actual savings for residential retrofit programs ranged from 25% to 85% of 
predicted savings, with the more rigorous studies finding less energy savings).
 22 Gillingham, Keyes, and Palmer, “Advances in Evaluating Energy Efficiency,” 525.
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On top of this many- factorial engineering and measurement problem that 
makes the topic inherently complex, there are a wide variety of self- serving 
motivations and conflicting incentives that further muddy the waters. Efficiency 
installers don’t always do a good job, because they are poorly trained, rushed, 
or trying to cut costs.23 The unscrupulous simply cheat.24 Just because energy 
efficiency is good doesn’t mean that all the mess and confusion of real life don’t 
apply. They do.

Government has created additional incentives for overclaiming energy sav-
ings from energy efficiency. In some places, electric utilities are given financial 
incentives to reduce energy demand through energy efficiency programs. If you 
want utilities to commit to more energy efficiency, financial incentives are one 
obvious way to do it. But anyone who has been paying attention so far knows 
what will happen when financial incentives exist for companies to do something, 
but it is difficult to measure if they actually did it: many will claim better perfor-
mance than they actually had.

A 2011 study of energy efficiency in California by Noah Kaufman and Karen 
Palmer reveals that the problem of overestimating and overreporting energy sav-
ings is systemic.25 The Kaufman and Palmer study compared the results from 
rigorous third- party evaluations of a year’s worth of energy efficiency programs 
with both the energy savings projected for those programs and savings reported 
by utilities once the programs were done. The study had an unusually robust data 
set for an entire year’s worth of energy efficiency programs: projected savings 
(estimated before the project was done), the utility reported savings (based on 
performance after the fact), and evaluated savings (third- party after- the- fact 
reviews of savings). California has an energy efficiency performance incentive 
mechanism where utilities are rewarded with increased profits the more energy 
savings they obtain, so the amount of verified energy savings has direct financial 
consequences for the utilities.26

 23 See, e.g., Louis- Gaetan Giraudet, Sebastien Houde, and Joseph Maher, “Moral Hazard and 
the Energy Efficiency Gap: Theory and Evidence,” Journal of the Association of Environmental and 
Resource Economists, Vol. 5, No. 4 (October 2018), https:// www.journ als.uchic ago.edu/ doi/ abs/ 
10.1086/ 698 446 (finding that for hard- to- observe efficiency measures like insulation, the gap be-
tween projected and actual energy savings is particularly pronounced when the efficiency measure is 
installed on a Friday, i.e., workers cut more corners on Fridays).
 24 See, e.g., Joshua A. Blonz, “The Welfare Costs of Misaligned Incentives: Energy Inefficiency 
and the Principal- Agent Problem,” Washington: Board of Governors of the Federal Reserve System, 
Finance and Economics Discussion Series 2019- 071, 34, https:// doi.org/ 10.17016/ FEDS.2019.071 
(finding that many contractors intentionally misstated the age of replaced refrigerators in a large 
efficiency program, resulting in 50% less energy savings than claimed, and noting that such gaming 
of the system during implementation may be part of the explanation for the widespread failure of en-
ergy efficiency programs to deliver promised savings).
 25 Kaufman and Palmer, “Energy Efficiency Program Evaluations” (see supra note 11).
 26 Kaufman and Palmer, 245.
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Kaufman and Palmer’s research revealed that actual energy savings were 
30 percent to 40 percent less than had been projected. In addition, utilities 
overstated the actual savings by 15 percent (electricity) and 53 percent (gas).27 
This study shows that not only were the projections for energy savings inflated— 
a point made in other studies— but the utilities were systematically overstating 
the savings even when they did their own after- the- fact reviews. This is exactly 
what a Next Gen analysis would predict in a setting where higher reported en-
ergy savings produces greater financial rewards.

These findings are particularly notable because they occurred in California, 
which has one of the strongest energy efficiency programs and one of the most 
rigorous evaluation, measurement, and verification systems in the country. And 
the utilities knew in advance they would be subject to third- party review. If util-
ities significantly overstate the energy savings when they expect regulators are 
strict and know in advance that an outside party will be carefully scrutinizing 
their work, what is likely happening when neither of those things is occurring?28

None of this is surprising. Anyone who has studied what has happened with 
environmental rules over the past decades would expect it. Hard- to- measure 
programs make it tough to ensure that the desired result is occurring. Everyone 
involved responds to what is in their best interest and makes close calls— and 
sometimes nowhere near close— in their own favor. Some companies will just 
cheat. When it is next to impossible to check, and everyone knows it, self- serving 
behavior will be widespread.

 27 Kaufman and Palmer, 250. The utilities’ after- the- fact reports acknowledged that the actual sav-
ings were lower than had been projected in advance. But they still overstated the actual savings. For 
example, utilities reported that implemented programs only achieved 87% of the projected MWh 
savings. But the third- party evaluations found that those programs only achieved 67% of the savings 
that had been projected for those programs. Kaufman and Palmer, 252.
 28 Another interesting finding from the Kaufman and Palmer study was confirmation that third- 
party review does not necessarily ensure accuracy. The largest outside auditors were far more likely to 
find larger discrepancies in utility reports than smaller auditing companies did. Kaufman and Palmer, 
259. The authors speculate that the larger firms have less financial dependence on individual clients, 
and thus a weaker incentive to please any single client, possibly resulting in more honest evaluations. 
That would be consistent with other studies finding that the financial incentives for third- party 
auditors selected by the regulated firm can distort audit findings. Esther Duflo, Michael Greenstone, 
Rohini Pande, and Nicholas Ryan, “Truth- Telling by Third- Party Auditors and the Response of 
Polluting Firms: Experimental Evidence from India,” The Quarterly Journal of Economics, Vol. 128, 
No. 4 (September 26, 2013), https:// doi.org/ 10.1093/ qje/ qjt 024 (auditors selected and paid by the 
regulated firm are far more likely to report the plant in compliance); Jodi L. Short and Michael W. 
Toffel, “The Integrity of Private Third- Party Compliance Monitoring,” Administrative & Regulatory 
Law News, Vol. 42, No. 1 (Fall 2016): 22– 25 (describing factors that lead to third- party auditor bias 
in reporting), https:// www.hbs.edu/ facu lty/ Publ icat ion%20Fi les/ Sho rtTo ffel _ 201 6_ AR LN_ 1 3fe8 
ba5- cb72- 482b- b341- 5c763 2f7c 164.pdf; Gillingham, Keyes, and Palmer, “Advances in Evaluating 
Energy Efficiency,” 517; Justin Marion and Jeremy West, “Dirty Business: Principal- Agent Problems 
in Hazardous Waste Remediation” (December, 2019), http:// con fere nce.nber.org/ conf _ pap ers/ f132 
544.pdf (finding that third- party hazardous waste site evaluators manipulated scoring to favor their 
clients, facilitating lower quality remediation of hazardous waste sites).
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Why Does It Matter?

The net result is that we don’t really know how effective energy efficiency is. We 
know it works— we have seen collective energy consumption go down despite 
growth in population, corresponding with implementation of energy efficiency 
programs.29 But we can’t really say with confidence how much energy is saved by 
specific energy efficiency programs. The band of uncertainty is wide. And with a 
lot of money to be made under a souped- up clean energy standard, the incentives 
that push against greater accuracy will get much worse.

That’s why inserting energy efficiency into a clean energy standard creates 
such a big problem. This is how including it would work: an energy efficiency 
program projected to save a defined amount of energy would earn one clean en-
ergy credit. That credit could be used by the utility to meet its mandatory clean 
energy percentage. Its worth in the market is exactly the same as a clean energy 
credit from, say, solar energy. But actually, they aren’t equal. We know how much 
clean energy is created by the solar project, but don’t really know how much en-
ergy savings is reflected in the energy efficiency credit. There are some energy 
savings in the energy efficiency credit, probably, but it is almost certainly not as 
much as is being claimed. It might be a lot less. There’s no way to know for sure. 
But that shaky energy efficiency credit is used to justify the release of more actual, 
real, we- know- it- is- happening CO2. Because energy efficiency credits are likely 
a lot less expensive than renewable energy credits— that’s one of the reasons that 
energy efficiency is so attractive as a climate solution— the market presses for 
more energy efficiency, leading to a plethora of dubious clean energy credits. The 
more of those doubtful credits there are, the less likely it is we will achieve the 
desired carbon reductions.

The conventional narrative that this book is seeking to overturn— that 
most companies comply, and that noncompliance can be handled though 
enforcement— is just obviously wrong here. Energy efficiency has all the 
hallmarks of a program where those assumptions will be potentially fatal. Nearly 
all the characteristics that led to widespread violations in the rules described in 
 chapter 1 exist here. It is complicated to figure out, lots of activity goes on behind 
closed doors that is hard to monitor, checking on compliance is expensive and 
difficult, strong implementation requires both expertise and good judgment, 
and just about everyone involved benefits by overstating savings. In addition, the 
activities will be happening at millions of locations across the country. What are 
the chances that compliance will be good? Tiny. And the chances that enforcers 

 29 See Kit Kennedy, “Lighting, Appliances, and Other Equipment,” in Gerrard, Legal Pathways, 
217, 218.
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will be able to fix rampant noncompliance after the fact, never mind prevent it 
from occurring in the first place? Literally zero.

The fact that there will be widespread violations isn’t something to bemoan and 
berate companies for; it is just acknowledging reality. Government accomplishes 
nothing by writing a rule that isn’t compliance resilient and then focusing on who is 
to blame for violations. Regulators’ obligation is to build a program that will achieve 
the goal. That is the animating principle of Next Gen: Will the program work in the 
real world, or not? It’s on the regulators to make sure it does.

Enforcement can’t possibly turn this around. In part, that’s because the problem 
is inherently complex. Even among people of good will, trying their best, there is 
likely to be a mismatch between projected and actual efficiency savings. Lots of effi-
ciency programs that fail to deliver will be tough to classify as violations. The com-
plexity also means it will be incredibly time consuming to investigate even a single 
case, which requires checking all the data and the assumptions used in the evalua-
tion and conducting field work to compare reports to reality. Many states don’t have 
the expertise or interest in doing such investigations. None have the resources. On 
top of that, nearly all the interests of the many players involved push in the direc-
tion of overstating savings. These will run the gamut from outright fraud to looking 
on the bright side when making assumptions, but the incentives mean that it will 
be common, and inevitable, that lots of projected savings will never be realized. 
Enforcement needs to be part of the mix, but it cannot be our principal strategy for 
closing the gap between what is required and what actually happens. Pretending we 
can solve this problem through enforcement is just throwing in the towel.

These are the reasons that including energy efficiency in a clean energy 
standard will result in more carbon emissions than intended— possibly a 
lot more. That’s the kind of insight that a Next Gen analysis, done in advance, 
contributes to policy. Here it tells us unambiguously that allowing energy effi-
ciency credits into a clean energy standard will mean both more carbon emis-
sions than desired and much greater uncertainty about how close we are to 
achieving the necessary declining trajectory. There may be ways to hedge, and 
modestly reduce that negative impact, but it can never be “fixed.”30

 30 One strategy that has been considered is limiting the percentage of credits that can come from 
energy efficiency, although usually that is proposed to ensure that the push for renewable energy re-
mains strong. See, e.g., C2ES, “Clean Energy Standards,” 37. Another discussed option is reducing 
the relative value of EE credits (e.g., defining credits so that, for example, it takes three EE credits to 
equal one RE credit). Attempting to address the problem this way is really just an admission that we 
don’t know how much EE credits are worth and is more about limiting the damage than solving the 
problem. We would still have clean energy credits in the market of uncertain value, and probably 
would see a lot more of them with an aggressive CES. But note that even without energy efficiency 
credits, a CES contains a natural incentive for utilities to promote energy efficiency; because CES 
defines the obligation as a percentage of the total, reducing demand through effective energy effi-
ciency reduces the amount of clean energy needed to meet the CES obligations. See C2ES, “Clean 
Energy Standards,” 32– 33. One Next Gen advantage of relying on this natural incentive is that it puts 
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The same cautions, plus a few more, apply to including energy efficiency in a 
regulation- only approach to clean energy. That’s because a regulatory strategy 
necessarily leaves all the implementation challenges to individual states. The 
existing 50- state strategy for energy efficiency evaluation has been described 
as a “mess.”31 Supercharging the existing problematic system, and then lay-
ering on state authority to create tradable energy efficiency credits— as the 
Clean Power Plan did, for example— makes the already overwhelmingly com-
plex problem much worse.32 We aren’t doing a credible job of measuring energy 
efficiency savings now. Adding a market for credits created under 50 different 
systems encourages states to be even less demanding so their credits can com-
pete in the energy market. Such a regulatory strategy has all the problems with 
energy efficiency measurement already described plus the drawbacks of oper-
ating extremely complicated programs through 50 different governments, all 
underresourced and many actively opposed to the climate objectives of the rule. 
That would be a Next Gen disaster waiting to happen: a near- impossible problem 
being exclusively administered by state governments whose every incentive is to 
look the other way. More carbon emissions are inevitable as utilities are allowed 
to increase emissions by purchasing overstated and unverifiable energy effi-
ciency credits.

Some people who concede that the measurement challenges of energy effi-
ciency are daunting nevertheless still push to include these programs in a clean 
power approach, whether that is legislative or regulatory, because allowing en-
ergy efficiency credits has another important objective: stimulating investment 
in energy efficiency. If utilities can buy energy efficiency credits to meet their 
clean energy compliance obligation, that’s a source of cash for the vital work 
of energy efficiency. Some think this is actually the primary purpose of energy 

the risk of energy efficiency not achieving its energy- reduction goals on the utilities, aligning the pri-
vate interest of the utilities with the public interest in energy efficiency that actually reduces demand.

 31 A survey of state approaches to energy efficiency evaluation confirmed that states have a “some-
times distressing amount of variability and inconsistency,” and from a national perspective, the situ-
ation might be regarded as a “mess.” Kushler, Nowak, and Witte, “National Survey of State Policies” 
(see supra note 14), 34, 39. Forty- four percent of states reported, for example, that they do not even 
have written rules for conducting evaluations. Kushler, 11.
 32 The Clean Power Plan finalized in 2015 allowed use of deemed savings to develop energy effi-
ciency credits, despite the reality that such projected savings are rarely realized. “Carbon Pollution 
Emission Guidelines for Existing Stationary Sources: Electric Utility Generating Units,” Federal 
Register, Vol. 80 (October 23, 2015): 64662, 64909, https:// www.govi nfo.gov/ cont ent/ pkg/ FR- 2015- 
10- 23/ pdf/ 2015- 22842.pdf (describing EPA’s draft guidance as containing best practices for evalu-
ation, measurement and verification for energy efficiency under the Clean Power Plan). That draft 
guidance allowed use of deemed savings. “Draft Evaluation Measurement and Verification (EM&V) 
Guidance for Demand- Side Energy Efficiency (EE),” EPA, August 3, 2015, at 15– 16, https:// arch 
ive.epa.gov/ epa/ sites/ pro duct ion/ files/ 2015- 08/ docume nts/ cpp_ emv_ guid ance _ for _ dem and- 
side_ ee_ - _ 080 315.pdf.
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efficiency credits.33 How can we achieve that critical investment in energy effi-
ciency without undercutting the zero- carbon electricity plan?

Fortunately, states have shown us the way. Instead of mixing energy efficiency 
with electric generation, to the detriment of both, we can address energy efficiency 
directly, through an Energy Efficiency Resource Standard (EERS).34 An EERS 
would direct utilities to accomplish the maximum achievable level of energy effi-
ciency. Twenty- six states already have an EERS.35 An aggressive federal energy effi-
ciency standard could cause the leap forward in energy efficiency we need without 
putting it in competition with renewable energy. We can insist on both.

Separating energy efficiency from a clean power standard also makes it much 
easier to include other important goals in the work, like equity. Designing markets 
so they address environmental justice is not a simple problem. A standard solves 
that; it can require energy efficiency investment and specifically require that it 
occur in underserved communities.36 In this case, as is so often true, it is far more 
straightforward to go directly at the desired outcome, rather than try to torque 
an ill- fitting method in an attempt to force it to achieve something that it is not 
well- designed to do.

A bill introduced in the US Senate in 2019 suggests ways this can work; it 
proposes a national standard, with states allowed to have a more stringent ap-
proach, and nationally consistent evaluation, measurement and verification 
requirements.37 It directs the National Academy of Sciences to evaluate meas-
urement methods and to incorporate more state- of- the- art experimental 
approaches, and directs that an evaluation database be made public.38 Through 

 33 The dual and often competing objectives— funding for desired projects and achieving the regu-
latory goals— are also what fuels the drive for offsets in larger carbon markets, with often disastrous 
result. See, e.g., Kenneth R. Richards, “Environmental Offset Programmes,” in Kenneth R. Richards 
and Josephine van Zeben eds., Policy Instruments in Environmental Law (Edward Elgar Publishing, 
2020), 325– 51; “Climate Change Issues: Options for Addressing Challenges to Carbon Offset 
Quality,” Government Accountability Office, GAO- 11- 345, February 2011. See also the discussion of 
carbon offsets in the conclusion.
 34 This is the strategy that the House Select Committee on the Climate Crisis recommended in 
June 2020. See House Committee, “Solving the Climate Crisis,” 34.
 35 House Committee, “Solving the Climate Crisis,” 34; See also Rachel Gold, Annie Gilleo, and 
Weston Berg, “Next- Generation Energy Efficiency Resource Standards,” American Council for an 
Energy- Efficient Economy, Report U1905 (August 2019), iv, https:// www.aceee.org/ resea rch- rep ort/ 
u1905#. For information on each state’s EERS, see “Energy Efficiency Resource Standards,” American 
Council for an Energy- Efficient Economy, https:// datab ase.aceee.org/ state/ ene rgy- effi cie ncy- resou 
rce- standa rds.
 36 See, e.g., Maryland’s proposed legislation to add a low- income investment target to the state’s 
energy efficiency resource standard. Deron Lovaas, “Energy Justice for Maryland’s Low- Income 
Communities,” Natural Resources Defense Council, February 5, 2021, https:// www.nrdc.org/ expe 
rts/ deron- lov aas/ ene rgy- just ice- maryla nds- low- inc ome- comm unit ies.
 37 S. 2288, American Energy Efficiency Act of 2019, 116th Cong. (2019), https:// www.congr ess.
gov/ bill/ 116th- congr ess/ sen ate- bill/ 2288/ text.
 38 Section 610(d) of Senate 2288. There are many potentially useful approaches that have not yet 
been applied at scale, like new technologies for real- time measurement and randomized controlled 
trials. See, e.g., “The Changing EM&V Paradigm,” Northeast Energy Efficiency Partnership (NEEP), 
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strategies like this we can ramp up energy efficiency and figure out how to im-
prove measurement, without undercutting the integrity of a clean power 
standard.39 This approach also gives government the option to conclude, as 
seems eventually likely, that while measurement can greatly improve, it might 
never be possible to have real certainty about energy savings from energy ef-
ficiency. At some point it might not be cost- effective to obtain that last degree 
of clarity.40 We are nowhere near that point yet. But keeping efficiency separate 
from other measures to cut carbon frees us from the necessity of pushing for en-
ergy efficiency measurement that isn’t cost- effective and limits the damage to our 
climate change objectives that could result from mixing poorly measured actions 
with measurement- certain clean energy.

Energy efficiency shouldn’t be included in a clean energy standard because it 
inserts a high degree of uncertainty into one of the central climate solutions we 
can otherwise be confident about achieving. For all the same reasons it should 
not be allowed as an offset under any other approach to cutting carbon in elec-
tric generation, whether that’s a Clean Power Plan 2.0, a market approach like 
cap and trade or a carbon tax, or any other market- type strategy. Dramatic 
improvements in energy efficiency are indispensable for any climate plan, but 
the uncertainties of energy efficiency savings cannot be allowed to undercut the 
also absolutely essential reductions in CO2 from electric generation. If we were 
starting this plan in 1980, maybe we would have been willing to gamble on cre-
ating more uncertainty in carbon reduction in exchange for possibly reducing 
costs. We don’t have that luxury anymore. We have to cut carbon from electric 
generation to zero or close to it as fast as we can, and we can’t use any strategy that 
makes achieving that goal significantly less certain.

It is worth remembering, when regulators make policy choices about ways to 
cut carbon to zero in electric generation, that this is the easy one. We can already 
see the pathway to zero. We know how to do this; we just need to summon the po-
litical will. Many of the other programs to achieve necessary carbon reductions 
will be much harder. There isn’t as yet a clear solution for the industrial sector, 

2015, https:// neep.org/ chang ing- emv- parad igm (potential for advanced data analytics and auto-
mated data availability to improve evaluation).

 39 Senate Bill 2288 also has a number of interesting Next Gen– type ideas for incentivizing energy 
efficiency measurement that is as accurate as possible, like excluding energy savings that are not ad-
equately documented and setting fixed civil penalties for each unit of energy claimed but not deliv-
ered. S. 2288, American Energy Efficiency Act, § 610(e).
 40 See, e.g., discussion of the trade- offs between certainty and cost in energy efficiency evalua-
tion in Gillingham, Keyes, and Palmer, “Advances in Evaluating Energy Efficiency,” 528. See also 
Steven R. Schiller, Charles A. Goldman, and Elsia Galawish, “National Energy Efficiency Evaluation, 
Measurement and Verification (EM&V) Standard: Scoping Study of Issues and Implementation 
Requirements,” State & Local Energy Efficiency Action Network (2011), v– vii, https:// www7.eere.
ene rgy.gov/ seeact ion/ sys tem/ files/ docume nts/ emvst anda rd_ s copi ngst udy.pdf (discussing issue of 
“how good is good enough” in measuring energy efficiency savings).
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agriculture, and making the cuts global, to name just some of the more formi-
dable issues. Those are genuinely complicated and will require action in a highly 
uncertain environment. Injecting all the uncertainty and complexity of energy 
efficiency into a clean power strategy makes it both unnecessarily convoluted 
and less likely to succeed. We have to move fast on energy efficiency, but not by 
undercutting clean power. Zero- carbon electricity can be a sure thing. Let’s keep 
it that way.
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8
Don’t Double Down on Past Mistakes 

with Low- Carbon Fuels

Any plan to address climate change has to put transportation emissions front 
and center. Transportation— passenger and freight vehicles including cars, 
trucks, planes, and ships— is currently the largest contributor to human- caused 
US greenhouse gas emissions.1 The biggest share of that is from passenger cars 
and trucks.2

There is widespread agreement that the way to cut carbon from passenger 
vehicles is to shift them to electric power at the same time that we take action to 
make that electricity as low carbon as possible.3 While we transition to electrifi-
cation, make passenger vehicles as efficient as they can be. It isn’t simple to do, 
but at least the path is clear.

Other types of transportation, like long- distance trucks, ships, and planes, are 
harder. At present, most of these still require some form of liquid fuel.4 For these 
essential modes of transportation, most climate plans propose to ratchet up ef-
ficiency and at the same time reduce the carbon- intensity of fuels through low- 
carbon fuel standards.5

 1 “Fast Facts on Transportation Greenhouse Gas Emissions,” EPA, 2019, https:// www.epa.
gov/ greenv ehic les/ fast- facts- tra nspo rtat ion- gre enho use- gas- emissi ons; “The Case for Climate 
Action: Building a Clean Economy for the American People,” Senate Democrats Special Committee 
on the Climate Crisis, August 25, 2020, at 45, https:// www.sch atz.sen ate.gov/ imo/ media/ doc/ SCC C_ 
Cl imat e_ Cr isis _ Rep ort.pdf; Amy L. Stein and Joshua P. Fershée, “Light Duty Vehicles,” in Michael 
B. Gerrard and John C. Dernbach eds., Legal Pathways to Deep Decarbonization in the United States 
(Environmental Law Institute, 2019), 353.
 2 EPA “Fast Facts”; Stein, “Light Duty Vehicles,” 354; “Solving the Climate Crisis: The 
Congressional Action Plan for a Clean Energy Economy and a Healthy, Resilient, and Just America,” 
Majority Staff of House Select Committee on the Climate Crisis, 116th Congress, June 2020, at 
87, https:// climat ecri sis.house.gov/ sites/ climat ecri sis.house.gov/ files/ Clim ate%20Cri sis%20Act 
ion%20P lan.pdf. The next largest share is medium-  and heavy- duty trucks, which contribute about 
25%. EPA “Fast Facts.”
 3 House Select Committee, “Solving the Climate Crisis,” 86– 100; Stein, “Light Duty Vehicles,” 356, 
373; “Resetting the Course of EPA: Reducing Air Emissions from Mobile Sources,” Environmental 
Protection Network, August 2020, at 3, https:// www.env iron ment alpr otec tion netw ork.org/ reset/ 
reduc ing- air- emissi ons- from- mob ile- sour ces/ .
 4 Senate Special Committee, “The Case for Climate Action,” 57.
 5 House Select Committee, “Solving the Climate Crisis,” 101; Andrea Hudson Campbell, Avi 
B. Zevin, and Keturah A. Brown, “Heavy- Duty Vehicles and Freight,” in Gerrard, Legal Pathways, 
384, 389.
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Climate isn’t the only reason to push for changes in transportation emissions. 
The fossil fuel combustion that powers vehicles creates a lot of other dangerous 
air pollution too, so cutting climate emissions also addresses a key public health 
threat.6 Vehicle pollution is a big part of the urgent calls for environmental 
justice because transportation emissions disproportionately affect already 
overburdened communities.7

What is the biggest compliance challenge in transportation emissions? 
Despite what you probably think, it isn’t clean- car standards. Volkswagen’s 
emissions fraud8 certainly opened a lot of people’s eyes to the problem of com-
panies’ flouting these standards; it is Exhibit A for the fact that big companies 
do cheat, the one- word response to the unsupportable but oft- repeated notion 
that big companies are all trying to comply. EPA learned a valuable lesson that 
its otherwise strong vehicle compliance program needed to block the pathways 
for fraud.9 But with that change, the compliance provisions in the rules for new 
cars and trucks are actually quite resilient. The vehicle pollution limits need to 
be considerably strengthened; the Biden EPA has moved quickly to do that after 
progress was halted during the Trump administration.10 Once we have more 
ambitious standards, though, the rules as presently designed can achieve good 
compliance. This industry has a strong profile for Next Gen effectiveness. There 
are a limited number of easily identified auto and truck makers who are sophis-
ticated and knowledgeable. There are reliable tests to know how much pollution 
will be emitted from each vehicle, and these have been considerably improved by 
changes post- Volkswagen. EPA has world- class engineers and testing that easily 
go toe to toe with the manufacturers. Every new vehicle has to be pre- certified by 
EPA, based both on manufacturer and independent EPA testing.11 If the vehicle 

 6 Senate Special Committee, “The Case for Climate Action,” 52.
 7 “Research on Near Roadway and Other Near Source Air Pollution,” EPA, https:// www.epa.gov/ 
air- resea rch/ resea rch- near- road way- and- other- near- sou rce- air- pollut ion.
 8 See  chapter 2, note 56 for a brief description of the Volkswagen case.
 9 It’s not just Volkswagen, of course. As a result of the investigation EPA did after the Volkswagen 
cheating was uncovered, other diesel- car manufacturers have also been tagged for having defeat 
devices. See EPA, “In Civil Settlements with the United States and California, Fiat Chrysler to Settle 
Allegations of Cheating on Federal and State Vehicle Emissions Tests,” Press Release, January 10, 
2019, https:// arch ive.epa.gov/ epa/ newsr elea ses/ civil- sett leme nts- uni ted- sta tes- and- cal ifor nia- fiat- 
chrys ler- set tle- alle gati ons.html; EPA, “U.S. Reaches $1.5 Billion Settlement with Daimler AG over 
Emissions Cheating in Mercedes- Benz Diesel Vehicles,” Press Release, September 14, 2020, https:// 
www.epa.gov/ newsr elea ses/ us- reac hes- 15- bill ion- set tlem ent- daim ler- ag- over- emissi ons- cheat ing- 
merce des- benz.
 10 For an up- to- date history of emission standards for vehicles, including recent executive actions 
to strengthen those standards, see “Corporate Average Fuel Economy Standards/ Greenhouse Gas 
Standards,” Harvard Environmental and Energy Law Program Regulatory Tracker, https:// eelp.law.
harv ard.edu/ 2019/ 09/ corpor ate- aver age- fuel- econ omy- standa rds- gre enho use- gas- standa rds/ .
 11 This is the big lesson of Volkswagen: don’t trust the company’s testing and don’t let the com-
panies know what testing EPA will do. EPA now does less predictable and more variable testing, 
which inspires companies to design their vehicles to achieve standards in actual operation in the 
real world, instead of “teaching to the test.” See Cary Coglianese and Jennifer Nash, “The Law of the 
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doesn’t clear the emissions hurdle, it isn’t approved. This is the compliance gate 
that EPA used to eventually force Volkswagen to admit its deceit. Are there 
still violations? Yes. Can the regulations’ compliance strategies be improved? 
Absolutely.12 But overall, this is a solidly designed program. If it receives ade-
quate funding, it can achieve quite good emissions compliance without con-
stant enforcement attention.13 New technologies hold promise to make it even 
better.14

Low Carbon Fuels

The big compliance challenge in transportation is low- carbon fuels. To call it a 
challenge understates; the compliance problems are daunting. The compliance 
landscape is global, extremely complex, and strewn with political land mines. 
There are compliance barriers in every direction, with huge implications for our 
ability to reduce climate- forcing emissions through low- carbon fuels. This is not 
for the faint of heart.

The theory of low- carbon fuels is very appealing. They are mostly made from 
plants, unlike the oil- based fuels we have traditionally used for transportation. 

Test: Performance- Based Regulation and Diesel Emissions Control,” Yale Journal on Regulation, Vol. 
34 (2017): 33.

 12 Among the improvements that could strengthen compliance: stronger requirements to limit 
emissions deterioration over time, roadside monitoring of emissions to spot vehicle types that appear 
to have more emissions than allowed, and enhanced “in use” testing to find the vehicle models that 
show declining emissions performance over the life of the vehicle. We also need new regulatory strat-
egies to address the scourge of the so- called after- market defeat devices, which eliminate or reduce 
emissions controls. These are not in the new vehicle when sold, but are added later, in plain violation 
of the law and with serious pollution consequences. More than 15% of diesel trucks in the United 
States are estimated to have had emission control systems removed through such tampering, adding 
570,000 tons of nitrogen dioxide pollution to the air over the life of the vehicles. Coral Davenport, 
“Illegal Tampering by Diesel Pickup Owners Is Worsening Pollution, E.P.A. Says,” New York Times, 
November 25, 2020, https:// www.nyti mes.com/ 2020/ 11/ 25/ clim ate/ die sel- tru cks- air- pollut ion.
html; “Aftermarket Defeat Devices and Tampering Are Illegal and Undermine Vehicle Emissions 
Controls,” EPA Enforcement Alert, December 2020, https:// www.epa.gov/ sites/ pro duct ion/ files/ 
2020- 12/ docume nts/ tamper inga ndde feat devi ces- enfal ert.pdf. This is an important subject that calls 
out for Next Gen solutions but is beyond the climate focus of this chapter.
 13 Note that the small number of automakers and the extensive mandatory testing and reporting 
also make this a program where enforcement can make a big difference for compliance. The cases are 
large and complicated, but the significant chance of getting caught and the recent record of serious 
consequences for violations make enforcement a bigger deterrent in this program than it is in many 
others. Enforcement isn’t practical as a systemic answer to other issues in this sector, but the stars 
align to make it one of EPA’s powerful tools to deter violations of vehicle emission standards for new 
cars and trucks.
 14 See, e.g., Felipe Rodríguez and Francisco Posada, “Future Heavy- Duty Emission Standards: An 
Opportunity for International Harmonization,” International Council on Clean Transportation 
White Paper, November 2019, https:// thei cct.org/ sites/ defa ult/ files/ publi cati ons/ Fut ure%20_ HDV_ 
sta ndar ds_ o ppor tuni ty_ 2 0191 125.pdf.
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When fossil fuels like gasoline and diesel are burned, they release a lot of carbon 
into the atmosphere that would otherwise have remained underground. That’s 
why fossil fuels are the central problem for climate change. Plants, on the other 
hand, capture carbon as they grow.15 They release carbon when they are used, but 
a lot of carbon can be recaptured when more plants are grown. That’s why these 
are often called “renewable” fuels; the carbon is recycled, so we can use the fuels 
for transportation with far less carbon burden. That’s the theory.

