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Mr. Chairman and Members of the Committee:

Thank you for your invitation to participate in today’s hearing. I am Anne E.
Smith, a Senior Vice President of NERA Economic Consulting. I am also co-head of
NERA’s global environmental practice with Dr. David Harrison.
I am a specialist in environmental risk assessment and economic impact analyses
to support environmental policy decisions. I have performed air quality cost and benefits
analyses and risk assessments over my entire career, including as an economist in the
Office of Policy, Planning, and Evaluation of the U.S. Environmental Protection Agency
(USEPA), as a consultant to the USEPA, and in many consulting engagements since then
for government and private sector clients globally. I also have served on several
committees of the National Academy of Sciences focusing on risk assessment and riskbased decision making, and on advisory boards of the USEPA.
Specific air quality issues I have analyzed include greenhouse gases, fine
particulate matter (PM2.5), ozone, mercury, regional haze, and others. I have been
involved extensively in assessment of the evidence on risks from ambient PM 2.5 and
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ozone for twenty years, and have performed analyses of the impacts of climate change
and climate policies for even longer.
I hold a Ph.D. in Economics from Stanford University, with a Ph.D. minor in
Stanford’s School of Engineering, a M.A. in Economics from Stanford University and a
B.A. in Economics from Duke University, summa cum laude.
I thank you for the opportunity to share my perspective today on the benefits and
costs of major proposed rulemakings of the USEPA. My written and oral testimonies
reflect my own opinions, and do not represent any position of my company, NERA
Economic Consulting, or of any of its clients.
My colleague, Dr. David Harrison, is also submitting testimony in this hearing
that summarizes analyses on which we have collaborated regarding the costs and
economic impacts of two major regulations that USEPA is presently proposing: the
proposed Clean Power Plan (CPP)1 and the proposed tightening of the national ambient
air quality standard (NAAQS) for ozone.2 USEPA’s own analyses indicate that both of
these rules will have significant costs; we agree but, as Dr. Harrison testifies, we find that
these rules have the potential to be far more costly than USEPA reports. In my
testimony, I turn to the issue of what USEPA has reported as the potential benefits of
these proposed rules, and explain why I conclude that USEPA’s benefit and net benefit
estimates are overstated and misleading.
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79 Fed. Reg. 34830, June 18, 2014.
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79 Fed. Reg. 75233, December 17, 2014.
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Synopsis of Key Points in My Testimony


USEPA’s comparisons of costs and benefits of the proposed CPP are presented in
a very misleading manner, falsely suggesting climate benefits will exceed costs in
the period 2020-2030.



When correctly presented, USEPA’s estimates indicate the present value of CPP
spending through 2030 will exceed $180 billion while climate benefits are not
expected to exceed that cost until about 100 to 125 years after the spending has
been sunk.



The CPP’s estimated benefits to U.S. populations is not expected to exceed the
CPP’s costs under even the most pessimistic projections of climate impacts.



The proposed ozone NAAQS is likely to be much more expensive than the
proposed CPP, yet USEPA does not project that its ozone-related benefits will
ever exceed its costs.



USEPA has claimed that both of these proposed air rules will produce benefits far
in excess of their costs, but in both cases, those statements are based on projected
coincidental changes (so-called “co-benefits”) in a completely different pollutant
that is not the target of these regulations – PM2.5.



To make its estimates of PM2.5 co-benefits, USEPA uses assumptions that are
inconsistent with the Administrator’s own stated conclusions about that
pollutant’s health effects. The Administrator’s conclusions imply that the cobenefits estimates in the RIAs are vastly overstated, and may be nearly zero.



Estimates of co-benefits of an already regulated pollutant such as PM2.5, even if
they were trustworthy, should not provide the justification for regulations of
different pollutants. That is a recipe for creating an unnecessarily complex web of
air regulations that can only lead to economically-inefficient management of the
public health.
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1. Misleading Comparisons of Benefits and Costs in the RIA for the Proposed
Clean Power Plan
The regulatory impact analysis (RIA) of the proposed CPP3 contains estimates of
climate-related benefits from the reduction in CO2 emissions. These estimates are made
by multiplying the number of tons of reduction of CO2 predicted to occur under the CPP
by a “social cost of carbon” (SCC) estimate. The Federal SCC estimates are supposed to
reflect the present value of the monetized global benefits over a 300-year period into the
future due to a reduction of one metric ton of CO2.4 It is stated in dollars per ton ($/ton).
Estimates of the SCC vary enormously with the choice of discount rate that is used when
calculating the SCC. The $/ton SCC estimates that USEPA uses vary by a factor of more
than five when moving from a 2.5% discount rate to a 5% discount rate. The range
would exceed a factor of ten if discount rates recommended in RIA guidance were to be
used.5
This high sensitivity to the choice of discount rate is a strong indicator that a very
large portion of the SCC’s value comes from changes in climate impact that are many
decades in the future. It also highlights a significant conceptual flaw in the way USEPA
is using the SCC in its comparisons to costs of a regulation. That is, the SCC produces a

