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Executive Summary:

I. Shift from federal to state responsibility for

Air quality regulations are intended to reduce adverse impacts to human health and the
environment. Because efforts to improve air quality are not without cost, the U.S. EPA
conducts cost-benefit analysis to assess the health and economic impacts of air pollution
abatement policies. Under the current EPA administration, it is expected that responsibility
for environmental regulation will increasingly shift to state governments, some of which have
little experience in conducting health and economic assessments as part of the rulemaking
process. Utilizing real-world air pollution data in conjunction with health risk estimates
derived from the epidemiological literature, a scientific survey was created to assess whether
local valuations of improved air quality can be effectively estimated using federal cost-benefit
analysis methods. Results from both high and low pollution cities found that median
valuations for improved air quality from survey responses were of similar magnitude to
valuations used in federal cost-benefit analysis, suggesting federal methods may be suitable
for use at the local level. These methods can be augmented with information regarding local
preferences; for example, a majority of the study population was unwilling to accept reduced
energy bill costs in exchange for higher pollution levels in their communities. In the absence
of state-specific approaches, states are encouraged to adopt existing federal policy
assessment tools and to fully consider the health impacts of air pollution as part of their own
regulatory review processes.

never intended to be our nation’s

foremost

environmental regulation

The U.S. federal government has been the primary
regulator of air pollution emissions and ambient
outdoor air pollution concentrations since the
passage of the Clean Air Act. However, it is the
intention of the current EPA Administrator to shift
the balance of regulatory responsibility from the
federal government to individual states. In May
2016, now-Administrator Scott Pruitt declared
before the House Science Committee that, while
recognizing a role for the EPA in some trans-state
pollution issues, the federal administration “was

environmental regulator. The states were to have
regulatory primacy”.! In his Senate Committee
hearing this year, he reaffirmed this position and
emphasized the need to respect states as the major
environmental regulators.2 Administrator Pruitt has
also defended a proposed 31% cut to EPA funding by

1 House Committee on Science, Space and Technology
Subcommittee on Environment, Testimony before the
House Committee.

2 Committee on Environment and Public Works, EPA
Administrator Confirmation Hearing, Part 1.
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arguing that states have both the capacity and
responsibility to pick up the slack from the federal
government for environmental regulation.3

Consideration of the health impacts of air pollution
is an institutionalized part of federal rulemaking

processes, but not all states have established
procedures for assessing the health impacts and
associated economic benefits of air quality
regulation. Instead, state regulations are often

based primarily on public opinion and lawmaker
intuition rather than concrete analysis. ¢+ A
systematic evaluation of the use of cost-benefit
analysis in the United States found that the majority
of states fail to consistently analyze their
environmental regulations before implementation.5

If states are to take on a greater regulatory role in
managing environmental risks, it is important that
the public health impacts of air pollution are fully
accounted for as part of the regulatory process. The
former head of the Office of Information and
Regulatory Affairs has recommended that state-level
analyses should mimic methods used at the national
level and that state air quality regulators should
adopt the same methods performed by the EPA.6
This would include making quantitative estimates of
the health impacts attributable to changes in air
quality and then estimating the economic values of
these impacts through the use of benefit transfer
methods.” However, one potential drawback of this
recommendation is that critical differences may
exist in air pollution valuation between and within
regions, resulting from demographic and
environmental heterogeneity, and that such
differences may be lost in methods designed to
predict economic valuations on a national scale.8
Here, we present the findings of a scientific survey
designed to assess the suitability of federal
regulatory review methods in representing local
preferences and valuations for changes in outdoor
air pollution concentrations.

3 Lehmann et al., "Trump Budget Cuts Funds."

4 Glaeser and Sunstein, "Moneyball for State Regulators."
5 MacArthur Foundation, State’s use of Cost-Benefit
Analysis.

6 Glaeser and Sunstein, "Moneyball for State Regulators."
7 U.S. Office of Management and Budget, Circular A-4.

8 Tra, "Measuring the General Equilibrium Benefits," 291-
307.

II. Assessing the suitability of federal valuation
methods at the local level

A survey tool consisting of multi-level dichotomous
choice question sets and a dual-response anchored
best-worst scaling model was developed in order to
assess the suitability of adopting methods used for
federal regulatory processes at the state level (see
survey question sets in Appendix A). These
approaches are similar to those used in other public
valuation surveys, which determined willingness to
pay values for use in cost-benefit analysis.9In this
case, however, the purpose was not to calculate
specific valuations, but rather to make a general
comparison of locally reported values to those
predicted by federal methodologies. As such, there
was sufficient power to complete the analysis using
smaller sample sizes compared to previous studies
with more quantitative objectives.10