So what’s the problem? Plants as fuel are only lower carbon if we don’t chew up 
a lot of land to grow them.16 Undisturbed lands, like forests and grasslands, store a 
lot of carbon, both above ground in the biomass of the plants, and below, in the soil. 
Cutting down a forest or a grassland and plowing that land for crops releases that 
carbon, and it keeps emitting carbon for decades.17

The quantity of carbon released when undisturbed land is converted to agri-
culture is surprisingly big. Carbon is emitted when the forests or grasslands are 
cut down and the vegetation either decays or is burned.18 But the largest source 
of carbon from converting land to crops in the United States is the soil itself. 
Plowing under US grasslands releases a significant amount of carbon, 90 percent 
of which originates in the soil.19 Carbon in biomass accumulates over years to 
decades, but soil carbon accumulates slowly, over decades to centuries; releasing 
the carbon in soils is thus effectively irreversible over human time scales.20 The 
climate impacts of cutting down perennial vegetation and replacing it with an-
nual commodity crops dwarf the other climate issues for biofuels.21 That’s why 
the National Academy of Sciences says that land- use changes can have pro-
found effects on greenhouse gas emissions and that the carbon impact of biofuels 
depends on the changes to land use and land cover. The carbon released from 
land- use changes alone can wipe out any climate benefit from biofuels.22

 15 Timothy Searchinger et al., “Use of U.S. Croplands for Biofuels Increases Greenhouse Gases 
Through Emissions from Land- Use Change,” Science, Vol. 319 (2008): 1238.
 16 Blake Hudson and Uma Outka, “Bioenergy Feedstocks,” in Gerrard, Legal Pathways, 650. The 
energy used in production and transportation of biofuels also add to its carbon footprint, but in-
duced land- use change is the largest source of greenhouse gas emissions associated with biofuels.
 17 National Research Council, Renewable Fuel Standard: Potential Economic and Environmental 
Effects of U.S. Biofuel Policy (The National Academies Press, 2011), 4, 191, https:// doi.org/ 10.17226/ 
13105.NRC.
 18 Seth A. Spawn, Tyler J. Lark, and Holly K. Gibbs, “Carbon Emissions from Cropland Expansion 
in the United States,” Environmental Research Letters, Vol. 14 (April 2019): 1, https:// iop scie nce.iop.
org/ arti cle/ 10.1088/ 1748- 9326/ ab0 399.
 19 Spawn, Lark, and Gibbs, “Carbon Emissions from Cropland Expansion,” 5.
 20 Spawn, 7.
 21 National Research Council, “Renewable Fuel Standard,” 4.
 22 National Research Council, “Renewable Fuel Standard,” 4, 192, and 245 (in many cases land- use 
change is the variable with the greatest effect on greenhouse gas emissions from biofuels); “Biofuels 
and the Environment: Second Triennial Report to Congress,” EPA, EPA/ 600/ R- 18/ 195, June 2018, 
at 20, 53, https:// cfpub.epa.gov/ si/ si_ p ubli c_ re cord _ Rep ort.cfm?Lab= IO&dir Entr yId= 341 491 
(land- use change has been identified as one of the primary drivers affecting environmental impacts); 
Searchinger, “Use of U.S. Croplands for Biofuels,” 1238; “Renewable Fuel Standard: Information 



Low Carbon Fuels 199

You might think, “OK, that’s not an insurmountable barrier; just require that 
biofuels only be grown on land already in farming. Don’t convert any undisturbed 
land for renewable fuel crops. Problem solved.” Putting aside for a moment the 
practical problems with implementing that, it has a major conceptual flaw: many 
of the crops pushed off existing farmland in favor of biofuels will go somewhere 
else. Where? Obviously, on currently non- farmed land. The demand for biofuels 
increases the value of biofuel crops, and that itself can provide economic incen-
tive for additional land- use change.23 In the jargon of biofuels these are called 
indirect land- use changes; even if the biofuels themselves aren’t grown on con-
verted land, the demand for biofuels inevitably leads to undisturbed land being 
plowed under.24 For this reason, requiring that biofuels be grown only on land 
already in farming doesn’t solve the climate problem, it just pushes it around. The 
net effect of the demand for renewable fuels is more natural areas turned under 
for farming. More carbon released. Whether the effect is direct (forest and grass-
land land converted to grow crops for renewable fuels) or indirect (forest and 
grassland converted for other crops) doesn’t matter for the climate. More land 
disturbance causes more carbon release causes more climate change.

The problem is complicated by the reality that efforts to tackle biofuels’ ex-
ceedingly difficult land- use implications run headfirst into a political buzz saw. 
Land use in the United States has traditionally been a state or local governance 
issue.25 Apart from federally owned lands, the federal government has not had a 
lot to say about land use. The few places where it has— for example, in protecting 
wetlands because of their central role in clean water— have been controversial. 

on Likely Program Effects on Gasoline Prices and Greenhouse Gas Emissions,” Government 
Accountability Office, GAO- 19- 47, May 2019, 22. Land- use change is the largest but not the only 
factor in assessing climate impacts of biofuels. Other factors include how the land is farmed and how 
much fertilizer is used. No- till farming has promise to reduce soil carbon losses, but its impact is un-
certain (National Research Council, “Renewable Fuel Standard,” 186), and some think it only matters 
when land is permanently no- till (Spawn, Lark and Gibbs, “Carbon Emissions from Cropland 
Expansion,” 8– 9, noting that intermittent tillage probably doesn’t have much climate benefit and 
observing that permanent no- till management is relatively rare). Fertilizer is another significant cli-
mate issue, because fertilizer releases nitrogen dioxide, a potent greenhouse gas. Spawn, “Carbon 
Emissions,” 9. Growing more corn leads to more nitrogen fertilizer applications, with their attendant 
climate impacts. Tyler J. Lark et al., “Environmental Outcomes of the U.S. Renewable Fuel Standard,” 
Proceedings of the National Academy of Sciences, Vol. 119, No. 9 (2022): 3, https:// doi.org/ 10.1073/ 
pnas.210 1084 119. New land converted to grow crops is usually less productive, so also requires— 
surprise!— more fertilizer. EPA, “Second Triennial Report,” 54. Climate is not the only environmental 
concern raised by biofuels. There are also many other environmental impacts of increasing demand 
for biofuels not addressed in this chapter, such as air and water pollution and wildlife habitat loss. 
For a description of these other impacts, see National Research Council, “Renewable Fuel Standard”; 
EPA, “Second Triennial Report,” 65, x (finding that the environmental and resource conservation 
impacts of biofuels are, on balance, negative).

 23 National Research Council, “Renewable Fuel Standard,” 5.
 24 National Research Council, “Renewable Fuel Standard” 5; EPA, “Second Triennial Report,” 21.
 25 Hudson and Outka, “Bioenergy Feedstocks,” 650.
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Many local and state governments, which have the legal authority to impose 
restrictions to prevent low- carbon fuels from becoming carbon multipliers, don’t 
have the interest or the political will to do that.26 Using the authority of the fed-
eral government to prevent climate- damaging land- use changes is politically 
fraught.

It isn’t just land use that is a political minefield. Farming— choosing which 
crops are grown where and in what way— has long been the third rail in environ-
mental politics. Some of the most contentious policy debates in environmental 
protection resulted from the farming industry working hard to make it impos-
sible to regulate farm activities.27

This is the tricky situation Congress confronted when it enacted the expanded 
Renewable Fuel Standard (RFS) as part of the Energy Independence and Security 
Act of 2007:28 how to get the potential climate benefits of biofuels without 
causing new land- use change or detonating a political bomb.

The updated RFS law mandated that US transportation fuels, mainly gaso-
line and diesel, be blended with biofuels, made primarily from agricultural 
feedstocks. The statute and mandated annual EPA regulations specify how many 
gallons of biofuels must be included in transportation fuels sold in the United 
States each year. The law describes two basic types of biofuels: conventional and 
advanced. Conventional biofuels must be at least 20 percent lower carbon inten-
sity than the petroleum- based fuels they replace.29 Advanced biofuels, such as 
fuel from algae, must have a much greater carbon benefit: 50 percent or better 

 26 See Hudson and Outka, “Bioenergy Feedstocks,” 660, 662 (noting that state and local 
governments face pressure to keep land- use regulations flexible, even lax, so as not to drive out eco-
nomic development).
 27 One recent example is the so- called Waters of the United States rule. See, e.g., EPA, “(Des 
Moines Register) EPA, Army Finalize Repeal of Controversial ‘Waters of the U.S.’ Rule,” New Release, 
September 12, 2019, https:// www.epa.gov/ newsr elea ses/ des- mon ies- regis ter- epa- army- final ize- rep 
eal- contro vers ial- wat ers- us- rule. Here are the actual first two sentences of an article written by the 
Trump EPA administrator: “Today, EPA and the Department of the Army will finalize a rule to repeal 
the previous administration’s overreach in the federal regulation of waters and wetlands. This action 
officially ends an egregious power grab and sets the stage for a new rule that will provide much- 
needed regulatory certainty for farmers, home builders, and property owners nationwide.” Notice 
where the op- ed was placed. Farming is politics with a small p, except every four years when Iowa has 
the first voting of the presidential primary season, turning farming issues into national “capitol P” 
politics. The Renewable Fuel Standard has been a perennial player in Presidential elections, including 
2020. See Rebecca Beitsch, “EPA Delivers Win for Ethanol Industry Angered by Waivers to Refiners,” 
The Hill, September 14, 2020, https:// theh ill.com/ pol icy/ ene rgy- envi ronm ent/ 516 364- epa- deliv ers- 
win- for- etha nol- indus try- ange red- by- waiv ers- to.
 28 Energy Independence and Security Act (EISA) of 2007, 42 U.S.C. § 17001 et seq. EISA replaced 
an earlier version enacted in 2005. The 2007 RFS statute is sometimes called RFS2.
 29 42 U.S.C. § 7545(o)(2)(A)(i). The 20% threshold was significantly undermined elsewhere in the 
law; facilities that existed or were in construction by 2007 are exempted from meeting the 20% better- 
than- fossil- fuel requirement. 42 U.S.C. § 7545(o)(2)(A)(i). In 2017, 89% of all RFS blending volume 
was exempt from the 20% improvement standard. GAO, “Renewable Fuel Standard,” at 7 n.7, and at 
20 n.29; “Regulation of Fuels and Fuel Additives: Change to Renewable Fuel Standard Program,” EPA 
Final Rule (“2010 RFS regulation”), Federal Register, Vol. 75 (March 26, 2010): 14670, 14677.
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reduction in greenhouse gas emissions.30 Congress directed EPA to analyze the 
total climate forcing emissions related to each fuel type; these lifecycle analyses 
determine which biofuels meet the mandatory percentage reduction threshold.

The hope and the goal of RFS was to spark a big increase in advanced biofuels. The 
vast majority of the expected climate benefits were projected to come from these ad-
vanced fuels.31 Unfortunately, that isn’t what happened. The program has produced 
several orders of magnitude less advanced biofuels than was set forth in the 2007 
legislation.32 Almost 90 percent of biofuels produced in the United States are con-
ventional ethanol, which is made nearly entirely from corn; advanced biofuels com-
prise less than 10 percent, over half of which is biodiesel from soybeans.33 This falls 
far short of the 60 percent share for advanced biofuels that Congress envisioned in 
the updated RFS.34

In an effort to ensure the climate benefits of biofuels, Congress included two 
provisions to limit conversion of undisturbed land to biofuel crops: (1) it directed 
EPA to consider land conversion in its lifecycle analysis of the climate impacts of 
biofuels, so land- use change would be included in EPA’s decisions about which 
fuels meet the emissions reduction thresholds; and (2) it declared that biofuel crops 
grown on converted land were not eligible.35

As Congress instructed, EPA’s lifecycle analyses contained a thorough evalu-
ation of land- use change. Those analyses included robust consideration of how 
much land was likely to be converted as a result of the new standard and the 
expected carbon emission impacts of that conversion. EPA found that the land 
already being farmed in the United States as of 2007 was likely sufficient to sup-
port both the new biofuels and other crop products, so there would be no need 
to clear and cultivate additional land.36 As a result, EPA predicted no additional 

 30 42 U.S.C. § 7545(o)(1)(B) Definition of Advanced biofuel. See also GAO, “Renewable Fuel 
Standard,” 6– 7. There are a variety of advanced biofuels, including fuels from algae or cellulose in 
crop residue. GAO, 7.
 31 Joseph E. Aldy, “Promoting Environmental Quality Through Fuels Regulations,” in Ann 
Carlson and Dallas Burtraw eds., Lessons from the Clean Air Act: Building Durability and Adaptability 
into U.S. Climate and Energy Policy (Cambridge University Press, 2019), 159, 185.
 32 Aldy, “Promoting Environmental Quality,” 198.
 33 EPA, Second Triennial Report, 7. “Biofuels Explained: Biomass- based Diesel Fuels,” US Energy 
Information Administration, https:// www.eia.gov/ ener gyex plai ned/ biofu els/ biodie sel.php (per-
cent of biodiesel from soybean oil). See also Jonathan Lewis, “Biofuels, Part 2,” Harvard CleanLaw 
podcast, September 30, 2019, transcript at 2, http:// eelp.law.harv ard.edu/ wp- cont ent/ uplo ads/ Clean 
Law- 26- Joe- Jon- Lewis- biofu els- 2.pdf.
 34 “Legislated Renewable Fuel Standard (RFS) Volume Requirements,” U.S. Dept. of Energy, 
Alternative Fuels Data Center, last updated May 2020, https:// afdc.ene rgy.gov/ data/ 10421.
 35 42 U.S.C. § 7545 (o) (1)(H) (definition of lifecycle greenhouse gas emissions, including direct 
and indirect emissions from land- use change); 42 U.S.C. § 7545 (o) (1)(I) (definition of renewable 
biomass, which includes only crops and other feedstocks from land in farming before the law was 
enacted in December 2007).
 36 EPA, “2010 RFS regulation,” 14682.



202 Next Generation Compliance

climate- forcing emissions from domestic land- use change.37 However, EPA also 
found that the RFS would cause shifts in agricultural markets worldwide, leading 
to significant greenhouse gas emissions associated with land conversion in 
other countries; EPA’s analysis attributed 40 percent of the total lifecycle green-
house gas emissions for corn ethanol to international land- use change.38 Some 
commenters suggested that international land- use change was too unpredictable 
to be included. EPA had the opposite reaction. Although predicting land con-
version is inherently uncertain, the impact of land- use change on greenhouse 
gas emissions is large. Therefore, EPA concluded, if it’s impossible to determine 
that carbon emissions from likely land- use change are small enough to meet the 
threshold, then the fuel would have to be excluded from the program.39

Based on significant carbon emissions predicted from land- use changes over-
seas, but virtually no land- use change emissions here at home, the dominant 
biofuel— corn ethanol— barely squeaked by the 20 percent threshold, with a 
21 percent benefit rating for new ethanol plants.40

What about the second prong of the law’s attempt to limit emissions from 
land conversion: Congress’s prohibition on using biofuel crops grown on newly 
farmed land? EPA rule writers wrestled with how to ensure that biofuels weren’t 
produced on land not in farming as of 2007 (the year the law was enacted), as 
the statute required. EPA’s proposed regulation suggested putting the burden of 
making sure lands met the 2007 cutoff on the biofuel producer or importer.41 
Producers and importers would be required to certify that the crops they used 
didn’t come from newly farmed land, and to maintain records to support that 
claim, including maps or electronic data identifying the boundaries of the land 
where each type of feedstock was produced, and other documents, traceable to 
the specific land used, proving that each such tract of land was eligible under the 
rules.42

There are limited options for how this proposed compliance regime could 
play out: (1) growers admit to the biofuels producer or importer that the crops 
the farmers are selling violate the 2007 cutoff; (2) the records required to prove 

 37 EPA, “2010 RFS regulation,” 14788 (corn ethanol); EPA, “2010 RFS regulation,” 14789– 790 (soy 
biodiesel).
 38 EPA, “2010 RFS regulation,” 14788.
 39 EPA, “2010 RFS regulation,” 14679.
 40 EPA, “2010 RFS regulation,” 14786– 788. The reason EPA only analyzed the lifecycle greenhouse 
gas (GHG) emissions from new ethanol plants is that biofuels from pre- 2007 ethanol plants are ex-
empt from the 20% reduction standard. See discussion accompanying notes 67 to 71 in this chapter.
 41 “Regulation of Fuels and Fuel Additives: Changes to Renewable Fuel Standard Program,” 
EPA Proposed Rule (EPA, “Proposed RFS regulation”), Federal Register, Vol. 74 (May 26, 
2009): 24904, 24911.
 42 EPA, “Proposed RFS regulation,” 24933 (recognizing that “it may be difficult” to determine 
qualification with the 2007 cutoff using some of the documents identified as supporting compliance 
determinations).
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compliance are missing or wrong so it is difficult to impossible to figure out if the 
crops complied with the rule; or (3) the producer or importer says everything 
is hunky dory and EPA attempts to verify that claim by looking at decades- old 
records about what was in farming in prior to 2007 and brings an enforcement 
case if it turns out some crops were ineligible. Everyone who thinks number 1 is 
likely, raise your hand. Here’s what would really happen: EPA would find that fuel 
producers’ or importers’ records are incomplete or inaccurate, so EPA couldn’t 
determine if the crops they used complied with the 2007 cutoff. Where records 
do exist, EPA would be faced with the impossible task of verifying that the spe-
cific crops sold were actually grown on the precise land claimed and that land was 
eligible.43 Many of the (usually paper) records would likely be missing or ambig-
uous. And these investigations would provoke a firestorm of political pushback. 
See politics 101 above. Not to mention that EPA doesn’t have the staff to conduct 
such inquiries at even one in a thousand locations; there are about 90 million 
acres of corn in the US, about 40 percent of which are dedicated to biofuels.44 If 
by some miracle EPA did identify a few violators, the biofuel made with ineligible 
crops would be long since sold. In the unlikely chance that a violation by a pro-
ducer or importer were proved, they could easily, and probably truthfully— since 
knowing is not in their interest— claim they had no idea the purchased crops 
weren’t compliant. As a result, the chance of persuading a court to impose pen-
alties that have deterrent punch would be extremely low. The entire enterprise is 
totally unworkable. File this under enforcement: your worst nightmare.

Anyone tracking the Next Gen indicia for rules likely to have widespread 
violations will recognize them in EPA’s proposal. The regulated companies have 
strong incentives not to hassle their suppliers with demands for hard- to- find 
records or to scrutinize those records too closely. The farmers who are supposed 
to provide the records are regulation resistant and have little interest in meeting 
what likely feel like intrusive requests for business information. And both know 
that it is unlikely to impossible that EPA will be able to sort out which feedstocks 
meet the 2007 cutoff requirement.

Here’s the creative idea that EPA finalized in 2010 in place of the initial pro-
posal. EPA would monitor land in farming in the United States through satellite 
data and other means to see if there had been a net increase in farmland since 

 43 Note that this is not as simple as looking at a satellite image and comparing pre-  and post- 2007 
land use. For example, land in conservation status is eligible too, even if not being actively farmed. 
Determining eligibility is therefore a records- intensive exercise, not knowable from just looking at a 
photograph. There are many other compliance challenges too, including that the same eligible land 
could be used repeatedly as the claimed origin of crops that actually were grown other places. That 
couldn’t be spotted without a complete database for all the fuel producers and importers that could 
compare every piece of land claimed for compliance to every processor, a very demanding task.
 44 EPA, “Second Triennial Report,” 10 (acres of US land in corn production in 2016), and 53 (40% 
of corn grain produced nationally goes to biofuels).
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2007. If not, EPA would assume that the land- use restrictions were being met 
and none of the recordkeeping obligations would be triggered.45 EPA called this 
“aggregate compliance.” In theory it assured that biofuels would not cause undis-
turbed lands to be farmed— protecting the climate benefits of biofuels— at the 
same time it reduced implementation burden for EPA and for industry. As of 
2020, EPA continues to find that there has been no net increase in farmland in 
the United States, so government is not checking if newly farmed land in the 
United States is the source of biofuel feedstock, and industry doesn’t have to keep 
any records.46 Unfortunately, EPA’s creative idea didn’t work.

The prediction that land conversion would be limited in the United States 
and the backstop of the aggregate compliance approach have both been proven 
wrong. In fact, a huge amount of additional land has come under the plow in 
the United States since 2007. EPA estimates that by 2012, 4 to 7.8 million acres 
of new farmland were added— an area the size of New Jersey.47 The RFS is re-
sponsible for 5.2 million acres of additional US land farmed, all land that but for 
RFS would have been busy storing carbon but is instead emitting carbon in large 
quantities.48 The amount of carbon being released from converted land in the 
United States eliminates the modest carbon savings that EPA had predicted for 

 45 40 C.F.R. § 80.1454(g) (aggregate compliance approach). See 40 C.F.R § 80.1454(c) (importers), 
and (d) (domestic producers), 40 C.F.R. § 80.1451(g) (records required if EPA determines that total 
land in farming has increased and record keeping obligations are therefore triggered); 40 C.F.R.   
§ 80.1401 Definition of existing agricultural land (what records are required to demonstrate that land 
was in farming as of 2007).
 46 See “Renewable Fuel Standard Program: Standards for 2020 and Biomass Based Diesel Volume 
for 2021 and Other Changes,” EPA, Federal Register, Vol. 85 (February 6, 2020): 7053– 54.
 47 EPA, “Second Triennial Report,” 37– 38, 44. There is clear scientific consensus on the extensive 
cropland expansion that has occurred in the United States over the last decade. Tyler J. Lark, Seth 
A. Spawn, Matthew Bougie, and Holly Gibbs, “Cropland Expansion in the United States Produces 
Marginal Yields at High Costs to Wildlife,” Nature Communications, Vol. 11 (September 2020): 4– 5, 
https:// doi.org/ 10.1038/ s41 467- 020- 18045- z; EPA, “Second Triennial Report,” 39. Corn is the pre-
dominant crop planted on newly cultivated land. Lark, “Cropland Expansion,” 3. How can there be so 
much post- 2007 land conversion to farming in the United States but also no net increase in farmed 
land? One reason is development. If I am farming 100 acres, sell 10 of those acres to a developer for 
a subdivision, and start farming 10 new acres, I have not increased the net land in farming; it is still 
100 acres. But the subdivision isn’t storing carbon, and my 10 newly farmed acres are releasing a lot 
of carbon, producing a net increase in carbon emissions even though there is no net increase in acres 
farmed. That is happening all over American today. Between 2001 and 2016, 11 million acres of farm-
land and ranchland were lost to development. Julia Freedgood, Mitch Hunter, Jennifer Dempsey, and 
Ann Sorensen, “Farms Under Threat: The State of the States,” American Farmland Trust (2020), 4, 
https:// s30 428.pcdn.co/ wp- cont ent/ uplo ads/ sites/ 2/ 2020/ 09/ AFT_ F UT_ S tate ofth eSta tes_ rev.pdf.
 48 Lark, “Environmental Outcomes of RFS,” 2. The study estimates the carbon flux from the 
changes in land use caused by RFS at 398 MMT CO2e. Lark, 3. The cause- and- effect relationship 
of RFS to US land conversion is supported by a study showing that the rate of land conversion for 
corn production is significantly higher close to facilities making biofuels. See EPA, “Second Triennial 
Report,” 54, xi (noting that there are “strong indications” that biofuel feedstock production is respon-
sible for some of the observed changes in land used for agriculture since enactment of RFS).
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corn ethanol back in 2010.49 The bottom line is that neither strategy— lifecycle 
analysis that included land- use change or prohibitions on using biofuels grown 
on land newly converted to farming— prevented significant land conversion and 
the resulting large carbon emissions.

Citing this evidence, some have called for EPA to withdraw the aggregate 
compliance approach and enforce the prohibition on biofuels grown on post- 
2007 farmland.50 Is it possible to ensure compliance with that obligation? And if 
we could, would that help? No and no.

It is completely impractical to implement the check- every- parcel idea using 
paper records that are increasingly unavailable or ancient, for all the reasons al-
ready explained. Next Gen teaches that regulatory obligations running directly 
counter to a company’s self- interest— like expecting biofuel producers and 
importers to scare away their suppliers through rigorous compliance checks— 
won’t happen unless there are robust real- time countermeasures that make that 
hard to avoid. Relying on the dubious proposition of enforcement after the fact 
will never work. Next Gen, and a huge body of compliance evidence, tells us that 
in a situation like this, where all the incentives line up against compliance and it 
is virtually impossible to check, serious violations will be widespread. Holding 
the line for the 2007 cutoff isn’t feasible.

Even if it were possible to perfectly enforce the prohibition on biofuels grown 
on farmland converted after 2007, that doesn’t solve the problem. At best it 
forces biofuels onto existing cropland and pushes other crops to go elsewhere. 
Undisturbed land is still plowed under, resulting in significant carbon releases.51 
The climate doesn’t care if we label land- use conversion as direct or indirect. The 
relentless logic of science can’t be gamed in that way. The demand for biofuels 
is causing— direct, indirect, call it whatever you want— more carbon emissions 
from land- use change.

If you think it is hard to sort this out in the United States, consider how much 
more complicated it is for imported renewable fuels, made from crops grown in 
other countries. The largest sources of imports to the United States have been 

 49 Lark, “Environmental Outcomes of RFS,” 3 (concluding that the carbon emissions associated 
with land- use change caused by RFS eliminate the climate advantage that EPA predicted for ethanol 
and make corn ethanol significantly worse for climate than conventional fossil fuel gasoline).
 50 See, e.g., National Wildlife Federation at al., “Amended Petition to the United States 
Environmental Protection Agency to Amend Its ‘Aggregate Compliance’ Approach to the Definition 
of ‘Renewable Biomass’ Under the Renewable Fuel Standard in Order to Prevent the Conversion 
of Native Grassland,” January 18, 2019, https:// earth just ice.org/ sites/ defa ult/ files/ files/ Amen ded- 
Aggreg ate- Com plia nce- Pet itio n_ 1- 18- 19.pdf.
 51 Searchinger, “Use of U.S. Croplands for Biofuels,” 1240: “Because emissions from land use 
change are likely to occur indirectly, proposed environmental criteria that focus only on direct 
land- use change would have little effect. Barring biofuels produced directly on forest or grassland 
would encourage biofuel processors to rely on existing croplands, but farmers would replace crops by 
plowing up new lands.” See also National Research Council, “Renewable Fuel Standard,” 5.
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Brazil, Argentina, and Indonesia.52 The same discouraging data about expansion 
of farming in the United States are evident around the world. Cropland expansion 
and deforestation have been documented in these major exporters of biofuels to 
the United States.53 EPA’s 2018 assessment acknowledges that increased biofuel 
production has contributed to these international land- use changes, including in 
the three countries that are the major exporters of biofuels to the United States.54 
Unlike in the United States, where the vast majority of new farmland is converted 
from grasslands, in other countries more of the newly disturbed area is at the 
expense of even more intensively carbon- storing land, like forests. Increased bi-
ofuel production for the US market has contributed to these climate- damaging 
international land- use changes.55

The sheer complexity of the biofuels land- impact problem makes it much 
harder to solve. Lots of things affect farming choices, including crop prices, in-
ternational trade agreements, development pressures, and, ironically, changing 
weather due to climate change.56 Because there are so many factors that influ-
ence when, where, and how crops are grown, there isn’t a straight line from the 
RFS to changes in farming. It’s not possible to “measure” the land- use impacts 
of biofuels. The only way to try to figure that out is through a combination of 
land- use data and sophisticated economic models that try to separate the causal 
patterns.57 Anyone who would rather not take this on, or wants to challenge 
government’s conclusions, will find ample cover behind the curtain of uncer-
tainty and real or manufactured difference of opinion. As the evidence mounts 
that this well- intentioned program might actually be making things worse, the 
intricacies of modeling give lots of room for claims of conflicting evidence and 
ambiguity.

Land- use change turns out to be the Achilles heel of the push for biofuels as a 
climate solution. For good reason, the National Academy of Sciences describes 
land- use change as the variable with the highest uncertainty and greatest effect.58

Why the long recitation of the sorry state of land- use change in the biofuels 
program in a chapter about compliance?

The first reason is to explain why enforcement cannot ride to the rescue. The 
problem is not that we are unable to restrict biofuels to lands in farming as of 
2007, although we are unable to do that. It’s that even if we could, all it would 

 52 EPA, “Second Triennial Report,” 48.
 53 EPA, “Second Triennial Report,” 48.
 54 EPA, “Second Triennial Report,” 48, 52, 111. EPA also notes that some recent studies showing 
international corn ethanol land- use change trending downward are based on models that tend to un-
derstate land- use change. EPA, “Second Triennial Report,” 50.
 55 EPA, “Second Triennial Report,” 115.
 56 EPA, “Second Triennial Report,” 45.
 57 EPA, “Second Triennial Report,” 51– 52; National Research Council, “Renewable Fuel Standard,” 
190; GAO, “Renewable Fuel Standard,” 19.
 58 National Research Council, “Renewable Fuel Standard,” 245.
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do— after huge regulatory and political resources were devoted to a probably 
hopeless task— is change which crops are planted on newly disturbed land. Just 
as much land would be plowed under, just as much carbon released. Preventing 
that kind of indirect land- use change is unachievable for a compliance program. 
There is no way to design anything enforceable that would accomplish that. In the 
United States, it is impossible, and in rest of the world, it is impossible squared. 
Doubling down on the 2007 cutoff would only be pretending to do something.

The second is to underscore that we cannot expect to solve the climate chal-
lenge by piling new demands for biofuel production on top of the existing rickety 
structure. We are not getting the job done now. Ratcheting up the demand and 
raising the economic stakes, as many climate proposals suggest we do, is likely to 
do far more harm than good under RFS as it is designed today.59 No one wants 
this to be true. We all hoped we had found a climate solution that was also a polit-
ical winner. There is, alas, no free lunch.

The third is to show how stunningly difficult this is. Smart, well- intentioned 
people tried their best to find a way through the thicket. Yet they failed. Some 
problems are so daunting that they demand a little humility. In that spirit, what 
might we do to make low- carbon fuels a reality, so that transportation that can’t 
be electrified can still significantly cut carbon emissions?

Reset the level of carbon benefit required to qualify as a biofuel

Given the levels of ambiguity that are inherent in determining the impact of 
low- carbon fuel standards on land- use emissions and the limits of our ability to 
quantify those impacts, encouraging biofuels that only seek to achieve a 20 per-
cent improvement over fossil fuels is not sufficient. The band of uncertainty is so 
wide that what regulators think is a 20 percent benefit could in reality be causing 
harm.60 Many scientists think we are in negative territory already, pursuing a 
policy that is making the climate worse rather than better.61 If we set our sights 

 59 See, e.g., House Select Committee, “Solving the Climate Crisis” (see n.2) 102, 131, 137 
(recommends growth for low- carbon fuels “with guardrails to prevent conversion of any non- 
agricultural lands into cropland”).
 60 See National Research Council, “Renewable Fuel Standard,” 192 (noting that the range of 
estimates for greenhouse gas emissions from indirect land- use change is wide so the precise value is 
highly uncertain), and 202 (“Food based biofuels such as corn- grain ethanol have not been conclu-
sively shown to reduce GHG emissions and might actually increase them.”) See also Lewis, “Biofuels 
Part 2,” 10– 11 (noting that we should discount the biofuel options for which benefits are highly 
uncertain).
 61 See, e.g., GAO, “Renewable Fuel Standard,” 19 (noting that half the experts interviewed for their 
report thought RFS had a net negative impact on greenhouse gas emissions, and half said it was net 
positive), and at 22 (scientists who think that corn ethanol does not meet the 20% emission reduc-
tion standard almost all pointed to land- use change as the reason). Lark, “Environmental Outcomes 
of RFS,” 3 (due to land- use change, corn ethanol worse for climate than fossil fuel gasoline). See also 
Hudson and Outka, “Bioenergy Feedstocks,” 656– 57; National Research Council, “Renewable Fuel 



208 Next Generation Compliance

higher— requiring all biofuels to achieve at least a 50 percent reduction in carbon 
emissions— we give ourselves a fighting chance of knowing that we are helping 
rather than hurting. The only way not to risk going deeply into the red on our 
carbon accounts is to bet on renewable fuels that are much further away from the 
break- even line.

Redo the cost- benefit and lifecycle analyses

We have learned a lot since 2010. About land- use change, direct and indirect, 
and about many other facets of biofuels. Let’s apply that knowledge to the law. 
The 2010 EPA analyses, despite best efforts, don’t align with what we know 
now. EPA can revisit the lifecycle analyses so that, despite the many flaws and 
unbridgeable gaps, EPA can bring the current findings up to date with science 
since 2010. Congress should consider requiring an independent body— like the 
National Academies— to verify the analyses, to ensure that the outcome has the 
external credibility to withstand the inevitable political firestorm. And they need 
to be regularly updated, so that new science can be incorporated. Keeping cur-
rent with the science supports investment in the lowest carbon strategies, be-
cause close- to- the- line approaches won’t be economically attractive. And it 
encourages new rigorous science about the impacts of biofuels because scientists 
know their work will be used.

Focus on the truly carbon- improving biofuels

The bright spot in the gloom is that some researchers think there may be truly 
renewable biofuels. Sustainable grasses and waste biomass, for example, when 
grown on marginal lands, in the right way, might be close to the holy grail of sig-
nificantly reduced carbon fuels.62 But— remember the no free lunch problem?— 
they cost a lot of money.63 Way more than fossil fuels or the vast majority of 

Standard,” 199 (noting that corn ethanol might not have lower greenhouse gas lifecycle values than 
petroleum and that there are plausible scenarios in which the greenhouse gas emissions from corn 
ethanol are much higher than those of petroleum- based fuels); and 201 (finding that EPA’s own anal-
ysis suggests that RFS2 might not achieve the intended greenhouse gas reductions). See also Gal 
Hochman and David Zilberman, “Corn Ethanol and U.S. Biofuel Policy 10 Years Later: A Quantitative 
Assessment,” American Journal of Agricultural Economics, Vol. 100 (February 13, 2018): at 570, 582 
(finding a minuscule 0.23% benefit for ethanol compared to gasoline based on a meta- analysis of 
studies quantifying GHG impacts of ethanol).