3

USEPA, Regulatory Impact Analysis for the Proposed Carbon Pollution Guidelines for Existing Power
Plants and Emission Standards for Modified and Reconstructed Power Plants. EPA-542/R-14-002,
June 2014. (Hereafter, the “CPP RIA”.)

4

Interagency Working Group of U.S. Government on Social Cost of Carbon. Technical Support Document:
Social Cost of Carbon for Regulatory Impact Analysis under Executive Order 12866, February, 2010.
(Available: http://www.epa.gov/oms/climate/regulations/scc-tsd.pdf.)
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The Office of Management and Budget’s guidance for preparing RIAs, known as “Circular A-4,” calls for
use of a 3% and 7% discount rate. I have done my own replications of the Federal SCC values and find
that if an SCC value using 7% were to be included, it would be more than a factor of 10 less than the
SCC for the 3% discount rate.
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present value of benefits, while the RIA compares those benefits estimates to costs that
are stated in annualized terms, and makes the comparison for just three individual years.
This creates a significant overstatement of the apparent net benefits of the rule, as I
explain below.6
The RIA provides estimates of net benefits for each of three years during the
rule’s implementation phase (2020, 2025, and 2030), based on a “slice in time” method in
which costs in each of those years are compared to benefits in each of those years. Doing
this, the RIA concludes that the CPP’s net benefits will be large and positive. For
example, for the proposed “Option 1”, and using a 3% discount rate for climate and cobenefits, USEPA suggests that benefits will exceed the regulation’s costs by between $27
billion and $50 billion in 2020, and increase to a range of $48 billion to $84 billion by
2030.7 Approximately half of the benefits in these calculations are from “co-benefits”
from coincidental reductions projected in ambient PM2.5. These are highly problematic
and inappropriate to include in the RIA, as I will explain in Section 3. However, even if
one ignores the co-benefits in these tables (which I will return to in Section 3), and
considers only the climate-related benefits, the net benefits implied by the RIA are about
$11 billion in 2020, and rise to about $22 billion by 2030 (still using the 3% discount
rate). These estimates are misleading as I explain in the rest of this section.

6

A more complete exposition of my points regarding the CPP benefits and benefit-cost comparison in the
RIA is in my technical report prepared on behalf of the Texas Commission on Environmental Quality
(TCEQ), which is available in the CPP docket as Attachment 1 at
http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2013-0602-23305.
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RIA, pp. ES-21 to ES-23.
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1.a. A Corrected Comparison of CPP’s Costs and Climate Benefits
The net climate benefits in the CPP’s RIA summarized above are misleading
because they compare a present value for the climate benefits to a single year’s portion of
the costs of the policy. An appropriate assessment of a major regulation’s net benefits
should compare present values to present values. Also, when the timing of the spending
of an investment is substantially different from the timing of its return (i.e., the benefits)
one should provide an assessment of the payback period. I did such an analysis using
USEPA’s own cost and climate benefits data, and following is the very different story
that emerges:8


EPA’s estimates of the costs of the CPP vastly exceed its estimates of the climate
benefits in the specific years 2020, 2025 and 2030. For example:
o Benefits estimated to occur in 2020 will be less than $0.1 billion globally,
compared to U.S. CPP compliance spending during 2020 of $21 billion.
o Estimated benefits in 2030 will be in the range of $1.0 to 1.4 billion
globally, while U.S. compliance spending in that year is projected to be
$11 billion.
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By 2030, the U.S. will have spent approximately $182 billion to comply with the
CPP, yet the present value of climate benefits that will have accumulated by that
time (globally) are estimated to be only $3.5 to 4.6 billion.



Even by 2050, the estimated global benefits from the spending through 2030 are
projected to be less than $36 billion, at a point when all $182 billion of costs has
been expended.



