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Setting Priorities by Comparative Risk Analysis

Introduction

At the heart of the debate over comparative risk analysis is the question of the degree to
which the allocation of resources should be decided politically.  At the moment, politics largely
determine how resources are allocated—and that should not be good news for impoverished
communities that frequently have little power.  The federal Environmental Protection Agency
(EPA) has little discretion over how it spends the money that Congress appropriates it.  Instead,
Congress largely determines how much money will go to which programs.  Even where EPA has
discretion (e.g., in determining which hazardous waste facilities to inspect), politics typically plays
a significant role.  As Professor Richard Lazarus has observed, “Those who complain, who have
greater access, who know how to tweak their Congress people to do something, are more likely
to get the attention of very busy people.  And the people with greater know-how are generally
those with greater political and economic resources, who tend to be white.”

Consider the problem of letting politics determine the allocation of resources from the
perspective of one particular environmental issue: the cleanup of hazardous waste facilities under
the so-called Superfund program.  In the wake of Love Canal, Congress passed the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) to protect
the public health and environment from exposure to hazardous substances.  Under Superfund,
EPA identifies abandoned and inactive waste sites where hazardous substances could be released
into the environment.  If EPA decides that a particular site is bad enough, it can use a large fund
established by Congress (known as the “Superfund”) to clean up the site or it can order those
responsible for the site to clean it up.  Two key decisions under the Superfund program are (1)
whether to put a site on the “National Priority List” (also known as the NPL) which qualifies a site
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for a Superfund cleanup, and (2) what type and degree of cleanup to require for a site on the
NPL.

Assuming that politics play an important role in the allocation of resources, one would
expect that hazardous waste sites near white communities would be placed on the NPL and
receive rigorous cleanups more frequently than sites near impoverished communities of color.  A
study conducted by the National Law Journal in 1992 suggested that resource allocation under the
Superfund program indeed was racially biased:

The federal government, in its cleanup of hazardous sites ..., favors white
communities over minority communities under environmental laws meant to
provide equal protection for all citizens ....

Community activism [surrounding Love Canal] gave birth to the most
ambitious environmental program in the world, Superfund, and many believe that
progress in this 12-year-old program still requires the political access and financial
resources so scarce in minority communities. ....

Latinos who live near a lead smelter site in West Dallas are suing the EPA,
charging environmental racism was the reason they could not gain Superfund
status for their toxic sites.  Similar complaints arise among blacks who live near
abandoned steel plants in Chicago and from an Hispanic community near an Air
Force plant in Tucson, who saw no action or slow action on their problems in the
Superfund program.  All three of these communities complained of a high
incidence of cancer, lupus, nerve damage, and birth defects, but lacking money and
expertise, they feel saddled with the burden of proving the link between disease
and the toxics.

“It’s almost as if they have to convince the powers that be that these are
problems, whereas other communities can use elected representatives, zoning
boards, and commissioners to cut through that particular process,” says Professor
[Robert] Bullard. ....

[Another area of disparate treatment is whether a site is chosen for
“permanent cleanup,” in which waste is treated and removed rather than simply
contained.] The EPA categories these [”remedial decisions”] each year as
“treatment” or “containment,” in response to Congress’ order in 1986 to make
treatment the preferred choice.

The more intensive treatment choice was chosen 22 percent more
frequently than containment at white sites.  At minority sites, containment was
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chosen 7 percent more frequently.1

At least in theory, one possible means of trying to reduce the role of politics in both the
choice of what sites to clean up and the choice of cleanup methods is to impose scientific
standards on the choices.  Congress, for example, might require EPA to conduct a comparative
risk analysis of hazardous waste sites and clean up those sites that present the greatest risk.
Similarly, Congress might require EPA to clean up all sites to a particular risk standard.

