Table 2,5

Estimated Monetary Value in Reductians in Incidence of Health and Welfare Effects

{in Milliens of 1999%}

2010 2015
Health effect Pollutant Incidence reduction
Premature mortality
Adults, age 30 and older
3% discount rate PiM2.5 $ 67,300.00 % 92,800.00
7% discount rate 56,600.00 78,100.00
Infants, < 1 year 168,00 222.00
Chronic bronchitis {adults, 26 and older} PM2.6 2,520.00 3,340.00
Nonfatal acute myocardial infarctions
3% discount rate PM2.6 1,420.00 1,860.00
7% discount rate 1,370.00 1,790.00
Hospital admissions for respiratory causes M2, O3 45,20 78.90
Hospital admissions fc;r cardiovascular causes PM2.6 80.70 105,00
Emergency room visits for asthma rMzc, O3 2,84 3.56
Acute bronchitis (¢hildren, age 8-12) PM2.5 5.63 7.08
Lower respiratory symptoms (children, age 7-14)} PM2.5 2,98 .74
Upper raspiratory symptoms (asthma, age 9-11) PM2i5 3.80 4.77
Asthma exacerbations PM2.6 10.30 12,70
Work loss days PM2.5 180.00 219.00
Minor restricted-activity days pMzs, O3 422,00 " 543.00
School absence days Q3 12.90 36.40
Worker productivity (outdoor workers, age 18-65) o3 7,66 19.90
Recreational visibility, 81 Class | areas FMz.6 1,140.00 1,780.00
MONETIZED TOTAL
Base estimate: PM2.5, O3

3% discount rate

$ 73,300.00 + B

$101,000.00 + B

7% discount rate

$ 62,60000+8B

$ 86,300,004+ B

Source: EPA Table 4-17, p. 4-74.
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" BpA’s estimate of total monetized benefits in 2010 for the final rule is $73.3 billion using a 3 per-
cent discount rate and $62.6 billion using a 7 percent discount rate.? In 2015, the monetized ben-
efits are about a third higher. Although the magnitude of the unquantified benefits is uncertain,
it may be substantial. The monetized benefit associated with reductions in the risk of premature
mortality is over go percent of total monetized health benefirs.

In the aggregate, the ozone benefits associated with the can are positive for the nation as a
whole. However, because ozone increases occur during certain hours of the day in some urban
ateas, a dampening of ozone benefits occurs in both 2010 and 2015. Overall, ozone benefits are
low relative to pm benefits for similar endpoint categories because of the increases in ozene con-

centrations during some hours of some days in certain urban areas.

Probabilistic Analysis of Uncertainty in the Benefits Estimates

A recent Nationa] Research Council (Nrc) report on estimating the public health benefits of air
pollution regulations recommended that Bpa begin to move the assessment of uncertainties from
its ancillary analyses into its primary analyses by conducting probabilistic, multiple-source un-
certainty analyses,

EPA presents two types of probabilistic approaches for the cam. The first approach generates
a distribution of benefits based on the sampling error and variability in the underlying health and
economic valuation studies used in the benefits modeling framework. The second uses the results
from a pilot expert-elicitation project designed to characterize key aspects of uncertainty in the
ambient PMa.s/ mortality relationship. Both approaches provide insights into the likelihood of dif-
ferent outcomes and about the state of knowledge regarding the benefits estimates.

The ria provides likelihood distributions combining the uncertainties from two sources—the
concentration-response (¢-r) relationship and the valuation—and is estimated with a Monte Carlo
method. These estimates should be viewed within the context of the wide range of sources of
unicertainty that are not incorporated, including uncertainty in emissions, air quality, and baseline
health effect incidence rates.

Because the estimated impact of reductions in premature mortality accounts for such a high
proportion of total benefits, it is particularly important to characterize the uncertainties associ-
ated with this endpoint. In collaboration with the Office of Management and Budget, sea con-
ducted a pilot expert elicitation to characterize uncertainties in the relationship between ambient
PMz5 and mortality. The pilot project elicited the judgments of five experts in the pm health sci-
ences, all members of at least one of two recent National Academy of Sciences scientific com-
mittees focused on pum.

These supplemental analyses yield the following insights:

Use of statistical error associated with the American Cancer Society (acs) estimate for the con-
centration response function for pmas—premature mortality as well as the statistical error asso-
clated with the concentration response functions for each of the other health endpoints to de-
scribe the probability distribution of total benefits—yields a distribution in which the gsth
percentile is nearly twice the mean (sroo billion in 2015) and the 5th percentile is one-fourth the

mean,* The overall range from the 5th to the 95th percentile on the total benefits estimate repre-

-sents one arder of magnitude (526 billion to s210 billion),
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m Description of the probability distribution of the concentration response function for pMa.s—pre-
mature mortality using the results from the pilot expert elicitation (rather than the estimate based
on the statistical error associated with the acs cohort)—yields a larger degree of uncertainty be-
cause the elicitation exercise was designed to encompass a broader set of model uncertainties.
The mean annual benefits for each expert elicited during the pilot project range from approxi-
mately 316 billion to s130 billion in 2015.

Substitution of the steeper concentration response function for pa.s—premature mortality from
the Six Cities study—increases the value of the total benefits from s1o1 billion to s208 billion in 2015.6

Substitution of the most plausible alternative lag structures has little overall impact on the est-

mate of total benefits (reductions are on the order of 5 to 15 percent).

The assessment of alternative assumptions regarding the existence (and level) of a threshold in the
PMa2.5 premature mortality concentration response function highlights the sensitivity of the analy-
sis to this assumption, Only 5 percent of the estimated premature morttality is atiributable to
changes in exposure above 15 mg/ms3, whereas more than 84 percent of the premature mortality-

related benefits are attributable to changes in eMa.s concentrations occurring above 1o pg/ms,

Estimates of premature mortality from ozone exposure may result in an additional 500 prema-
ture deaths avoided and an increase in the estitnated health benefits of the cair by approximately
s3 billion annually.

Costs, Net Benefits, and Uncertainties

To evaluate the costs of the cair, thé ma uses the Integrated Planning‘Model, a reasonably trans-
parent modeling tool available to the public. For the affected region, the projected annual incremental
private costs of the cam to the power industry are $2.36 billion in 2010 and §3.57 billion in'2015, These
costs represent the total cost to the electricity generating industry of reducing NOx and $Q- emis-

sions to meet the caps set by the rule. Estimates are in 1990 dollars. Costs of the rule are estimated

assuming firms make decisions using costs of capital ranging from 5.34 percent to 6,74 percent.

In estimating the net benefits of regulation, the appropriate cost measure is social costs, which
represent the welfare costs of the rule to society. These costs do not consider transfer payments
{such as taxes) that are simply redistributions of wealth. The social costs of this rule are estimated
to be s1.91 billion in 2010and $2.56 billion in 2015, assuming a 3 percent discount rate.

Retail electricity prices are projected to increase roughly 2.0 to 2.7 percent with the car in the
2010 and zo1s time frame and then drop below 2.0 percent thereafter. The effect of the cam on
natural gas prices and the power-sector generation mix is also small, with a 1.6 percent or smaller
increase in gas prices projected from zo10 to zo20.

EPA estimates continued reliance on coaljﬁred generation, which is projected to remain at
roughly 50 p'ercent of total electricity generated. As demand grows in the future, additional coal-
fired generation is projected to be built under the cair and the use of coal-fired units will increase.
Because bf this, coal production is projected to increase from 2003 levels by ahout 15 percent in
2010 and by 25 percent by 2020,

EPA’s cost estimates assume that all states in the cair region fully participate in the cap-and-

trade programs that reduce S0z and NOx emissions from electricity generating units. The cost
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projections do not take into account the potential for advancements in the capabilities of pollu-
tion control technologies for SO and NOx removal and other compliance strategies, such as fuel
switching orthe reductions in their costs over time. gra projections also do not take into account
dermand response (i.e,, consumer reaction to electricity prices) because the consumer response
will probably be relatively small. The ria notes that costs may be understated because an opti-
mization model was employed and the regulated community may not react in the same manner
to comply with the rules. Further, the ria did not factor in the costs or savings for the government
to operate the caIr program as opposed to other air pollution compliance programs or transac-
tional costs and savings from the car’s effects on the labor supply.”

Conclusion

The caIr r1a clearly demonstrates that the benefits of the rule exceed costs by a wide margin. The
bulk of the document focuses on the details of the data and methoeds used to estimate the bene-
fits and, to a lesser extent, the costs, drawing on the well-established approaches used by the
agency in prior rias. While this particular r1a breaks some new ground, for example, in using for-
mal uncertainty analysis, only quite limited efforts are made to quantify or monetize categories
of benefits or costs not previously estimated in prior rias. The fact that enly a single policy op-
tion is examined is a major flaw, as it prevents consideration of alternative emissions reduction
goals or timetables, or other approaches to regulating power plant emissions of SOz or NO-x.

Notes

1. Unguantified costs also include employment shifts as workers are retrained at the same company or re-em-
ployed elsewhere in the econorny; costs (o state and federal governments of running and administering the pro-

gram; and certain relatively small permitting costs associated with Title IV that new program entrants face.

2. Viscusi, WK., WA, Magat, and . Huber. 1991. “Pricing Environmental Health Risks: Survey Assessments of
Risk-Risk and Risk-Dollar Trade-Offs for Chronic Bronchitis.” feurnal of Environmental Economics and Management

21:32-51,

3. 'The air quality modeling does not include New Jersey and Delaware in the calr program. However, eea’s
rough estimates suggest that including those states would result in additional reductions of 802 and NOx emis-

sions valued at approximately 31.1 billion in 2010 and $1.5 million in 2015.

4. National Research Council. 2002, Estimating the Pyblic Health Benefits of Proposed Air Pollution Regulations, Wash-

ington, DC: The National Academies Press,

5. Pope, C.A, I, R'T. Burnett, MJ.Thun, E.B. Calle, D. Krewski, K. [to, and G.D. Thurston. 2002, “Lung Can-
cer, Cardiopulmonary Mortality, and Long-term Exposure to ine Particulate Air Pollution,” Joursal of the Amer-

ican Medical Association 287 1132--1141.

6. The Six-Cities Study is a longitudinal study of the respiratory effects of air pollution in six northeastern and
midwestern US. citles. Initial results are reported in Dockery, D.W,, Pope C.A. 111, X. Xu. 1093. “An Association
Between Air Pollution and Mortality in Six US. Cities,” New England journgl of Medicine: 329: 1753-9.

7. Seenote 1 for a list of possible unquantified costs associated with the cam program.
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CHAPTER 3

The Technocratic and Democratic Functions of
the CAIR Regulatory Analysis

NATHANIEL O. KEOHANE

k' a

f the case studies considered in this report, the regulatory impact analysis for
the Clean Air Interstate Rule (cair) provides particularly fertile ground for
analysis and critique (Bpa 20053, henceforth “ria”). The rule itself was far-
reaching, mandating reductions of 6o to 7o percent in the emissions of two
major criteria air pollutants—sulfur dioxide {SO.) and nitrogen oxides (NOx)—
from power plants in the eastern United States. As a result, the stakes were very high, The annual
costs of the controls proposed by the camr were projected to run into the billions of dollars—and
yet they were dwarfed by estimated benefits of nearly sioo billion a year. _

In the scale of its economic impact, as well as its proposed reliance on market-based policies,
the car was a coda tq the immensely successful emissions trading prograrms for SOz and NOx es-
tablished by the 1996 Clean Air Act Amendiments and the subsequent NOx Budget Program—
programs that produced estimated benefits of $122 billion against costs of just s3 billion (Chest-
nut and Mills 2005). Since it was announced, the cair hasbeen dogged by legal challenges, and its
future remains uncertain. But the ambition and potential impact of the program make it a nat-
ural case study for the role of regulatory impact analysis in general and cost-benefit studies in par-
ticular. ' _

This chapter is divided into two parts, following this introduction, The first part {the bulk of
the chapter) offers a technical critique of the caR R1a as an exercise in applied cost-benefit analy-
sis. In keeping with the themes identified in the Introduction to this report, I assess the perfor-
mance of the ria on a range of dimensions: the scope of alternatives considered; the estimation
of costs and benefits, including the expression of benefits in monetary terms using willingness to
pay; the consideration of equity and differential impacts among subpopulations; the discounting
of delayed effects; and the treatment of uncertainty. The ria is a more than competent example
of cost-benefit analysis on a number of dimensions-and should be praised for its innovative ap-
proach to considering uncertainty. However, I identify a number of areas where the aﬁalysis could
have been substantially improved. I close the section with a set of recommendations for improv-
ing regulatory cost-benefit analysis.

The second part takes a broader view of the ria as a public document. The starting point for
the discussion is that a purely technical appraisal of the ria is necessarily incomplete, because such

a discussion presumes a formal role for analysis in guiding policy that the camr ria lacked. As sev-
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eral commentators have pointed out, including Wendy Wagner in Chapter 4 of this report, the
U.S. Environmental Protection Agency (gpa) did not have statutory authority to base its rule-
making on cost-benefit grounds; indeed, the agency is expressly forbidden to use cost as a crite-
rion in setting or implementing National Ambient Air Quality Standards under the Clean Air Act.
Hence the camr ria did not—could not—inform policymaking, As a formal matter, the ria was car-
ried our under Bxecutive Order 12866, which requires agencies to submit an assessment of the
costs and benefits of significant regulatory actions to the Office of Information and Regulatory
Affairs {o1ra} in the Office of Management and Budget. .

If the ria could not offer guidance to policymakers, nonetheless it represented a potentially
powerful means of informing citizens interested in evaluating those decisions after the fact. In
contrast to the essentially technocratic function usually identified with regulatory analysis, this role
suggests a demoeratic function that is often overlooked. The last section of this chapter explores
the implications of this function. I argue that an emphasis on informing the public directs atten-
tion to order-of-magnitude judgments, estimation of marginal net benefits of stringency at a pro-
posed'policy, and above all transparency in presenting information, particularly involving bene-
fits. Nonetheless, the technocratic and democratic roles complement one another, rather than

competing with each other. An ideal regulatory analysis should fulfill both functions.

The RIA on Technical Grounds

Here [ critique the ris along several dimensions: scope, estimation of costs and benefits, equity,
time discounting, and treatment of uncertainty. I close with an overall assessment, along with con-
crete recommendations for how this analysis, or any similar applied cost-benefit analysis, could

be improved.

Scope

One of the most striking characteristics of the cair ria is how narrow it is. 'The analysis evaluates
the costs and benefits associated with only one emissions target, considers only one policy in-
strument, and compares the policy to a single baseline case representing one possible business-as-
usual outcome.

First, the cair ria is essentially an up-or-down assessment of the final rule versus the status
quo. No other policy alternatives were considered in detail. Although the ria conclusively demon-
strates that the cair was preferable to the status quo on cost-benefit terms, it fails to show that
the caln was better than an alternative policy. And there certainly were alternatives; what is more,
era already had much of the information necessary to evaluate them. As Richard Morgenstern
notes in Chpater 2, the rule itself was preceded by vigorous debate in Congress over several leg-
islative proposals to reduce air pollution from power plants. These proposals ranged from the Bush
administration’s own Clear Skies legislation, introduced by Senators Inhofe (R-OK) and Voinavich
(R-OH), to the more ambitious proposal by Senator Jeffords (I'V'T"). The cost to epa of expanding
the scope of the analysis, in terms of time and resources, would have been modest; as it was, the
agency performed several runs of its Integrated Planning Model of the electric power sector and
could have added more. Indeed, much of the necessary work was already done because rea staff

themselves had considered a range of policy scenarios in their assessment of the administration’s
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Clear Skies l'_agis]ation.’ The cair ria, therefore, should have considered a range of alternatives to
the policy that was eventually chosen.*

Second, the agency assumed that the states covered by the rule would implement a cap-and-
trade program for SOz and NOx emissions from electric generating units (ecus), rather than us-
ing more presctiptive (and costly) approaches such as performance standards. But the states were
free to regulate emissions in whatever manner and from whatever sources they chose. In defense
of its approach, Bpa argued that states could be expected to adopt a trading program for sGus be-
cause it would be the least-cost approach. But the decision to focus solely on an emissions trad-
ing system effectively limited gpa’s analysis to a best-case scenario—and one it lacked authority to
impose. : Ny

At the same time, epa failed to demonstrate the cost savings that could be expected from us-
ing a market-based approach. By focusing on a single policy instrument, era ruled out a cost-ef
fectiveness analysis—that is, a cost-based comparison among several policies that would achieve
the same reduction in emissions. Such an analysis, however, would have been directly germane to
epA’s task under the Clean Air Act. As it turned out, costs were more relevant than benefits in is-
suing guidelines for state implementation plans {(s1rs)—an ironic outcome, given the Clean Air
Act’s prohibition on using costs to set ambient air quality standards. In particular, Section 110(a)
of the Clean Air Act—meore precisely, Section 110(a)(2)(D)()([)—requires s1ps to prohibit emis-
sions in upwind states that “contribute significantly vo nonattainment” of ambient air quality stan-
dards in downwind states. By anchering Bra’s authority in the binary distinction between attain-
ment and nonattainment in downwind states, the statute made the quantification of benefits
largely irrelevant.? On the other hand, in creating an emissions trading program for NOx in 1998,
Bra had used cost-effectiveness as a criterion for defining the "significant contribution” of upwind
states—a position that was upheld by the US. Court of Appeals in Michigan v. EPA.4

Bpa was well aware of the importance of the cost-effectiveness criterion: the preamble to the
official announcement of the car in the Federal Register repeats the phrase “highly cost-effective”
like a mantra (zp4 2005b). Yet the preamble offers a somewhat languid defense of the cam’s emis-
sions targets as “highly cost-effective,” based on a comparison of the expected per-ton costs un-
der the catr with cost estimates from a smattering of other air pollution controls, along with an
ad hoc "knee of the curve” analysis that attempts to discern the level of abatement at which di-
‘minishing returns set in. Notably absent is any formal demonstration or evidence that the costs
of an emissions trading program for sGus would be substantially less than the costs of imple-
menting more direct contrals (e.g., technology standards requiring scrubbers or low-NOx com-
bustion technologies).

‘The third and final dimension of scope concerns the choice of baseline scenario. Baseline sce-.
narios embed a host of assumptions just as surely as policy scenarios do, even if they' tend to be
less obvicus: cutcomes under business as usual, and therefore the incremental costs and benefits
of a particular policy, can be highly sensitive to assumptions about economic growth, electricity
demand, technology, energy prices, and so on. Throughout almost all of its analysis of the carr,
however, Bpa compares the costs and benefits of its rule against a single business-as-usual scenario.
The agency did run a few simulations assuming higher energy prices, but these are mentioned

only occasionally and appear almost as an afterthought.
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Estimation of Costs

The cair ria makes two basic distinctions among types of costs: direct versus indirect costs, and
private versus social costs. Direct costs refer to the actual costs of complying with the rule, such as
installing the emissions control equipment {flue-gas desulfurization to reduce 302 and selective
catalytic reduction to abate NOx). These were estimated using Era’s model of the electric power
sector. Indirect costs, on the other hand, are the “ripple effects” in the economy as a whole that ul-
timately result from the regulation. For example, an increase in electricity rates—as the compli-
ance costs are passed on to utility customers—will translate into higher production costs for busi-
nesses and lower real wages for workers, which can in turn lead to adjustments and changes in
manufacturing output, investment, and labor supply. Gauging these indirect costs requires a gen-
eral equilibrium model of the economy.

"For the car ria, npa estimated the general equilibrium (indirect) costs using the well-regarded
Intertemporal General Bquilibrium Model (1cem), but these turned out to be negligible. For ex-
ample, the projected decrease in gross domestic product (Gpp) was only 0,03 of a percent relative
to the business-as-usual case; even in energy-intensive industries, such as chemical manufactur-
ing, impacts on output were well under o.1 percent. As a result, 5pa essentially, and quite reasen-
ably, ignored the indirect costs and focused entirely on the direct costs in the bulk of its analysis.

Those direct costs, in turn, can be expressed either as private or social costs. In this case, the
term socigl costs does not refer to the full social costs, taking into account the externality from pol-
lution, which in this case would be a negative cost (i.e., a benefit). Rather, the wedge between pri-
vate and social costs in this analysis is a much narrower one, including only taxes, which appear
as costs to the firm but are transters from the perspective of society, and the difference between
private and social discount rates (with the private rate, representing the cost of capital, higher than
the social rate). Appropriately, the agency used social costs as the basic measure of costs, although
the presentation was somewhat confusing: only private costs appear in the summary table in the
chapter of the ria that discusses costs, whereas social costs appear in the tables in the executive
stmmary. .

A number of concerns arise regarding how npa estimated the direct costs. Some aspects of
gpa’s methodology understate the costs of the regulation. Not only did Bpa assume that states
would employ the recommended cap-and-trade system (which would achieve the emissions tar-
gets at lower cost than traditional command-and-control regulation), but in modeling the cost of
that approach, sra also essentially assumed a frictionless market with perfectly cost-minimizing
utilities. This is far from an accurate description of reality. For example, ex post analyses of the
SO. trading program under the 1990 Clean Air Act Amendments have demonstrated that the costs
of that program, although lower than they would have been under more prescriptive regulations,
are substantially higher than what would have prevailed in a perfectly efficient market (Carlson et
al. 2000; Keohane 2006).

On the other hand, several factors tend to overstate the costs of the regulation. For example,
sra’s model of the electric power sector uses a static representation of abatement technologies.
Because technology would be expected to improve between 2005 (the date of the analysis) and
2015 {when the final emissions targets were in place)—especially given the additional spur pro-
vided by the regulation in question—ignoting technological change amounts to overstating the
costs of compliance. This effect is reinforced by the use of conservative capital cost figures that,
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by Bra’s own admission, did not even reflect the most recent data available at the time of the analy-
sis (Epa 20052, page 7-19).

The cost analysis also fails to consider adjustments on the demand side. Higher electricity .
prices would dampen electricity demand, which in turn would bring conmpliance costs down be-
cause the lower electricity generation would translate into decreased emissions and less need for
abatement. Again, Bpa acknowledges this flaw in the ria and goes out of its way to say that this
- might be significant (2pa 2005a, p. 7-20). On balance, the cost estimates in the ria are probably
overstated, as gpa itself acknowledges. Indeed, this is a common theme in discussions of regula-
tory cost estimates: Harrington, Morgenstern, and Nelson {2000 found that ex ante estimates of
the cost of regulation tend to averstate the actual realized costs.

Nonetheless, it is hard to find too much fault with the agency. An ideal cost-benefit analysis
would use up-to-the-minute cost data, incorporate technological change, take demand response
into account, and model the frictions and transactions costs of real-world markets. But those
things—especially the second and fourth items—are all 2t the frontier of economic research. More-
over, era is admirably up-front about the caveats and limitations of its analysis; indeed, all of the
concerns listed above ate raised by era itself. As [ argue below, transparency is next to accuracy in
cost-benefit analysis; indeed, it may be even more essential,

Estimation of Benefits

Despite the pitfalls associated with estimating the costs of environmental regulation, that exer-
cise is widely viewed as straightforward compared with evaluating the benefits, The cair ria is no
exception to this rule,

In line with standard economic practice, Bea strives not only to quantify but also to monetize
the benefits from reduced air pollution, It uses willingness to pay (we) as the basis of this valua- -
tion as far as possible (although the analysis resorts to other techniques in a few cases, such as cost-
ofillness measures reflecting direct hospital costs and lost wages), and it accords more consider-
ation tp revealed preference methods of estimnating wrp (such as using the variation in wages to
estimate the value of a statistical life [vsL]) than to stated preference methods based on surveys.
The fundamental justifications for these approaches are well known, even if they are hotly con-
tested by critics: expressing benefits in dollar terms provides a convenient and consistent yardstick
with which they can be compared to costs; wTr is an appropriate measure of economic value (and
it is economics, after all, that provides the framework for analyzing and comparing costs and ben-
efits); and revealed preference methods are generally considered more reliable measures of ben-
efits than survey-based methods, which are prone to a number of biases,

A discussion of the merits or flaws of this basic approach is well beyond the scope of this chap-
ter.® For present purposes, I posit the appropriateness of the basic economic valuation paradigm
and focus on three particular issues; the use of wre in evaluating public decisions, the scope of the
benefits estimation, and the transparency of the results, The first concerns the applicability to the
public sphere of willingness-to-pay measures based on private decisions, It is not at all evident that
people’s willingness to trade off higher wages for greater risk in the workplace should be used to
infer their valuation of reduced risk from premature mortality resulting from air pollution, but
this is precisely the logic behind wage-based vst. estimates, Individuals may regard risks that they
willingly accept in the workplace as fundamentally different from risks over which they have no
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control—such as the consequences of breathing air pollution caused by power plants hundreds of
miles away. Moreover, even if those risks aye considered to be commensurate, observed wage pre-
miums offer an imperfect basis for estimating willingness to pay in general, The people who ac-
cept risky jobs have (almost by definition) preferences that are systematically different from those
of the general population: in particular, they are likely to have a higher tolerance for risk.

Relying on stated preference measures cannot address these basic concerns. As several authors
have argued, there is an important difference between people’s valuation for amenities as con-
sumers and their valuation as citizens.S Indeed, experimental evidence suggests that social context
matters: people value public goods differently when asked to state their valuation publicly, versus
recording it privately (List et al, 2004). For all these reasons, determining a socially based citizen
valuation for reduced tisk would be a valuable topic for further research.”

A second and fundamental issue to consider in the benefits estimation Is its scope: what gets
measured and monetized, and what does not. The most striking aspect of the cam benefit analy-
sis is how much it leaves out. As Richard Morgenstern discusses in Chapter 2 of this report, the
list of unquantified and nonmonetized benefits is long and includes a variety of health benefits
from lower air pollution (e.g., a reduction in premature mortality from ozone pollution or short-
tertm exposure to particulates and a reduction in respiratory problems other than asthma) as well
as virtually all nonhealth benefits, from impacts on commercial agriculture and fisheries to ecosys-
tem functions. _

Given that some benefits are expressed in dollar terms, the demands of completeness and con-
sistency suggest that the largest possible fraction of benefits should be monetized. However, the
difficulties inherent in monetizing benefits mean that some omissions are inevitable. Starting from
that premise, the relevant questions are as follows: How should analysts determine which bene-
fits to monetize? What should they do with impacts for which they lack willingness-to-pay esti-
mates? How should they present their resuilts? -

To epa’s credit, it captures what appears to be the most important benefit category, by several
orders of magnitude: namely, the reduced premature mortality risk from ambient concentrations
of particﬁlate matter (pM). Bpa estimates that the cair would prevent 17,000 premature mortali-
ties each year when fully implemented, corresponding to annual benefits of $80 billion to spo bil-
lion. By comparison, the next highest category of monetized benefits (reduced:chronic bronchi-
tis) is valued at just 33 billion. On the other hand, zpa also devotes a grear deal of attention o
benefit categories that amount to much less than rounding error: two pages of the ria are given
up to the details of assessing the impact of school absence days (336 million), and other benefit
categories include emergency room visits for asthma ($3.6 million) and lower and upper respira-
tory sytnptoms in children (g4 million and s5 million, respectively). It may be unfair to criticize
Era too much for analyzing these ultimately inconsequential {in an order-of-magnitude sense) ef-
fects of the regulation: perhaps the only way to determine how relatively small those benefits were
was to conduct the analysis. Nonetheless, given the potentially significant benefit categories that
were not monetized, ra does not appear to have gotien the biggest "bang for its buck.”

Of the large number of benefit categories omitted from the estimate of monetized benefits,
three stand out. 'The first of these is reduced premature mortality from ozone pollution. The ben-
efits from reduced ozone-related mortality do not appear in the ria’s estimate of total benefits,
apparently because of doubts on the part of Epa’s Science Advisory Board (sas) that the ozone ef-
fect could be distinguished from the mortality effects of pm. Nonetheless, on the basis of recent
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research on the subject, gra suggests that reduced premature mortality from ozone could con-

tribute an additional $3 billion annually to the estimated benefits—making it the second-largest

single category of estimated benefits (though it would still be dwarfed by the benefits of lower

particulate pollution). This estimate is based on meta-analyses of the literature on ozone pollu-

tion that were in press, but not yet published, at the time of the ria. Thus, the quantification of
ozone pollution appears to have been a case of the sar’s recommendation lagging behind the lit-

erature. It is not too great a feat of inference to conclude that era staff disagreed with the 5as’s

recommendation and would have strongly preferred to include the estimate of ozone-related ben-

efits in their official total.

The facts of the case are similar in the second major missing category of benefits: reduced
acidification of lakes and streams in the northeastern United States. Again, a study was available
{Banzhaf et al. 2004) that would have allowed estimation of the monetary benefits from reduced
acidification. In contrast to the case of ozone, however, ﬁPA chose not te apply the study to the
caIR RiA on the grounds that the study was still undergoing peer review.

A third category of missing benefits concerns visibility. Here gpa’s action appears to have been
more arbitrary and much less well explained. The agency states that it is able to quantify visibil- .
ity impacts throughout the area affected by the new regulation; but it provides monetized bene-
fit estimates only. for Class I areas in the southeastern United States, without explaining why it
limits the geographic scope of its analysis. As it is, EPa relies on a study of wrr for visibility im-
provements in the southwestern United States and extrapolates those results to the southeastern
states; and hence is already obliged to use benefits-transfer methods to extrapolate; if transfer-
ring benefits in this way is valid, it ought to be equally valid for the other areas where the camr
would improve visibility.

These omitted benefit categories raise a methodological concern about the criteria used to
include or exclude relevant information from the scientific and economic literatures. In particu-
lar, Bra (or the sas) seetns too rigid in its distinction between acceptable and unacceptable stud-
ies. Given the problems and uncertainties inherent in any applied valuation analysis, this either-
or approach is essentially arbitrary, especially when it means the difference between having some
number and having no number at all. At the very least, such a bright-line approach leaves the re-
sults of a regulatory impact study subject to the whims of peer review timing and publication
schedules, Meanwhile, efforts to get around the application of a strict rule may lead to asym-
metric treatment of essentially similar cases, as in the example of vzone pollution versus acidi-
fication benefits. '

An alternative and preferable approach would be both more flexible and internally consistent.
upa should present a range of estimates based on studies of varying degrees of authority. At a min-
imum, the range would include two estimates of benefits: one using only peer-reviewed studies
with high confidence, and a second using the best available estimates even where they have not
yet been published or where other concerns pertain (e.g,, the age of the study). The former num-
ber, based on peer-reviewed studies, could still serve as the official or preferred estimate of bene-
fits. The latter would provide a sense of the range of estimates, A “best available estimate” would
also focus attention on Bra’s choice of which benefit categories to include and which to leave out,
thereby helping to identify the categories of benefits that are most deserving of further research
and study®
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Even with this more flexible approach, however, a complete accounting of monetized bene-
fits will never be feasible. A third crucial issue to consider in benefits estimation, therefore, is trans-
parency. What are the precise reasons for including or excluding a benefit category? How much
does the decision not to include a benefit category matter for the overall results?

To help address these questions, a comprehensive list of all impacts should be presented, along
with an indication of whether they were quantified or monetized, and a brief explanation for this
choice {e.g., no willingness-to-pay information available; studies available but deemed unreliable;
or quantification of impacts unavailable). The cair ria takes a good first step in this direction by
providing an exhaustive list of nonmonetized impacts. Even so, the analysis is inconsistent jn ex-
plaining why these impacts were not monetized and what their magnitude might have been. In
the case of ozone pollution, Bpa (apparently chomping at the bit against the sas’s restrictive rec-
ommendations) presents its own “informal” estimate and emphasizes its significance. In the other
two cases, however, the agency is much vaguer about the potential benefits; the potential magni-
tude of missing visibility benefits is mentioned almost as an afterthought, and the potential ben-
efits from reduced acidification are described as “substantial,” without any further elaboration.
Yet strong evidence suggests that each of the missing benefits could be several hundred million
dollars or more annually-—at least an order of magnitude greater than several of the health-re-
lated benefit categories to which Era devotes much more attention.

The lack of transparency is even more problematic in the case of other missing benefit cate-
gories. Regarding the remaining nonmonetized health benefits related to rm (involving low birth
weight, pulmonary function, and other effects), spa simply asserts that “we feel these benefits may
be small relative to those categories we were able to quantily and monetize,” without any men-
tion of the evidence on which the agency bases that judgment. |

A further step toward improving transparency is explicitly acknowledging that the dollar-
valued-benefir estimate is incomplete, The cam ria scores well on this dimension, collecting non-
monetized impacts into a term “B,” which is then carried throughout the cost-benefit analysis.
Although some observers criticize this approach as effectively ignoring a range of benefits by col-
lapsing them into a single unknown parameter, acknowledging the missing impacts explicitly—
putting them “on one side of the ledger”—is certainly preferable to the default alternative of as-
signing those impacts a zero value.

Distributional Incidence

Geography

One would expect that a cost-benefit analysis of an environmental regulation focused on the in-
terstate transport of air pollutants would consider how the consequences of the policy were likely
to vary with location. Indeed, the uneven incidence of the costs and benefits of pollution control
provides the central rationale for the cam itself: upwind states should be held accountable for the
impacts of their emissions on air quality in downwind states.

EpA’s analysis of costs largely reflects the central importance of geography, presenting region-
specific estimates of the projected impacts on coal production and retail electricity prices (Epa
2005a, Tables 7-7 and 7-9). On the benefit side, however, Epa’s performance is more mixed. The

riA estimates the qualitative impacts on lakes and streams in three regions (ura 20052, Table 5-1),
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projects visibility impacts for each of 29 individual Class | areas (Table 3-10), and maps the ex-
pected percentage reductions in sulfur and nitrogen deposition (Figures 5-1 and 5-2). Similarly, the
Notice of Final Rulemaking preamble (Bra zoosb) presents projections of precisely which coun-
ties will be in nonattainment for pM and ozone in 2010 and 2015 under both the base case and the
caIr, along with estimated ambient pollution concentrations.

Regarding the geographic distribution of monetized benefits, however, the ria is silent. This
‘must have been a conscious omission, although it is unacknowledged. era already estimates
changes in air quality at the county level, and data on population density and hence exposure are
used implicitly to translate those air quality changes into benefits. Thus, no new work would have
been required to discuss how the estimated benefits are distributed geographically—but the re-
sulting analysis would have been of considerable interestin understanding the impacts of the pol-
icy. Given that benefits are presented in monetary terms at the aggregate level, it is difficult to see
why they should not be presented that way at local and regional levels as well.

Income

Any air quality regulation as sweeping as the cair can be expected to have disparate impacts across
different income groups. A given rise in electricity rates has very different implications for rich
and poor households, and may have regressive effects if not countered by other policy measures.
The benefits are likely to be unevenly distributed as well. Air quality improvements may dispro-
portionately benefit low-income households, to the extent that they are concentrated in urban ar-
eas or in places with poor initial air quality. On the other hand, visibility benefits are likely to ac-
crue disproportionately to richer households, who are more likely to visit places such as national
parks where visibility is most valuable.

The carr ria, however, ignores distributional incidence across income groups. As in the case
of geographic distribution of benefits, this would have rec-luired Jittle extra work: Bpa would only
have had to match its county-level estimates of air quality improvements to similarly disaggre-
gated data on average household income. Greater information on the distributional incidence of
costs, meanwhile, could be gleaned by comparing estimated increases in electricity prices with av-
erage expenditures on electricity across households of different income levels (data already col-
lected by the Energy Information Administration}. The payoff from employing these approaches
would have been a good deal of insight into how the consequences of the regulation fell on dif-
ferent groups. ‘

" The reluctance to report distributional effects may stem from a justified concern about the
role of income in determining wrr. Strictly speaking, wre depends on ability to pay and increases
with income, According to this logic, benefits to richer people should be more highly valued. Al
though such an approach may be consistent with a narrow application of economic theory, it vi-
olates basic principles of fairness.? Quite appropriately, epa elects not to scale its measure of mon-
etized benefits on the basis of cross-sectional variation in the income of the affected population.

At the same time; Epa’s decision not to adjust benefits for cross-sectional variation in income
is apparently contradicted by its use of income adjustments over time. To account for economic
growth, npa assigns higher value to improved air quality in future years (when incomes will be
higher in real terms), relying on estimates of income elasticities of wrp drawn from the econom-
ics literature, At first blush, this seems logically inconsistent with spa’s decision not to take cross-

sectional incomme variation into account. Indeed, the ria itself directs attention to this problem,
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by characterizing income disparities across subpopulations and income growth over time as two
manifestations of how income differences can affect wre. Having thus lumped the two sources of
variation together, pa leaves itself little room to explain its decision to adjust wte over time but
not across income groups. As justification, the agency cites a statement by the san highlighting
the “sensitivity of making such distinctions [among income groups], and because of insufficient
evidence available at present” (gpa zo0sa, 4-16). The clear implication is that if mea (or the san)
were more insulated from political “sensitivities,” or had greater evidence about the income elas-
ticity of wrp, then it would be justified in adjusting wTe across populations,

This apparent contradiction can be resclved—but only by taking a conceptual step that is miss-
ing from EPA’s analysis. The measure of value that epa desires (appropriately) to estimate, in as-
sessing the benefits from its proposed policy, is not the willingness to pay of the actual affected
population (which would depend on income, as well as age, education status, and so on), but
rather the wrp of a representative U.S. population.t® In this conception, whether smog settles over
a poor neighborhood or a rich suburb does not affect society’s estimation of the damages caused,
or the benefits of better air. Such an approach would seem to be a fundamental tenet of true en-
vironmental justice, and consistent with basic concerns of fairness and equity. Moreover, such an
approach resolves the logical contradiction. Estimating the wre of a representative population is
perfeetly consistent with making an adjustment for economic growth over time—as the United

States as a whole gets wealthier, so does a representative population.

Discounting

The use of discounting to express future costs and benefits in present-value terms is at once one
of the most standard and one of the most controversial approaches in applied cost-benefit analy-
sis. The thorniest issues arise when comparing costs and benefits across long periods of time
(e.g., decades or centuries), because discounting then carries with it an implicit judgment about
intergenerational welfare comparisons. In the case of the cam, the benefits and costs were ex-
amined over a much shorter time horizon, in 2010 and 2015, Hence, no intergenerational com-
parisons are implicated. If the only use of discounting were to provide a common yardstick for
costs incurred in 2010 (for example) with benefits realized in 2015, there would be little need for
comment.

Fowever, discounting still enters into the analysis in a fundamental way because of the lag
time involved in the health consequences of exposure to air pollution, Following the recommmen-
dations of the sas, zra uses a segmented lag structure that allocates 30 percent of the PM-related
mortality reductions to the first year, 50 percent to years 2 through s, and the remaining 20 per-
cent to years 6 through 20 (Epa 20053, p. 4-45). To express the benefits from reduced mortality in
present-value terms, therefore, nea spreads the estimated reductions in mortality over 2o ycars
and applies the standard Office of Management and Budget 3 percent and 7 percent discount rates
to the resulting time profile of benefits.

This discounted lag approach has serious flaws. To begin with, as npa notes, the lag structure
is essentially érbitrary: because there is no “specific scientific evidence of the existence or struc-
ture of a rm effects lag,” the segmented approach is simply “intended to reflect the combination
of short-term exposures in the first year, cardiopulmonary deaths in the 2- to 5-year period, and

long-term lung disease and lung cancer” in the later years (Epa 20053, 4-45-44-6). But when later
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effects are discounted, the choice of lag structure (as well as the choice of discount rate) matters
considerably. Although Era rightly performs a sensitivity analysis of the impact of the lag struc-
ture, that analysis underscores the problem: the estimated health benefits when no lag structure
is applied are 250 percent greater than when an exaggerated (15-year) lag structure is applied and
benefits are discounted at 7 percent.

What makes the choice of lag structure matter, of course, is the decision to discount future
benefits. This may appear at first to be entirely unobjectionable—at least if one grants the ap-
propriateness of discounting costs and benefits in principle. Upon reflection, however, very little
justification seems to exist for discounting the reduced mortality from air pollution. The measure
of benefits is the vsL. The underlying damage at issue—whose reduction is being quantified as a
benefit and then discounted—is not an actual death, but rather an increase in risk. The benefit of
cleaner air is an immediate reduction in the statistical likelihood of death—whether that death is
imminent or lies in the distant future. Because the benefit is realized at the time that air quality
improves, it should not be discounted.**

It may be that people are willing to pay more to reduce the chance that they will die within a
year than to reduce their chance of dying within two decades. But this is not evident or deducible
from first principles: some might well prefer a sudden heart attack to a drawn-out struggle with
a chronic and debilitating disease. It is an empirical question. What is needed to resolve it is not
simply better information about the lag structure, but also—and crucially—better information
about how people value reductions in the risks of different kinds of deaths. Applying a discount
rate, as 5pa does, is a crude approach that imposes a particular and arbitrary assumption about
how people value reductions in the risk of future death. Curiously, zpa appears largely oblivious
to these considerations. The r1a is concerned only with whether the lag structure is correctly de-

" termined, but does not acknowledge that there is a more [undamental question about valuation
at stake.™

As the discussion in the cam r1a makes clear, the issue of lagged health effects is a crucial one
that will apply to many future regulatory analyses. A high priority for research, therefore, should
be to gather better empirical estimates of willingness to pay for reductions in different kinds of
mortality risk—at a minimum, distinguishing near-term impacts from chronic ones. Once such
evidence is available, the proper approach will be to apply the appropriate measure of vsv at the
time when the reduction in risk takes place—in other words, when the air becomes cleaner, not when
the eventual mortality would have occurred. Until then, ra should acknowledge the fundamen-
tal problem with discounting in this context and should include the case of zero lag (which is of
course equivalent to an arbitrary lag structure with no discounting) as one of its core benefit es-
timates, rather than relegating it to a sensitivity analysis,

Treatment of Uncertainty

The camr ris addresses uncertainty in three ways: through conventional sensitivity analysis (using
parameter values chosen to represent plausible alternative assumptions), through Monte Carlo
analysis using estimated distributions for dose-response parameters and health endpoints, and
through Monte Catlo analysis using distributions of pm-related mortality impacts drawn from an
expert elicitation process.
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The results of all three approaches underscore the importance and pervasiveness of uncer-
tainty in the case of the cam. As the sensitivity analysis shows, basing the estimated pm-related
mortality impacts on resuits from the Harvard Six Cities study (Dockery et al. 1003), rather than
the American Cancer Society study (Pope et al. 1995) used in the base case, more than doubles
the estimated benefits of the carr. Ac the other extreme, assuming a fairly high (but still plausi-
ble) threshold for the effects of pum cuts the estimated benefits by 96 percent to less than s1 billion,
The choice of income elasticity also has a sizeable effect because it interacts multiplicatively with
the pm-related mortality effects that make up, by far, the greatest share of the benefits.