Because there are such small expected climate benefits until long after the
compliance spending is sunk, the present value of accumulated net benefits does
not become positive until sometime between 2131 and 2155. This implies a

All of the following comparisons use the 3% discount rate for the SCC values. My report for TCEQ (see
footnote 6) provides results for the other Federal SCC values and discount rates.
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payback period of 100 to 125 years on a societal investment about $200 billion
dollars. That is, the global societal return on the CPP investment will still be
negative more than a century after the regulation has been completely
implemented.


The ultimate present value of global benefits eventually accumulates to $214
billion, which is only $32 billion higher than the present value of costs ($182
billion). This implies an internal rate of return of less than one-tenth of one
percent per year even 250 years after the $182 billion investment in the CPP has
been made.

The above calculations make it clear that the RIA’s “slice in time” approach that
indicates net benefits of $11 billion in 2020, and rising to $22 billion by 2030 is a very
misleading way to describe the benefits and costs of a climate policy. USEPA’s
estimates of those climate benefits are actually projected to materialize decades to
centuries in the future, whereas the RIA creates a false impression that those reductions
in climate impacts are imminent and large. In fact, the CPP represents a very significant
near-term spending program that has a highly uncertain long-term pay-off. The one point
on which all the various estimates of SCC agree is that potential benefits from avoided
climate damages will occur many decades after the spending has been sunk.9
Figure 1 presents the estimates of the timing and magnitude of USEPA’s
estimates of spending for the CPP (blue bars) with the timing and magnitude of the
estimates of climate-related benefits (red bars) for the 3% discount rate case summarized
in the bullets above. Again, these estimates are based entirely on USEPA’s own cost and
benefit estimates. The only thing I have done differently from USEPA has been to place
9

For example, even using the 95th percentile pessimistic SCC values, the policy’s benefits would not
exceed the costs until about 40 years after the spending is completed. (See Figure C-5 of my report for
TCEQ cited in footnote 6.)
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both the cost and the benefits estimates in their respective years, and account for the
additional years in the period 2017-2300.
Figure 1. Present Value of Spending (blue) and Climate Benefits (red) by Year
($ billions per year, 2011$, using 3% discount rate)

1.b. U.S. Climate Benefits of CPP Do Not Exceed the CPP’s U.S. Costs
An important limitation of the benefit-cost case above is that the values for the
SCC are for global benefits, even though all of the costs of the regulation will be borne
by the U.S. alone. However, it is standard procedure in benefit-cost analysis of a
domestic program to focus on a comparison of the domestic benefits to that program’s
costs. The Technical Support Document for the derivation of the SCC $/ton estimates
notes if an SCC were to reflect only domestic benefits from reducing U.S. emissions, it
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may be between 7% and 23% of the SCC values that USEPA has used.10 This indicates
that the climate benefits that will be gained by U.S. populations (now and in the future)
are so much smaller that even the highest set of suggested Federal SCC values would not
result in net domestic benefits greater than zero for the U.S., even by the year 2300. That
is, using the worst case (95th percentile) SCC and assuming at the high end that domestic
damages are 23% of those estimated global damages, the net benefits of the CPP will be
negative even through 2300. The RIA should present these facts to its readers but does
not.
1.c. Additional Concerns with USEPA’s Estimates of CPP Costs and Climate
Benefits
Individuals familiar with USEPA’s cost estimates may notice that I stated in the
bullets above that the CPP spending in 2020 will be $21 billion, whereas the RIA states
that spending in 2020 will be $7.5 billion. The $21 billion estimate is in fact USEPA’s
cost estimate for actual spending in that year, which can be found by reviewing the
USEPA’s spreadsheets that it provides as technical support documents to the RIA. The
costs inserted into the RIA’s cost tables for the years 2020, 2025 and 2030 have
inappropriately annualized the spending on energy efficiency programs projected to be
spend in those three years – even though these costs are not annualized by the utility
companies that pay for them.11 By annualizing that large part of the CPP’s costs, they