 62 See EPA, “Second Triennial Report,” 108; National Research Council, “Renewable Fuel 
Standard,” 202; Searchinger, “Use of U.S. Croplands for Biofuels,” 1240.
 63 See GAO, “Renewable Fuel Standard,” 10.
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plant- based fuels used today. We haven’t cracked that nut yet, perhaps because 
so far there has not been sufficient sustained incentive to do so. The economics 
of these potentially climate- beneficial fuels are tough, and so are the politics, 
but we haven’t committed sufficient economic or policy resources to know if the 
problems are solvable.64

Consider shifting from a volume standard to a   
carbon- intensity standard

California has adopted a different strategy for reducing carbon in fuels, called a 
low- carbon fuel standard. Instead of the approach used in the RFS— defining re-
newable fuels based on how their emissions compare to fossil fuels (20 percent, 
50 percent, 60 percent emissions reduction from comparable fossil fuels) and 
mandating volumes— a low- carbon fuel standard sets standard for carbon inten-
sity in fuels, with the standard getting increasingly stringent over time. There are 
many theoretical benefits to this approach, including that it continues to incen-
tivize improvements beyond the static thresholds in RFS.65 However, the founda-
tional problem of defining the carbon impact of the fuel remains; both RFS and 
the California low- carbon fuel standard require a lifecycle analysis to figure out 
how much carbon a fuel is responsible for emitting. If a low- carbon fuel standard 
causes a lot of land- use change, it isn’t helping. That’s why restricting eligibility to 
fuels with less potential for climate damage and rigorous science- driven lifecycle 
analysis will continue to be essential no matter which regulatory model is used.66

Eliminate exemptions

The 20- percent- less- than- fossil- fuel standard is already far too low; we can’t be 
waiving the obligation to meet even that modest expectation for improvement. 
The RFS law exempted the existing production facilities from the 20 percent 

 64 See Lewis, “Biofuels Part 2,” 3, 8 (noting that incentives for advanced biofuels have to be du-
rable and certain to incentivize investment). The other benefit of lower carbon biofuels is that they 
generally also have fewer of the other damaging environmental impacts. See EPA, “Second Triennial 
Report,” 108.
 65 Hudson and Outka, “Bioenergy Feedstocks,” 665– 66; James M. Van Nostrand, “Production and 
Delivery of Biofuels,” in Gerrard, Legal Pathways (see n.1), 692, 698– 99; Lewis, “Biofuels Part 2,” 9– 10.
 66 See Van Nostrand, “Production and Delivery of Biofuels,” 700– 01 (describing lifecycle analysis 
under California’s Low Carbon Fuel Standard). The dangers of establishing an accurate carbon inten-
sity for biofuels, given huge but challenging- to- measure induced land- use change, are a warning flag 
to states that are now moving toward what they hope will be clean fuel standards as part of their push 
toward lower carbon transportation. See, e.g., the New Mexico Clean Fuel Standard Act, S.B. 11, 55th 
Leg., Reg. Sess. (NM 2021).
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standard.67 In 2017, 89 percent of the RFS blending volume was exempt from the 
obligation to achieve a 20 percent improvement in greenhouse gas emissions.68 
As bad as this is in the United States, it is even worse internationally. For ex-
ample, EPA refused to approve palm oil as a renewable fuel feedstock because 
it doesn’t clear the 20 percent climate improvement hurdle, but because of the 
exemption, palm oil– based biofuels continue to be imported to meet RFS com-
pliance.69 The exemption for existing facilities not only reduced climate benefits 
from ethanol but also likely contributed to depressing investment in lower 
carbon- intensity fuels.70 The waiver provisions have another downside too: they 
make already difficult compliance and enforcement strategies that much harder. 
Even if regulators spot what appears to be ineligible fuel, they still have to engage 
in a complicated and paperwork- heavy research project to determine if the fuel 
is nevertheless eligible because it is exempt. Enforcement of these rules is hard 
enough without deliberately inserting more confusion. All exemptions should 
be phased out.71

Use Next Gen ideas to ensure that we only use truly 
renewable fuels

After we clear away the obstacles that hobble our ability to ensure compliance 
with the lower carbon purpose of biofuels, through the steps outlined in this 
chapter , we will confront the challenge of ensuring that the approved biofuels 
meet the standards. The only way to assure that the eligible fuels are actually 
climate beneficial requires that we be sure about where the feedstock comes 
from and how it is grown. How can we know if what’s claimed is what actually 
happens? Some of that is inherent in choices about qualifying feedstock; algae 

 67 42 U.S.C. § 7545(o)(2)(A)(i). See also 40 C.F.R. § 80.1403(b), (c), and (d) (biofuels from facili-
ties that commenced construction by 2007 are exempt). See also EPA, “2010 RFS regulations,” 14682; 
Aldy, “Promoting Environmental Quality,” 196.
 68 GAO, “Renewable Fuel Standard,” at 7 n.7, and at 20 n.29 (amount of biofuel exempt from the 
20% standard).
 69 See EPA, “Second Triennial Report,” 104, 107 (noting that Indonesia is the United States’ second 
largest biodiesel import country of origin, where palm oil is the dominant feedstock, and stating that 
although EPA found that palm oil biodiesel didn’t meet the 20% threshold, because of the exemp-
tion palm oil biofuels are nevertheless eligible). See also “EPA Renewable Fuel Standard Program— 
Standards for 2020 and Biomass- Based Diesel Volume for 2021 and Other Changes: Response to 
Comments,” EPA- 420- R- 19- 018, December 2019, at 71 (noting that increased demand for feedstocks 
in the biodiesel market likely has increased use of palm oil in other markets, evidenced by the 
dramatic increase in imports of palm oil to the United States since 2007); EPA, “Notice of Data 
Availability Concerning Renewable Fuels Produced from Palm Oil Under the RFS Program,” Federal 
Register, Vol. 77 (January 27, 2012): 4300, 4313 (finding that land- use change emissions account for 
over half the GHG emissions associated with palm oil biofuels).
 70 Aldy, “Promoting Environmental Quality,” 196.
 71 See also Hudson and Outka, “Bioenergy Feedstocks,” 665.



Low Carbon Fuels 211

and waste oils aren’t grown on crop land, so we know without having to check 
that undisturbed land wasn’t farmed to make them. This feature makes such 
biofuels much more attractive than others. But some fuels will need an origin- 
confirmation strategy. The fact that the same verification methods used in the 
United States also have to work around the globe means that the compliance plan 
will have to be both automatic and unusually resilient. It will take hard work to 
figure out if a minimally acceptable compliance verification strategy is possible 
for a redesigned low- carbon fuel program. It certainly would require innovation 
and maximum use of technology and satellite imagery, and a relentless focus on 
simplicity and no exemptions. But here’s the catch: low- carbon fuel producers 
and importers would have to accept a level of accountability that is much higher 
than they have now. It can’t be a make- the- government- chase- it- down, labor- 
intensive way of doing business. If companies want to be in this industry, they 
will have to accept that real- time verification will be required because tracking it 
down after the fact will not prevent the harm and is in any event impossible. Even 
with these improvements, there is likely to be a lot of fraud, as we have already 
seen in this sector, as discussed further later in this chapter. Fraud reduces the 
emissions benefits of the law and undermines the market. Our best bet to keep it 
within reasonable bounds is creative and rigorous strategies that effectively shift 
the burden to industry to show that they are compliant before they can register or 
sell the fuel, making them partners in finding a workable solution.

Save biofuels for the sectors with no other option

Given the huge inherent uncertainty about the climate benefits of biofuels, it 
makes no sense to use them in sectors that have a known and verifiable low/ 
zero- carbon alternative. Like passenger vehicles. Electrification is a much more 
attractive approach for this largest portion of transportation emissions. Biofuels, 
if the approach is changed as noted here, might help reduce carbon emissions for 
transportation sectors that can’t be electrified, like aviation.72 Because biofuels 
have the potential of causing more harm than good, for climate as well as many 
other issues, we should reserve them for the climate challenges where we really 
have no other choice.

 72 House Select Committee, “Solving the Climate Crisis,” 102; Hudson and Outka, “Bioenergy 
Feedstocks,” 650, 654; Van Nostrand, “Production and Delivery of Biofuels,” 694, 710; Jonathan 
Lewis, “Biofuels, Part 1,” Harvard CleanLaw podcast, August 16, 2019, transcript at 9, http:// eelp.law.
harv ard.edu/ wp- cont ent/ uplo ads/ Joe- and- Jon- Biofu els- 1- tra nscr ipt.pdf; Lewis, “Biofuels Part 2,” 
4– 5. See also “The Long- Term Strategy of the United States: Pathways to Net- Zero Greenhouse Gas 
Emissions by 2050,” US Department of State and US Executive Office of the President, November 
2021, at 18, https:// www.whi teho use.gov/ wp- cont ent/ uplo ads/ 2021/ 10/ US- Long- Term- Strat 
egy.pdf.
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Renewable Fuel Standard Fraud

Sometimes companies deliberately cheat. It isn’t that they just don’t try hard enough 
or fail to make compliance a priority. They intentionally and deliberately violate. 
They cross the line into clear criminal territory. The RFS unfortunately provides a 
powerful example.

Why include criminals in a Next Gen story? Aren’t they just bad guys who de-
serve prosecution? They are, but focusing on defendants’ moral culpability is 
looking for a solution in the wrong place. We know companies cheat. It happens all 
the time. Lift your head up and look around. If regulators design a program where 
significant money can be made and there is virtually no check on fraud, criminals 
will run rampant. It isn’t a question of maybe or it’s possible, it’s definite: fraud will 
happen. Let’s not pretend we don’t know that when we design rules.

Market programs have the biggest fraud risk. That’s because markets are 
trading something of value, that is, there is money to be made, and often the 
thing being traded is separated from the thing regulators really care about. That’s 
what happens in the RFS. So not only is RFS fraud something to focus on for any 
future low- carbon fuels program, it is also illustrative of the challenge of using 
markets for environmental problems.

So far in this discussion of RFS the focus has been on the renewable fuels them-
selves, and whether those fuels— assuming they are made exactly as claimed— do 
or don’t achieve the climate benefits ascribed to them. But what if the whole thing 
is a scam and there is actually no fuel made at all? That’s the fraud issue.

To understand the story of fraud in biofuels, you need the short version of 
how we get from wet biofuels to the numbers on a computer that are actually 
traded, which is where the fraud occurs. RFS is set up as a requirement to blend 
biofuels into transportation fuels. Compliance isn’t achieved by making biofuels; 
RFS only cares about substituting biofuels for traditional oil- based fuels, because 
that’s where the greenhouse gas emissions savings are supposed to occur. There 
are a lot of players in the system for producing transportation biofuels: farmers 
who grow the crops, companies that produce biofuels, blenders who combine 
biofuels with petroleum fuels, and companies that sell the finished product at 
a gas station near you, along with many brokers and dealers up and down the 
chain. The choice in RFS was to place the legal obligation on the relatively small 
number of oil companies that sell finished transportation fuels— a smart Next 
Gen choice— and create a market for buying and selling biofuel credits.73

 73 For a description of the biofuels program and an explanation of the market that was created, 
see “Overview for Renewable Fuel Standard, Compliance Program Basics,” EPA, https:// www.epa.
gov/ renewa ble- fuel- stand ard- prog ram/ overv iew- renewa ble- fuel- stand ard; “The Renewable Fuel 
Standard (RFS): An Overview,” Congressional Research Service, R43325, April 14, 2020, at 4, https:// 
crs repo rts.congr ess.gov/ prod uct/ pdf/ R/ R43 325.
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Each gallon of biofuels that is blended into transportation fuel creates credits, 
called Renewable Identification Numbers (RINs). At the end of the year the large 
oil companies have to buy and retire the number of RINs that the RFS requires. 
The theory is each RIN reflects an actual gallon of biofuel blended into trans-
portation fuels, so if you have the right number of RINs in total, the fuel supply 
contains the expected quantity of biofuels.

At the initial stages, a gallon of wet biofuel is “attached” to its RIN. They travel 
together. But once that gallon of biofuel is blended into petroleum- based fuel, 
through the magic of the market, the gallon and the RIN are separated. The RIN 
has value, because the oil companies must have a defined number of them every 
year, but the wet gallon of biofuel is somewhere else. Maybe. In this system, RINs 
have all the value, biofuels have very little. The criminally minded among you 
will immediately see the problem: life would be much easier, not to mention 
more lucrative, if a company could just produce RINs for sale and avoid the ex-
pense and mess of actually making fuel. And that’s what happened.

What kind of fraud went on? Here’s a sampling:

Skip making the biofuel, and just print money. Some fraudsters didn’t make 
any biofuel at all. They just pretended to make biodiesel, claimed the RINs, 
then sold them. A wide variety of sham transactions helped to hide the 
truth. The title of an article about one of these companies says it all: “The 
Fake Factory that Pumped Out Real Money.”74

Pretend your fuel is biodiesel when it isn’t. Instead of going to the bother of 
producing eligible fuel, make a cheaper one instead, but claim it’s biofuel 
and sell the RINs. One example: the nearly 5 million invalid biodiesel RINs 
sold by New Energy Fuels and Chieftain Biofuels.75

Reuse and recycle. Why make three batches when one will do the trick? Some 
companies created or purchased biodiesel, sold the RINs, and then through 
complicated paperwork maneuvers, claimed that the same fuel was newly 
made, generated new RINs, and sold that second set of RINs. Rinse and re-
peat. Here’s one example: Gen- X sold 60 million RINs for which there was 
no actual fuel, or the same fuel was “reprocessed.”76

 74 Mario Parker, Jennifer A. Dloughy, and Bryan Gruley, “The Fake Factory that Pumped Out Real 
Money,” Bloomberg Businessweek, July 13, 2016, https:// www.bloomb erg.com/ featu res/ 2016- fake- 
biof uel- fact ory/ .
 75 “Notice of Violation to New Energy Fuels and Chieftain Biofuels,” EPA, July 28, 2015, https:// 
www.epa.gov/ enfo rcem ent/ not ice- violat ion- new- ene rgy- fuels- inc- and- chieft ain- biofu els- llc.
 76 “Summary of Criminal Prosecutions” (search for Gen X or Richard Estes 2017), EPA, https:// 
cfpub.epa.gov/ com plia nce/ crimi nal_ pros ecut ion/ index.cfm. For another example of this type of 
RINs fraud, see EPA, “NGL Crude Logistics, LLC Agrees to Pay Civil Penalty of $25 Million and 
to Retire $10 Million in Renewable Fuel Production Credits Under Settlement with United States,” 
Press Release, September 27, 2018, https:// arch ive.epa.gov/ epa/ newsr elea ses/ ngl- crude- logist ics- llc- 
agr ees- pay- civil- pena lty- 25- mill ion- and- ret ire- 10- mill ion.html.
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Export the fuel, keep the RINs. When biodiesel is exported, the producer is 
required to retire the RINs, because that is fuel no longer available to the 
US market. But you can make more money by unlawfully selling the RINs 
in the United States instead, a practice so common that it even has its own 
name: “strip and ship.” That’s what Chemoil did, to the tune of over 70 mil-
lion RINs.77

These are prime examples of why this market was viewed as “rife with fraud.”78 
A former head of the EPA Criminal Investigation Division explained that the 
publicly known fraud was only a fraction of the total and that the initial fairly 
crude fraud in the early years of the program has given way to much more com-
plex fraud schemes, with signs that organized crime is becoming involved.79 
Congress held a hearing specifically on the topic of RINs fraud.80

All this fraud was possible because of a design decision made at the outset of 
the program. At the urging of the oil companies and many other players, the RFS 
was set up as a market program. Instead of fixing a direct blending requirement, 
the program allowed trading of RIN credits. The RINs market, like most markets 
in environmental programs, was intended to increase compliance flexibility and 
reduce costs.81 How would this market ensure the integrity of the credits? EPA 
embraced an economist’s approach to compliance as well. The rule was crystal 
clear that it was up to the obligated parties to make sure the RINs they used for 
compliance were valid. If the obligated party— generally the oil company— didn’t 
check before buying, too bad for them. They bore the risk if it turned out the 
credits were no good; they would be required to replace the bad RINs and pay 

 77 DOJ, “Chemoil Agrees to Pay Civil Penalty of $27 Million and to Retire a Total of More Than 
$71 Million in Credits from Renewable Fuels Market Under Settlement with United States,” Press 
Release, September 29, 2016, https:// www.just ice.gov/ opa/ pr/ chem oil- agr ees- pay- civil- pena lty- 
27- mill ion- and- ret ire- total- more- 71- mill ion- cred its. For a summary of some of the other RINs 
fraud cases, see Doug Parker, “White Paper Addressing Fraud in the Renewable Fuels Market 
and Regulatory Approaches to Reducing this Risk in the Future,” E&W Strategies, September 4, 
2016, at 7– 10, https:// www.ear than dwat ergr oup.com/ wp- cont ent/ uplo ads/ 2016/ 09/ Exp ert- Rep 
ort- Fraud- in- the- RFS- 9- 4- 16- .pdf.
 78 “U.S. Says Glencore Unit to Pay Record $27 Million for Biofuels Compliance,” Reuters, 
September 29, 2016, https:// www.reut ers.com/ arti cle/ chem oil- usa- idAFL2 N1C5 21I. See also Mike 
Newman, “The Problem of Invalidated RINs in the Renewable Fuel Standard,” Stillwater Associates, 
November 14, 2018 (stating that although EPA has prosecuted millions of dollars’ worth of fraudu-
lent RINs transactions, fraud continues to be a significant risk), https:// still wate rass ocia tes.com/ the- 
prob lem- of- inva lida ted- rins- in- the- renewa ble- fuel- stand ard/ ; American Fuel and Petrochemical 
Manufacturers, “The RINsanity Continues,” Press statement, October 7, 2016, https:// www.afpm.
org/ newsr oom/ blog/ rinsan ity- contin ues.
 79 Parker, “White Paper,” 8.
 80 “RIN Fraud: EPA’s Efforts to Ensure Market Integrity in the Renewable Fuels Program,” Hearing 
before the H. Comm. on Energy and Commerce, 112th Cong. (2012), https:// www.govi nfo.gov/ cont 
ent/ pkg/ CHRG- 112hh rg81 890/ html/ CHRG- 112hh rg81 890.htm.
 81 “The EPA Should Improve Monitoring of Controls in the Renewable Fuel Standard Program,” 
EPA Office of the Inspector General, Report No. 13- P- 0373, September 5, 2013, at 1– 2, https:// www.
epa.gov/ sites/ pro duct ion/ files/ 2015- 09/ docume nts/ 20130 905- 13- p- 0373.pdf.
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a penalty to boot.82 Appropriately, this strategy was known as “buyer beware.” 
EPA would not be checking on the validity of the credits; that was up to the obli-
gated parties. Proceed at your own risk. The theory was that the obligated parties 
would at least do some minimal checking because they faced potentially signif-
icant financial losses should the credits prove invalid, and that would keep the 
market honest.

Except they didn’t check. As a result, the fraudulent companies looking to 
cash in knew that the chances of being discovered were small and so they went 
to town. When EPA did uncover invalid RINs, it demanded that the obligated 
parties replace the bad RINs and pay a penalty, just as the rules clearly stated. 
Then came the uproar. The obligated parties complained that they didn’t know 
the RINs were bad. The market seized up because now everyone was nervous 
about buying RINs. And the small biofuel producers had trouble finding buyers, 
who were electing to limit their purchases to companies with deep pockets to cut 
financial risk.

Everyone was hollering and demanding that EPA do something. In response, 
EPA promulgated the Quality Assurance Plan (QAP) regulations.83 The QAP 
regulations set up a voluntary private program designed to provide more as-
surance of RIN integrity. Biofuel producers could elect to have an independent 
third- party auditor monitor their facilities to ensure these facilities were pro-
ducing qualifying renewable fuel and generating valid RINs. Companies who 
wanted some financial insurance could buy those certified RINs and reduce their 
liability should the RINs turn out to be bad.

Did that help? Well, it turns out the assurance of being fraud- free that QAPs 
were supposed to provide wasn’t so reassuring: the QAP auditor Genscape cer-
tified Gen- X’s fraudulent RINs, for which Gen- X’s president was criminally 
convicted. EPA found that the RINs auditor Genscape “ignored and failed to 
follow through on glaring signs of RIN fraud,” including trucks that visited al-
leged delivery locations without unloading fuel, or locations alleged to be fuel 
suppliers that had no equipment. Genscape ignored these obvious indicia of 
fraud and verified the RINs anyway.84

 82 40 C.F.R. § 80.1431(b)(2): “Invalid RINs cannot be used to achieve compliance with the 
Renewable Volume Obligations of an obligated party or exporter of renewable fuel, regardless of the 
party’s good faith belief that the RINs were valid at the time they were acquired.” See also OIG, “EPA 
Should Improve,” 1– 2.
 83 “RFS Renewable Identification Number (RIN) Quality Assurance Program,” EPA, Federal 
Register, Vol. 79 (July 18, 2014): 42078. See also “Quality Assurance Plans under the Renewable Fuel 
Standard Program,” EPA, https:// www.epa.gov/ renewa ble- fuel- stand ard- prog ram/ qual ity- assura 
nce- plans- under- renewa ble- fuel- stand ard- prog ram (describing the QAP program).
 84 See “Final Determination in the Matter of Genscape, Inc., Option A Quality Assurance Plan 
Auditor Under the Renewable Fuel Standard Program,” EPA, May 31, 2019, at 2– 3 (attached as 
Exhibit A to Genscape’s Petition for Review, filed with the Sixth Circuit Court of Appeals on July 
26, 2019, https:// www.epa.gov/ sites/ pro duct ion/ files/ 2019- 07/ docume nts/ gens cape _ 19- 3705 _ pfr _ 
072 6201 9_ 0.pdf); Todd Neeley, “Genscape Must Replace RINs,” Progressive Famer, August 7, 2019, 
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Why was there so much fraud in RFS? The Department of Justice itself in-
advertently identified the heart of the problem in announcing one RINs fraud 
criminal conviction: “Like many government programs, the EPA’s renewable fuel 
initiative was designed with the assumption that people would act in good faith 
and actually produce renewable fuel before collecting the subsidy for it.”85 As 
one law firm explained: “[T] he entire system floats on a sea of good faith.”86 This 
is the deeply flawed compliance assumption that is at the heart of so many rules 
with terrible compliance performance. As was previously explained in all too 
painful detail, the assumption that most companies will comply is unfounded. 
A rule that defines a compliance obligation and then just hopes for the best will 
not succeed.

EPA has also learned the hard way in the RINs fraud experience that it is risky 
to put the burden of keeping the system honest on the regulated parties. Yes, 
that’s a great market- embracing idea in theory, but when push comes to shove, 
companies aren’t willing to shoulder the accountability that comes with market 
flexibility. Companies liked the idea of buyer beware for its cost- cutting poten-
tial, until the beware part became real.87 Then they wanted EPA to regulate.88 
A significant lesson from RFS is that an ad hoc private system for deterring fraud 
in a complicated market is unlikely to withstand the inevitable political pressure 
from companies wailing about the consequences. And it isn’t likely to work.89

So what if companies cheat? Why do we care? At the values level, we care be-
cause a democratic society depends on the rule of law. That’s what sets us apart 
from autocracies. Widespread flouting of the law undercuts this foundational 
premise of our society. But you don’t have to get so lofty to see why fraud matters 
at a much more practical level: if lots of companies are not doing what the law 

https:// www.dtnpf.com/ agri cult ure/ web/ ag/ news/ busin ess- inp uts/ arti cle/ 2019/ 08/ 07/ biodie sel- 
fraud- ide ntifi ed- early- epa; Parker, “White Paper,” 6 (noting that the QAP program has not been suc-
cessful at preventing fraud).

 85 DOJ, “Owner of “Clean Green Fuel” Convicted of Scheme to Violate EPA Regulations and Sell 
$9 million in Fraudulent Renewable Fuel Credits,” Press Release, June 25, 2012, https:// www.epa.gov/ 
sites/ pro duct ion/ files/ 2015- 09/ docume nts/ 20120 625- clean _ gre en_ f uel.pdf.
 86 Andrew S. Levine, “Criminal Liability for Abuse of Renewable Fuel Credits,” Stradley 
Ronon, June 26, 2019, https:// www.strad ley.com/ insig hts/ publi cati ons/ 2019/ 06/ white- col lar- insi 
der- june- 2019.
 87 See “ ‘Buyer Beware’ Is EPA’s Response to Fraud in the Renewable Identification Number (RIN) 
Market,” Seyfarth Shaw LLP, October 12, 2012, https:// www.seyfa rth.com/ news- insig hts/ buyer- bew 
are- is- epa- s- respo nse- to- fraud- in- the- renewa ble- ide ntifi cat ion- num ber- rin- mar ket.html.
 88 See “Amended Second Interim Enforcement Response Policy— Violations Arising from the Use 
of Invalid 2012 and 2013 Renewable Identification Numbers,” EPA, February 2014, at 1, https:// www.
epa.gov/ sites/ pro duct ion/ files/ 2014- 02/ docume nts/ amende dsec ondi erp0 2051 4_ 0.pdf (noting that 
after the RINs fraud came to light, the regulated community wanted EPA to impose regulations to 
assure that RINs entering commerce are valid).
 89 See “Renewable Fuel Standard: Program Unlikely to Meet Its Targets for Reducing Greenhouse 
Gas Emissions,” Government Accountability Office, GAO- 17- 94, November 2016, at 16, https:// 
www.gao.gov/ ass ets/ 690/ 681 252.pdf.
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requires, we aren’t getting the health and environmental benefits. In the case of 
biofuels, that’s carbon reductions that will slow the advance of climate disrup-
tion. We can debate whether some kinds of biofuels actually accomplish that, as 
the preceding section of this chapter does. But this is definite: when no biofuels 
are produced at all, there’s no climate benefit. Once we cross the threshold of a 
nontrivial amount of fraud, as we have in RFS, we aren’t going to achieve the pur-
pose of the law.

That is why regulators in all programs— but especially market programs— 
need to ask themselves before finalizing a regulation: Can someone willing to 
flout legal standards readily get around this? If the answer is yes, watch out. Why 
especially market programs? For the reasons that are evident in RINs fraud. Most 
environmental markets attempt to increase efficiency and liquidity by trading a 
piece of paper that is supposed to reflect a ton of pollutants or a gallon of biofuel 
or whatever is being regulated. If oil companies only got compliance credit when 
they purchased an actual gallon of biofuel, they would not be easily deceived. 
Try selling them an empty tanker and see how far you get. It’s the separation 
of the thing being regulated from what’s being traded that introduces a host 
of problems. Compliance fails when the traded thing does not reliably reflect 
the thing regulators actually care about. The market in the Acid Rain Program 
worked so well primarily because an ingeniously designed regulatory program 
made it a sure thing that a traded credit reflected an actual ton of emission 
reductions.90 That’s where the RINs market fell apart. A RIN might reflect a real 
gallon of biofuel, or it might not. Once the RIN went forth into the world on its 
own, stripped of the wet fuel, there was virtually no way to tell. Policing each and 
every gallon of biofuels to be certain is impossible. There is no chance that en-
forcement can discover and rectify every incident of fraud, or even a significant 
fraction. Private policing might just introduce new avenues for collusion, as the 
RINs example proves.

Zero fraud is usually not a reasonable goal. There isn’t a way to prevent every 
possible violation, nor can we afford that in most cases. Some bad actors will find 
a way. That’s one reason we have to have a strong criminal enforcement program. 
But fraud has to be rare. When it does happen, criminal enforcement is a way to 
say, “Hey we’re not kidding.” We punish the malefactors both because they de-
serve it and because it signals to the rest of the players that compliance is a good 
choice. But the measure of a solid compliance program is how good compliance 
will be even if there is little enforcement. What is the default setting? Designing 
a program so the default setting is strong compliance has a double benefit: it 
pushes toward actually achieving the goals that were the reason for the program 

 90 See the discussion of the Acid Rain Program design in  chapters 1 and 6.
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in the first place, and it makes it easier to find the now much smaller number of 
serious violators and take enforcement action.

I am not suggesting that markets don’t work for environmental problems. 
They certainly can, and have. But they create new and difficult issues that need to 
be addressed. Fraud is one of them. Rules get implemented here in the real world. 
In the real world there is fraud. Let’s spend less time being shocked and more 
time figuring out how to make it close to impossible. If there really isn’t a way 
to do that, maybe a market isn’t the best strategy. Some market challenges may 
be solvable, but only before the market is launched. Once fraud permeates the 
market, it will be extremely difficult to root it out or even know how extensive it 
is. RINs fraud is both a problem that must be fixed in any redesigned low- carbon 
fuels program and a cautionary tale as we consider creating additional environ-
mental markets.
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9
Innovative Strategies Are the Only Way 

to Cut Methane from Oil and Gas

Climate change is usually thought of as a carbon problem. It results from the rapidly 
increasing concentration of carbon in the atmosphere, which is largely the result of 
the combustion of fossil fuels releasing carbon dioxide.1 Fossil fuels contribute to 
climate change in another way too; they result in releases of methane, which is a far 
more potent greenhouse gas than carbon dioxide. Methane in the atmosphere traps 
84 times as much heat as carbon dioxide over the first 20 years after it is released.2 So 
even though there is less methane than carbon dioxide emitted each year, methane 
packs a big climate punch. That’s why cutting methane is urgent for addressing cli-
mate change in the near term.3 The largest source of anthropogenic methane in the 
United States is fossil fuel production and transportation.4 For this reason, a climate 
strategy must include controlling methane releases from oil and gas.

Methane, the main component of natural gas, is naturally under pressure in 
the tight spaces underground. When a well is punched deep below ground by 
drilling for gas or oil, it brings that gas to the surface. There are many ways that 
methane can be released into the air during production, processing, and trans-
portation. This section focuses on methane emissions during production, be-
cause that is where the bulk of the releases happen.5

There are three main ways methane gets into the air during production of oil 
and gas. The first is venting. That means the company just lets the pressurized 

 1 James H. Williams et al., “Technical and Economic Feasibility of Deep Decarbonization in 
the United States,” in Michael B. Gerrard and John C. Dernbach eds., Legal Pathways to Deep 
Decarbonization in the United States (Environmental Law Institute, 2019), 21, 22.
 2 Steven Ferrey and Romany M. Webb, “Methane and Climate Change,” in Gerrard and 
Dernbach, Legal Pathways to Deep Decarbonization, 879; EPA, “Standards of Performance for 
New, Reconstructed, and Modified Sources and Emissions Guidelines for Existing Sources: Oil 
and Natural Gas Sector Climate Review,” Proposed Rule, Federal Register, Vol. 86 (November 15, 
2021): 63129 (“EPA 2021 Proposed Methane Rule”).
 3 UN Environment Programme, “Global Assessment: Urgent Steps Must Be Taken to Reduce 
Methane Emissions This Decade,” Press Release, May 6, 2021, https:// www.unep.org/ news- and- 
stor ies/ press- rele ase/ glo bal- ass essm ent- urg ent- steps- must- be- taken- red uce- meth ane (“Cutting 
methane is the strongest lever we have to slow climate change over the next 25 years”).
 4 “EPA 2021 Proposed Methane Rule,” 63129. A close second is agriculture, and third is landfills. 
Proposed Methane Rule, 63130.
 5 Daniel H. Cusworth et al., “Intermittency of Large Methane Emitters in the Permian Basin,” 
Environmental Science and Technology Letters, Vol. 8, No. 7 (June 2021): 571, https:// doi.org/ 10.1021/ 
acs.estl ett.1c00 173.
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gas escape into the air. It isn’t captured or stored; they just let it go. That puts 
the methane directly into the atmosphere, along with its 84- times- carbon heat- 
capture ability. The second is flaring. Sometimes oil and gas companies direct the 
escaping methane to a structure with a flame, where the methane is burned, just 
like on a gas stove. When it works perfectly, this converts the methane to carbon 
dioxide. Of course, carbon dioxide is also a greenhouse gas, so flaring exchanges 
the more powerful greenhouse gas of methane for another one that lasts much 
longer in the atmosphere. Needless to say, flaring doesn’t always work perfectly, 
so flares often end up releasing methane along with the carbon dioxide. And 
sometimes the flare doesn’t work at all and ends up being identical to venting.6 
The third pathway for release of methane is leaking. Even after the methane is 
captured, all the equipment to hold, store, and transport it can leak. Undersized 
tanks, leaky relief valves, hatches left open, cracks in pipes— the list of places 
from which leaks can happen is long. And they do leak. A lot.

There is mounting evidence that all this venting, flaring, and leaking is much 
worse than initial estimates guessed.7 Conclusively quantifying the amount of 
methane released is challenging, but here’s one thing that is definite: a lot more 
methane is being emitted than government reports claim.8 Recent studies show 

 6 “With Initial Data Showing Permian Flaring on the Rise Again, New Survey Finds 1 in 10 Flares 
Malfunctioning or Unlit, Venting Unburned Methane into the Air,” Environmental Defense Fund, 
July 22, 2020, https:// www.edf.org/ media/ init ial- data- show ing- perm ian- flar ing- rise- again- new- 
sur vey- finds- 1- 10- fla res- mal func tion ing (new aerial survey finds that in the Permian Basin more 
than one in every 10 flares surveyed were either unlit— venting uncombusted methane straight 
to the atmosphere— or only partially burning the gas they were releasing). See also Cusworth, 
“Intermittency of Large Methane Emitters,” 571; Jonah M. Kessel and Hiroko Tabuchi, “It’s a Vast, 
Invisible Climate Menace. We Made It Visible,” New York Times, December 12, 2019, https:// www.
nyti mes.com/ inte ract ive/ 2019/ 12/ 12/ clim ate/ texas- meth ane- super- emitt ers.html.
 7 See, e.g., Yuzhong Zhang et al., “Quantifying Methane Emissions from the Largest Oil- 
Producing Basin in the United States from Space,” Science Advances, Vol. 6, No. 17 (April 22, 2020): 4, 
https:// advan ces.sci ence mag.org/ cont ent/ 6/ 17/ eaaz5 120 ;Ramón A. Alvarez et al., “Assessment of 
Methane Emissions from the U.S. Oil and Gas Supply Chain,” Science, Vol. 361 (July 2018): 186, 
https:// doi.org/ 10.1126/ scie nce.aar7 204 ;Jeffrey S. Rutherford et al., “Closing the Methane Gap in 
US Oil and Natural Gas Production Emissions Inventories,” Nature Communications, Vol. 12 (August 
2021), https:// doi.org/ 10.1038/ s41 467- 021- 25017- 4. See also “Methane Advisory Panel Technical 
Report,” the report of the technical committee convened by New Mexico Environment Department 
and New Mexico Energy, Minerals and Natural Resources Department, December 19, 2019, at 38– 
39, https:// www.env.nm.gov/ new- mex ico- meth ane- strat egy/ wp- cont ent/ uplo ads/ sites/ 15/ 2019/ 08/ 
MAP- Techni cal- Rep ort- Decem ber- 19- 2019- FINAL.pdf (“NM Methane Advisory Panel Report”).
 8 Yuanlei Chen et al., “Quantifying Regional Methane Emissions in the New Mexico Permian 
Basin with a Comprehensive Aerial Survey,” Environmenal Science and Technology, Vol. 56, No. 7 
(March 2022): 4321, https:// doi.org/ 10.1021/ acs.est.1c06 458 (finding that total methane emissions 
from upstream and midstream oil and gas activities in the New Mexico Permian Basin are 6.5 times 
EPA’s estimates); Zhang, “Quantifying Methane Emissions,” 1, 3 (measured methane emissions in 
the largest producing basin are more than twice EPA estimates); Alvarez, “Assessment of Methane 
Emissions,” 186 (annual methane emissions from the oil and gas supply chain are 60% higher than 
official estimates); “NM Methane Advisory Panel Report,” 38– 40; Nicholas Kusnetz, “Is Natural 
Gas Really Helping the U.S. Cut Emissions?,” Inside Climate News, January 30, 2020, https:// in-
side clim aten ews.org/ news/ 30012 020/ natu ral- gas- meth ane- car bon- emissi ons ;Carlos Anchondo, 
“Study: Methane Emissions in Central U.S. Twice EPA Estimates,” E&E News, January 30, 2020, 
https:// www.een ews.net/ stor ies/ 106 2205 045. The same problem happens in countries around the 
world. See Chris Mooney et al., “Countries’ Climate Pledges Built on Flawed Data, Post Investigation 
Finds,” Washington Post, November 7, 2021, https:// www.was hing tonp ost.com/ clim ate- envi ronm 
ent/ inte ract ive/ 2021/ gre enho use- gas- emissi ons- pled ges- data/ .
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that actual methane emissions from oil and gas production are at least 50 percent 
to 100 percent higher than EPA data suggest.9

The amount of methane released to the air during gas production and trans-
portation is at the heart of the debate about whether natural gas can be an effec-
tive “transition” fuel in the fight against climate change. When natural gas is burned 
at a power plant, it produces less carbon dioxide than would be generated making 
the same amount of power with coal.10 That’s why the switch from coal to gas has 
reduced greenhouse gas emissions from electric power generation.11 But if a signif-
icant chunk of powerfully climate- altering methane escapes into the air during pro-
duction and transportation, the climate benefits of gas- fired power are lost. Experts 
say that the crossover point is about 3.2 percent; if more than that percentage of total 
gas production escapes due to venting and leaks, then the climate impacts of nat-
ural gas will be worse than coal.12 Some experts believe we have already crossed that 
threshold; others say we are close.13 Either way, it is incredibly bad news.