The Monte Carlo analyses demonstrate the extent of uncertainty even more clearly. Using es-
timated standard errors from the underlying studies that provided the basis for the health impacts,
the Monte Carlo analysis finds a 9o percent confidence interval spanning an order of magnitude,
frotn s26 billion to $210 billion (with a mean of $1co billion). When the Monte Carlo is based on
the results of expert elicitation rather than estimated standard errors, the oo percent confidence
interval balloons, extending from 33 billion to 240 billion {around a mean of s74 billion).

This is an admirably varied, complete, and even innovative approach to assessing uncertainty.
The three techniques employed by spa represent a substantial and sophisticated effort to account
for uncertainty, and they complement each other well. The conventional sensitivity analysis fa-
cilitates focused consideration of particular discrete and often qualitative alternatives; it answers
such questions as {a) What happens if we ignore the lag structure for reductions in mortality risk?
(b) What happens if we value all cases of chronic bronchitis? (c) What happens if we assume that
willingness to pay is more or less sensitive to increases in income? The “classical” Monte Carlo ap-
proach allows for simultaneous consideration of multiple sources of uncertainty. It answers the
question {conditional on the specified parameter distributions, of course), What is the central
range or most likely magnitude of benefits? Finally, the expert elicitation approach combines the
flexibility and scope of Monte Carlo analysis with a fuller and more nuanced treatment of un-
certainty on a particular dimension—in this case, the dose-response curve for pM-related mortal-
ity impacts.

While one can quibble with how the techniques were applied in the case of the car ria, for
the most part these concerns are minor. For example, the classical Monte Carlo analysis is applied
only. to health effects; impacts on ecosystems and visibility are treated as constants in the analy-
sis. In practice, however, this omission probably matters little, in part because some of those same
effects (in particular, visibility) are explored in the conventional sensitivity analysis; this is another
example of complementarities among the three approaches. Similarly, the expert elicitation pro-
cedure was imperfect in a number of ways; only five experts were consulted, limited review ap-
pears to have raken place beforehand, no pre-elicitation workshop was held, and so on. But these
criticisms hardly seem fair when one considers that the caIr ria represents the pilot phase of ex-
pert elicitation: it was explicitly designed as a trial run, and many of its deficiencies were reme-
died in subsequent applications. Indeed, the formal use of expert judgment to evaluate uncer-
tainty represents animportant innovation.

For all its merits, however, the uncertainty analysis in the car ma—like the selection of pol-
icy scenarios and the choice of which benefits to monetize—is too narrow in scope, Faced with
pervasive uncertainty, the ria considers only a subset of the sources of that uncertainty. Estimat-
ing benefits in dollar terms requires performing several independent analyses in sequence, with

each link in the chain subject to uncertainty. Because the regulation proposed an emissions-trad-
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ing system rather than mandates on individual power plants, a model of the electric power sec-
tor is required to translate the overall emissions targets into plant-level emissions estimates. Re-
cause the emissions affected by the regulation (SOa and NOx) contribute to air pollution hundreds
of miles away, and in different chemical forms (e.g., NOx combining with volatile organic com-
pounds to produce ground-level ozone), analysts must employ necessarily imperfect models of
pollution dispersion and atmospheric chemistry to translate emissions into pollution concentra-
tions. In turn, those concentrations must be translated into effects on human health and ecosys-
tems, using often poorly understood dose-response relationships, And finally, the physical impacts
(16 number of premature deaths among human populations, or 16 percent of lakes and streams
affected by acid deposition) must be expressed in monetary terms using often scant or incomplete
measures of value, some of which depé_nd on uncertain projections of population or income
growth,

‘The problem is not that era fails to acknowledge these sources of uncertainty; indeed, in its
discussion of benefits estimation the agency goes to great lengths to enumerate the uncertainties
(BPa 20054, Table 4.5). Rather, the problem is that the ria addresses only a subset of the sources
of uhccrtainty head-on. The sensitivity and Monte Carlo analyses explore the relétionships be-
tween po]lutibn concentrations and physical impacts, and between physical impacts and mone-
tary values. But they give short shrift to the first two links in the causal chain outlined above—
that is, the uncertainties in the distributions of pollution emissions and of ambient concentrations.

When the ria does address the air transport models used to derive ambient concentrations, it
does so in a self-referential way—evaluating their performance by comparison to the performance
of other models or of other analyses. Thus, the model runs performed for the cam analysis are
deemed "éppropriate” simply because they are no worse than prior model runs. Although some
statistics are provided on the predictive abilities of the models used relative to actual measured
conditions, they are given without any context for the level of fractional error, for example, that
might be deemed “good” or "bad” in an absolute sense, And no evidence is provided on the cor-
relation between predicted and actual changes in air quality, even though the accuracy of pre-
dicted changes in air quality resulting from policy-induced changes in emissions is of central im-
portance in the reliability of the model.

Meanwhile, the ria includes essentially no discussion of the uncertainty in the spatial pattern
of predicted emissions based on the projected outcome of emissions trading using epa’s model of

“the clectric power sector. Indeed, one is hard-pressed to find any recognition at all in the nia that
these projected emissions might be a major source of uncertainty in the analysis as a whole.?? This
otmission is especially glaring in light of the July 2008 vacatur ruling overturning the cam: one of
the reasons cited by the court for its ruling was zpa’s failure to conclusively demonstrate any con-
nection between its chosen regulatory approach {emissions trading) and the likely reductions in
the contributions by sources in specific upwind states to downwind air quality.

epa’s failure to sufficiently explore explicitly these two major sources of uncertainty—the im-
pacts of regulations on emissions and of emissions on concentrations—constitutes a major gap
in its analysis. ‘This omission is all the more striking given how straightforward it would be, at least
conceptually, to integrate these sources into its formal modeling of uncertainty—in particular, its
Mente Carlo analyses. The air transport models, which are based on Gaussfan plumes (i.e., prob-
abilistic analyses of air movements), ought to be readily amenable to Monte Carlo analysis. Al-

though more work would probably be required to formally model uncertainty in the spatial dis-

THE TECHNOQCRATIC AND DEMOQCRATIC BFUNCTIONS OF THE CATR REGULATORY ANALYSES



46

tribution of emissions under trading, that could be done as well—for example, by explicitly mod-
eling the cost of pollution abatement at each individual EGU as a draw from a distribution rather
than as a point estimate.

Recommendations

The cam R1A is, in many ways, an admirably comprehensive account of the benefits and costs as-
sociated with a particular regulation. epa staff brought to bear a huge amount of relevant infor-
mation, They carefully described how they conducted the analysis and, for the most part, ex-
plained why they made the choices they did. They presented many estimates in natural units as
well as in dollar terms, and employed a set of sophisticated and complémentary techniques to as-
sess uncertainty. .

Nonetheless, like any such document, the car jua had a number of weaknesses and blind spots
that help to highlight ways that regulatory impact analysis could be improved. Distilling the pre-
ceding discussion yields a number of recommendations for regulatory impact analyses—some,
but not of all, of these were followed in the case of the caIr,

Scope of analysis. An rua should consider multiple policy alternatives and, if possible, multiple pol-
icy baselines. When the policy instrument is not mandated by regulation—as in the case of the
catr, which could suggest but not require an emissions trading program—the scope of policy al-
ternatives considered should include other policy instruments as well as other targets.

Use of willingness-to-pay measures, Because the chosen value for the vs plays a central role in the
analysis, high priority should be placed on further research into appropriate vsL measures, par-
ticularly measures that explicitly capture public or social values rather than being derived purely
from private risk-taking behavior.

Choice of primary sources, Although it is appropriéte to base the "main” estimate of benefits only
on studies meeting a well-defined and rigorous set of criteria (e.g., peer-reviewed articles pub-
lished within a certain period of time}, at least one additional benefit estimate should be presented
that incorporates a wider set of studies, especially where doing so can expand the set of benefit
categories considered. For example, in the cair Ria, a second estimate should have been presented
that drew on still-unpubli:;hed butleading-edge research into the benefits from ozone-related mor-
tality reductions and from visibility improvements,

Monetization of benefits estimates. If any benefits are expressed in monetary terms, then as many
as possible should be expressed this way, and the reasons for not deing so should be clearly and
[ully explained on a case-by-case basis, Moreover, the existence of nonmonetized benefits should
be explicitly acknowledged in the presentation of results—for example, through a generic term
labeled "B.”

Distributional incidence. The distributional incidence of costs and benefits should be presented in
depth—in particular, by geographic region and household income.

Use of a “representative population” for estimating benefits. Estimates of wrp should be defined
with respect to a representative U.S. population. Benefits should be adjusted for income growth

over time, but not for income disparities across subpopulations.
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Discounting and lag structures for health effects. If health effects lag behind exposure, separate vsLs
for different types of mortality (e.g., acute versus chronic impact}) should be used rather than an
arbitrary discounting approach. Because the benefit from the policy is a reduction in risk, that ben-
efit should not be discounted—regardless of how far off in the future the death is likely to occur.

Uncertainty analysis, Multiple analyses of uncertainty should be used, including conventional sen-
sitivity analysis, Monte Catlo analysis, and (if feasible) expert elicitation. To the extent possible,
all sources of uncertainty should be explicitly accounted for, including uncertainty in modeling

emissions and air quality, rather than just dose-response relationships and valuation,

The RIA as a Guide to Policymaking or a Source of Information

Having delved into the details of methodology and scope, we now pull back to a loftier vantage
point and asks more fundamental questions: What can a regulatory impact analysis like the cair
ria achieve? What roles does it serve? Here, [ identify two main functions, which I term the tech-
nocratic and democratic functions. Focusing solely or primarily on cost-benefit methodology as
a technical input to policymaking (as in the above section) ignores the equally critical but often
overlooked democratic function. Moreover, the two roles are compiementary rather than mutu-
ally exclusive. Improving the performance of the m1a in informing and educating the public (the

democratic function) cannot help but improve its usefulness to policymakers.

The Technocratic Function: The RIA as a Guide to Policymaking

The conventional view among efficiency-minded economists is that an ria, and particulérly the
cosi—benefit analysis at its heart, should guide policymakers in designing policy—setting the strin-
gency of the emissions reductions required, selecting the appropriate policy instrument, and so
on. According to this view, the ria logically precedes the choice of policy. It should explore a range
of relevant policy alternatives, illuminating the trade-offs among them and determining which
would yield the greatest net benefits, Of course, most advocates of this view hasten to add that a
cost-benefit analysis need not be narrowly determinative: economic éﬂiciency need not be a nec-
essary or sufficient criterion for sound policymaking (Arrow et al. 1996). Nonetheless, the role of
the cost-benefit analysis in this framework is prescyiptive: to provide the policymaker with a de-
finitive assessment of the relative efficiency of various policy options.

As the section critiquing the r1a on technical grounds makes clear, the cair ria performs well
on many technical aspects of cost and benefit estimation. And yet the ria fails to meet the most
basic requirement of sound economic policy analysis: namely, the consideration of multiple al-
ternatives. A document that considers the costs and benefits of the proposed policy only relative
to the status quo cannot possibly have been used to design that policy.

Ironically, the cam ria’s outward embrace of the technocratic ideal partly explains its fajlures,
The benefits and costs are patiently catalogued, summed up, and presented to three significant
digits as il decirnal points will lead to better policy. Indeed, the ria is almost compulsive in its pre-
cision—as illustrated by its patient exploration of categories of impacts (such as school absence
days and asthma events) that do not even amount to rounding error, being measured in the tens

of millions relative to total benefits in the tens of billions, For all its impressive features, the car

THE TECHNOCRATIC AND DEMOCRATIC PUNCTIONS OF THE CAIR REGULATORY ANALYSIS



48

R1a is 2 document consumed by relatively minor details, providing little guidance or rationale for
how the policy itself was chosen.

To be sure, the recommendations presented in this chapter’s section critiquing ria on techni-
cal grounds (as well as similar recommendations from other authors, including those represented
in this report) offer suggestions for improving the ria as a technical document: All the same, crit-
icizing the r1a on the grounds that it did not provide the basis for informed policymaking misun-
derstands the statutory context. As noted in the introduction to this chapter, the Clean Air Act it-
self expressly forbids the epa administrator to consider costs in setting ambient air quality
standards, Indeed, Epa itself, in announcement of the cair (ra 2005b), takes pains to explain that
the required emissions reductions were based not on the ria but rather on the agency’s judgment
of what was “highly cost-effective” and necessary to reduce the contribution of the states affected
by the rule to ambient air pollution in downwind states. Far from playing a central role, the ria is

summarized cursorily on pages 144 to 151 of the 155-page document.

The Democratic Function: The RIA as a Source of Public Information

If the raa was not actually used to guide policy, what is its purpose? In Chapter 4 of this report,
Wagner characterizes the cam wua as a “litigation support document.” In the tradition of public
choice analysis, she treats the ria as a tool designed by epa to support its rulemaking against le-
gal challenge and evaluates it on that dimension.

But there is another alternative, and indeed one that is suggested by gpa itself in its introdue-
tibns of recent rias: “to inform the public and states about the potential costs and benefits of im-
plementing these important air quality standards.” What happens if we take seriously the propo-
sition that a central aim of an r1a is {or ought to be) informing the public (and policymakers) ex
post about the consequences of a decisicn—even if the decision, as in the case of car, was made

on other grounds? Three implications stand out.

Order-of-magnitude judgments

First, from this different vantage point, precision in estimating benefits and costs takes on less im-
portance. Rather, the most useful and velevant pieces of information concern order-of magnitude
judgments; Are benefits likely to be greater than costs? With what degree of confidence?

Emphasizing order-of-magnitude impacts rather than precise figures communicates a more
honest realization of the deep uncertainties involved in assessing regulatory policies as far-reach-
ing as the cair. As noted above, the process of estimating the regulation’s costs, and especially its
benefits, involve a chain of reasoning-—{rom regulation to emissions, emissions to concentrations,
concentrations to physical impacts, and impacts to monetary values—in which each step invdlvcs
great difficulty and [undamental uncertainty. The impression of staggering complexity is con-
firmed by the sensitivity of the results to key assumptions, as well as the extraordinarily large go
percent confidence intervals found in the Monte Carlo studies.

Moreover, the measured sources of uncertainty just described amount to the known un-
knowns—the gaps in knowledge that can be catalogued, assessed, and assigned standard exrors or
other measures of uncertainty. On top of these lie what might be called the unknown unknowns.*
Several major categories of benefits are not monetized at all; as a result, they are absent from the

discussions of standard errors or Monte Carlo analysis. And there may well be whole categories
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of benefits that are not accounted for at ail. The impetus behind the SO. trading system in the
1990 Clean Air Act Amendments, for example, was the problem of acid deposition in forests,llakes,
and streams. Only later did the contribution of $O. to ambient concentrations of PM—now con-
sidered to be far and away the most important benefit from reducing SO: emissions—become
known. This pervasive uncertainty suggests caution in drawing precise conclusions from the car
RriA or from any assessment of similarly complex regulations. |

In the case of the cAIR, is fairly certain that benefits are greater than costs; after all, the regu-
lation would pass a simple cost-benefit test even assuming the lower bound of the go percent
confidence interval using expert elicitation (33 billion). Indeed, one may reasonably conclude that
benefits are much grearer than costs—by at least an order of magnitude. Beyond these order-of-
magnitude statements, however, it is hard to pin down any number with confidence, In a ster-
ling example of mistaking precision for accuracy, the cair ria presents results to three significant
digits without regard to the considerable error bounds surrounding its estimates. A more hon-
est approach would be to replace the precise numbers presented in the executive summary with
a simple conclusion: “Based on the best available evidence, the benefits from the carr are atleast
an order of magnitude greater than the costs, with net benefits measured in the tens of billions
of dollars annually.” _

This is not to say that analysts should not seek appropriate precision in their estimates—but
rather to argue that in presenting their main results, analysts should abstract from the precise num-
bers and offer conclusions that are consonant with the underlying uncertainties. Presenting re-
sults in order-of-magnitude terms would also direct attention toward a fruitful set of questions
that are unanswered in the camr ria. What are the most important sources of uncertainty in dri-
ving the results? How wide is the range of plausible benefits and costs? Perhaps most importantly,
what would have to change to alter the basic conclusion from the analysis (i.e., reverse the sign of
net benefits)?

Estimation of marginal net benefits of the proposed policy

Second, if the primary objective of the analysis is to describe the impacts rather than prescribe an
outcome, identifying and considering a particular set of alternative policies may not be as crucial.
Instead, it becomes more useful to estimate the marginal impacts of increasing or decreasing the
stringency of the policy. Such an approach can help answer a question of considerable interest:
How does the proposed policy compare to the economically efficient one?

Note that the performance of a given policy relative to the efficient one cannot be ascertained
simply by computing its total benefit and cost. In the case of the cair, for example, era found pro-
jected net benefits of $83 billion to $9¢ billion a year at full implementation in 2015, even without
considering a range of nonmonetized benefits; benefits outweighed costs by roughly 30 to 1. Such
figures might seem to provide prima facie grounds for more stringent action. But, in fact, that con-
clusion does not follow at all: in principle, net benefits could have been even larger for a weaker
policy (although this did not prove to be the case in the cais, as I discuss below). Simply calculat-
ing total benefits and costs does not shed light on marginal benefits and costs, which—as any eco-
nomics student knows—must be equated to sadsfy efficiency. _

Nor is tbe mere consideration of a f[ew alternative policies sufficient to determine how a given
policy compares to the efficient one. Suppose policy A represents the status quo, policy B is a pro-

posed regulation, and policy C is a more stringent alternative, An analysis finds that total net ben-
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efits are greatest under B, but greater under A than under C. Comparing A and C might suggest
that the efficient policy must be less stringent than B; but in fact nothing rules out the possibility
that the efficient outcome actually lies between B and C—meaning that the proposed policy is not
stringent enough, rather than too stringent,

By comparing sufficiently many alternatives, of course, one could determine the efficient pol-
icy, In the limit, the analyst would estimate the marginal benefit and cost schedules (for all possi-
ble policies), with the efficient point lying at their intersection. In the real wozld, estimarting these
entire schedules may be infeasible. Nonetheless, it may be possible to estimate the marginal ben-
efit and marginal cost of the proposed policy. Whether the proposed policy is more or less strin-
gent than the efficient one can then be determined by computing marginal net benefit (marginal
benefit minus marginal cost): if it is positive, the policy is too lax from an efficiency perspective;
if negative, the policy is too stringent. .

This approach was feasible in the case of the car. era itself estimated the marginal cost of its
proposed rule; other analysts had little trouble estimating marginal benefit. The advocacy group
Environmental Defense Fund, using a methodology employed by era in prior analyses, made a

baclc-of-thc-envelope estimate that the benefits of SO reductions amounted to $15,000 per ton—

more than an order of magnitude greater than epa’s estimate of the marginal abatement cost
(Shore et al. 2004).75 Researchers at Resources for the Future estimated that marginal benefits
were between $1,800 and $4,700 per ton of 80z reductions, well above epa’s estimated marginal
cost of s700 to 1,400, and $700 to 51,200 per ton of NOx reduction, somewhat less than EPA’S €5-
timate marginal cost of $1,300 to 51,600 per ton (Banzhaf et al. zoo4). On the basis of - these esti-
mates, the SO reductions—despite their impressive net benefits—proved to be too small from an
efficiency perspective, while the NO= reductions may have been slightly too stringent.*s

Transparent and accessible presentation of benefits and costs

Third, an eye toward informing the public rather than shaping policy also suggests that much
more attention should be given to how costs and especially benefits are presented in the analysis.

A key step is to quantify the consequences of the policy in natural units {i.e., physical impacts)
as well as in monetary terms. The monetization of costs and especially benefits is one of the most
common targets for critics of cost-benefit analysis-—and with some justification, given the large
number of assumptions involved. On the other hand, proponents of cost-benefit analysis point
out (with equal justification) that expressing impacts in dollars—or any other common metric—
is a necessary step in aggregating disparate benefits and comparing them with costs in a consis-
tent fashion.

The primary justification for boiling everything déwn to net benefits is to ensure that deci-
sionmakers rely on some “objective” measure of velue rather than substituting their own personal
preferences. In this context, wre is best seen as one possible system of weights, among many, to
use in comparing disparate impacts. An estimate of net benefits is essentially a sumimary statistic;
like all summary statistics, in compressing a great deal of informatjon it leaves much ourt. If only
a single set of weights is to be uscd (necessarily the case in deriving a single “societal” estimate for
net benefits), then economic theory provides a strong avgument that for all its faults, wre based
on revealed-preference measures is the best set of weights.*” Rather than viewing the calculation

of net benefits as a central goal {the implicit approach taken in the car ria), however, the esti-
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mation of net benefits should be regarded as one means.to a larger end: informing the public about
the consequences of a proposed regulatory policy, and the trade-offs involved.

‘When the function of a regulatory analysis is defined as informing the public, the personal
preferences of individuals take center stage. From this perspective, the goal of the analysis should
be to give the reader enough information to answer the question, would T vote for this? This means
supplying enough information that an individual reader can substitute her own weights on vari-
ous policy outcomes—that is, her own preferences—rather than relymg solely on the “objective”
weights provided by willingness-to-pay measures.

Wherever possible, therefore, benefits ought to be quantified and presented in natural units
(e.g., a reduction in the incidence of premature mortality or the increase in visibility in natural
parks). The presentation of quantified benefits in natural units is a complement to, rather than a
substitute for, the presentation of monetized benefits: the two sets of niimbers convey distinet in-
formation. To its credit, Epa does present a variety of health impacts in natura units (see 5pa 20054,
tables 4-16 and 4-17.

Benefits (and costs) could also be made more informative by conveying them in both total and
per-capita terms. For example, health effects could be presented in terms of incidence rates as well
as in totals. After all, what is being measured {(and valued) is a reduction in risk, not a reduction in
specific deaths.™® In addition to presenting the pm-related health impacts as 13,000 fewer deaths
per year, therefore, Era should present them as such-and-such a reduction in the risk of prema-
ture death {e.g., per 100,000 individuals). The total number conveys a sense of the magnitude of
the program’s impact (and could be compared to the total cost of the program); the reduction in
risk is what is relevant for an individual (and could be compared to, say, the cost of the program
per household).
~ Recognizing that individuals may have difficulty identifying their own preferences over unfa-
miliar nonmarket goods, a well-designed r1a could provide contextual clues to help readers make
those assessments, A reader may wonder how much she, as an individual, ought to value the re-
duced risk associated with air pollution that this policy will achieve. To inform this contemplative
process, an ria could describe the underlying trade-offs by transposing them to other, more fa-
miliar spheres of decisionh'laking. For example, in the case of the ca, the reduced mortality risk
[rom air pollution might be described as follows:

This proposed regulation is estimated to cost roughly s2 billion annually and to prevent 13,000 premature deaths each
year. The implied cost per avoided premature death is therefore $150,000. If one were to apply th.is same trade-off to
other; more fumiliar decisions, it would be equivalent io an individual paying $15 per year to reduce his or her antugl
tisk of dying by 1 in 10,000—eguivalent to the risk from [smoking X cigarettes per day] frock climbing at X elevation],

and so on.

Similarly, results from revealed-preference studies could explicitly serve as guides to persenal
reflection, rather than being offered as "true” or “objective” measures of value. Continuing the
example above, the Ria might point out that empirical studies of wage premiums suggest that
workers earn, say, roughly s6co more in a year for every 1-in-10,000 increase in the risk of death,

Finally, the same considerations also suggest that rias should explicitly include discussions of
other regulatory policies. In the conventional view of an ria as a guide to policy, discussion of
other policies is essentially irrelevant; the costs and benefits of the policy at hand are what mat-

ters. The car nia, lor example, never mentions any other environmental regulation; it is as if the
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analysis takes place in a vacuum. In contrast, if the primary goal of the ria is to inform the pub-
lic, then a discussion of other regulatory policies—such as their costs and consequences—-can pro-

vide crucial context.

Conclusion

In the last section [ emphasized the democratic function of regulatory analysis—partly because,
in the case of the cam, the technocratic function was essentially made moot by the Clean Air Act’s
prohibition on using costs in setting air quality standards. In general, however, an effective regu-
latory impact analysis should fulfill both the technocratic and the democratic functions—guiding
policy makers ex ante and informing citizens ex post.

At a practical level, the technocratic function is already well enshrined in the regulatory re-
view procress, Elevating the democratic function implies a change of approach. In particular, the
team at ofka responsible for reviewing and commenting on draft rias should include not only-the
typical assortment of economists, engineers, and scientists—i.e., technical experts—but also at
least one member charged with assessing the transparency and informativeness of the review: One
can imagine a new office of “o1ra ombudsman™ serving in this new role.

If tbe technocratic and democratic functions would place somewhat different emphasis on dif-
ferent aspects of analysis, their combined effect would be complementary. A technically sound
cost-benefit analysis is an cbvicus prerequisite for an informative one. Less apparent, but equally
the case, is that a truly democratic regulatory analysis—one that is transparent and accessible to
the lay reader, and designed to inform the public—will also provide better guidance to policy-
makers. In part, this is because the ultimate consumer of a cost-benefit analysis is often little more
than an educated layperson, at least relative to the technical experts, steeped in the nuances of a
particular regulation, who author the analyses. Policymakers need plain language, transparent
presentation of results, and order-of- magnitude conclusions just as surely as the public does. More-
over, the process of making a regulatory analysis transparent and informative can only improve
the clarity of thought and quality of reasoning that go into the document itself. Finally, from a
dynamic perspective, the democratic function is integrally important to good policymaking in the
long run: each successive regulation offers a chance to infortmn and educate the public, and thereby
strengthen popular support for sound and well-designed regulations.

Notes
1. Personal communication [rom Sam Napolitano, Director of upa’s Clean Air Markets Division, June 6, 2008,

2. The narrow scope of the can wa also runs counter to the language of Executive Order 12866, which man-
dated it. Section 6(C)(iii) of the executive order requires “An asscssenent, including the underlying analysis, of costs
and benefits of potentially effective and reasonably feasible altcrnatives to the planned regulation. .. and an ex-

planation why the planned regulatory action is preferable 1o the identified potential alternatives.”

3. In other words, the binary distinction docs not recognize the magnitude of the benefits from moving from
nonattainment to attainment. A large improvement in air quality in a very polluted county could still fail to bring

that county into attainment, while a much smaller improvement in a marginal county could cross the threshold.
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4. State of Michigan, Michigan Department of Environmental Quality and State of West Virginia, Division of Environ-
mental Protection, Petitioners v, U.S, Environmental Protection Agency, Respondent, New England Council, Inc,, et al., In-

tervenors, 213 Fad 663 (D.C. Cir. 2000).

5. Later in this chaptes, [ probe into how a valuation approach based on willingness to pay could be supple-

mented with other information.
6. Seg e.g., Sen (1995) and Sunstein (1997, Ch. 23,

7. Although there are principled reasons to question the use of a wage-based vsi, for air pollution, the pl:actical
implications for cost—benefit analysis are less clear-cut, at least in the case of the earr. First, few alternatives ex-
ist. Indeed, Epa itself acknowledges the limitations of using wage—hedonlic estimates of vsL, but defers to its own
Scientific Advisory Board in contihuing to rely on such estimates for valuation, Second, the number value gpa
uses—s6 million in the year 2010—is on the high end of available estimates; for comparison, the cost-benefit cost
analysis of the camr by Banzhaf et al. (2004) used a value of $2.25 million. While that comparison does not reveal
whether $6 million is "high” or $2.25 million is “low,” it does insulate ppa from the charge that it chose a low-end
estimate. Third, the estimated benefits from the cam are already far greater than the costs. Selecting a higher value

for the vsi. feels a little like running up the score.

8. Note that the proposal to base estimates of benefits (and costs, which should be treated symmetrically) on a
wider range of studies is distinct from the treatrent of uncertainty discussed later in this chapter. The point here
is not to explore the consequences of this or that assumption, but rather to show the total impact on estimated
benefits and costs [rormn incorporating the very latest research, even if that research has not yet cornpleted its jour-
ney through the publication process. The importance of taking leading-edge research inte account is especially

great in areas of active research, as in the case of the cair.

9. Analternative approach, equally consistent with economic theory, would be to base valuation on willingness
io acecept (wra; also known as “cquivalent varfation” in welfare economics) rather than wre (also known as “comn-
pensating variation”). While wrp is more commonty used in applied settings, there is no theoretical ground for

preferring it, and under standard conditions it is weakly smaller than wra.

10. See Revesz (1999, p. p67), who advocates on equity grounds that a uniform vs1, be applied across all environ-

mental programs on the basis of a representative population of the United States.
11. See Heinzerling (2000, 204—5) [or a similar argument.

12, The only hint of these deeper issues comes in the context of £pa’s discussion of “uncertainties” surrounding
the valuation of premature mortality, when the agency discusses the theoretically attractive but practically in-
feasible “survival curve” approach, which would account for the effect of improved environmental quality on the

probability of survival as a function of age, health status, and so on (Epa 20052, pp. 4-58).

13. Although upa performed a sensitivity analysis to gauge the effects of alternative assumptions about energy
prices and electricity demand, it appears to have considered the consequences only for estimated costs—not for

the spatia] pattern of conissions,

14, Although former Secretary of Defense Donald Rumsfeld captured the idea in his memorable phrase “un-
known unknowns,” economists generally credit Frank Knight (1921 with distinguishing hetween risk, involving
a number of possible events whose probabilities can be known in advance (i.e., known unknowns), and uncertainty,

involving events whose likelihood is unknown and unmeasurable (i.e., unknown unkiowns).
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15. The author, although currenily on the staff of Bnvironmental Defense Fund, was not at the organization at

the time thai the cair was finalized or at the time of the comments.

16. Itis worth noting that, in generating these benefit estimates, Banzhal et al. used a much lower estimate for

the value of a statistical life than spa used in its analysis: $2.25 million versus $5.5 million.

17. That statement would surely be challenged by opponents of cost-benefit analysis. Nonetheless, as a condi-
tional statement it seerns hard to challenge. Conditional on the need to use a single set of weights, economic the-
ory provides a strong basis for using wtp. Schelars uncomfortable with cost-bencfit analysis have a stronger case

in challenging the need to use a single set of weights, as [ discuss in the text.

18, For a differing perspective, see Heinzerling (2coe), who challenges the notion of a "statistical life.” But while
Heinzerling argues that risk and death are distinct harms, the distinction makes little sense [rom an analytic per-
spective. What is relevant for the policy analystis the incremental effect of the policy being considered. Consider
an analogy to cigarette smoking. Smoking raises the risk of death from lung cancer, hut many smokers never get
cancer, and many nonsmokers do. An antismoking campaign could be evaluated by the vesulting total reduction
in the number of deaths from lung cancer {controlling for other factors) or by the change in the risk, i.e., the in-
cidence of lung cancer in the affected population. Those two measures correspond to the same underlying effect
(the latter is simply the former divided by the total population) and hence are equivalent: they do ot represent

distinct harms and should not both be counted. -
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CHAPTER 4

The CAIR RIA:
Advocacy Dressed Up as Policy Analysis

WENDY BE. WAGNERL

ritics allege that regulatory impact analyses (rias) serve as little more than a fig
leaf to hide the contributions of controversial participants in the rulemaking
process and provide an illicit entry point for the White House to tinker with
agency decisions when an ria indicates that the agency’s proposal is too costly.

Others argue that r1as provide an unaccountable forum for conservative-leaning
economists to hijack or at least delay agency policies by requiring analyses that use inherently un-
der protective economic méthods and assumptions. The Clean Air Interstate Rule (cam) na now
provides strong evidence for a third, somewhat overlapping source of concern: namely, that rias
may serve primarity as a mechanism foi promoting agency decisions rather than scrutinizing
them,

While the role of the r1a as a post hoc rationalization document is surprisingly ignored in the
large and growing literature on cost-benefit analysis, it is safe to say that at least in the case of
cAIR, this role is indisputable. The cam ria is remarkable for providing almost no information
about alternative policies, while at the same time touting the wisdom of the US. Environmental
Protection Agency’s (gra) preferred program. This key move undoubtedly saved sra added
headaches that would have resulted from a more candid and comprehensive policy analysis, par-
ticularly given the unique vulnerability of the cair to legal challenge and political opposition. In-
deed, by employing economically conservative assumptions, high discount rates, and quantifica-
tion choices, era crafted an ria peculiarly designed to protect its rule from devastating criticism,
at least with respect to the cair’s aggregate cconomic impact.”

From the standpoint of bureaucratic rationality, in fact, it is quite sensible for agencies to use
mas as propaganda documents rather than self-critical policy analyses. For “significant rules,”
which are the subset of rules required to undergo an ria, the agency faces a very high probability
of being sued as well as having its rules criticized by the media, Congress, and even the White
House. Moreover, the ria is generally prepared at the very end of a rulemaking, after a policy de-
cision has solidified, Under these circumstances, few agency attorneys or appoincéd officials would
allow the agency to undertake an honest, searching public analysis of the costs and benefits of
various alternatives relative to the agency’s rule.

In this chapter, I argueﬁbascd' on the cair case study—that the real challenge to improving

Rrias may lie less in perfecting the methodology, and more in overcoming the multiple, entrenched



institutional forces that discourage agencies from engaging in public self-evaluation. I advance this
argument in four sections. In the first two, [ evaluate the cair ria from two different vantage
points-—first, as an instrument to help insulate the agency frem inevitable legal and political at-
tack, and second as a policy instrument. After concluding that the ria does a superb job at the for-
mer but a poor job at the latter, I consider in the third section whether the two goals are mutu-
ally exclusive. If they are, then of course that complicates the project for those who would like
mas to serve as important vehicles for open-minded policy analysis. Although I suspect that the
RIA process is too badly broken on an institutional level to be salvaged, I conclude in the final sec-
 tion with some tentative recommendations for reforn_‘l that may counteract at least some of the
pressures for apencies to transforin their policy analyses into litigation support documents,
Before proceeding, there ave a few caveats about how the cair case study might extrapolate
to other rulemakings. First, because the camr was extremely contentious and was inevitably go-
. ing to lead to litigation, it may illustrate the worst case rather than the mean in terms of defen-
sive rias. Without a threat of significant litigation, an agency might feel freer to conduct honest
policy analysis rather than engage in post hoc rationalization crafted to support its rule in the
courts. Second, and perhaps most unique to the carr, because of the high level of controversy sur-
rounding it, Bpa may have had few real options. Legislative attempts to address the problem had
largely failed, putting epa on the hot seat for coming up with an immediate solution. When the
alternatives have been largely exhausted and little time remains for meaningful analysis, the ben-
efits of rigorous policy analysis tend to decline, and an agency’s failure to engage in candid policy
analysis is much more justified institutionally and analytically.

The RIA as Evidence of Bureaucratic Rationality

Based almost exclusively on adverse health effects, particularly mortality from particulates, the
calr rulemaking is justified by a benefit-to-cost ratio of at least 25 1o 1 (8pa 2005¢, 25166). Even
more encouraging, tpa suggests that in the end the benefits will probably be considerably larger,
élthough how much larger pa cannot say (EPa 20052, 1-9), EPA also concedes that the costs to util-
ities are likely to be overstated, making' the proposal even more justified in terms of a benefit-to-
cost comparison than its executive summary suggests (GpA 2005a, 7-19-7-21),
The ria supports this upbeat conclusion with an analysis that is 240 pages in length with a sep-
arate, 18o-page appendix. The analysis contains dozens of interlocking assumptions, some of
" which are understandable only to a small group of social scientists or natural scientists. The xia
includes more than four dozen tables and figures that provide the raw numbers to support Bpa’s
quantification and monetization calculations. It also provides the results of two independent stud-
ies epa conducted to quantify the uncertainties surrounding its health benefits quantifications.
From the standpoint of bureaucratic rationality, the ria is impeccable, Under Executive Order
12866, EPA is required to .provide the Office of Management and Budget (oms) with a cost-benefit
analysis for all significant rulemakings. epa does this—perhaps with the assistance of omn itselF—
in ways carefully crafted to support the viability of a highly controversial rule in both the media
and the courts. It also puts its strongest opponents on the defensive by adopting most of their pre-
ferred methods and assumptions to support its conclusion that the car is an indisputable social

bargain, costing st for every s25 in returns.
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Before describing the specific ways in which the ria is bureaucratically brilliant, it is important
first to underscore the contentious environment from which the cair emerged. As the first chap-
ter explains, a long history preceded the cair and influenced its development. Congressicnal and
presidential efforts to design new legislation to address the problem of nonattainment of the Na-
tional Ambient Air Quality Standards (wvaags) and other, related problems from utiities had failed
or appeared likely to fail. The only viable option left amidst the rubble was Bra’s own proposal,
the cam, as well as two partner rules, the Clean Air Mercury Rule and the Clean Air Visibility Rule,
Few would view any of these rules as the “best” solution; each constituted an uneasy compro-
mise among competing interests. But these rules did offer one virtue lacking in the legislative pro-
posals—the prospect of implementation.

‘The cam not only was an uneasy compromise solution to the problem, it was also a somewhat
heraic regulatory intervention because epa’s explicit legislative authority to address interstate pol-
lution problems under the Clean Air Act {caa) was quite constrained. The caIr was not of the or-
dinary type of rulemaking that responds to a discrete, deadline-driven command by Coﬁgress. In-
stead, in the caIr, Epa was attempting to address—on its own initiative and without a congressional

requirement that it do so—the extensive nonattainment problems in more than 28 states with re-

'gard to fine particulates and ozone (ra 2004, 4580—81). In these states, at least part of the con-

tinuing nonattainment problems is the result of interstate transport of pollutants. For example,
Epa observes that “the ozone levels floating into Maryland.. . actually exceed the new 8-hour ozone
standard before any Maryland emissions are added” (McGuffey and Sheehan 2005, 67). For such
interstate pollution problems, a national or regional apprdach is warranted, and Epa was the ideal
agency to develop such a large-scale strategy. ' i

Because the states have the ultimate authority under the caa to determine how to attain the
NAAQs, however, epa needed to propose its regional solution in a firm but noncoercive way. Epa’s
primary vehicle was its somewhat obscure State Implementation Plan (ste) Call authority, which
allows it to require certain states to make emissions reductions when they are significantly affecting
attainment in a downwind state (42 U.s.c. § 74ro(a)(2)}D)). In fact, the cam sip Call requires states
to cut emissions of sulfur dioxide (SO-) and nitrogen oxides {NOx) roughly in half (era 2005¢,
25172-73).

One option epa offers states—the most obvious and probably the least expensive—is the adop-
tion of its cap-and-trade market for electric utilities, which automatically satisfies its reduction re-
quirements. Electric generating units (eqUs) are an especially good target in this regard because
their emissions are very high and arguably excessive given the capabilities of existing control tech-
nologies (Ibid.). They are also already trading in a national SO= market, so some of the basic fea-
tures of the cap-and-trade program are in place and time-tested. If states choose not to join these
regional markets, they must then create their own state cap-and-trade market or otherwise de-
termine how best to meet the reduction requirements by epa’s deadlines and must adjust their

1

sips accordingly (Ibid., 25167).

epa’s rule is legally precarious, however. To make the case for a sie Call, Epa must establish,

among other things, that each state subject to the Call (in this case, 28 states) is “contribut[ing]
significantly” to the problematic pollutants {ozone precursors and fine particulates) in downwind
states (42 v.s.c. § 7410(a)(2)(D)), and that era’s sy Call solution utilizes "highly cost-effective” con-
trols to mitigatc.these interstate impacts (BPa 1998, 57363). This first showing—that there is a con-

nection between the “significant” contributions of an upwind state to a downwind state—is largely
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outside of the reach of a cost-benefit analysis. Indeed, it was this feature of the cair that led to its
reversal by the DC Circuit (State of North Caroling v. US EPA 2008a).

The cair ria focuses its firepower instead on supporting the latter requirement—namely, that
BpA’s interstate trading program will result in "highly cest-effective” controls for problem pollu-
tants—and accomplishes this’by showcasing the cam’s large benefit-to-cost ratio. Yet in touting
these economic virtues of its program, Bea also shrewdly crafted its ria in a way that dodges and
even attempts to conceal fundamental assumptions inherent in the camr which leaves it vulnera-
ble to attack. For example, epa studiously avoided conceding the poséibility that trading could lead
to hot spots or areas that did not improve with respect to emissions (zpa 20054, §-21-8-22). Such
evidence would have only resurfaced in the briefs filed by those challenging the cair. By instead
circling its analytical wagons arcund the cair and side-stepping a meaningful alternatives com-
parison, EPa avoided making itself unnecessarily vulnerable to a number of attacks that lay just
on the horizon (State of North Carolina v. US EPA zoo8a; cf. Motor Vehicle Manufucturers Ass'n v State
Farm 1983).

BPA's strategic use of the ria as an advocacy document is evident not only from the ria’s bot-
tom line, but also from a number of individual, methodological decisions that are discussed in
more detail below.

Consider only one policy alternative and make sure it produces a
whopping benefit-to-cost ratio in support of the rule.

Perhaps most dazzling from the standpoint of blatant agency advocacy, the ria only considers
BPA’s proposed option against the status quo. A robust and insightful policy analysis, as discussed
below, would of course consider at least a handfu] of alternatives in relation to one another. But
in the car ria, by examining only one policy option, mpa positions its final rule as a legal and po-
litical no-brainer. The resulting benefit-to-cost ratio of as much as 40 to 1 makes it difficult for the
administration to reject the rule as bad public policy and complicates the ability of regulated par-
ties, who shoulder the costs of the cair, to complain publicly about the rule. Even better, by pre-
senting a regulatory option that produces such a high benefit-to-cost ratio, gpa helps buttress its
legal case thatits proposed reductions are “highly cost-effective.”2

Not only does era set up a comparison deliberately designed to make its option look fabulous
from a political and legal standpeint, but by providing such a limited glimpse of the policy alter-
natives, oea reduces the risk of being hung up in litigation about the viability of close competitor
approaches. Acknowledging and, worse yet, providing rigorous documentation of alternative ap-
proaches would only provide fodder for its mmany critics and exacerbate its vulnerability in the lit-
igation that was inevitably vo follow: In fact, in light of such an overwhelmingly strong benefit-to-
cost justification, industry opponents will be quick to do the math and realize that nra could have
justified additional reductions and still supported its rule with a very favorable benefit-to-cost ra-
tio, but declined to do so, presumably in part to protect the interests of industry (Graham 2007,
183; Graham 2008, 473-74; Shore and Patton zo04, 4). Utilities, which are the parties most affected
economically by the rule, may thus find spa’s analysis of alternatives to be woefully incomplete,
but enly in ways that accrue to their benefir.