In fact, EPA is guided by a variety of technological and risk-based standards in making
these decisions.  When a potential cleanup site is brought to EPA’s attention, EPA ranks the site
under its Hazard Ranking System (HRS) which assigns a composite socre to each site based on
the risk that the site poses to human health based on three possible routes of
exposure—groundwater, surface water, and air.  Sites that score above a given cut-off are placed
on the NPL and are eligible for Superfund cleanup.  EPA still retains significant discretion.
Ranking a site under the HRS is a bit of an art form.  And EPA has some flexibility in the amount
of attention that it gives different sites on the NPL.  Nonetheless, the process of choosing NPL
sites restricts the role that politics can play and presumably provides a more level playing field than
if the decision was made on an individual basis by Congress or by a standardless EPA.

As the following passage notes, EPA has more discretion in its choice of cleanup options.

CERCLA contains two sets of provisions dealing with cleanup standards.
First, it directs EPA to select remedies protective of “human health and the
environment.”  In making this determination, EPA is to consider a wide range of
factors.  For example, remedial actions must be “cost effective,” but must also “to
the maximum extent practicable” utilize “permanent solutions” and technologies
that will result “in a permanent and significant decrease” in the volume, toxicity,
and mobility of contaminants. ....

Second, CERCLA requires that sites be cleaned in accordance with any
“legally applicable” or “relevant and appropriate” standards (ARARs or applicable
or relevant and appropriate requirements), where such standards exist.  Any
standard promulgated under a federal environmental law is “legally applicable” and
therefore automatically an ARAR; more stringent state standards are ARARs, if
certain procedural conditions are met.  The statute, however, does not define when
standards are “relevant and appropriate,” and therefore also ARARs.2
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Although these standards obviously leave EPA with considerable discretion, they
nonetheless constrain EPA to some degree and reduce the role that politics can play.  Indeed,
studies of EPA’s choice of cleanup remedies reveal no evidence that EPA selected less permanent
cleanups in minority areas.  Instead, EPA’s decision whether to employ permanent solutions
appears to be highly correlated with HRS scores.3

The idea that using risk-based standards can prevent important decisions from being made
on purely political grounds translates directly into comparative risk analysis.  Rather than choosing
how to expend public monies based on what issue is currently popular with the public or on
relative power within Congress, why not make the choice based on the comparative risk presented
by various environmental problems.  

In the late 1980s, EPA decided to investigate the possibility of prioritizing its work based
on comparative risks.  The resulting studies are summarized in the following passage from ROBERT

C. PERCIVAL, ALAN S. MILLER, CHRISTOPHER H. SCHROEDER, & JAMES P. LEAPE,
ENVIRONMENTAL REGULATION (2d ed. 1996):

In 1987, EPA embarked on a major initiative to examine the consequences
of using comparative risk assessment as the central principle to govern agency
priority-setting.  Seventy-five EPA staff members examined how the Agency’s
priorities would differ if it simply concentrated on the problems believed to pose
the greatest risks.  After nine months of study, they produced a report entitled
Unfinished Business: A Comparative Assessment of Environmental Problems . .
. 

Although the use of quantitative risk assessment techniques has been
confined mainly to assessment of cancer risks, the EPA study attempted also to
consider noncancer effects of environmental problems.  While the study found that
it was virtually impossible to perform any rigorous quantitative assessments of
risks other than cancer, it attempted to provide rough qualitative rankings of all
four categories of risks.  EPA found that data were simply inadequate to perform
rigorous risk assessments of most existing problems and that even rough rank-
orderings were virtually impossible for new activities (such as biotechnology) and
new toxic chemicals.  The study found serious conceptual difficulties in comparing
risks that are fundamentally different in character (e.g., comparing ecological risks
to risks of cancer or risk of damage to developmental, immunological,
reproductive, or respiratory systems).  The Agency found that there is no general
methodology for assessing noncancer risks or ecological risks and that
environmental exposure data were surprisingly poor.

Despite all these difficulties, the Unfinished Business report concluded that
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the problems risk assessment identified as posing the greatest risks did not
correspond well with the Agency’s current program priorities.

Areas of relatively high risk but low EPA effort include: indoor
radon, indoor air pollution; stratospheric ozone depletion; global
warming; non-point sources; discharges to estuaries, coastal
waters, and oceans; other pesticide risks; accidental releases of
toxics; consumer products; and worker exposures.  Areas of high
EPA effort but relatively medium or low risks include: RCRA sites;
Superfund; underground storage tanks; and municipal
nonhazardous waste sites. [EPA, Unfinished Business: A
Comparative Assessment of Environmental Problems xv (1987.]