And it gets worse. Methane emissions and flaring are both increasing dramati-
cally.14 The United States is among the worst offenders globally.15

 9 Rutherford, “Closing the Methane Gap,” 4715 (reviewing recent data from multiple studies). See 
also sources cited in note 8 supra.
 10 “How Much Carbon Dioxide is Produced When Different Fuels Are Burned?,” US Energy 
Information Administration, https:// www.eia.gov/ tools/ faqs/ faq.php?id= 73&t= 11.
 11 Gas also produces less pollution of other types when combusted, another benefit to public 
health. Emanuele Massetti et al., “Environmental Quality and the U.S. Power Sector: Air Quality, 
Water Quality, Land Use and Environmental Justice,” Oak Ridge National Laboratory, ORNL/ SPR- 
2016/ 772, January 4, 2017, at 7, https:// info.ornl.gov/ sites/ publi cati ons/ files/ Pub60 561.pdf.
 12 Ferrey and Webb, “Methane and Climate Change,” 883. Others say the crossover point is 
lower. See Benjamin Storrow, “Is Gas Really Better Than Coal for the Climate?,” E&E News, May 4, 
2020, https:// www.een ews.net/ stor ies/ 106 3041 299 (EDF says that 2.7% leakage negates the climate 
benefits of natural gas).
 13 Ferrey and Webb, “Methane and Climate Change,” 883. Zhang, “Quantifying Methane 
Emissions,” 4 (finding that 3.7% of the gas produced in the Permian Basin— the highest producing 
basin in the country— was being released to the atmosphere through venting and flaring); Alvarez, 
“Assessment of Methane Emissions,” 186– 88 (estimates percent leakage at 2.3%). The authors of the 
Alvarez 2018 study note that the 2.3% estimate was based on data from companies willing to coop-
erate and may be an underestimate because worse performers would have likely opted out of the 
study. Steven Mufson, “Methane Leaks Offset Much of the Climate Change Benefits of Natural Gas, 
Study Says,” Washington Post, June 24, 2018.
 14 Robert B. Jackson et al., “Increasing Anthropogenic Methane Emissions Arise Equally from 
Agricultural and Fossil Fuel Sources,” Environmental Research Letters, Vol. 15, No. 7 (July 2020): 6, https:// 
iop scie nce.iop.org/ arti cle/ 10.1088/ 1748- 9326/ ab9 ed2; “Natural Gas Annual 2020,” US Energy Information 
Administration, September 30, 2021, at 1, https:// www.eia.gov/ nat ural gas/ ann ual/  (significant increase 
in reported oil and gas venting and flaring in 2018, 2019 and 2020 compared to prior years); New Mexico 
Environment Department, “Significant Emission Increases from Oil and Gas Operations Confirm Need for 
Stronger Rules and Enforcement, Greater Industry Compliance,” News Release, December 20, 2020 (noting 
that leak rates in New Mexico’s Permian Basin increased 250% in 12 months), https:// www.env.nm.gov/ wp- 
cont ent/ uplo ads/ 2020/ 12/ 2020- 12- 21- Flyov ers- rev eal- high- leak- rates- in- Perm ian.pdf ;Kristina Marusic, 
“Babies Born Near Natural Gas Flaring Are 50 Percent More Likely to Be Premature: Study,” Environmental 
Health News, July 16, 2020, https:// www.ehn.org/ frack ing- pret erm- bir ths- - 264 6411 428.html (United States 
responsible for highest number of flares of any country); Hiroko Tabuchi, “Despite Their Promises, Giant 
Energy Companies Burn Away Vast Amounts of Natural Gas,” New York Times, October 16, 2019, https:// 
www.nyti mes.com/ 2019/ 10/ 16/ clim ate/ natu ral- gas- flar ing- exxon- bp.html (flaring and venting both signif-
icantly increasing, despite oil and gas companies’ public commitments to address climate change).
 15 Jackson, “Increasing Anthropogenic Methane Emissions,” 4; Marianne Kah, “Columbia Global 
Energy Dialogue: Natural Gas Flaring Workshop Summary,” Columbia Center on Global Energy 
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We know what to do to dramatically reduce methane releases and cut 
back flaring. The solution isn’t uncertain or untested, or the cost as-
tronomical. We could make big cuts very quickly using known, already 
deployed technologies.16 Experience in the Permian Basin that straddles 
Texas and New Mexico makes this crystal clear. Operators limit flaring 
in New Mexico, where regulations are more stringent, but flaring is 
skyrocketing in Texas, where regulations are lax.17 Oil and gas companies 
know how to cut greenhouse gas emissions using currently available tech-
nologies; they just aren’t doing it.

This situation has led to the consensus that quickest and most direct way 
to dramatically reduce methane emissions and flaring in the oil and gas in-
dustry is through strong federal regulations. Tough new regulations were 
proposed in 2021, with commitments to strengthen them further.18 Some 
of the country’s methane problems— like emissions from agriculture, the 
second largest source of human- caused methane— don’t have such clear- cut 
answers and will take a little more time.19 Oil and gas isn’t like that; as climate 
challenges go, this is one of the easier ones. We have to move fast on these 
obvious and near- term opportunities, so emissions decline quickly while we 
figure out what to do for the tougher problems. This section focuses on the 
compliance challenges for EPA rules to significantly reduce climate- forcing 
emissions from oil and gas production.

Policy, April 30, 2020, https:// www.energ ypol icy.colum bia.edu/ resea rch/ glo bal- ene rgy- dialo gue/ 
colum bia- glo bal- ene rgy- dialo gue- natu ral- gas- flar ing- works hop- summ ary (United States is the fourth 
largest source of flared gas in the world). The Trump administration made this bad situation worse by 
rolling back rules to cut methane and other pollutants from oil and gas production. Coral Davenport, 
“Trump Eliminates Major Methane Rule, Even as Leaks Are Worsening,” New York Times, August 
13, 2020.

 16 Ferrey and Webb, “Methane and Climate Change,” 883– 84; “NM Methane Advisory Panel 
Report,” 59– 60 (methane- reduction strategies known and cost effective); Storrow, “Is Gas Really 
Better Than Coal”; “Comprehensive Control Standards,” Environmental Defense Fund, https:// 
www.edf.org/ nm- oil- gas/ Compr ehen sive Cont rol.pdf (showing that standards to dramatically cut 
emissions from new and existing wells are already in place in a number of oil and gas producing 
jurisdictions).
 17 See Jennifer Hiller, “Crossing State Lines? Oil Firms Flare Texas Gas as Investors Vent on 
Climate,” Reuters, March 12, 2020, https:// www.reut ers.com/ arti cle/ us- clim ate- cha nge- flar ing- analy 
sis/ cross ing- state- lines- oil- firms- flare- texas- gas- as- invest ors- vent- on- clim ate- idUSKB N20Z 23C 
(some drillers flare at six times the rate in Texas as they do in New Mexico; regulation is the dif-
ference). Forty percent of flaring in the Permian Basin in 2025 is avoidable at no cost to operators. 
“Permian Basin Flaring Outlook,” Rystad Energy and EDF, January, 2021, slide 38, http:// blogs.edf.
org/ ene rgye xcha nge/ files/ 2021/ 01/ 20210 120- Perm ian- flar ing- rep ort.pdf.
 18 EPA 2021 Proposed Methane Rule; Lisa Friedman, “Biden Administration Moves to Limit 
Methane, a Potent Greenhouse Gas,” New York Times, November 2, 2021.
 19 Ferrey and Webb, “Methane and Climate Change,” 890– 95.
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The Technical Challenges Are Comparatively Easy; 
the Compliance Challenges Are Not

Unfortunately, regulating methane and flaring from oil and gas production 
presents the classic situation in which compliance is likely to be bad. There are 
well over a million oil and gas wells in the United States, with new ones being 
drilled all the time.20 The wells are scattered around the country and are often 
in remote places. (Of course, they are also sometimes right next to where people 
live, presenting a serious pollution threat to neighborhoods.21) Once a well is 
completed and is producing, there are usually no personnel routinely on site, so 
no one to keep a daily eye on failing or leaking equipment.

And, just to make things more complicated, emissions are unpredictable. 
Sometimes a site has small methane releases at a fairly constant rate; these still 
matter because even small emissions at a fraction of a million or more sites 
quickly add up. But a gigantic share of the methane comes from eye- popping big 
methane releases at a relatively small number of sites with malfunctions or other 
abnormal operating conditions.22 Robust surveys have shown that methane 
emissions in oil and gas have what’s known in statistics world as a “fat tail”: a 
tiny portion of the sites are responsible for a huge share of the total emissions.23 
It would make life easier if we could just find the super- emitters and consider it 
done, but no: the really big emitters change over time. On any given day, different 
sites can be the super- emitters, and it has proven close to impossible to predict 
which ones it will be.24

 20 EPA 2021 Proposed Methane Rule, 63153.
 21 See Julia Rosen, “Study Links Gas Flares to Preterm Births, with Hispanic Women at High Risk,” 
New York Times, July 22, 2020, https:// www.nyti mes.com/ 2020/ 07/ 22/ clim ate/ gas- fla res- premat 
ure- bab ies.html (study finds that pregnant women who lived near frequent flaring had 50% greater 
chance of preterm birth); Janet Currie, Michael Greenstone, and Katherine Meckel, “Hydraulic 
Fracturing and Infant Health: New Evidence from Pennsylvania,” Science Advances, Vol. 3, No. 12 
(December 2017), https:// advan ces.sci ence mag.org/ cont ent/ 3/ 12/ e1603 021 (negative impacts on 
infant health when mothers live close to fracking sites).
 22 Alvarez, “Assessment of Methane Emissions,” 187, 188; Cusworth, “Intermittency of 
Large Methane Emitters,” 570, 571; Daniel Zavala- Araiza et al., “Super- emitters in Natural Gas 
Infrastructure are Caused by Abnormal Process Conditions,” Nature Communications Vol. 8 (January 
2017), https:// doi.org/ 10.1038/ ncom ms14 012 ;Adam R. Brandt, Garvin A. Heath, and Daniel 
Cooley, “Methane Leaks from Natural Gas Systems Follow Extreme Distributions,” Environmental 
Science and Technology, Vol. 50, No. 22 (October 2016), https:// doi.org/ 10.1021/ acs.est.6b04 303.
 23 Cusworth, “Intermittency of Large Methane Emitters,” 570, 571; Brandt, “Methane Leaks from 
Natural Gas Systems,” 12514– 515 (largest 5% of leaks responsible for over 50% of leaked methane); 
Alvarez, “Assessment of Methane Emissions”; “NM Methane Advisory Panel Report,” 37– 39 (at any 
one time roughly 90% of emissions come from 10% of sites). See also Kessel and Tabuchi, “It’s a Vast, 
Invisible Climate Menace.”
 24 “NM Methane Advisory Panel Report,” 39; Zavala- Araiza, “Super- emitters in Natural Gas 
Infrastructure,” 4; Cusworth, “Intermittency of Large Methane Emitters,” 568, 571; EPA 2021 
Proposed Methane Rule, 63129– 130.



224 Next Generation Compliance

An additional challenge for controlling methane from oil and gas production 
sites is that the pollution doesn’t come from one discrete place, like pollution 
from a stack. Huge emissions can happen at many different places: an undersized 
tank, an open hatch, and malfunctioning equipment such as valves, pumps, or 
flares.

In a situation like this— a gigantic number of potential sources at which emis-
sions are collectively huge but individually sporadic and unpredictable— what 
you would want is a robust monitoring system that could continuously keep an 
eye on things, quickly find the serious problems, and prompt companies to im-
mediately fix them. Alas, we don’t have that yet. Methane is invisible to the naked 
eye, so even massive releases can’t be spotted without specialized monitoring 
equipment. The most dependable monitoring in wide use today is a person on- 
site with the appropriate equipment.25 That’s a definitive and reliable way to not 
only find leaks but also determine exactly where they are coming from so that 
action can be taken. Of course, a person with sophisticated monitoring equip-
ment can’t be present at each of the over 1 million locations every day. And 
that’s just the well pads: there are also plenty of other places between well pad 
and consumer, including about 3 million miles of pipelines, that also have to be 
monitored for leaks.26 A great deal of effort is being directed at this daunting 
monitoring challenge, and there are hopeful signs that improvements may be 
coming soon— through low- cost screening monitors at the well pad, wide- area 
scanning monitors, and mobile monitors on drones, vehicles, aircraft, and even 
satellites. But we are not there yet.27

The economic incentives also push against compliance. Avoiding venting, 
flaring, and leaking costs money. The technology to do this exists, and we know it 
works. The good news is that the natural gas that is captured can be sold, so many 
of these strategies pay for themselves or are low cost. But equipment must be 
purchased and installed, people have to track how well it is working, and it needs 
to be monitored, maintained, and operated correctly. Sometimes the lowest cost 

 25 “NM Methane Advisory Panel Report,” 40; David Lyon, Aileen Nowlan, and Elizabeth 
Paranhos, “Pathways for Alternative Compliance,” Environmental Defense Fund and Environmental 
Council of the States Shale Gas Caucus (April 2019): 13– 14, https:// www.edf.org/ sites/ defa ult/ files/ 
docume nts/ EDFAl tern ativ eCom plia nceR epor t_ 0.pdf; “EPA 2021 Proposed Methane Rule,” 63190 
(EPA proposes to find that the Best System of Emission Reduction (BSER) for most sites is quarterly 
onsite monitoring using Optical Gas Imaging (OGI) equipment).
 26 “Natural Gas Explained: Natural Gas Pipelines,” Energy Information Administration, https:// 
www.eia.gov/ ener gyex plai ned/ natu ral- gas/ natu ral- gas- pipeli nes.php (miles of natural gas pipelines 
in the United States).
 27 Mike Lee, “The Key for EPA Rules? Inside the Methane Tech Revolution,” E&E News, October 
25, 2021, https:// www.een ews.net/ artic les/ the- key- for- epa- rules- ins ide- the- meth ane- tech- rev olut 
ion/ ; Brady Dennis, “How Satellites Could Help Hold Countries to Emissions Promises Made at 
COP26 Summit,” Washington Post, November 9, 2021, https:// www.was hing tonp ost.com/ clim ate- 
envi ronm ent/ 2021/ 11/ 09/ cop26- sat elli tes- emissi ons/ ; “EPA 2021 Proposed Methane Rule,” 63147 
(innovative methane detection technologies discussed at a workshop EPA held in August 2021).
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way to capture the gas at the wellhead— putting it into a pipeline— isn’t available, 
so the company would have to defer production until a gathering line is installed, 
probably not their first choice. The challenge is that often the cheapest approach 
from the oil or gas company’s perspective is dumping the “waste” gas or burning 
it off. They save money by making it the public’s problem.

This regulatory challenge has been almost entirely in the hands of the states.28 
That has played out exactly as it has for many other environmental problems. 
Some states stepped up to the plate and made serious attempts to address it. 
Colorado, for example, adopted the first methane rules in the nation; California 
also has applicable regulations, and New Mexico has recently proposed rigorous 
new standards.29 Some other states have been lax. Texas is infamous for having 
among the weakest rules in the nation despite being by far the largest producer.30

This is our current situation: over a million widely dispersed sources; emissions 
that are hard to observe or measure; industries that know government’s chances 
of figuring out they are in violation are low; and many states that are unwilling 
to hold operators accountable. You know what happens. If we set out to create a 
situation in which violations would be rampant, it would look a lot like this. Even 
under the current less stringent standards, violations are common.31 Methane 
emissions and flaring are on the rise.32 Even industry recognizes that this is an 
untenable situation. So long as this irresponsible behavior continues, the largest 
companies understand that their social license to operate is in jeopardy.33

 28 For a short history of EPA’s regulatory actions for methane emissions from oil and gas wells, 
and Congress’s recent action to restore EPA’s authority, see “EPA 2021 Proposed Methane Rule,” 
63134– 137.
 29 Matt Garrington, “Colorado Adopts Stronger Rules to Protect Health and Climate from Oil and 
Gas Pollution,” Environmental Defense Fund, December 19, 2019, https:// www.edf.org/ media/ color 
ado- ado pts- stron ger- rules- prot ect- hea lth- and- clim ate- oil- and- gas- pollut ion; “EPA 2021 Proposed 
Methane Rule,” 63137 (brief description of some state actions on emissions from oil and gas).
 30 Hiller, “Crossing State Lines”; Lee, “The Key for EPA Rules” (the two biggest oil- producing 
states, Texas and North Dakota, have notoriously lax rules about oil field emissions). See “US 
Overview, State Total Energy Rankings,” US Energy Information Administration (2018), https:// 
www.eia.gov/ state/ ?sid= US (Texas is largest producer).
 31 See EPA, “New Owner Clean Air Act Audit Program for Upstream Oil and Natural Gas 
Exploration and Production Facilities, Questions and Answers,” March 29, 2018, at 1, https:// www.
epa.gov/ sites/ pro duct ion/ files/ 2018- 06/ docume nts/ qaoilandnat ural gasn ewow nera udit prog ram.pdf 
(EPA has seen “significant excess emissions and Clean Air Act noncompliance” at upstream oil and 
natural gas exploration and production facilities). See also two compliance and enforcement alerts is-
sued by EPA about widespread violations in the oil and gas sector: “EPA Observes Air Emissions from 
Controlled Storage Vessels at Onshore Oil and Natural Gas Production Facilities,” EPA Compliance 
Alert, September 2015, https:// www.epa.gov/ sites/ pro duct ion/ files/ 2015- 09/ docume nts/ oilgas comp 
lian ceal ert.pdf; “EPA Observes Air Emissions from Natural Gas Gathering Operations in Violation 
of the Clean Air Act,” EPA Enforcement Alert, September 2019, https:// www.epa.gov/ sites/ pro duct 
ion/ files/ 2019- 09/ docume nts/ naturalgasgathe ring oper atio ninv iola tion caa- enfor ceme ntal ert0 
919.pdf.
 32 See sources cited in note 14 supra.
 33 Some oil companies have acknowledged that the extensive flaring in the Permian Basin has 
given the oil industry a “black eye.” “Parsley Energy CEO Calls Out Industry for Shale Gas Flaring,” 
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All of these challenges, and some states’ well- established aversion to serious 
action to address them, have led to the obvious conclusion that federal rules 
are necessary. Those rules must mandate significant cuts in methane and other 
health- threatening pollution. We can save the more nuanced incentive programs 
for issues that don’t have an obvious answer; for methane from oil and gas pro-
duction, we know what has to happen and we know who has to do it. There are 
probably many creative new approaches that could make the capture of gases at 
the wellhead and along the transportation chain cheaper and easier. Those aren’t 
being explored now because there is little economic incentive to do so with reg-
ulation being so lax. Tough new regulations will provide that incentive. That’s 
what the Biden EPA has commenced doing.34

Given the compliance- challenged situation of oil and gas, how should federal 
rules be designed to be as effective as possible at curbing emissions? There are 
three overarching issues to consider in making these choices.

First, if ever there were a context for remembering the central ideas of Next 
Gen, this is it. The widespread and faulty assumptions that most companies 
comply, and that enforcement can take care of the rest, are obviously incorrect 
here. The belief that most companies comply is wrong even in the programs that 
have tough regulations, a limited number of sources, good monitoring, and vig-
ilant regulatory agencies.35 If it is incorrect under these favorable conditions, 
you know it’s wrong when noncompliance is close to impossible to discover and 
the sources number over a million. Widespread violations are going to be the 
norm unless we take deliberate action to prevent that. It is equally obvious that 
a handful of government regulators can’t force compliance on literally millions 
of sources and miles of pipelines, many of which are far from roads or human 
observation. That’s especially true when violations are intermittent, unpredict-
able, and currently impossible to monitor continuously. Pretending otherwise is 
laughably unrealistic.

Second, noncompliance is going to get much worse. Today’s regulatory en-
vironment for oil and gas is relaxed. The incentives to cut corners are compar-
atively modest because the expectations are already so low. Which isn’t to say 
that companies aren’t currently avoiding regulatory obligations.36 When we 

Reuters, February 5, 2020, https:// www.reut ers.com/ arti cle/ us- pars ley- egy- flar ing/ pars ley- ene rgy- 
ceo- calls- out- indus try- for- shale- gas- flar ing- idUSKB N1ZZ 2ZK.

 34 “EPA 2021 Proposed Methane Rule.” In addition to proposing tough new standards for both 
new and existing oil and gas wells, EPA announced in its proposal that it intends to suggest additional 
action in a supplemental proposal and finalize these rules by the end of 2022. “EPA 2021 Proposed 
Methane Rule,” 63115.
 35 See the discussion of widespread noncompliance in many different programs in  chapter 2.
 36 See, e.g., EPA, “EPA Settlement with Gulfport Energy to Reduce Emissions from Oil and 
Natural Gas Operations by 313 Tons Per Year,” Press Release, January 22, 2020, https:// www.epa.
gov/ newsr elea ses/ epa- set tlem ent- gulfp ort- ene rgy- red uce- emissi ons- oil- and- natu ral- gas- ope rati 
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ramp up expectations through more stringent regulation, and real money is on 
the table, the pressure to find another way out will increase dramatically. That’s 
how it almost always works. It’s a reminder that the regulatory structure has to be 
designed to be resilient to far more compliance pressure than it faces today.

Third, more reliable and continuous monitoring is the lynchpin. Even with 
today’s intermittent- at- best monitoring, we can cut emissions across the board 
much more than we are doing now.37 But we cannot achieve all the necessary 
pollution reductions without a much better way to quickly spot violations, espe-
cially the super- emitters. There are many promising monitoring strategies cur-
rently being explored, from on- site 24/ 7 methane monitors, to mobile monitors 
that can scan larger areas more rapidly, to systems that merge satellite monitoring 
with big data analytics to find the largest sources.38 These are already demon-
strating their value today, but they are likely years away from at- scale deploy-
ment. And no single one of these is an all- purpose solution; it is far more likely 
that it will take a combination of all of these, plus on- the- ground close- up moni-
toring, to provide a consistent enough answer. Government should be exploring 
all these options and others, as quickly as possible, because a longer- term solu-
tion depends on it. Once industry appreciates government’s resolve, they might 
be motivated to help.

Next Gen Strategies for Federal Oil and Gas Regulations

In the meantime, we need to finalize federal regulations that will be effective at 
dramatically cutting emissions, using today’s technologies. The following list has 
some Next Gen ideas that might make those rules more likely to succeed.

ons- 313- 0 (Ohio); EPA, “The U.S. Government and Pennsylvania Settle with MarkWest for Air 
Emission Violations at Natural Gas Facilities,” Press Release, April 24, 2018, https:// www.epa.gov/ 
enfo rcem ent/ refere nce- news- rele ase- us- gov ernm ent- and- penns ylva nia- set tle- markw est- air- emiss 
ion; EPA, “Slawson Exploration Company, Inc., to Make System Upgrades and Undertake Projects 
to Reduce Air Pollution in North Dakota,” Press Release, December 12, 2016, https:// www.epa.gov/ 
enfo rcem ent/ refere nce- news- rele ase- slaw son- expl orat ion- comp any- inc- make- sys tem- upgra des- 
and; EPA, “Noble Energy Inc. Agrees to Make System Upgrades and Fund Projects to Reduce Air 
Pollution in Colorado,” Press Release, April 22, 2015, https:// arch ive.epa.gov/ epa/ newsr elea ses/ 
noble- ene rgy- inc- agr ees- make- sys tem- upgra des- and- fund- proje cts- red uce- air- pollut ion- 0.html. 
See also note 31 supra.

 37 See “NM Methane Advisory Panel Report,” 34– 67 (describing evidence from multiple states 
that use of existing monitoring technologies significantly and cost- effectively reduces methane emis-
sions). See also “EPA 2021 Proposed Methane Rule,” 63188 (EPA estimates that emissions could be 
cut by 80% through quarterly monitoring surveys and required repair obligations, although EPA 
notes that this does not include larger super- emitter emission events).
 38 See sources cited in note 27 supra.
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Aim for clarity and simplicity

When a regulation is clear and opportunities to obfuscate or avoid complying 
are few, compliance will be better. The fewer exceptions and special conditions 
it contains, the less likely a regulation is to give companies a chance to confuse 
the matter and thereby evade or delay compliance. Obligations that depend on 
individual discretionary judgment on a site- specific basis create loopholes that 
undercut compliance. Numeric, straightforward, measurable obligations are 
likely to produce better environmental results than more nuanced and theoret-
ically stringent requirements that are not actually implemented. Simplicity is 
an underappreciated powerhouse in the regulatory toolbox. Regulators should 
ask themselves this question: “Are there a lot of ways to avoid complying?” If 
there are, there will be a lot of violations. Compliance simplicity can be com-
pletely consistent with technical complexity; it just requires regulatory design 
that translates complicated issues into an easy- to- understand and hard- to- avoid 
compliance answer.39

Minimize exemptions

In any regulatory context, smaller businesses will object to the costs of reg-
ulation, claiming that they are less affordable for more cash- strapped com-
panies. That manifests for a methane rule in pressure to exempt so- called 
“low- production” wells. Next Gen teaches us that whenever regulators draw a 
line and say on this side you are regulated and on that side you aren’t, it creates 
powerful incentives for more companies to find a way to be— or claim to be— on 
the un- / less- regulated side of the line.40 Exempting lower- producing wells is also 
tough to justify from a pollution control perspective; low- production wells can 
leak just as much as higher producing ones.41 It creates a compliance black hole 

 39 Simple does not mean simplistic. The Acid Rain Program is an excellent example of a com-
plex program that had a simple overall compliance design. See discussion of the Acid Rain Program 
in  chapters 1 and 6. The 2021 proposed methane rule adopts a simplicity frame in proposing for 
some types of equipment, e.g., pneumatic controllers, that the standard is zero emissions. “EPA 2021 
Proposed Methane Rule,” 63202.
 40 Small quantity generators of hazardous waste, for example, face fewer regulatory requirements 
than do larger generators. EPA’s experience is that many companies therefore claim to be small 
quantity generators when in reality they are not. See discussion of small quantity hazardous waste 
generators in  chapter 2. This kind of regulatory line drawing will likely inspire widespread violations 
that are almost impossible to find, especially when it is based on factors for which regulators lack 
easily verifiable information.
 41 “EPA 2021 Proposed Methane Rule,” 63187; Jean Chemnick, “Trump’s Climate Dismantling 
Complete with Methane Rollback,” E&E News, August 14, 2020, https:// www.een ews.net/ stor 
ies/ 106 3711 683 (quoting Peter Zalzal from the Environmental Defense Fund that most wells in 
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by motivating companies to improperly claim the exemption, while at the same 
time eliminating the monitoring and reporting that would allow regulators to 
know what is going on. Multiply that by over a million wells and you see why this 
kind of exemption creates both pollution and compliance trouble. EPA’s 2021 
proposed methane rule takes a significant step toward a better compliance out-
come by varying monitoring obligations based on equipment at the site— which 
is a physical fact that is much easier to verify than production records— and by 
requiring more monitoring at sites that have equipment most likely to leak.42

Require frequent monitoring

The best widely available monitoring today is on- site use of photoionization 
equipment, or comparable technology, which allows the operator to “see” 
emissions of VOCs and methane that are invisible to the naked eye. Aiming 
those monitoring devices at individual pieces of equipment allows the oper-
ator to identify not only that there is a release at the site but where it is coming 
from, along with a rough idea of the rate of release. This kind of monitoring is 
presently the only way to achieve the level of granularity necessary to remedy 
the problem. You can’t fix a leak if you don’t know its source. If you only do 
such inspections every six or twelve months, you might miss a significant emis-
sions event that occurred between visits. The more frequent these visits are, the 
more likely it is that serious problems will be found, and the less time that they 
can continue until repaired. It isn’t economically feasible to have people pre-
sent on- site every day— that’s the kind of regular screening that satellite data 
or other innovative technologies might eventually make feasible— but once a 
quarter is currently best practice for wellhead monitoring in state rules, and 
it’s what EPA has proposed for all but the lowest emitting sites.43 As moni-
toring improves it may be possible to require instead much more frequent 
screening level monitoring, with an obligation to fix the emissions problems 
that screening identifies.

the United States are low producing, and they have emission rates that are as high, or higher, than 
high- producing wells); Carlos Anchondo, “Study: Low- Producing Oil Wells Cause 50% of Methane 
Emissions,” E&E News, April 21, 2022, https:// www.een ews.net/ artic les/ study- low- produc ing- oil- 
wells- cause- 50- of- meth ane- emissi ons/ 

 42 “EPA 2021 Proposed Methane Rule,” 63187– 188. The most disastrous types of regulatory line 
drawing depend on information that is in the exclusive control of the regulated or can only be con-
firmed through individualized investigation.
 43 “NM Methane Advisory Panel Report,” 66. “EPA 2021 Proposed Methane Rule,” 63190.
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Embrace innovation

A giant share of methane emissions from oil and gas production are from a very 
small number of super- emitters. The quarterly inspection strategy of prior and 
recently proposed methane rules won’t identify most of those, particularly the 
intermittent leaks, and certainly not on a schedule that aligns with the dangerous 
impacts such large emission events pose. That’s why monitoring innovation is es-
sential for solving the methane problem. Technological progress in recent years 
holds promise for frequent, even continuous, monitoring at the site level. So in 
addition to requiring today’s state- of the- art monitoring, new rules should en-
courage innovative monitoring alternatives. Rules need to create a pathway for 
innovators to bring rigorously tested new approaches to market.44 EPA’s 2021 
proposed methane rule explicitly supports the deployment of alternatives to 
quarterly monitoring that are the key to both lower emissions and lower costs.45

Crowdsource compliance monitoring

Spotting super- emitter events is extremely challenging because they are intermit-
tent, often unpredictable, and can’t be seen without specialized equipment. It’s 
looking for a needle in a haystack when the needle is invisible. Nevertheless, finding 
and rapidly stopping these large emission events is essential for combatting the out-
size impact of methane on climate. Crowdsourcing the search for super- emitters is 
one possible solution. Advances in methane monitoring from aircraft and satellites 
are occurring at a breakneck pace. These techniques have already been deployed by 
researchers who have informed our quickly expanding knowledge about methane 
leaks. Many more monitoring tools are on the way. Regulation can turn that accel-
erating monitoring know- how into actionable obligations. Once an expert from 
government or the private sector has identified a large emissions source, a rule can 
require the source to promptly fix the problem. It makes sense to have this separate 
strategy for super- emitters because they are not a good fit for the quarterly moni-
toring strategy designed for more routine problems. Super- emitters are decidedly 
not routine; they are usually the result of malfunctions and abnormal conditions 
that should not be occurring at a well- operated site.46 EPA has announced that it is 
considering a plan of this type for its methane regulations.47

 44 That’s what Colorado’s alternative approved instrument monitoring methods (AIMM) strategy 
does. See Lyon, Nowlan, and Paranhos, “Pathways for Alternative Compliance,” 9.
 45 “EPA 2021 Proposed Methane Rule,” 63175– 177 (section titled “Alternative Screening Using 
Advanced Measurement Technologies”).
 46 “EPA 2021 Proposed Methane Rule,” 63177.
 47 “EPA 2021 Proposed Methane Rule,” 63115, 63177.
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Shift the burden of proof

Part of what makes enforcement particularly fraught in this sector is the reality 
that the number of potential violators dwarfs regulators’ capacity to investigate. 
The crowd sourcing idea that could be a game changer for super- emitters might 
also work at a smaller scale, sidestepping the impossible- to- execute necessity of 
having a government inspector on- site with the necessary equipment at the exact 
moment that unlawful emission events occur. Because emissions from a well- 
controlled site that is complying with the EPA regulations that will be finalized 
in 2022 should not be significant, detection of significant emissions can create a 
presumption of a violation that it is up to the company to refute.48 It is logical that 
the firm operating the site should have to figure out the reason for the emissions 
and what they are doing wrong: they’re the ones that have access to the site and 
to the necessary information. The simple regulatory tool of shifting the burden 
creates a virtuous feedback loop; outside experts who know how to look for pol-
lution will be motivated to do it when it is more likely to lead to corrective action, 
and regulated firms will figure out that they are not so invisible as they may have 
thought, so will put more effort into complying.