10

Interagency Working Group of U.S. Government on Social Cost of Carbon. Technical Support
Document: Social Cost of Carbon for Regulatory Impact Analysis under Executive Order 12866,
February, 2010, p. 11. (Available: http://www.epa.gov/oms/climate/regulations/scc-tsd.pdf.)
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Explanation of how this can be found in USEPA technical support documents for its cost estimates is
explained in Appendix A of my report for TCEQ referenced in footnote 6. One can also observe in the
USEPA spreadsheets that USEPA did use the full (not annualized) costs to calculate the electricity rate
impacts also reported the CPP RIA.
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were pushed off into years beyond 2030. This is inappropriate in a societal cost analysis
because it is inconsistent with when society will actually have to incur the capital
spending. It is particularly inappropriate for a benefit-cost analysis when the full present
value of the benefits have been assigned to that year. My analysis summarized above has
made this correction, to provide a proper “apples to apples” comparison of benefits and
costs of the CPP.
As Dr. Harrison explains in his testimony, NERA has made its own estimates of
the costs of the CPP. Our estimates are substantially higher than USEPA’s.12 I have not
used any of NERA’s cost estimates of the CPP in the above benefit-cost comparisons. I
note, however, that the above estimates of present values of net benefits would be lower
and the payback periods longer, if I were to have used NERA’s own estimates.
2. Costs of the Proposed Ozone NAAQS Alternatives Exceed Their Ozone-Related
Benefits
Another major rule currently being proposed by USEPA is to tighten the current
ozone NAAQS of 75 ppb to a level in the range of 65 to 70 ppb. Even by USEPA’s
analysis, this ozone rule could be more costly than the proposed CPP. For example,
USEPA estimates in the current RIA for the proposed ozone NAAQS13 that the 60 ppb
NAAQS alternative could cost about $40 billion per year. The benefit-cost case for this

12

My analysis for TCEQ finds that the present value (through 2030) of EPA’s CPP cost estimate for
Option 1 is $182 billion (see Appendix A, p. 28); NERA’s analysis finds that Option 1 of the CPP will
cost over $350 billion (see Table 5 of testimony of Dr. Harrison, February 26, 2015).

13

USEPA, Regulatory Impact Analysis of the Proposed Revisions to the National Ambient Air Quality
Standards for Ground-Level Ozone, EPA-452/P-14-006, Office of Air and Radiation, Research Triangle
Park, NC, November 2014. Available: http://www.epa.gov/ttnecas1/regdata/RIAs/20141125ria.pdf.
(Hereafter, the “Ozone NAAQS RIA”.)
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rule, however, is even weaker than for the CPP. This is true even using USEPA’s current
RIA data, but the case is even weaker when underestimates that EPA introduced into this
current RIA’s costs estimates are considered.
2.a. How USEPA Has Reduced Its Ozone Cost Estimates since the Last Ozone RIA
This same set of alternative ozone NAAQS levels were evaluated by USEPA in a
rulemaking ending in 2008, and in a reconsideration initiated in 2010. USEPA provided
estimates of the cost of attaining these same alternative NAAQS in RIAs released then. 14
In the earlier RIAs, USEPA estimated that the 60 ppb alternative could cost as much as
$90 billion per year, compared to about $40 billion per year in the current ozone RIA.
The costs for the 65 ppb and 70 ppb standards have similarly declined in the current RIA.
This is illustrated in the sets of two red bars in Figure 2.15 The red bar on the right
for each alternative NAAQS level reflects the costs of that rule estimated in the 2010
RIA. The red bar on the left for each alternative NAAQS shows the costs that USEPA
now estimates for the same standard. Many people have asked what accounts for this
large reduction in the cost estimates. Although many changes in regulations, baselines,
and air quality modeling have occurred between the 2010 RIA and the current RIA,
NERA has found that almost all of the reduction in the costs in the current RIA can be

14

USEPA. Summary of the updated Regulatory Impact Analysis (RIA) for the Reconsideration of the 2008
Ozone National Ambient Air Quality Standard (NAAQS). January 2010. Available at:
http://www.epa.gov/ttnecas1/regdata/RIAs/s1-supplemental_analysis_full.pdf.

15

If viewing these figures in black and white, the red bars are the two rightmost bars in each set of four
bars, and are labeled “cost” beneath the bar, along with an indication of which alternative NAAQS level
and from which ozone NAAQS RIA (i.e., from the current RIA, or from the 2010 RIA).