The study concluded that “EPA’s priorities appear more closely aligned with
public opinion” than with the results of its risk assessments.  The Agency noted
that national opinion polls showed high public concerns over chemical waste
disposal, water pollution, chemical plant accidents, and outdoor air pollution and
relatively low concern over indoor air pollution, consumer products, genetic
engineering, and global warming.

As a result of this study, EPA endorsed the concept of using comparative
risk reduction as a basis for setting Agency priorities.  Unfinished Business found
that EPA’s priorities could be organized around “the fundamental goal of reducing
risks” and that “the concept appears compelling.”

The EPA subsequently asked its Science Advisory Board (SAB), a group
of scientists from outside the Agency, tor review the conclusions of Unfinished
Business.  In response to EPA’s request, the SAB appointed a committee of 39
distinguished scientists and other experts.  This group reviewed Unfinished
Business and prepared a followup reassessment of environmental problems.  EPA
Science Advisory Board, Reducing Risk: Setting Priorities and Strategies for
Environmental Protection (1990).

Most of the outside experts who prepared Reducing Risk enthusiastically
endorsed the notion that EPA should use environmental risk to set priorities.  But
they also acknowledged the difficulties involved in performing comparative
assessments of environmental risks.  The SAB found that even defining categories
of environmental problems was fraught with difficulty.  They noted that the
categories employed in Unfinished Business grouped some problems on the basis
of the types of pollution involved, others on the basis of sources of pollutants, and
others on the basis of receptors of pollutants.  The SAB deemed this to be
unsatisfactory for purposes of comparative risk assessment because the categories
lacked a consistent basis for comparison.  They also noted that Unfinished
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Business omitted some very serious problems such as habitat destruction and the
decline in genetic diversity.  The SAB emphasized that the rankings produced by
Unfinished Business in many cases were subjective and “cannot be supported fully
by existing data” in large part because of the absence of good data to assess certain
risks.  Moreover, they questioned some of the assumptions and conclusions made
in the prior report.

After independently reviewing data on relative risks, the SAB generally
agreed with the most striking findings of Unfinished Business: that regulatory
priorities are more closely aligned with the public’s perceptions of risks than with
the experts’.  They concluded that “the remaining and emerging environmental
risks considered most serious by the general public today are different from those
considered most serious by the technical professionals charged with reducing
environmental risks.”  EPA Science Advisory Board, Reducing Risk 12 (1990).
For example, the Reducing Risk task force concluded that ecological risks were
not getting the attention they deserved and that EPA should consider them to be
as important as human health risks because ecosystems are essential to human
health and long-term economic growth and “are intrinsically valuable in their own
right.”  Recognizing that the methodology ecological risks assessment is primitive,
the study focused on factors such as the size of the area affected by such risks and
how long-lasting ecological damage could be.  The SAB found that some risks that
the public is very concerned about, such as oil spills, radioactive materials, and
groundwater pollution, actually posed relatively low risks to human health and the
environment.

Reducing Risk endorsed the notion that “EPA should target its
environmental protection efforts on the basis of opportunities for the greatest risk
reduction.”  Id. at 6.  It recommended that EPA incorporate risk-based priorities
into the Agency’s strategic planning and budget processes while making efforts to
improve data and analytical methodologies to support comparative risk
assessment.

The following table provides a visual comparison of the major risks identified by EPA’s
SAB and the public’s risk rankings.