Thus, although sra’s one-option ria viclates the rules of robust policy analysis, it satisfies the

general counscl’s aim of limiting litigation risks. By supporting its rule with extensive, flattering

THE CAIR RIA ADVOCACY DRESSED UP AS POLICY ANALYSIS

39



a0

analysis and studiously aveiding conceding and documenting other equally appealing alternative

approaches, EPa transforms this bureaucratic speed bump into a rulemaking asset.

Use opponent-friendly assumptions to minimize the rule’s
villnerability to attack as not “highly cost-effective.”

To shore up the vulnerable features of its favorable benefit-to-cost calculation, Bpa uses relatively
conservative (utility-friendly) assumptions in monetizing the social benefits of the car. Although
the utilities take issue with some of the scientific assumptions about the relationship between sul-
fur dioxide (802), nitrogen oxides (NOx), and health effects, these same opponents to the car are
noticeably silent about the monetization-related decisions Era makes for the social benefits (spa
2005b, 58-90, 128-29, 022—26). This silence occurs for good reason: sra’s methods uniformly and
sormnetimes heavily tilt in favor of the utilities” narrow interests. For example, spa acknowledges a
long list of very substantial social benefits that will result from decreased emissions of $0. and
NOx at the levels specified in the cam, but only a subset—perhaps fewer than half of these bene-
fits—are quantified. The rest are only referenced qualitatively as "+ B” on the benefits side of the
monetized benefit-to-cost ratio used to justify the rule {spa 20054, 1-10). If these benefits could be
quantified and monetized, however, the true ratio of benefits to costs would be greater, perhaps
as much as double (gra 2005b, 232-66, 920-30).

Bpa’s actual monetization of the health benefits it does quantify similarly uses assumptions
that tilt in industry’s favor. gpa relies on standard wiilingness-to-pay {wTp) estimates for deathand
chronic bronchitis, but for most of the remaining health harms, gpa explicitly underestimates their
value, relying only on the costs of treatment and lost wages to calculate monetary values (Bra
20054, 4-14). Finally, ra conservatively monetizes this subset of social benefits that it is able to
quantify and discounts the resulting benefits at both the 3 pefccnt and 7 percent discount rates for
2010 and 2015, thus appeasing even the most vigorous proponents of discounting (Ibid. 4-52).

EPa is also conservative in calculating the costs of the cair to utlities, making assumptions
that generally overestimate compliance costs (Ibid. 7-19). In so doing, rpa acknowledges that past
experience with markets and industry compliance reveals that its compliance cost estimates are
likely to be overstated, perhaps significantly (Ibid. 7-1¢ to 7-21), EPA also assumes that no innova-
tions or unexpected cost reductions in pollution control technology will occur, even though one
could credibly make those adjustments if one were interested in the most accurate (mid range)
estimate of compliance costs (Ibid. 1-12).

The result is an explicitly inflated estimate of compliance costs associated with the cam set
against an explicit undervaluation of social benefits. Those who tout economic analysis as an im-
portant regulatory tool and view the rule from the perspective of hostile utilities are forced-—by
their own arguments and philosophies—to be mollified by 5ra’s conservative approach to evalu-

ating the costs from the car,

Reinforce the most vulnerable features of the decision with
rigorous uncertainty analyses.

Health benefits were an important part of justifying the rule, constituting more than go percent

of the monetized benefits, but they were scientifically difficult to establish. Determining first how

REFORMING REGULATORY IMPACT AMNALYSIS



S0z and NOx reductions from utilities transiate into reduced ambient levels of particulates and
ozone, and then predicting how these reductions will lead to fewer deaths and health harms re-
quires a number of fragile and uncertain scientific assumptions. On this score, however, adopting
utility-friendly assumptions about the relevant science would diverge too far from mainstream sci-
entific views (some utilities appear to contend that neither of these links is supported by the avail-
able science) and might force npa to contradict some of its earlier scientific conclusions (zpa 2005b,
58—90, 12829, 922-26).

Therefore, to make its rule less vulnerable to this anticipated line of attack against the causal
linkages it felt compelled to make, epa used both Monte Carlo probabilistic analyses and expert

- elicitation to identify the extent of uncertainty surrounding its quantification of this limited set

of health benefits (epa, 4-77 to 4-83). These uncertainty analyses were performed only on the quan-
tified and uldmately monetized health-benefits, thus capturing only a slice of the total social ben-
efits at issue in the cam (Ibid., 1-6). .

Fortunately for gra, both of these uncertainty analyses confirm that its quantifications are
well within the middle of the range of only moderate uncertainty (Ibid. 1-6 to 1-8). Moreover,
the clever use of both expert elicitation and cutting-edge Monte Carlo analyses provides a re-
dundant measure of the residual uncertainties that effectively shifts the burden to the challengers
to identify concrete problems with pa’s scientific anaiysis. Although Keohane points out in Chap-
ter 3 that BPA’s uﬁcertainty analyses could have been still better, gpa’s elaborate use of uncertainty
analysis to protect its rulemaking soft spot is nevertheless a telling indication of its strategic use
of the ria process. '

Don’t sweat the stuff that won’t be used against you.

At least two executive orders, governing children’s health and environmental justice, are arguably
triggered by the carr, but they are skilifully interpreted by pa to be inapplicable (Executive Or-
ders 13045 and 12898). ErA’s move is skillful because these requirements are not of concern to the
industry challengers and addressing them could begin to unravel Bea’s preferred option. For ex-
ample, the possibility of hot spots arising from the hoarding of allowances by some utilities seems
to raise, ai least in the abstract, the possibility of both environmental justice problems and undue
health impacts on subsets of children (Ackerman and Heinzerling 2003, 142-45; Drury etal. 1 959).
epa concludes, however, that because its required emissions reductions will result in a net im-
provement in public health, there is simply nothing to anatyze with respect to these two execu-
tive orders: everybody will be better off (spa 2005a, 8-21-8-22).

In summary, the cair r1a reflects BrA’s excellent strategic skills: apa followed the maxim “know
thine enemies” and built its ria to please them. It thus seems ironic that despite era’s determina-
tion to develop an analysis that supported the wisdom of the cam, its rule was ultimately dragged
through the court system and reversed by the DC Circuit (State of North Caroling v US EPA 2008a).
Does this suggest that using the rra as an advocacy decument failed or was unwise? Definitely
not. Such a conclusion is far too simplistic and presumes a one-issue character for a highly com-
plex and multi-faceted regulatory proposal. In invalidating the ‘cain, the court found a number of
legal errors related to era’s reliance on an interstate trading scheme to solve nonattainment prob-
lems in individual, downwind states, errors that cumulatively made the program “fundamentally
flawed” in the court’s view {State of North Caroling v. US EPA 2008a, 58-55). Yet none of these statu-

THE CAIR RIA: ADVOCACY DRESSED UP AS POLICY ANALYSIS

61



62

tory lapses were even remotely connected to whether the carm would require controls that were
“highly cost-effective,” the central argument advanced by the wa.

Indeed, the United States” argument for rehearing and the court’s subsequent decision to al-
low the carr to proceed while £pa revises its rule may be due in part to the fine advocacy work
embodied in the ria (Doy and Bpa 2008; Stare of North Caroling v. US EPA 2008b). The court ulti-
mately decided that vacating carr was not in the best interests of the country given the tremen-

dous health and related benefits associated with the program’s promised (and highly cost-effec-

tive) reductions in criteria pollutants (State of North Carolina v. US EPA 2008b). By contrast, if the

litigation had turned on a finding that the compliance costs were not justified by societal benefits
or that the controls were not “highly cost-effective” (issues that the rua arguably took out of con-
tention), then vacating the carr may have been legally necessary since those prejudiced by it would
be the utilities and others bearing the brunt of the expense of the program. '

The CAIR RIA as Policy Analysis

The camr ria’s value in advancing policy analysis is much less impressive. Indeed, the "A” or “A+”
that epa earned in the previous, strategic bureaucratic category drops to an “F” in the policy analy-
sis category. And, consistent with the potentially mutually exclusive nature of the litigation sup-
port and policy analysis goals, virtually all of the assets or positive features of the ria from the
standpoint of bureaucratic ratiohality are mirrored by weaknesses in terms of policy analysis.

The best gauge of the ria’s success as a policy instrument is to assess whether it meets the gen-
eral objectives set for it by cost-benefit analysts. According to acherents of cost-benefit analysis,
or cia, the advantages of cna (and cost effectiveness analysis, or cea) include;

transparency and the resulting potential for engendering accountability;

the provision of a framework for consistent data collection and identification of gaps and uncer-
tainty in knowledge;

the development of metrics for both the beneficial and adverse consequences of alternative reg-

ulatory approaches, allowing those alternatives to be compared to one another (cea); and

with the use of a monetary metric, the ability to aggregate dissimilar effects (such as those on

health, visibility, and crops) into one measure of net benefits.

Compared against this list, the cair ria is a major disappointment, Indeed, it provides almost
a textbook example of how not to do cost-benefit analysis. At least a few of the most egregious
problems are outlined below.

Considering Only One Alternative

The biggest strength of the rra in terms of bureatcratic survival is also its primary weakness as
a matter of policy analysis. From this standpoint, it is essentially disqualifying to consider only
one alternative and, in fact, 2 one-alternative approach to policy anaiysis is flatly rejected in the
ria’s analog, the environmental impact statement (g1s} requirement of the National Environ-

mental Policy Act (NEPa) (42 U.5.C. § 4332{C)(iii)) statement; in the omMB’s ria guidance (oms 2003
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16); in the mainstream policy analysis literature (Keeney 1996); and in the adherents’ objectives
for cost-benefit analysis quoted above.

Moreover, era simply has no excuse for its decision to consider only one alternative. It would
not have been that difficult to design a few easy-to-analyze alternatives in its ria. For example, Bpa
could have considered alternative caps and deadlines, as some of the commenters (including En-
vironmental Defense Fund [Epr]) did in their comments {Shore and Patton 2004, 10-19; EPA 2005b,
232-66, 385-94), as well as considering other sources, in addition to electric generating utilities,
as potential participants in the interstate market, leading to even more ambitious reduction tar-
gets (Shore and Patton 2004, 20—2.4; TPA 2005b, 152~76). [deally, BrA could have also considered al-
ternative strategies to its model market that did not involve pollutant trading, such as strict emis-
sions reduction requirements for certain sectors of industry and for transportation.

Indeed, subsequent reports on the car reveal that this alternatives analysis was undertaken
and vigorously debated within the executive branch; yet there is scarcely a trace of these critical
choices in the nia itself. For example, the administrator of the Office of Information and Regula-
tory Affairs (omra) at oms during the cair ria, Dr. John Graham, reports that epa and oira advo-
cated a more stringent reduction target (9o percent) for sulfur emissions, but the White House re-
jected their proposal and prevailed on the cam (Graham 2007, 183; Graham 2008, 469-70). Yet this
9o percent reduction target, the preferred alternative for both gpa and o1nra, is not mentioned,
much less analyzed, in the ria,

Similarly, o1ra advocated that additional sources, like industsial boilers, be included in the rule
to accomplish more reductions, and o1ra even went so far as to meet with some of these sources
to discuss the propbsal {Graham 2008, 473). The r1a, however, makes no mention of the possi-
bility of including these sources, nor does it consider how their inclusion would affect the costs

and benefits of the rule. There was also considerable internal executive branch analysis about the

extent to which the cam would reduce mercury emissions, with internal estimates that car would

“reduce mercury etmnissions to 34 tons by 2020” {Graham 2007, 184). Again, mercury reductions
are listed only cursorily in the ria and these reductions are never quantified or analyzed (zpa
2005a, 1-9).

The distinct possibility that spa was deliberately holding back on sharing its extensive analy-
sis of alternatives in the ria is further evidenced by rpa’s publication of a very elaborate alterna-
tives analysis of the cair as part of a legislative briefing only seven months after the nia was fi-
nalized (Bpa 2005d). This sra analysis compares the cair against five separate legislative proposals
and analyzes alternate emissions reductions of NOx and $O.; alternate attainment rates for fine
particulates and ozone; and the effects of the six alternatives on coal production, greenhouse gas
emissions, mercury emissions, and renewable generating capacity.

An honest consideration of alternative appreaches in the ria might have also helped cra de-
velop a rule with a much closer fit to efficiency, if that was the ultimate goal. Epr conducted an
analysis on marginal costs and benefits that revealed that era may not have selected the most efli-
cient alternative {EDF 2004, 7—8), a problem that also concerned oma and cea staff (Graham 2007,
183; Graham 2008, 473—74). Intuitively, in fact, with a benefit-to-cost ratic of about 25 to 1, there
should be some room for further reductions in emissions to reach an efficient policy endpoint
(Shore and Patton 2004, 4). Given the caa’s strong legislative commitment to public health pro-

tection, moreover, it is conceivable that Congress {and the public) would expect an outcome in

THE CAIR RIA; ADVOCACY DRESSED UP AS‘ POLICY ANALYSIS

63



64

which the quantified marginal benefits at least equal the quantified marginal costs, particularly if
the benefits side is the one that is only partially quantified.

The discannect between gpa’s approach and that suggested by rigorous policy analysis again
provides support for the observation that the aia is intended only to support the final car rule
and insulate it from opposition from the courts, the White House, other agencies, and Congress.
The ria makes no pretense of seriously analyzing pea’s approach for efficiency—or any other so-
cial goal, for that matter. Epa concedes as much in its conclusory response to commenters who
ctiticized it for its one-alternative approach:

The Era conducted extensive analyses to delermine highly cost-effective control levels, and the optimal criteria for sig-
nificant contribution determinations, The cam will result in significant air quality Improvements, reductions in the
unhealthy levels of PMa.x [fine particulate matter] and for many areas of the cAlr region, and is highly beneficial to so-
ciely (5pa 2005b, 929},

Potentially Huge Unquantified Benefits

EPa admits that the long list of unquantified social benefits could overwhelm the benefits it does
quantify and then monetize, but it stil! ignores them in conducting its net cost-benefit calculation
(BPA 20053, 1-9, 4-22, 4-24}. Ecological benefits are perhaps the most significant in this lengthy list
of unquantified benefits (Ibid., 1-10). Fine particulates, ozone, nitrates, and sulfates introduce stres-
sors that can lead to a variety of known and untraced adverse consequences for ecosystem health
and productivity (Ibid., 4-70-4-73). In cases where these poliutants are reduced substantially—
more than halved in the case of the cair—agricultural and ecological benefits could be substan-
tial because the affected ecosystems support great expanses of crops, forests, water supplies, and
fisheries. A number of those who submitted comments, in fact, underscored the significance of
these unquantified ecological benefits in their comments on the car (gpa zoosb, 01822, 926-27).

Ultimately, however, because of the methodological difficulties that afflict measurements of
these ecological benefits, Era determined that they could not be quantified reliably. (spa was also
unable to quantify all health benefits, such as premature mortality from short-term ozone ex-
posures [EPa 20053, 4-26.) Thus, although sra acknowledged that “[tThe net effect of excluding
benefit and disbenefit categories from the estimate of total benefits depends on the relative mag-
nitude of the effects” that remain unknown but are potentially significant, the agency perceived
ithad no choice in this deterministic monetization exercise other than to simply assign this huge
set of unknowns a placeholder value of “+B.” Consistent with the nature of the cost-benefit as-
signment, moreover, these unquantified variables inevitably dropped out of the monetized cost—
benefit comparisons (Ibid., 4-22).

From the standpoint of inevitable litigation, gpa’s methodological approach—bracketing and
then effectively ignoring these large and uncertain categories of unquantified social benefits—puts
a heavy thumb on the side of industry in the r1a analysis that should only help, or at least not hurt
in subsequent opposition by that sector. Indeed, by virtue of its approach of considering only one
option against the status quo, these added unquantified benefits are effectively irrelevait in any
event. Once nra has justified its proposal as cleatly better on the basis of the benefit-to-cost ratio,

the fact that even more benefits would accrue than were initially imagined is gravy.
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With regard to policy analysis, however, gpa’s decision to ignoere a large portion of the bene-
fits because they cannot be quantified is untenable. To identify the most efficlent policy option,
as noted above, several alternatives need to be considered; this, in turn, means putting all of the
benefits on the table to identify the appropriate point at which the marginal benefits and marginal
costs are in equipoise. If a large, or potentially large, portion of the benefits cannot be quantified
and are removed from consideration, then the analysis is badly incomplete and will not yield the
correct outcome. In fact, when a good portion of the benefits are unquantifiable, prominent econ-
omists maintain that cost-benefit analysis is no longer appropriate (Morgenstern and Landy 1997,
455, 465, 472, 476).

The goals of policy analysis are also slighted by spa’s decision to simply mark the unquanti-
fied benefits with a placeholder (+B) and ignore them, without proposing how or whether to re-
duce these uncertainties in thé future. If epa had been serious about policy analysis, it would have
recommended ways to collect information on these large sources of uncertainty. The opportu-
nity to underscore important areas of future research and data collection would have been a ma-
jor benefit of conducting such an analysis. This future information collection could involve, for
example, linking measures of agricultural or ecosystern productivity to changes in the concen-

trations of ozone and fine particulates over time,

Excessive Quantification of the Remaining Subset of Benefits

It follows from the previous weakness that if npa cannot even be sure it has quantified the bulk of
the benefits, subséquent monetization of the remaining quantiﬁéd benefits becomes practically
useless. If (xc+y} = social benefits, and y is unknown but is potentially large and perhaps even greater
than x, then cxcessive efforts at monetization of x is not going to move the ball forward in find-
ing the efficient balance point where marginal benefits meet marginal costs, This is not meant to
suggest that the appropriate remedy is for Epa to simply put more resources inte quantification
of y (or in Bra’s terminology, +B), however. sra persuasively made a case that the ecological ben-
efits were so difficult to predict, both qualitatively and quantitatively, that any estimation would
amount to an unverifiable guess. The appropriate response to these quantitative problems is to
acknowledge them and abort efforts to arrive at aggregate, monetized costs and benefits.

Indeed, to nevertheless persist with incomplete quantification in such circumstances is not
only analytically corrupt, but also, undercuts statutory comtmands in the Clean Air Act that zea
err on the side of protecting the public health and welfare (42 v.s.c. § 7409(b)). As Doug Kysar
poiﬂts outin Chapter 1o, an inflexible commitment to monetization in cost-benefit analysis, par-
ticularly when quantification cannot be accomplished, causes the innumerable scientific unknowns
arising with respect to health and environmental harms to be zeroed out and chalked up against
public health and environmental protection, despite the fact that in most cases the authorizing
statute (and the public) has adopted the opposite value choice.

Nevertheless, in its ria, Era engages in this “fifth-significant-digit” sort of analysis for only a sec-
tion of the health benefits and then provides an excruciatingly detailed menetization of that sub-
sct of benefits to compare against the industry costs. Except for the promotional benefits achieved
by boasting of a 25 to 1 ratio for the cam, it is difficult to find any analytical value in this added
monetization exercise. [n fact, a good argument could be made that monetizing half of the bene-

fits {or some unknown portion) only makes the analysis that much more misleading and confused,
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EPA’s obsession with the precise quantification of a subset of benefits begins by mounting a
long succession of scientific hurdles to produce a final, error-prone quantitative estimate of a por-
tion of the health benefits. In fact, pa acknowledges that this final estimate of a subset of health
benefits is scientifically precarious: ‘

[M]any inputs were used to derive the final estimate of [a subset of health] bensfits, including emission inventories, air
quality models (with their associaied parameters and inputs), epidemiological health effect estimates, estimates of val-
tes (both from wrp [willingness-to-pay] and cot feost-of llness] studies), population estimates, income estimates, and
estimates of the future state of the world (i.e., regulations, technology, and human behavior). Each of these inputs may
be uncertain and, depending on its role in the benefits analysts, may have a disproportionaiely large impact on final es-
timaies of total [quantified health] benefits, For example, emissions estimates are used it the first stage of the analy-
sis. As such, any uncertainty in emissions estimates will be propagated through the entire analysis, When compounded
with uncertainty in later stages, smail uncertaintics in emission levels can lead to large impacts on total [quantified]

benefits (EPA 20054, 4-19).

In describing these sources of error, however, epa’s analysis is highly technical, almost always
opaque, and at times contradictory. For example, although the agency seems to concede signifi-
cant sources of error in its predictions of ambient concentrations (Ibid., 3-1, 3-5, 3-11, 3-20) and
further concedes a number of contestable assumptions in predicting mortality from particulates
(Ibid., 4-11), BPa still boasts in the executive summary of relatively precise estimates of a range of
health effects, which contain no error bars (Ibid., Chapters 1 and 9). The agency also lapses into

passages intended to illuminate these uncertainties, which are effectively indecipherable:

The procedures for determining the RFFs (relative reduction factors) are similar to those in BPa’s drafi guidance for mod-
eling the M5 standard (EPa, 2000), This guidance has undergone extensive peer review and is anticipated o be fi-
nalized this year. The guidance recommends that model predictions be used in a relative sensc to estimate changes ex-
pecteﬁ to occur i edch major PMz.s species. The procedure for caleulating future-year pMa.s design values is called the
“Speciated Modeled Attainment Test (SMAT).” kb4 used this procedure to estimate the ambient impacls of the CAIR NPR
[Notice of Proposed Rulemaking] emissions controls, The SMAT procedures for the No Further Remediation {(NFR) have
been revised, Full documentation of the revised sMAT methodology is contained in the Air Quality Modeling 15D [ Tech-
wical Support Document | (Tbid., 3-12).

Although these impenetrable passages may alienate casual readers, they are unlikely to pose
a barrier to resourceful utilities. And to defend against these more vigorous stakeholders” criti-
cisms, npa then takes its obsessive quantification of a subset of benefits one step further by com-
missioning not one, but two extravagant uncertainty analyses to shore up its estimates of a subset
of health benefits, Monte Carlo probabilistic analyses and a separate expert elicitation ultimately
confirm that zea’s quantification of a subset of health benefits is in the ballpark, at least within
one order of magnitude (Ibid., 4-77-4-83). Yet although these analyses help protect ra’s car from
criticism that it is too costly in light of the benefits, from the standpoint of policy analysis they do
little to nothing. Understanding the range of uncertainty surrounding x does little to clarify the
uncertainty surrounding the larger set of social benefits (x +¥) or how to factor these social ben-
efits (x+y) into an evaluation of cofnpeting policy options (Ibid., 5-17).

Bven assuming that it turns out {presumably through the agency’s omniscience) that gpa’s
quantification of x is exactly right and that y=o, BPa’s next quantification s-tepéits monetization

of x—consistently underestimates the dollar value of these remaining benefits, perhaps dramat-
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ically. Because mra lacks wrp values for many of the health harms,? the agency values most ill-
nesses tied to air pollution events, such as emergency room visits, heart attacks, and pneumonia,
based only on generic estimates of lost wages and medical care costs (Ibid., 4-52 to 4-53). An emet-
gency room visit for asthma is thus valued at a flat rate of 5286 (Ibid., 4-53). Intangible pain and
suffering, inconvenience, nonwage opportunity cost, and loss of consortium associated with these
harms are all valued at so (Ibid., 4-14). As a restlt, a number of Epa’s monetized calculations are
not only inconsistent with one another, but are socially offensive. For example, according to Epa’s
R1A, @ heart attack is worth more than twice as much if it occurs in a persen aged 55-65 as com-
pared with a child or young adult (aged o to 2.4) or a senior {over 65) (Ibid., 4-62). This is because
youth and the elderly are generally not employed and there are no wage-related opportunity costs;
only the medical costs of treatment. Equally disconcerting is epa’s monetization of the costs for
a child who misses one day of school because of air pollution-caused illness. In this case, the only
monetized costs arise for those children whose caretakers work. If one parent is unemployed, the
value assigned to a missed day of scheol is so (Ibid., 4-65).

In a rigorous policy analysis (and putting aside the x+y problem, which arguably makes such
efforts to monetize x a nonissue in the first place), Era presumably would have noted or even high-
lighted these inconsistencies in its valuation of different health harms and tried to redress them.
Yet in the r1a, these disparities are noted only in passing and treated as largely irrelevant to the ex-
ercise, which they of course are if one assumes that this is a bureaucratic survival document pre-
pared to protect the cam from opposition by the utilities.

To add insult to injury, Bra then proceeds to discount this subset of monetized health harms
at two separate levels without offering any nondiscounted calculation or noting the legitimate dis-
agreements about discounting nonmarket goods, especially in the intergenerational context
(Heinzerling 1999a, 1999b, 1999¢c, Revesz 1999). ‘The resulting discounted health benefits are pre-
sented in the executive summary at 3 percent and 7 percent discount rates with three significant

digits and no error bars (era 20054, 1-2),

Behavior of Market Participants

Bpa makes note of the fact that cap-and-trade markets may not function exactly as planned be-
cause of unpredictabilities in market behavior, but it does not explain or explore what these
sources of unpredictability might be or how they could affect its proposal. Instead, epa flatly as-
sumes in its analysis, without elaboration, “that all States in the camr region fully participate in the
cap and trade programs” {8pA 2005a, I-12), '

A rigorous policy analysis would dedicate at least several pages or even a chapter to the via-
bility of this assumption, particularly because a cap-and-trade approach is only one of several com-
peting approaches available to spa to recommend to states in the sie Call and because unpre-
dictabilities in trading behavior could affect the states” achievement of the reduction targets. In
fact, as ea well knows, one problem with its cap-and-trade proposal from the standpoiﬁt of meet-
ing the health targets is the now-familiar “hot spot” problem, which occurs if a utlity purchases

" large amounts of allowances and produces excessive emissions, thus creating dangerous concen-

trations of pollutants in localized areas.
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Because the cair permits banking allowances, including the banking of pre-zoro 802 al-
lowances, the hoarding of §Oa allowances may also allow for high emissions over time in ways
that may not have been adequately explored by Bpa (EpA 20052, 7-4). Such concerns about the ef-
fectiveness of the cap-and-trade market present tremendous legal and political vulnerabilities for
the cair, however. As a result, pa did not even acknowledge these potential sources of market
slippage in its r1a, much less analyze their implications.

Costs to Utilities

Epa’s estimates of the utilities’ compliance costs are based on overly pessimistic projections that
do not incorporate the insights gained from retrospective studiés of compliance costs in general
and 802 markets in particular (gra 20054, 7-19). The agency in fact notes that its compliance cost
estimates in the past were overestimated by as much as 8o percent and concedes that all of the er-
rors in its r1a tend in the overestimation direction (8pa 2005a, 7-19; McGarity and Ruttenberg
2002). It further acknowledges that changes in scrubber technology and in demand for electricity
are both projected in ways that may cause the compliance cost estimates to be too high, perhaps
significantly so (Ibid. 7-19-7-21). Yet BPa never explains why it makes sense to err in the direction
of overestimating compliance costs, particularly when it appears that the overestimates may be
more than double the expected costs based on the literature.

The Bigger Picture

Utilities contribute not only ozone precursors and fine particulates, but also mercury and green-
house gases to the airshed; neither of the latter two important pollutants is analyzed in the ria.4
Unlike some of £pa’s other decisions, this limitation in the scope of the ria is more defensible: one
must find a stopping point, and limiting the analysis to the two naags-related pollutants seems
reasonable. ' ' _

On the other hand, from the standpoint of policy analysis, at least some mention of the im-
portant relationships among utility-generated pollutants is warranted, For example, in the ria,
rea predicts that coal-fired plants will become more important in the future as a source of energy
production (ea 20054, 1-11), despite growing recognition of their disproportionately high con-
tribution of greenhouse gas pollutants as well as mercury. Might the multiple pollutants produced
by utilities caution against cost-benefit solutions that are tipped so heavily in favor of the contin-
ued low-cost operation of coal-fired power plants? Do technological solutions exist that might not
be much more costly but could begin to reduce the mercury or carbon dioxide (CO2) emissions
simultaneously with the control of 8Oz and NOx emissions? Would it even be in the utilities’ long-
term Interest to address these pollutants all at once in a predicrable way?

In fact, some of the legislation that Bra compared with the cair in an economics briefing ad-
dressed these issues and required more renewables and considerably less dependency on coal
(zra 2005d, 15). This type of more unified cost-benefit analysis explaining how the proposal af-
fects all four of these significant pollutants—or explaining how the other two pollutants inter-
sect with the proposal—would seem to be far preferable in an ria from the standpoint of useful

policy analysis (Bra 2005b, 106-27, 422—40}. A more comprehensive analysis would also help read-
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ers assess how well the president was meeting his pledge to reduce all four pollutants under the
Clean Air Act {see Graham 2008, 470).

Equity

rpa shrugs off concerns about equitable disparities arising from its proposal by reassuring readers
that everybody’s health will improve as a result of the cam reductions (era zoosc, 8-21-22). How-
ever, this simplistic assurance begs the question of whether the improvements will be equitable.
Will poor pecple in some areas pay a 2 percent increase in their electricity bills and receive in re-
turn very negligible health benefits, or even a reduction in health benefits, because they live in pre-
dicted hot spots surrounding some of the dirtiest participating utilities? At the same time, perhaps
a number of wealthy communities might pay a similar 2 percent increase in their energy bills, but
experience dramatically better air quality—maybe as much as a 10 percent improvement—be-
cause they are located in less utility-polluted areas.

The agency also fails to outline other demographic characteristics of those who are most likely
to benefit from the reductions. Presumably the biggest beneficiaries are the elderly, children, and
African Americans, who are particularly susceptible to asthma, but spa never suggests that this is
the case (Ibid. 4-50). It instead concedes only that the demographic characteristics are important
and that it used “projections based on economic forecasting models developed by Woods and Pole,

Inc.,” without further elaboration of what these projections revealed (Ibid. 4-24).

Transparency

Among the touted virtues of cost—benefit analyses are the added transparency and political ac-
countability they provide for submerged agency policy choices as well as their value in position-
ing the agency’s preferred policy against credible alternatives. As the preceding discussions make
clear, this noble goal of transparency has also been forsaken in 5pa’s wia. The numerous blind spots
and limitations of the agency’s analysis—for example, consideting only a single alternative—
makes the resulting analysis quite opaque because it is completely unclear why gpa made many
of the decisions it did. Moteover, even if its analysis were more complete, the 240-pages of tech-
nocratic explanations are generally accessible only to experts, Arguably, in fact, even these experts
will be unable to evaluate the ria without assistance from interdisciplinary expert teams because
the ria uses complex models from several disciplines, including the natural sclences, statistics, and
economics,

One could argue that the crisp executive summary in the ria nevertheless makes an important
advance in communicating the policy bottom line of the cair in an understandable sound bite. In
fact, the ria does make it clear that Bpa’s cair is, in terms of benefits versus costs, better than do-
ing nothing if one takes all the ﬁ_ncertainl:ics in favor of the affected industry (Ibid, 1-1). But that
is about all the ria does say; it offers no insights about whether Epa’s cair is the best policy among
alternatives. Thus, to the extent that readers are left feeling as though rpa has struck the right bal-

ance in its rule after reading this short summary, they have been badly misled.
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"The Goal of the Analysis

The Rria is obviously framed around Executive Order 12866s requirement that agencies conduct
cost—benefit analyses on influential rulemakings. However, in a high-quality policy analysis, this
singular goal would be supplemented with analyses keyed to other policy objectives more rele-
vant to the regulatory task at hand. _

According to some policy analysts, in fact, the most important feature of policy analysis is the .
goal it seleclts to evaluate policy alternatives (Keeney 1956, viii, 1, 22}. Professors Shapirc and
Schroeder in fact persuasively document the legal irrelevancy of cost-benefit endpoints for most
environmental mandates (Shapiro and Schroeder 2008, 436). If' policy analysis should be done,
they argue, it should be based, at least in part, on the goals of the statute (Ibid. 471).

Thus, if pa’s mandate for siw Calls actually did require it to identify “highly cost effective” con- .
trols in upwind states, then its analysis should focus on evaluating alternatives based on this cri-
terion. Social benefits in such an analysis would arguably be irrelevant; instead the evajuation
would consider only the capabilities of competing pollution control technologies and programs
over a broad range of total emitters.

Yet although an extensive cost-effectiveness analysis is included in the preamble of the final
rule (gra 2005¢, 25195-229), no cost-elfectiveness comparison is provided in the r1a despite the
ccntraiity of this assessment to the statutory mandate and to economic analysis. Bra may simply
have been out of time and unable to include it in the ria. Or perhaps epa decided that adding a
chapter in the ria on cost-efficiency and identifying the knee of the curve would only reveal the
existence of equally cost-effective alternatives and distract from its otherwise clear and compelling
message that the cair was justified by a benefit-to-cost ratio of at least 25 to 1.

At an even broader level, to the extent that efficiency—and Kaldor Hicks efficiency, to be pre-
cise—is the benchmark against which rulemakings are measured, acknowledging the starik limi-
tations of this goal, particularly with regard to ensuring equitable outcomes, is essential (Acker-
man and Heinzerling 2003; Markovits 2008, Sagoff 1981}. Indeed, even if equity can still be
qualitatively factored into the analysis, the limitations of efficiency as an end geal are too impor-
tant not to at least acknowledge in the analysis,

Can EPA Navigate Its Rules through the Executive Branch and the
Courts and Conduct Rigorous Policy Analysis at the Same Time?

Rigorous policy analysis and bureaucratic survival are not only two very different goals, but they
may work at ¢ross purposes. Before developing reforms for regulatory impact analyses, the first
order of business is to consider whether the current agency incentive structure creates a viable
environment for meaningful policy analysis under any circumstances. If, even with the best tools
and guidelines, agencies will be strongly inclined to transform rias into advocacy documents, then
reforms that focus exclusively on fine-tuning the agency’s methods for conducting cost-benefit
analyses will miss the target by a considerable margin.,

Consideration not only of the car ria case study, hut also of the literature more generally re-
veals multiple reinforcing reasons, both in theory and experience, to expect that a Jarge number
of rias will be prepared as self~serving, post hoc rationales rather than open, honest policy analy-
ses. The best analog to the ria requirement is the National Environmental Policy Act (NEpa), which
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requires agencies to analyze alternatives to their proposed projects {42 U.s.C. § 4332(c)(iii)). Almost
40 years of experience with Nepa reveals that, although its analytical requirements may help elim-
inate some of the very worst projects, much of Nepa’s promise of probing policy analysis and
agency transparency has given way to agencies that now “act as if the detailed statement called
for in the statute is an end in itself, rather than a tool to enhance and improve decision-making,”
and turn the environmental jmpact statement (1s) into a “litigation-proof” document that does
not adequately raise or consider alternatives (csQ 1997).

Yet in comparison to rias, NEpa analyses should be more complete and probing. Agencies con-
ducting them may at least be sued for arbitrary fact-finding or the inadequate consideration of al-
ternatives (Calvert Cliffs v. Atomic Energy Commission 1971).

When agencies conduct an ria, however, the absence of judicial review means that oms is the
lone analytical police, at least in ensuring the ria meets minimal standards of rigor and trans-
parency. In some cases, obviously the cair ria being one of them, this permits agencies to prepare
rias that would not survive judicial review under NBea because of fundamental analytical flaws,
such as failing to consider more than one alternative in the analysis {oMs 2003, 16). This is not to
suggest that judicial review should be required for rias, for the net benefit of judicial review un-
der nBpa itself is highly contestable and uncertain, but only that experience with Nera reveals that
agency-conducted policy analyses are often not done in rigorous or honest ways,

A similar phenomenon has been observed in agency responses to the Administrative Proce-
dure Act’s (a?a) notice and comment process. Several scholars have argued that, because notice
and comment pericds often allow interest groups to have a field day, agencies work behind the
scenes to perfect their rules before they are published as proposed rulemakings (West 2004). The
result is a great deal of backroom policymaking, including potentially extensive, unrecorded meet-
ings with interest groups that fall outside the protections of the ara because they are done before
the proposed rule is published {Ibid.). These apa-generated pressures, which include the prospect
of judicial review, may be so great that in some cases agencies may avoid informal rulemaking al-
together, particularly when they can make policy another way, through guidances or adjudica-
tions for example (Mashaw and Harfst 1087; Pierce 1991). A '

The possibility that rias might follow this same pattern of nontransparent, defensive policy-
making observed under Nepa and the ara seems plausible, and the cam ria only serves to rein-
force this possibility in practice. In the caig, the ria was published at about the same time that Epa
issued its final rule. The r1a was thus finalized 2 y'ears after the proposed rulemaking and 7 to 10
years into the larger policy exercise. The possibility that the ria was going to provide an honest
exposition of alternatives at this stage of the rulemaking seems not only naive but fantastical, at
least from a Jegal perspective, Under current circumstances, then, bad policy analysis may make
for better policy outcomes, all things considered (see Graham 2008, 182~83; Graham 2008, 469—74).

Yet the effect of these institutional forces on the r1a process may be even more perverse, Be-
yond providing agencies with rational incentives to transform their economic analyses into ad-
vocacy documents, institutional pressures may actually create a recurring substantive bias in fa-
vor of regulated parties and against environmental and health protection in these analyses. 'This
arises from two overlapping features of the hostile institutional environment in which rias are
produced, First, empirical research revezals that environmental and health rules tend to be chal-
lenged throughout their life cycle much more heavily by regulated parties than those represent-
ing the diffuse public who benefit from the protections {Yackee and Yackee 2006}, These empir-
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ical observations are supported by theory; in the often arcane and highly technical area of envi-
ronmental and public health regulation, regulated parties have the greatest stake in the rule-
making outcomes and also have the most resources to participate. Pluralistic processes in such
a setting will be imbalanced just by virtue of the resource and stake equation (Gormley 19086;
Komesar 1995).5 )

In such a lopsided, adversaria] environment, agencies are more likely to adopt assumptions
that routinely tip in the direction of industry or other powerful stakeholders that enjoy dispro-
portionate influence in the political process. In the case of the carr, for example, omra demanded
that £pa provide “less optimistic” alternative estimates of the benefits of sulfur reduction in its
ris. While it is possible that the conservative tilt of these resulting assumptions may have had
nothing to de with efforts to appease industry and related skeptics, the “less optimistic” assump-
tions led to benefit estimates that were ten times lower than pa’s original estimates and triggered
strenuous objections from some ppa staff (Graham 2007, 183; Graham 2008, 471).

The conservative Lilt of the economic analyses is further exacerbated by a second feature: the
litigation-driven inclination of agencies to quantify as much as possible in their rias to reach a flar-
tering cost—benefit justification. Strong incentives for quantification help to insulate a rule from
judicial and political controversy, but for environmental and public health rulemakings, this quan-
tification bias will also cause agencies to bracket and effectively ignore unguantifiable features (as
epa did in the cair), almost all of which are most likely to arise on the social benefit side of the
equation (Ackerman and Heinzerling 2003, 108-10), Again, the environmental and health bene-
fits will tend to be undervalued in these litigation-motivated quantifications.

It does ultimately appear that rras on balance tend, as an institutional matter, to expose rule-
makings to challenge by the most aggressive and resourceful stakeholders. If in response to this
pressure agencies tend to tip their assumptions in a direction that protects them as much possible
from these same future litigants, then the resulvis not simply an unhelpful policy analysis, but one
that may be routinely biased against the public interest.

RIA Reform

In light of these perverse institutional forces, the most obvious and perhaps the only viable cor-

rective is to devise ways to separate the nia process as much as possible from judicial review and
related political pressures on the agency. Ideally, agencies would be rewarded for conducting
searching policy analyses or, at the very least, not penalized for self-critical and transparent con-
sideration of alternatives.

If this type of safe analytical space cannot be created within the existing administrative struc-
wre, it may be counterproductive to recommend that agencies engage in analyses that only serve
to make their already fragile regulatory decisions even more vulnerable to litigation and tipped
to favor the most litigious parties. A tool intended for honest policy analysis will be transformed
into yet another legal lever that the wealthiest stakeholders can use to pin the agency’s rule to
their preferred policy outcomes (Schmidt zooz).

This reform section begins with several tentative recommendations for agencies to engage in
honest policy analysis without dooming their rulemakings in the process. I remain dubjous that
these reforms would be sufficient to coax the agency out into the analytical sunshine, however,

The second part of the reform section then offers several tentative recommendations for sub-
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stantive reform of ria methodology that should accompany these procedural adjustments. Again,
these recommendations are only a start and must be supplemented with other, creative reforms

if r1as are ultimately to become useful instruments for encouraging and assessing good policy.

Creating a Safe Administrative Space for Probiné Policy Analysis

The first and most vital step for ria reform is to correct the institutional disincentives—those
emerging both from judicial review and the political process—that discourage agencies from con-
ducting honest, searching policy analysis. With regard to the perverse incentives created by judi-
cial review, one reform possibility is to reward an agency that conducts a rigorous ria with super-
deference (that is, a clearly erroneous standard) for its substantive policy choices. For example, in
the case of the cair, if Bpa had conducted an ria that followed rigorous policy analysis guidelines

- or survived review by an expert advisory board, the court would attach a strong presumption in
favor of the policy choices made in the rulemaking, well beyond the arbitrary standard. Only in
cases whete the agency does not conduct a rigorous ria {as evaluated against a respected and es-
tablished benchmark) would the agency’s fact-finding and ultimate proposal receive a harder ook
with regard to the underlying assumptions and the record as a whole.

This judicial review safety zone would not only provide some reward to agencies that engage
in a rigorous policy analysis, but also would protect them from having that analysis used against
them. The courts have periodically taken a "hard look™ at agency actions and have remanded rules
when an agency offers an inadequate explanation for its selection of a particular alternative
(among a larger set), This appeafs even more likely when the agency’s own record suggests equally
compelling alternatives (Motor Vehicle Manufacturers Ass’n w State Farm 1983).

Under the proposal here, the agency would be freed of this type of judicial oversightif it pro-
vides a high-quality analysts of ajternatives. In contrast to current practices of judicial review; then,
the adequacy of the agency’s actual explanation (or reasoned analysis) for selecting one option
over others would receive great deference and would not be subjected to a hard look or even ar-
bitrary and capricious review. Because explaining one choice over others involves primary politi-
cal considerations, it is the area least amenable to judicial oversight in any event (Chevron v NRDC
1984). Agency accountability under this recommendation is instead provided by the agency’s rig-
orous and accessible evaluation of the available alternatives, including alternatives that on paper

‘might appear more attractive to some stakeholders than others,

To enjoy the reward of superdeference, however, the agencies wonld have to first establish that
they followed a set of respected guidelines for conducting policy analysis, Guidelines for these pol-
icy analyses could be issued by the Nationa) Academy of Sciences or some other neutral and re-
spected expert body. The items discussed in the next section provide a start on the substance for
such guidelines.