11

traced to a change in USEPA’s assumption about the cost per ton to reduce the very
large share of emissions that USEPA calls the “unknown” control actions.
Figure 2. Comparison of Estimates of Ozone Benefits and Costs for 3 Alternative
Ozone NAAQS (Source: Ozone NAAQS RIA, Tables ES-6 and 5-1)

What are “unknown controls”? They make up the portion of total reductions in
ozone precursor emissions that USEPA has determined need to be removed for
attainment to occur, but which USEPA has declined to attempt to identify in its RIA.
Obviously, the cost for this set of actions is highly uncertain, but as long as the control
actions are left unidentified, it is very difficult to challenge any estimate that USEPA may
choose to provide for this estimate. However, there is some basic logic that can be
applied to determine whether any given estimate is realistic, and we find that the current
estimates are less realistic than USEPA’s earlier ones.
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For example, the list of controls that EPA has identified is insufficient even to
attain the least stringent alternative of 70 ppb. However, because the number of tons of
reduction needed to achieve each incrementally tighter standard increases, the fraction of
controls that USEPA treats as “unknown” rises with more stringent alternative NAAQS
levels. In the case of the 65 ppb NAAQS, approximately half of the needed reductions in
emissions are left unidentified by USEPA. It is a matter of intuition (and economic
reality) that reductions that cannot be identified in a cost analysis probably become
increasingly more costly than those that can more readily be identified.
In its 2008 and 2010 RIAs, USEPA made efforts to roughly approximate this
increasing cost per ton; in the current RIA, however, USEPA has simply assumed that all
of those unknown control measures will be available at an average of only $15,000 per
ton – no matter how deeply one has to cut back on total baseline emissions. NERA staff
have performed calculation replicating USEPA’s cost estimates and we have found that if
one simply replaces the current RIA’s flat $15,000 per ton for the “unknown” reductions
with the same upward-sloping cost per ton assumption that USEPA used in its two prior
ozone RIAs, the estimated costs for the alternative rules today will be essentially the
same as they were before.
As we find no good reason in USEPA’s RIA to make a more simplistic
assumption than it made in 2008 and in 2010, the higher earlier costs (the red bars on the
right in Figure 2) should not be treated as outdated, and should be viewed as more
realistic.
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As Dr. Harrison explains in his testimony for this hearing, NERA has made a
more evidence-based study to identify what these “unknown” control actions would have
to comprise and to then make estimates of those actions’ costs. That analysis finds that
even the earlier higher USEPA cost estimates shown in Figure 2 are potentially vastly
understated. Where USEPA is suggesting that a tighter ozone standard may cost tens of
billions of dollars per year, NERA’s more evidence-based cost estimates are hundreds of
billions of dollars per year.
2.b. USEPA’s Estimates of Ozone Benefits Are Less than the Ozone NAAQS Costs
Figure 2 also graphs the RIA’s estimated range of ozone-related benefits next to
the RIA’s estimates of the cost, for each alternative standard included in the RIA. It
shows that the USEPA’s estimates of the ozone-related benefits of those alternative
potential NAAQS levels cannot match its estimates of their costs. A range of ozonerelated benefits estimates is provided in the current RIA, with annual values as shown by
the two blue bars shown in Figure 2 for each of the three alternative NAAQS levels
analysed. Only if the highest of the benefit estimates is compared to the current RIA’s
cost estimate does one alternative standard -- the least stringent alternative of a 70 ppb
NAAQS -- potentially have a breakeven level of net benefit. When the more realistic
earlier cost estimates are compared to the RIA’s ozone benefits, even the 70 ppb
alternative NAAQS is found to have ozone-related benefits far less than its costs.
One might then ask, why does the USEPA press release for this proposed rule
claims large net benefits, as quoted below:
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EPA estimates that the benefits of meeting the proposed standards will
significantly outweigh the costs. If the standards are finalized, every dollar
we invest to meet them will return up to three dollars in health benefits.16
The answer is the use of estimates of “co-benefits” from another pollutant
altogether, PM2.5. While the CPP RIA uses co-benefits from criteria pollutants to bolster
its rather weak benefit-cost case from its climate-related benefits, the ozone NAAQS
RIA’s benefit-cost case depends entirely on an appeal to co-benefits. The role of cobenefits in both of these rules is discussed in Section 3, providing reasons to expect that
all such co-benefits are being overstated, and in a manner that is inconsistent with the
judgments of the USEPA Administrator about where to set a NAAQS.
3. Problems with Use of “Co-Benefits” in the RIAs for the Proposed CPP and
Ozone NAAQS
The proposed ozone NAAQS RIA includes large numbers of co-benefits from
coincidental reductions in ambient PM2.5 that it projects will result when reducing NOx
emissions to reduce ozone. As with the proposed CPP RIA, these co-benefits are larger
than the estimates of the ozone NAAQS’s actual own direct (i.e., ozone-related) benefits.
Figure 3 adds the ozone NAAQS RIA’s estimates of co-benefits from PM2.5 to Figure 2
(i.e., co-benefits are shown as the grey portions of the benefits bars, stacked on top of the
blue bars from Figure 2 that show the ozone benefits). As Figure 3 shows, the cobenefits estimates in the ozone NAAQS RIA are much larger than the ozone rule’s
estimated ozone benefits. Only when the co-benefits are included in the analysis do the