Comparison of EPA Risk Assessment & Public Risk Rankings

EPA’s Top Concerns Public’s Concerns

Species extinction & loss of biodiversity ** no similar category in survey **

Active haz waste sites (67%)
Abandoned haz waste sites (65%)



7

Industrial water pollution (63%)
Occupational exposure to chemicals Occupational exposure (63%)

Oil spills (60%)
Stratospheric ozone depletion Ozone destruction (60%)

Nuclear power plant accidents (60%)
Accidental pollution releases (58%)

Criteria & toxic air pollutants Air pollution from factories (56%)
Leaking underground tanks (55%)
Coastal water contamination (54%)
Solid waste and litter (53%)

Application of pesticides Pesticide risk to farm workers (52%)
Water pollution from ag (51%)
Water pollution from POTWs (50%)

Criteria air pollutants Air pollution from vehicles (50%)
Pesticide residues in foods (49%)

Global climate change Greenhouse effect (48%)
Drinking water contamination Drinking water contamination (46%)
Habitat alteration Destruction of wetlands (42%)

Acid rain (40%)
Water pollution from runoff (35%)
Nonhazardous waste sites (31%)
Biotechnology (30%)

Indoor air pollution Indoor air pollution (22%)
Radiation from x-rays (21%)

Radon Radon in homes (17%)
Radiation from microwave ovens (13%)

Sources:  ROBERT C. PERCIVAL, ALAN S. MILLER, CHRISTOPHER H. SCHROEDER, & JAMES P.
LEAPE, ENVIRONMENTAL REGULATION (2d ed. 1996); Counting on Science at EPA, 249 SCIENCE

616 (1990); EPA Science Advisory Board, Reducing Risk (1990); March 1990 Roper Poll (%
rating each problem as “very serious”).

The California Comparative Risk Study

Encouraged by EPA, at least 43 state or local jurisdictions have conducted or are in the
process of running comparative risk studies similar to those completed by EPA.  Of the state
studies conducted to date, California’s study, entitled Toward the 21st Century: Planning for the
Protection of California’s Environment, has received the greatest attention.  California decided
to try several innovative ideas in conducting its comparative risk study.  Two are particularly
relevant to the study of environmental justice.  First, the California study decided to rank the
severity of risks along three different lines.  As noted earlier, EPA’s Reducing Risk study ranked
environmental issues according to their risk (1) to human health, and (2) to the ecology.
California’s study ranks issues according to their risk (1) to human health, (2) to the ecology, and
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(3) to “social welfare.”  Second, the California study formed an Environmental Justice Committee
to “critique the comparative risk process as it had previously been carried out by other states and
the U.S. EPA and recommend ways to set environmental priorities that reflect an environmental
justice and pollution prevention perspective.”

The following excerpts from Toward the 21st Century: Planning for the Protection of
California’s Environment include:

1. A list of the “environmental topic areas” that the comparative risk project tried to rank.

2. Summaries of the reports of the Human Health Committee, Ecological Health
Committee, and Social Welfare Committee that explain how the committees approaches their job
and the general risk categories into which they placed environmental issues.

3. The report of the Environmental Justice Committee which, as you will see, criticizes
many of the precepts behind comparative risk analysis.

Questions for Thought

1. If you had been a member of the Environmental Justice Committee, are there other
problems or concerns that you have regarding comparative risk studies that you would have
included in the committee’s report?  Are there problems or concerns that you would have
expressed in different terms than the committee?  If so, what are the problems or concerns?  What
would you have said?

*2. From the perspective of impoverished communities or communities of color, are
comparative risk studies a step in the correct direction—despite the many caveats elaborated in
the report of the Environmental Justice Committee?  Or are comparative risk studies a
fundamentally flawed idea that should be interred as quickly as possible?  If you do not believe that
comparative risk studies are fundamentally flawed, how should they be used?  Would you favor
legislation that would allocate funding for either the state or federal EPA based strictly on
comparative risk?  Explain your answers.

*3. The report of the Environmental Justice Committee emphasizes the difference between
population risk and individual risk.  If the government decides to allocate resources according to
risk, should the government look to population risk or individual risk?  Is it a bipolar choice or is
there some means of considering both population risk and individual risk?  If both types of risks
should be considered, how?  In deciding how to allocate scarce resources, why should individual
risk ever be relevant?  If we can save more people by addressing Problem A than addressing
Problem B, shouldn’t we focus on Problem A—even if one or two people are certain to die from
Problem B?