Bven with this legal safe harbor, however, the political costs of coming out in the open with
controversial policy choices may still lead agencies to shy away from conducting a truly searching
palicy analysis. As a result, agencies must also receive greater political insulation, which could be
accomplished in part by requiring that the ria or policy analysis process occur at a much carlier
point in the rulemaking. An early ria process would obviously focus the agency on alternatives
analysis at a point in its rulemaking when it is still open to such options. Because the agency’s R1a

would be more preliminary, moreover, it would not need to provide rigorous cost-benefit justifi-
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cations for each alternative, but could instead provide only crude approximations that are mostly
qualitative, Bven if the agency does attempt to quantify the alternatives, the time between the rRia
and the final rule—:the publication of a proposed rule, notice and comment, and final rule—will
provide an opportunity for refinement and thus help distance the analysis from the final decision.

If it is also true that agencies are already conducting some of their policy analyses behind closed
doors at an early stage in the process, then requiring an ria at an earlier point may offer a more
open and transparent forum for conducting these analyses. In the case of the caim, such an early
ria may have emboldened Bpa to share its deliberations on alternative reduction targets, additional
sources, and additional pollutants in a way that was more insulated from subsequent, strategic lit-
igation decisions. Obviously, however, in situations where the White House or other political offi-
cials strike a deal at the outset regardless of a cost-benefit analysis, eatlier opportunities for an ria
are unlikely to lead to more honest analyses. In situations where the deal has not been struck un-
til later in the process, however, requiting an early ria might give the agency a running start in an-
alyzing alternatives in an open-minded way. Such a public analysis could also inhibit subsequent
dealmaking, or at least limit the credible options available to political negotiators.

Substantive Adjustments to the RIA Process

Once agencies have the freedom to conduct more searching policy analyses, they may be able to
develop creative approaches that not only meet, but exceed most analysts’ wildest expectations.
In this “let 1,000 analyses bloom™ world of rias, the need for formulaic guidelines and rigid item-
ized lists of characteristics might become unnecessary and inadvertently chill creative and prob-
ing analysis.

Assuming, however, that some substantive direction is still needed—at the very least to iden-
tify when an agency’s ria should be entitled to superdeference—there are at least three substan-
tive features of cost-benefit analysis (present at least in the cam ria) that would benefit from re-
form. They are as follows;

Limit unreliable quantifications and eliminate monetizations of nonmarket
goods to make the analysis more comprehensive and technically accurate.

Reform begins with an explicit rule that places a premmium on presenting an analysis that provides
a comprehensive snapshot of all costs and benefits and alternatives, leaving no significant costs or
benefits off the table in the final decision.® Quantified benefits should not dominate when no in-
formation suggests that they, in fact, compose the most significant benefits. Charts such as those
found in the cair ria in the executive summary that add a “+B” to account for uncertain benefits
would thus be strongly discouraged because they omit from the final analysis a potentially sig-
nificant portion of the benefits,

In this setting of great uncertainty regarding both the quantification of social harm and its
monetization, éfforts to put only that subset of benefits that can be quantified into monetized
units will result in an incomplete and potentially skewed factual basis for decisionmakers and could
lead them down the wrang path. The powerful and familiar metric of dollars, for example, tends
to anchor thinking in ways that are biased against remajning uncertainties. Partial monetization
is also likely to fall prey to the “availability” heuristic: simple, but badly incomplete information—

taking the form of cost-benefit price tags—overshadows the uncertainties and related complexi-
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ties of the underlying tradeoffs (cf. Tversky and Kahneman 1974). Indeed, even if it is true that
the incomplete, monetized benefit-to-cost ratio of the carr was crucial in changing skeptics’ minds
{Graham 2008, 472), the carr Ria reveals that in closer cases (which could be the lion’s share of
rules), unsound policies could result from the natural tendency of decisionmakers to focus pri-
marily only on those benefits and costs that have been monetized.

Even if the quantification of all significant types of social harms could be accomplished reli-
ably, however, monetization of the social harms remains highly problematic in a policy analysis
setting because the monetization assumptions are inescapably value-laden, and at the same time
are multilayered and difficult to coordinate with or explain to policyma.kers. As a result, the mul-
tiple assumptions used by Bpa economic analysts, however well-meaning, can diverge significantly
from what a policymaker might believe is appropriate. In the case of the CAIR, for example, spa
provides no indication in the ria that an estimate of so for lost school days or a cost-of-illness ap-
proach for most health harms {which gives lower valuations to youth and the elderly) comports
with the policy judgments held by decisionmakers or the public at large or is otherwise the best
monetized choice among the large range of alternative valuations. Although including wrr for
other health estimates at least provides some accounting of public valuations for these intangible
costs, the available wre studies, as well as their extrapolation to a particular question, are similarly
value-laden and contestable, with a wide range of equally credible estimates.

At a more conceptual level, the legitimacy of using the market to value nonmarket goods has
been vigorously challenged by a number of political scientists, ethicists, lawyers, and even some
economists (Shabman and Stephenson 2000). Because the goods are not bought and sold on the
market, identifying market-analog prices is highly artificial and also ignores the civic reasons that
motivate citizens to protect the public goods or the general public welfare in the first place (Sagoff
1681; Shabman and Stephenson 2000}, Moreover, using markét analogs (such as revealed prefer-
ences or wre) to isolate market prices for nonmarket goods is based on a number of rosy as-
sumptions about consumer behavior and consumer valuations that are empirically tenuous at best
and arguably refuted at worst (Shabman and Stephenson 2.060, 383-84).

Set against these multiple problems with the monetization of nonmarket goods is the fact that
more transparent and informative means can be used to educate policymakers about the com-
prehensive costs and benefits of policy options that do not require monetization as a prerequisite.
Natural units can be used in place of monetized benefits and costs in ways that provide a much
less assumption-laden picture of the societal consequences of a policy. Rather than monetize all
of the various health benefits, these benefits are simply listed and set against the costs an individ-
val consumer would be charged in their electricity bills. Empirical work in fact suggests that de-
cisionmakers themselves prefer the more direct, natural unit measurements of the implications
of policy alternatives. In the hydropower arena, for example, analysts have found that stakehold-
ers actually prefer qualitative, nonmonetized projections as the basis for negotiation and deci-
sionmaking and tend to ignore monetized valuations (Gowan et al 2006).

In the caIr, gra could have vaken at least two, complementary approaches to its economic
analysis following these recommendations. The first and most straightforward approach for as-
sessing whether Bra’s proposed controls were “highly cost effective” against alternatives would
have been to prepare a cost-effectiveness analysis that considers only the cost per ton of emissions
reductions in alternative scenarios (see Figure 4.1). In this quantitative comparison, the analysts’

miain job is simply to quantify alternative compliance costs and their associated pollutant reduc-
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Figure 4.1

Marginal Cost Curve
of Abatement for SOz
Emissions from EGUs
in 2010

(NOx Emissions at 1.5
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Reprinted from EPA Rule
2005¢, 25204
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tions; there is no need for quantification of social benefits, monetization of social benefits, or dis-
counting. To provide a broader range of alternatives, Epa would also ideally consider sources in
addition to the electric utilities, as well as other regulatory methods for accomplishing reductions,
beyond markets.

An argument can be made, particularly in the wake of the cair litigation, that epa’s assign-
ment was broader and included but did not stop with this assurance of cost-effectiveness. For sit-
uations when an aggregate analysis of all of the benefits in relation to the costs is deemed neces-
sary, it is still possible to develop mixed quantitative—qualitative cost—benefit analyses that are much
improved in technical accuracy, comprehensiveness, and transparency compared with the in-
complete monetized assessment in the cam ria executive summary. In this situation, spa would
summarize its rule using an alternatives table that lists the aggregaved costs—ideally to the con-
sumer—on one side compared against the significant quantified and unquantified (but not mon-
etized) benefits, presented on the other side, See Table 4.1, which serves as an illustration (many
of the numbers are fictitious; others are drawn from analyses done by Shore and Patton 2004, 14-
15). Because this approach avoids the problems associated with monetization, it is substanuially
less error-prone and assumption-laden.

Indeed, this table (or something like it) actually provides the equivalent of a wrp matrix specifi-
cally tailored to the rulemaking that sidesteps all of the multiple, assumption-laden steps involved
in monetizing the nonmarket goods and considers policy options more holistically (Ackerman
and Heinzerling 2003, 210-12). Unlike with wre surveys, moreover, policymakers would take di-
rect responsibility for choosing the preferred option from the alternatives. The table could even
be translated by economists and social scientists into surveys that provide more direct informa-
tion about the general public’s preferences for specific types of trade-offs. To provide more direct
public input, the table of alternatives could also be submitted to citizen advisory groups or vet-
ted in public heavings or through notice and comment. Even without these focused sources of
public input, the increased transparency should create sufficient political and media pressure on
policymakers to make the best choice.

REFORMING REGULATORY IMPACT ANALYSIS
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Cost to consumers and society at large

Benefits or harmss avorted

0.5% IMCREASE IN ELECTRICITY BILLS OVER 10 YEARS

& Health

5,000 {x 2,600) premature deaths

7.000 (+ 3,500) nonfatal heart attacks
4,000 (+ 2,000) hospital admissions
7,000 (+ 3,500) acute bronchitis, children

m Ecosystem
3 million fewer tons of S02 into ecosystems
0.05 miijlion fewer tons of NOx into ecosystems

w Visibility
2% improvement

2% INCREASE IN ELECTRICITY BILLS OVER 10 YEARS

m Health .

13,000 (+ 6,000} premature deaths

18,000 (+ 9,000} nonfatal heart attacks
11,000 {x 5,000} hospital admissions
16,000 {= 8,000) acute branchitis, children

® Ecosystemn
5.5 million fewer tons of SO2 into acosystemns
1.9 million fewer tons of NOx into ecosystems

m Visibility
8% improvement

3.5% INCREASE IN ELECTRICITY BILLS OVER 10 YEARS

Health

19,408 {= 9,500} premature deaths

27,000 {+ 12,000} nonfatal heart attacks
16,000 (+ 8,000) hospital admissions
24,000 (x 13,000} acute bronchitis, children

A Ecosystem
6.5 million fewer tons of 502 into ecosystems
2.2 million fewer tons of NOx into ecosystems

a Visibility
12% improvement

5% INCREASE |N ELECTRICITY BILLS OVER 10 YEARS

B Health

21,000 {x 10,000) pramature deaths

29,000 (+ 15,000) nonfatal heart attacks
18,000 {+ 8,000} hospital admissions
26,000 (= 13,000} acute bronchitis, children

A Ecosystem
7 million fewer tons of S02 Into ecosystems
2.6 million fewer tons of NOx into acosystems

| Visibility
14% improvement

THE CAIR RIA! ADVOCACY DRESSED UP AS POLICY ANALYSIS

Alternative Scenarios
in Natural Units

Note: Ecosystem benefits
Sfrom reduced pollutant
loading include benefits
to commercial forestry,
Jishing, recreation, and
ecosystem function.
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Distributional impacts

If they are likely to be different for vulnerable subpopulations like the poor, the eldetly, children,
or minorities, then the demdgraphics of those experiencing health effects (and benefiting from
the reductions) at each option should also be included more fully in the analysis as well as in the
summary tables. The distributional features of each alternative could be graphed as a pie chart of
winners and losers in demographic categories or might be flagged only when the distribution of
gains and losses, even in a localized area, is likely to vary among alternatives. However they are
determined, the distributional implications of alternatives are critical to policy analysis and are
missing in the standard methodology of aggregating costs and benefits (Graham 2008, 42022,
516—24).

If these distributional impacts cannot be estimated quantitatively, then qualitative statements l
should be provided, both in summary form and in an expanded version, which explains how dif-
ferent vulnerable populaticns might be affected by the alternatives, not only in absolute terms,
but also relative to one another. For example, if middle- and upper-class communities will expe-
rience the greatest health benefits under a preferred option relative to the poor, then this feature
needs to be communicared. Conversely, if the benefits are likely to accrue prirnarilly to asthmat-
ies and sensitive subgroups, such as children and the elderly, then this important feature of the
proposal deserves mention,

Adaptive learning

A number of commentators have criticized administrative processes for inadvertently discourag-
ing agencies from collecting information over time, after a policy is in place (Blais and Wagner
2008; Doremus zo01; McGarity 1992). If Rias are to accomplish their full potential, agencies must
identify the types of technical information that would benefit from further study or collection and
propose how this research might be accomplished. Unfortunately, and as discussed carlier, the car
rua simply inserts what is known and tmoves on. Incorporating adaptive learning into the analysis
will not only produce better short-term analyses, but also better policies and information in the
long term.

Conclusion

The camr case study reveals that Epa has become quite adept at using the ria to reinforce the wis-
dom of its rulemaking. That the r1a offers nothing to policy analysis is, in fact, precisely the point;

_ in other words, the point is to protect the rulemaking, not to open it up to attack.

Reform of the nia process must address this institutiona] reality. rias will never be produced
under ideal conditions of academic solitude away [rom the pressures of litigation and political in-
terference, Instead, a safe harbor for meaningful agency policy analysis needs to be created that
insulates the agency from at least some of these institutional pressures. Until then, recommen-
dations for methodological refinements of the ria process are likely to fall on rationally deaf, bu-

reaucratic ears,
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Notes

1. Ibracket the interesting but currently unanswetable question of who the primary proponent of the cam ac-
tually was. The evidence suggests, in fact, that the ultimate decision to select the camr over alternatives may have
been an edict from the White House {(Graham zocB), Because this project is focused on the analysjs contained in

the ria itself, however, 1 do not attempt to speculate about the car’s origins.

2. Inthe cair, epa considers the highly cost-effective controls to be those at the "knee of the curve.” {spa 2005¢,

25201). Undoubtedly, controls with a 20 to 1 benefit-to-cost ratio are at or below this knee,

4. There may also be disagreements about spa’s values of death and chronic bronchitis that at least included
some intangible, pain and suffering factor through wrp surveys. For example, epa assumes life is worth about s5.5
million perlife (in 19908}, EPA 20054, 4-52. Because these estimates at least include an intangible component, they

are presumably less contestable on monetization grounds than many of the other harms discussed in the text.

4. 'The operation of coal-fired power plants also leads to an increase in worker deaths and health harms as a re-

sult of coal mining. (Epa 20052, 4-13) {alluding to worker safety, but not analyzing it).

5. High-salience rulemakings like cair and NaaQs-related rules are likely to generate interest from the full range
of alfected stakeholders, however, and thus these rules may ultirna.tely be exceptions to this general rule of skewed

participation by regulated parties {Blais & Wagner 2008).

6. @am assuming that economic analysis and efficiency remain the goal and bracket my own concerns about

the wisdom of those objectives.
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CHAPTER §5

The Clean Air Mercury Rule

DAVID A. EVANST

n May 2co5, the U.S. Environmental Protection Agency (gpa) adopted the Clean Air Mer-
cury Rule (caMr). The rule established a national cap-and-trade program for mercury
from coal-burning electricity generating facilities (5pa 2005g). Mercury is a neurotoxin, -
fetal exposure to which has been shown to cause 1Q loss and other developmental afflic-
tions at relatively low levels. The program was to begin in 2010 and be implemented in
two phases. From 2010 to 2017, the annual total allocation of emissions allowances was to be 38
tons. Thereafter, the annual allecation was to fall to 15 tons, For reasons described below, in New
Jersey v, EPA (2008) the United States Court of Appeals for the DC Circuit vacated the caMr inits
entirety. .

Executive Order (on 12866 requires all federal agencies to prepare an economic impact analy-
sis of a regulation if, among other considerations, the expected annual effect on the economy is
s1o0 million or more (Office of Management and Budget [oms] 2007} The term “the economy”
has been interpreted broadly and includes any benefit or cost of the rule (omB 2003). The eco-
nomic impact assessment is to be described in what is known as the regulatory impact analysis
(ri1a). The camr ria, which was published two months prior to the adoption of the rule, is 566
pages long with 12 chapters and 4 appendices (8pa 2005a).

The core of the wa is Chapter 10, which is 148 pages long and lays out the steps for estimat-
ing the improvements in health status resulting from reductions in mercury emissions. This chap-
ter summarizes the major components of the ria and its findings. The ria also describes analyses
conducted for compliance with other executive orders and legislation, such as an analysis of the
impacts of the regulation on minority and low-income communities {environmental justice), and
on state and local governments, The ria summary also draws on the camr final rule Federal Reg-
ister notice, which compares estimated benefits and costs, and explains why certain regulatory de-
sign choices were considered and subsequently adopted in the final rule.

In the next section, I summarize the legislative and regulatory history that led gra to adopt the
camr. This background provides context for understanding why certain regulatory approaches
were analyzed for the ria and others were not. Understanding the charged debate surrounding
the caMr also illuminates why certain methodological choices made for the ria were subject to

considerable scrutiny,



Legislative and Regulatory Background

The 1990 Clean Air Act (caa) Amendments required a substantial study of electricity generating
units (cus)te determine whether they emit hazardous air potlutants (Haps) that pose a risk to hu-
man health. Era was then required to determine whether it was appropriate and necessary to reg-
ulate any zap identified by the study, which was released in 1998, Mercury from coal-fired Bcus
was determined to be the nap of greatest concern (zPA 1997). Although much of the emitted mer-
cury does not deposit in the United States, in some areas coal-fired cus contribute upward of 70
percent of deposition.

In the waning hours of the Clinton administration, spa found or “listed” mercury from coal-
fired boilers under caa Section 112 (Epa 2001b). The existing regulations are prescriptive in nature
and typically require emissions controls at all affected sources. In March 2005, ppa reversed course
by delisting mercury from Section 112, choosing instead to regulate it under Section 111 (the catch-
all New Source Performance Standards section). Under Section 117, BPA chose to use a cap-and-
trade approach to control mercury from existing coal-fired boilers and, for new boilers, to addi-
tionally impose restrictions on their emissions per megawati-hour generated.

This decision is controversial for at least two reasons. The first is simply that mercury is a toxic
pollutant that may have local effects and therefore may be a poor candidate for unconstrained
emissions trading on a national scale (Bellas and Lange 2005; Chapter 6 of this report). The sec-
ond is based on a legal interpretation that mércury should be regulated as a 11ap under Section
112, which arguébly would require Epa to use prescriptive source-level regulations to control mer-
cury emissions.

epa addressed the possibility of regulating mercury under Section 112 by proposing a rule that

would have required compliance with a performance standard (epa 2004c). This proposal and the

proposed rule under Section 111 (i.e., the cap-and-trade approach) were released at the same
time.>+ Given Era’s interpretation of how to set the perférmance standard under Section 112, al-
lowable emissions from the proposed rrz rule are less than these from the proposed cap-and-trade
rule in the early years, but are greater in the later years. In part, it was this difference in the emis-
sions level between the two proposed rules that pra used to justily its delisting of mercury and
the transfer of mercury to Section 111, which the agency interprets as more clearly allowing emis-
sions trading as an emissions control option,

Key Elements of the Cap-and-Trade Rule

The-key regulatory feature of the camr is that it is a cap-and-trade program. The federal gov-
ernment sets the cap, and the states must ensure that compliance with the cap is achieved. The
states are provided a budget of allowable mercury emissions that represents an apportionment
of tradable allowances that they may distribute to affected entities. Therefore, the sum of the
states’ budgets equals the cap. Bach allowance provides a one-time right to emit an ounce of mer-
cury, Bach state’s budget is based on a historic measure of the type and quantity of coal com-
busted in the state. _

'The states have discretion as to whether they will participate in the cap-and-trade program
and, if they do, how and whether to fully allocate their budgets. If a state does not participate in

the cap-and-trade program, it must adopt an alternative regulation that limits total mercury emis-
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sions so that they do not exceed the state’s budget. Many states planned to take this alternative
approach. Some were already planning to adopt stringent performance-based technology stan-
dards for coal-fired boilers when the camr was adopted.

-Sources in states that participate in the cap-and-trade program under the camr may buy and
sell rights to emit mercury (i.e., allowances) from one another. A source is in compliance with the
camg if it holds rights to emit mercury in excess of its emissions. Trades are not spatially restricted,
50 it is possible and permissible for annual emissions within a state to exceed that state’s budget
for that year. Furthermore, plants may retain unused emissions rights for compliance in future pe-
riods. With the substantial decline in the annual allocation (cap) in 2018, sources were expected
to bank their allowances before then and slowly use them up afterward.

Another key feature of the rule is that it does not distinguish among the forms of mercury
emitted. Most mercury is emitted in one of three forms. Elemental mercury is relatively inert and
has a wide deposition pattern, whereas reactive (also known as speciated, ionic, or oxidized) mer-
cury deposits relatively close to its source (5pa 20053). Particulate mercury is bound to fine par-
ticulate matter and also deposits close to its emissions source. Most of the mercury emitted by
coal-burning facilities (greater than 97 percent) is in the elemental and reactive forms. Reactive
mercury is easily converted to methylmercury in aquatic systems; methylmercury is the most bi-
ologically available form and causes the greatest damage. Although some elemental and partic-
ulate mercury converts to reactive mercury in the atmosphere or after deposition into an aquatic
environment, the share of these forms converted to methylmercury is much lower than that for

reactive mercury.

_Common Features of Benefits and Costs Assessments

Regulatory Baseline

The regulatory baseline includes the existing state and federal air pollution control regulations
adopted prior to April 2004, Most importantly, the regulatory baseline used for the benefit and
cost analysis in suppott of the adopted cammr also assumes the adoption of the Clean Air Interstate
Rule {carr) (Bra 2005f).5 The cair requires reductions in nitrogen oxide {(NOx) and sulfur dioxide
(80:) emissions from coalfired power plants in the eastern United States (zpa zoosb). These re-
ductions are implemented through cap-and-trade programs.

The close timing of the adoption of the carr and the camm was not coincidental. era argued
that the regulated sources could better plan their compliance strategies if the adoption of these
rules was coordinated. 8O. emissions controls reduce mercury emissions ditrectly, and certain
NO=x controls facilitate the collection of mercury by sulfur controls. For example, the combina-
tion of a wet scrubber designed to control sulfur emissions and a selective catalytic reduction
system, which reduces NOx emissions, can reduce mercury emissions from bituminous coal by

up to 95 percent.

Regulﬁtory Options

Three alternative regulatory scenarios were analyzed in the final mercury ria.® The key difference

is in the level of the annual allocation of mercury allowances from 2015 to 2017, Under each op-
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tion, the annual allocation from 2010 to 2014 is 38 tons and, in 2018 and thereafter, 15 tons. Un-
der Option 1, the annual allocation from 2015 to 2017 is 3-8 tons, Under Options 2 and 3, the 2015
to 2017 allocations are 15 tons and 24 tons per year, respectively. The costs of all three regulatory
options are analyzed, whereas the benefits are estimated only for Options 1 and 2.

The ria does not explain why these particular regulatory design options were analyzed; how-
ever, some explanation is provided in the camn final rule Federal Register notice (gpa 2005f), For ex-
ample, 2015 serves as a benchmark year because this is when SOz and NOx allowance allocations
under the cam decline, 'The 38-ton allocation from zo1o to 2014 was chosen because this is the ex-
pected level of mercury emissions in 2010 from coal-fired boilers with the adoption of the cair.
EPA was concerned that controls specifically designed to reduce mercury emissions from these
plants, namely activated carbon injection, would not be commercially available until 2018, and
thus retained the 38-ton allocation from 2015 to 2017.7 However, this concern did not prevent Epa
from including activated carbon injection as a control option in its modeling of the expected reg-
ulatory compliance with the first phase of the camr.®

The ria also does not describe why only a 15-ton cap was considered for 2018 and beyond.
However, President Bush’s Clear Skies Initiative—which would have required reductions in SOa,
NOx, and mercury from the electricity sector—also specified an annual allocation of 15 tons for
this period.? The r1a and Federal Register notice also do not explain why total allocations of 24
and 15 tons were analyzed for the 2015 to 2017 period. Furthermore, these documents do not
explain why the same key design features were imposed on all three regulatory optiens, such as
banking, spatially unrestricted trading, or even the cap-and-trade program itself {as Section 111
also allows for the adoption of technology-based performance standards). That said, the cost-ef-
fectiveness advantages of a relatively unrestricted cap-and-trade program with banking are touted
in the Federal Register notice, and the absence of an explanation for why particular regulatory de-

signs were considered in the r1a is not unique to the caMr ria.

Period of Analysis and Discounting

The nra focuses on the estimated benefits and costs attributable to the reduction in mercury emis-
sions in 2020. However, the benefits of the rule depend on the lag between the change in mercury
etnissions and the uptake of mercury by fish. Social discount rates of 3 percent and 7 percent are
used to compare costs and benefirs that occur in different years per epa and oMs guidelines (epa
2000; OMB 2003). The private discount rate assumed in the electricity-sector modeling is based on
arepresentative market price of capital for the industry and exceeds the two social discount rates.
The private discount rate dictates the price path of mercury allowances over time, and thus the

amount of mercury allowances banked in each period.

Rule Implementation

Although the states have discretion for how the reductions required under the camr are achieved,
epa assumed in the Ria that all of the mercury emissions allowances available under the rule are
distributed to the regulated entities and, generally speaking, that all of the states would adopt the
cap-and-trade program.
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Summary of Analysis

Table 5.1 shows the major analytical elements of the analyses reported in the camn ria, which are
all discussed briefly below. The camr ria required new and novel analyses to forecast how the rule
would eventually influence health outcomes. For example, it represented the first attempt to link
changes in mercury deposition to changes in fish uptake and then to changes in the ingestion of
mercury by pregnant women, using data on recreational fishing patterns.

The structure of the ria differs somewhat from the structure implied by Table 5,1 and the dis-
cussion below. The ri4 begins with a general discussion of what is known about the health and
ecological damages associated with mercury and some of the pathways of mercury that eventu-
ally lead to these effects. This is followed by a description of the analysis forecasting the response
of regulated entities to the three design proposals for the camr. This analysis is followed by a de-
scription of the air quality modeling, exposure modeling, consequent health changes, and eco-
nomic valuation of those changes. The discussion below collapses the review of the health and
ecological effects with the description of the estimate of the avolded damages as a result of the
CAMR,

Key Components of the Cost Assessment
Modeling Compliance Behavior

epa used a large-scale model of the US. electr_icity sector, the Integrated Planning Model (1em), to
analyze the response of coal-fired power plants to the camr. In addition to providing an estimate
of compliance behavior and subsequently the temporal and spatial pattern of mercury emissions,
this exercise also provides an estimate of the cost of the program. The major components of the
cost estimation procedure are outlined under the first step of analysis in Table 5.1.

Representative facilities (model plants) in tem are assummed to supply electricity in least-cost or-
der to produce electricity to meet regional load demand projected by the Energy Information Ad-
ministration (z1a). In addidon to regional markets for electricity, e endogenously models mar-
kets for key inputs to the sector, such as regional markets for coal. Coalired boilers in M may
install common post-combustion controls to reduce SOz, NOx, and mercury emissions, and the
qualities of the coal used by these plants affect their mercury emissions (in addition to their SO-
emissions). Each regulated source is assumed to comply with the camR in a least-cost manner, in-
cluding by buying or selling mercury emissions allowances.

Table 5.2 duplicates Table 7-3 in the ria and shows the 1pm forecast of how national mercury
ermissions will be affected as a result of the camr and the two alternative regulatory scenarios. Un-
der Option 1, an 18 percent reduction in total mercury emissions cecuys in 2010 relative to the to-
tal annual allocation of mercury allowances, whereas emissions are 9.3 tons greater than the an-
nual allocation in 2020, implying that it is worthwhile for regulated entities to bank a significant
number of mercury allowances for future use.

'The manner in which these reductions in 2010 are achieved is not transparent from the tables
provided in the ra, An increased use of postcombustion controls does not explain this reduction
because the capacity that installs these technologies relative to the cam is less than 1 percent of
U.S. coal-fired generating capacity (as shown in Table 7-9 of the ria}, Furthermore, the total gen-
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Table 5.1

. RESPONSE OF REGULATED ENTITIES TQ RULE AND MONETIZATION OF SOCIAL COST

. . Major Steps in
m Farecast of private compliance cost with IPM, along with sensitivity analyses ) ps.

m Farecast of monitoring cost {outside of RIA) Conducting Cost-
w Adjustment to derive social cost estimate (distortionary taxes, and so on} Benefit Analysis
m Analysis of cost of rule to small businessas and governments

. CHANGE IN FISH TISSUF CONCENTRATION FROM CHANGE IN EMISSIONS

m Prediction of change in mergury depasition {cmAQ)

m Estimation of distribution and change in fish mercury concentrations {(Mercury Maps)

& Estimation of lag between deposition and fish concentration change (watarshed case studies)

. CHANGE IN EXPOSURE FROM CHANGE IN FISH TISSUE CONCENTRATION
m Estimation of source of caught and consumed freshwater fish
— Via population centroid approach
— Via angler destination approach

m Assumptions linking women of childbearing age, and thus fetal exposure, to population of
freshwater fishermen.

m Estimation of fish consumption by women of childbearing age.

m Estimation of fertility rate of women who consume freshwater fish (for estimation of the number of
exposed infants}h v

. CHANGE IN IQ LEVELS FROM CHANGE IN EXPOSURE

m Estimation of change in mercury ingestion and hair concentrations
m Estimation of relationship between maternal hair concentrations and 1Q
m Analysis of benefits of rule to subsistence, low-income, and minority populations

. MONETIZATION OF SOCIAL BENEFITS OF HIGHER I1Q

Table 5.2
Cases . .
{cap in 2010/cap in 2018 in tons) 2010 2015 2020 Projected F:mlssmns of
Mercury with the Pre-
Old base case: without CAIR 46.6 45.0 46.2 CAIR Base Case®, CAIR
New base case: with CAIR 38.0 34.4 34.0 Base Case”, and CAMR
Options
Option 1 {38/15) 31.3 27.9 24.3
Option 2 {15/15) 30.9 25.7. 20.1
Option 3 {24/15) 311 27.4 2141
*Source: Table 7.3 in U.S, EPA 20054.
Notes: Some of these estimates are inconsistent with values reported elsewhere in the RIA
Cost (hillions$} Table 5:3 .
‘ Annualized National
Present value i .
CAMR option 2010 2015 2020 12007-2025) Private Compliance
Cost and Present Value
Option 1 (38/15) $ 0.16 $ 0.10 $ 0.75 $ 3.9
Cost
Option 2 (15/16) 0.16 0.36 1.04 6.0 {in Billions of 1999%)
Option 3 (24/15} . 0.16 0.18 1.04 5.2

*Source: Table 7.7 in U.S, EPA 20054,
Nates: Costs are velutive to the “willt CAIR” base cuse,
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eration of electricity from coal is forecast to fall by only 0.2 percent in 2010 and 0.8 percent in
2020. Rather, the source of these additional reductions is attributed to a mix of coal-switching and
changes in the timing and location of generating units.*® The ria does not explore the extent to
which each of these control options contributes to the reduction in mercury emissions.

The private cost of complying with the caMr is measured as changes in the production cost
of owners of electricity generators. Investment costs are annualized using a capital recovery fac-
tor (the specifics of which are not described in the ria). The r1a does not describe how the mon-
itoring and recordkeeping costs of the camr were estimated, but it reports a $76 million estimate
of these costs (dollar years not provided). These costs are not included in the values reported be-
low. The social cost is equal to the private cost adjusted for increases in local taxes (a transfer pay-
ment).'* Therelore, the analysis does not measure the reduction in consumer surplus as a result
of the contraction in the supply of electricity (the quantity of electricity consumed is not re-
sponsive to price}, Furthermore, the analysis estimates neither the change in social welfare in re-
sponse to changes in distortionary tax levels to hold government revenues unaffected nor the ex-
acerbation of such welfare effects from changes in the overall price level (i.e., the tax interaction
efiect; oMs 1992; Goulder et al. 1997). .

Bpa’s estimate of the private costs of the camr and the two alternatives relative to the CAIR
baseline are provided in Table 5.3. In BpA's Guidelines for Preparing Economic Analyses, the “annual-
ized cost” is the "amount one would have to pay at the end of each period [in the time frame of
analysis] to add up to the same cost in present value terms as the stream of costs being annual-
ized” {BPa 2000, 35). The annualized value is thus constant [or each year over the time frame ol
the analysis. If this is the definition used in the RIA, then for each year for which an annualized
value is provided (2010, 2015, and 2020), this is the year to which all costs over the time frame of
analysis are discounted {j.e., a future present value) and then annualized over the time frame of
interest from the perspective of that year. Flowever, it is unclear why this value would be lower
for 2015 if this is the case,

Furthermore, the R1a does not report the discount rate used to calculate the present value of
the private cost of these three options (the right-mos't column of Tab_le 5.3), nor does it include a
discussion of how costs are estimated for the years between the model simulation years.™ It does
appear that these really are changes in the production costs in the different simulation years from
the adoption of the car, '

Another notable adjustment to the 1pm cost estimates is the treatment of the use of banked al-
lowances when estimating costs. The ria estimates the costs and benefits of the rule in a particu-
lar year. However, if allowances are banked, costs may occur in one year to build the bank, al-
lowing the banked allowances to then be used for compliance in a later period. To address this
issue, “Epa estimated the cost of using banked allowances by taking the average cost of mercury
control in the first phase of the program discounted to 2020, multiplied by the number of banked
allowances used” (gpa 20052, 7-33).% I the cost of building the bank was credited to later years,
and then deducted from the costs in the earlier years when the bank was being built, peshaps this
accounting led to an estimate of declining costs from 2010 to 2015 (although it still is not clear
why this would be the case). Also, note that this treatment of the bank for the purposes of esti-
mating costs is not also applied to the treatment of the benefits. This point is discussed in greater
depth below.
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The n1a does not present a table of comparable social costs, but reports annualized costs as-
suming either a 3 percent or 7 percent discount rate. Specifically, the ria states: “the social costs
of caMr incremental to carr are s151 million in 2010 and $848 million in zo20 using a discount rate
of 3%, and are s157 million in zo10 and $806 million in 2020 using a discount rate of 7%” (rra
20054, 7-13). These values are greater than those reported for annualized private costs in 2020 but
‘lower than those reported for private costs in 2010. Presumably these values are in 1999 dollars,
but the ria is not clear on this point; the cam final rule Federal Register notice suggests that they
are. The relationship between the social annualized cost and the private annualized cost is not
transparent. For example, the change in the share of total costs that are tax payments, which is
one adjustment to the private cost, is not provided. Furthermore, it may even be the case that the
annualized factor for the social discounting exercise uses a 3o-year time horizon, rather than the

18-year time horizon used to calculate the present discounted value for the private costs.™

Sensitivity Analyses for Cost Assessment

A considerable number of modeling assumptions affect projections of the private and social costs
of the camr. Two sensitivity analyses were conducted. One assumed that a less costly mercury-
specific reduction technology will become available in 2013. 'The other used alternative natural
gas and coal prices, as well as electricity demand growth, as forecast by e1a. The private cost of
the camn is lower with the lower-cost mercury reduction technology. Despite the fact that demand
growth and the price differential berween ceal and natural gas are greater under the alternative
EIA assumptions, the present discounted value of the private cost of the camr (from 2007 to 2025)
is also lower with the Bia assumptions relative to the native Era assumptions. This is attributable
to higher baseline emissions, with coal being relatively less expensive than natural gas in the g1a

sensitivity analysis. The nia does not report social cost estimates for these sensitivity analyses,

Distributional Analyses: Costs

In compliance with the Regulatory Flexibility Act and subsequent legislative adjustments to it, spa
is requited to analyze the effects of any proposed regulation on small businesses and jurisdictions
that may be subjected to it. A small jurisdiction is one that serves fewer than 50,000 people, and a
small electricity generating business produces up to four billion-kilowatt hours'of electricity. epa
identificd 42 small entities that are forecast to incur a 1 percent increase in their compliance cost
as a percentage of revenue and 11 that are forecast to see an increase in their compliance cost of
greater than 3 percent of their revenue. Changes in compliance cost iuclude changes in produc-
tion costs, fuel prices, allowance sales, pollution control retrofits, and so on, as well as changes in
revenues from electricity sales. The Ria notes that the states inay use their discretion in how they
allocate mercury allowances to limit the rule’s impact on small entities.

A similar analysis was conducted for compliance with the Unfunded Mandates Reform Act,
which focuses on the effect of regulation on state and local government expenditures. ‘The analy-
sis found that the camr would increase the compliance cost of 44 government-owned entities by

over 1 percent, and of 14, by more than 3 percent, of revenues from electricity generation in 2020,
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Limitations of Cost Analysis

The ria acknowiedges a few limitations of the cost analysis. For example, wm fixes the quantity
of electricity demanded by consumers. Modeling the effect of consumer response to higher elec-
tricity prices would yield a lower estimate of the cost of the camr. The model also does not cap-
ture many low-cost options for abating mercury, such as upgrading existing particulate fabric fil-
ters to capture additional mercury. To the extent that these control options are available, they
would suggest a lower cost of complying with the cama than forecast by the model. Considering
all of the sources of uncertainty and their effects on costs, the ria concludes that the predicted

cost likely overestimates the actual cost of the program,

Key Components of the Benefits Assessment

The ria describes a number of possible harms caused by low-level chronic methylmercury expo--
sure. These include neurological effects from prenatal, postnatal, and adult exposure, as well as

cardiovascular, immunological, and genetic damages, The primary pathway for exposure in the

general population is through fish consumption. To say that methylmercury bicaccumulates es-

sentially means that once an anjmal (a fish, bird, human, and so on) consumes methylmercury, it

remains in the body. This leads to conditions in which the methylmercury concentration in fish is

up to a million times that found in the surrounding water. Potential ecological damages are briefly

described in an appendix to the ria and include potentially significant harms to plant, mammalian,

avian, and invertebrate species. However, none of these harms is quantified for the purposes of
the ria given the difficulty in linking changes in exposure as a result of the rule to the damages

mercury inay cause,

The ria finds that neurological damages from prenatal mercury exposure are those for which
there is sufficient epidemiological evidence to claim cbnscquenl:ial effects at levels found in the
environment. These damages include reductions in the ability to concentrate, fine motor skills,
and verbal memory. The ria finds that mean methylmercury exposure levels typical of women of
childbearing age in the United States are Y00 of the levels believed to begin causing these harms,

For reasons described below, the ria uses changes in 1 as the metric for measuring neurolog-
ical damages [rom mercury. There are number of analyses that need to be undertaken to link
changes in mercury emissions to changes in 1q through fetal exposure. These include the second
through fifth steps described in Table 5.1.% Although the rule s expected to lead to mercury re-
ductions beginning in 2015, only those benefits from mercury emissions reductions in zozo are

estimated.

Tracing the Pathway from Emissions to Fish Concentrations

As shown in step 2 in Table 5.1, there are three main steps that requite analysis to understand how
the response of regulated entities to the camr (mercury emissions) influences the concentrations
of mercury in fish. These include the pattern of mercury deposition, changes in methylmercury
concentrations in aquatic systems, and the uptake of methylmercury by freshwater fish.

'The deposition analysis was conducted using gra’s Community Multiscale Air Quality (cMaQ)

modeling system. This model was used, in part, because it accounts for differences in the trans-
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port and deposition behavior of different mercury species and the influence of other chemical |

constituents in the atmosphere on the shares of those species. Inputs to the model include emis-

- sions inventories for domestic sources of mercury and other pollutants as well as forecasts of fa-
cility-level emissions of the different mercury species from the s analysis. A global transport and
deposition mode] was used to determine background mercury emissions, including mercury from
upwind international transport, for input into the cmag model.

The cmag mode] has been used for numerous regulatory analyses of sulfur, nitrogen, and
other conventional pollutants. Although there is considerable scientific support for many of the
modeling decisions present in cMaq, the model had only recently been modified to track mercury
emissions, and a number of assumptions had to be made regarding the behavior of mercury in
the atmosphere because of a lack of data. For example, the absence of a network of dry deposi-
tion monitors for mercury prevents the calibration of the model to historic conditions. It is un-
clear how consequential these assumptions may be.

‘The model used to capture how the change in mercury deposition leads to changes in fish
methylmercury concentrations, Mercury Maps (Mmaps), is a blunt tool. It essentially assumes a
proportional relationship between current deposition and subsequent methylmercury concen-
trations in fish, so that the percentage reduction in deposition is equal to the pertentage reduc-
tion in fish concentrations. As such, it does not account for associated or expected changes in
aquatic chemistry as a result of changes in the deposition of other pollutants or nonatmospheric
sources of mercury and how these changes would affect current methylmercury concentrations

"in fish. The model also does not account for the lag time between changes in deposition and
changes in methylmercury concentrations in fish, or variations in that lag time resulting from
other chemical and biological conditions in the aquatic ecosystem.

The presumed baseline leve! of mercury concentrations in fish for the purposes of the ria
analysis is unclear. According to Chapter 3 of the ria, the fish methylmercury conceritration data
used to set a baseline in the model is from the early 1go0s, This is consistent with the discussion
in Chapter 5. Fowever, Chapter 10 suggests that only fish tissue concentration samples from 1999
to 2003 are used (o establish the baseline, which seems more justifiable given that itis known that

mercury deposition declined during the r9gos. Whatever baseline year was used, the concentra-

tions for that year were assumed to represent an equilibrium state for the purposes of modeling

the effect of changes in deposition on fish mercury concentrations.

To estimate the lag time between deposition changes and changes in methylmercury concen-
trations in fish, spa conducted case studies of five freshwater aquatic ecosystem types in the United
States.'® Methylmercury directly enters aquatic ecosystems through deposition or effluent and can
also be created from indrganic mercury by methylating bacteria in the aquatic environment, The
ecosystems analyzed in these case studies are representative of the distribution of different geo-
logical, biological, and chemical characteristics known to influence methylmercury concentra-
tions. However, they are not intended to be representative of ecosystems thét have characteristics
that are at the extreme range of those qualities known to influence methylmercury concentrations
in fish. The findings from these case studies show that the lag between deposition changes and
steady-state changes in methylmercury concentrations in fish is between 5 and 5o years. The typ-
ical response times are between 5 and 30 years. However, the lag times may even be shorter, as onc
study referenced by the r1a suggests that the residence time prior to conversion to methylmercury

of recently deposited mescury is briefer than for mercury already in the system.
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Despite this effort, considerable modeling uncertainty remains in the forecast changes in
methylmercury concentrations and changes in mercury deposition: The ria considers this source
of uncertainty greater than the uncertainty associated with the change in deposition that would
result from this rule.*” To account for this uncertainty, the ria estimates the reduced damages
from this rule using 5-, 1o-, 20-, and 50-year lag times between the changes in deposition and the
changes in fish mercury levels. These lags are assumed to be spatally uniform for the different
benefit estimates. The 10- and 20-year lags are the preferred estimates in the ma and are those used
to generate the benefit estimates provided below.