16

USEPA, “EPA Proposes Smog Standards to Safeguard Americans from Air Pollution,” press release,
November 26, 2014. Available:
http://yosemite.epa.gov/opa/admpress.nsf/596e17d7cac720848525781f0043629e/6ce92be958c8149285
257d9c0049562e!OpenDocument.
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benefits of the alternative ozone NAAQS levels appear to exceed their costs, even when
accepting the much lower cost estimates in the current ozone NAAQS RIA. 17
Figure 3. Comparison of Benefits and Costs in USEPA’s Ozone NAAQS RIA with
PM2.5 Co-Benefits Included (Source: Ozone NAAQS RIA, Tables ES-6 and 5-1)

As I noted in Section 1, the CPP RIA also makes a case that the rule will have
near-term benefits exceeding its costs due to estimated benefits that have nothing to do
with climate change. These are the co-benefits estimated to be derived from coincidental
reductions in the criteria pollutant levels of PM2.5 and ozone.18 According to the CPP
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As Dr. Harrison explains in his testimony for this same hearing, all of these ozone NAAQS cost
estimates are understated in a very significant degree. If the more evidence-based costs estimates that
NERA has produced were to be used, none of the alternative ozone NAAQS options would have
benefits exceeding their costs, even if the PM2.5 co-benefits are included. (NERA’s more evidencebased cost estimates are discussed in Dr. Harrison’s testimony, and the results for a 60 ppb alternative
NAAQS are found in our July 2014 report at http://www.nera.com/publications/archive/2014/assessingeconomic-impacts-of-a-stricter-national-ambient-air-qu.html.)
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Such coincidental reductions may occur if there is less coal-fired generation as a result of efforts to limit
CO2 under the CPP – the reduced generation is also likely to reduce NOx and SO2 emissions that are
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RIA, co-benefits from Option 1 are estimated to range from $16 billion to $40 billion in
2020 and rise to the range of $25 billion to $62 billion by 2030. 19 These co-benefits
estimates exceed the estimated cost of the CPP, and might tempt some people to argue
that the CPP is justified on the basis of these co-benefits alone. (Doing so might allow
one to thereby sidestep discussions about the weakness that I described in Section 1 of
the benefit-cost case for the CPP based on its climate benefits.) In fact, emphasizing the
co-benefits instead of the climate benefits is pretty much what USEPA is doing when it
claims that the CPP will save hundreds of lives per year and myriad other health benefits.
For example, USEPA’s Fact Sheet for the CPP states:
Americans will see billions of dollars in public health and climate
benefits, now and for future generations.
The Clean Power Plan will lead to climate and health benefits worth an
estimated $55 billion to $93 billion in 2030, including avoiding 2,700 to
6,600 premature deaths and 140,000 to 150,000 asthma attacks in
children.20
The claimed ”climate and health benefits” in the above quote from USEPA have nothing
to do with reduced climate change at all – they are entirely due to estimated co-benefits
from reductions in ambient PM2.5 and ozone that USEPA has estimated will occur as a
result of meeting the CPP’s CO2 targets.

precursors to the formation of ambient PM2.5 and ozone (in the case of NOx). Where exactly these
reductions will occur geographically, and by how much, are more uncertain than whether less coal-fired
generation will result in such reductions. However, sound estimates of potential co-benefits would take
into account where and how much, not just whether.
19

Tables ES-8 to ES-10 in CPP RIA, pp. ES-21 to ES-23.