Automate everything that can be

One way to avoid serious problems is to be less dependent on human interven-
tion to spot and fix them. So make some operations automatic. Automated pilot 
lights, which reduce the times when there is no flame at the flare for combustion 
of the gas, and automated thief hatches, so they aren’t accidentally left open, are 
two examples.49

Require electronic reporting

We are in the twenty- first century. All reporting should be electronic. It is faster, 
more reliable, and less prone to errors. A federal rule should create a consistent 
reporting format, with data shared between EPA and states. We have seen the 
uneven and unreliable data that are generated when essential information comes 

 48 New Mexico is proposing to adopt a rule with this presumption shifting approach. See New 
Mexico Environment Department, “Oil and Gas Sector— Ozone Precursor Pollutants,” Proposed 
Rule, May 6, 2021, § 20.2.50.127, https:// www- arch ive.env.nm.gov/ air- qual ity/ wp- cont ent/ uplo ads/ 
sites/ 2/ 2021/ 03/ Propo sed- Part- 20.2.50- May- 6- 2021- Vers ion.pdf.
 49 See NM proposed oil and gas ozone precursor rule, § 20.2.50.115(C) (flares), and   
§ 20.2.50.123(B) (thief hatches).
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in only through the states; the way to go is direct electronic reporting by the reg-
ulated companies to a common data system.50 Electronic reporting makes the 
information more accessible for the companies, increasing the chances that 
they use it to improve their operations. And it allows for automated compliance 
checks to avoid incomplete or obviously impossible answers. More importantly, 
it makes the information available to regulators, and potentially also the public, 
in as close to real time as possible, helping them to spot problems and making 
companies wonder if their violations are more likely to be noticed. The more 
likely they think that is, the better for compliance.

Impose data- substitution requirements

Conducting on- site inspections is a hassle for companies and also costs money. 
Cost- cutting zeal, or just personnel problems, could result in companies not 
doing the required inspections. Usually, the regulatory consequences for failing 
to inspect or report are less severe than the consequences of admitting a viola-
tion of emissions obligations. That kind of regulatory setup can create perverse 
incentives, motivating companies to skip inspections when the results are ex-
pected to be unfavorable.51 One way to bypass this tangle is to create a pow-
erful motivation to do inspections. A rule can require the company to assume 
that missed inspections would have produced negative results and impose the 
consequences that go along with that. EPA’s air office has employed these kinds of 
data substitution requirements to good effect in other air emissions programs.52 
Automatic data- substitution requirements can inspire greater adherence to in-
spection and reporting obligations.

 50 EPA’s 2021 proposed rule requires electronic reporting. “EPA 2021 Proposed Methane Rule,” 
63185. See also EPA, “National Pollutant Discharge Elimination System (NPDES) Electronic 
Reporting Rule,” Federal Register, Vol. 80 (October 22, 2015): 64063, https:// www.fede ralr egis ter.gov/ 
docume nts/ 2015/ 10/ 22/ 2015- 24954/ natio nal- pollut ant- discha rge- elim inat ion- sys tem- npdes- ele 
ctro nic- report ing- rule (example of requiring electronic reporting to a system shared by EPA and 
states, in this instance for Clean Water Act dischargers). For discussion of data quality problems with 
state reporting in two programs, see  chapter 2, section titled “For Some Important Programs, EPA’s 
Understanding of Noncompliance Is Wrong” (drinking water and stationary source air pollution).
 51 That appears to be happening in air and water pollution programs today. Yingfei Mu, Edward A. 
Rubin, and Eric Zou, “What’s Missing in Environmental (Self- )Monitoring: Evidence from Strategic 
Shutdowns of Pollution Monitors,” National Bureau of Economic Research, Working Paper 28735 
(April 2021), https:// doi.org/ 10.3386/ w28 735 (statistical evidence that local governments skip pol-
lution monitoring when air quality is expected to be poor); Daniel Nicholas Stuart, “Strategic Non- 
Reporting Under the Clean Water Act,” chapter in “Essays in Energy and Environmental Economics,” 
PhD diss., Harvard University 2021, https:// nrs.harv ard.edu/ URN- 3:HUL.INSTRE POS:37368 502 
(nonreporting increases when water pollution discharge levels are expected to exceed permit limits).
 52 See EPA, “Plain English Guide to the Part 75 Rule,” section 9.0 Missing Data Substitution 
Procedures at 78– 84 (June, 2009), https:// www.epa.gov/ sites/ pro duct ion/ files/ 2015- 05/ docume nts/ 
plain_ englis h_ gu ide_ to_ t he_ p art_ 75_ r ule.pdf.



innovative strategies for methane 233

Tap the power of public accountability

Electronic reporting makes it easier to increase transparency. Posting emis-
sions and compliance data online creates multiple pressure points for better 
performance. Companies, especially publicly traded companies, are loathe to 
look bad in the eyes of the public, so transparency about violations motivates 
them to do better. Competitors might be inspired to either learn from high- 
performing companies or spot the ones whose public reports are not credible 
and let regulators know. Companies claiming to be green, a quality that investors 
increasingly value, will be encouraged to have results that match their assertions. 
Enterprising citizens might be motivated to dig into the data and compare it to 
other sources of information to test its validity or to see how production sites in 
one state compare to sites elsewhere. Neighbors certainly are keenly interested in 
keeping a close eye on sources that affect them. Creating the opportunity for all 
these interested parties to shine a light can help.

Set the stage for robust data analytics

With data in common formats received electronically, government can perform 
data analytics to see what comparisons across reports reveal and spot anomalies 
that require more investigation. Incoming electronic reports can also be com-
pared to external sources of information, including other government reports, 
like royalty payments or SEC filings, for example, to identify problematic in-
formation that suggests the need for follow up. It may eventually be possible to 
use the data to develop predictive analytics to flag in advance the locations most 
likely to cause serious problems. The rules themselves shouldn’t mandate spe-
cific government analytics, but likely analytic approaches need to be investigated 
before regulations are finalized, so the rules require the right information in the 
right format to make such analytics possible.53

Require an engineer to certify the design

Underdesign of emissions control equipment has been a ubiquitous problem 
in the oil and gas industry, leading to significant emissions.54 If the tank isn’t 

 53 As one example, the rules could require data that make it easy for government to match satellite 
images with permitting data bases, to help spot unpermitted facilities that are evading the rules.
 54 See EPA Compliance Alert, “EPA Observes Air Emissions from Controlled Storage Vessels at 
Onshore Oil and Natural Gas Production Facilities.”
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big enough or the pipe is too small for the expected pressures, that gas has to 
go somewhere so it is released to the air. Requiring engineer- certified plans 
reduces the chances that the company is unaware they have a flawed design.55 
Independent engineering reviews are best— because research confirms intui-
tion that independent experts provide more accurate reports than auditors or 
employees who have an incentive to agree with the regulated company.56

Design reports to highlight violations

Sending in reams of spreadsheets to regulators from which one could, with in-
vestigation and calculations, deduce that there was a violation doesn’t have much 
deterrent kick. This is Regulation 101. A form that requires companies to state, 
for the most important data, “is this a violation, yes or no? Check here [cannot 
be left blank]” carries more clout than a report of numbers only. And it’s more 
likely to get the attention of company management. There’s some incentive to an-
swer honestly because a false answer is another violation. Reporting obligations 
should make it hard to obfuscate and easy to spot serious problems.

Create automatic consequences

One of the reasons that enforcement lacks credibility as a principal compliance 
driver for oil and gas rules is the glaring mismatch between the huge number of 
regulated facilities, companies, and activities and the tiny number of enforcers. 
Using traditional approaches, companies know that government has to catch 
them, prove a case likely to involve highly technical evidence that is held al-
most entirely by the company itself, and prevail in a lengthy enforcement pro-
cess in which companies can throw up procedural roadblocks. The enterprise 

 55 EPA’s 2021 proposed rule includes an engineer certification for some design decisions. See, e.g., 
“EPA 2021 Proposed Methane Rule,” 63162 (engineer certification required for determination that it 
is technically infeasible to route emissions from a pneumatic pump to a control device or process and 
for design to ensure no detectable methane emissions from closed vent systems).
 56 See Esther Duflo, Michael Greenstone, and Nicholas Ryan, “Truth- Telling by Third- Party 
Auditors and the Response of Polluting Firms: Experimental Evidence from India,” The Quarterly 
Journal of Economics, Vol. 128, No. 4 (2013): 1499– 1545 (auditors selected and paid by the regulated 
firm are far more likely to report the plant in compliance); Jodi L. Short and Michael W. Toffel, “The 
Integrity of Private Third- Party Compliance Monitoring,” Administrative & Regulatory Law News, 
Vol. 42, No. 1 (Fall 2016), 22– 25 (describing factors that lead to third- party auditor bias in reporting), 
https:// www.hbs.edu/ facu lty/ Publ icat ion%20Fi les/ Sho rtTo ffel _ 201 6_ AR LN_ 1 3fe8 ba5- cb72- 482b- 
b341- 5c763 2f7c 164.pdf. See also Noah Kaufman and Karen L. Palmer, “Energy Efficiency Program 
Evaluations: Opportunities for Learning and Inputs to Incentive Mechanisms,” Energy Efficiency, 
Vol. 5 (June 2011): 259 (auditor bias in energy efficiency audits).
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is doomed before it begins. A rule that short- circuits this process by imposing 
automatic consequences stands a better chance. Fixing high, and automatic, pen-
alties for serious self- reported violations is one idea, but there are others that 
could be considered, such as limits on transferring ownership after self- reported 
violations. As long as the consequences are undesirable from the companies’ per-
spective, proportional to the violation, and most importantly, imposed without 
the need for government intervention, they could be expected to provide more 
motivation than the uncertain to unlikely prospect of eventual individualized 
enforcement.

These ideas are not mutually exclusive: they can be combined into a single 
rule. The goal of all these ideas is to increase the alignment between the compa-
nies’ incentives and the public interest in reduced emissions. There will always be 
a certain level of cat and mouse between regulators and the regulated. The idea of 
Next Gen is to cut that way back by building compliance drivers into the rule, so 
that the system is as close to self- implementing as it can be.

The Role of Enforcement in Oil and Gas Compliance

This book argues that rule design is the most important driver of compliance 
outcomes. A tightly designed rule can deliver strong compliance results if it 
makes compliance the path of least resistance. That is especially true where there 
are millions of geographically scattered sources and the worst violations are 
intermittent.

The unavailability of reliable and continuous measurement for oil and gas 
emissions mean that the best and most effective regulatory compliance solutions 
aren’t currently possible. We can make significant improvements— and the pre-
ceding suggestions include ways to do that— but we cannot get all the way there 
through a regulation alone. It’s unavoidable that this is one problem where en-
forcement will have to play a higher profile role. Government resources are ex-
tremely limited, so we can’t have many problems where enforcement must be 
front and center. Oil and gas production is an exception because it is essential to 
the climate imperative, and the options to avoid a central role for enforcement 
aren’t likely to be wholly effective due to the monitoring gap.

What that means for oil and gas regulation is that it has to create a bigger de-
terrent by making enforcement easier. When violations are hard to find, and en-
forcement is long, drawn out, and complicated— as happens now— enforcement 
loses its power to motivate. Cases cannot be brought against every violator, or 
even one in a thousand. Assuming regulators can even identify the violators. 
The threat of enforcement will only motivate better behavior if companies think 
it is likely they will get caught and that the consequences will be swift. That 
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underscores how essential Next Gen provisions are in the rule. The regulation 
must require currently state- of- the- art monitoring to spot the worst problems, 
regular electronic and common format reporting that quickly flags the worst is-
sues, public availability of data to make the most of crowdsourcing the search 
for violators, and automatic consequences that avoid opportunities for delay. 
Strategies that can be included in regulations to increase deterrence punch in-
clude shifting the burden of proof, limiting the number of compliance options 
available to companies so enforcement doesn’t get bogged down in complicated 
compliance or applicability determinations, and imposing mandatory minimum 
penalties so companies know the consequences in advance and time spent nego-
tiating is reduced. Rules could also do a lot to increase accountability by limiting 
the constant churn in ownership and operation of wells that can create ambiguity 
about legal responsibility and send enforcement down the rabbit hole of forensic 
accounting. Enforceability is important for every rule, but never more so than in 
situations like this, where the implementation challenges dwarf regulators’ re-
sources but a credible deterrence presence is nevertheless necessary.

The Problem of Abandoned Wells

Once a well stops producing oil or gas, the emissions problem is not over. The 
owner/ operator may lose interest, but the well can keep belching methane and 
other pollutants into the air (and water) until it is carefully plugged.57 This kind of 
structural mismatch— the action needed to protect the public is a low priority for 
the responsible company, and the government has virtually no leverage to insist— 
underlies some of our most vexing environmental problems. It is what created the 
Superfund program. And it challenges government’s ability to control pollution 
from no longer operating oil and gas wells.

There are millions of abandoned wells in the United States.58 Often there is 
no one for government to pursue to fix abandoned wells; all the players with 
money have walked away or gone bankrupt. The amount of methane released 
from abandoned wells is significant. A researcher in one state estimated that 

 57 Government Accountability Office, “Bureau of Land Management Should Address Risks from 
Insufficient Bonds to Reclaim Wells,” GAO- 19- 615, September 2019, at 1– 2, 6; Mary Kang et al., 
“High Methane- Emitting Abandoned Oil and Gas Wells,” Proceedings of the National Academy of 
Sciences, Vol. 113, No. 48 (November 29, 2016): 13636, https:// www.pnas.org/ cont ent/ pnas/ 113/ 48/ 
13636.full.pdf.
 58 EPA estimates that there are about 3.4 million abandoned oil and gas wells in the United States, 
over 2 million of which are unplugged. EPA, “Report on Inventory of U.S. Greenhouse Gas Emissions 
and Sinks 1990– 2019,” EPA 430- R- 21- 005 (April 2021), at 3- 111, https:// www.epa.gov/ ghgem issi ons/ 
invent ory- us- gre enho use- gas- emissi ons- and- sinks- 1990- 2019. EPA estimates that the number of 
abandoned oil wells in 2019 increased by 28% since 1990, while the number of abandoned gas wells 
increased by 84%. “EPA 2021 Proposed Methane Rule,” 63240.
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abandoned wells were the source of between 5 percent and 8 percent of the state’s 
total annual human- caused methane emissions.59 EPA estimates it at 263,000 
metric tons of methane nationwide in 2019.60 Since methane has 84 times the 
global warming power of carbon dioxide over the next 20 years, that’s a lot of cli-
mate change.61 There is a robust discussion about how to fund the plugging of all 
these abandoned wells through taxing systems and government programs; that 
isn’t addressed here.62 The compliance issue is how to avoid creating new ones.

State and federal regulations require oil and gas companies to properly close 
their wells and to set aside the funds necessary to accomplish that. The chal-
lenge is that the obligation to plug the well may not arise until decades after the 
well is originally permitted.63 By that time, the well may be years past its pro-
ductive period, and parties viable enough to perform the shutdown may have 
disappeared.64 So yes, there is a regulatory obligation to conduct proper plugging 
and other remediation, but long experience with the oil and gas industry shows 
that many companies don’t do that. That’s how we end up with what are called 
orphan or abandoned wells.

Assuring widespread compliance is challenging in any circumstance, as 
the data proving extensive violations for all kinds of environmental programs 
shows,65 but particularly so when the problem government is seeking to pre-
vent does not go away when the company closes down. Government’s leverage 
in many environmental protection programs comes from the company’s desire 
to continue to operate. If the environmental problem continues after the com-
pany shuts down, government’s leverage is gone. The company saves money by 
walking away, and the public is left holding the bag. Under those circumstances 
Next Gen predicts that violations will be common.

 59 Kang, “High Methane- Emitting Abandoned Oil and Gas Wells,” 13640.
 60 EPA, “GHG Emissions and Sinks 1990– 2019,” 3- 111. This estimate is acknowledged to be 
highly uncertain. EPA, “GHG Emissions,” 3- 313 to 3- 314. It could be substantially more. See Nichola 
Groom, “Millions of Abandoned Oil Wells Are Leaking Methane, a Climate Menace,” Reuters, June 
16, 2020, https:// www.reut ers.com/ arti cle/ us- usa- drill ing- abando ned- specia lrep ort/ spec ial- rep ort- 
milli ons- of- abando ned- oil- wells- are- leak ing- meth ane- a- clim ate- men ace- idUSKB N23N 1NL.
 61 See “Understanding Global Warming Potentials,” EPA, https:// www.epa.gov/ ghgem issi ons/ 
unders tand ing- glo bal- warm ing- pot enti als (describing current knowledge on the global warming 
potential of methane, including a range of 84– 87 for the 20- year methane multiplier).
 62 The recently enacted infrastructure law provides $4.6 billion in funding to close abandoned 
oil and gas wells. See Mike Lee, “‘Remember Solyndra.’ Will Feds’ Oil Cleanup Plan Work?,” E&E 
News, November 23, 2021, https:// www.een ews.net/ artic les/ remem ber- solyn dra- will- feds- oil- clea 
nup- plan- work/ . It’s a good down payment, but nowhere near enough to close all of the existing un-
plugged abandoned wells. Lee, “Remember Solyndra.”
 63 GAO, “BLM Should Address Risks from Insufficient Bonds,” 6.
 64 GAO, “BLM Should Address Risks from Insufficient Bonds,” 10. See also Hiroko Tabuchi, 
“Fracking Firms Fail, Rewarding Executives and Raising Climate Fears,” New York Times, July 12, 
2020, https:// www.nyti mes.com/ 2020/ 07/ 12/ clim ate/ oil- frack ing- ban krup tcy- meth ane- execut ive- 
pay.html.
 65 See the evidence and examples from many regulatory programs in  chapter 2.
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Regulators know that the point of maximum ability to prevent abandoned 
wells is at the time the well is originally permitted. The company wants some-
thing of value (the permit) so is motivated to address the long- term problem 
if that’s a condition of obtaining a permit. The obvious solution, and one that 
most states and the federal government have adopted, is to require bonds or 
similar assurance before a well can be permitted. Once the well is properly 
plugged, the bond or other assurance is released back to the company. The 
theory is that the company will be motivated to remediate the well and thereby 
recoup its financial instrument, but if it abandons the well, regulators can still 
protect the public by using the financial assurance to pay for the well to be 
properly closed.

It is a great idea, but it isn’t working. The reason is that the value of most re-
quired bonds is nowhere near sufficient to cover the cost of plugging the well. For 
oil and gas leases on federal lands, 84 percent of the bonds, covering over 99 per-
cent of the wells, would not cover closure costs even at the low end of the possible 
range; less than 1 percent of bonds would be sufficient if closure costs turned out 
to be higher.66 States are facing large shortfalls to address the wells already aban-
doned, with many more wells at serious risk of becoming orphaned.67 Even this 
dire scenario might be understating the risk.68

This system sets up the wrong incentives. The company isn’t motivated 
to close the well properly to get its bond back, because the cost of the bond is 

 66 GAO, “BLM Should Address Risks from Insufficient Bonds,” 15. GAO found that over 99% of wells 
on federal lands were covered by bonds worth less than $20,000 per well. GAO, 15. GAO notes that the 
regulatory minimum bond— which is still what BLM uses today— has not been adjusted for inflation 
since the 1960s. GAO, 16. See also “Report on the Federal Oil and Gas Leasing Program,” Department 
of Interior, November 2021, at 9, https:// www.doi.gov/ pressr elea ses/ inter ior- dep artm ent-  
 rep ort- finds- sign ific ant- short comi ngs- oil- and- gas- leas ing- progr ams.
 67 See, e.g., Cathy Bussewitz and Martha Irvine, “Forgotten Oil and Gas Wells Linger, Leaking 
Toxic Chemicals,” ABC News, July 31, 2021, https:// abcn ews.go.com/ US/ wireSt ory/ forgot ten- 
oil- gas- wells- lin ger- leak ing- toxic- chemic als- 79188 255#; “Reclaiming Orphaned Oil and Gas 
Wells: Creating Jobs and Protecting the Environment by Cleaning Up and Plugging Wells,” Virtual 
Forum Before the Subcommittee on Energy and Mineral Resources, US House Committee on 
Natural Resources, 116th Cong (2020) (statement of Adrienne Sandoval, Oil Conservation Division 
Director, New Mexico Energy, Minerals & Natural Resources Department), 3; Ellie Potter, “State 
Officials Call for Federal Funds to Plug Orphaned Wells Amid Pandemic,” S&P Global Market 
Intelligence, June 1, 2020, https:// www.spglo bal.com/ mar keti ntel lige nce/ en/ news- insig hts/ lat est- 
news- headli nes/ state- offici als- call- for- fede ral- funds- to- plug- orpha ned- wells- amid- pande mic- 
58874 155.
 68 The average plugging cost per well is over $70,000 in some well- intensive states like North 
Dakota and Pennsylvania. “Idle and Orphan Oil and Gas Wells: State and Provincial Regulatory 
Strategies,” Interstate Oil & Gas Compact Commission (2019), 25, https:// iogcc.ok.gov/ sites/ g/ 
files/ gmc 836/ f/ 2020_ 03_ 04_ updated_ idle_ and_ orphan _ oil _ and _ gas _ wel ls_ r epor t_ 0.pdf. Carbon 
Tracker thinks that the cost for plugging more recent vintage wells is substantially more; they esti-
mate that the cost of plugging a typical 10,000- foot shale well is about $300,000. Robert Schuwerk 
and Greg Rogers, “It’s Closing Time: The Huge Bill to Abandon Oilfields Comes Early,” Carbon 
Tracker, June 18, 2020, https:// carbon trac ker.org/ repo rts/ its- clos ing- time/ . And even supposedly 
plugged wells can continue to leak methane. Kang, “High Methane- Emitting Abandoned Oil and 
Gas Wells,” 13639.
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substantially below the actual cost of plugging the well. The company’s best fi-
nancial move is giving up the bond and walking away, because that is far cheaper 
than paying to close the well properly.69 Some companies with a large number of 
wells know that government might find a way to come after them if they fail to 
plug, and they may continue to want new permits to drill from those regulators, 
so conclude that it makes financial sense to do the right thing. But for many com-
panies, it doesn’t.

This problem is likely to get a lot worse. Newer wells are much deeper and 
use horizontal drilling, making them more complicated and expensive to close.70 
Many experts are predicting that we will see a surge in abandoned wells as a re-
sult of the current difficult financial circumstances in the oil and gas industry, 
which will only get worse as the country shifts toward renewable energy.71

This is not rocket science. Oil and gas is a boom- and- bust business.72 It has 
ever been thus. We see the evidence of that in front of us at the present minute. 
Blithely counting on compliance, despite the extensive evidence to the contrary, 
has gotten us to the plight we are in today. Enough already. It is time to require 
financial assurance that covers the actual costs of properly shutting down the 
well.73 In God we trust, all others pay cash.

 69 GAO, “BLM Should Address Risks from Insufficient Bonds,” 14– 15. In many states it is too 
easy for operators to insulate themselves from liability by selling aging wells before they are offi-
cially abandoned. See IOGCC, “Idle and Orphan Oil and Gas Wells,” 21; Leanna First- Arai, “Will 
Taxpayers Bear the Cost of Cleaning Up America’s Abandoned Oil Wells?,” Guardian, September 
21, 2021, https:// www.theg uard ian.com/ envi ronm ent/ 2021/ sep/ 21/ inf rast ruct ure- bill- taxpay ers- 
oil- clea nup- costs. There is often no fail- safe; usually it is up to overworked and underresourced gov-
ernment staff to find the companies likely to bail and try to take action to increase bonds before it is 
too late. That’s a structure that experience shows doesn’t work. See GAO, “BLM Should Address Risks 
from Insufficient Bonds,” 3.
 70 GAO, “BLM Should Address Risks from Insufficient Bonds,” 17.
 71 Tabuchi, “Fracking Firms Fail”; Matt Egan, “A Wave of Oil Bankruptcies Is on the Way,” CNN 
Business, April 2, 2020, https:// www.cnn.com/ 2020/ 04/ 02/ busin ess/ oil- crash- bankr uptc ies- whit ing/ 
index.html; GAO, “BLM Should Address Risks from Insufficient Bonds,” 17– 18; Carbon Tracker, “It’s 
Closing Time” (explaining the incentives that drive companies to delay the day of reckoning and to 
sell older wells to weaker companies); Heather Richards, “‘Game Changer’? Deal on Orphaned Wells 
Sparks Debate,” E&E News, August 9, 2021, https:// www.een ews.net/ artic les/ game- chan ger- deal- 
on- orpha ned- wells- spa rks- deb ate/ .
 72 GAO, “BLM Should Address Risks from Insufficient Bonds,” 1.
 73 There are encouraging signs that government may start to address the insufficient bonding 
problem. See “EPA 2021 Proposed Methane Rule,” 63240– 242 (EPA considering regulatory standards 
that require demonstration of financial capability to close the well); DOI, “Report on the Federal 
Oil and Gas Leasing Program” (BLM should increase minimum bond amounts for well closure); 
Infrastructure Investment and Jobs Act of 2021, Public Law 117- 58, November 15, 2021, § 40601 
(includes financial incentives for states to improve orphan well programs, including through finan-
cial assurance reform).
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Conclusion to the Climate Chapters

This and the prior two chapters focus on three top priority climate regulatory 
topics for EPA— electric generation, transportation, and oil and gas production— 
and examine the most prominent compliance issues each presents. All of these 
regulatory areas have many more challenging implementation design problems 
than are discussed here. The purpose of this analysis isn’t to provide an exhaus-
tive list of either the compliance difficulties or the solutions for these sectors. It’s 
to show how complicated and important those issues are. And to explain why 
implementation and compliance cannot be an afterthought, appended to the 
rule after the design is completed.

Implementation is the foundation. If a beautiful- on- paper rule doesn’t cut it in 
the real world, we have failed. Next Gen design must be front of mind when the 
rule is being crafted and seen as a central obligation throughout. When Next Gen 
analysis shows regulators that the approach they had in mind when they started 
out has little to no chance of success once it meets the rough and tumble of gritty 
reality, rule writers have to be willing to reconsider. And they have to fight just 
as hard for the necessary- for- effective- implementation provisions as they do for 
the standards the rule sets. There will be strong external resistance from com-
panies that recognize that Next Gen approaches mean they might actually have 
to comply. There are also many internal government barriers to building com-
pliance into regulations. Sticking by the implementation- necessary provisions 
and rejecting popular ideas that will not get us there will require tenacity and 
commitment.

We are out of time to address climate change. The rules EPA develops now 
have to work. The famous sage Yoda’s advice should be our touchstone for cli-
mate rule effectiveness: “There is no try. There is only do or not do.”
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Updating Federalism

Most federal environmental laws are set up in a similar way. EPA translates the 
mandate from Congress into standards that apply nationally. States can elect, 
and virtually all do, to implement the federal standards by passing comparable 
state laws and regulations and getting authorized by EPA. State requirements 
cannot be less rigorous than federal law— the federal standard is the “floor” that 
states cannot go below— but states may adopt more stringent standards if they 
wish. The federal government is supposed to ensure that everyone everywhere 
has the benefit of the federal standards, while state governments are charged 
with making that a reality in the context of their specific circumstances. EPA 
retains an obligation to oversee state implementation of federal law, including 
enforcement, where EPA and states usually have concurrent authority to address 
violations.

No federal standard that applies nationwide will fit perfectly with every indi-
vidual state’s situation or preferences.1 States differ in the expertise and resources 
dedicated to environmental protection. Every state has distinct types and sizes of 
industries, environmental threats, geography, and population. State philosophy 
about compliance and enforcement also varies. Some states see it as mission cen-
tral, some are actively hostile, and there is just about every flavor in between.2 
Attitudes diverge even within the same state; a state with a strong enforcement 
program for air can have a lackluster or worse enforcement system for drinking 
water or hazardous waste. Many states don’t have meaningful capacity to prose-
cute environmental crimes. Viewpoints can also shift dramatically with the po-
litical winds. We have seen that happen at both the state and the federal level in 
recent years.

Federal oversight of state implementation leads to friction between state 
and federal regulators.3 Feds try to ensure the same protection everywhere, 

 1 In addition to the relationship with states, EPA also has responsibilities to address environ-
mental issues in Indian Country, dealing with Tribes as sovereign nations. That is an important and 
complex topic of its own, but this chapter is limited to cooperative federalism and the role of EPA and 
states.
 2 See, e.g., Tim McLaughlin, “Three Exxon Refineries Top the List of U.S. Polluters,” Reuters, May 
28, 2021 (sources noting the “surprising amount of unevenness among states in enforcing pollution 
limits”).
 3 EPA’s Inspector General continues to list oversight of state environmental programs as one of 
EPA’s top management challenges. EPA OIG, “EPA’s FYs 2020– 2021 Top Management Challenges,” 
EPA OIG Report #20- N- 0231 (July 21, 2020) (noting that oversight of delegated environmental 
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while states assert their prerogative to make their own decisions. Those two 
perspectives are often not an easy fit. The natural tension between the state and 
federal viewpoints is often at its height in interactions about enforcement.4

Next Gen argues for channeling that tension in a more productive direction. 
The perspective that drives Next Gen, and the modern technologies that fuel 
Next Gen ideas, can also change our political dynamic. I hasten to add that no 
approach will eliminate conflict. That will always be with us. Congress intended 
that both the federal and the state perspective play a role, knowing it would lead 
to disagreement and disputes. Over time this creative conflict has made the pro-
gram better. If regulators ever get comfortable, they are doing something wrong. 
The trick is to use the tension to drive progress rather than fighting to a standstill.

Although there is a lot that could be said about why the cooperative federalism 
strategy adopted in the 1970s isn’t working for us today, I want to focus here 
just on three main ideas. (1) We cannot have a system where states control in-
formation on sources, pollution, and compliance. That has never worked, and it 
isn’t going to start working now. Modern technologies provide a solution. (2) We 
need to take a lot more advantage of states as laboratories. States have long agi-
tated for more ability to try new approaches and they are right. Breaking up the 
information logjam can open the door to innovation. (3) Next Gen ideas in fed-
eral rules need to be written with states’ central role in mind. Strategies to ensure 
effective execution should be included as an essential part of the federal floor. At 
the same time, Next Gen ideas offer hope of shared solutions across federalism’s 
ideological divide.

The 1970s Federalism Model for Controlling Information Is 
Holding Us Back Now

There may be national standards, but there isn’t national information about how 
we are doing meeting them. In most programs information about source com-
pliance is reported to or generated by states, and states decide how much they 
share with EPA. Yes, the regulations require states to tell EPA about violations, 
but there is a mountain of evidence that many states don’t do that.

programs is central to EPA’s core functions and that OIG continues to uncover problems with EPA’s 
oversight of state environmental programs and has multiple investigations on that topic underway).

 4 Environmental Law Institute (ELI), “The Macbeth Report: Cooperative Federalism in the 
Modern Era,” ELI (2018), 27; GAO, “EPA- State Enforcement Partnership Has Improved, but EPA’s 
Oversight Needs Further Enhancement,” GAO- 07- 883 (July 2007).
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States don’t tell EPA about significant air pollution violators

The EPA Inspector General found that while one industrialized state claimed that 
only a fraction of 1 percent of its major air pollution sources were in serious vio-
lation, the actual percentage was at least 25 percent.5 The EPA Office of Inspector 
General (OIG) then expanded its review to five more states and found the same huge 
gap between what was in the states’ files and what states were telling EPA. States with 
well over 1,000 major air sources were reporting fewer than four sources with sig-
nificant violations. Some industrialized states even claimed zero serious violators. 
That wasn’t even superficially credible. Today the picture isn’t much better: many 
states claim to have serious violator rates below 1 percent, and the national average 
is about 3 percent.6 It is inconceivable that EPA’s most complex program has by far 
the lowest major source serious violation rates.7

States don’t tell EPA about drinking water violators

There have been many investigations into the accuracy of national drinking 
water violation data. They all find that states don’t tell EPA about significant 
numbers of serious violations; somewhere between 20 percent and 40 percent of 
known health- based violations are not disclosed.8 For lead in drinking water, the 
most recent in- depth look revealed that a stunning 92 percent of health- based 
violations are not reported to EPA.9 States are similarly failing to notify EPA 
about monitoring and reporting violations by drinking water systems: 84 per-
cent of those violations are not reported, leaving EPA in the dark about how safe 
the drinking water is.10 Because the national data is based almost entirely on 
the information provided by states, EPA’s public numbers are nowhere close to 
reality.11

 5 See the in- depth discussion of this topic, including citations for the OIG studies, in  chapter 2, 
section titled “For Some Important Programs, EPA’s Understanding of Noncompliance Is Wrong,” 
subsection titled “Stationary Sources of Air Pollution.”
 6 EPA, ECHO (select topic: Analyze Trends: State Air Dashboard, select Classification: major, 
Box 4 (High Priority Violations, select % Facilities (Majors) with HPVs) (data 2015 through 2021).
 7 See  chapter 2, section titled “For Some Important Programs, EPA’s Understanding of 
Noncompliance Is Wrong,” subsection titled “Stationary Sources of Air Pollution.”
 8 See  chapter 2, text accompanying notes 76 to 82.
 9 EPA, “2006 Drinking Water, Data Reliability Analysis and Action Plan for State Reported Public 
Water System Data in the EPA Safe Drinking Water Information System/ Federal Version (SDWIS/ 
FED),” EPA 816- R- 07- 010 (2008), i, 19.
 10 GAO, “Unreliable State Data Limit EPA’s Ability to Target Enforcement Priorities and 
Communicate Water Systems’ Performance,” GAO- 11- 381 (2011), 16– 17.
 11 For a more complete description of the gap in state drinking water reporting, see  chapter 1, 
section titled “Programs with Pervasive Violations: Four Examples,” subsections titled “Drinking 
Water: Pathogens” and “Drinking Water: Lead” and  chapter 2, section titled “For Some Important 
Programs, EPA’s Understanding of Noncompliance Is Wrong,” subsection titled “Drinking Water.” 
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States don’t tell EPA about water discharge violators

When states reported only summary data about water violators to EPA, they 
claimed a record that was more than three times better than that of states with 
verified data.12 Government Accountability Office (GAO) documents that state 
nonreporting on water pollution discharge violators continues to this day.13

There is always a risk of painting with too broad a brush when making blanket 
statements about how things work across many different environmental laws. 
Not in this case. States have made it plain that they are not going to give EPA 
complete or reliable information about violations. Why?