Tracing the Pathway from Fish Concentrations to Consumption

The pathway for mercury damages modeled in the ria is through fish catch and subsequent con-
sumption by women of childbearing age. As shown in step 3 of Table 5.1, modeling the flow of
mercury through this pathway requires an understanding of the number of freshwater fish that
women of childbearing age consume and where those fish are caught. 1

The analysis in the i is limited to the effect of changes in mercury deposition on the con-
centrations in freshwater fish. This is because changes in domestic mercury emissions were only
anticipated to affect mercury concentrations in freshwater fish and because there is no commer-
cial market for them. Mercury loading in saltwater species is believed to result primarily from in-
ternational sources of mercury emissions, and thus the effect of the camr on this source of mer-
cury exposure was deemmed too small to consider as part of the ria. ‘

The analysis was further limited to freshwater fish catch and consumption in the eastern half
of the United States, which includes the states from North Dakota down to Texas and eastward.
This restriction is due to the dearth of data on fish tissue concentrations in the western half of
the United States. This limitation was not expected to significantly affect the estimate of the re-
duced damages attributable to the rule, as the air quality modeling shows that the greatest re-
duction in deposition is in the eastern United States,

No representative data are available on the quantity and source of recreationally caught fresh-

~water fish consumed by different subpopulations, including women of chiidbearing age. There-

fore, these relationships must be estimated and doing so requires a number of different data
sources and assumptions, beginning with an estimate, of the number of exposed infants, Two ap-
proaches to estimating changes in prenatal exposure are taken in the nia. In the population cen-
troid approach, the number of infants boi‘n to women aged T5 £0 44 is estimated by census block,
using state-level average annual fertility and projected population growth rates. For each census
block, the number of expectant mothers who live with a recreational fisher is then assumed to be
proportional to the number of adult recreational fishers In the state. Already this approach em-
bodies two assumptions: women who live with a recreational fisher are no more likely than oth-
ers to have a child, and the share of households with a recreational angler is equal 1o the share of
adults who are recreational anglers.

Next, the average mercury concentration in freshwater fish consumed by households with an-
glers is estimated, This is where the analysis at the census block level is meaningful. First, the av-
erage mercury concetitration of regularly consumed freshwater fish is estimated for five distance
bands from the centroid of cach census block for both stream- and lake-caught fish. The average
for each of these bands is then weighted by the number of fishing trips to lakes and streams by
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each distance category and by two income classes and rwo residential classes (urban and rural).
The lake, stream, and distance shares are by state, whereas the residential and income classes are
by census block.

The second approach to estimating the prenatal exposure via freshwater fish consumption fo-
cuses on the destination of freshwater fish consumption and is called the angler destination ap-
proach. Average fish mercury concentrations are estimated by watershed in the study area. The
United States Geological Survey watershed designation used in the ria yields watersheds with an
average size of 1,600 square miles. The assumed proportion of lake and stream catch days in each

watershed is equal to estimated state-level proportions, whereas the share each watershed con-

tributes to the total number of fishing days in the state is estimated using household-level data on

angler fishing location choice. The number of anglers per watershed is then estimated using the
national average number of fishing days that a typical angler takes. This estimate of the number
of anglers per watershed is further disaggregated using state-level data on the percentage of fe-
male anglers of childbearing age and the percentage of married men between the ages of 18 and
44 who are anglers. The watershed-specific sum of these two subpopulations of anglers is multi-
plied by the state-level fertility rate to arrive at an estimate of the number of infants exposed per
watershed. The estimates of exposed infants per watershed are then aggregated to the state level.

These two appreaches provide both an estimate of the number of infants exposed prenatally

to mercury via freshwater fish consumption and the average mercury concentration in the fish .

their mothers consume, What is still needed is an estimate of the quantity of their mothers’ con-
sumption of freshwater fish. All women of childbearing age who are anglers or live with an an-
gler are assumed to consume the sarme quantity of freshwater fish regardless of circumstance {lo-
cation, presence of mercury consumption advisory, and so on}.*s The bluntness of this assumption
is due to a lack of data. As described below, however, assuming equal consumption is inconse-
quential to the central benefit estimates given other aspects of the analysis (¢.g,, the linear form

of the mercury-1Q dose-response relationship).

Tracing the Pathway from Fish Consumption to Health Status

The next major stép in the benefits estimation, the fourth step in Table 5.1, requires cstimaﬁng
how a change in mercury ingestion by pregnant mothers leads to changes in childhood 19. The
analysis focuses on changes in 1g because of the availability of critically evaluated epidemioclogi-
cal studies of the relationship between fetal methylmercury exposures and 1Q (EpA 20053, -1),
Elsewhere, the ria states that 1¢ serves as a surrogate for the neurcbehavioral endpoints affected
by mercury exposure (Epa 2005a, [1-2). The ria further notes that valuation studies exist that have
established a relationship between 1 and earnings {(Bra 20053, 9-1). However, it seems that the
purpose of noting this is to justify the choice of 1q as a metric for neurological function, rather
than to claim that the only quantified changes in health outcomes wete those for which mone-
tized benefits exist. The nia mentions that there is a stronger and more noticeable effect of ma-
ternal mercury levels on other neurological functions, such as the ability to acquire and retain in-
formation provided verbally, that do not influence 1Q (Epa 20054, 9-9). However, no valuation
studies have measured willingness to pay to avoid these effects.

Hair concentrations are used as a proxy for fetal exposure because epidemiological studies

have established a relationship between maternal hair concentrations and 1q loss. The procedure
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for estimating the relationship between hair concentrations and 1q loss is summarized in Chapter
g of the Ria. It is estimated via a meta-analysis using three well-known studies on the relationship
between maternal exposure and reductions in neurological function. A linear functional form for
the estimated relationship was chosen, in part, because it avoided the complication of having to
estimate mercury exposures from other sources, including exposures from coal-fired plants in pre-
vious years.?® The relationship between changes in mercury ingestion and changes in mercury
concentrations in hair used for the r1a is assumed to be linear and is taken from the epidemiclogy
literature.

Monetizing the Benefit of Improved IQ

The cost per 1¢ decrement is based on a single study that estimates the average percentage de-
crease in futute earnings from a lower 1 and the percentage reduction in schooling (Salkever
1995). The average lifetime wage was estimated using the 1992 Current Population Survey and
apparently was unadjusted for labor productivity growth based on time of birth (see the discus-
sion below regarding the lag between mercury reductions and changes in mercury concentrations
in fisb). Hor the estimate of Jost wages and reduced 19, a national cohort was used rather than one
representative of children of mothers who are likely to consume freshwater fish. Although the
Rria notes that the loss in future earnings should be viewed as a lower bound on the estimate of
an individual's willingness to pay for avoiding a lower 19 (ra, 20052, 10-47), it does not provide a
sense of the difference between the wage loss measure and a true willingness-to-pay measure.
The expected reduction in schooling resulting from lower 1 suggests that as 1 rises, expenditures
on schooling fall. Therefore, the cost of a year of educational services was also estimated. The

private loss in earnings is adjusted for the expected reduced cost of education services.

Emissions Scenarios for Benefit Estimation

Having connected all of the steps required te estimate the effect of changes in emissions to
changes in 1Q, the damages caused by mercury emissions from the power sector were then esti-
mated for six different year and emissicns control scenario combinations. One comparison pro-
vides an estimate of the increase in 1@ from reducing mercury emissions in 2020 attzibutable to
the car. However, this benefit estimate is based on the difference betwéen the effect of mercury
emissions in 2001 and that of mercury emissions in zozo with the cair. The typical approach in a
cost-benefit analysis would be to compare benefits and costs with and without the regulation over
the same period, as this is a requisite for an appropriate baseline (Epa 2000; oMs 2003). That said,
the purpose of this comparison is to provide an estimate of the mercury benefits of the car, and
the purpose of the nia is to estimate the benefits of the camr.?! The estimate of the mercury ben-
efits of the car is used as a benchmark for evaluating the benefits of reduced g damages in 2020
resulting from the adoption of the camr (both Options 1 and 2) relative to a regulatory baseline
in 2020 with the camr, The two additional damage estimates assume that there are no emissions
from coal-fired plants in 2001 and in 2020, presumably to provide a measure of the total 1Q re-
ductions attributable to the sector.?* Finally, note that the benefits of the camr were never esti-
mated in a baseline that did not include the carr, despi-tc the fact that the camr had only very re-
cently been adopted 2
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Accounting for Thresholds in Mercury Health Effects

The initial drafts of the ria subject to interagency review presumed that any maternal mercury
exposure would lead to reduced 1q in children (Griffiths 2008). However, some viewed this as in-
consistent with existing gpa regulations that embraced the éoncept of a reference dose below
which damages from ingesting mercury were unlikely or not appreciable. The reference dose was

last updated by &ra in 2001 in collaboration with the National Academy of Sciences and is based

on the same epidemiological studies used to estimate the mercury—1q decrement dose-response -

curve that is used in the riA (BPA 2001a).%4

"To address this inconsistency, era added a chapter to the r1a {Chapter 11) that adjusted the ex-
isting benefits assessment to account for the presence of a threshold (Griffiths 2008). The thresh-
old was assumed to be equa!l to the reference dose even though the reference dose was not set at
a level at which damages from mercury exposure are first expected to appear, but rather at a level
below which it is known that there are no appreciable risks. '

The sole adjustment to the approach taken in €hapter 1o was to estimate the number of
women of childbearing age whose current consumption of mercury was already below EPA’s ref-
erence dose, and thus provide a basis for estimating the population of women consuming mer-
cury above this dose. To this point, all of the analytical assumptions created conditions where one
only needed to know the change in the average mercury ingestion of the average woman of child-
bearing age to estimate the rule’s benefits because the functions linking fish consumption to 1@
were all linear. To account for the threshold, one must remove from consideration those women
who already consume below it.

The National Health and Nutrition Examination Survey (NHaNES) was used to cstimate the
distribution of mercury concentrations among women. The NeaNes data provide insufficient in-
formation to determine which individuals in the sample may be consumers of freshwater fish;
therefore, a very simple approach was taken. The distribution of mercury hair concentrations in
women who consume freshwater fish, as estimated in Chapter 1o of the ria, was assumed to be
the same as the distribution in the NHangs sample, with the caveat that only that range of the
NHANES distribution where hair mercury levels were above the estimated minimum concentra-
tions in women who consume freshwater fish was used. No other information was used from the
NHANES data, including information on the spatial variation in hair mercury concentrations in
women of childbearing age.

Only 23 percent of women in the NHaNas sample had hair mercury concentrations above the
minimum estimated level in women who consume freshwater fish. Generally speaking, the
women estimated to be exposed to mercury from freshwater fish were assumed to be distributed
evenly across this range of the NaaNgs distribution, One modification to this assumption was that
women with mercury exposures from freshwater fish consumption above the observation at the
77th percentile in the NuANES data were distributed over a higher NzaNES range so that they were
not treated as having hair mercury levels lower than the levels predicted solely from their fresh-
water fish consumption. Furthermore, for those freshwater fish-consuming women with mercury
hair concentrations exceeding the maximum concentration in the NraNES sampie, mercury from
freshwater fish consumnption was treated as their sole source of mercury exposure.

Once this distribution of mercury concentrations in the hair of women who consume fresh-

water fish was estimated, the next step was to estimate how the changes in mercury exposures es-
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timated in Chapter 10 aflected this distribution.® Two approaches were taken, each of which re-
lied on the changes in exposure estinmated under the population centroid approach. The first as-
sumed that the reduction in exposure as a result of the camn was randomly distributed across the
range of women with exposures above the reference dose, whereas the other assumed that the
reduction in exposure was perfectly correlated with the current level of exposure.® The thresh-
old damage model employed for this analysis uses the same dose—response function estimated for
Chapter 10, except that it is truncated below the threshold (i.e., the dose-response function “jumps
up” at the level of the threshold). The benefits under the random assignment approach are 21 per-
cent of the benefits estimated in Chapter 10, whereas under the assumption of perfect correla-
tion, they are 34 percent of the benefits estimated in Chapter 1o. The nia refers to the 21 percent
and 34 percent values as “scaling factors.”

Summary of National Benefits

Table 5.4 reports the estimated benefits resulting from the emissions reduction in 2020 for camr

" Options 1 and 2, assuming no threshold. The estimates are sensitive to the approach for estimat-

ing the concentration of mercury in consumed fish, the social discount rate, and the time lag to
changes in fish mercury concentrations. These values are much lower than the cost of the rule in
2020 (compare to Table 5.3}, Purthermore, according to the ria, the total damage from 2020 mer-
cury emissions from coal-fired power plants given the cain is at most $3 million (in 19903), as-
suming a 3 percent discount rate, the population centroid approach, a lag between deposition and
fish uptake of 1o years, and no threshold. If accurate, this value provides an upper bound on the
benefit of reducing 2020 mercury emissions from coal-fired power plants. However, as discussed
above, the estimation method did not consider potential ecological damages or other health éffects
that may be caused by mercury.??

Table 5.5 provides estimates of the benefits under camr Options 1 and 2 that account for the
possibility of a threshold at the reference dose. These values are reported in Tables 11-7 and 11-8
of the nia 2# The range of estimates in each cell reflects different assumptions about the time ldg
between changes in deposition and changes in fish mercury concentrations. The lower end of the
range represents a 2c-year lag; it is unclear what the upper end is, although it falls between the 5-
and 10-year lags.

Distributional Analyses: Benefits

In addition to requiring a cost-benefit analysis of major regulations, o 12866 requires federal
agencies to consider the impact of regulations on low-income and minority populations. One of
the distributional analyses looked at the effect of the rule on subsistence consumers. Mothers in
census blocks whose estimated average daily consumption was in the top 5 percem; of freshwater
fish consumers were treated as a subsistence population (greater than 25 grams of fish consump-
tion per day). The analysis first required an assumption of the distribution of individual con-
sumption rates for fish. Rach census block from the population centroid approach was then ran-
domly assigned a fish consumption rate drawn from this distribution. One drawback of’ this

random-assignment approach is that it ignores the possibility of any correlation between areas
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Estimate of fish tissue response times

CAMR Discount
Approach option rate 10-year lag 20-year lag
Population centroid Option 1 3% $ 2,086,359 $ 1,687,988
approach .
7 1,425,357 787,840
Option 2 3 3,112,816 2,527,403
7 2,126,610 1,779,624
Angler destination Option 1 3 2,996,451 2,457,145
approach -
7 2,046,429 1,146,832
Option 2 3 4,586,570 3,762,327
7 3,133,448 1,756,004
Source: Tabe 10-30 in EPA 20052
CAMR option Scaling factor Discount rate Benefits
Option 1 - 21% 3% $0.36 -50.63
7 0.17 - 0.42
34% 3 0,58 - 1.00
4 0.27 - 0.68
Option 2 21% ' 3 0.53 - 0.97
7 0.25 - 0.65
34% 3 0.85 - 1,66
7 0.41 ~ 1.086

Sounrce: Tnbles 11-G and 11-7 in EPA 20054,

with high fish consumption and areas where there may be significant changes in fish mercury con-
centrations. The results of this analysis show that about 9o percent of infants realize less than a
o0.002-point increase in 1q resulting from 2020 caMr emissions reductions. However, about 1 per-
cent of infants affected by the reduction in emissions in 2020 realize an increase of more than
0,008 1Q points,

The second analysis focused on low-income households, The population centroid approach
was adjusted to account for the fertility, population distribution, and fishing patterns of house-
holds with incomes less than $10,000 in 2000. These households were assumed to have a daily
freshwater fish consumption level in the top 5 percent of all [reshwater fish consumers.

The benefits of the caMr were also estimated for two ethnic populations that have a strong
cultural identification with freshwater fish consumption, The Chippewa are a Native American
community (tribe) residing primarily in the upper Midwest around Lakes Superior and Huron.

The Hmong are immigrants from Southeast Asia that settled primarily in Minnesota and Wis-
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Table 5.4

Surmmary of Benefits
from the CAMR in 2020
under Alternative Ap-
proaéhes to Estimating
the Affected Population
{in 19998}

Table 5.5

Benefits for the
CAMR Accounting for
U.S. EPA Mercury
Reference Dose

{in Millions of 1999%)
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Table 5.6

Estimate of Benefits of
the GCAMBR (Option 1) on
High-Risk Populations
{in 19998)
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consin. Although freshwater fish is a large part of the diets of other ethnic groups, the ria focuses

. on these two because their fishing behavior has been formally studied. The population centroid

approach is modified to estimate the effects of the camn on these populations, accounting for their
spatial distribution, fertility rates, the distance they trave] to fish, whether they consume any fresh- -
water fish and, if so, their average daily intake.

Table 5.6 reports the benefits under camr Option 1 for these four subpopulations, Note that
the benefits estimates are quite low for the Hmong and Chippewa populations. Although mem-
bers of these communities consume more than the average freshwater fish consumer, the effect
of the caMn is low in part because the rule does not reduce mercury emissions where they live.2?
‘Three additional sensitivity analyses were conducted for the estimates for these subpopulations,
but the ria only provided the average 1q increase from the camr under these alternative assump-
tions and not monetized benefit estimates,

Particulate Reduction from Fabric Filters to Control Mercury

One component of the technology specifically designed to reduce mercury emissions that is mod-
eled in 1M, activated carbon injection (acr), is a fabric filter. Activated carbon is injected into the
flue gas stream, where it bonds with the mercury, and the fabric filter collects the activated car-
bon, The fabric filter also collects other fine particulate matter in the flue gas stream. Fine par-
ticulate matter causes a number of respiratory illnesses and is associated with premature mortal-
ity Although reduced mortality is not the sole benefit of reducing particulate matter, it forms the
lion’s share of the benefit estimates for rules to control direct and secondary particulate emissions,
For this reason, the ria also estimates the benefit of reduced haortalil:y atrriburable to the collec-
tion of additional particulate matter by the fabric filter, ,
The estimated benefits from reduced particulate matter emissions in 2020 as a result of the
caMr range from s4o million to 344 million, depending on the discount rate used.?® This value is
much larger than the estimated benefits associated with reducing the target pollutant, mercury,

and it is due to a very small percentage of the total capacity of coal-fired generation installing acr

Estimate of fish tissue response times

Discount rate

Community 10-year lag 20-year lag
Subsistence population ' 3% $ 573,373 $ 463,559
7 391,716 216,358
Low-income subsistence 3 572,354 454,554
population
7 391,020 212,188
Hmong 3 3,477 3,511
7 2,375 1,646
Chippewa 3 6,698 6,331
7 4,576 2,955

Source: Tables 10-34, 10-37, 10-42, and 10-43 in BPA 20054,
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{only about 3 to 4 percent in 2020), Recall that most of the reductions in mercury up until that
time are expected to derive from conventional pollutant controls along with changes in the types
of coal used.

Limitations of the Benefits Analysis

The end of Chapter 10 of the ria discusses the effect of likely uncertainties and biases in the ben-
efits assessment. On net, the ria concludes that these biases imply that the monetized estimates

of the caMr are probably understated. These uncertainties and biases include the following:

Strong assumptions had to be made about the levels and spatial distsibution of mercury concen-
trations in fish given the lack of a sampling frame for fish mercury concentration observations.

The population centroid approach imposes critical assumptions on the percentage of women who
are or who live with freshwater anglers. Similarly, the angler destination approach makes strong
conjectures about how the population of anglers is associated with the population of women of

childbearing age.

The possibility that women may currently avoid eating fish and, therefore, may consume more in
the future as mercury concentrations decline is ignored.

The daily fish consumption rate is assumed to be constant across the population of interest {al-
though, given other proportionality assumptions, this matters only for the estimates that assume
a threshold).

'The assumptions of proportionality between mercury consumption and mercury concentration
in hair, between hair concentrations and 1q loss, and between 1q loss and wage loss each introduce

modeling uncertainty.

Other sources of neurological benefits—such as improved language development—from reduced
mercury emissions are not quantified. These endpoints have been shown to be more sensitive to

mMercury exposure.

Benefits from potential cardiovascular, genotoxic, immunotoxic, and ecological damages are nat
quantified. In particular, as the wis notes, accounting for the willingness to pay to avoid cardio-

vascular damages (reduced life expectancy) would raise the benefit estimate considerably.

Mercury exposure from other consumption pathways that may be affected by the rule (commez-

cial fish and recreationally caught shellfish) are not accounted for.

There are concerns regarding the applicability of the wage estimate used to value reduced 19, in-
cluding its assumed constancy over time and across the population. No mention is made in this
particular section of the ria about using wage data as a proxy for willingness to pay for 1¢ im-
provements. However, as noted above, this limitation is mentioned in the section of the ria where

the wage-derived benefit estimate is introduced.

One caveat to the analysis that is notably absent in the discussion at the end of Chapter 10 is

the effect of the potential asymmetric treatment of the drawdown in banked allowances on the

estimates of the benefits and costs. The estimate of the cost of the caMr in 2020 was supposedly

adjusted to reflect the cost of building the bank of allowances that are used in 2020. Of the fore-
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Table 5.7

Description 2020
Summary of Annual ‘
Benefits. Costs Social cost 3 percent discount rate $ 848.0
! o 7 perc¢ent discount rate $85%6.0
and Net Benefits of
the CAMR Social benefits 3 percent discount rate
. - EPA reference dose $0.4-%51.0
of 1999
{in Millions of %) No threshold $1.7-53.0
7 pércent discount rate
EPA reference dose $0.2-30.7
No threshold $0.8-%2.0
Unquantified benefits and costs U

Annual net benefits {penefits — costs)
3 percent discount rate

EPA reference dose $-848+ U

No threshold $-846+ U
7 percent discount rate

EPA reference dose $-8%6+U

Mo threshold $-895 + U

cast mercury emissions in 2020, about 40 percent come from drawing down the bank. However,
the benefit estimate of reduced emissions in 2c20 does not account for the fact that emissions

* were lower prior to 2020 to build up the bank. §o in 2020, the cost of building the bank may be

accounted for, but the benefit of delaying emissions until later is not.

Had this ‘additional benefit been accounted for, the difference between the estimated benefits
and costs in 2020 would be lower. Given the magnitude of the benefit of increasing 1 and the re-
striction of the benefit estimate to lIQ effects, an appropriate adjustment would not meaningfully af-
fect the ratio between costs and benefits, However, on a tmore fundamental point, this accounting
discreparncy highlights the problem with focusing on the costs and benefits of a rule in a single year.

Fad the stream of benefits from the rule been accounted for over the period until the bank
had essentially been drawn down (or until discounting made the inclusion of an additional year
essentially moot), this problem would not have arisen. Furthermore, if one restricts oneself to a
particular year of analysis, it is unclear how one should account for the costs and benefits of shift-
ing emissions over time via allowance banking. Moreover, it is possible that the impression pro-
vided by the cost—betiefit analysis may be conditional on the year and accounting approach cho-
sen regardless of how the bank is treated.

Comparing the Costs to the Benefits

Nowhere does the r1a summarize the benefits and costs of the camr and compare them to one an-
other. This summary is available in the Federal Register notice for the final rule for the camn and is
reproduced in Thble 5.7 (2pa 2005g). Despite the concern about the consistency between epa’s ini-
tial analysis of the benefits of the camr and Epa’s assumption of a threshold (reference dose) for
mercury consumption, the camr final rule Federal Register notice reported the benefits of the rule

under both characterizations of the damages from mercury. The range of benefit estimates cap-
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tures the range in estimates of the lag between deposition and changes in concentrations in fish.
The range of benefit estimates also reflects the range of the two different methods for estitmating
the affected population (compare to Table 5.4). The ranges of values under the reference dose as-
“sumption fold in the range of uncertainty in the distribution of reduced mercury exposure cap-
tured by the scaling variable (compare to Table 5.5). Despite preambile text suggesting otherwise,
* the benefits of reduced mortality from reduced particulate matter are not accounted for in this sum-
mary table. On the cost side, it is unclear how the costs estimated in the ria were manipulated to
arrive at the estimates found in the final rule Federal Register notice. Finally, note the explicit recog-

nition in the table that certain benefits and costs of the rule may not have been estimated.

Conclusion

The ria represents a snapshot of what is known about the benefits and costs of controlling the
pollutant being regulated. Clearly, what is known about the pollutant is evolving, and there may
be significant disagreements in the interpretation of the relevant scientific literature. Further-
more, some may advocate a more cautious approach to regulating the pollutant based on its pos-
sible effects. In that case, estimating the benefits of reducing potential damages would be ap-
propriate and informative as to whether the possible effects are substantial enough to warrant
tighter regulation.

These observations are particularly salient in the regutation of mercury. Public comments on
the final camr and delisting regulatory notices criticized the limited scope and methods of vpa’s
damages assessment, in part based on the legal argument that uncertain benefits are relevant to

determining the stringency of mercury regulation. The comments also argued that epa should

consjder recent studies on mercury’s health effects in its analyses, Epa evaluated these studiesand |

their applicability to the agency’s decision to delist mercury (in Bra 2006a, 2005h). EPA also ac-
cepted petitions from environmental groups and states to reconsider its decision to delist mercury
and the camnr itself (.BPA 20051, 2005)).
The delisting reconsideration was granted in part because of concerns regarding mea’s
~“methodology and conclusions concerning why utility mercury emissions...are not reasonably
anticipated to result in hazards to public health” (gpa 2006b, 33390). Technically speaking, these
concerns about whether all relevant sources of daméges from mercury were accounted for relates
to U.S. era (zoesc), which supported the delisting decisicn, and not the ria, However, in response
to the petitions and other comments received regarding the camr and the delisting, npa signifi-
cantly updated the benefits assessment presented in the ra (gpa 2006a; 2005h). For example, zpa
.conducted a bounding exercise—essentially additional sensitivity analyses—to determine the max-
imum potential 1Q benefits that would come from reduced exposure through both freshwater and

saltwater fish consumption,’

Postscript

In New Jersey v. #Pa (2008) the United States Court of Appeals for the DC Circuit invalidated the
camr. The basis for the court’s decision was that zpa’s method for delisting mercury as a map did
not follow the procedures described in the caa,3* [tis notable that the decision did not address the
legality of cap-and-trade per se, the possibility of regulating mefcury using cap-and-trade under
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Section 112, or the acceptable level of the standard that would be adopted under Section 112,
Rather, the ruliﬁg addressed the procedure through which Bpa reversed its earlier finding that had
classified mercury as a Hap, which made moot any questions regarding subsequent decisions about
how to regulate mercury under Section 111.

‘Notes

1. The views cxpressed in this paper are those of the author and do not necessarily represent those of opa. In ad-
dition, although the research described in this paper may have been funded entirely or in part by sea, it has not
been subjected to the agency’s required peer and policy review. No official agency endorsement should be inferred.

The author began employment at epa after the publication of the Clean Air Mercury Rule Regulatory Impact

Analysis and, at the time of this writing, has never worked on the development of mercury regulations at pa.

2. The following discussion is not intended to suggest that certain methodological choices were made so that

the findings of the analysis would support one regulatory approach over another.

3. A combined ria was prepared for the proposed rules under Sections 111 and 112 (8pA 2003, 2004a, 2004b), al-

though only the Bra webpage refers to this collection of documents as an ria (Bpa 2008), The analysis focused on

_the Section 112 proposal. The regulatory baseline [or the 112 analysis did not include the Clean Air Interstate Rule

{cam) or a regulation like the car. The cost-benefit analysis under Section 111 was brief, did not quantify any ben-
efits of reduced mercury, and included a cair-like rule in its regulaiory baseline. The Section 111 analysis adapted
those conducted for the president’s concurrent legislative proposal for controlling the three pollutants of interest.

Wote that the camn rule docket contains an analysis of the expected compliance behavior under the Section
111 approach that assumes caps equivalent to those that were eventually adopted (Epa 2004d). This analysis was
added to the docket on February 24, 2004, a few months after the rule was signed (on December 15, 2003). How-

ever, it is not described in any of the rias or Federal Register notices regarding the rule.

4. EBPA also proposed a cap-and-trade program under Section 112 that had a very similar structure to the one pro-
posed under Section 117 (i.e., the same allowable emissions, affected sources, and so on}, with the important ex-
ception that the federal government would allocate the emissions rights to the affected sources whereas, as de-

scribed below, it is the states that make the allocations under 111 (8ra 2004c¢).
5. None of the analyses of the camr considers a setting in which the cair is not also adopted.

6. oun puidelines require that at least three regulatory options be analyzed: the preferred, a more stringent op-

tion, and a less stringent option (oMp 2003). For the camr, the least stringent was the preferred option.
7. The ability of 302, NOx, and particulate matter controls to reduce mercury notwithstanding.

8. Inannouncing the camr final rule, kpa stated that “such technologies are adequately demonstrated for use in

the 20710 to 2018 time-frame to allow for compliance with the caMr Phase I1 cap” {Bpa 2005g, 28618).

9. The Federal Register notice proposing the rule simply states that the 15-ton cap was chosen to reduce mercury
emissions from coal-fired power plants by 70 percent from current levels by 2018 (kra 2004¢). However, the no-

tce does not explain why the 7o percent valuc was chosen.

10. Another possible source of reduction, increasing the operation of units with sulfur and nitrogen controls rel-

ative to those without, is not mentioned as a way in which mercury emissions are reduced under the camr,
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11. The ria states that the social cest includes “the costs of added insurance” {spa 20052, 7—13). However, it is

© not clear what this insurance is for or whether it s already included in the private cost.

12. IPM isrun for a select number of years within the modeling forecast hor{zon. In the case of the Rria, these years

are 2007, 2010, 2015, 2020, and 2025.

13. Iris not clear that this adjustment was actually made, IF so, it was not done as part of a post-processing of 1pm
output. For this statement about zdjusting costs to account for the bank to be true, this adjusiment must be made
so regularly to 1pM estimates of production costs that it is part of the standard reporting of production cost changes

from the model,

14. The wia states that one needs to know the “life of the capital” for calculating an annualized cost and reports
that it is assumed (o be 30 years, However, this seems to be a non sequitur for the social welfare discounting ex-

ercise at hand,

15. [f this were a rule to propose changes in the level of National Ambient Air Quality Standards, much of the
analysis in the nia described in the next three subsections would be found in an integrated science assessment and
a risk assessment. The science assessment would explore the question of what damages are caused by the pollu-
tant, whereas the risk assessment would explore how large these damages are given expected and potential lev-

els of the pollutant.

16, The forecast changes in mercury concentrations {rom the ecological models are also used Lo evaluate the

changes forecast by the Mmmaps medel.

17. Although it is unclear whether what is meant here is uncertainty in the change in deposition given an ex-
pected response of the regulated entities, or the change in deposition given uncertainty about the response of reg-

ulated cntities; presurnably it is the former.

"18. The description in this section relies exclusively on Chapter 1o of the 4 and gpa (20056}, (The analyses within
rra (2005¢) were conducted for the purposes of the delisting decision, although the related Federal Register notices
are not particularly clear about this fact.) Although Chapter 4 of the ria also describes angler and fish consump-
tion patterns, it relies on older data and methods than the data described in Chapter ro. Furthermore, Chapter 4
states, “If fish consumption rates dilfer significantly across regions, then this may suggest that exposure through
fish consumption may also differ regionally (of course this will also depend on the regional variability of mer-
cury concentrations in fish consumed), , ., However, , the patchiness of data characterizing regional variability in
fish consumption rates tends to prevent a comprehensive treatment of this issue in. .. a national-scale benefits

analysis” (5pa 20053, 4-45). Nevertheless, this is exactly the type of analysis that is described in Chapter 10,

19. One might expect fishers to respond to reductions in fish mercury concentrations by consuming more than
they had in the past. However, this approach does not address the possibility of such (u-n)avcrting behavior in re-
sponse to reduced mercury concentrations in fish, Alone, ignoring this effect yields an overestimate of the bene-
fits of reduced mercury emissions (i.e., some rebound in maternal concentration levels would occur as con-

surmnption would increase when average mercury concentrations are lowered).

20, Given the assumptions made in the ria, damages from mercury are due solely to emissions in a particular
year, For example, the benefits of the camr in 2020 are selely attributable to the emissions reductiens in 2020 be-
yond the cam regulatory baseline. If a nonlinear functional form were used to estimate the change in 1 from a
change in mercury depositien, one would have to estimate the reductions in 1q ellects as a result of the camr prior

to 2020 to estimate tbe change in 1g resulting from emissions reductions in 2020 from the camk.
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21. The ria states that the 2001 mercury emissions, and thus fish concentrations, were “assumed [to] remain con-
stant at their observed levels,” implying that 2001 levels can be treated as representative of 2020 levels without the
camr. However, the reductions in mercury from the cam may actually be lower than this approach suggests be-
cause mercury emissions had already fallen between 2001 and 2007 and would likely continue declining as a re-
sult of programs like the Title [V 8O cap-and-trade program. As we see in Table 5.2, the 1pu forecasis total mer-
cury emissions of 46.6 and 46.2 tons in the baseline in 2010 and 2020, respectively. These estimates are both about
5 percent lower than the estimate of 2001 emissions {see Table 8-2 of the wa), Furthermore, as we see in Table
5.2, the caIR is expected to reduce mercury emissions by 12.2 tons in 2020. This reduction roughly compares Lo
the 14.2-ton difference between the estimates of mercury emissions from ecus in 2001 and 2020 assuming that
the cair has been adopted. However, given its propensity to deposit locally and convert to methylmercury, reac-
tive mercury is the critical form for this comparison, [t appears that 2pa did not provide a forecast of the share of
mercury emissions that is reactive in 2020 absent the cain.

The share of reactive mercury meaningfully influences the dangers that mercury emissions cause, Note that
the ria shows that the difference in mercury emissions between the cair in 2020 and 2001 is 14 tons, whereas the
reduction resulting from the camn relative to the cain in 2020 is 9 tons. However, the difference in the damages
from mercury in 2020 with the cair relative 1o damages from 2001 emissions are estimated to be 5 to 15 times
higher than the difference in damages from the camn relative to the car in 2020. In part, this difference is ex-
plained by the fact thar reactive mercury is about 1o tons higher in 2001 relative to the forecast reactive mercury
emissions with the cair in 2020, whereas the camn is forecast to reduce reactive mercury emissions by only 1.3

tons telative to the caIr in 2020,

22. Ina curious comparison, the ria shows that the difference-in the damages from emissions in 2001 and emis-
sions under the cam in 2020 is greater than the total damages caused by emissions in 2001 and thus greater than
the total benefit of eliminating 2001 emissions (see Tables 10-6 and 10-7 of the ria). However, it appears that the
difference between 2001 emissions damages and 2020 damages with the cam treats 2001 emissions as if they oc-
curin 2020, Therefore the two estimates are measured in different years. A proper comparison of these two val-
ues requires discounting the 2020 damage estimate to a0o1. Purthermore, by assuming that 2c01 emissions oc-

cur in 202¢, the damage estiinate is inflated given that the population is expected to increase in 2020.

23, Part of pA’s justification for delisting mercury is that it could consider the effect of other requirements of
the caa when determining whether it was required to regulate mercury under Section 112 of the act. pa claimed
that it had erred in not considering the effects of Title I regulations (i.e,, revised ambient air quality standards,
which provides the authority for the cam) on mercury emissions when it originally decided to list mercury as 2
4P {U.S. tra 2005h, 16003). However, it is unclear if this legal issue influenced the choice of the baseline in the

RIA.

24. Perhaps reflecting the collaberative nature of ria authorship, the introduction to Chapter o of the nia defends
the approach to estimating 1 reductions without a threshold {Chapter s describes the approach used to estimate
the relationship between maternal mercury concentrations and 1g). It further notes that the reference dose is a

leve] at which damages are non-appreciable, and not one where the damages are zero.

25. It appears that the relationship hetween the distribution of total mercury exposure resulting from freshwa--
ter fish consutnption and the changes in those exposures because of the camr estimaied in Chapter 1o were not
available to the authors of Chapter 13. However, they had access to ranges of changes (across. eight bands), and
assurned that the distribution of changes within those bands was uniform {(see Table 11-3 and surrounding dis-

cussion of the Ria).
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26. Presumably the reductions in exposure could not be linked to the estimates of total baseline exposure from
[reshwater fish (i.e., that those with large exposure reductions are probably those with large exposures [rom [resh-

water fish) given the data limitations described in note 25.

27, The mia also reports two sensitivity analyses that varied the relationship between 19 and maternal mercury
exposure (Epa 20054, 10-97), One of the sensitivities assumed a smaller effect of maternal mercury exposure on
10, whereas the other assumed a larger effect. It is unclear from the ria how the two alternative estimates of this
relationship were detived, but it appears that they are based on aliernative treatments of the data used in the meta-
analysis estimating the relationship between maternal hair mercury concentrations and 1o {see Table 9 in Ryan

2005).

28, Table 11-7 of the ria also includes benefits estimates that assume a threshold at the World Health Organiza-
tion’s and the Canadian government’s reference doses for mercury consumption, These two alternative reference
doses are about twice as high as nea’s reference dose, and therefore the benefits estimates using these reference

doses are lower.

2. The benefits té these communities under Option 1 are about 5 percent of the benefits that would result from
climinating 2020 mercury emissions from coal-fired boilers, whereas, for the general population, the benefits of

the camr are about 2o percent of what they would be if emissions from coal-fired boilers in 202 were eliminated.

30. The ria also considers the case in which significant improvements in ac1 oceur, such that fewer fabric filters
are needed to achieve a certain percentage reduction in mercury emissions, With this sensitivity, the benefit from
reduced particulate matter emissions falls by 96 percent. One might also expect that the entire cost ol the rule
would fall if ac was more effective. As shown in Section 7 of the r1a, the cost of the rule in 2020 is 25 percent

[ower in this case,

31. The court found that xpa unlawfully delisted the pollutant, failing to implement a formal process to reverse
the previous finding, and therefore the pollutant must continue to be regulated under Section 112. To reverse the
ruling, Epa’s only recourse at this point is to petitton the DC Gircuit for a rehearing en banc or through an appeal

to the U.S. Supreme Court.
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CHAPTER 6

-

The Mathematics of Mercury

CATHERINE A, O NEILL!

he title for this chapter owes a debt to Cass Sunstein, who, in an article entitled

“The Arithmetic of Arsenic,” set out to consider the strengths and limitations

of cost-benefit analysis (cBa) in the context of a concrete case study, the U.S, En-

vironmental Protection Agency’s (zea) regulation of arsenic in drinking water,

Here I similarly aim to wade into the “muck and mire” of gra’s recent effort to
regulate mercury emissions from coal-fired utilities to glean what lessons I can for regulatory
analysis.?

In the first part, [ provide a brief backgrouﬁd on the nature of mercury contamination and the
history of mercury regulation. In the second, I critique Era’s regulatory impact analysis {ria) for
its rule regulating mercury emissions from coal-fired utilities. Seven issues for regulatory analysis
that the mercury rule brings to the fore are also identified. Finally, I close with a few observations
for improving regulatory analysis assuming, in accordance with the premise for this report, that
the existing executive orders—or something very close to them—continue to direct this analysis,

Mercury Contamination and Regunlation

The Problems

Mercury has long been known to be highly toxic to humans. Exposure to even small amounts of
methylmercury can lead to irreversible neurological damage, placing the developing fetus and
children at particular risk, Methylmercury exposure has also been associated with adverse car-
diovascular effects in adults and is toxic to other species as well, It has been associated with an ar-
ray of adverse effects in loons, kingfishers, ospreys, bald eagles, river otters, and mink.

Once released into the environment, mercury’s behavior is complex and includes local, re-
gional, and global componénts. Anthropogenic sources of mercury increasingly account for these
releases, although natural processes contribute as well. Anthropogenic emissions in the United
States are currently dominated by coal-fired utilities; they are deposited to surrounding land and
water at varying distances from these sources. Mercury that enters water bodies becomes methy-
lated by microorganisms present in these aquatic environments. Methylmercury is an extremely
bioavailable form of mercury, readily taken up by fish in these waters. Methylmercury bicaccu-
mulates in fish tissue, which in turn is a source of exposure to those species that consume fish,

Fish consumption is the primary route by which humans are exposed to methylmercury.



Many fish species that humans rely on for food are highly contaminated with methylmercury.
However, humans vary considerably with respect to fish consumption practices, and fish species

vary considerably with respect to methylmercury concentration. As a consequence, exposure can

differ considerably among people. Some Native Americans, Asian Americans, and low-income

subsistence fishers ate highly exposed. Members of fishing tribes consume fish in greater amounts,
at higher frequencdies, and in accordance with different seasonal or cultural constraints than do
members of the general population. Members of fishing tribes in the Great Lakes region and else-
where also rely on fish species—including walleye, muskellunge, lake trout, and northern pike-—
that are relatively highly contaminated.

Based on studies of methylmercury’s adverse human health effects, ara has derived a refer-
ence dose (rfb} for methylmercury of 0.1 microgram per kilogram of body weight per day.® This
rfb represents a threshold for exposure—in other words, the amount that spa believes can be in-
gested each day over the course of a lifetime without adverse health effects? According to a re-
cent study, some 15.7 percent of women of childbearing age in the United States had blood mer-
cury levels above Bea’s b, thus posing a risk to a developing fetus.® Importantly, this study also
found marked differences among women in groups charactetized by race or ethnicity. Whereas
15.3 percent of self'identified “white” women of childbearing age had blood mercury levels above
the rfp, this number more than doubles, to 31.5 percent, for women who identified themselves
as “other,” a category composed primarily of Native Americans, Pacific Islanders, those of "Asian
origin,” and those of “mixed race.”? '

As a consequence of mercury contamination, health and environmental agencies have had to
issue fish consumption advisories recommending that children and women of chﬂdbearing age
reduce or climinatc entircly their consumption of some fish species, In the 1gyos, advisories about
mercury were increasingly issued throughout the United States, with some states placing all of
their lakes, rivers, and coastal waters under advisory. In 2001, widespread miethylmercury conta-
mination prompted the Food and Drug Administration and era to issue the first-ever national fish
consumption advisory.