20

http://www2.epa.gov/carbon-pollution-standards/fact-sheet-clean-power-plan-overview. Emphasis in
original.
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There are good reasons why the estimates of co-benefits in both the proposed CPP
and proposed ozone NAAQS RIAs should be viewed as overstated. There are also
reasons why estimates of co-benefits from already-regulated pollutants such as the
criteria pollutants should not be included in an RIA. I summarize my reasons in the rest
of this section, while a more thorough discussion and analysis is available in papers that I
refer interested readers to also read.21
3.a. The Overstatement in USEPA’s Co-Benefits Estimates.
All of the estimated health co-benefits in these two proposed rule RIAs are
associated with minor reductions in ambient concentrations of criteria pollutants that are
already subject to their own Federal health standards -- i.e., their respective NAAQS.
Each NAAQS must be set at a level that protects the public health from each criteria
pollutant with an adequate margin of safety. Although a health-based NAAQS is not
considered to be free of any remaining health risk, it is considered to be stringent enough
that USEPA lacks confidence that statistical associations between health and pollutant
levels continue to exist at lower levels.
The USEPA Administrator’s articulation of this lack of confidence can be found
in the preambles for both the current PM2.5 and the current ozone NAAQS.22

21

Smith, AE. An Evaluation of the PM2.5 Health Benefits Estimates in Regulatory Impact Analyses for
Recent Air Regulations, prepared for the Utility Air Regulatory Group, December, 2011 (available:
http://www.nera.com/publications/archive/2011/an-evaluation-of-the-pm25-health-benefits-estimatesin-regulato.html); Smith, AE. “Inconsistencies in Risk Analyses for Ambient Air Pollutant
Regulations,” manuscript submitted to Risk Analysis (accepted for publication with revisions), 2014.
Copy of manuscript available from author on request.

22

See 78 Fed. Reg. 3086, January 15, 2013 for the PM2.5 NAAQS rationale, and 76 Fed. Reg. 16436,
March 27, 2008 for the ozone NAAQS rationale. For example, in 78 Fed. Reg. 3086 at 3139: “In
reaching decisions on alternative standard levels to propose, the Administrator judged that it was most
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Essentially all of the co-benefits estimates are due to projected changes in PM2.5
and ozone in areas already attaining their health-based NAAQS. These are the very
conditions under which the Administrator has stated he/she has no confidence that the
health-pollutant relationships continue to exist; however, these co-benefits estimates are
made by assuming 100% certainty in the continued existence of those relationships. This
is outright logical inconsistency; if the Administrator has properly set those NAAQS, all
of these co-benefits estimates are, at best, major overstatements.23
Further, USEPA’s estimates of PM2.5 benefits are predicated on a presumption
that the statistical (“epidemiological”) associations between chronic ambient PM 2.5
concentrations and mortality risk are causal in nature, and that all PM2.5 constituents are
equally potent. Even the presumption of causality is still subject to question, as has been

appropriate to examine where the evidence of associations observed in the epidemiological studies was
strongest and, conversely, where she had appreciably less confidence in the associations observed in the
epidemiological studies;” and at 3161: “The Administrator views this information as helpful in guiding
her determination as to where her confidence in the magnitude and significance of the associations is
reduced to such a degree that a standard set at a lower level would not be warranted to provide requisite
protection that is neither more nor less than needed to provide an adequate margin of safety.” Similarly,
for the current ozone NAAQS, the District Court for District of Columbia recently upheld USEPA’s
rationale for the current ozone NAAQS in 76 Fed. Reg. 16436 that an ozone NAAQS did not need to be
lower than 0.075 ppm despite clinical evidence of some health responses at lower concentrations
“because it ‘would only result in significant further public health protection if, in fact, there is a
continuum of health risks in areas with 8-hour average O3 concentrations that are well below the
concentrations observed in the key controlled human exposure studies and if the reported associations
observed in epidemiological studies are, in fact, causally related to O3 at those lower levels.’ Id [at
16,483]. Based on the uncertainties EPA had identified ‘in interpreting the evidence from available
controlled human exposure and epidemiological studies at very low levels,’ USEPA was ‘not prepared
to make these assumptions.’ Id.” (U.S. Court of Appeals for the District of Columbia Circuit, State of
Mississippi v. Environmental Protection Agency, No. 08-1200, decided July 23, 2013.)
23