States across the political spectrum can agree on one thing: they would really 
like EPA to butt out. Once a source is listed in the federal data system as being 
in noncompliance, states can expect hassle from EPA. Some states don’t want 
pressure to do something about noncompliance that they don’t think is impor-
tant or just don’t have capacity to address. Other states think EPA’s involvement 
will just slow things down.14 Many states don’t want to take the more assertive 
enforcement action that EPA will likely prefer, and definitely don’t want EPA to 
start its own enforcement case. States of all political stripes see EPA’s involvement 
as interference. Even a state with a strong commitment to enforcement often 
doesn’t see an advantage to EPA looking over its shoulder. Plus, many states are 
well aware that if the actual rate of noncompliance were known, the public would 
demand more action. And it isn’t just states that would come under fire; EPA 
managers know that high numbers of serious violators create blowback for them 
too. Added to these challenges is the fact that putting violation information into 
the federal database takes time and effort. State agencies are already strapped for 
resources; completing federal reports isn’t at the top of their list.

All of these factors contribute to the bad to horrible compliance data quality 
evident in many programs today. And they explain why enforcement is so 
often a flash point in the federal and state relationship. National consistency— 
making sure every community has the same protections from federal law and 

See also Cynthia Giles, “Comments on the Agency’s Proposed Revisions to Its Lead and Copper Rule 
in the National Primary Drinking Water Regulations,” submitted February 4, 2020, https:// www.regu 
lati ons.gov/ comm ent/ EPA- HQ- OW- 2017- 0300- 1003.

 12 Water dischargers with verified data reported serious violation rates of 60%. States that provided 
only summary data claimed their serious noncompliance rate for the same kinds of sources was 18%. 
“U.S. EPA Annual Noncompliance Report (ANCR) Calendar Year 2015,” EPA Office of Enforcement 
and Compliance Assurance (2016), 6, https:// echo.epa.gov/ sys tem/ files/ 2015_ A NCR.pdf.
 13 GAO, “Clean Water Act: EPA Needs to Better Assess and Disclose Quality of Compliance and 
Enforcement Data,” GAO- 21- 290, July 2021, at 22, 24.
 14 Although it is rare for states to say on the record that they don’t tell EPA about violations because 
they don’t want EPA to be involved, a few were unusually candid in their responses to the IG in a re-
port examining state failure to disclose air violations. EPA OIG, “Consolidated Report on OECA’s 
Oversight of Regional and State Air Enforcement Programs,” September 25, 1998, at 10– 12.
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that businesses have a level playing field across the nation— is usually not a state 
priority. The time and effort such consistency demands from states is not only 
a diversion from higher state priorities, it can cause real disruption as compa-
nies object and state administrative agencies are forced to deal with attorneys 
general and other state political power centers. State regulators are sometimes 
secretly pleased by federal pressure that forces a solution to tough problems, but 
that won’t stop them from vigorously complaining in the public realm.

The push for credible national data about pollution and violations isn’t just 
the feds being demanding. Not knowing what’s happening, or having the illusion 
that EPA knows when actually it doesn’t, matters for protecting people’s health 
and the environment on which that health depends. Here’s why.

Without reliable national data, no one knows if the standards meant to pro-
tect health are working. Five percent of sources significantly violating is com-
pletely different from 70 percent violation rates. At 5 percent, it seems likely the 
rule is on the right track. At 70 percent, not so much. The Safe Drinking Water 
Act emphasizes this point by requiring EPA to prepare an annual nationwide re-
port on violations by public water systems. But if states aren’t telling EPA about 
25 percent to 80 percent of the drinking water violations states know about, that 
national report— especially when it doesn’t emphasize how huge the data gaps 
are— isn’t really serving that function. The giant data holes mean it is impossible 
to say how well our safe drinking water rules are being implemented.

Bad data leads to bad policy. A mostly accurate picture of noncompliance na-
tionwide isn’t just of academic interest. Information about violations— especially 
serious violations— drives national policy choices. Do rules need to be amended? 
Does national attention need to be directed more to problem A and less on 
problem B? Are new compliance drivers necessary? These are all questions that 
national compliance data helps to answer. If EPA doesn’t know what the com-
pliance status is, EPA doesn’t have eyes on the problems and isn’t working on 
solutions. Big issues can fester unnoticed.

Serious violations may not get enforcement attention. There are many na-
tional policies requiring enforcement action for significant violations. When 
a history or pattern of violations poses a serious health risk, or widespread re-
porting gaps prevent government from knowing what’s going on, government 
is supposed to act. States take the vast majority of the enforcement cases, but 
if the states don’t move quickly or forcefully enough, sometimes EPA steps in. 
That’s especially true for the largest, most complicated cases, and companies that 
are violating across the country or affecting people in other states. If states aren’t 
revealing violations, the system to prioritize noncompliance for enforcement at-
tention doesn’t work.

We can’t have a level playing field with uneven violation reporting. One of 
the inequities in the system as it operates today is that states that have tougher 
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standards, look hard for violators, and meet the requirement to inform EPA of 
violations— exactly what you would hope they would be doing— can look com-
paratively worse. On the public scorecards, it looks like those states have more 
than their share of violators, even though a big contributor is other states’ failure 
to disclose. Companies that operate in those more stringent and more trans-
parent states understandably feel like they are getting the short end of the stick. 
Responsible states and companies are made to look bad; not the best way to en-
courage them to do the right thing.

I spend a lot of time in this book explaining why mandating that facilities meet 
certain standards is not by itself enough to ensure that most comply. States are no 
different. Requiring them to notify EPA about violators isn’t making that happen. 
A Next Gen analysis of the compliance drivers would predict exactly that out-
come. Telling EPA about violations is almost all downside for states: wasted time, 
more hassle, less autonomy, more public pressure, and demand for action that 
the state doesn’t want and doesn’t have the resources to do. On the other hand, 
there are almost no consequences for failing to report. Yes, reporting is legally 
required, but just about the only thing EPA can do in response to failures to re-
port is to threaten to withhold some of the state’s funding. For many states that 
threat doesn’t carry a lot of weight. And it can feel illogical to penalize an under-
resourced state by reducing its budget further. This unsatisfactory situation has 
persisted for decades.

Today’s technologies provide a way out. Federal regulations can require that 
sources report directly to an electronic system, and both EPA and states can have 
access to the data in real time. The route- everything- through- the- states system 
was devised in the 1970s, when reporting was on paper. Now that electronic re-
porting is not only possible but easier than the on- paper method, the data can 
be shared with the state and EPA at the same time. That cuts out the data entry 
costs for the states and provides a much more accurate and comprehensive pic-
ture of pollution and compliance nationwide. It isn’t a complete answer because 
it only captures source self- reporting and not violations found through state 
inspections, but it is a big start.

That’s what EPA did for the water discharge program through the NPDES e- 
reporting rule.15 Instead of the old system where state engineers had to transfer 
data from paper reports to the federal electronic database, regulated sources now 
have to report electronically to a data system that is shared by EPA and the states. 
EPA estimates that the NPDES e- reporting rule will save states $24 million a year 

 15 EPA, “National Pollutant Discharge Elimination System (NPDES) Electronic Reporting Rule,” 
Federal Register, Vol. 80 (November 22, 2015): 64063, 64065 (“NPDES E- reporting Rule”).
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when fully implemented.16 It will provide a much more complete picture of water 
compliance nationwide and make the data available to the public.

An e- reporting system will only succeed if it is mandatory. Voluntary elec-
tronic reporting doesn’t work— not for sources, not for states. That’s one thing 
EPA consistently heard from states that had tried voluntary electronic reporting 
and is what EPA has itself experienced.17 Regulated entities that haven’t moved 
into the electronic age need the mandate to finally do it, and those that have been 
hiding behind unread paper reports won’t readily move out into the light. It takes 
some initial investment in computer systems at both the state and federal level, 
and those won’t happen if no one is requiring it. Plus, about half the states have a 
state law saying that they cannot have rules more stringent than EPA’s, so if elec-
tronic reporting isn’t federally mandated, in many states it can’t happen.18

Moving to mandatory e- reporting with data shared by EPA and states sets the 
stage for the other advances that Next Gen can bring for compliance. Yes, it helps 
to fix the problem of states failing to report violations they know about. But its 
virtues for driving better results go well beyond that, as is explained in detail in 
 chapter 5. States understand that too. The original vision of E- Enterprise, a joint 
federal/ state initiative that was started by the Obama EPA, was to seize the po-
tential of the electronic age to get things done that have been insoluble up until 
now. The promise was to make the entire environmental protection enterprise 
work better, for regulators at the state and federal level, the regulated and the 
public.19 It deliberately takes a practical, work together, solution- oriented stance, 
sidestepping the ideological debates of decades past. Most states continue to sup-
port it.20 That’s a nonpartisan platform on which Next Gen can build.

States as Laboratories: Unlocking Innovation Potential

One of the big advantages of the federalism system is the opportunity for states 
to try new things. Whatever the outcome— success or failure— we can all learn 

 16 EPA, “NPDES E- reporting Rule,” 64065. It isn’t fully implemented though. A July 2021 GAO 
report finds that 15 of the 17 states reviewed didn’t meet the standards for accuracy and completeness 
for their NPDES data required by the rule. GAO, “EPA Needs to Better Assess,” 24.
 17 That’s why EPA proposed that a national e- reporting requirement be adopted for drinking water 
systems. EPA “November 2016 Drinking Water Action Plan” (November 2016), 8.
 18 See GAO, “Unreliable State Data,” 34; Environmental Law Institute, “State Constraints: State- 
Imposed Limitations on the Authority of Agencies to Regulate Waters Beyond the Scope of the 
Federal Clean Water Act,” Environmental Law Institute (May 2013) (cataloguing the 28 states that 
have adopted laws prohibiting or limiting state environmental rules that are “more stringent than” 
federal regulations).
 19 EPA, “E- Enterprise for the Environment,” https:// www.epa.gov/ e- ent erpr ise.
 20 “Cooperative Federalism 2.0,” Environmental Council of the States (ECOS), June 2017, https:// 
www.ecos.org/ news- and- upda tes/ coop erat ive- fed eral ism- 2- 0/ .
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from their experience. States have long complained that EPA is resistant to inno-
vation in compliance work. What’s going on?

Here’s how the compliance system usually works. EPA’s national rules fre-
quently don’t include a robust measurement system to track what the rule most 
cares about. Some do require self- reporting, but often the compliance informa-
tion goes only to states, or it is demonstrably undependable, or both. The lack of 
adequate monitoring and reporting means the program depends on inspections, 
and even those can be hit or miss at discovering violations. In the uncertain ter-
rain created by the unavailability of dependable outcome measures, EPA’s en-
forcement program has mostly imposed process- type compliance obligations on 
delegated states: required percentages of facilities to be inspected, mandatory re-
porting of violations to EPA, expected enforcement response for the most serious 
violations. Usually those are just for the so- called “major” facilities; the vastly 
greater number of smaller sources generally don’t have comparable obligations 
or federal tracking.

EPA’s oversight of state enforcement programs focuses heavily on the process 
metrics: whether states are doing the required number of inspections, properly 
identifying violations, entering the data into national data systems, and taking 
timely and appropriate enforcement action in response to (reported) serious 
violations.21 Despite the acknowledged shortcomings of relying on these means- 
to- an- end obligations, they do provide some assurance, however imperfect, that 
many serious problems will be spotted and addressed.

States chafe at EPA’s process requirements. There are regular calls for more 
outcome- oriented compliance measures, like compliance rates or measures of 
unlawful pollution, and repeated criticism about EPA’s inability to say how well 
the enforcement programs are working. There have been some well- intentioned 
efforts to advance the ball in that direction over the past decades, but today’s in-
adequate data have usually not been equal to the challenge.

States that want to try an innovative compliance idea quickly encounter the 
reality that close to all of their enforcement staff are completely occupied— if not 
already overwhelmed— fulfilling the state’s existing obligations. Doing some-
thing new requires cutting back elsewhere. So states that want to try something 
else end up wanting to reduce the number of required inspections or the expec-
tations for enforcement. That’s often how EPA first hears about the state’s new 
idea: a request to do less of what EPA is demanding.

In the alternative universe where we had pretty good outcome data, where 
it was possible to keep an eye on compliance overall or measure pollution as it 

 21 For a description of the measures EPA uses for oversight reviews, developed under a joint fed-
eral and state effort to bring more consistency and predictability to the process, see “State Review 
Framework, Compliance and Enforcement Program Oversight,” EPA, https:// www.epa.gov/ com plia 
nce/ state- rev iew- framew ork.
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was happening, trying that new idea could be intriguing. The possibility of better 
results without new resources is something everyone can get behind. That’s not 
usually the proposal though. Instead of inspections and enforcement, the state 
proposes to do something else, but the effectiveness of that something else isn’t 
measurable. Or the suggested measurement is obviously dubious, like proposing 
to evaluate effectiveness by asking companies if they found the new approach 
useful. So here’s how it usually stacks up: the idea presented to EPA is to cut back 
on things known to work, in favor of things that the state hopes will work but 
lacks the ability to reliably measure.

EPA’s understandable skepticism about this proposed trade- off has been amp-
lified by states’ nearly single- minded focus on compliance assistance as the most 
suggested alternative. Enforcement contributes to better compliance overall 
through general deterrence, the idea that taking enforcement against some 
motivates many others to comply to avoid the downsides of sanctions. Extensive 
research proves that general deterrence works.22 Proponents of compliance as-
sistance argue that government should help companies comply, asserting that 
it is a lower resource, and less confrontational, method to get to the same result. 
Compliance assistance ideas usually suffer from the same overall lack of data 
that plagues most compliance programs, plus a few more: (1) the empirical data 
so far, although far from complete, isn’t convincing that compliance assistance 
causes better compliance; (2) compliance assistance can’t work for companies 
that don’t participate; unlike general deterrence for enforcement, compliance as-
sistance has no theory about how it improves compliance for the many facilities 
that will never interact directly with government; and (3) some states promoting 
compliance assistance alternatives have made it very clear that their primary goal 
isn’t better compliance, it’s doing less enforcement.

This is how we arrived at the innovation stalemate so frequently experi-
enced today. Many state proposals have only one thing that’s for sure: reduced 
inspections and enforcement. Whether there will be improved performance, or 
even any defensible data about the outcome, is iffy at best. A disproportionate 
number involve different flavors of compliance assistance, despite the paucity of 
verifiable data suggesting it is a better alternative. And EPA’s skepticism meter is 
high for state ideas that are grounded in opposition to enforcement.23

Notwithstanding these problems, states have launched a number of cre-
ative and thoughtful compliance innovations. Here are just a few examples. 

 22 Wayne B. Gray and Jay P. Shimshack, “The Effectiveness of Environmental Monitoring and 
Enforcement: A Review of the Empirical Evidence,” Review of Environmental Economics and Policy, 
Vol. 5, No. 1 (2011): 3– 24.
 23 This discussion is based on how it has usually worked over the decades, not including the Trump 
administration years, when EPA was generally willing to defer to states entirely, unless states wanted 
to be more stringent than federal standards.
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Colorado set up a mandatory self- certification checklist for small hazardous 
waste generators, which improved compliance by over 50 percent, as confirmed 
by random follow- up inspections.24 Maryland deployed a simple but effective 
strategy to prevent the too- common situation where stormwater permittees fail 
to submit a required stormwater management plan: it required the management 
plan to be part of the application— no plan, no permit.25 Tennessee put up a re-
motely operated radiation detection monitor at a government disposal location 
for low- level radioactive waste to monitor the over 100,000 entering trucks; 
loads that trigger a higher than normal reading are pulled over for further in-
vestigation, preventing unlawful disposal of waste for which the site isn’t per-
mitted.26 California— an innovation leader— is field- testing an inventive strategy 
to cut unlawful emissions from heavy- duty trucks.27

Here’s where things stand today. States have proven that front- line innovation 
can be a powerful part of the solution to our compliance dilemmas, and we need 
to encourage that to happen more. At the same time, measurement of compli-
ance end points is often poor to nonexistent, so backing away from enforcement 
in favor of other ideas will often not have a verifiable result. Compliance might be 
better; it might be worse; usually we won’t know. Giving up the sure thing of en-
forcement in favor of the unknowable thing of an alternative— especially when 
state commitment to compliance, and to assuring reliable compliance informa-
tion, is at best uneven— seems like heading down the path of no accountability. 
This innovation impasse isn’t in anyone’s interest, but the way out has proven 
elusive.

Next Gen ideas, developed to drive better compliance, might also address the 
innovation dilemma. The foundation of the federalism conflict between new 
ideas and same- old is lack of data. We don’t know what’s happening with pollu-
tion, we don’t reliably know how it is going with compliance, so we don’t know 
how many violations there are or how much risk they are creating. You can’t have 
innovation to achieve better outcomes if you don’t have measurable outcomes 
at all. Giving up the definite of enforcement in favor of the untested alternative 
won’t feel like gambling with people’s health if outcome data is reliably available.

 24 See Colorado Department of Public Health & Environment, “2014 Annual Report to the 
Colorado General Assembly: Status of the Hazardous Waste Control Program in Colorado,” 
February 1, 2015, at 9, https:// spl.cde.state.co.us/ arte mis/ heseri als/ he171 318i nter net/ he171 3182 
014i nter net.pdf.
 25 EPA, “Compendia of Next Generation Compliance Examples in Water, Air, Waste, and Cleanup 
Programs,” NPDES Compendium, 3, https:// www.epa.gov/ com plia nce/ compen dia- next- gen erat 
ion- com plia nce- examp les- water- air- waste- and- clea nup- progr ams.
 26 EPA, “Compendia of Next Generation Compliance Examples in Water, Air, Waste, and Cleanup 
Programs,” RCRA Compendium, 14, https:// www.epa.gov/ com plia nce/ compen dia- next- gen erat 
ion- com plia nce- examp les- water- air- waste- and- clea nup- progr ams.
 27 University of Chicago Energy and Environment Lab, “Reducing Heavy- Duty Truck Emissions 
in California,” https:// urbanl abs.uchic ago.edu/ labs/ ene rgy- envi ronm ent.
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That’s why the strategy that makes sense for stronger compliance— required 
actual measurement reported electronically in real time via shared data 
systems— could contribute to more state innovation too. Once it is possible to 
have a pretty good fix on what’s happening on the ground, EPA will find it much 
more attractive to lighten up on the process controls and embrace ideas that show 
promise. If a proposal has a convincing strategy, and a credible way to figure out 
if it is working, let’s give it a run. Real- time information means that it is possible 
to pull the plug if it becomes obvious that it isn’t working, and realistic to monitor 
for the individually catastrophic situations that can’t wait.

At the same time, we should open our collective eyes to experimentation with 
a much broader range of options for driving better performance. Like the crea-
tive idea tried in India, where random assignment of third- party auditors signif-
icantly improved the accuracy of compliance data and reduced pollution.28 Or 
the wide array of evidence that requiring continuous monitors by itself improves 
performance.29

As more robust and reliable information becomes available through these 
Next Gen approaches, compliance will be better, which will help advance en-
vironmental justice. Minority and low- income communities have historically 
suffered the most from poor compliance, so moving that needle will make a big 
difference. Ideally, many state innovations will focus on addressing these dispar-
ities. But, as a range of new outcome metrics becomes viable, we need to remain 
ever mindful about adopting superficially neutral measures that disadvantage al-
ready overburdened communities. Metrics like compliance rates, for example, 
can disguise disproportionate impacts that shift attention away from the places 
that need it most.30

States as laboratories of innovation was part of Congress’s vision of federalism. 
We need that more than ever now, given our unparalleled challenges and epi-
sodic federal leadership. But the lack of solid compliance foundation in federal 
regulations has made it too difficult for states to achieve that vision. We can do 
a lot better— and increase public health protection at the same time— by embra-
cing Next Gen measurement as an expected element of every program.

 28 Esther Duflo, Michael Greenstone, and Nicholas Ryan, “Truth- telling by Third- Party Auditors 
and the Response of Polluting Firms: Experimental Evidence from India,” The Quarterly Journal of 
Economics, Vol. 128, No. 4 (2013): 1499– 1545.
 29 See discussion in  chapter 5, section titled “Monitoring,” subsection titled “Continuous 
Monitoring Has the Most Compliance Power.”
 30 Elinor Benami et al., “The Distributive Effects of Risk Prediction in Environmental 
Compliance: Algorithmic Design, Environmental Justice, and Public Policy,” FAccT’21, Virtual 
Event, Canada (March 3– 10, 2021).
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Implementing Next Gen Ideas within the Federalism System

For most environmental programs, EPA and states are joined at the hip. There are 
some federal- only programs— like car standards and toxic chemical approvals— 
but most don’t work that way. After EPA sets the national standard, the state 
decides whether it wants to assume delegation of the program, and if so, to stand 
up state rules, permits, compliance, and other implementation efforts and seek 
EPA’s approval. The state is free to adopt more protective standards, although— at 
least in theory— they cannot be less stringent than EPA’s rules. But, to the states’ 
continual irritation, delegation of federal programs comes with caveats: EPA has 
a responsibility to oversee the states’ implementation, which usually includes au-
thority to object to permits the state issues and insist on revisions, and concur-
rent authority to enforce the law. Cooperative federalism is the term usually used 
to describe this structure.31

The fact that federal environmental rules are mostly implemented through the 
states needs to be part of Next Gen thinking. A terrific Next Gen strategy in a fed-
eral regulation won’t matter much if state implementers don’t include it.

Federal rule writers used to be able to ignore a lot of the mess and complexity 
of 50- plus implementation programs through the convenient fiction that com-
pliance would just happen and if it didn’t enforcement (leaving it vaguely un-
clear whether this would be state or federal enforcement) would take care 
of it. That dodge isn’t available anymore. Next Gen reveals that rule design 
controls the outcome. It can’t be left to someone else to sort out later. Given that 
implementation— what actually happens in real life— is largely up to rule writers, 
how should they design rules with state implementers in mind?

In some ways this is a lot simpler than it seems. It just requires a Next Gen 
shift of perspective. Rule writers should stop thinking of rules as divided into 
(1) standards (mandatory) and (2) everything else (negotiable). Instead, the im-
plementation drivers— the provisions that are there to make sure the rule ac-
tually happens— are part of the standard. They go together. A standard means 
nothing without reliable execution. If you don’t have rule structure that makes 
compliance close to the default, you don’t have a standard. You have a hope.

Looked at in this way, it is obvious what to do. The provisions that are essen-
tial for achieving the goal are part of the standard and thus mandatory. They are 
part of the federal floor. We know from long and painful experience, described 
throughout this book, that without these provisions, compliance will be bad to 

 31 ECOS, “Cooperative Federalism 2.0” (states have assumed more than 96% of the delegable 
authorities under federal law). For a concise description of the benefits of cooperative federalism, 
see Clifford Rechtschaffen and David L. Markell, “Reinventing Environmental Enforcement and the 
State/ Federal Relationship,” Environmental Law Institute, (2003): 15– 35.
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terrible. That means the rule won’t achieve the standard. The regulation will have 
mandated something, but not really.

What would that mean in practice? Measurement is a great example. Next 
Gen teaches that without dependable measurement, it is impossible to know if 
we are getting there. Direct measurement, rather than estimating, is the best, and 
continuous monitoring has by far the most compliance clout. The measurement 
method is therefore part of the standard. We also know that requiring moni-
toring does not reliably make it happen, never mind happen correctly, so mon-
itoring needs to include drivers to ensure it does occur, like data substitution, 
and other provisions that ensure data quality. These would also be part of the 
standard.

The same goes for reporting. The most powerful compliance- forcing designs 
require reporting of facts, formats that make it impossible to avoid admit-
ting violations and inducements to make reporting a priority, like automatic 
consequences for reporting failures. For many problems, reporting in real time, 
required third- party verification, and third- party information reporting can 
dramatically improve the reliability of reported information and motivate com-
panies to do it right. All of these depend on electronic reporting, which can also 
help prevent errors and even make some violations impossible.

These ideas, and many others discussed in  chapter 5, are the foundation of 
rules that will actually work. They aren’t extras, do them or not. They are what 
ensures that the federal floor actually is the floor and not the beginning point for 
cutting back through weak implementation.

The necessity of approaching it this way is underscored by the many state 
legislatures that have limited regulators’ ability to go even one inch above the fed-
eral floor. More than half the states have laws that prohibit or strongly constrain 
states from adopting any rule that is “more stringent than” the federal standard.32 
In these states, any variation from the federal regulation can only work one way. 
Under these strict limits, state implementation isn’t a creative process to see how 
the federal program can be made to work better or more effectively in their state. 
Nothing beyond the federal mandate is possible without a gigantic effort to sur-
mount the huge barriers placed in front of state regulators. Therefore, essential 
Next Gen provisions have to be part of the federal mandate. It isn’t just that state 
regulators may not want to adopt the Next Gen ideas. Many literally cannot un-
less those ideas are mandated in the federal rule.

Next Gen is built on the understanding that regulations telling companies 
what they have to do doesn’t mean they will actually do it. The same insight 

 32 ELI, “State Constraints”; National Association of Clean Air Agencies, “Restrictions on the 
Stringency of State and Local Air Quality Programs,” NACAA, December 8, 2014. See also James 
M. McElfish Jr., “Minimal Stringency: Abdication of State Innovation,” Environmental Law Reporter, 
Vol. 25, No. 1 (1995): 10003.
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applies to federalism. Just because states have an implementation obligation 
doesn’t mean it happens. Repeated investigations have underscored this reality, 
as the following examples demonstrate.

 • State air pollution permits have significant issues with practical enforcea-
bility, including vague permit language, insufficient monitoring provisions, 
and incomplete annual compliance certifications, with a broad range of var-
iance in permit quality across states.33

 • State reporting of water pollution compliance information continues to be 
inadequate; 15 of the 17 states EPA has assessed on this topic between 2018 
and 2021 did not meet expectations for accuracy and completeness.34

 • States are not catching errors in companies’ air pollution monitoring stack 
tests or noticing that necessary data and documentation are missing, 
increasing the chances that violations persist for a year or more before they 
are detected.35

 • Most state- issued Greenhouse Gas Prevention of Significant Deterioration 
permits don’t contain a specific CO2 control technology or technique and 
instead include only qualitative and vague standards.36

 • States aren’t doing the required inspections to determine if there are 
violations.37

 • States don’t meet regulatory obligations to inform EPA about violations in 
many programs.38

EPA lacks the means to insist on these essential implementation measures so that 
protection is the same for communities across the country, because everyone 
knows that EPA’s only tool with power is to take the program back from the state. 
There is no conceivable way EPA can do that.39 EPA doesn’t have the resources to 

 33 EPA OIG, “Substantial Changes Needed in Implementation and Oversight of Title V Permits 
If Program Goals Are to Be Fully Realized,” EPA OIG Report No. 2005- P- 00010 (March 9, 2005). 
See, e.g., EPA, “Order re BP Amoco Chemical Company, Petition No VI- 2017- 6” (July 20, 2021), 
17, 20, https:// www.epa.gov/ sys tem/ files/ docume nts/ 2021- 07/ bp- amoco- orde r_ 7- 20- 21.pdf. The 
same problems exist with state minor source air permits. EPA OIG, “EPA Should Conduct More 
Oversight of Synthetic- Minor- Source Permitting to Assure Permits Adhere to EPA Guidance,” EPA 
OIG Report No. 21- P- 0175 (July 8, 2021).
 34 GAO, “EPA Needs to Better Assess,” 22, 24– 25.
 35 EPA OIG, “More Effective EPA Oversight Is Needed for Particulate Matter Emissions 
Compliance Testing,” EPA OIG Report No. 19- P- 0251 (July 30, 2019), 11– 12.
 36 Matt Haber and Seema Kakade, “Revitalizing Greenhouse Gas Permitting Inside a Biden EPA,” 
Environmental Law Reporter, Vol. 51, No. 5 (May 2021).
 37 As just one example, see Christopher Vondracek, “South Dakota’s Top Regulator Far Below 
EPA Requirements for Inspecting Stormwater Runoff Sites,” Mitchell Republic, April 6, 2021 (South 
Dakota’s top water- quality regulator tells a state legislative committee that the state is doing less than 
5% of the inspections for industrial stormwater sites that EPA requires).
 38 See citations earlier in this chapter in the section titled “The 1970s Federalism Model for 
Controlling Information Is Holding Us Back Now.”
 39  Eric Schaeffer, “Co- opting Federalism,” Environmental Forum (May/ June 2020): 44.
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pick up implementation of permit- writing and enforcement for one program in 
one state, never mind deploy that as a routine part of the regulatory arsenal. Left 
with a nuclear bomb as the only deterrent, EPA is forced to rely primarily on real- 
time review of individual permits and enforcement because that’s the tool EPA 
has.40 That can lead to stronger protection in those particular instances— the 
permit will be tighter, the company forced to comply through enforcement— but 
it’s not a strategy that fosters systemic change. And it is extremely resource inten-
sive.41 That means it has to be very strategically deployed, and that EPA will never 
scrutinize most state permits and compliance choices to see if in fact they meet 
the federal requirements.

States hate EPA’s real- time review of state permits and enforcement because 
they see it as time- consuming micromanagement and interference that diverts 
attention from more important work. Meanwhile, GAO and the EPA Inspector 
General are asking why EPA isn’t making states toe the line, and Congress wants 
to know why EPA is trampling on state prerogatives. In other words, business as 
usual for environmental regulators.

It is easy to miss amidst the tumult, but a common thread does emerge from 
these different challenges. States want shared metrics and services (for reporting, 
analytics, and many other things), one of the few topics on which there is wide-
spread agreement.42 Electronic data available in real time to both feds and states 
eliminates much of the reporting shortfalls and saves states money to boot. 
Meanwhile, clear and unavoidable obligations have by far the strongest compli-
ance power to achieve greater national consistency.

Next Gen aligns with these perspectives. It steps back from the “do it,” “try 
to make me” dynamic and says maybe there is a more reliable and automatic 
method to get there: required real- time monitoring, common format permit-
ting and reporting, pick lists with limited options electronically reported into 
a shared system, shared services that speed things up and make them more pre-
dictable, and transparency that holds sources and government accountable. The 
NPDES e- reporting rule, which adopted many of these strategies and was one 
of the biggest advances for clean water protection in recent years, was accom-
plished with state support. And no one sued— a rarity for major EPA regulations.

 40 EPA also does programmatic state compliance reviews— which is what states say they would 
prefer— but progress on serious issues identified that way can be frustratingly slow because there are 
so few levers to force necessary changes. And programmatic reviews done by the IG, GAO, and others 
continue to reveal widespread problems with state implementation, as is described throughout this 
chapter.
 41 As just one example, Texas issued a proposed Title V air permit to BP Amoco Chemical 
Company Texas City chemical plant in 2016. Petitioners filed a 49- page challenge to that permit with 
EPA on April 4, 2017, primarily on the grounds that the permit wasn’t enforceable. EPA issued a 43- 
page decision largely agreeing with the challenge, on July 20, 2021. EPA, “Order re BP Amoco.”
 42 ECOS, “Cooperative Federalism 2.0” (states support sharing information transparently with 
EPA, and EPA and states working together on shared services and implementation toolkits).
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My experience talking with state regulators during my time at EPA confirmed 
the potential for state and federal agreement around these ideas. We had vigorous 
disputes about the need for and way to do enforcement. But often my biggest state 
sparring partners were intrigued by the possibility of Next Gen solutions that 
didn’t sound like the same old same old. Ideas that defied classification as regu-
latory or anti- regulatory. Possibilities that might even make the states’ job easier 
or faster. Although most Next Gen ideas require states to let go of the chokehold 
on information some use to block federal action, those days are numbered in the 
electronic age anyway, and maybe it’s better to be at the table designing what’s 
next than to be dragged along. Whatever the fashion may be among state polit-
ical leadership, most state environmental agency staff want a cleaner environment 
and care about protecting the people who live in their state. If there’s a way to do 
that without igniting the ideological wars, they are interested.

What might this look like? Here’s an illustration using a problem that happens 
all the time: state permits that don’t include emissions limits or monitoring 
requirements. State permits are supposed to have those things, to allow the state, 
EPA, and the public to know if the source is complying, but many don’t. EPA 
occasionally objects to individual permits for this reason, which drags out the 
permitting timeline and supports the narrative promoted by companies and 
some states that environmental permitting is absurdly complicated and time 
consuming. Instead of continuing this trench warfare, here’s a possible alterna-
tive: a common format electronic form that includes for every source a drop- 
down menu for emission limits and the monitoring method. There is a pick 
list— nothing offered that goes below the federal floor!— and the permit isn’t 
done until all the fields are completed. Some choice and discretion are possible, 
but skipping something essential, or failing to put a number where a number 
is required, is not. The permittee trades finely tailored outcomes for speed and 
clarity. The state gets to move more quickly with less federal interference. The 
feds have more assurance that it will be done right, and also the ability to see the 
big picture rather than trying to steer exclusively through a few let’s- make- an- 
example- of- you individual cases.