The Law

Federal Indian law

Many tribes in the Great Lakes region and elsewhere are party to treaties with the United States
that recognize tribes’ fishing rights, By means of these treaties, the tribes reserved their aborigi-
nal rights to take fish throughout their customary fishing areas, while ceding vast portions of the
land that now composes the United States.*® Although the language differs from treaty to treaty,
the guarantee each sccures is similar, For example, the Treaty of 1837 between the Lake Superior
Chippewa and the United States provides: “"The privilege of hunting, fishing, and gathering the
wild rice, upon the lands, the rivers and the lakes included in the territory ceded, is guaranteed to
the Indians ,...”" 1t ' :

Courts interpreting the treaties as a matter of 1S, law have upheld and elaborated the treaty
promises. In Lae Courte Creilles Band of Lake Superior Chippewa Indians v. Wisconsin, the court ex-
plained that, by dint of the 1837 and 1842 treaties, the Chippewa were:
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gquaranteed the vight fo make a moderate living off the land and from the waters in and abutting the ceded territory
and throughout that territory by engaging in hunting, fishing, and gathering as they had in the past and by consum-
ing the fruits of that hunting, fishing, and gathering, or by trading the frwits of that aciivity for goods they could use

and consume in realizing that moderate living, "

As the court here recognized, the treaty protections inciude not only tribal members’ right to
fish in the ceded area, burt also their right to consume the fish they catch, or to sell it to others for
others’ consumption. Logically, if the fish to which tribes have rights are permitred to become so
contaminated as to be unfit for human consumption, these treaty-guaranteed rights are greatly
compromised.™

When it entered into the treaties with the fishing tribes, the United States bound itself and its
successors (o protect the tribes” right to take fish. Indeed, as courts have observed, “the Indians
viewed a guarantee of permanent fishing rights as an absolute predicate to entering into a
treaty.” ™ Notably, courts have affirmed that these treaties are the “supreme law of the land.”¢
Federal agencies, including Epa, are required to consider and comply with the treaties when they
make decisions affecting the rights secured by the treaties.’” Federal agencies are bound, as well,
by the trust responsibility and other legal obligations uniquely owed to tribes and their members,

Federal environmental law

Section 112 of the Clean Air Act comprises the comprehensive scheme for reducing hazardous air
pollutants (Haes}, including “mercury compounds.”*8 Although Hars had been addressed by the
Clean Air Act since 1970, they remained largely unregulated as the 1990 amendments were tak-
ing shape. Frustrated at this widely heralded failure, Congress enacted sweeping reforms to this
section designed to address the inaction and delay that had plagued earlier versions of the act.

Congress set up a two-step process for regulating Havs. First, pa was directed to issue tech-
nology-based standards (known as maximum achievable control technology [Mact] standards)
for those source categorics listed under Section 112.1 Congress established a ro-year schedule
by which spa was to list the source categbries primarily responsible for emitting :aps and to pro-
mulgate a MacT standard for each source category. Congress stipulated that sources were to be
given a tight, three-year timeline to comply with the resulting emissions limits (with the possi-
bility of, at most, a one-year extension). Second, gpa was directed to issue additional standards
within eight years if this MacT standard left unaddressed any residual risk to human or environ-
mental health. That is, under a Section 112 MacT-based approach, Boa. is required in this second
step to issue further regulations if necessary “to provide an ample margin of safery ro protect
public health... or to prevent... an adverse environmental effect,”2°

Several provisions of the 1990 Amendments evidenced particular concern for pollution prob-
lems involving mercury. among these, Section 11a(n) tackled HaP emissions from utilities. Bpa was
directed to conduct and transmit to Congress two studies, one focusing on 1aps more generally
and one focusing on mercury from these sources. Again, Congress specified tight deadlines for
these tasks. Congress directed Epa to consider these studies and list utilities among the source cat-
egories to be regulated under Section rrz if it found such regulation to be “appropriate and nec-

essary.”*!
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EPA’s Mercury Regulation

During this period, spa took steps to regulate the major sources of anthropogenic mercury. In the
1990s, it issued standards for two of the top three categories of emitters—medical waste inciner-
ators and municipal waster combustors—requiring that these sources reduce their mercury emis-
sions on the order of go percent. In 2000, epa listed the third of these major contributors, coal-
fired utilities, among the source categories to be regulated under Section 112 of the Clean Air Act,
having made the requisite finding under Section 112(n) that it was “appropriate and necessary” to
do s0. As a consequence of this listing, it was widely expected that Bea would require similarly sig-
nificant reductions in utilities” mercury emissions. Crucially, it was also widely expected that these
reductions would be realized quickly, given a deadline for promulgation of the mact standard to
which epa had agreed to settle a lawsuit, and given the tight timeline for sources to comply with
the standard specified by the act. Thus, up until the time spa announced its proposed rule for coal-
fired utilities in December 2003, observers looked forward to a macr standard that would require
coal-fired utilities to achieve roughly 9o percent reductions in their mercury emissions, and to do
so by 2007.

Instead, EPa set out two alternative proposals to address mercury from coal-fired utilities: a
cap-and-trade program (to be issued either under Section 112 or under Section 111), and a wa-
tered-down version of a Macr standard (one that would require only approximately a 55 percent

reduction in emissions) under Section 112.2* Bpa’s proposed rule was highly controversial. It fo-

mented a record number of public comments, congressional hearings and requesss for oversight,

and considerable criticism from almost every quarter.

In its final rule, which it dubbed the Clean Air Mercury Rule (camn), rpa abandoned any pre-
tense of providing a macT standard. Rather, it opted for a cap-and-trade program, promulgated
under Section 111. The caMR instates a cap on mercury emissions from utilities in two phases. The
Phase I cap is set for zo10 to require no additional reductions beyond those achieved as “co-bene-
fits” of a companion rule, the Clean Air Interstate Rule (car), governing criteria pollutants in the
eastern portion of the country. Thus, the camr’s first-phase cap is set to allow utilities to-emir 38
tons of mercury per year-—down from roughly 48 tons per year emitted by these sources at the
outset of the program, :

The Phase II cap is set for 2018 to allow utilities to emit 15 tons of mercury per year. How-
ever, given structural features of the cap-and-trade program, the yo percent reduction in emis-
sions that this second-phase cap represents will not actually be realized until well after the year
2020, and perhaps even as lite as the 20308.‘4 Note, too, that the cap-and-trade program, issued
as it was under the auspices of Section 111, makes no provision for addressing any residual risk to
hutnan health or the environment, as would have been required under Section 112,

The rulemaking process was marked by procedural irregularities and reversals-of-course on
EPA’s part.®s Tor example, in the wake of gra’s 2000 finding that the regulation of ulilities was “ap-
propriate and necessary,” a high-level multistakeholder working group labored diligently to de-
tertmine an appropriate MacT standard. But sometime in the spring of 2003, Epa senior political
appointee Jeffrey Holmstead ordered staff to develop a cap-and-trade program instead and the
working group was disbanded without producing any further information on the feasibility, costs,
or benefits of the mact-based approach. In addition, in 2003, the agency had predicted that mer-

THE MATHEMATICS OF MGRCURY

111



112

cury-specific conirol technology would be available by 2007 and could achieve up to go—95 per-
cent reductions in emissions.

But by the time of its finaf rufe in 2005, Bpa changed its mind and claimed that such technol-
ogy would “not be commercially available until 2010 or later.” One consequence of this check-
ered history is that the r1a, which ordinarily would have accompanied the proposed rule, was miss-
ing. Instead, at this point, gea offered a rough assessment of costs and benefits for the proposed
rule that did not account for the benefits of reducing mercury itself (it focused mainly on the co-
benefits of reducing particulate cmissioﬁs). In fact, as Professor Rena Steinzor explains, Holm-
stead’s abrupt decision te eschew macr and embrace cap-and-trade “caught the Agency’s econo-
mists off guard,” and left them to scramble to produce the supporting economic analysis.S Thus,
the r1a was not published until March 2005, alongside the final camr. %

The final camr met with a flurry of criticism. Congress issued 4 rare request for reconsidera-
tion, State after state declined to participate in 5pa’s cap-and-trade program, calling instead for
more meaningful and immediate emissions reductions within their borders. Several states, tribes,
and environmental groups sued tpa, and industry groups joined the fray on the other side. Ulti-
mately, the DG Gircuit in New Jersey v. BPA vacated the caMr in February 2008, and rehearing en
banc was denied shortly thereafter.

EPA’s Regulatory Impact Analysis

Bpa concluded that the total annualized cost of the caMr in 2020 will be approximately $848 mil-
lion, whereas the total annual monetized benefits will be $0.4 million to 3 million.28
Bpa elsewhere offered alternative figures for both the costs and the benefits of the rule.?® A fig-

ure of $50 million in benefits versus s750 million in costs was attributed to ppa officials in the press

at the time that the final caMr was announced,2°

era calculated the costs of the camr in terms of coalfired utilities’ capital investments and op-
erating expenditures for pollution controls together with costs stemming from additional fuel ex-
penditures. The benefits of the camr were caléulated in terms of the change in 1 decrements suf-
fered by humans exposed in utero to mercury in recreationally caught freshwater fish from U.S,
waters that gpa deemed attributable solely to utility emissions, after accounting for the imple-
mentation of the cair,3? gpa concluded that “a typical child of freshwater fishers lost approxi-
mately 0.06-0.07 10 points because of mercury exposure in 2001.7#2

gpa tallicd these benefits by estimating the present value of the lifetime loss in earnings at-
tributable to each point decrease in 1q, less the amount saved in educational costs avoided for each .
point decrease in'1Q. pa assumed that these benefits would not accrue until 10 to 20 years alter
the year 2020, given the lag in time that it estimated would occur between the mercury emissions
reductions required by the camr and the expected environmental response, namely the reduction
in fish tissue methylmercury. '

EPA’s Regulatory Impact Analysis: A Critique

-Sunstein’s examination of the regulatory analysis for the arsenic rule led him to conclude that, al-

though cra ought not determine regulatory outcomes, cba is nonetheless “indispensable” to the

decisionmaking process given the need to compile and organize the relevant data, to assess the
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effects of regulation in a way that is transparent rather than opaque, and to reveal “exactly why
the decision to regulate... is genuinely difficult—and why, and where reasonable people might
differ.”3s My examination of the regulatory analysis for the mercury rule has left me less sanguine
about cBa.

At the outset, it must be stated that epa faced a daunting task, given, among other things, the
complexities and uncertainties of the problem at hand. Against this backdrop, any attempt to as-
sess the impacts of mercury contamination and regulation would be susceptible to criticism.
Nonetheless, | identify seven concerns raised by Bpa’s analysis of the camr that focus on principle
and practice. The critique that follows is not exhaustive, but is meant to highlight a selection of
issues: those that the camr uniquely or emphatically brings to the fore; those that are especially
contentious, as between proponents and skeptics of csa as a decisional tool; and those on which

progress might be made through critical attention.

Slimmed Pickings

From the outset, the caMr ria served to obscure the range and contours of the alternatives on the
table. Although proponents offer csa as a means of enabling decisionmakers and the public to
comprehend the various possible courses of action and to select thoughtfully among them, the
CAMR Rla provides a cautionary tale: an ria’s usefulness in this regard depends mightily on how
the questions are structured and how the alternatives are fashioned, Rather than informing de-
liberation, the ria for the meréury rule was structured in a manner that thwarted comparison
among the relevant options,

Bpa framed its inquiry by asking, What are the incremental costs and benefits of the camr in
2020, assuming implementation of the camr? In so framing the question, spa subtly crafted a new
baseline-—-the world in 2020—by which time the benefits of the cair, the companion rule that ad-
dressed criteria pollutants in the eastern United States, would have been realized. This move, in
turn, determined importanf aspects of both the alternatives to be analyzed and the outcotnes of
that analysis. Notably, it permitted Era to exclude from consideration the chief alternative to zpa’s
preferred approach, which would have imposed its requirements prior to the ria’s 2020 bascline.
Further, it permitted vpa to reassign to the cair a sizeable category of benefits otherwise attrib-
utable to mercury regulation. '

In its ria, BPa purported to consider various alternative scenarios, including its preferred op-
tion—a cap-and-trade approach with caps of 38 and 15 tons per year in zo10 and 2018, respectively.
In addition to its preferred option, Epa considered an option assuming an identical cap-and-trade
approach but with slightly different caps and an option assuming that utility-attributable mercury
emissions were to be eliminated entirely in 2020, However, Bpa only ran the numbers for these
three alternatives relative to its new 2020 baseline, in which the benefits of the cam had already
been realized.* Importantly, gea did not include an alternative reflecting the primary competing
regulatory approach, a Section 112 mact-based approach. eea’s choices shaped the resulting analy-
sis in important ways.
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Costs of Delay

epa prevented consideration of a crucial difference between the alternative approaches to mer-
cury regulation that were at issue, namely time, Bpa’s caMr significantly delays the reductions in
mercury emissions relative to a Section 112 Mact-based approach. Indeed, epa’s caMRr delays mean-
ingful emissions reductions for well over a decade—and perhaps as many as two or more
decades—relative to the expected Section 112 MacT-based approach. Recall that, under the camg,
the 7o percent reduction in emissions promised by the Phase Il cap will likely not actually mate-
rialize until well after 2020, and perhaps into the 2030s. Under Section 112, by contrast, the roughly
oo percent reduction in emissions expected under a macr standard would have been required by
the end of 2007. In fact, this reprieve to sources was one of the most controversial aspects of sra’s
rule. But Bra’s nia simply defined away this matter of delay.

Here, as elsewhere, the costs of delay are potentially large in dollar terms and unconscionable
in human terms.?* A sense of these costs is afforded if one considers methylmercury’s neurode-
velopmental effects. In view of this impact alone, the failure to control mercury emissions from
coal-fired utilities can have ivreversible consequences, affecting the intelligence and life prospects
of the children in each new birth cohort who are exposed in utero to harmful levels of mercury.

Assuming, generously, that the camr will result in substantial reductions in mercury emissions
by 2023, this represents a delay of 15 years relative to the compliance date for the oo percent re-
ductions expected under a mact-based apprdach in 2007, This 15-year delay will visit permanent
harm on miilions of children. That is, based on calculations by Drs, Leonardo Trasande, PhilipJ.
Landrigan, and Clyde Schechter, between 4,748,820 and 9,558,495 children will be born with cord
blood mercury at levels associated with a loss of 10 in the 15-year period during which utilities en-
joy a reprieve from regulation.s®

"This 15-year delay translates into £19.5 billion in the form of losses in future earnings for these .
children.?” In each case, these estimates represent the harms attributable solely to mercury emis-
sions and exposure from US. utilities.2® Although these comparisons represent a rough cut,2® they
nonetheless provide a glimpse of the considerable costs—in terms of life prospects for our chil-
dren, and in terms of social utility—of delay. In fact, the more recent work of Trasande and his
colleagues adds to this estimate. By calculating the additional societal costs resulting from the in-
crease in cases of mental retardation (Mg; defined clinically as an 1Q less than 70) suffered by those
children exposed in utero to utility-attributable miercury emissions during the years 2005-2020,
they found that more immediate and stringent emissions reductions could prevent an additional
4,450 cases of MR and save an additional s13.1 billion,4° '

Note that these comparisons reflect losses based on data from the general population; data
more specific to particular, highly exposed popuiations provide another window on the costs of
delay. Whereas ‘Irasande et al. considered a general population, and concluded that the most
highly expased 5 percent of children in each birth cohort would suffer losses in 1g ranging from
1.60 to 3.21 points, John Persell of the Leech Lake Band of Chippewa considered Great Lakes
tribal populations, and concluded that the average child in each birth cohort would suffer losses
in 1q ranging from 6.2 to 7.1 points.4* Persell employed a similar method to Trasande et al. but
considered exposure consistent with fish consumption practices appropriate to these fishing peo-
ples (e.g., tribal fish consumption rates; tribal exposure frequencies, including bolus doses, given

extraordinary intake during certain seasons or in accordance with certain ceremonial practices;
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locally important species, such as lake trout, whitefish, and walleye; and tribal data on local fish
tissue methylmercury concentrations).* _

Additionally, Native peoples in the Great Lakes and elsewhere have recounted in qualitative
terms the numercus other costs of a delay in mercury regulation, including impacts to tribal health
along interrelated physical, social, cultural, and spiritual dimensions.#* ‘The Aroostook Band of
Micmacs, for example, described these additional costs of delay in comments to £ra, emphasiz-
ing the permanent, intergenerational nature of the loss: "Although many of our Tribal members
continue to fish and consume fish despite [Maine’s statewide] fish consumption advisory, there are
many Tribal families that no longer engage in cultural practices associated with fishing, and are
thus not passing these traditions to new generations of 'Tribal members. The loss of our cultural
ceremonies, language, and songs associated with fishing represents a significant impact on our
"Tribe, and results in permanent loss of the culture which defines our Tribe.”44

In the context of mercury regulation, the tetnporal aspects of era’s choice were serious and
central. Because a child exposed to mercury can suffer lifelong, irreversible harms, and because
each year of inaction meant that a new birth cohort of children would be exposed, the public de-
bate about mercury regulation should have (and did, in public fora) centered around not only the
magnitude of the emissions reductions to be required, but also the timing of those reductions.
Rather than using its ria to reflect and inform this public debate on the temporal dimensions of
the regulatory alternatives, however, Era used its ria to obscure and preempt this debate.

The agency never provided a direct comparison between a Section 112 Mact-based approach
and the Section 111 cap-and-trade approach that composes the final caMr. And by shifting base-
lines, it presented obstacles to anyone trying to gauge this comparison. When pressed, moreover,
as to why it had not estimated the costs and benefits of a Section 112 macr based approach, ora
responded that it did not do so because it had already decided to put forth a Section 111 cap-and-

trade approach.4

Benefits Shell Game

By crafiing its new baseline, epa could also reassign an entire category of co-benefits, permitting
these to be attributed not to a mercury rule, but to the camr, At some point between its caa for
the proposed rule and its csa for the final rule, epa decided to reallocate the co-benefits of con-
trolling emissions from utilities, moving them from the mercury rule to the carr. Recall that, had
the agency proceeded with a Section 112 MacT-based approach, sources would have been required
to control for mercury within three years, that is, as early as 2007,

Centrols designed to reduce mercury emissions would have garnered co-benefits in the form
of reduced particulate emissions, beginning in 2co7 when sources came into compliance with the
macT standard. Bra estimated these co-benefits to amount to roughly s15 billion. era had initally
assigned these co-benefits to the mercury rule, an assignment that contributed significantly to
epa’s finding a favorable benefit-to-cost ratio of 16 to 1 for its proposed Macr standard for coal-
fired utilities. In its final estimate _for the camr, however, Era found the costs of mercury regula-
tion to far outstrip the benefits.

As observed by James E. McCarthy of the Congressional Research Service, “[t]he primary
change appears to be a reassignment of the s15 billion in particulate matter co-benefits to the carr

rule. By making implementation of mercury controls simultaneous with cair, the co-benefits are
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attributed to cair, instead of to the mercury rule.... Some of this change is simply a paper exer-
cise: the co-benefits are taken from one rule and given to another.”45

In fact, by shifting the baseline such that the cam is incorporated as a given, a portion of the
benefits of mercury emissions reductions themselves come to be seen as co-benefits of the cair.
EpA’s baseline in effect siphoned off from a mercury rule all but the incremental benefits of re-
ductions in mercury after 2020 in a post-cair world. But an earlier baseline would have attributed
much of this same roster of benefits and co-benefits to the regulation of mercury, This is not to
suggest that these benefits ought to have been double-counted—which would clearly be inap-
propriate—but to highlight the considerable impact of nra’s choices on the apparent bottom line
for the regulation of mercury.

As a consequence, the caMr r1a seems less a tool to facilitate thoughtful comparison among
the benefits offered by the various options and mote a device to belittle the benefits afforded by
regulating mercury from coal-fired utilities at all.

Cost or Benefit?

The camr Ria demonstrates that cea is not a means merely of tallying up what are obviously costs
and obviously benefits. Rather, impacts must be assigned to the cost or the benefit side of the
ledger, an assignment that will often require a judgment of value. In fact, there may be real dis-
agreement over whether a given impact should be understood as a negative or a positive conse-
quence,

In the R1a, EPA recognized that one consequence of mercury contamination is neurological
damage to humans exposed in utero, manifested in part by a decrease in 1q, ra counted as a ben-
efit of regulation, then, that this adverse impact wduld be alleviated. It measured this benefit in
terms of the ioss in future earnings that would be expected to accompany a decrease in 1. But
epa understood neurclogical damage to have a silver lining: children with lower 195 will seek fewer
years of education, and so save society the costs of educating these individuals {measured as the
direct costs of educational services together with the opportunity costs of work forgone}.+” A cost
of regulation, by Epa’s lights, was that it would eliminate this positive effect of mercury contam-
ination. As Steinzor puts it, from era’s perspective, “the good news is that stupider children need
less school and earn just a little more money because they are working rather than sitting in a
classroom,”#2

But members of the public saw things differently; they understood mercury’s neurodevelop-
mental impacts to be an unmitigated harm, In comments to pa, the Children’s Health Protec-
tion Advisory Committee, for example, lamented the fact that children exposed prenatally “will
likely have to struggle to keep up in school and might require remedial classes or special educa-
tion,”4° The Bad River Band of Lake Superior Tribe of Chippewa Indians cited mercury’s links to
“learning problems” and other effects, and concluded that {i]t is unaceeptable to cofitinue to let
our children be exposed to such a dangerous toxin,”s° These and other commenters used value-
laden terms to describe mercury’s harms in the real world and to decry the fact that much of the
damage is visited on children, who are particularly vulnerable members of society.

Mercury contamination affects humans and the ecosystems of which they are a part in nu-
merous and diverse ways, some of which are poorly understood and some of which are differ-

ently appreciated. There may be wide agreement among economists and the publié about whether
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many of the relevant effects ought to be viewed as negative or positive consequences: an increase
in consumers™ electricity bills is a cost of regulation; a decrease in neurological damage to children
is a benefit of regulation, But, as the ria shows, there may be profound disagreements even here,
at this most basic step in the method of csa.

Economists seek to ensure that “the widest practicable range of benefits and costs” has been
included in each cpa.5* Whether a given impact constitutes a cost or a benefit, however, tends to
be treated as if it were obvious—a brute fact about the world.5? But nothing in economists’ meth-
ods provides an objective basis for making the call. Is ita good or a bad thing when children with
diminished 1Qs opt to enter the work{orce directly rather than pursue further education? The as-
signment of such an impact to one side of the ledger or the other turns out to be more a matter
of art than science.”

'To economists, the assignment that Epa made in its ria may well be unobjectionable. Society
does save an amount of money when the children exposed to mercury grow up to demand fewer
years of schooling. And this amount cuts in the opposite direction of the loss society incurs when
these children are left with a diminished earning capacity. If one is going to count the latter, econ-
omists might argue, one ought, for the sake of comprehensiveness, to weigh this against the for-
mer.5* But, although economists might find Bra’s call defensible in terms of method, the impli-
cations of nra’s assignment are clearly disturbing to many: it makes the case for more, rather than
less, of a contaminant that leaves us with neurologically damaged children.

In the end, this aspect of the caMr ria highlights an important criticism of cpa: in the context
of environmental policy decistons, economists” work has not been {and cannot be) confined to
the value-free realm of “questions about the correct measure of benefits and costs.”>> Althoilgh
offered in the positivist tradition, as an objective social scientific tool,%¢ cna’s practitioners cannot

avoid making judgments of value as well as findings of fact.

A Partial Accounting

The camr ria provides an accounting of the costs and benefits of mercury regulation that is par-
tial—in both senses of the term. The ria shows cBa to be a tool that is highly malleable, given the
context in which it is employed for environmental policy analysis. The ria also shows csa to pro-
duce an incomplete assessment of the benefits of environmental regulation, given the current
state of the method.

CBA is highly malleable

The ria’s benefits analysis illustrates csa’s extraordinary malleability. Epa seems here to have taken
every opportunity to choose inputs and make assumptions that minimize the apparent valuc of

the benefits to be gained from reducing mercury. Examples litter the ria:

Epa narrowly circumscribed the exposed population: it counted onty prenatally exposed individ-
. uals whose mothers eat freshwater fish caught by recreational anglers on inland U.S. lakes. Miss-
ing are all those exposed during childhood,?” all those exposed via ingestion of freshwater fish
caught commercially on inland US, lakes, and all those exposed via ingestion of nonfreshwater

fish caught recreationally or commercially in coastal or other waters.5® By 5pa’s own estimate, the
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exposed population it modeled for its primary benefits analysis “represents only 13% of total fish
consumption in the 11.8.”52

BrA chose a fish consumption rate, eight grams per day, that is less than half that of the general
population according to its own more recent guidance (let alone the much greater rate for those
who rely on fish for subsistence or who look to fish for cultural reasons).%

Bra opted for a dose-response curve to relate maternal mercury levels to 10 decrements in chil-
dren exposed in utero that is roughly one-third of that employed by Dr. Trasande and his col-

leagues—a team of specialists in pediatric medicine. S

EPA based its calculation of the loss that would accompany an 1 decrement on dated figures-for
total lifetime earnings that produced a value roughly half of that employed by Dr. Trasande and
his colleagues. If Gra’s 1992 earnings data were to be presented in 2000 dollars for purposes of
comparison, this value would be $472,465.5* Transande et al. used data from 2004, which estimated

total lifetime earnings at $1,032,002 for men and $763,468 for women.®2

gra deemed too speculative the cardiovascular impacts of methylmercury exposure, whereas other
analysts felt compelled to account for this consequence. The alternative benefits assessment un-
dertaken by Glenn Rice and James K. Hammitt, of the Harvard Center for Risk Analysis, shows
the significance of this single exclusion.® Whereas they estimated the benefits of mercury regu-
lation to be s119 million, if one considers only the averted 10 decrements for those exposed in
utero, as Epa did, this number soared to 34.9 billion, if one considers averted cardiovascular im-

pacts in adults.%

era undercounted those in “high-risk” populations. gpa constricted an estimate of the number of
Chippewa children who will be exposed in utero, in an effort to account for high-risk populations,
but used a census-based-approach that, by its own estimate, likely undercounted the exposed pop-
ulation by some 50 percent.®

Even this short list makes two points. First, given the uncertainty and variability that charac-
terize many of the necessary informational inputs, the occasions for choice were many. Second,
in the George W. Bush gra, the judgment calls all went one way. That is, although any given in-
put to the caMn cia might have fallen somewhere along a plausible range, pea scemed always to
have selected the low end of the range when it came to assessing benefits. As a contsequence, EPa’s
final benefits tally is so low that it anchors the various estimates produced at the time. The next
lowest estimate, that by Ted Gayer and Robert Hahn of the American Enterprise Institute
(ar()—-Brookings Joint Center for Regulatory Studies, is an order of magnitude greater than pea’s.?

Of course, npa also offered sensitivity analyses, in which it purported to consider bounding
assumptions for many of the relevant parameters, But the bottom line for gra’s primary benefits.
analysis was undeniably affected by judgment calls of the sort canvassed here.

CBA incompletely accounts for benefits

The ria also illustrates the inability of cba to produce a complete account of the benefits. Any
benefits of mercury regulation that had not been—or cannot be—monetized simply went unac-
counted for.

The caMn ria assessed the benefits of mercury regulation solely in terms of one human health

endpoint, 1q decrements, “because it [had been] monetized.”® This criterion served to winnow
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the benefits analysis. Epa counted only benefits to human health, and so excluded all benefits in
terms of ecological health.®® Bpa considered only human physiological health, narrowly under-
stood, and 5o excluded benefits in terms of economic, social, political, cultural, and spiritual well-
being for the fishing tribes and, indeed, for other commercial and recreational fishers, Of these
human physioiogical health benefits, zpa counted only neurodevelopmental effects and so ex-
cluded cardiovascular and other health effects,

Because the method calls for an accounting in dollars, the ria’s quantitative tally simply ig-
nored any benefit of reducing mercury contamination that had not been monetized. If an im-
pact—say, the fraying of the social fabric of a fishing tribe when fish, fishing, and the associated
practices are no longer a part of members’ daily lives and no longer a source of the intergenera-
tional transfer of traditional ecological knowledge—had not been (or could not be) monetized, it
was entered in the ledger as a “o” value. To be sure, pa acknowledged that reducing mercury
would bring about additional benefits that had not been quantified. But several concerns remain,
including the point that such qualitative descriptions and caveats may tend to get left behind,
whereas the quantitative account comes to dominate the public debate.

Even if one believed that, theoretically, every benefit can be monetized, in practical terms,
every benefit has not been monetized. So, for the moment at least, we do not have a true
cost-benefit analysis, but only what Professors Frank Ackerman and Lisa Heinzerling have termed
a complete cost-incomplete benefit analysis.?* Indeed, the caMr ria appears to bolster the claim
that cBa operates in pfactice as a one-way ratchet, systematically understating the benefits of en-
vironmental and other regulations.”* Whereas the ria’s estimate of the costs of mereury regula-
tion is likely at least to be close (although, in the case of the camn, as elsewhere, it has already be-
come clear that gpa’s initial estimate of the costs is too high??), its estimate of the benefits is sure
to be off. Given the current state of the method, much that is at stake is simply missing from the
cBa calculus, And what is missing belongs overwhelmingly on the benefits side of the ledger.

The camr Rria raises the concern that, given the current state of the method, csa produces a
much less complete accounting of regulatory benefits than it does of regulatory costs, This asym-
metry, moreover, can be exacerbated when those wielding the calcularor are hostile to environ-

mental regulation.”?

You Are What You Earn

The camr ma illustrates some of the difficulties with ¢Ba’s dollar metric. Many of the benefits of
mercury regulation resist monetization. These benefits are realized in the form of children’s life
prospects undiminished by neurological damage; in the form of political and cultural self-deter-
niination on the part of the fishing tribes; in the form of treaty obligations honored by the fed-
cral government; and in the form of intact and functioning aquatic ecosystems. The problem of
incommensurability—in this context, the point that society arguably values what is at stake in ef-
forts vo address mercury contamination in ways that cannot be captured in monetary terms—pre-
sents particularly challenging issues for proponents of cna 74

The caMr ra assessed the benefits of mercury regulation solely in terms of the loss in future

income that is estimated to accompany a decrease in 1q of those children exposed in utero. Epa

detived its estimate by determining the present valuc of lifetime earnings for a person born in the
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United States, which it calculated to be $366,021 (in 1992 dollars).7 It then estimated the mone-
tary value of aloss of an 1q point, assumix‘lg a 2.379 percent decrease in future earnings per one-
point decrease in 1q, leavened by a c.1007 percent decrease in future years of schooling, and its at-
tendant costs.”® The end result was an estimate that the average present value of net earnings
losses pér 1Q point decrease is $8,807 (in 1999 dollars).”?

The agency conceded that the loss-in-earnings method fails to account for many facets of the
hartns to humans as a result of methylmercury contamination,”® For example, this method does
not account for any increased medical costs that go along with neurological dammage. Nor does it
account for the anguish and suffering occasioned by this damage. zpa thus allowed that there
might be a measurement problem, but suggested that it was one that could be corrected, in the-
ory, il one were to use a better method of valuation, such as willingness to pay (wrp).7>

But the problem is not simply a matter of getting an imprecise answer to the question, as pro-
ponents of cBa suggest. Rather, for many, it is a matter of asking the wrong question. A loss-in-
earnings approach does not comport with many beliefs and ideals to which our society is deeply
committed. For example, this approach is reductionist and nonegalitarian: it rests on a view that
a person’s worth is determined by his or her earning power. As such, it effectively values more
highly those who are young, male, white, and rich,

As Ackerman and Heinzerling have argued, the implications for public policy are highly un-
palatable in a society that holds dear the “ideals of democracy and equal treatment under the law,
let alone the sacredness of every human being.”3¢ Moreover, as Ackerman and Heinierling have
pointed out, a particularly egregious consequence of the loss-in-earnings approach “is that it im-
plies that the lives of retired people are worth nothing—or perhaps less than nothing, since they
consume scarce goods and services without earning or producing any marketed goods them-
selves.”8! Taken to its logical conclusion, they observe, this perspective would suggest a net social
benefit to a policy that kills off a lot of older people.5*

As repugnant as this conclusion might sound to many people in the United States, it is proba-
bly even more profoundly at odds with the perspectives of the groups most affected by mercury
contamination, namely, various Native peoples, For these peoples, elders are not the Jeast valued,
but among the most prized members of the community.?? Their contributions—as holders of tra-
ditional knowledge, custodians of cultural practices, keepers of historical records, and guardians
of the youngest tribal members—are recognized as irreplaceable, an important asset comprising
the intergenerational legacy of the tribe.® Importantly, their value to the tribal comm unity cotmes
not chiefly from market-based employment, but from other contributions.®s In fact, if elders must
participate as earners in the market economy, their ability to perform traditional duties can be
compromised,

Proponents of cna have proﬂercd-some responses to versions of this criticism. They have
pointed out that gpa in practice, as in the camr ma, employs an average figure for lifetime earn-
ings, which does not distinguish among beneficiaries of mercury regulation on the basis of their
earning potential. So, in effect, impacts to elders or to those born to tribes with astronomical un-
employment rates (and so whose lifetime earning prospects are bleak) are valued as if they en-
joyed the earning potential of the “average American”—-that is, in the same dollar amount. Thus,

they might argue, cBa, in practice, values each individual equally.®
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Although this response may allay some of the relevant concerns, it does not address the more
fundamental problem that, for many, what is at stake in addressing mercury contamination is un-
derstood in ways that are not commensurable with money. That is, even if analysts were to gauge
the value of lifetime earnings by the highest earner in the United States, and so increase gpa’s
$8,807 figure several-fold, this problem would not be resolved. The problem is not that 18,807 is
an incorrect answer to the question because it gives too small a dollar amount; it is that the ques-
tion seeks an answer in dollars at all. csa’s requiéite of monetization continues to pose serious
hurdles for those who believe that one cannot price every facet of human and ecological health
as if' it were traded on markets—and that the attempt to do so is not only absurd, but an affront
to things held sacred.

The Minnesota Chippewa Tribe provided comments to gra that arguably suggest precisely

_ this, that is, that the tribe values an environment uncontaminated by mercury differently than it

values money:

Over the last several decades this toxic substance, mercury, has caused many human and ecological problems for Indian
people, The potential impacts to Tribes who traditionally consume fish as a large part of their diet is alarming, ... And,
the human health impacts of mercury and other contaminants bear hardest on those who cannot speak for themselves,
our children, Mercury is [also] known to seriously impact fish eating wildlife such as loons and mink. These animals
are a value to the écosystem they inhabit and they are clan symbols for Tribal members. If these animals are threat-
ened, Tribal cultyre is threatened.

For our Tribe, the stakes are high in this fight to limit mercury emissions. The science is clear, mercury is toxic and
negaitvely impaciing many facets of the health, well being, and social fabric we all value. With this in mind, it is un-
clear to me why there is a conbroversy surrounding efforts to limit mercury emissions to the best of our technical co-
pacity, and in the most expedient fashion. If it is a cost and benefit question then I must ask what profits are worth the
health of -our children and grandchildren?

Other tribal commenters spoke more directly to this point, stating that “the cost-benefit analy-
sis performed by the Bpa is wholly deficient with respect to tribes” because many impacts to tribes
were “unquantifiable” by the method of ca.®®

Economists have attempted to respond to the unease with efforts to “price the priceless.” They
explain that the concept of economic value refers to a theoretical construct in which analysts infer
monetéry values from choices made by individuals reflecting “how important aspects of the en-
vironment are to them.”® Thus, economists point out, they are not actually putting a price tag
on, say, the Great Lakes, Rather, they are inferring the value—in monetary terms—of the Great
Lakes to some person by looking at what she gives up (or says she would give up) to see the Great
Lakes, such as the cost of travel to get to a viewing point on the shore, or to ensure that the Great
Lakes are not contaminated by mercury, such as the additional cost of electricity supplied by a
source that does not emit mercury. “To economists, the importance of things {tangible or intan-
gible) is revealed by what a person will give up to obtain them. The lower bound on the value of
the item obtained is equated to what is given up. If the thing given up was money, the value can
be expressed in monetary units; otherwise, it is expressed in the natural units of the thing given
up.”#® Economists, therefore, are confident that they can overcome the objections of those like
the Minnesota Chippewa Tribe and render, in dollars, every facet of human understanding and
experience—the importance of everything whether tangible or intangible.
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Although more might be said about economists’ efforts in this regard, two points might use-
fully be considered in view of the current context. First, economists describe a process of trans-
lating values to doliars that may do more than merely translate. As Professor Mark Sagoft has ob-
served, economists take individuals’ preferences to be their primary data, but preferences themselves
are not observable facts about the world.®* Rather, economists must infer, discover, and elizit pref-
erences from people’s behavior or statements. ‘To do this in the context of environmenta) regula-
tory policy analysis, they must construct hypothetical projects or questions about which people
are supposed to have a measurable wrp (because the point in policy analysis is to gather infor-
mation on questions for which real markets do not exist). Economists have given considerable at-
tention to the context in which individuals are placed to elicit preferences, seeking to conduct ex-
periments that generate numbers as if there were a real market.#? In fact, they have devoted a fair
amount of research to designing surveys that produce numbers representing what people are ac-
tually willing and able to pay, given the hypothetical role in which they have been put, But notice
that this virtual market, as Professor Louis Wolcher has explained, “becomes the framework that
[economists] impose on the concrete flow of historical time.”s* This imposition may, in fact, be
difficult to square with the actual position that people occupy within the concrete flow of histor-
ical time. Consider, for example, an economist’s question to an Ojibwe parent about his wre for
his child’s mercury chelation therapy, in order to infer the ways in which the existence of fish, un-
contaminated with mercury, are important to him and to his people.®4 How does this question
speak to the real and relevant history in which the fishing tribes already gave up vast tracts of
land—not to mention other sacrifices—to secure their continued right to fish and consume fish
as they had®s '

Second, economists work Lo infer preferences [rom individuals® behavior, but, as Sagoft has
demonstrated, people act, choose, vote, and even buy for reasonsthat are often complex, and not
always self-evident.?¢ In a multicultural society, moreover, these reasons are surely plural and di-
verse. Although there may be some advantages to be gained from the pursuit of a unitary metric
along which comparisons can be made, there are also surely some losses, In fact, as the camr
demonstrates, a need to reduce every relevant consideration to dollars may work as an obstacle
to reasoned analysis, inasmuch as it flattens important qualitative dimensions of the effects of con-
tamination and regulation that, as Sunstein once said, “are important in both life and law.”%7 Thus,
even if one assumes that an economist can assign a dollar value to the irnportal‘ace of fish to the
Minnesota Chippewa Tribe, it seems that vital information has been sacrificed in the process. A
dollar figure simply doesn’t te]l us as much as we might Jearn when we are told that mercury con-
tamination threatens mink and loons, which are clan symbols for tribal members.

Proponents of cna have grappled with some of the issues raised by this discussion, but they
have yet to adequately alilay all of the concerns raised by the requisite of monetization, for the
quite good reason that this is not easy—and perhaps not possible—to do. Some proponents have
usefully begun to explore analytical techniques that abandon a quest to monetze every impact
and look instead to structure deliberation among the options in terms of natural units, concrete
time and place, and real people. The camr ria illustrates the real work that will need to be done

if regulatory analysis is to surmount the limitations of its current dollar metric,
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Justice Denied

'The caMr ria illustrates that questions of justice present terrain that is not adequately compre-
hended by a cBa-dominated analysis. Given the route of exposure involved, those who consume
relatively large quantities of fish will be among those most exposed to mercury in the environ-
ment. Varicus Native peoples, Asian Americans, and low-income subsistence fishers are dispro-
portionately among the most highly exposed; as such, the burdens of mercury contamination are
not equally distributed in the United States. csa, however, is insensitive to questions of distribu-
tive justice—a point proponents concede.®® That is, csa is a tool that is meant to get at the costs
and benefits of a decision in aggregate terms, at the societal level. It is not designed to inquire
into who will bear the costs and who will reap the benefits of any particular decision, nor whether
the decision ameliorates or exacerbates current inequities, Yet various executive orders instruct
EPA to attend to matters of equity and justice. Executive Order 12866 itself directs each agency
to seck the regulatory approaches that “maximize net benefits” and includes among these bene-
fits “distributive impacts” and “equity.”?? Executive Order 12898 requires each agency to “make
achieving environmental_justiée a part of its mission” and directs each agency to identify and ad-
dress the “disproportionately high and adverse human health or environmental effects” of its ac-
tions. Epa did, in the context of the caMr Ria, attempt an analysis of equity and disproportionate
impacts,*o° '

In the preamble to the final camr, era recognized that, in the absence of repulation, certain
groups, including “low-income and minority populations,” will disproportionately suifer adverse
health effects, given their fish consumption practices.*®* gpa further acknowledged that these prac-
tices may have “economic, cultural, and religious” dimensions.’e* sea explained that Executive
Order 12898 requires it to “assess whether minority or low-income populations face risks or a rate
of exposure to hazards that are significant and that "appreciably exceed or is likely to appreciably
exceed the risk or rate to the general population.™ 102 gpa’s environmental justice inquiry consisted
of two parts.

First, Bpa satisfied itsel{ that the relevant groups would be no worse off and, in fact, somewhat
better off with the caMr than with the status quo. On the positive side, Bpa expected the rule “to
lead to beneficial reductions in air pollution and exposures generally.”**4 caMr was also expected
to have “a small negative impact through increased utility bills,” which would be “shared among
all members of society equally.”*°¥ So those highly exposed would be better off with the camn
than in the absence of the camm,

Second, Era considered what it posed as a further question of distributive justice; whether
the camr makes these groups toe much better off. “To further examine whether high fish-con-
suming (subsistence) populations might be disproportionately benefited by the final rule (i.e.,
whether distributional equity is a consideration)... era conducted a sensitivity analysis [using
fish consumption rates for Gjibwe in the Great Lakes region] focusing on the distributional eq-
uity issue.” 1% ppa found the benefits to this group to be modest in absolute terms. Assessing the
question through the lens constructed in its ra, 5ra found that “this group would acerue total
benefits. .. of $6,300 Lo 36,700 in 2020 when using a 3 percent discount rate.”?%7 Thus, Era con-
cluded, “although Native American subsistence populations {and other high fish-consuming pop-

ulations) might experience relatively larger health benefits from the final rule compared with
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general recreational anglers, the absolute degree of health benefits are relatively low (i.e., less
than a 1.0 1Q point change per fisher for any of the locations modeled).”2%®

"The first part of gra’s inquiry is Jaudable, so far as it goes. That is, attention to distributive jus-
tice seems at Jeast to require that an agency assess whether a rule actually makes things worse.
BPA was thus correct to ask whether its rule increased or decreased exposure to those whose ex-
posure “appreciably exceeds” thar of the general population.’®® sra was also correct to consider
who would pay for a given regulation, in other words, to ask'whether the costs of its rule would
be shouldered primarily by the poor or whether, as it found here, they would be “shared among
all members of society equally.”

But the agency stopped toe short. gpa declined to ask whether “somewhat better off” meant
“adequately protected.” Bra’s assurance that some degree of beneficial reductions in exposures
would occur did not speak to its own calculation that as many as 45 percent of Native Americans
would be left exposed above era’s RfD for mercury, considering utility-attributable mercury emis-
sions alone’'®—a rate of exposure thatis surely “significant,” and thus ought to have been a mat-
ter of concern under Bpa’s environmental justice analysis. EPA also declined to ask whether more
significant and timely emissions reductions would go further toward ameliorating the fact that
Native people “face risks or a rate of exposure” to methylmercury that “appreciably exceed[s] the
risk or rate to the general population.”