To the extent that any of the PM2.5 and ozone co-benefits that might result from exposures to baseline
levels that exceed the NAAQS, these will be eliminated by compliance programs to ensure attainment
with that NAAQS; this tiny portion of the co-benefits (if any at all) should be attributed to the NAAQS
rules, because they will be enforced without the CPP (even if current baseline regulations may not yet
address them).
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demonstrated by a PM2.5 chronic risk study published in 2011.24 Uncertainty about the
causality presumption means there is a reasonable possibility that there will be no
benefits at all from reductions of PM2.5, whether above or below the NAAQS. USEPA’s
science assessment for the PM2.5 NAAQS, which is the source of USEPA’s assertion that
the chronic mortality risk associations are causal, was written before the 2011 paper was
published.
3.b. An Overly Simplistic Calculation Method Further Undercuts the Credibility of
These Co-Benefits Estimates.
Besides the problems of logical inconsistency, implying overstatement, I note that
USEPA has relied on a very simplistic method to make its co-benefits calculations in
these RIAs. That is, USEPA uses rough average $/ton multipliers to approximate the cobenefit from each ton of reduction in a criteria pollutant precursor emission. Such
simplistic $/ton estimates are unable to account for the level of criteria pollutant in the
areas where the tons are reduced.25 Indeed, USEPA does not even develop a baseline
projection of the PM2.5 and ozone levels against which the projected coincidental
precursor emission reductions are assumed to occur. This highly simplistic method
creates large uncertainties in an already dubious and uncertain risk analysis process. 26

24

Sonja G, Dominici F, and Zeger S, “An Approach to the Estimation of Chronic Air Pollution Effects
Using Spatio-Temporal Information,” Journal of the American Statistical Association 106(494): 396406, June 2011.

25

CPP RIA, pp. 4-23 to 4-24.

26

For a detailed exploration of the uncertainties in the PM2.5 risk analyses that are used to generate the $/ton
estimates used to generate the benefits estimates in these RIAs (as well as in EPA’s other, less
simplistic criteria pollutant benefits analyses), see Smith AE and Gans W, “Enhancing the
Characterization of Epistemic Uncertainties in PM2.5 Risk Analyses,” Risk Analysis 35(3) (forthcoming
March 2015; available in early release on-line at DOI: 10.1111/risa.12236).

20

Additionally, it is highly likely that each of the criteria pollutant precursor
emissions will increase in some locations, while decreasing in others. This is the
standard result of policies like the CPP and the ozone NAAQS that affects emissions
from the electricity generating system, which is a network of many geographically
dispersed electricity generating units. As some generating units are shut down to meet an
emissions limit, others that do not shut down may increase their generation to make up
for the lost load. This geographical distribution of emissions changes could greatly alter
the RIA’s total co-benefits estimates – they could potentially be much smaller if the
increases in emissions occur in more populated areas than where the decreases occur.
However, the RIAs do not explore this possibility. Instead, USEPA states that it has no
ability to determine where the air quality changes will occur.27 (Even this statement is not
factually correct. The estimates of precursor tons reduced that are the basis for the cobenefits estimates come from IPM model outputs. The IPM model has unit-specific
detail, which means that locational information on the emissions reductions also could be
obtained from its outputs.28)
3.c. Reasons Why Co-Benefits of Already-Regulated Pollutants Should Not Justify
Regulations of Other Types of Pollutants.
Even if individuals other than the USEPA Administrator were to claim confidence
in the continued existence of the health-pollutant relationships for PM2.5 and ozone far

27

CPP RIA, p. 4-40.

28

Because all of the SO2 emissions changes under the CPP will be from currently existing coal-fired power
plants, the precise location of the SO2 changes can easily be identified from IPM model results,
including where the increases occur and where the decreases occur. The only minor complication for
estimating the location of emissions increases would apply to NOx, a small quantity of which will come
from future new generating capacity as well. The IPM model does not identify the precise location of
new capacity, but only where it would be within one of 64 electricity market regions of the U.S.
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below the “adequate margin of safety” that a NAAQS must provide, to let regulations for
totally different types of pollution issues be justified based on such co-benefits is a recipe
for an unnecessarily complex web of air regulations that can only lead to economicallyinefficient management of the public health.29 For this reason, the co-benefits of alreadyregulated pollutants such as the criteria pollutants should not be included as benefits in
regulations that are intended to manage altogether different risks, such as climate change.
The merits of the proposed CPP should be determined on whether it produces an
acceptable degree of climate change risk management. The merits of the proposed ozone
NAAQS should be evaluated based on its ozone-related benefits.

29

I provide a thorough case for this statement in Smith, AE. An Evaluation of the PM2.5 Health Benefits
Estimates in Regulatory Impact Analyses for Recent Air Regulations, prepared for the Utility Air
Regulatory Group, December, 2011 (available: http://www.nera.com/publications/archive/2011/anevaluation-of-the-pm25-health-benefits-estimates-in-regulato.html).
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