I am not suggesting it is some kind of panacea or that it is easy. Far from it. I am 
saying that if we want to see progress within our increasingly polarized national 
politics, everyone doubling down on entrenched positions from a 50- year- old 
federalism construct is pretty unimaginative. As it happens, Next Gen ideas that 
make sense for better compliance might also help shift our federalism discussion 
to a more productive level. No one gets everything they want, and wrestling over 
different perspectives will continue. But protection would be stronger, compli-
ance would be much more robust, and the feds and states would both be better 
off than they were before. That looks a lot like what Congress envisioned when it 
told EPA and states to work it out.
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Environmental Enforcement in the   

Next Gen Era

Violators will always be with us. No matter how robust a rule design is, there 
will be companies that find a way around. There will be unexpected events and 
problems regulators didn’t think of. There will be states that don’t want to insist 
on compliance and don’t have the will to confront industries with political clout. 
Pollution will cross state boundaries. Environmental injustices will demand im-
mediate attention. Environmental criminals will devise ever- changing ways to 
flout the law and threaten people’s health. For these and other reasons, vigorous 
enforcement is an absolute necessity for any environmental program. It will ever 
be thus.

Next Gen doesn’t change that. Enforcement isn’t less necessary with Next Gen 
in rules. The need is just as profound. But with Next Gen compliance drivers 
built into rules, enforcers won’t be expected to handle the impossible task of 
assuring baseline compliance, so they can be far more strategic. They can focus 
the powerful and creative tools of enforcement on the tough problems that Next 
Gen can’t fix. Rules with compliance built in allow enforcement to do what it 
does best: tackle the daunting and unexpected and find ways to turn violations 
into remedies that make communities and the environment whole.

This chapter starts with an overview of the problems that will always need 
enforcement attention. Some problems— like emergencies, the unexpected, 
and the creative criminal— will forever be threats, and enforcement is the way 
regulators can respond with the urgency and force that is required. Federal en-
forcement in particular is the only way to tackle some critical problems, as this 
chapter explains. Next Gen can assist, but never replace, these must- do priori-
ties. I then turn to what revitalized enforcement could look like in the Next Gen 
era and the many ways Next Gen innovations can increase the impact of com-
pliance work. This includes a newly prominent role for enforcement in finding 
creative solutions and promoting innovation. The chapter concludes with a look 
at what enforcement can do now to improve protection near and middle term, 
while Next Gen ramps up. Throughout, I focus on the tight link between compli-
ance, enforcement, and the mission- central challenge of environmental justice.



258 Next Generation Compliance

Vigorous Enforcement Will Always Be Essential

The goal of Next Gen is rules that do a much better job ensuring strong imple-
mentation. Regulations that have high compliance rates because they make com-
pliance the path of least resistance. Rules with solid compliance design don’t 
depend on enforcement as the first line of defense for making protection real 
on the ground. Choosing enforcement as the only compliance strategy doesn’t 
work, as overwhelming evidence in this book has shown. But enforcement is an 
indispensable part of an effective compliance program, as this section explains.

Key Situations in Which Enforcement Necessarily   
Plays a Leading Role

Emergencies
No matter how compliance resilient an environmental regulation is, stuff 
happens. Natural disasters, sudden failures, and deliberate choices to take 
unreasonable risks can lead to calamity. There are, regrettably, countless 
examples: companies that release chemicals into drinking water sources, 
leaving hundreds of thousands without potable water; businesses that fail to 
prevent toxic air emissions that sicken and kill employees, first responders, and 
neighbors; holes opening up at the bottom of giant hazardous waste lagoons, 
sending toxic waste into the region’s drinking water supply; companies that op-
erate oil wells and pipelines without proper safety precautions, spilling oil at 
sometimes catastrophic levels. When the worst happens, government needs a 
way to require quick action to stop the harm. There will be time to figure out 
what went wrong, and how to fix that, later. The immediate issue is how to stop 
the bleeding. Enforcement orders, including through a court, are often the best, 
and sometimes the only, way to accomplish that.

Environmental crimes
Sometimes violations are the result of deliberate or reckless behavior. Someone 
lies, they ignore obvious danger signs, they cheat. Yes, Next Gen tries to pre-
vent that by making those choices tough to do or get away with. But no matter 
how strong a rule is, it can’t prevent every criminal act. Some people will decide 
to take a shortcut and place others in danger. They put an unauthorized pesti-
cide inside or too close to a home and kill or permanently injure children. They 
lie about lab results, so pollution continues unabated, or people are exposed to 
dangerous chemicals. They turn off pollution controls or ignore safety standards 
and ship noxious air or water contaminants into neighboring communities. They 
draw drinking water from a banned water source or fail to do required treatment, 
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risking the health of the entire community. The list goes on and on. These aren’t 
like other violations. As a society we say in these cases: no way. As companies, 
as individuals, you are not getting away with that. We can do a lot more than we 
are doing now to write rules that cut bad guys off at the pass and prevent more 
of these disastrous situations. But they won’t ever go away. It is essential to have 
a strong criminal enforcement program, both to deter anyone even considering 
going down that road and to send an unmistakable message: that’s not tolerated.

New (or newly discovered) problems
It is not unusual to find out that something regulators weren’t paying a lot of at-
tention to is actually a huge problem. The widely used pollution- control system 
that was designed to be 98 percent effective turns out to be nowhere near that 
good in real life. Hazardous waste thought to be well contained in tanks is actu-
ally releasing a lot of dangerous air pollution. Enforcement plays two important 
roles in these situations. The first is finding out: inspectors in the field are often 
the first to realize that something is far worse than assumed. The second is as a 
stopgap measure. It may be that some newly discovered problems require a reg-
ulatory solution. But regulatory bandwidth is limited, and writing rules usually 
takes years. Meanwhile the problem is urgent right now. Where these problems 
are violations or otherwise appropriate for enforcement orders— which they 
often are— enforcement can help bring a solution into focus. Through enforce-
ment cases, the problem can be better understood and defined. Enforcement 
cases are public and visible, so they elevate the profile of the issue so at least other 
companies are aware. Regulators can amplify that message through enforce-
ment alerts. And the resolution of an enforcement case can define a solution that 
others can use. Enforcement usually can’t be the entirety of the answer, for all 
the reasons discussed throughout this book. But it has often served in this kind 
of problem identification, amplification, and clarification role. And it is a vital 
function, because the one constant in regulatory work is that there will be new 
problems.

Environmental justice
A mountain of evidence documents that communities of color and low- 
income areas face worse environmental insults than other places. Just a few 
examples: Black, Latino, and Asian Americans face higher levels of exposure 
to fine particulate matter from traffic, construction, and other sources,1 and 

 1 Juliet Eilperin and Darryl Fears, “Deadly Air Pollutant ‘Disproportionately and Systematically’ 
Harms Americans of Color, Study Finds,” Washington Post, April 28, 2021. See also Ihab Mikati et al., 
“Disparities in Distribution of Particulate Matter Emission Sources by Race and Poverty Status,” 
American Journal of Public Health, Vol. 108, No. 4 (April 2018): 481; Lala Ma, “Mapping the Clean Air 
Haves and Have- nots,” Science, Vol. 369, No. 6503 (July 2020).
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African Americans are 75 percent more likely than the average American to live 
in communities near polluting facilities.2 Drinking water systems in Latino areas 
violate federal drinking water rules twice as much as those serving the rest of 
the United States.3 Climate change will increase existing inequality in the United 
States,4 and communities with large minority populations are among the most 
vulnerable to the effects of climate change, like extreme heat and flooding.5 Piled 
on top of disproportionate exposures is the reality that these overburdened com-
munities also face higher prevalence of conditions like cardiovascular disease 
and asthma, reduced access to healthcare, and other inequitable social and phys-
ical determinants of health.6 This disparate vulnerability to health effects is the 
result of a host of structural problems, many of which are rooted in racism.7 The 
link between air pollution and poor COVID outcomes has underscored the in-
justice of these long- standing disparities.8 Enforcement cannot solve these struc-
tural deficiencies. But it will always need to be on the forefront of dealing with 
the consequences, because violations fall most heavily on these beleaguered 
communities.

Critical Enforcement Priorities That Only the Feds Can Address

All of the just mentioned roles for enforcement, which will be essential no matter 
what happens with Next Gen, can be performed by state or federal regulators. If 
the relevant states can address the problem, great. That’s what we hope for from 
the state front- line enforcers. But if the states can’t or won’t, EPA has to step in. 
Some of the national dialog of late would have you believe that the feds aren’t 
needed and should just defer to the states. It portrays the feds as stomping around 

 2 American National Association for the Advancement of Colored People and Clean Air Task 
Force, “Fumes Across the Fence- Line: The Health Impacts of Air Pollution from Oil & Gas Facilities 
on African American Communities,” November 2017, https:// www.catf.us/ wp- cont ent/ uplo ads/ 
2017/ 11/ CATF_ Pub_ Fume sAcr ossTh eFe nceL ine.pdf.
 3 Emily Holden et al., “More Than 25M Drink from the Worst US Water Systems, with Latinos 
Most Exposed,” The Guardian, February 26, 2021.
 4 Solomon Hsiang et al., “Estimating Economic Damage from Climate Change in the United 
States,” Science, Vol. 356 (June 2017): 1363.
 5 Thomas Frank, “Population of Top 10 Counties for Disasters: 81% Minority,” Climatewire, June 
8, 2020; Tik Root, “Heat and Smog Hit Low- income Communities and People of Color Hardest, 
Scientists Say,” Washington Post, May 25, 2021.
 6 Mikati, “Disparities in Distribution,” 484– 85. Kenneth Gillingham and Pei Huang, “Racial 
Disparities in the Health Effects from Air Pollution: Evidence from Ports,” National Bureau of 
Economic Research, Working Paper 29108 (July 2021), https:// doi.org/ 10.3386/ w29 108.
 7 Linda Villarosa, “The Refinery Next Door,” New York Times Magazine, August 2, 2020, at 31– 
32; Charles Lee, “Confronting Disproportionate Impacts and Systemic Racism in Environmental 
Policy,” Environmental Law Reporter, Vol. 51, No. 3 (March 2021): 10127.
 8 Hiroko Tabuchi, “In the Shadows of America’s Smokestacks, Virus Is One More Deadly Risk,” 
New York Times, May 17, 2020.
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filing enforcement cases that the states would otherwise have handled just fine, 
thank you. That’s nowhere close to reality. This section gives an overview of some 
key enforcement work that only the feds can do. These combined categories are 
what consume the vast majority of federal enforcement effort. No matter how 
quickly we shift toward Next Gen strategies, these topics will continue to require 
substantial federal enforcement attention.

Federal- only programs
Some programs can’t be delegated to states. Congress set them up to be run by 
EPA. Like the Toxics Substances Control Act regulating dangerous chemicals. 
Or emission standards for new vehicles. Sometimes there is a role for states 
alongside that of EPA, like California’s unique responsibility in vehicle emission 
standards, for example. But in general, for federal only programs EPA is the only 
enforcement game in town.

Interstate impacts
States will not be at their most vigorous when clamping down on companies 
in their state that primarily affect out- of- state communities. Air polluters that 
hurt downwind neighborhoods in other states are the most obvious example. In 
fact, in the early days of air pollution control, many states’ response was to ap-
prove taller stacks so the pollution would be someone else’s problem.9 When the 
impacts are felt primarily outside the state where the source is located, the feds 
are in a position to insist on compliance, and sometimes they are the only ones 
who will. While pollution is the poster child for interstate impacts, it isn’t con-
fined to that. When markets are created to address environmental problems, for 
example, states that are lax in insisting on standards can result in noncompliant 
products flooding the market, to everyone’s disadvantage. EPA brings a national 
perspective to these issues, and in many programs that’s needed to ensure na-
tional program integrity, which benefits all.

National and international company violators
Many companies operate in multiple states. Individual states can’t effectively take 
on nationwide operations; it would be both ineffective and inefficient to do it that 
way. The only way to get a consistent outcome across multistate companies and 
bring the resources to bear that match what a multinational company can muster 
is to handle the case at the federal level. States can join as co- plaintiffs, and that’s 
often a big assist.

 9 “Air Quality: Information on Tall Smokestacks and Their Contribution to Interstate Transport of 
Air Pollution,” Government Accountability Office, GAO- 11- 473 (May 2011): 1– 5.
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Backstopping states where political will is lacking
Some companies and industries hold significant state political power. They are a 
huge employer, or donor, or both. Holding them to account can be beyond the ca-
pacity of state regulators. They may wish to, but sometimes they won’t be able. In 
those cases, EPA can step in to do what’s necessary. Sometimes that will be at the 
state’s request— whether formal or off the record— but it’s something EPA needs to 
be prepared to do, request or not. A national program to protect everyone every-
where won’t mean much if states can protect particular companies or sectors from 
accountability.

Protecting companies that play by the rules
States that set a low bar don’t affect only their own residents. Companies in other 
states looking to avoid accountability often point to what others get away with in a 
bid for the same treatment. Meanwhile, companies doing what’s required under-
standably feel mistreated if they have to compete with facilities not being held to the 
same standard. That unequal treatment isn’t fair, but it is important for a more prac-
tical reason as well: if it persists, more companies will decide that it’s time to be a little 
more relaxed about compliance. EPA needs to keep an eye on national consistency 
lest the anchor of low- performing states starts dragging the entire program down.

Taking on the sectors causing disproportionate harm
Most people think about enforcement as cases against individual companies 
or facilities. It certainly includes that, but often the problem is much broader. It 
isn’t just one facility that is seriously violating but most of the companies in that 
business. That pattern has been repeated time and again: for coal- fired power 
plants, refineries, sewage treatment plants, mineral processing, and many other 
examples described in  chapter 2. When a sizable percentage of an industry has 
similar violations, which are individually and collectively causing harm, that is 
often something only the feds can observe or effectively address. All the factors 
discussed here come into play. That is why the huge bulk of EPA’s civil enforcement 
work focuses on these regional and national problems. A multistate approach in 
these cases is far more effective and vastly more efficient at deploying experts and 
dispersing useful solutions than a state- by- state strategy could ever be.

Elevating the urgency of environmental justice
Some states are leaders on environmental justice. New Jersey, for example, re-
cently passed legislation showing how cumulative impacts can be included in 
permitting decisions.10 California has a well- deserved reputation for being out 

 10 Senate 232, 219th Legislative Session (N.J. 2020). New Jersey’s leadership in addressing cumu-
lative impacts in permits is particularly notable from a compliance perspective because it is often the 
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in front on environmental justice. We all can learn from innovative states.11 EPA 
needs to be among those preventing the not- my- problem crowd from ignoring 
the profound effect of society’s structural inequities on the impacts of violations. 
Only sustained pressure can overcome long- standing inertia that disregards dis-
proportionate environmental harms. One of EPA’s essential roles is to consist-
ently push the collective national enforcement community to do more, starting 
with EPA’s own enforcement agenda.12

For far too long we have been counting on enforcement to achieve the im-
possible, which— surprise!— it hasn’t been able to do. When rule writers make 
it their job to build compliance drivers into regulations, compliance will im-
prove, and that will create the necessary space for enforcers to do the job only 
enforcement can do. Enforcers often fall far short on accomplishing the mission- 
central roles previously described, because they are so overwhelmed by the una-
chievable baseline compliance task that is usually assigned to them. Lifting that 
burden through Next Gen in rules allows enforcement to focus on doing what 
it does best, aided by the additional problem- spotting data that Next Gen will 
create. Same resources, far better result.

Revitalized Enforcement in the Next Gen Era

Is there some nirvana where all facilities comply so enforcement isn’t needed? 
No. Never in a million years will that happen. What Next Gen in rules can 
do is significantly narrow the existing huge compliance gap, so that enforce-
ment stands a fighting chance of addressing the inevitable— but fewer— 
serious violators. When Next Gen becomes a part of all environmental rules, 
how should enforcement be deployed? Some of the ideas outlined here are al-
ready being used, and with a better baseline of compliance through Next Gen 
could happen more. Others that occur only at the margins now could move to 
center stage.

case that multiple facilities overburden a community, but enforcement can do little to help because 
the individual facilities are complying with their permits.

 11 Charles Lee, “A Game Changer in the Making? Lessons from States Advancing Environmental 
Justice Through Mapping and Cumulative Impact Strategies,” Environmental Law Reporter, Vol. 50 
(2020): 10203– 215.
 12 EPA’s enforcement office has been a leader in environmental justice within the agency. Jill 
Lindsey Harrison, From the Inside Out: The Fight for Environmental Justice within Government 
Agencies (MIT Press, 2019), 140. Through Next Gen and a strategic focus on key environmental jus-
tice priorities, it can continue in the vanguard of environmental justice innovation.
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What Would Enforcement Do Differently in the Next Gen Era?

Bring more strategic focus to enforcement cases
Too much enforcement effort around the country today is spent on routine 
patrols and follow- up cases when violations are found. These are necessary— 
even if wildly insufficient— when the rule doesn’t include compliance drivers, 
but in the Next Gen era, rule design will pick up much of this slack. That frees 
enforcement staff to be more strategic. Analysis of the increased amount of com-
pliance data regulators will receive with Next Gen can reveal patterns and issues 
that demand compliance attention.13 That’s what EPA does today with National 
Compliance Initiatives (aka National Enforcement Initiatives during the Obama 
administration).14 Sectors or rules with nationally widespread violations causing 
serious harm, in which enforcement can make a significant difference, are a good 
place to focus the expertise and problem- solving ability of federal enforcers. 
That problem- based approach lets EPA leverage business networks, the power 
of public visibility, and the possibility of more conclusive and systemic national 
solutions. EPA already spends a sizable chunk of its time on this, as it should, and 
Next Gen will allow EPA to do more. The same thing can happen at the state level 
for state- specific priorities and will be more possible when regulators aren’t so 
dependent on boots- on- the- ground inspections to know what’s going on.

Strategically deploy criminal enforcement
Criminal actors have already proved that they are willing to flout the rules 
and deliberately evade regulatory controls. Regulations can do much better 
hemming them in, but the unscrupulous will seek new paths when they find 
prior ones blocked. Criminals learn and adapt, and that’s what regulators need 
to do too. EPA has a sophisticated criminal enforcement program, which will 
play an even larger role in the Next Gen era, particularly when deployed jointly 
with civil enforcers to tackle the same problems. Strategic criminal programs can 
be much more proactive in selecting what to investigate. The new data and an-
alytic capability of Next Gen can help screen for evidence of criminal activity 
and also support an initial look into problems where crime is suspected, and the 
power of a criminal prosecution can motivate a change in behavior. Accuracy 
of self- reporting, for example, is essential to the success of nearly every envi-
ronmental program; criminal strategies to ferret out reporting fraud using big 

 13 For a creative and inspiring account of ways to mobilize enforcement to tackle tough compliance 
problems, see Malcolm K. Sparrow, The Regulatory Craft (Washington DC: Brookings Institution 
Press, 2000). Professor Sparrow specifically discusses how regulatory innovation and enforcement 
work together. Sparrow, 184.
 14 EPA, “National Compliance Initiatives,” https:// www.epa.gov/ enfo rcem ent/ natio nal- com plia 
nce- init iati ves.
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data techniques would go a long way toward supporting nationwide program 
integrity.

Make environmental justice a centerpiece of strategic choices
All of the work EPA does to promote Next Gen in rules and in enforcement 
advances environmental justice. Overburdened communities suffer the most 
from widespread violations. And they will benefit the most when Next Gen strat-
egies improve compliance across the board. Next Gen is absolutely necessary as 
a foundational part of addressing compliance inequities. But it isn’t sufficient. 
In the Next Gen era, enforcement can and should do more. EPA enforcement 
should continue to consider environmental justice concerns at every stage of en-
forcement and compliance, from setting priorities and planning investigations 
to resolving enforcement actions.15 That includes taking on some of the diffi-
cult compliance problems that plague communities with environmental justice 
concerns. For example, recent research has shown that emissions at major ports 
have three times the effect on health in Black communities as they do in White;16 
enforcement can help by focusing on compliance with rules requiring ships to 
use low- sulfur fuels, including the potential remedy of requiring continuous 
emission monitoring systems to track emissions and compliance far more reli-
ably.17 Existing emphasis on sectors that are of particular concern to fenceline 
neighborhoods, like refineries, chemical plants, and oil and gas wells, can be 
ramped up with the better information that Next Gen in rules will provide. It 
isn’t just the supersized facilities that matter; smaller but more numerous plants 
located right in neighborhoods can create significant risk.18 Rural areas that host 
violating industrial animal agriculture can also be an important health and jus-
tice priority.19 And EPA should not shy away from investigating some particu-
larly challenging problems that affect overburdened communities, like unlawful 
pesticide application that affects farmworkers20 and large- scale tampering with 
emissions controls for diesel trucks.21

 15 Lee, “Confronting Disproportionate Impacts,” 10125.
 16 Gillingham, “Racial Disparities in the Health Effects from Air Pollution.”
 17 Seema Kakade and Matt Haber, “Detecting Corporate Environmental Cheating,” Ecology Law 
Quarterly, Vol. 47, No. 3 (March 2021): 805– 20.
 18 See, e.g., EPA Enforcement Alert, “Violations at Metal Recycling Facilities Cause Excess 
Emission in Nearby Communities,” July 2021, https:// www.epa.gov/ sys tem/ files/ docume nts/ 2021- 
07/ metals hred der- enfal ert.pdf.
 19 Wendee Nicole, “CAFOs and Environmental Justice: The Case of North Carolina,” 
Environmental Health Perspectives, Vol. 121, No. 6 (June 2013): 182– 89.
 20 Rafter Ferguson, Kristina Dahl, and Marcia DeLonge, “Farmworkers at Risk: The Growing 
Dangers of Pesticides and Heat,” Union of Concerned Scientists (December 2019), https:// www.ucs 
usa.org/ resour ces/ farm work ers- at- risk.
 21 “Tampered Diesel Pickup Trucks: A Review of Aggregated Evidence from EPA Civil 
Enforcement Investigations,” EPA (November 2020), https:// www.epa.gov/ enfo rcem ent/ tampe red- 
die sel- pic kup- tru cks- rev iew- agg rega ted- evide nce- epa- civil- enfo rcem ent. The EPA diesel tampering 
report is an example of a vital role for enforcement, today and in the Next Gen era: investigating 
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Make the most of advanced monitoring
EPA already emphasizes using the most advanced tools to detect serious 
problems. That should be expanded, with an aggressive effort to discover 
cutting- edge monitoring technologies and to develop new ones where nec-
essary. Monitoring expertise is growing by leaps and bounds, and so should 
government’s ability to tap into that expertise to protect the public. Remote- 
monitoring strategies in particular deliver a dual benefit: they help find serious 
problems without alerting companies that might try to obscure what’s going on, 
and they increase deterrent punch as companies know that they are not as invis-
ible as they thought.22 Funding for state equipment and communities of exper-
tise among feds and states will help spread the most useful ideas.

Use enforcement cases to promote innovative solutions
Enforcement cases start by dragging someone to the table when they are caught 
in significant violation. No company likes to be there. But it is surprisingly 
common for businesses forced into that uncomfortable position to realize that 
there may be opportunity as well. Yes, they are going to have to move quickly 
to comply and pay a penalty. Of course. But instead of dragging their feet and 
making it as painful as possible, they can shift from laggard to leader. I’ve seen it 
happen. There may be a new control technology that makes both environmental 
and economic sense. Perhaps a more robust monitoring system could be installed 
that both ensures compliance and reassures neighbors. By stepping forward, 
companies might set a new bar for their industry and try to regain their good 
reputation. EPA should actively seek out these opportunities as part of its mitiga-
tion authority, as EPA has recently announced it intends to resume doing.23 The 
shared government/ industry experimentation that is possible under a settlement 
agreement can lay the foundation for a potential industry- wide improvement, 

problems, drawing attention to them through enforcement cases, and scoping out how widespread 
the problems are. Enforcement alone can’t solve many of these problems, but it can help define the 
issue and set it up for regulatory attention.

 22 See, e.g., Ben Chugg et al., “Enhancing Environmental Enforcement with Near Real- 
Time Monitoring: Likelihood- Based Detection of Structural Expansion of Intensive Livestock 
Farms,” International Journal of Applied Earth Observations and Geoinformation, Vol. 103, No. 4 
(2021): 012463.
 23 EPA, “Using All Appropriate Injunctive Relief Tools in Civil Enforcement Settlements,” April 
26, 2021, https:// www.epa.gov/ sites/ defa ult/ files/ 2021- 04/ docume nts/ usingallappropriateinjunc
tiverelieftoolsinciv ilen forc emen tset tlem ent0 426.pdf. The Trump EPA and Department of Justice 
abandoned the bedrock principle that companies should have to make up for the harms they caused 
by violating. The Biden EPA is restoring that idea to its appropriate central position. For examples 
of Next Gen ideas included in settlements, see EPA, “Next Generation Compliance: Enforcement 
Settlement Highlights (last edited December 20, 2016),” https:// www.epa.gov/ sites/ defa ult/ files/ 
2016- 05/ docume nts/ next gen- enfs ettl emen thig hlig hts.pdf.
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as happened, for example, after enforcement cases proved that fenceline moni-
toring was feasible and effective for refineries.24

Deploy data analytics to get the most bang for the buck
Next Gen depends heavily on better company monitoring and more robust and 
reliable self- reporting. All that new data— plus the information EPA already has 
access to— can support far more sophisticated data analytics to find the worst 
problems. Predictive analytics can send inspectors to the locations most likely to 
have serious issues,25 and analytics with satellite imagery can be used to flag sites 
that were not noticed with more traditional methods.26 Potentially criminal ac-
tivity can be spotted amid the noise of huge data sets, like the two recent studies 
finding statistical evidence that air monitors are strategically turned off27 and 
water- discharge reports are deliberately not filed28 to avoid reporting violations. 
EPA taps into some analytic power now but can do a lot more with the additional 
data that will be available under Next Gen. This is an area where limited invest-
ment will pay off big time in public health protection and extending the reach of 
existing enforcement staff. Analytics can be deployed at any level— federal, state, 
local— to help address priority issues.

Be mindful and intentional about enforcement’s role in identifying issues that 
need programmatic attention
Inspectors in the field are often the first to suspect a previously overlooked 
problem. They discover hazardous waste facilities with serious air violations, 
including constant venting of organic vapors into the atmosphere.29 They 
document the widespread practice of illegal tampering with truck emission 
controls— through so- called aftermarket defeat devices— which result in emis-
sions of oxides of nitrogen (the pollutant at issue in the Volkswagen case) up to 

 24 See the fenceline monitoring provisions in EPA’s refinery rule, codified at 40 CFR § 63.658.
 25 Miyuki Hino, Elinor Benami, and Nina R. Brooks, “Machine Learning for Environmental 
Monitoring,” Nature Sustainability, Vol. 1 (October 2018): 583– 88, https:// doi.org/ 10.1038/ s41 
893- 018- 0142- 9 (machine learning to better predict facilities at high risk of serious water pollution 
violations could double the effectiveness of environmental inspectors).
 26 Cassandra Handan- Nader, Daniel E. Ho, and Larry Y. Liu, “Deep Learning with Satellite Imagery 
to Enhance Environmental Enforcement,” in Jennifer B. Dunn and Prasanna Balaprakash eds., Data- 
Driven Insights and Decisions: A Sustainability Perspective, (Elsevier, 2021) 205– 28; James K. Lein, 
“Implementing Remote Sensing Strategies to Support Environmental Compliance Assessment: A 
Neural Network Application,” Environmental Science and Policy, Vol. 12 (2009): 948– 58.
 27 Yingfei Mu, Edward A. Rubin, and Eric Zou, “What’s Missing in Environmental (Self- )
Monitoring: Evidence from Strategic Shutdowns of Pollution Monitors,” National Bureau of Economic 
Research (April 2021, rev. October 2021), https:// doi.org/ 10.3386/ w28 735.
 28 Daniel Nicholas Stuart, “Strategic Non- Reporting Under the Clean Water Act,” chapter in 
“Essays in Energy and Environmental Economics,” PhD diss., Harvard University 2021, https:// nrs.
harv ard.edu/ URN- 3:HUL.INSTRE POS:37368 502.
 29 EPA Enforcement Alert, “National Compliance Initiative Focus on RCRA Air Emissions,” June 
2020, https:// www.epa.gov/ sites/ defa ult/ files/ 2020- 06/ docume nts/ ncirc raai renf aler t060 320.pdf.
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300 times the allowable limits.30 EPA can elevate awareness of these problems 
through enforcement cases and can work with program offices to design Next 
Gen regulatory fixes where that’s necessary. In the Next Gen era, enforcement 
can more consciously look for these opportunities, so programs have the infor-
mation they need to tackle problems at the necessary scale.

Enforcement’s Essential Next Gen Role in Buttressing 
the Strength of the Compliance Foundation

Another category of critical enforcement work in the Next Gen era, which 
requires far more investment than it gets today, is making sure the compliance 
foundation remains sound. Next Gen in rules can ensure far more effective im-
plementation and much better compliance, but only if we build that foundation 
and keep it strong. What does that mean for the makeup of enforcement work?

Actively participate in writing rules
Enforcers know that a lot of companies violate. They live that every day. People 
who write rules don’t necessarily understand that. They haven’t observed close- 
up the many inventive and creative ways people find to avoid doing what’s re-
quired. They haven’t experienced the stunning willingness of some companies 
and their managers to put other people at risk to make a buck. Nor do they see 
firsthand the good old- fashioned incompetence that is so frequently an element 
of serious violations. That’s one reason that Next Gen doesn’t have a stronger 
foothold at EPA: lots of rule writers don’t have a visceral understanding that 
violations abound in all sizes of companies. Enforcers’ experience- supported 
skepticism about the likelihood of compliance, joined with education about rule 
design features that make violations far less likely, can add a helpful note of re-
alism to rule design. Enforcement needs to invest a substantial chunk of effort 
in advocating for Next Gen ideas in the sometimes tedious and detail- oriented 
work of writing regulations, as I advocated in  chapter 4. The enforcement mis-
sion isn’t just to bring cases, it’s to drive better compliance outcomes. Every time 
Next Gen ideas are included in a rule, that’s people protected and a bunch of en-
forcement cases that will never be needed because the company complies on its 
own. All rowing in the same direction.

 30 EPA, “Tampered Diesel Pickup Trucks,” 12.
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Support oversight of permits to ensure they follow through on Next Gen 
provisions
The document that controls compliance obligations often isn’t the regulation di-
rectly, it’s the permit. Permits are usually written by states. If a permit isn’t en-
forceable and doesn’t include the regulations’ Next Gen provisions— doesn’t have 
a limit, a required monitoring method, or effective reporting, for example— that 
great- in- theory standard isn’t going to cut it. It isn’t enforcement’s job to make 
sure the permits are done right. But when enforcement discovers that they aren’t, 
that’s something that programs need to pay attention to. Enforcers can collabo-
rate with program offices to ensure there is a system for tracking permit quality 
and avoiding rule design holes that allow poor quality permits to slip through, 
undermining compliance.

Build a better system for state reporting
Many of the Next Gen features discussed in this chapter— monitoring, improved 
data analytics, attention to the national picture— depend on states informing 
EPA about violations. For example, the state and EPA analytic tool to priori-
tize drinking water violations for enforcement attention is for naught if states 
don’t tell EPA about most of the violations.31 In many programs today, state re-
porting is unreliable or worse. When that happens, even terrific analytic tools 
are useless. Garbage in, garbage out. This issue persists across many programs, 
despite the fact that we live in the electronic age when access to the information 
should be both easy and cheaper than handling it the arcane way we often do 
now. Enforcers should be at the front of the line insisting that this be changed so 
the public and regulators can know what the real compliance story is.32

Advocate for innovation in compliance monitoring
Enforcement is built on compliance monitoring. Some is company self- 
monitoring, some is government monitoring, and some comes in other ways, 
through nongovernmental organizations or academic research, for example. 
The traditional presumption that inspectors would be checking every regu-
lated facility was always a pipe dream; inspectors can’t possibly inspect even a 
tiny fraction of the facilities covered by environmental rules. And for many types 
of facilities that’s not the best way to know what’s going on anyway; many im-
portant problems are not observable during a one- time visit. Enforcers need to 
insist on accurate and reliable self- monitoring (see above: active participation 

 31 GAO, “Unreliable State Data Limit EPA’s Ability to Target Enforcement Priorities and 
Communicate Water Systems’ Performance,” GAO- 11- 381 (June 2011): 23– 24.
 32 See  chapter 2, section titled “For Some Important Programs, EPA’s Understanding of 
Noncompliance Is Wrong”;  chapter 10, section titled “The 1970s Federalism Model for Controlling 
Information Is Holding Us Back Now.”
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in writing rules). And enforcers should make the most of technologies that can 
screen for the most serious problems, deploying remote sensing, data analytics, 
and satellite imagery, so inspectors go where it will do the most good. Satellites 
can, for example, help detect industrial animal feeding operations near sensitive 
water bodies33 or landscape changes in drinking water protected watersheds34 
and large releases of methane (and associated VOCs) at individual wellheads.35 
Even the comparatively low- tech strategy of remote video inspections can help 
extend the reach of existing inspectors. Sophisticated analytics can identify when 
sources may be failing to report as a strategy to avoid disclosing more serious 
violations.36 Enforcement should be seeking out these new opportunities to ex-
pand the impact of government resources and, not coincidentally, increase de-
terrent punch.

Embrace true transparency
Sharing EPA’s data with the public is a central feature of Next Gen, because it 
inspires better performance by industry and encourages innovative use of the 
data to drive better results. But true transparency means being candid about the 
problems with the data too. It isn’t enough to drop a footnote or have an explana-
tory box three clicks in that informs the user that the data are wildly incomplete. 
Data accuracy won’t improve without pressure, and there won’t be pressure as 
long as the public gets an unduly rosy picture of how it’s going.37 Plus, over time 
government drinks the Kool- Aid and starts believing its own inaccurate picture, 
much to the detriment of protective policy. If regulators know violations aren’t 
being reported, or that what is reported is misleading, government should say so, 
front and center. Yes, that’s uncomfortable and invites complaints and scrutiny. 
That’s why transparency works.