The second part of Bra’s inquiry is troubling. gpa’s take on the environmental justice inquiry,
that is, its concern that high fish-consuming populations not be disproportionately benefited by
the final rule, however, is not out 6f step with that urged by proponents of cpa. Proponents are
tond of the claim that low-income communities and communities of color are the “net gainers”
from environmental regulations. T Professor Sunstein, for example, cites a study of the effects of
air pollution regulation in California, which found that the largest emissions reductions occurred
in the poorest neighborhoods, but thar much of the cost of these reductions was borne by those
wealthy enough to purchase new cars, which were required to be outfitted with $1,000 to $2,000
worth of pollution control equipment.'™* These relatively wealthy individuals, according to Sun-
stein, had to pay “emissions penalties that many of the poor are avoiding.” '™ The view that the
poor in this example are “net gainers” and the rich are “net losers” is worth examining.

The poor might be viewed as net gainers if one considered only a snapshot in time, devoid of
historical and social context. Considering only this snapshot, one might find that a quantum of
benefits, for example, an amount of emissions reductions, or a decrease in neurological damage,
or “total benefits of $6,300 to $6,700,” would accrue to those who are poor, whereas only a lesser
quantum of benefits would accrue to those who are rich. With no more context than this, a rule
with this result appears*inequitable on its face—a boon to the poor. But as soon as one contextu-
alizes the inquiry, one learns that the poor communities and communities of color in the Cali-
fornia study enjoyed the greatest emissions reductions relative to the “especially high pollution
levels” to which they had previously been subjected—levels that meant 25 percent greater expo-
sure to nitrogen dioxide (NO-} in poor communities compared with wealthy ones for years prior
to the air quality regulations studied.*4 '

Thus, the notion of gain cannot reasonably or ethically be understood apart from an exami-
nation of the status quo. If one is concerned, as environmental justice advocates have suggested
we ought to be, that the benefits and burdens of economic life have been systematically maldis-
tributed, with the poor and peocple of color disproportionately afnong those suffering the harms
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of contamination, then one should question the characterization of regulation that remedies in-
equities in NOz exposure as a “net gain” to the poor. A problem with this view, then, is that, if
pursued seriously, it could always be invoked to disqualify efforts to ameliorate a current maldis-
tribution—or at least to support a claim that Jow-income communities and communities of color
are “disproportionately benefited” by such efforts. More fundamentally, it presumes an allocation
of entitlements, with the right to pollute at current levels comprising the relevant baseline.

To be fair, Bra has had relatively less time to develop its analytical technigues for the relevant
environmental justice questions. The precise contours of an environmental justice.or “equity”
analysis are not completely specified on the face of the relevant executive orders, so Epa has
worked to elaborate the requirements of this inquiry.!*s The understandings suggested by the en-
vironmental justice literature, however, have been countered by proponents of welfare econom-
ics-based approaches.*™¢ Professor W Kip Viscusi, for example, has challenged the concern “that
hypothetical individual risks not be too great” and urged that “a more meaningful and compelling
risk equity concept is to have equity in terms of the cost per life saved rather than equity in terms
of risk outcomes,” 117 ’ '

In its analysis of the camr, EpA embraced such economists” understanding of the equity issues
at play, substituting it for the conception developed in the environmental justice guidance and lit-
erature. This embrace led EpA to worry that the Ojibwe and other fishing peoples might be “dis-
proportionately benefited” by the caMR, a worry that ignores the current maldistribution of the
burdens of mercury contamination; denies a long history of efforts to colonize and assimilate Na-
tive peoples; and displays a callousness to the impacts on real people—impacts on human well-
being with aspects both practical and profound, given the “economic, cultural, and religious” sig-
nificance of fish that gpa acknowledges.’™® In so doing, the agency presumed a contaminated
baseline in which fish consumption advisories and large methylmercury body burdens are the
starting points from which departures must be justified. This presumption, it should be noted, de-
viates considerably from the baselines embedded in the relevant statutory and legal directives, in-
cluding those recognizing tribes’ reservation of their fishing rights, From the tribes’ perspective,

this reassignment of entitlemnents is unsupportable legally or morally.**®

Enhanced Oversight?

There is reason to doubt that the camr ria served as a transparent vehicle to inform agency deci-
sionmaking and permit oversight. Proponents of cea hold out hope that, by increasing trans-
parency, csa will lead ultimately to better regulatory policy. Professors Matthew Adler and Bric
Posner, for example, make this case: “[o]ne overlooked virtue of csa is that it, more than ather
decision procedures, increases the transparency of agency decisions, thus facilitating oversight by
elected officials and the public.”*29 Although those outside Era were perhaps unusually engaged
in the debate surrounding mercury regulation, the caMr ria arguably did little or nothing to in-
form this debate. Part of the problem in this instance surely stems from the fact that the ria came
only late in the day: it was only made available when era published the final rule (with several
rounds of revisions to EpA’s estimates of both the cost and benefit estimates following months
later). In addition, the ¢Ba for the final rule bore almost no resemblance to the cea for the pro-

posed rule, given Bra’s decision te abandon a Section 112 Mact-based approach in favor of its cap-
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and-trade approach in the final rule. But there is reason to question whether even a more timely

'ria would have enhanced the regulatory process by informing debate.

The caMr nia illustrates some of the issues and trade-offs in terms of complexity and accessi-
bility and, with accessibility, meaningful oversight. As a preliminary observation, epa’s imposing
Rla presents ohvious barriets to access in terms of sheer heft. It is 566 pages long and includes a
host of technical charts, graphs, and tables. It draws on (although, maddeningly, is not always con-
sistent with) an additional layer of lengthy technical support documents, which are in turn sup-
ported by elaborate computer models. As Professor Steinzor observes, even if one wanted to un-
derstand only how Epa arrived at its dollar value for 19 points, one would be up against it: “[n]o
one but an experienced team of economists with weeks of free time on their hands could possi-
bly hope to evaluate these or any of the assumptions made in the [ria].”" 121

To be sure, one must try to understand a considerable amount of information when cne con-
templates the problem of mercury contamination, Mercury is a complex pollutant, and its regu-
lation no simple matter. Any reasonable effort to grapple with the issues will necessarily itself be
complex, demanding sustained attention by anyone who hopes to comprehend what s at stake
and for whom, But, although the camr ria is touted as being highly sophisticated and complex,
some of this complexity arguably was manufactured. For example, epa constructed two highly
elaborate scenarios—the “"angler destination” and “population ceniroid” approaches—to deter-
mine how many people in the United States are exposed to methylmercury by consuming fish.

These circuitous approaches had Bpa piecing together data on everything from the nutnber of
fishing licenses issued to the number of miles people are presumed willing to travel from their
homes to go fishing. After pages of analysis, ra derived two alternative estimates of what it
viewed as the relevant exposed population (prenatally exposed infants born in 2001 whose moth-
ers consune recreationally caught fish}: 434,000 and 587,000 individuals {respectively).’*> gpa then
ran these alternative numbers through most (but not all} of its scenarios for its benefits estimate,

But how much have we learned from this sophisticated presentaticn of these two scenarios?
gpa here dazzled with detail, but never addressed the question begged by its approach, namely, is

it appropriate to consider exposures only from the narrowly circumscribed universe of “recre-

.ationally caught freshwater fish” from inland waters when there are clearly other sources of ex-

posure (fish caught in coastal waters, for example) to mercury emitted by U.S. utilities?*s In fact,
if gpa had not needed to shore up its choice to limit its benefits analysis to just this fraction of to-
tal fish consumption, Era could readily have used the National Health and Nutrition Examination
Survey (NHANES) results, >4 which provide empirical data on just how many women in the United
States have elevated blood methylmercury levels associated with intake of contaminated fish, and
[rom which an Bpa scientist had already calculated that some 630,000 children were born each yeat
in the period 1999—2000 with umbilical cord blood mercury levels above npa's rfD."25 The NHANES
results had already been quoted in the media, cited in congressional hearings, and relied on to in-
form public debate; as such, they were probably more familiar and accessible to the public than
either the “angler destination™ or the “population centroid” approach constructed for the nia.
Whatever the gains from such complexity, losses in accessibility and a consequent impairment
of oversight are likely, This may be true even for high-level agency administrators and members.
of Congress. And it is certainly true for many members of the public, some of whom will be the
ones left to bear the burden of methylmercury con tamination left unaddressed. Here, those most

affected by Bra’s decision included, as the agency recognized, Native Americans, Southeast Asian
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Americans, and low-income people who rely on fish for food, Yet, as Eileen Gauna has observed,
members of such groups are generally less likely to have the technical expertise to pore over the
agency’s Ria or the financial means to hire "an experienced team of economists.” 28

The more sophisticated and voluminous the materials supporting regulatory decisions be-
cotrie, the larger these obstacles to public participation wilt loom. How can a low-income woman
whe fishes for foed be expected to have the time to locate, digest, and comment on hundreds of
pages of documents or to have the money to hire someone to do it for her? In view of this real-
ity, proponents’ claim that csa will ensure transparent decisions and facilitate informed public
ovcrsight seerms somewhal fanciful. Yet those affected often possess unique expertise: they may
be the only ones able to alert an agency to relevant exposure data (for example, a survey of Qjibwe
fish consumption practices) or to educate it about pertinent impacts (for example, the interrelated
impacts to human and ecological health, from the perspective of the Minnesota Chippewa Tribe,
when mink and loons, their clan symbols, are harmed by methylmercury contaminaton). With
diminished oversight by elected officials and the public comes a loss in accuracy. Regulatory de-
cisionmaking is not enhanced, but compromised,

In fact, it is not only cBa’s sophistication that may thwart public participation and oversight; a
potentially more problematic hurdle stems from the formal demands of the method. As noted
above, the public was in fact highly engaged in the mercury rulemaking. Bpa received a record
number of public comments on its proposed rule, and additional comments on its subsequent
rulemaking activities. Yet, because many of these points were not lodged in the form of, say, a
quibble with the doilar value that spa placed on an 1Q decrement, they were taken not to speak to
the ¢aa.72? That is, because of the formal demands of the method, many comments appeared ir-
relevant. Erpa made no attempt to translate such comments—for example, the Minnesota
Chippewa Tribe’s concern for methylmercury’s threat to tribal culture—into a form that could be
entered in the cea ledger (if, indeed, translation were possible).

Nor did gpa recognize that such comments were sometimes protests to the use of the cea
method at all. These statements by the public were simply not registered by the cra-centered ria,
Without any real conversation in this regard, itis hard to imagine that the cBa here actually helped
decisionmakers and the public understand why the issues involved in regulating mercury were
“genuinely difficult” and “why, and where, reasonable people might differ,” as Sunstein hopes.’»

Unconnected to Legal and Moral Obligations

The caMr r1a addressed itself to questions unrelated to era’s legal obligations to the tribes and
untethered to its legal mandate under the Clean Air Act. Although proponents may see a role for
cpa even if (or perhaps precisely because) the relevant statutes or other legal directives eschew a
cost-benefit test, a rally of costs and benefits in these instances stands wholly apart from the ap-
propriate bases for an agency’s decision. This point raises questions about the appropriate role of
cB4 in regulatory analysis, '

Consider, for example, the matter of tribal fishing rights, which are secured in many cases by
treaty and protected in all cases as a matter of the federal trast responsibility, BPa recognized early
on, in its preamble to the proposed rule, that “Native Americans . . . may rely on fish as a primary
source of nutrition and/ or for cultural practices.”** gpa should have immediately been aware of

the unique constellation of legal obligaticns and, arguably, normative considerations that gov-
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erned its work, Bpa was also reminded during the public comment period that tribes’ treaty-pro-
tected fishing rights were impacted by the mercury rule and was alerted to the precise ways in
which mercury contamination threatens the tribes” treaty fisherjes *2°

These threats might be thought of in three categories.’* First, methylmercury contaminates
fish tissue, harming directly the health of those tribal members who consume (or whose moth-
ers consume) fish, in the form of neurological and cardiovascular damage. Second, methylmer-
cury contaminates fish tissue and renders it less saleable to others, thereby impairing the tribes’
treaty-protected riglhts to earn “a moderate living” by fishing. Third, methlymercury impairs var-
ious physiological functions in the fish and inhibits their ability to reproduce, ultimately causing
depletion of the fisheries resource on which tribes are entitled to depend.

Although the ria offered estimates of the impact of mercury contamination on tribal mem-

‘bers’ health, it said nothing-—and the final rule said nothing—of the other dimensions of the

treaty-protected rights that are threatened by mercury contamination. Indeed, the word treaty ap-
pears nowhere in the ria.'22 In the end, it is unelear how or even whether Bpa viewed its analysis
as engaging the tribes’ legally protected rights to fish. _

EpA’s inattention to tribal rights in the camr sua may be attributable in part to the Bush ad-
ministration’s steadfast commitment to a predetermined set of objectives for regulating utilities’
mercury emissions. Scholars who followed the rulemaking process have observed that it revealed
an agency intent on providing a reprieve from regulation to coalired utilities; enamored of a cap-
and-trade approach to regulating mercury; and determined to salvage as much as possible of the
president’s Clear Skies Initiative, which had failed repeatedly to persuade Congress.*s? The por-
trait of an agency so wedded to this agenda that it felt itself unfettered by the relevant statutory
directives is arguably supported by the DC Circuit’s stern rebuke to era in New Jersey v» EPA. On
this view, the ria may well have been pressed into service to justify the administration’s prede-
termined ends.?24 That the ria arguably did not serve here to cabin the agency’s discretion is prob-

ably a source of disappointment for those proponents, such as Professor Sunstein, who see this

‘roie for cBa.

As 1suggest in this chapter, however, questions remain as to whether and how csa ought to
figure in agencies’ decisions, particularly those structured by laws that reject an efficiency crite-
rion, That the camr ria did not serve to remind gea of the relevant treaties and other legal direc-
tives is perhaps unsurprising.'As Sid Shapiro and Chris Schroeder have observed, a preoccupation
with cpa “unhinges” regulatery analysis from the legal directives that govern agency decisions. *3=
Environmental statutes, they point out, “almost never” embrace a cost-benefit criterion, ' In-
stead, these statutes direct Bra to set a standard based on the best available technology or to bal-
ance several considerations and values, exclusive of cost. As such, they require mpa to ask ques-
tions that differ from those asked in a cna, for example: What level of emissions control is
"achieved by the best performing 1z percent of existing sourcest”?3” How does gpa’s decision bear
on Ojibwe rights to “make a moderate living. .. from the waters. .. [by] fishing. . .as they had in
the pasf?" Indeed, Shapiro and Schroeder point out, “since cost is not a consideration in setting
the level of regulation in {many] statutes, csa is irrelevant to the outcome.”?® The same, of
course, could be said of the legal mandates that protect tribes’ fishing rights, including the treaties
and the federal trust responsibility.

But, as Douglas Kysar suggests, there may be a deeper problem. cea may work subtly to un-
seat these legal mandates. Although moderate proponents have disavowed any designs on sup-
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planting other decisional criteria with an efficiency-driven “super-procedure,” there may nonethe-
less be reason for concern. €8a’s method upends a host of determinations, including basic alloca-
tions of entitlements and rights, that have been made in democratic fora.*?® csa proceeds as if the
relevant determinations—U.S, recognition in treaty of tribal resources and rights, or the federal
commitment in the Clean Air Act to require the maximum achievable reduction in HaP emis-
sions—were up for grabs, to be (re)negotiated via economists’ disciplinary lens, that is, on the ba-
sis of one’s wrp, '

How can the lessons of this case study assist in shaping regulatory analysis for the future?

Toward Improved Regulatory Analysis

There is surely wide agreement that, in the end, regulatory analysis ought to be designed to im-
prove the quality of regulatory decisions. To improve regulatory decisions, we need to employ
our best analytical tools. These tools ought to assist us, insofar as possible, in making an accurate
and nuanced assessment of the problem at hand and the potential solutions to it.

Proponents seem to worry that, without csa, there are no tools for rigorous regulatory analy-
sis. Sunstein argues that cBa is “indispensable” to regulatory decisionmaking and states that
“Iwlithout some effort to ascertain the effects of regulation, agencies are making a mere stab in
the dark,” intimating that it is ca or nothing."® Richard Revesz and Michael Livermore similarly
portray the options as being “put-level decisionmaking” on the one hand or “economic analysis”
on the other, % '

But we need not “abandon reasoned analysis”14? if we draw on multiple analytical tools from
differing disciplinary perspectives. In fact, we could expect to enhance the quality of our analysis.
Environmental problems are complex, as the case study of Bpa’s mercury regulation shows, and
the expertise of multiple disciplines will need to be brought to bear to begin to solve them, Eco-
nomics is one discipline that can make contributions, but it is not the only one.

Shapiro and Schroeder have recently outlined a pragmatic, problem-oriented approach to reg-
ulatory analysis that embodies this understanding.*4# This approach would be interdisciplinary,
with the analytical tools of each discipline offered as an aid to deliberation, but with no single an-
alytical approach purporting to incorporate every relevant consideration. Decisionmakers and the
public would be expected to defer to each discipline—including economics—on matters within
its sphere of competence, but to look elsewhere when the nature of the question dictated,

This approach would be problem-oriented, in thavit would recognize that the regulatory ques-
tions are, in many instances, structured in advance by the governing statutes and laws. The regu-
latory analysis would, therefore, be framed so as to produce answers that are usable within the

_ relevant legal structure. Finally, this approach would be sensitive to issues of justice, indluding in-
tergenerational justice. These issues would not be defined by the normative commitments of wel-
fare economics, nor would they be considered only as an afterthought to a decision evaluated on
the basis of an efficiency criterion,

And we need not forgo rational analysis if we look to multiple individuals from differing cul-
tural traditions to understand the impacts of contamination, Such an approach to regulatory
analysis would enhance rationality because, as Sagoff urges, it would promote decisions that are
reasoned, intelligent, and the product of open-minded deliberation that, importantly, counte-

nances qualitative evidence, including evidence about purposes, values, and beliefs.™ Instead of
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accepting only those inputs that can be quantified, such an alternative analytical approach would
accept useful information and arguments from various disciplines, traditions, and sources. Instead
of impoverishing the debate by excluding all effects that cannot readily be monetized, it would fa-
cilitate and enrich deliberation. And instead of limiting its knowledge base to the expertise of a
single group or intellectual tradition, it would enhance accuracy by considering the often unique
contributions of those affected.

Many economists, in fact, have propounded a view that is not at odds with this interdiscipli-
nary approach to regulatory analysis. They have evidenced an understanding that their discipli-
nary contributions are important, but not outcome-determinative—"a tool, not a rule” for regu-
latory de.cisionmaking. This understanding, in fact, has supported research into, for example, the
interplay among quantitative and qualitative inputs to decisions; the possibility of assessing im-
pacts in terms of their natural units; and the practice of the art and science of economics. Fur-
ther work in this vein seems useful, so that the tools of economic analysis inform, but do not take
over decisions,

Ultimately, the task for regulatory analysis will be to harness the insights of economics, while
avoiding the losses that attend a strict adherence to cra as currently practiced. This task is neces-
sary, for example, to contemplate the effect of mercury contamination on the generation of girls
in the Leech Lake Chippewa tribe who, in the absence of meaningful regulation, will be advised
to reduce or eliminate fish from their diets for more than half of their lives—throughout their
childhood to age 20 (when they are vulnerable to neurodevelopmental toxins) and then through-
out their childbearing yeats to age 44 (when they might expose a developing fetus to irreversible
neurological damage).

If the losses that this would entail are understood in terms of loss in earnings, decisionmak-
ers learn only that these girls will suffer a setback that is worth s5,372, in 199g dollars. If, on the
other hand, the losses that this would entail are understood in the ordinary, qualitative terms of
public discourse, decisionmakers might come to appreciate the multiple and interrelated dimen-
sions of the harms to these girls and to their people, with all their physiological, social, economic,
cultural, spiritual, and political facets, To ensure that decisionmakers are not deprived of a rich
and nuanced understanding, we ought to arm them with the information that economics can pro-

vide, but also with the information that economics can’t provide.
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11-year delay in regulating occupational exposure to benzene resulted in some 30 Lo 490 excess deaths to those

exposed between 1978 and 1987),

36, Leonardo Trasande et al,, Public Health and Economic Consequences of Methyl Mercury "Toxicity to the De-
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comparison.) Second, these figures compare benefits that would result when significant reductions are assumed
to be achieved, respectively, in 2007 and in 2023, but this simplifying assumption does not account for the more
modest reductions under the camr that are predicted to occur earlier, resulting ttom the operation of the Phase
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mechanism. &pa estimates mercury emissions to be reduced by 21 percent in 2010 {[rom 48 to 38 tons). Epa, CAMR
Effectiveness TSD, supra note 23. The Congressional Research Service puts emissions reductions at 35 percent in
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4o. Trasande et al., Mental Retardation and Prenatal Methylmercury Toxicity, 49 American fournal of Industrial
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156; 'I'tasande et al,, Cost Analyses and Mercury Policy, supra note 36 at 919.

41. Honorable George Goggleye, Jr., Chairman, Leech Lake "Tribal Council, Speech at the International Confer-
ence on Mercury as a Global Pollutant, Madison, W1 {Aug. 6, z006); telephone interview with John Persell, Lecch
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who do not eat fish. Id. at 10-44, As [ have argued elsewhere, this is an unsupportable choice in the context of pub-
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69. EPA, CAMR RI4, SUpPra note 27, at 1o-1 to ro-2, To its credit, pa acknowledged the omission of ecological ben-
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74. Ackerman and Heinzerling, supra note yo, at 39-40; Cass R. Sunstein, lncdmmensurabilily and Valuation in

Law, o2 Michigan Law Review. 779 {1954) [hereinaflter Sunstein, Incommensurability].
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78. Id. at 10-47.
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of day in a policy context, consider that economist W, Kip Viscusi undertook research that concluded thar states,
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to the old ways of tribal ancestors make them a valuable resource for younger people.... [Ylounger people with-

a

out elders may be considered ‘poor™ 1d. at 154, 156.
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8g. Koppet al,, supra note 51 at 12.
9o, Id.

91. Mark Sagofl, Price, Principle, and the Environtent. Cambridge University Press 57—79 (z004) [hereinafter, Sagoff,
Price, Principle].

92. Scott Farrow, Chapter 9 of this report.
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97. Sunstein, Incommensurability, supra note 74, at 797. [n this earlicr article, Sunstein observed that people value
things, goods, relationships, and states of being in qualitatively different ways, and that these values cannot with-
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go. Bxec. Order No. 12,866 § 1(a), 58 Fed. Reg. 51,735 (Sept. 3-0, 1992).

100. S¢e EPA, GAMR RIA, s\pra note 27, at 10-121 (“equity analysis”); upa, Final caMg, sﬁpra note 28, at 28,548.
101, EPA, Final camr, supra note 28 at 28,648,

10z, Id,

103. Id.

104. Id.

1o5. Id.

106. 1d.

107. Id.

108, id,
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112, Cass R. Sunstein, Willingness to Pay versus Welfare. Public Law & Legal Theory Working Paper No. 150 7
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derstanding of the data helps show exactly why the decision about how to regulate [arsenic and similar toxic sub-

stances] is genuinely difficult—and why, and where, reasonable people might differ. This is itself a significant -
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2007},
131. Id. at 2122,

132. In fact, according to the brief [or the tribes, the word treaty appears only once in vpa’s decision documents,

in the Response to Significant Comments. Id. at 28.
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CHAPTER 7

The CAMR: An Economist’s Perspective

ALAN J. KERUPNICK!

he Clean Air Mercury Rule (camr) was issued in March 2005 (Epa 2005a) along
with the supporting regulatory impact analysis (ria; Epa 2005b). The caMr
would have putin place a cap-and-trade system for reducing mercury emissions
from power plants, following up on a cap-and-trade system (mandated by the
Clean Air Interstate Rule, or calr; pa 2005¢) that would have tightened the ex-
isting cap on sulfur dioxide (S02) emissions from utilities. It also would have implemented a new
cap-and-trade system for utility nitrogen oxide (NOx) emissions. The cam would have resulted in
significant ancillary reductions in mercury emissions at these sources. The incremental mercury
reductions from the camg, in contrast, would have been relatively small. Unfortunately, efforts of
the US. Environmental Protection Agency (gpa) resulted in no reductions in any of these types
of emissions because the District of Columbia Circuit Court vacated both the camr (U.S. Circuit
Court of Appeals, 05-1244, St NC v EPA) and the camr (US. Circuit Court of Appeals, 05-1007, St
Nj et al. v. EPA) rules in 2008. As of this writing, regulatory activities to further contro] these emis-
sions are in fimbo.

My goal in this chapter is to critique the ria that was issued along with the camr and used by
the agency to support it. This critique takes the perspective of an economist, focusing primarily
on the methods used to define regulatory options and estimate benefits—primarily those to health,
Because the estimation of benefits (which here means the monetization of physical health and
environmental improvements} depends on the estimation of emissions reductions, concentra-
tions, exposure, and health effects, | devote some attention to these parts of the analyses as well.
In addition, because of the localized nature of some types of mercury emissions and their likely
disproportionate impact on certain vulnerable groups, such as Native Americans that rely heav-
ily on fish in their diets, I also devote some attention to the way in which gpa handled distribu-
tional concerns. ,

An overarching point is that the ria process is meant to inform the agency—as well as the pub-
lic—about the efficiency {and distributional effects) of a range of steps it can take to address the
patticular regulatory problem at hand. That is, it is an aid to and an input into the future course
of action'the agency will take. When an nia is issued contemporaneously with the rule itself, as it

was in the case of the camw, at least on the surface this primary informational function is absent,

~ and the r1a becomes mere justification for the agency’s choices rather than a means of informing

and improving the ultimate choice. Whether preliminary analyses associated with the nia were

used to inform epa’s decisions on the caMr is unclear and beyond the scope of this chapter.



This critique assumes that the reader has at least skimmed Chap'tcr 5 in this report, in which
Evans describes the camr. I examine nine issues that relate to the methodology and write-up of
the analyses used in the rua. These issues relate to (a) shortcomings in upa’s analysis of noneco-

- nomic issues that nonetheless bear on the size and/ or robustness of its estimates of the benefits

and costs of the rule; (b) problems with Bra’s application of cost-benefit analysis (cBa) techniques,

as they relate to what might be thought of as best practices, taking the underlying assumptions -

of cBa as given; and (c) issues that are controversial and contentious between the proponents and
opponents of caa that appear in the caMR Rua, irrespective of whether zpa handled them appro-
‘priately. | present these issues in the order in which they are presented in a standard cra and in-
clude the scope of alternatives considered: exposure estimates; health pathways and studies con-
sidered; the valuation of health effects, including 1q loss and reductions in cardiovascular-related
mortality rates; the use of discounting for benefits and costs; the treatment of uncertainties; and
the treatment of equity issues. .

This review is aided by reference to four alternative studies addressing at least some aspects of
the benefits and costs of reducing mercury emissions. These include (a) Gayer and Hahn (2005)
who, like mpa, examine the costs of mercury reductions and the benefits of reducing 1q loss asso-
ciated with reduced mercury exposure for a caMr scenario with a cair baseline but, unlike epa,
also examine the benefits of a maximum achievable control technology (MacT) scenario applied
to electric utilities; (b) Griffiths et al. (2007), who estimate only the benefits of mercury reductions
for 1q that are associated with the camr on top of a cair baseline; (¢) Rice and Hammitt (2005),
who, in examining the benefits of epa’s failed Clear Skies Initiative, consider cardiovascular mor-
tality reductions associated with mercury reductions along with 1¢ loss reductions; and (d) Palmer
et al. (2007}, who examine the benefirs of 1¢ loss reductions as well as cardiovascular mortality re-

ductions associated with lower mercury exposures under the came.

Scope of Alternatives Considered

Any regulatory cra must begin by decidihg which regulatory scenarios will be considered and the
baseline against which their benefits and costs will be measured. Ideally, according to Office of

Management and Budget (omBs) guidelines, the scenarios will cover a range of stringency and pol-

icy variants to help identify the most appropriate combination of stringency and design elements,
Also ideally, the baseline chosen for the analysis will be one that makes reasonable assumptions
about future population and economic growth and regulations already in place. The latter ele-
ment is most subject to judgment. Some government modeling efforts, such as the National En-
ergy Modeling System, take a very conservative view of the baseline, and only include policies
that are actuaﬂy in place at the time. Other modeling efforts, including those used by vra, may
also include proposed regulations because they are considered likely to be in place by the time the
target regulation becornes finalized and is implemented.

The theoretical goal is to find a policy that is efficient—that is, one that maximizes net bene-
fits to society. In practice, Rias are not sophisticated or comprehensive enough to identify optimal
policies. But among the alternatives considered, which are usually quite limited, the agency fo-
cuses on identifying those with the largest excess of benefits over costs, other things being equal.
Many other factors are typically included in determining the agency’s ultdimate decision, however,

THE CAMR: AN ECONOMIST'S PERSPECTIVE

143



144

which is consistent with best practices of cba—in other words, efficiency is viewed as only one
criterion among many that should underlie regulatory decisions. _

Turning first to scenarios, Bra, under the Clean Air Act, believed that it had two options for
reducing mercury etnissions from power plants. One, under Title V of the act (gra 1990), was to
treat mercury as a toxic pollutant and regulate it using a command and control approach by set-
ting uniform Mact standards. The other was to set a national cap on such emissions and permit
utilities to trade allowances that the agency would distribute to such plants. The agency.decided
to take the latter approach.> |

This choice was quite controversial, with some believing that the Clean Air Act required the
MACT approach and others believing that the best way to obtain the desired emissions reductions
was with a cap-and-trade approach. The reasoning behind era’s choice is beyond the scope of this
chapter because it doesn't directly bear on the conduct of cga.

Yet, legal issues aside, the agency could have conducted an ma that considered both approaches
as options. Indeed, even taking the choice of a cap-and-trade approach as a given, the agency could
have examined the consequences of a cap consistent with the greater mercury reductions that
miight have arisen under a Macr standard, but achieved with trading, Such an analysis would have
permitted an estimate of the cost savings associated with a cap versus Macr, as well as any differ-
ences in benefits associated with levels of emissions reductions and the likely different spatial dis-
tribution of benefits under these two regulatory approaches. Nevertheless, the ria does make a
case for a cap-and-trade approach,? saying that relative to Macr, it is a lower-cost approach (for
equivalent reductions in mercury), provides a greater incentive to the utilities and their control
technology suppliers to innovate (because innovation is rewarded through selling allowances),
and provides for more permanent reductions {under macr, additional plants emit additional mer-

cury, raising aggregate emissions, whereas with a cap, aggregate emissions are constant, but the

* demand for additional allowances from new plants raises the allowance price). An Electric Power

Research Institute (zpr1 2604) cost-effectiveness analysis is relevant to this issue: it compares Mact
and cap-and-irade approaches for the year 2020, when both would be fully implemented. The key
finding is that under a cap, mercury emissions are about 2 percent lower than under a Macrt ap-
proach (7 percent versus 5 percent lower, respectively), particularly in high-mercury regions.

Epa considered three options involving the initial and final size of the cap as well as its time
path (Table 7.1). For all three options, sra chose a start date of 201c with the last adjustment to
the cap in 2018. The 2010 start date is consistent with the pace of regulatory implementation, but
the agency had more leeway in setting the size of the cap and the tdme path for the cap to be re-
duced. The agency could have been more or less aggressive by setting a more rapidly or more
slowly declining cap, ot even by starting with a lower cap4 and ending with a lower or higher cap
than shown in the table.

The agency also could have chosen to examine a different baseline or several baselines.s It
chose the reductions expected to result from the cair as a baseline in part because this regulatory
initiative was ahead of the camr initiative on the agency’s calendar. But this just begs the question
about why the camr was behind the cair on the calendar. The reasons for this choice are beyond
the scope of this chapter and lie outside of the scope of csa, representing more fundamental de-
cisions by agency officials. Had the agency estimated the benefits of the camr without the cair as
the baseline, both the benefits and the costs would have been much larger. On the cost side, the

camk would have reduced mercury emissions “for free” in the process of meeting tighter caps for
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Caps under three time path options Table 7.1

Cap options . ] 2018 CAMR Dptl.Orlfi for

{cap in 2010/cap in 2018) 2010-2014 2015-2017 and beyond Annual Emissions
Caps {Tons of Mercu

Option 1 (38/15} 38 38 15 p ‘_ v
Emissions} and

Option 2 (15/15) 38 15 18 Time Path

Option 3 {24/15) 38 24 15

Neote; For all options, the start date is 2010 and the final adjusiment to the cap occurs in 2018,

Sowrce: EPA 2008, “IPM Analysis for the Clean Air Mercury Rule (Camm), " list wpdated August 25th,
2008 ai www.epa,gov/ ginnarkets/ progsregs/epadpm/camr/ index html Assessed Angnst 5th, 2008.

502 and NOx, Without the cair’s free reductions (from the baseline of 50 tons to 38 tons), these
costs would have been attributed to the camr, and the benefits of these reductions would also have
been attributed to the camr, Overall, adherence to best practices would have involved examining
a baseline with the car and a baseline without the cair becanse the car had not yet been im-
plemented. ‘

Concerning the specifics of Bra’s scenarios in Table 7.1, because the cair brings emissions to
38 tons, the effective start date for the camr is 2015, Thus, the delay is longer than it appears. In-
deed, the only variation among these options is in the size of the cap during the three-year period
from 2015 to zo17. By any standards of best practice, these choices seem particulatly narrow, both
in terms of the size of the caps and the timing,

In summary, Bra’s choice of regulatory approaches (MacT versus cap and trade), baseline (with
versus without the cain), the size of the initial and final caps, and the time path appears very lim-
ited and represents lost opportunities to inform the selection of an efficient regulatory strategy.
This situation was not a fault of csa, however, but rather a consequence of decisions made prior

to the conduct of such an analysis.

EPA’s Exposure Estimates

Era estimates health effects by using a highly sophisticated air quality mode] (the Community
Multiscale Air Quality, or cMaQ, modeling system) for the eastern United States® to distribute re-
ductions in air' emissions from power plants and then estimate how much of the methylmercury
reaches the water and fish. era looked only at freshwater fish because the agency believed that the
literature was too uncertain about the link from emissions to ocean fish, particularly in the time
period between a given emissions increase and an increase in mercury levels in tuna as well as the
share of the observed increase in mercury in tuna from the United States versus other countries.
Nevertheless; epa could have included marine fish in its analysis, as there are acknowledged prob-
lems of contamination in various species of marine fish. In fact, Rice and Hammitt (zoos) did in-
clude estimates of exposure from this category.

Given the focus on freshwater fish, Era uses two approaches (population centroid and angler
destination) to estimate the number of exposed pregnant women and, therefore, prenatally ex-
posed infants. The two approaches produce results that differ by about 25 percent, so the choice
between these two approaches.is not central to the estimatjon of benefits. Then zpa assumes an

amount of fish consumption by these women and assumes that fetal blood mercury equals the

THE CAMI, AN BCONOMIST § PERSPECTIVE

145



146

mercury concentration of the mother. sra also broke out various sensitive population groups in
its analysis, which I pick up later in the chapter in the discussion of equity effects.

Epa could have taken a different tack in estimating changes in mothers’ exposure by starting
with existing estimates of mercury in mothers’ blood and umbilical cords, This approach, although
more direct and including all sources of mercury, would still have required a mapping of pregnaht
women to locations with given mercury levels. pa also could have relied on some estimates sug-
gesting that fetal blood mercury levels exceed that of the mother. zpa’s assumptions about fish
consumption rates could also be challenged. At the same time, some choices, such as the use of
average values for a population rather than an at-risk population, are appropriate for estimating
benefits to the entire population and would have no effect on total benefits,

Overall, much effort in the Ria was expended on developing defensible estimates of exposure.
Indeed, rra’s analysis includes various sensitivity analyses and the use of Monte Carlo techniques
to partially address some of the above issues as well as the natural variability of response in the
at-risk population. Nevertheless, more effort to address parameter uncertainties might have had
ahigher payoff in terms of the robustness and credibility of the conclusions reached.

Exposure-Response Functions

In quantifying benefits, Epa focused entirely on estimating the effects of mercury in blood on in-
telligence, as measured by the 1q score. The functions making this link come from several studies
used in most analyses of such benefits: the Faroe Islands {Grandjean et al. 1997), New Zealand
(Kjellstrom et al. 1989; Crump et al. 1998), and the Seychelles Islands (Davidson et al. 1998; Myers
et al. 2003). In the Faroe Island study, slight nenrological effects in children of mothers who ate
whale meat and blubber (which are high in mercury and selenium) were found. In New Zealand,
children did less well on performance tests when their mothers had higher hair mercury levels dur-
ing pregnancy. In the Seychelles, no adverse effects were found. Because of these diverse results,
gEpa did the first-ever meta-analysis with these key studies, using weights that account for the vari-
ance of the estimates, a standard approach. At least one of the New Zealand studies does not count
highly in the resulting estimate because the variance of its estimate is larger than those of the other
studies. Epa did not assume any threshold below which changes in mercury would have no effect.

In critiquing Bea’s approach, some issues lead vo an underestimate of benefits and some lead
to an overestimate. Considering those causing underestimates first, note that a recent study in the
United Kingdom found a relationship between lower child 1q and presence of attention deficit hy-
peractivity disorder (apHD} on the one hand and mothers cating less than 12 ounces of fish per
week during pregnancy on the other. If gpa had known about and used this study in its meta-analy-
sis, the resulting exposure-response coefficient would have been larger. Second, era did not esti-
mate benefits for reduced myocardial infarction in adults, claiming that the epidemiological evi-
dence is too uncertain. However, other studies of mercury reduction benefits have used the
available literature to estimate such benefits, generally based on Salonen et al. (1995}, who found
that Finnish men with the greatest hair mercury concentrations had a two-fold increased risk of
acute myocardial infarction relative to the other groups studied. A more recent study, Virtanen et
al. (2005}, follows up on Salonen et al.’s sample over a 13-year period, finding that high mercury
content in hair increased the risk of cardiovascular morbidity and mortality and attenuated the
beneficial effects of fish oils on cardiovascular health,
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Indeed, none of the beneéfit studies in the literature noted above addressed all of the health ef-
fects associated with mercury exposure, such as reduced parasthesia (prickling, tlickling, and itch-
ing sensations}, reduced apnp effects, reduced_ coordination problems, and lower hlood pressure
in adults (although this endpoint may be an input to overall cardiovascular health).

Finally, Epa’s analysis notes that the 1Q gains from the camr would be less than a single point
on average. This statement is misleading because some in the population would have a greater
. gain; this is apparent simply by accounting for confidence intervals on the exposure-1q coefficient,
let alone by accounting for population exposure and response heterogencitjz

era may have overestimated benefits, however, by assuming no threshold in its expo-
sure—response functions, Jakus et al. (2002), for instance, found in the literature an 1 effect thresh-
old at 6 mg/kg maternal hair mercury concentration, as well as 3.3 mg/kg child hair mercury, and
a child neuropsychological development threshold at 72 pg mercury/L blood, '

Monetizing Endpoints

gra attached monetary values to two endpoints of interest to this review: mortality risk reduction
(not through mercury reductions, but as an ancillary benefit of fine particulate matter, or rma.s, re-
ductions) and 1q improvements.

Mortality Risk Reduction

EPA uses its standard approach to monetize this health endpoint. The agency uses the results of

a meta-analysis of 26 studies in the literature on the value of a statistical life {(vsL}—which con-

sists of mostly wage-risk studies and a handful of ‘stated preference studies—to multiply by -

thupiie number of deaths delayed. This figure of $5.5 miliion in 199947 is discounted at 3 percent
and 7 percent rates for the time it will take for the mercury reduction to have an effect (called a
cessation lag by epa) and adjusted upward to account for income growth in the population over
the period in which the policy will have effects, assuming an income elasticity of willingness to
pay (wrp} of 1.2, ‘

The standard welfare-theoretic model underlying modern neoclassical economics leads to an
endorsement of BPA’s general approach—in other words, that it is appropriate to capture prefer-
ences for reducing mortality risk in mdnetary terms and that these preferences can be captured
through the use of revealed preference or stated preference techniques.

The specifics of Epa’s approach are controversial. First, there is growing discontent among
economists and other analysts for basing the vsu on wage-risk studies when the vsw is being ap-
plied in a health context. The vsLs from the wage-risk literature are based on avoidance of acci-
dental death risks, not health-based risks, and cover a population subgroup (workers, mostly men)
that may be less risk-averse, younger, and healthier than those in the population at risk from pol-
lution.® The direction of bias from relying on wage-risk studies is unclear, however.

Second, epa’s use of discounting to address the cessation lag is problematic. How people dis-
count clélays in health effects has not been much studied; but the studies that have looked into this
issue—by asking questions about the wre today for a risk reduction beginning today and the wrp
today for a risk reduction that starts some years in the future (see Alberini et al. 2006; Cameron

and DeShazo 2004; and Nrc 1991 as examples)—show rates of discount higher than 3 percent.
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Thus, Bpa is overestimating benefits when it uses a 3 percent rate in this example, although the 7
percent discount rate may be more accurate, .

Third, the use of the income elasticity of wrp of 1.2 does not accord with the analyses in most
of the literature, Consensus for this elasticity, which admittedly comes from examining prefer-
ences across people of different income levels rather than how their preferences change over time
with changes in income (there are no studies in this vein), suggests that it is about o.5 (Robinson
2007). Thus, by using the 1.2 figure, Bpa overestimates this upward adjustment of benefits.

Fourth, economists increasingly believe that the same vst should not apply to all people. One
of the manifestations of this belief is vo apply a different vst to different age groups (called the se-
nior discount in the literature) based on studies showing that the wrp for mortality risk reductions
differs depending on age (see reviews of this literature, such as Krupnick 2007 and Aldy and Vis-
cusi 2007). Applying different vscs to different income groups is currently thought to violate eth-
ical standards, particularly if it means discounting life loss of the poor, and is not practiced within -
developed countries, although it is routinely practiced when transferring vsi estimates to devel-
oping countries {using elasticities ranging from c.4 to 1.0; see, for example, the Mexico Air Qual-
ity Management Team 2002). For the camr, it might have been appropriate to use vsus for the
groups that would be the biggest gainers, such as Native American tribes living near the Great
Lakes, Needless to say, such estimates do not exist, so EPa cannot be faulted for that,

Finally, there is controversy among stakeholders and academics over whethet the reduction in
mortality risk should be expressed in terms of deaths delayed or life years gained. spa’s practice
is to use deaths delayed for its main analysis, although occasionally, life years gained estimates have
appeared in‘supplementary materials. Recently, NRe (2008) concluded that the latter meiric isa
better fit to the epidemiological literature, while acimowledging that the use of a constant value
of a statistical life year, irrespective of the age at which effects are experienced, is implicitly dis-
couniing seniors’ lives and does not accord with the relevant valuation literature. Therefore, the
recommendation by Nre (2008) is to use a value of a statistical life year that varies with the age of

those affected. The literature is currently insufficient for providing such estimates, however.