The survey was administered during the summer of
2016 in Asheville, North Carolina, and Lehi, Utah. A
combination of stratified and cluster sampling by
income status was used to randomly select six
Census Block Groups in each city, where sampling
would take place. A total of 188 households
completed the survey. The primary difference
between these two cities, and the reason for their
inclusion this study, is that outdoor air quality is
substantially worse in Lehi as compared to Asheville.
From 2013-2015 there was an average of 35 days
per year in Lehi with 8-hour maximum ozone (03)
concentrations above 60 ppb (compared to 8 such
days in Asheville), and 21 days per year with 24-
hour fine particulate matter (PM25) concentrations
over 25 pg/m3 (compared to 0 such days in
Asheville). These values place Lehi, Utah as the 6th
most polluted city in the United States for short-
term PM3s concentrations, while Asheville, North
Carolina is one of the cleanest.!1

9 Flynn et al., "Best-worst Scaling," 171-189; Lagerkvist et
al,, "Anchored vs. Relative Best-Worst Scaling”; Langford
et al, "A Multilevel Modelling Approach,” 197-211;
Louviere et al.,, Best-Worst Scaling; Loose and Lockshin,
"Testing the Robustness of Best Worst Scaling.”

10 Rizzi et al., Valuing Air Quality Impacts; Yoo et al., "Using
a Choice Experiment 308-318.

11 American Lung Association, State of the Air 2016.
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Real-world scenarios based on regional pollution
data were created for survey participants. Unlike
previous studies using similar models to assess
regional valuation of air pollution,!2 starting bids in
the present survey were not arbitrary, but based on
values estimated using federal regulatory review
methodologies which price the health impacts of
changes in air pollution. This was done using local
air pollution data, concentration-response functions
from epidemiology studies, and age-specific
mortality baseline health risks.13 Similar methods
have been used in other studies to assess health
impacts associated with changes in air quality.14
Statistical analysis of survey results was completed
using NLOGIT Version 6, a software package built
specifically for handling choice analysis data. 15
Controlling for individual- and community-level
covariates, linear regression models were used for
predicting continuous outcome variables, while
binomial probit models were used to predict binary
response types.

IIL. Preferences and valuations of air pollution in
high and low pollution cities

Locally derived values for improvements in air
quality were  estimated from  multi-level
dichotomous choice questions. Comparing these
values to those estimated using quantitative risk
assessment and benefit transfer approaches used by
the U.S. EPA provides insight into the suitability of
using federal methodologies at the state level. Local
valuations were well represented by federal
methodologies in this two-city sample: the median
reported values respondents were willing to pay in
increased energy costs for improvements in air
quality was $120, while median valuations
estimated using federal methodologies was $114. In
the high pollution city, age and income were both
significantly associated with a likelihood of having
reported valuations for improvements in air quality
be underestimated using federal cost benefit
methods; no such associations were observed for

12 Bosworth et al., "Demand for Environmental Policies,’
293-308; Rizzi et al.,, Valuing Air Quality Impacts; Yoo et
al,, "Using a Choice Experiment," 308-318.

13 Fann et al.,, "Improving the Linkages," 1671-1675.

14 Cromar et al.,, "American Thoracic Society and Marron
Institute Report, 1195; Grabow et al.,, "Air Quality and
Exercise-Related Health Benefits,” 68-76.

15 William H. Greene, NLOGIT Version 6.0.

respondents in the low pollution city. Overall, 58%
of individuals indicated that they were willing to pay
more for pollution abatement than predicted by
federal methodologies, with the remaining 42%
willing to pay less than predicted.

While the vast majority of the economic benefits
estimated for reductions in outdoor air pollution
correspond to changes in personal mortality risk,16
the results of the dual-response anchored best-worst
scaling model indicate that there are other health
and non-health attributes of air pollution that drive
local willingness to pay for improved air quality.1?
The most important attributes of air pollution
abatement among survey respondents were:
personal mortality risk (35% of respondents
indicated this was most important to them);
mortality risk for other people (23%); personal
respiratory risk (18%); damage to crops/vegetation
(12%); respiratory risk for other people (8%); and
reduced air visibility (4%). However, specific
preferences regarding the attributes of air pollution
that are most important to individual respondents
were not significantly associated with differences in
reported willingness to pay values for improvements
in air quality. General survey results are
summarized in Figure 1.