Patrol the boundaries
Well- intentioned rules can inadvertently create havens for evasion. 
A common place for that to happen is in regulatory exclusions, exemptions, and 
classifications. Many regulations attempt to encourage less impact by making 
requirements for the theoretically lower- risk activities less onerous. Whenever a 
regulation draws a line and says “on this side of the line you have tough standards 

 33 Cassandra Handan- Nader and Daniel E. Ho, “Deep Learning to Map Concentrated Animal 
Feeding Operations,” Nature Sustainability, Vol. 2 (April 2019): 298– 306.
 34 Lein, “Implementing Remote Sensing Strategies,” 953.
 35 Judy Stoeven Davies, “EDF Ready to Go into Space,” Environmental Defense Fund Special 
Report, Spring 2019, https:// www.edf.org/ sites/ defa ult/ files/ docume nts/ Spri ngSp ecia lRep ort- Mar 
kBro wnst ein.pdf.
 36 Mu, Rubin, and Zou, “What’s Missing in Environmental (Self- )Monitoring”; Stuart, “Strategic 
Non- Reporting.”
 37 “Clean Water Act: EPA Needs to Better Assess and Disclose Quality of Compliance and 
Enforcement Data,” Government Accountability Office, GAO 21- 290, July 2021.
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but on the other side you don’t,” the rule creates a motive to at least appear to be 
on the more relaxed side. It is well known that regulators focus the vast majority 
of their attention on the highest- impact facilities with the tightest standards, so 
the lesser regulated also have less chance of government oversight. Fewer rules, 
less scrutiny. Who wouldn’t prefer to be there? Such line- drawing can moti-
vate actual changes that reduce impact. But here’s a sure thing: some, perhaps 
many, companies will falsely claim to be on the less- regulated side, figuring that 
the reduced obligations and oversight make it unlikely their inaccurate claims 
will be detected. Large generators of hazardous waste will say they only create 
small quantities and thereby duck more stringent obligations to protect the 
public from releases.38 Companies will falsely claim to emit less air pollution and 
thereby avoid more stringent air pollution controls, exposing people to unlawful 
emissions.39 New Source Review is a giant boundary catastrophe.40 When this 
kind of rule- breaking proliferates, it can have significant impacts on communi-
ties and go largely unnoticed by regulators. Rules have to be clear- eyed about this 
reality and include barriers and detection systems to prevent this from routinely 
happening. And enforcers need to patrol those boundaries— through analytics 
and random sampling when appropriate— to flag the programs where boundary 
cheating is causing real harm and requires a regulatory fix.

Enhance oversight of state enforcement
EPA’s State Review Framework sets common metrics for evaluating state en-
forcement performance.41 It is extremely useful to have this established struc-
ture, but in the Next Gen era the emphasis may shift. Reporting systems shared 
by EPA and states will allow a more detailed examination of compliance status. 
Examination of state activities to ensure accuracy of self- reported data can move 
up the priority list. Robust analytics to examine compliance gaps and serious 
problems should be a more prominent feature. Environmental justice needs to be 
front and center in reviewing the priorities for enforcement attention. And EPA 
needs to reexamine the current third- rail ideas of comparing states and using 
transparency pressure to force attention to serious deficiencies. There aren’t 
many levers to drive better outcomes as it is, not to mention that state residents 
deserve to know how their government is performing.

 38 See  chapter 2, note 57.
 39 For example, see Environmental Integrity Project, “Dirty Deception: How the Wood Biomass 
Industry Skirts the Clean Air Act,” April 26, 2018, https:// www.env iron ment alin tegr ity.org/ wp- cont 
ent/ uplo ads/ 2017/ 02/ Biom ass- Rep ort.pdf.
 40 Chapter 1, section titled “Programs with Pervasive Violations: Four Examples,” subsection titled 
“Air Pollution: New Source Review for Coal- fired Power Plants.”
 41 “State Review Framework: Compliance and Enforcement Program Oversight,” EPA, https:// 
www.epa.gov/ com plia nce/ state- rev iew- framew ork.
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Enforcement Can Lead the Charge for Innovation

Enforcement has a big advantage in driving environmental innovation: it can ex-
periment with new ideas in the context of specific cases, often with willing part-
ners. Innovation is a central theme in many of the ideas previously discussed, 
like Next Gen in rules, creative mitigation, strategic focus of civil and criminal 
enforcement, compliance monitoring, and data analytics. Described in the fol-
lowing are some additional seldom- used innovations that should play a much 
bigger role in the Next Gen era.

Conduct field research and experimentation
It has often been lamented how thin the data are to support regulatory strategy 
choices. Common wisdom and assumptions— alas, too frequently wrong— are 
often the basis for regulatory decisions, which can lead to the unacceptably poor 
compliance outcomes recited throughout this book. In addition to the other Next 
Gen ideas discussed in this chapter, compliance should seek out opportunities 
for rigorous experiments to test the effectiveness of intervention options. Inertia 
to keep doing things the way they have always been done is powerful; sometimes 
a randomized controlled trial or other robust field evaluation is the blast that is 
needed to shake regulators out of their comfort zone. A well- designed study also 
provides actual proof about what works, and what doesn’t, so the discussion can 
proceed on evidence rather than ideology. Like the inspired study that was done 
in India showing that random assignment of auditors resulted in a huge increase 
in the accuracy of the environmental data reported.42 Government can’t afford 
very many of these efforts, either in dollars or time expended, so they have to 
be chosen for maximum impact. For that reason, they should focus on the truly 
game- changing ideas, not just tiny increments in business as usual.

Encourage state innovation
For the reasons discussed in the previous chapter, the lack of reliable infor-
mation on outcomes has discouraged EPA from supporting state compliance 
innovations. Once performance data are more routinely available as a result 
of Next Gen, that should change. Everyone will learn from state experiments, 
whether they succeed or fail. And an emphasis on innovation will direct 
regulators’ combined attention to solving problems instead of focusing on the 
inherently fraught standoffs of cooperative federalism. A state with a theory of 
change— why a different approach seems likely to be more effective, based on 

 42 Esther Duflo, Michael Greenstone, and Nicholas Ryan, “Truth- telling by Third- party Auditors 
and the Response of Polluting Firms: Experimental Evidence from India,” Quarterly Journal of 
Economics, Vol. 128 No. 4 (2013): 1499– 545.
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more than just a hope— and the willingness to credibly measure that, should find 
a willing and flexible partner in EPA. We don’t have to make a federal case of eve-
rything, and in the Next Gen era we won’t have to.

Invest a lot more in data systems and analytics
Even though this topic has already been mentioned in this chapter, I include it 
again here because it is so important. The landscape for spotting and solving big 
problems is opening up before us at an astonishing rate, but government has 
only taken a few tentative steps into the new possibilities.43 Some analytics allow 
regulators to do what they are already doing, just much more effectively and ef-
ficiently. Like targeting for inspectors or spotting the criminal actors. Some ana-
lytics tools have the possibility of driving an entirely new approach to regulation. 
If it were possible to reliably monitor compliance in real time 24/ 7, how might 
our regulatory strategy change? Sophisticated data analytics can be a form of 
real- time monitoring for problems that are tough to measure directly. Investing 
in capacity to use the newest techniques will pay off immediately in increased 
bang for the buck and have the potential to transform regulatory approaches.

What Should Enforcement Do Now, in the Transition to the 
Next Gen Era?

Even if EPA and states embrace Next Gen enthusiastically, the process of building 
compliance drivers into rules and permits will take many years. The rest of this 
chapter is about what can happen while that’s underway.

Added to the mix is a new enforcement responsibility: addressing compliance 
with recently and about- to- be finalized climate rules. Those rules should include 
Next Gen provisions— right? Surely that’s a no- brainer— that drive much better 
compliance than most EPA regulations achieve, so the enforcement lift should 
not be quite as heavy. But it will still be essential, both to spot issues that the rules 
didn’t anticipate and to send a clear and unmistakable message that EPA will be 
both vigilant and aggressive in insisting on compliance.

Here’s what’s not on the list: expecting enforcement to do the baseline job of 
assuring compliance by millions of facilities regulated in rules that have big com-
pliance holes. That’s never going to be possible. Not now, not ever. The giant gap 
between what the rules expected to happen and what’s really going on cannot be 
closed by enforcement. Acknowledging that hard truth is what drives the need 
for another way.

 43 Robert L. Glicksman, David L. Markell, and Claire Monteleonia, “Technological Innovation, 
Data Analytics and Environmental Enforcement,” Ecology Law Quarterly, Vol. 44 (2017): 41– 87.
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So where does that leave us? We see the already known huge compliance 
problems and in our peripheral vision other looming threats that are mostly 
ignored because the right- in- front- of- us is already more work than is pos-
sible. Enforcers face the challenge of rules that not only fail to include compli-
ance drivers but sometimes actively make the enforcement job harder. We look 
at the tiny resources with which enforcers are expected to address all those is-
sues. Given that there is no way enforcement can accomplish the impossible task 
assigned in the rules, but it will take Next Gen many years to fix that, what should 
happen right now?

It is time to revise priorities. Traditionally enforcers nationwide have 
attempted to do as much as they can to tackle the giant mountain of “routine” 
noncompliance issues using the woefully inadequate resources at hand. No, it 
can’t be done. But enforcers are a can- do group, so they try their best. Meanwhile, 
innovation that could help solve the problem over the longer- term fights for at-
tention. Because the violations enforcers know about— and the disquieting sus-
picion that those are only the tip of the iceberg— exceed capacity to act by many 
orders of magnitude, it is tough to make room for new approaches. Ideas that 
could make a substantial difference in a year, or two, or three don’t make it on to 
the agenda because there is a serious violator in front of you right now and surely 
that’s a higher priority?

Actually, no. I am reminded of the short essay, “Mop- and- Bucket Solutions 
Keep Us Forever Cleaning Up.”44 If you come into a room where a faucet is 
spilling water all over the floor, and on the opposite side there is a mop and 
bucket, what do you do? It may strike you as obvious that you should start by 
turning off the faucet. Yet in the public policy arena too often our response is to 
start mopping. Next Gen seeks to turn the faucet handle, significantly reducing 
the violators, while enforcement is primarily about mopping. Yes, given the 
power of enforcement to change behavior through general deterrence, there is 
some faucet- turning involved. But that’s nowhere close to enough. Using Next 
Gen strategies, it takes many years to turn the faucet, and even then it will never 
be completely shut, so you cannot manage without a vigorous mopping opera-
tion. But we need to put turning the faucet higher on the priority list.

What does that mean for enforcement in the near term? Here is the work 
that should move to center stage right away, even though it means fewer cases 
get done.

 44 Donella Meadows, “Mop- and- Bucket Solutions Keep Us Forever Cleaning Up,” The Donella 
Meadows Project: Academy for Systems Change, 1995, https:// don ella mead ows.org/ archi ves/ mop- 
and- buc ket- soluti ons- keep- us- fore ver- clean ing- up/ .
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Ratchet up attention to Next Gen in rules and permits
In the perfect world, EPA programs that write regulations and issue permits, or 
oversee state rules and permits, would be mindful of Next Gen principles and de-
vote time and effort to getting those compliance drivers right. After a brief pause 
to marvel at how wonderful that would be, we come back to reality and acknowl-
edge that Next Gen faces an uphill climb. Without advocates willing to do the de-
manding work of listening to the details of program challenges and adapting Next 
Gen ideas to the circumstances of each program and rule, making suggestions until 
they find some that stick, it’s not going to happen. Over time this may change as re-
liable results make believers of program staff, but right now the compliance team 
are the only Next Gen advocacy candidates. If an enforcement person isn’t there 
pointing out that the great regulatory idea isn’t going to work in real life and that 
outcomes will be poor unless compliance designs are built in, probably no one will. 
Every rule or permit program that includes Next Gen means hundreds to thousands 
of violations that won’t happen, so from a return- on- investment point of view, it’s a 
winner. It’s all faucet, no mop.

Enhance strategic use of civil and criminal enforcement
Concentrating national focus on a particular sector or regulatory problem is 
powerful. It commands attention. Such efforts can drive broad- scale change in 
performance and improve results. And they can document how bad the problem 
is and why. Reacting to violations will always be an essential part of enforce-
ment, but a bigger share of the work can be proactive: regulators pick it because 
it needs attention, even though the outcome is uncertain. National Compliance/ 
Enforcement Initiatives are one example of this for civil enforcement. Criminal 
enforcement could dramatically increase its clout by doing something compa-
rable for problems posing the biggest health threats. Robust data that comes from 
extensive field investigations, and the solutions developed through the subse-
quent cases, can inform a change to regulations. A much bigger share of the civil 
and criminal enforcement workload should be devoted to such investigations. 
That can feel risky; enforcement metrics reward doubling down on the sure thing 
far more than exploring the important but uncertain. But exploration should be 
seen as a core function of enforcement, far more important than speeding up 
an assembly line of precooked cases. Such choices will be paramount for advan-
cing environmental justice; because there are far more deserving cases to address 
disproportionate burdens than there are resources to pursue them, strategies to 
expand impact will be vital.45

 45 See EPA, “Strengthening Enforcement in Communities with Environmental Justice Concerns,”   
Apr i l  30 ,  2021,  https : / /  w w w.epa .gov/  s i tes/  defa u lt /  f i l es /  2021-  04/  docume nts/ 
strengtheningenforcement inco mmun itie swit hejc once rns.pdf; EPA, “Strengthening Environmental 
Justice Through Criminal Enforcement,” June 21, 2021, https:// www.epa.gov/ sys tem/ files/ docume 
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Invest in innovation for advanced monitoring, data analytics, field 
experiments, and settlements
There will be more innovation opportunities once Next Gen is firmly in place. 
But a lot can be done right now. Innovation shouldn’t be shoehorned in at the 
margins; it deserves a place right in the middle. Not only can it help solve imme-
diate problems on today’s agenda, it can also set the stage for even bigger leaps 
forward in the middle term. More money, staff time, and senior level attention 
should be devoted to finding and using the newest monitoring technologies, in-
cluding satellite data. Analytics are an untapped powerhouse for turning existing, 
or obtainable, data into actionable information immediately, as many examples 
throughout this book demonstrate. Lurking in the background of analytics is the 
importance of upgrading EPA’s data systems, both so they are ready for the flood 
of Next Gen data and so that they can accommodate the increased transparency 
and analytic load that innovation requires. There are a number of academics 
with both the capability and the interest to conduct field experiments that dem-
onstrate how effective innovative ideas are at driving change; EPA should be 
making the most of their knowledge and design savvy to jump past ideology and 
land on solid results. Finally, EPA can actively use cases to build Next Gen ideas 
into settlements, as EPA recently said it intends to resume doing.46

The need for these shifts of emphasis will grow ever more pronounced as the 
climate changes. That’s partly due to the critical need to elevate enforcement 
of climate rules. But a changing climate is also going to shift noncompliance 
problems in unpredictable ways. Droughts, floods, fires, storms, and heat will all 
affect both compliance and the health risks from violations. Enforcement’s role 
as a first alert and as an investigator of both problems and solutions will be in-
creasingly important.

All of these ideas take investment of time. And they require money. The 
biggest responsibility of senior leadership is deciding where to put those re-
sources. We are way behind on the mopping already, and that’s only going to get 
worse. More money for mopping is absolutely needed because the rising water 
is affecting people right now. But not at the expense of turning the faucet. That’s 
the only way to fix the problem longer term. And, as we have so recently been 
reminded, depending exclusively on enforcement isn’t a plan anyway; a change 

nts/ 2021- 07/ strengthe ning ejth roug hcri mina l062 121.pdf; EPA, “Strengthening Environmental 
Justice Through Cleanup Enforcement Actions,” July 1, 2021, https:// www.epa.gov/ sys tem/ files/ 
docume nts/ 2021- 07/ streng then inge nvir just ice- cle anup enfa ctio n070 121.pdf.

 46 See EPA, “Using All Appropriate Injunctive Relief Tools,” https:// www.epa.gov/ sites/ defa ult/ 
files/ 2021- 04/ docume nts/ usingallappropriateinjunctiverelieftoolsinciv ilen forc emen tset tlem ent0 
426.pdf.
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in administrations can cut the legs out from under that approach virtually over-
night. It is possible to make a far bigger difference, and one that is much more 
durable in both the near and long term, by embracing innovation. The more in-
novative approaches are tried, the more helpful applications will appear. Let’s de-
cide to learn faster.
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Conclusion
What’s the Bottom Line?

The push for carbon offsets— an idea that is sprinting into the regulatory arena at 
the present minute, often under the banner of “net zero” goals— offers a window 
into the compliance challenges discussed in this book. Carbon offsets are credits 
polluters can buy instead of cutting their own carbon emissions. In other words, 
instead of reducing its own carbon, the polluter funds reductions by others. Credits 
are intended to finance projects that will reduce or sequester carbon, thereby “offset-
ting” the carbon that the purchaser continues to emit. The theory is that purchase of 
carbon offsets will fund valuable carbon- reduction projects that otherwise wouldn’t 
happen, at the same time they cut costs for carbon polluters transitioning to a lower 
emission future. The mythical universe where everybody wins. Not surprisingly, 
they are wildly popular.

Carbon offset programs have features that will sound very familiar to readers 
of this book. Carbon reductions from offsets can’t be “measured”; they depend on 
assumptions about what would have happened in the alternate universe where the 
project didn’t get offset funding (just like energy efficiency,  chapter 7). They are 
largely about what happens with land use, such as forest preservation or agricultural 
practices (just like conventional renewable fuels,  chapter 8). Decisions about what 
qualifies as an offset require complicated, and often individualized, determinations 
that involve behind- the- scenes exercise of judgment (just like New Source Review, 
 chapter 1). Legitimacy of offset credits depends on actions many decades into the 
future (just like abandoned oil and gas wells,  chapter 9).

And also just like many other programs analyzed in this book, offset credits 
create incentives to resist accountability. That’s because offsets put two desirable 
outcomes— increased funding for carbon- reduction projects and reduced costs for 
polluters— in tension with the carbon- cutting purpose that originated the whole 
enterprise. Admitting that we are not actually getting the carbon improvements we 
need from offsets jeopardizes the funding streams and cost savings on which many 
projects, companies, and countries depend. So of course, there is huge pressure not 
to do that.

We know what happens. We’ve seen this movie before. Offset projects will 
routinely overestimate carbon savings, because it’s in everyone’s interest to do so 
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(see energy efficiency).1 It will prove close to impossible to determine if projects 
would have happened anyway and therefore provide no additional climate ben-
efit, and whether outside- of- program impacts (aka “leakage”) cancel out claimed 
reductions (see energy efficiency and renewable fuels).2 There will be lots of 
fraud, because the offsets market creates an ungovernable opportunity to make 
a lot of money with little chance of getting caught (see renewable fuels).3 We will 
find out that essential commitments to take or prevent action decades hence are 
not realized (see abandoned oil and gas wells).4 Investigations that reveal all these 
fatal flaws will result in calls for enforcement to miraculously plug the giant com-
pliance holes (see every program discussed in the entire book). Meanwhile, more 
real, we- know- for- sure carbon will be released into the atmosphere because un-
reliable, really- we- have- no- idea carbon offsets give companies license to do that.

My point in raising carbon offsets isn’t to explore the many complexities of 
offset programs. It’s to illustrate how ongoing and immediate the compliance 

 1 Mark Shapiro, “Conning the Climate: Inside the Carbon- Trading Shell Game,” Harper’s 
Magazine, February, 2010 (overestimating emissions reductions from offset projects is the trapdoor 
in the offset program; some studies show overestimation can be as much as 100%); Lisa Song, “An 
(Even More) Inconvenient Truth: Why Carbon Credits for Forest Preservation May Be Worse Than 
Nothing,” ProPublica, May 22, 2019, https:// featu res.pro publ ica.org/ bra zil- car bon- offs ets/ incon veni 
ent- truth- car bon- cred its- dont- work- defore stat ion- redd- acre- cambo dia/  (“The hunger for these 
offsets is blinding us to the mounting pile of evidence that they haven’t— and won’t— deliver the 
climate benefits they promise”); Grayson Badgley et al., “Systematic Over- Crediting in California’s 
Forest Carbon Offsets Program,” Global Change Biology (October 2021), https:// doi.org/ 10.1111/ 
gcb.15943 (a systematic flaw in California’s forest offsets program— the largest compliance market in 
operation today— results in over crediting that is larger than the buffer pool that is intended to cover 
risks to forest carbon).
 2 Barbara Haya et al., “Managing Uncertainty in Carbon Offsets: Insights from California’s 
Standardized Approach,” Climate Policy, Vol. 20, No. 9 (2020): 1117, 1122, https:// doi.org/ 10.1080/ 
14693 062.2020.1781 035 (in California’s climate offsets program, offset value uncertainty for mine 
methane capture is so large that there might be no non- additional carbon reductions from the credits 
given for these projects); Kenneth R. Richards, “Environmental Offset Programmes,” in Kenneth R. 
Richards and Josephine van Zeben eds., Policy Instruments in Environmental Law (Edward Elgar, 
2020), 346 (leakage— carbon emission increases elsewhere— are especially challenging for land- use 
offset projects; studies show that between 5% and 90% of carbon reductions can be lost from leakage).
 3 “Guide to Carbon Trading Crime,” Interpol Environmental Crime Programme (June 
2013): 11– 25, https:// globa lini tiat ive.net/ analy sis/ inter pol- guide- to- car bon- trad ing- crime/  (carbon 
offset markets are particularly vulnerable to fraud because a carbon reduction credit is so dif-
ficult to measure and verify; as demand for offsets increases, fraud is expected to rise); Richards, 
“Environmental Offset Programmes,” 347 (a review of 10 leading forestry offset standards found that 
all the standards were severely flawed and could not protect against gaming by offset developers). 
See also  chapter 6, discussing the reasons markets can’t succeed when credit quality is impossible to 
determine.
 4 GAO, “Carbon Offsets: The U.S. Voluntary Market Is Growing, but Quality Assurance Poses 
Challenges for Market Participants,” GAO- 08- 1048 (August 2008): 29 (forestry offset projects may 
not be permanent because disturbances such as insect outbreaks and fire can return stored carbon 
to the atmosphere); Evan Halper, “Burned Trees and Billions in Cash: How a California Climate 
Program Lets Companies Keep Polluting” Los Angeles Times, September 8, 2021 (trees part of carbon 
offset program burned in forest fire); “Driving Climate Smart Agriculture with Data,” Center for 
Climate and Energy Solutions, May 26, 2021, https:// www.c2es.org/ 2021/ 05/ driv ing- clim ate- smart- 
agri cult ure- with- data/  (in agriculture there is a disconnect between what science suggests has lasting 
carbon benefits and what voluntary carbon markets promote).
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fallacies are. We want to believe, and we have long assumed, that compliance 
with environmental rules is good, and that enforcement can be counted on to 
take care of the rest. Those assumptions have allowed policy makers to ignore the 
huge rift between goals and real- life implementation. The dual fictions that it’s 
not a big problem and it isn’t my problem anyway allow program authors to con-
tinue promulgating standards as if widespread violations don’t matter.

Meanwhile, back in the real world, lots of admirable goals fall into the com-
pliance gap. We see that in air not meeting safety standards, water bodies failing 
water- quality standards, communities across the country exposed to risks from 
drinking water, hazardous waste, toxic air emissions, dangerous chemicals, and 
industrial disasters. And those are just the problems we know about. Many of 
the nation’s troubling health risks are obscured behind monitoring and reporting 
violations, so the extent of the harm will never be known. Plenty of rules leave 
regulators with no way to know what’s really happening, although evidence 
suggests it isn’t good.

The foundational idea of Next Gen— the basic premise of this book— is that 
rules have to be designed to ensure that they deliver their public health goals. 
That’s why the book starts with examples of rules that worked well, and some that 
failed in spectacular fashion. Regulations can achieve extremely impressive com-
pliance rates, as occurred in the Acid Rain Program. Or regulators can throw the 
barn doors wide open, then wonder where the horses went, as has happened with 
New Source Review and the lead in drinking water rule. These examples reveal 
the shared characteristics of rules that deliver in the gritty world of implemen-
tation: they make compliance the path of least resistance. Rules that are notable 
compliance fails also have a common theme: they offer many ways to obfuscate, 
avoid, or ignore.

Next Gen isn’t an abstract idea. It is all about the messy, complicated world 
in which we actually live, which, you may have noticed, is some distance from 
policy theory. In the real world, many companies will look for ways around reg-
ulatory obligations, and all will be subject to the competing pressures of higher 
priorities, tight budgets, unexpected events, and incompetence. Some will just 
cheat. If regulations create space for things to go awry, they will. Those are the 
facts of life. To underscore how significant a problem this is, and to counter 
the unfounded belief that compliance with environmental rules is good, I have 
presented the most comprehensive data anywhere about compliance with envi-
ronmental rules, showing how widespread and serious our violation problems 
are. Most people, including many who have spent their careers in environmental 
protection, find this surprising. The evidence is everywhere, but we don’t see it 
because it doesn’t align with preconceived ideas about compliance. When you 
put all the violations data together and acknowledge that even those dismal 
results are only the tip of the iceberg, it is obvious how daunting the compliance 
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gap really is. And how much it contributes to our failure to solve problems that 
we thought we had addressed in regulations.

The dual false assumptions that created this mess are not just a sort of collec-
tive unconscious, they are also enshrined in written policy. Reversing the tide of 
commonly held beliefs is hard enough, but it becomes impossible when official 
guidance reinforces the error. My explanation of EPA’s rule- writing process and 
benefit- cost analysis protocols explores how seemingly neutral policy directives 
can end up cementing harmful assumptions.

This isn’t a woe- is- me book. Just the opposite. Solutions are available today, 
right now. It is gratifying to identify a problem and discover that we can fix it. 
We have the tools already, and more will emerge once we start looking for them. 
That’s what most of this book is about.

The best structural designs are tailored to specific problems. They are made- 
to- measure solutions, which consider the unique circumstances of the issue 
the rule is intended to address. But there are also many ideas that will help in 
nearly every situation. They are the workhorses of Next Gen. Real- time moni-
toring is one: once everyone can know what’s happening in close to actual time, 
compliance will improve because companies will know more about their own 
performance, government can efficiently follow what’s happening in the field, 
and companies will feel the pressure of regulators and the public keeping watch. 
Automatic consequences for failing to report is another. Today, neglecting or 
choosing to skip a report is usually a freebie, with compliance and transparency 
the loser. The simple strategy of making a failure to report more trouble for the 
company than complying can rapidly turn that around. Those are two of many 
options that regulators have at the ready, described in  chapter 5.

Next Gen isn’t about inserting one compliance idea in a regulation and calling 
it done. Every rule requires a compliance system, a suite of ideas that work to-
gether to drive toward the desired result. Monitoring is great, but you also need 
a strategy to inspire companies to use the required monitors, to undertake the 
necessary quality control, and to accurately report results. The same is true with 
the other parts of a rule. Every key element has to be resilient to the compliance 
pressures of real life, from inattention to deliberate cheating. The Next Gen elem-
ents work together to deliver strong compliance results. No one thing will do that 
on its own. Only a structure that fits the pieces together can build a strong imple-
mentation system. If the preferred rule strategy— like a market or a performance 
standard— can’t be designed to deliver robust and reliable implementation, that’s 
telling you it is time to reconsider. Ideology can’t substitute for a practical bottom 
line: getting the job done in the complicated reality of the world where we actu-
ally live, which is the only place that matters.

Next Gen’s insistence on taking a practical, real- world look at likely regulatory 
outcomes faces the highest hurdles when it confronts a popular idea. Carbon 
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offsets are a great example. Regulators, politicians, and the many companies that 
benefit all want to embrace policy theory that promises to achieve two important 
goals— funding for worthwhile projects, lower costs for regulated companies— 
while still accomplishing the climate purpose. That’s the win- win holy grail of 
regulatory outcomes. But that’s not what will happen. Mountains of evidence 
from other programs, as well as current investigations specific to carbon offsets, 
tell us that. Next Gen is not the most popular kid at the table when it insists on 
looking that kind of hard reality in the eye. But that’s one of Next Gen’s essen-
tial roles.

There are a host of existing problems that could benefit from Next Gen atten-
tion, but none are more critical than climate change. The widespread compliance 
fails we have observed for many environmental rules can’t be allowed to happen 
with regulations to reduce climate- forcing emissions. That’s why I spend three 
chapters of the book on essential areas for climate attention: electric generation 
and the reasons why the necessary work on energy efficiency should not be in-
cluded in an electricity carbon reduction plan; methane from oil and gas; and 
renewable fuels. All of these serious problems have solutions. But they are also 
burdened by popular ideas that are plainly compliance losers. It is far too late in 
the day to deploy regulatory strategies that are iffy to possibly fatal. No can do; 
these regulatory programs have to work the first time, not just in the theoretical 
world of economics but in the actual world where the impacts of a rapidly chan-
ging climate are hitting hard. Next Gen strategies can make the difference.

Nearly all environmental rules are implemented jointly by federal and state 
governments. The federalism structure that Congress created has been one of 
the great strengths and also one of the deep frustrations of environmental imple-
mentation. At its best, federalism requires EPA to learn from leadership shown 
by individual states and to consider the differing on- the- ground realities across 
the nation. Likewise, states can learn from each other, and at the same time are 
forced to acknowledge that what happens in one location can reverberate around 
the country, and the globe. The creative tension of cooperative federalism is part 
of the many successes the United States has achieved in environmental protec-
tion. But it can also drag the entire system down. My chapter on federalism says 
let’s not continue to double down on longstanding fights over regulatory au-
thority. Instead, let’s concentrate on how newly available tools— monitoring, data 
analytics, and information management— can orient us toward a shared focus on 
results and away from unwinnable and unproductive ideological battles.

Enforcement will continue to play a central and essential role in achieving 
compliance. Once it is freed from the impossible expectation that it can force fit 
compliance on millions of regulated facilities, it will be even more effective than 
it is today at doing what enforcers do best: addressing the large, unexpected, and 
impossible- to- prevent violations. Civil and criminal enforcement can be at the 
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forefront of environmental justice and finding sometimes unexpected answers 
to vexing problems. It is an absolutely critical cannot- live- without element of 
any compliance program, but regulations relying exclusively on enforcement 
are doomed. Enforcement can never carry that weight on its own. Once we have 
rules designed to close the compliance gap, enforcers can use the powerful and 
creative tools the law provides to address the unanticipated and explore innova-
tive solutions.

Next Gen will help to bridge the currently huge divide between what envi-
ronmental rules are intended to accomplish and what they actually achieve. 
Nowhere will that matter more than in communities overburdened with envi-
ronmental health risks. Pollution load isn’t equally shared today; it falls far more 
on communities of color and low- income areas of the country. For the same 
reason, communities with environmental justice concerns bear far more than 
their share of the risks from serious violations. Widespread significant violations 
are an environmental justice issue. No one knows better than these communities 
how unreliable it is to depend exclusively on enforcement to secure a healthy en-
vironment. Regulations designed using Next Gen principles— that make compli-
ance the default— are a more dependable route to a healthier environment.

Our biggest challenge isn’t what to do to close the compliance gap— there are a 
wide variety of options available today, many of which are detailed in this book— 
it’s deciding that we are going to act. My experience is that people often hold fast 
to conventional wisdom even when it is demonstrably false. It is extremely hard 
to dislodge the usual way of doing things.

That’s what this book is hoping to change. There are lots of ways to build 
regulations that will work better in real life. Scores of options. And many more 
will arise once we get serious about finding them. There doesn’t have to be a 
chasm between what regulators try to do and what actually occurs. We can get 
much better results than we are achieving today. That’s especially important for 
rules to tackle the overwhelming threat of climate change. Doing our best, or 
living to fight another day, aren’t acceptable outcomes for climate. We have to 
deliver.

We can have regulations that achieve what they set out to accomplish by in-
cluding Next Gen strategies in every rule. How do we get rule writers to do that? 
Profound institutional change doesn’t reliably happen because you ask nicely. Or 
because you say it’s required. We get there by applying the lessons of Next Gen 
to the regulatory process. We can’t just tell rule writers to do it, we have to design 
the process so it is impossible to avoid. Like requiring a rigorous and realistic 
compliance evaluation as part of the mandatory benefit- cost analysis or forcing 
consultation with compliance experts before the rule can be finalized. Chapter 4 
lays out the institutional hurdles that currently work against including strong 
compliance provisions in regulations and describes changes that could push rule 
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writers to consider compliance up front, because doing so will be the path of least 
resistance.

This book is about environmental problems. It includes evidence of and 
solutions to the widespread violations of environmental rules and the damage 
they do to our aspirations for protecting people’s health and the natural environ-
ment on which public health depends. But regulators in other programs will also 
recognize their own dilemmas in these pages. The same wrong assumptions are 
visible in grossly underpaid taxes, drugs with dangerous impurities, and nursing 
homes that misrepresent their safety records. The belief that somehow enforce-
ment can compensate for regulations that aren’t designed to ensure robust im-
plementation is nearly universal. Read the newspaper on almost any day and you 
will see it repeated over and over. So while Next Gen is focused on environmental 
regulations, its lessons apply much more broadly.

Here’s my message to regulators, companies, communities, and nongovern-
mental advocates: make implementation design part of your policy work. Don’t 
accept the standard view that somehow it will all be OK, as if solid implementa-
tion happens by magic. Don’t defer responsibility for good compliance design 
with vague references to enforcement, as if it can work miracles. Insist on struc-
tural features that will drive toward the necessary action even if there never is 
any enforcement. Implementation isn’t some janitorial function that happens 
off camera. Implementation is center stage. It determines if the plan works or 
doesn’t. Policy theory is nice, until theory collides with reality. Next Gen design 
is about the world where we actually live and where regulations deliver or don’t. 
Rules have to build in strong implementation design, not just hope for the best.

This book offers an inspiring message: we know how to fix this. We have the 
knowledge and the tools. Let’s decide to use them.
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