IQ Points

EPA’s estimate for monetizing a gain in 1¢ is based on a cost-of-illness approach where the esti-
mated relationship between increased earnings for people with higher 10s is used to derive a ben-
efit of $8,807 per point increase {in 19993). Also in this caleulation is an offset to this gain from the
costs of the additional education shown to occur for people with higher 1gs {actually, Bpa’s analy:
sis is ih terms of losses in earnings being partly offset by savings in education costs).

Four studies in the literature provide an estimate to monetize i gain from mercury reduc-
tions. Griffiths et al. (2007) and Rice and Harmmitt (2005) estimate lifetime earnings loss at 7,121
for men and $5,268 for women (in 20008) and $16,500 (20008) without differentiating between men
and wormen, respectively. Thus, Bpa’s estimate splits these two studies. Gayer and Hahn (2005) pro-
vide estimnates of the wrp to avoid chelation therapy ranging from s1,300 to 52,200 (20045). Finally,
Palmer, Burtraw, and Shih (2007} -use a $10,420 per 1Q point. It appears that the Rice and Hammitt
(2005} estimate of lifetime earnings loss is 5o high relative to other estimates because of dis-

counting assumptions and different estienates of baseline lifetime earnings.
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Yet the Bpa estimate would be larger if greater education costs from people with higher 1qs
were not subtracted from lost earnings. s this subtraction appropriate? Common practice with
mortality valuation suggests that it is not. If someocne dies in an auto accident, we do not credit
against the value of avoiding this death the medical cost savings that would have been incurred
had that person lived a longer life. Ethical arguments may caution against this approach as well,
Another benefit {which sra did not add but should have added) to earnings gains is the remedial

education cost savings from higher 1.

Benefits and Costs Compared

Figure 7.1 is a comparison of the benefit (and cost} estimates from the ria with those of the four
studies that purport to measure benefits and costs under the camr using the cair as a baseline.
Differences in these studies’ estimates reflect to some degree all of the choices made that are dis-
cussed above.

Epa’s benefit estimate s too small to even show up in the figure. Benefit estimates for the other
studies are small if shown-for 1q only, but are far larger when the ancillary mortality benefits are
included (except for Gayer and Hahn zo05). Although Gayer and Hahn's {zo05) estimates of ben-
efits are quite small, they are interesting on the cost side because they contrast a command and
control approach to mercury emissions reductions (which would apply under Title V’s Macr pro-
visions) with those under the cap-and-trade approach proposed in the camr. Costs under a trad-
ing approach ate only half of those using a macr approach—a directionally expected result be-
cause the trading system encourages the allocation of emissions reductions to the cheapest
sources. Note also how low Bpa’s cost estimates are compared with those of Géyer and Hahn
(2005). Thus, although spa’s benefit estimates are low compared to those of other studies, its costs
are more than proportionally lower, making its benefit-to-cost ratio more favorable than those of
Gayer and Hahn (2o0c5), although still far less than 1.0.
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Figure 7.2
Hot Spots for
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Distributional Analysis: ITot Spots

One of the most contentious issues leading up to the camr was whether a trading program would
afford sufficient protection from mercury hot spots—areas of high mercury concentration. Crit-
ics argued that emissions from utilities that'purchasc mercury allowances under a cap-and-trade
scheme could increase over some baseline and relative to an alternative approach to regulating
mercury, such as technology-based standards set for each plant under the Clean Air Act’s Title V
mact rules {O'Neill 2004). : '

This issue is exceedingly murky because commenters on both sides rarely are transparent
about their baseline or counterfactual states with which they compare the policy option state. The
most direct metric for these states is exposure of people to mercury. If exposure in the baseline
state is less than in the policy state, then it can be said that a hot spot is being created by the pol-
icy, depending on how the baseline state is defined (see below). Concentfations in fish in the vicin-
ity of people who eat them could be a somewhat more indirect metric. And a still more indirect,
but much more easily measured and estimated, metric is the emissions from sources near people
who might be exposed directly or through the fish they eat. Era provides another definition (see
EPa 2005, Figure 4): a place where deposition contributed by a given source is enough to raise
mercury in fish tissue above the safe level for consumption. Note that this definition does not re-
fer o the change in mercury associated with a policy, so is less applicable to an ria than the other
above metrics.

Figure 7.2 provides a diagram of the situation for the emissions metric.

The graph represents a timeline for reductions in emissions at a particular plant. [ assume that,
absent mercury controls, either directly through the camr or indirectly through the camr, mercury
emissions will increase over time with rising power production. This assumption s not critical,

however. The cam leads to immediate reductions in 2010 and significant further reductions by
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2018 through the issuance of a declining number of allowances. The camr’s incremental cap does
not become binding until 2018, at which point additional reductions are required. The graph as-
sutmes, for convenience, that trading will occur at 2020, but this assumption is not in any way crit-
ical. Line segment A represents a plant purchasing a small number of mercury allowances, and
therefore emitting mercury equal to its initial allocation (line segment I} plus the purchased al-
lowances (A}, Similatly, it is possible that the plant purchases more allowances, such as that rep-
resented by line segment B, or even more, as represented by line segment C or D,

Which, if any, of these beliaviors should be defined as a hot spot? Note first that emissions in-
crease over the initial allocation at 2018 (line segment I) in all cases. But using the 2018 allocation
as the baseline (or counterfactual) gives no credit for the reductions in emissions as a result of the
declining caps. Thus, situation A leaves emissions above what they would have been with the camr
and the cair and no trading, but below what they would have been with the cair alone and no
trading. Situation B leaves emissions above what they would have been with the car alone and
no trading; situation C leaves emissions above the camr before 2018 with no trading, but below
the no-control baseline; and situation D results in higher emissions with any of the trading pro-
grams than without any regulation at all.

Purchases of D allowances would likely make those near the plant worse off than without reg-
ulation and would be rightly considered as contributing to a hot spot (short of actually measur-
ing exposures of people to mercury). Purchases of C, B, or A provide progressively less compelling
cases for a hot spot as people are better off relative to no control in these cases.

A fina!l conceptual issue is the consideration of trading versus macr standards. Figure 7.3 de-
picts this case, repeating Figure 7.2 but adding a line for a mact approach. Because mMact standards
are rate based, increases in output can lead to increases in mercury emissions {which does not hap-
pen with trading) while still meeting the standard. Thus, as an example, the Macr line is drawn to

be initially lower than the lowest emissions under the camg, but then rises with cutput to exceed
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emissions under the camr. Which trading situation qualifies as a hot spot in this case? The most
stringent definition of a hot spot would be any emissions exceeding the mact line, but again, this
definition gives no credit to the trading program for reducing emissions. Indeed, one could argue
that a Mact approach creates a hot spot (equal to the length of line segment E above the camr
baseline) if the baseline is defined as the camr with no trading. Even with trading, as drawn, pur-
chase of A allowances under trading would still be preferable to a mact approach, .

The issue pa takes up is whether the cAmr will make any areas (including those not currently
hot spots} worse than they already are without any regulation {corresponding broadly to line D
in Figure 7.2 or 7.3) or in any of the other situations discussed above. Bra addresses this issue by
examining whether fish tissue mercury levels will be boosted above pa’s criterion of 0.3 mg mer-
cury/kg in any fishable water bodies solely by utilities participating in the tréding program. The
agency uses its air quality and utility behavior models and tnany assumptions to make these esti-
mates.

rpa first notes that coal-fired power plants contribute less than 5 percent of the total mercury
deposition in the United States. Butlocally, the impacts of coal-fired power plants vary from as lit-
tle as 0.05 percent to as much as 85.9 percent. Then sra {inds no “utility-attributable” hot spots af-
ter implementation of the camMr’s mercury trading program. The agency also finds that 7 to 45
percent of mercury is deposited within 5o kilometers of an “castern site” and relatively high de-
position of mercury in the Ohijo River Valley; but again, not enough to violate the fish mercury
standard solely from utility emissions under the camm,

Beyond this analysis, Bpa examines aggregate emissions changes for evidence of presumptive
hot spots. The ria provides a graphic (zpa 2005b, 186) of state-by-state emissions showing im-
provements in mercury emissions from the camr relative to the cair. Basically, Wisconsin shows
minor improvements, whereas the other two Great Lakes states examined (Michigan and Min-
nesota) show no improvements, . .

- Defining hot spots in terms of state-level emissions is far too aggregate to address local con-
cerns about hot spots, however. It is more appropriate to consider emissions at the plant level, as
shown conceprually in Figures 7.2 and 7.3. Epa actually did the modeling to address this issue but
did not report the results in the ria. For this information, the reader is only referred to some runs
of the Integrated Planning Model {tpm), a model of the electric utility industry that also forecasts
emissions in response to various policies.

This omission is serious for the ria, I obtained the relevant 1em runs to examine plant-by-plant
data and simulation results for the key Great Lakes states (Wisconsin, Minnesota, and Michigan).
Data generated from Epa’s 1pm were used to compare plant-by-plant® mercury emissions projec-
tions in the year 2020 under three different policy scenarios (Epa 2008). These scenarios are (a) a
base case scenario assuming the absence of any policy, (b) a scenario assuming implementation
of only the cam, and (c) a scenario assuming implementation of both the cair and the camr.

The 1pm files list 277 unique generation stations in the states of Michigan, Wisconsin, and Min-
nesota. Comparisons amohg the three scenarios are summmarized in Tables 7.2 and 7.3, Basically,
projections assuming implementation of the cair alone show that mercury emissions would be
lower at 40 of these generators and higher at 8 in 2020, compared with no policy. In the cair-only
scenario, reductions range from a magimum of 0.01 tons to a minimum of 2.cE— tons of mer-
cury. Projections assuming the implementation of both the carr and the camr show that mercury

emissions would be lower at 52 power stations and higher at 2 in 2020, compared with no policy.
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Table 7.2

. Diffarence from Difference from Differences .m ) )
Aggregate baseline the CAIR Mercury Projections

{by 2020) Under Two

Mercury projections {tons)

Baseline 3.31 — — . )
Policy Scenarios
CAIR alone 3.26 —0.08 -—
CAIR + CAMR 3.10 . -0.21 . -0.15
Number of plants Table 7.3
- Effects on Mercury
Increase in mercury Reduction in Increase in Emissi
emissions from  mercury emissions  mercury emissions missions from 277
Aggregate baseline the CAIR Generating Plants in
CAIR alone 8 40 . Michigan, Minnesota
and Wisconsin {by
_ CAIR + CAMR 2 52 ' 2 2020} Under Two Policy
Scenarios

Source for talbles 1-2: “IPM Analysis for the Clean Atr Mercury Rule (camr), " last npdated August 25th,
2008 at www.epa.gov/ afrmarkets/ progsvegs/cpa-ipm/camy/index. html Assessed August Sth, 2008.

After the camr comes into force, total reductions in mercury emissions in 2020 for the Great Lakes
states are 2.5 times greater than they are with the cair alone.

From this analysis, it appears that only 2 of 277 plants increase emissions over the no-control
level when both the camz and the carr are implemented, using the wm simulation model (case D
in Figure 7.2).

No runs were conducted with a mact approach as the baseline. This is unfortunate. However,
as noted above, Brr1 (2004) has found that a cap-and-trade program actually leads to lower emis-
sions than a Macr approach in the high-mercury regions.

Other Distributional Issues

npa also looked at distributional issues by doing a special analysis of the exposures of high fish-
eating subpopulation groups living around the Great Lakes, speciﬁcally the Hmeong and Chippewa.
However, the agency did not consider a subset of these'groups—spearfishers. In Chapter 6 of this
report, O'Neill charges that, in contrast to indigenous people’s consumption of 20 grams of fish
per day, this subgroup consumes 200 grams of fish per day. However, others (Great Lakes Indian
Fish & Wildlife Commission 2000) note that, in response te learning about high mercury levels in
fish in some areas, these groups have moved their fishing grounds to safer areas. While feeling
compelled to change fishing sites is costly to be sure, health risks to these individuals and others
in their group are being reduced by this behavior. T also note that the ria does not specify relative
mercury levels for African Americans and Mexican Americans whose participation in fishing and
in the consumption of fish may be greater than that of the general population.
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Discounting

Discounting a future stream of tmonelary payments or receipts to the current year—in other
words, calculating the present discount value of such a stream—is the standard approach to ex-
pressing and comparing complex time streams of monetary values using a single number; this
method is used by businesses and governments around the world and is taught in all universities
and even in many high schools. When applied to cnas in an ria, it is necessary to compare a time
stream of benefits of a particular regulatory option to the time stream of its costs. As long as all
options are treated in the same way, the comparison of net present discounted benefits across each
option permits the identification of the most efficient regulatory option analyzed, irrespective of
the timing of its benefits and costs.

Although the concept of discounting benefits and costs is generally uncontroversial, the ap-
propriate discount rate for use in rias has been an object of intense discussion for decades. Acad-
emic treatises on the topic abound, including whether, in violation of standard practice, it is ap-
propriate to discount benefits of regulation at a lower rate than costs, In the absence of consensus,
OMB requires agencies to use two different rates (3 percent and 7 percent), but to apply the same
rates to both benefits and costs. As noted above, oms also permits agencies to account for the de-
lay in the effectiveness of regulations using these rates, In the caMn ria, Bpa discounts over the lag
period (assuming 5-, 10+, 20-, and so-year lags) established for the health-effects (1q loss or the
cobenefit of mortality effects resulting from pMas reduction); for the cost analysis, Era uses the
same rates and assummes a 3o-year life of capital equipment purchased in response to the regula-
tions, This approach is a standard response to oms rules, which are themselves a reasonable re-

sponse to the state of the neoclassical welfare economics literature,

Uncertainty

Analyses as complex as nras will have at least three different types of uncertainties. The firstis sta-
tistical uncertainty. Whenever statistical analysis is used to relate one or more variables to another,
as in regressions, the resulting estimate of that relationship—the exposure-tesponse coefficient is
a good example here—is the best estimate of that felationship, but it is not without some error;
in other words, a distribution, or uncertainty bounds, surrounds that estimate (and this distribu-
tion, or bounds, is called the standard error). Thus,_statistical uncertainty can be reasonably quan-
tified in the sense that one can say, for example, that with a 95 percent probability, the value is at
or above x and with a 95 percent probability that the value is no more than y.

The second type of uncertainty is model uncertainty. This type of uncertainty can arise liter-
ally from the need to choose a given model, such as the cmag model or wu in the mercury mia,
to underpin an analysis. Model uncertainties also arise in the choice of exposure-response or val-
uation functions, where many choices may cover a range of coefficients. Such uncertainties can
be partly quantified through sensitivity analysis, in which one “model” {e.g., exposure-response
cocfficient from one study) is swapped for another, or through meta-analysis, which is a technique
for finding an average coefficient over a variety of studies, as gpa found by considering all of the
mercury—1Q studies. But such analyses have their own problems, and one can never do all of the
uncertainty analyses needed to develop a distribution equivalent to standard errors through the

use of sensitivity analyses with hugely complex models such as cMag and ewm.
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A third type of uncertainty—we might call it unknowns—is ubiquitous in rias and, by defin-
ition, cannot be quantified. An example is when one suspects, say from a conceptual model, that
mercury affects the nervous system, but no studies are available to quantify the effect.

spa’s own nua guidelines and oms’s guideline both address when and how to quantify and qual-
ify these types of uncertainties. In addition, nrc (2002) lays out a variety of protocols to push fed-
eral agencies, such as Bpa, to do a better job in describing uncertainties in their analyses, In the
caME, 5pa identified uncertainties relevant to its benefit and cost analyses. Some of them are quan-
tified and others are not. EPa addressed a few uncertainties using sensitivity analysis and also in-
dicated the impact of several uncertainties on the results. In other cases, Bra provided explana-
tions of how it handled the uncertainties or, if necessary, simply listed the areas of uncertainties.
For costs, Epa assumed some technological developments on control technologies, as incorpo-
rated into the pM electricity model, but still felt that costs were being overestimated. The agency
addressed uncertainties in fuel price and electricity demand using sensitivity analysis. Overall the
agency indicates that it made conservative (high) cost assumptions, On the benefits side, rra ex-
am'ined the effects of a variety of key parameters with sensitivity analyses and provided many dis-
cussions about the uncertainties underlying its estimates.

On the whole, EpA’s treatment of uncertaintles was unsophisticated—particularly wich res pect
to the treatment asked for by NRC (2ov2)—bult typical, conveying a generally qualitative and oc-
casionally quantitative sense of the uncertainties, but not in any organized fashion. Understand-
ably, data limitations were evident at every stage of the analysis and inhibited the agency’s ability
to fully quantify uncertainties,

Conclusion

The caMr ria is not atypical of rias at BPa. Its use of caa methods was reasonable in light of data
limitations as well as budget and time constraints. Its handling of uncertainty, discounting, and
the vsL and other monetization issues is standard, albeit far from the ideal. And it used the agency’s
best models of utility behavior (em) and atmospheric movement of pollution (cMaQ) to estimate
the benefits and costs of the camr. It showed creativity in addressing fetal mercury exposure is-
sues, both in estimating total exposures and in a companion equity analysis, and did a reasonable
job of capturing the epidemiological literature’s information on the 1g-mercury linkage.

However, the mia had some glaring deficiencies. The analysis considered few regulatory op-
tions, even within a trading program. Although the agency may have had administrative reasons
for nat considering the option of a Macr standard, the inclusion of this option would have been
very helpful for decisionmaking and for explaining to readers why such a standard may not per-
form as well as billed by its supporters. The spatial (hot spot} analysis was less helpful than it should
have been. The 1M runs the agency paid for could have been used more effectively, And the omis-
sion of at least the cardiovascular mortality effects is hard to justify because a literatute existed at
the time to support such analyses. A host of smaller deficiencies are detailed above,

Going forward, and based on the caMr ria, the agency’s handling of rias could be improved
in a number of areas. First, more time and resources must be built into the schedule to enable the
agency to collect better studies, rely less on assumptions and more on data, and sun a variety of
scenarios to more fully explore the “policy bption” space. In addition, the agency should adopta

more academic approach to such efforts, incorporating time for peer review and for its own lit-
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erature review of relevant ceas. More time and.resources would also permit the agency to write
clearer, more transparent reports, Backing for these efforts from the political leadership is also es-
sential,

The caMr Ria’s equity analysis, though clever, seemed ad hoc. More attention should be paid
to developing protocols for such analyses so the reader has more confidence in the conclusions.
Indeed, the agency needs to more carefully justify what an equity analysis is and is not and how
it relates to efficiency.

Nevertheless, in my view, rias are primarily about identifying efficient policy options—that is,
those with the largest net benefits to socicty as a whole. The csa’s reliance on a utilitarian phi-
losophy should be a prominent part of cza “boilerplate” attached to all rias, as should its lack of
a connection to moral and ethical considerations; such issues are clearly important, but belong in
an overall analysis that incorporates the ria resulis, not in the ria per se. Secondarily, rias ought
to describe how particularly vulnerable or favored groups fare. Thus, if poor people are made
worse off and rich people are made better off, or both groups gain, but more gains accrue to the
rich, these outcomes ought to be prominently displayed,

In addition, the entire area of expressing uncertainties in an r1a needs to be more carefully ad-
dressed. ‘The recent Nrc (2002} study on this topic provides many ideas for how to improve the
quality and display of such analyses {e.g., the portrayal of the weight of evidence and low-prob-
ability outcomes}. Also, see Krupnick et al. {2007) for more ideas in this vein. But somie issues re-
lated to uncertainty. are more philosophical. For instance, when, if ever, should a number for which
evidence is particularly weak or suspect be judged to be more useful than a blank? ™ Currently, ac-
cording to ome rules, “gray” literature cannot be used in rias, pOSSibl}; because of a fear that to
do so opens up the analysis to legal challenge. If this hurdle can be jumped, agencies should have
the right to use such literature upon appropriate justification.

Finally, Bpa must make every effort to stay on top of new developments in the treatment of
discounting and the valuation of health endpeints and incorporate them into its analyses, perhaps

as sensitivity analyses, until they attain enough consensus to become the standard approach.

Notes

1, Senjor Fellow and Director of Research, Resources for the Future, The author would like to thank the par-
ticipants in the wnrkshop for their comments on the presentation that underlies this work, as well as the funder,
the Smith Richardson Foundation, and the organizers, Winston Harrington, Lisa Heinzerling, and Richard Mor

genstern.

2. 'The agency could also have considered the benefits and costs of imposing more fishing bans, better enforced
bans, or better information campaigns to reduce the consumption of fish caught from polluted waters. Although
these strategies are clearly not petfect substitutes to reducing mercury emissions, they would have further illu-
minated the options used in this country to address mercury concerns, See Jakus and others (2002) for a ca of a

bass fishing ban in the Chesapeake Bay related to mercury contamination.

3. See www.epa,gov/ camr/basic.htm.
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4. A higher starting cap was ruled out by considering the carr as the baseline because the car would have
brought mercury emissions down to 38 tons annually by 2e10 and then 28 tons annually by 2018, even in the ab-

sence of the camr,

5. A genetic baseline issue with cpas is how to treat technological change in abatement ot production process
technologies, recognizing that a certain degree of improvements in costs or in removal efficiencies may come
about exogenously to the regulatory policy, and that the policy. itself may induce such changes. pra’s typical ap-

proach is to Ignore the latter and consider only on-the-shelf and nearly on-the-shelf technologies for the baseline.

Treating technology change as endogenous is highly challenging in an ria; ignoring this effect tends tolead toan

overestimate of costs.
6. Epa believed that effects in the western United States would be very small.

7. This value is slightly lower than the value used in some previous rias, primarily for technical reasons related

to the interpretation of some of the underlying studies.
8. For a review of this literature and these issues, see the National Research Council (NRc) 2008.
9. Emissions projections were actually on a stack-by-stack basis, which 1 aggregated to the plant level.

10, Zero should never be used as a placeholder for unquantifiable uncertainties.
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CHAPTER 8

The Cooling Water Intake Structures Rule

WINSTON HARRINGTON

egulations to control industrial withdrawal of cooling water from surface waters

are governed by Section 316(b) of the Clean Water Act {cwa),” which states that

Any standard eslablished pursuant to section 301 or section 306 of this Act® and aiap!icable to a

point source shall require that the location, design, construction, and capacity of cooling waier in-

take structures reflect the best technology available for minimizing adverse environmental impact,
Two phrases in this section are so important and so often repeated in regulatory documents that
acronyms are used almost universally: best technology available (rra) and adverse environmental im-
pact (AEI).

'The U.S. Environmental Protection Agency (Epa) began working on regulations for cooling
water intake structures (Cwis) in the late 19905, in response to a 1905 consent decree entered into
with Riverkeeper, an environmental advocacy group. Prior to 1995, local permit writers wrote dis-
charge permits without the effluent guidelines that governed permit writing in almost every other
industrial category. Although in principie the absence of applicable effluent guidelines allowed the
permits to be based on best professional judgment (sp) and tailored to lecal conditions and the
specific configurations of local facilities, in practice it led to extensive wheel reinvention and gave
rise to concerns that local permit writers could be made to respond to pressure from industrial
sources, who were also local employers and taxpayers. _

In accordance with the consent decree, Epa prepared and issued the cooling water intake reg-
ulations in three phases. Issued in 2002, Phase I regulations targeted new facilities. Phase I {issued
in 2004) regulated large, existing steam-electric plants, those that withdraw more than 5o million
gallons per day and use at least 25 percent of the water for cooling purposes. Existing plants were
defined as those for which construction commenced before January 17, 2002, Phase 11 (issued in
2006) regulated certain other cxisting facilities as well as new coastal and offshore oil and gas ex-
traction facilities. In all phases, the rules were very complex, and the discussion here is limited to
the Phase II regulation of existing steam plants.

Almost all sections of the cwa regulate discharges of pollutants into rivers, lakes, and other
receiving waters. Section 316(b) is unusual if not unique in that it regulates not discharges into
protected water bodies, but withdrawals of water from them, Its purpose is to imit the damage
done to marine organisms when strong intake flows pin them against screens (impingement) or
sweep them into the cooling systetn (entrainment} and subject them to physical trauma, fluctuat-
ing temperatures, and toxic chemicals. Not only does impingement and entrainment (1&e) result
in potentially high rates of mortality of directly affected species, it also has indirect effects on the



entire ecosystem, 'I'he species most likely to be drawn into the cooling system are the small or-
ganisms at the bottom of the food chain and the juveniles of all species. These impacts, direct and
indirect, can be substantial, as the cooling system requirements of a large power plant can be a
substantial firaction of the total streamflow or the total volume of water in a reservoir.

In addition to the relevant sections of the cwa, Bra was subject to the requirement, found in
a series of executive ordess (tnost recently Clinton’s Executive Order [Eo] 12866) to prepare a reg-
ulatory impact analysis (ria) and ensure that the benefits of a regulation justify the costs. When
these directives conflict, the statute takes precedence. But as an executive branch agency, spa must
still endeavor to find a way to write regulations that conforms to the requirements of the execu-
tive orders without violating the statute. '

In this case, the main conflict arises because Section 316(b) required technology-based ()
standards, which require a plant to meet a standard of performance achieved by its peers in the
industry. 'r8 standards depend only on the performance (usually, pollutant discharge rate) of the
abatement technology, without specific regard for the environmental consequences that would
attend meeting the performance standards. T8 standards are usually uniform and can lead to very
different environmental outcomes at different locations. In various contexts, a Ts standard could
be defined as the performance of the very best plant, the best plant of its vintage cohort, or the
average of similar plants. Typically, epa identifies an abatement technology capable of achieving
the desired level of performance (usually because it is the technology employed at the exemplary
plants). A plant subject to a 18 standard is not usually required to install a particular technology;
it has to meet a standard of performance. However, adopting the designated technelogy could
ease the path to compliance, '

In an attempt to reconcile the pra standard with the ria requirement in the proposed regula-

. tion, Epa argued that the language of the statute did not bar the agency from considering the re-
lationship between plant performance and environmental impacts in the design of the cooling wa-

ter intake rule. npa clearly stated its intention to depart from the usual approach to T8 standards:

EPA belicves that section 316(b) affords Bpa such discretion because unlike the sections authorizing rechnology-based of
fluent limitations guidelines and new source performance standards for the discharge of pollutants, section 316(b) ex-
pressly states that its objective is to require best technology available for minimizing adverse environmental impact. EpA
belicves this language affords the Agency discretion lo consider the environmental cffects of various technology options
(EPa 20024). ‘

As discussed further below, this was a very unusual, perhaps unprecedented, step to take in the
promulgation of a Te standard. Of course, to consider environmental effects of pollution abate-
ment is much easier to say than to do, and despite gra’s efforts to estimate environmental effects,
questions were raised about its success in doing so.

A larger issue was also lurking in the background: the issue of thermal enrichment. Steam-
electric plants are very large users of water for cooling, so much so that they are nearly always lo-
cated very near oceans, lakes, reservoirs, or major rivers. In most civcumstances, the least costly
cooling technology is ence-threugh cooling, in which water withdrawn from the water body is cir-
culated through the heat exchanger, and the heat extracted from the spent steam {rom the tur-
bines is sent directly back to the water body. Among environmentalists, thermal enrichment is in
bad odor because it can affect aquatic ecology, eliminating species sensitive to heat and perhaps

replacing thetn with more heat-tolerant but exotic species that may not be “natural” in their new
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habitats. There may be some divergence here between the preferences of environmentalists and
recreationists, however, On balance, the species that thrive in a thermally enriched environment
are often desirable game fish, and often the best fishing sites are near the outfalls of electric gen-
erating plants.

Thermal discharges from electric utility plants are governed by Section 316(a) of the cwa.
Again, no effluent guidelines exist for thermal discharges; instead, National Pollutant Discharge
Elitnination System permit writers rely on spy. The preferred technology of environmentalists is
closed-cycle cooling, primarily threugh the use of cooling towers. Closed-cycle cooling minimizes
the effect of thermal releases and of 1&s. (The cycle is not completely closed because evaporated
water must be replaced, but withdrawals are far smaller than with other technologies.) Thus, the
requirement to develop regulations to minimize the itmpact of cwis raised hopes among envi-

ronmentalists for a regulation that minimized the effects of cooling water altogether.

The Phase II1 CWIS Rule

The Phase 11 cwis rule is one of the most complicated and innovative regulations ever proposed
and promulgated for a T8 standard.? It had to be complicated to accommodate the degree of flex-
ibility that Epa was attempting to build into the rule. Among the important flexibility-enhancing
features of the rule were the following:

‘The performance standards were based on ecelogical and environmental considerations, not just
on technology.

One of the compliance options permitted a plant to weigh its specific cosis of compliance against
Epa estimates of the costs or against the benefits of installing and operating the compliance tech-
nology ar the site,

Among the compliance options that a plant could consider was restoration, either at the site or

elsewhere in the reach.

These innovations will be discussed further after a description of the rule.

As required by B0 12866, 5P submitted to the Office of Management and Budget (oM} a draft
of the proposed rule,* which, among other things, identified closed-cycle cooling as the rra for
59 plants, omB recommended that this requirement be lilted and also suggested an additional com-
pliance 6ption that permitted a comparison of benefits and costs on a site-by-site basis.

In addition to the ria requirement, discussed in the preceding section, recent executive orders
also imposed new requirements on rulemaking processes. These processes are most explicitly laid
out in 5o 12866. The basic structure of the rule was already laid out in the proposed rule, a trial
balloon that is the required first public step in this type of rulemaking. In particular, the proposed
rule already contained the provision defining the performance standards based on environmental
impact. In fact, the main difference between the proposed and final rule is that the final rule con-
tained two additional compliance options that were defined in terms of the technology only and
did not rely on environmental impact. These options emerged during the comment period, and
on March 19, 2003, EPa issued a notice of data availability (Nopa) announcing the new options.®

The final rule had five essential components: (a} a calculation baseline, against which perfor-

mance was to be measured; (b) the definition of a performance standard that all plants subject to
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the rule had to meet; (c) the identification of a technology that would meet the performance stan-
dard; (d) a set of compliance alternatives by which the performance standards could be met, in-
cluding the designated technology; and (e) comprehensive demonstration study requirements for
each compliance alternative.

Calculation Baseline

The calculation baseline is the impingement mortality and the entraintment associated with a
shoreline intake facility with once through cooling and no impingement mortality or entrainment
controls. The baseline intake technology uses screens and barriers to prevent the components of

the cooling systemn from being clogged with debris, but not to prevent losses to aquatic biota, The
conventional traveling screen consists of a set of intermittently rotating screens at right angles (o
the flow into the intake. After remaining in position in frent of the intake for a period of time, the
screen moves off and is washed with a high-pressure flow (8o—120 psi) to distodge the accumu-
lated debris while a clean successor screen takes its place. Mortality to organisms results either
from being trapped motjonless on the screen for too long or from exposure to the high-pressure
flow. Although fish and shellfish are most affected by the screens, diving birds are also occasion-
ally killed on the screens. Small organisms, larvae, and eggs are more likely to become entrained
than caught on the screens.

Performance Standard

epa defined two performance standards for the cwis rule, one for impingement mortality and the
other for entrainment. The impingement performance standard requires an Bo to 95 percent re-
duction in impingement mortality compared with the calculation baseline. The entrainment per-
formance standard requires a 60 to 9o percent reduction in entrainment. To take into account the

ecological significance of organisms at difference ages, quantities of fish and shellfish are nor-

Water body type Capacity utilization rate Design intake flowr Performance standard Table 8.1
Final CWIS Rule

Freshwater river or stream < 15% ° NA 12 only - Performance Standard

2 15% £ 5% MAFs I only Requirements

> 5% MAF | & EM

Tidal river, estuary, or ocean < 16% } NA _ | only

215% NA |&E
Great Lakes < 16% NA | only

2 16% NA | &E
L.akes or reservoirs NAY Must not disrupt | enly

thermal stratification

Notes:

a. Impingement mortality performance standaerd (80-95 pereent reduction in mortality from the calculation baseline).
b. Enttrainment performance standard (60-90 percent reduction in entrainment).

e Mean annugl flow.

d, Not applicable.
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malized to age-one equivalence, based on survivorship probabilities. 'T'he application of these per-
formance standards depended further on the type of receiving water body, the plant’s capacity
utilization rate, or the design of the intake flow, as shown in Table 8.1.

Plants with low-capacity utilization factors were exempted from the entrainment standard be-
cause those plants typically operate in the hottest part of summer and the coldest part of winter,
when power demand is highest. Neither is a period when juvenile fish or shellfish are most vul-

nerable to uptake in cooling systems.

Identification of Compliant Technology

Ep4 identified two technical approaches that are effective at reducing aquatic cwis losses from the
calculation baseline, The most effective approach was to use a closed-cycle cooling system. Bven
in the absence of specific controls, these systems can reduce aquatic losses by go percent or more
simply because their water consumption requirements are so much lower than the baseline tech-
nology (spa 2002b, Chapter 3).6 The amount of water consumed by a closed-cycle system is just
the.amount of evaporation plus the blowdown, an amount bled from the system to avoid buildup
of dissolved solids in the cooling water.

In addition, a cylindrical wedgewire screen is mentioned explicitly as an approved technology
for a cwis located on a freshwater stream. This designation was added by the nopa. during the

rulemaking process.

Compliance Alternatives

Recognizing that the costs and biological effectiveness of abatement technologics for cwis are

very site-specific, the rule allows plants several compliance options:

& Demonstrate that the flow inte the intake structure has been reduced either to a flow compara-
ble to closed-cycle cooling or to an intake velocity of no more than o.5 feet per second, Meeting
either of these requirements will be deemed to have achieved the 1xr performance standards. 'This

compliance alternative was one of two options added by the Nopa.

- & Demoenstrate that the plant’s current cwis meets the applicable performance standards shown in

Table 8.1.

m Demonstrate that the plant’s current structure—together with new construction, changes in op-
eration, or restoration measures—will meet the impingement mortality and entrainment perfor-
mance standards.

@ Demonstrate that the plant has installed and is properly operating an approved technology spee-
ified in the rule. Thus, plants with closed-cycle cooling systems, together with plants on freshwa-
ter streams with cylindrical wedgewire screens, were presumeéd to be in compliance with the rule,

This alternative was also added by the nopa.?

2 Demonstrate that the facility is entitled to a site-specific determination of compliance technology
because the cost of adopting the spa-designated technology would be significantly greater than
() the costs estimated in the rule or (b) the expected benefits at the site.
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Comprehensive Demonstration Study Requirements

Because the performance standards are defined by biological metrics, demonstrating that tech-
nology is in compliance can be considerably more complicated than is the case with the more
conventional Te standard. For some compliance options, it is not difficult at all. A plant that meets
the flow or intake velocity values comparable to closed-cycle cooling is deemed in compliance
without further demonstration. Only slightly more difficult is the demonstration for a designated
technology, such as wedgewire screens, in which case a plant has only to develop plahs for in-
stallation and monitoring. For a plant trying to meet the impingetment mortality and entrain-
ment performance standard, however, the required studies included a proposal for information
collection, source water body flow information, an impingement mortality or entrainment char-
acterization study, technology and compliance assessment information, a restoration plan {if ap-
propriate), and a verification monitoring plan. The totality of these studies could be demanding.
In fact, the onerousness of these demonstration requirements was one of the reasons that Bpa
added the additional options whereby compliance could be demonstrated quickly and cheaply
{see EPA 2004b, 41595). Ironicaily enough, era increased the flexibility of the final rule by adding
two purely T8 options. '

Flexibility and Innovation in the Final Rule

As noted above, the desire to bting environmental effects into the rulemaking led epa to a very
unusual definition of performance standards, In almost every other rule, ra defined performance
standards in terms of the performance of the technology itself. For example, pollutant-reduction
technologies for air or water pollutants were defined in terms of the percentage reduction com-
pared to no treatment, or perhaps the discharge of pollutants per unit of inputs used or outputs
produced. For the cooling water rule, the standard was wristen in terms of the effects on natural
organisms and, in particular, the percentage reduction in mortality from impingement and the
percentage reduction in entrainment. These definitions of performance opened the door to pro-
viding considerable flexibility in compliance. '

Such flexibility was desired for several reasons. Perhaps the main reason was that the effec-
tiveness of these technologies is highly variable, depending on local configurations and conditions.
Effectiveness also depends on which species is under consideration, with some species just much
more susceptible to damage than others. With so many species to consider, even defining the per-
centage mortality reduction is subject to interpretation.

The inherent variability in the interaction of the technology and biclogical systems also gave
rise to the expansive range of alternative technologies that could be considered by plants com-
plying with the rule. For the most part, these technologies work by reducing intake velocities (say,
by increasing the cross-sectional area}, by using gentler methods for washing the screens, or by
taking advantage of hydrological principles or fish behavior to discourage organisms from ap-
proaching the screens. What works in one setting may not work in another. This variance is fairly
well docurnented with respect to the effects of the technologies on impingement mortality. Some
technologies approach the performance of closed-cycle cooling, and others provide somewhat
more modest performance or are suitable in some situations but not others, For entrainment, the

number of demonstrations is much smaller, so there isless data on the performance.
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Still another reason epa wished to build flexibility into the rule was the extremely high inher-
ent variability of aquatic environments. The vulnerability of individual species or entire ecosys-
tems to cwis and to the various compliance technologies varies greatly, as do the values that hu-
mans attach to the affected resources.

Explicit incorporation of environmental considerations directly into T rules is probably the
most important innovation in the cwis rule, but two others are equally interesting. First, among
the unusually wide range of alternative paths to compliance, under some circumstances the cwis
rule permitted plants to engage in “restoration” activities in lieu of compliance with the stan-
dard. That is, under some circumstances, the plant could compensate for failing to meet the cwrs
performance standards by investing in activities to improve or restore wildlife habitat elsewhere.
"To show compliance using restoration measures, a plant had to demonstrate that the use of in-

take technologies and operation measures alone is “less feasible, less cost-effective or less envi-

_ ronmentally desirable” than meeting standards partly or wholly through the use of a restoration

plan. In addition, the plant had to demonstrate that the restoration measures would produce eco-
logical benefits that are substantially similar to what would have been achieved through compli-
ance with applicable performance measures. Restoration plans are limited to one permit tern
but may be renewed upon reapplication, ‘The availability of restoration plans as an alternative
for compliance with the rule was highly desired by the electric utility industry, according to
sources at Epa. As they have shown by their reaction to wetlands banking, environmentalists
tended 10 be skeptical. ‘

A second innovation was the expanded scope for cost comparisons and cost--benefit analysis.
Allowing a comparison of actual to estimated costs of compliance is somewhat unusual, but it
gets at a common concern in rulemakings like this, namely whether the rule will impose too
great a burden on individual facilities. The comparison of costs to expected benefits is even more
novel, however, and exceeds even the executive orders that require rias. Eo 12866 asks that the
total benefits of the rule justify the total costs, whereas this rule allows that, in particular in-
stances,  plant may apply for regulatory relief if the costs of compliance are out of all propor-
tion to the benefits. Thus, the rule not only includes a comparison of total benefits and total
costs, but also the potential for marginal benefit-to-cost comparisons. This is mnuch closer to econ-
omists’ conception of how benefit and cost information should be used. The site-specific com-
parison of benefits and costs in this rule bears a resemblance to the vehicle-by-vehicle approach
taken in the corporate average fuel economy standard for light trucks in 2005, but to my knowl-
edge it is its first use by epa.

Costs and Benefits

Estimating the costs and benefits of this rule was complicated by its extreme site-specificity. On
the cost side, it was uncertain at many plants whether the compliance alternative preferred for its
low cost would actually meet the performance standards; thus, a mare robust and costly tech-
nology had to be assumed at a number of plants. The benefits of reducing these sorts of actions
in biological systems are inherently uncertain and not well understood, but the uncertainty is ex-
acerbated by the lack of complete knowledge on which technologies would be installed where
and how well they would work.
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Costs

As part of the background information to'support the rule, era conducted either a short techni-
cal questionnaire or a detailed questionnaire of potential regulated plants, collecting general in-
formation on plant operations as well as specific technical information on each plant’s cwis. Epa
also used data from other sources; for example, satellite photographs of plants were used to de-
termine whether space or flow conditions at any plant’s intake might preclude the adoption of a
particular technology.

Epa’s cost study developed 14 technology modules that can be used to reduce 1«8 losses. At
each plant, epa estimated the cost of applying each technology, based on the information from
the surveys, and chose the technology that appeared to achieve the best performance. Table 3.2
in Chapter 3 of the oD (Bra 2004b) shows the technology that the agency assumed would be
used at each plant, together with an estimate of the costs. (Plants were identified by a code num-
ber assigned in the questionnaire, so that the identity of each plant in the table is known only to
its owner.) These cost estimates had at least two purposes. First, they were to be used to build
the aggregate cost estimate in the ria. Second, the agency cost estimate was to be used by any
plant seeking to employ the fifth compliance alternative above—that is, permission to make a
cost-to-cost comparison to justify seeking to avoid expenditures significantly greater than the sra
estimate.

These aggregate estimated total annualized costs are shown in Table 8.2. Note that the esti-
mated total annualized costs of the cwis rule increased by more than 3o percent between the
proposed and final stages. The change in cost estimate could be for one or more of the follow-

ing reasons:

a change in the number of plants requiring regulation;

a change in the rule’s requirements—in other words, its stringency;

a change in the unit costs of abatement equipment;

a change in the expected effectiveness of the abatement equipment; or,
the addition or removal of particular categories of costs. '

For the cwis Phase I rule, the last two categories above appeared to be responsible for the in-
crease in the cost estimate,

There were two large increases in one time costs: capital costs increased by $41 million and
connection outages increased by $33 million, whereas the cost of the initial permit application fell
by more than half. With respect to the connection outage, it is apparent that those costs were not
even estimated as part of the proposed rule; epa apparently received information on those costs
during the comment period.

The remaining cost changes—to both one-time and recurring costs—are connected to the ex-
pansion of the compliance alternatives available to include those that are purely technology-based.
But there is an apparent paradox: when a plant is provided with more compliance options, the costs
of compliance should not increase, yet in this case they do, in the whale if not in the parts. As shown
in Table 8 2, the annualized capital and operating costs each increased by about 50 percent, whereas
the costs associated with permitting, recordkeeping, and reporting declined slightly. Overall, costs

increased from s182 million to s25¢ million per year, an increase of about 38 percent.
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