4. As the report of the Environmental Justice Committee notes, a central tenet of
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environmental justice is that communities should participate in and decide environmental policy
for themselves: “This public participation approach is based on the idea that people who live in a
community are experts in their own right about what is happening there and, further, should be
the ones who decide what will happen to the community in the future.”  This concept might seem
straightforward when applied to local decisions, such as whether to site a hazardous waste facility
in a particular community.  How does this concept work, however, when the issue is how to
allocate scarce federal or state resources among a variety of different problems?  What is the
relevant community?  What should be the role of individual “communities” in the resource
allocation process?  Does the report of the Environmental Justice Committee really address this
issue?

*5. [Groups writing reports on this case study should not answer both this question and
Question 2.]  Many environmental justice advocates believe that comparative risk is not the proper
means of allocating resources among environmental problems.  According to the Reverend Ben
Chavis, for example, “Too much of the methodology of the last 12 years in environmental
protection has been risk assessment and therefore risk management, and too little attention has
been paid to equal enforcement of the law.”  These environmental justice advocates argue that
environmental priorities should take into account “disparate racial impact” in addition to risk
analysis.  Assuming that two problems pose similar degrees of risk, they argue that the problem
with the greater impact on people of color should receive more resources and attention.  Do you
agree?  Why should an environmental problem receive greater attention because of the race of the
people affected?  What criteria do you believe should be used in allocating limited resources
among environmental problems?

6. One possible critique of the report of the Environmental Justice Committee is that it
conflicts with the original purpose of comparative risk studies.  How would you respond to the
following criticism?

EPA originally turned to comparative risk analyses to try to see whether
it was spending its limited resources wisely.  Politics were clearly driving EPA’s
priorities.  Whichever group had Congress’ ear at the moment dictated where
money would be spent.  Comparative risk analysis promised the opportunity to
substitute science for politics and to direct resources where they could best
improve human health and the natural environment.  As K. June Lindstedt-Siva,
manager of environmental protection for the Atlantic Richfield Company observed,
“Science should be the primary determinant—otherwise what you have is a
situation where whoever screams loudest has the most influence.”

The California Environmental Justice Committee wants to keep the politics,
but change the rules to give their constituency more political clout.  While this
might change the distribution of resources, it will not help environmental agencies
get more bang for their limited bucks.  The idea is also politically naive; so long as
politics rule, environmental injustice will remain.
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*7. Proponents of comparative risk studies frequently argue, not only that resources should
be allocated according to risk, but that experts are better able to evaluate comparative risk than
the general public is.  Under this view, comparative risk studies are valuable both because they
help remove politics from the decisionmaking process and also because they produce a more
rigorous, “objective” evaluation of environmental risks.  Review the reading on risk perception
in the materials preceding this case study.  To many proponents of comparative risk studies, the
public’s perception of environmental risks is idiosyncratic and highly unreliable.  Assuming that
comparative risk should influence the allocation of resources among environmental problems,
whose risk evaluation should be used—the expert’s or the public’s?  Is the public’s perception of
risk unreliable?  Is the expert’s evaluation of risk more “objective” or less subject to psychological
biases?  Why do you believe that experts rank risks in very different orders than the public ranks
them?  Is one ranking better than the other?

8. Should comparative risk studies include rankings of issues according to their risk to
“social welfare”?  Why or why not?  If risk to “social welfare” is to be considered, how should
social welfare be defined?  How should the risk to social welfare be measured?  Consider in this
regard the following quotation from the October 14, 1994 issue of SCIENCE:

[The consensus among diverse interest groups over the results of
California’s comparative risk study broke down] over the report’s creation of a
social welfare category —based on criteria ranging from economic well-being to
“peace of mind.”  For example, such risks as increasing atmospheric levels of
greenhouse gases may pose modest health or ecological threats, according to the
report.  But they are deemed high-risk hazards to social welfare because of their
potential for harm in such areas as “mental health, trust of governing institutions,
access to reliable information, personal security, and personal relationships.”

Industry representatives cringe at this terminology.  The social welfare
section “is vacant in regard to fact-based analyses,” says Victor Weisser, president
of the industry-supported California Council for Environmental and Economic
Balance.  “Social welfare clearly has a place, but it shouldn’t be dealt with on the
basis of feelings or emotions,” he says.