In order to further identify underlying heterogeneity
in local preferences, respondents were qualitatively
grouped by their willingness to pay higher energy
costs for improvements in air quality and their
willingness to accept lower energy costs for worse
air quality. Qualitative categorization of
respondents’ preferences into the four potential
combinations of preferences (i.e., combination of
binary categorization of two independent variables)

16 U.S. EPA, The Benefits and Costs of the Clean Air Act;
Avnery et al., "Global Crop Yield Reductions, 2297-2309;
Brewer and Moore, "Source Contributions to Visibility
Impairment,” 1070-1081; Chang et al., "Particulate
Pollution and the Productivity of Pear Packers," 141-169;
Hyslop, "Impaired Visibility," 182-195; Laumbach,
"Outdoor Air Pollutants and Patient Health," 175;
Laumbach and Kipen, "Respiratory Health Effects of Air
Pollution,” 3-11; Murphy et al.,, "The Cost of Crop Damage,”
273-289; Sajjad et al,, "Climate Change and Air Pollution,"
12403-12418; Swackhamer and King, Review of Valuing
Mortality Risk.

17 Avnery et al., "Global Crop Yield Reductions, 2297-2309.
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are illustrated using indifference curves, which
compare how individuals make trade-offs between
two utilities, 18 as shown in Figure 2. The vast
majority of respondents (77%) were categorized as
being willing to pay for improvements in air quality
but not willing to accept lower energy costs if it
resulted in worse air quality. Combining this with
the 7% of individuals who were unwilling to accept
any changes in energy cost for changes in air quality
(e.g., protest responses and/or respondents that
favor the status quo), a total of 84% of the sample
population was unwilling to accept lower energy
costs in exchange for more days with bad air quality.
These categorizations are not based on the
quantified amount that respondents are willing to
pay for improved air quality, nor is it expected that
these numbers are generalizable for all locations in
the United States, but they do provide an example of
qualitative information regarding local preferences
of air pollution that state agencies may find useful to
consider as part of the policymaking process.

IV. Recommendations for local review of air
quality regulations

With the anticipated shift of environmental
regulatory power from the federal government to
local jurisdictions, the role of regulating air pollution,
as well as other environmental risks, will
increasingly fall on state agencies. With this new
responsibility, many local policymakers will likely
need to increase their capacity for estimating health
and economic benefits of air quality mitigation.
While there is no one best method for quantification
of these impacts, it is important that there be some
concrete analytical approach in place to adequately
inform rulemaking at the state level.

It is essential that public health impacts are fully
considered by states when proposed regulations are
expected to result in changes to air quality. The
established methods used by federal agencies are
well equipped to assess health impacts of changes in
air pollution at the local level for a wide range of
different air pollutants.!® Even if no benefit transfer
is applied in order to monetize the economic value of

18 Srivastava and Ganguly, "Indifference Curves as a Tool,"
513-5109.

19 Cromar et al.,, "American Thoracic Society and Marron
Institute Report,” 1195; Gwinn et al,, "Meeting Report:
Estimating the Benefits,” 125-130.

these impacts, states should include quantification of
the health impacts of air pollution as a standard part
of any rulemaking process.

For states interested in quantifying the economic
benefits of the health impacts attributable to
improvements in air quality as part of a cost-benefit
analysis, it is recommended that they use the same
methods as federal agencies in the absence of other
state-specific approaches. On average, the
willingness to pay for improved air quality, as
derived from local surveys in a high and low
pollution city, was well estimated by the values
calculated using federal cost-benefit analysis tools.
However, the ability to reasonably estimate the
average economic benefits at the population-level
for changes in air pollution does not mean that the
preferences of individuals are perfectly represented.
Federal methods for completing cost-benefit
analysis results in benefits that are driven almost
entirely by changes in mortality risk, which may
explain why younger respondents, with their much
lower mortality rates than older individuals, were
found to be willing to pay more for improved air
quality than estimated using methods derived from
federal agencies. Federal methods also place a
greater emphasis on policies that reduce PM;s and
O3 since these pollutants are most strongly
associated with mortality risk and are currently the
only pollutants that are quantitatively assessed in
federal cost-benefit analysis.20 States may need to
consider alternative approaches in assessing the
economic benefits of reducing other significant air
pollutants.2!

The recommendation for states to use the same cost-
benefit methods as federal agencies does not
preclude the opportunity to also assess and
incorporate local preferences into health and
economic analysis. One potential advantage of
completing cost-benefit analysis at the state level is
the ability to consider the underlying heterogeneity
of preferences regarding air pollution abatement
that is not accounted for in national-level analyses.
For example, EPA Administrator Pruitt cited the

20 Jesse D. Berman et al,, "Health Benefits from Largescale
Ozone Reductions,” 1404-1410; Davidson et al., "Analysis
of PM2.5,” 332-346; U.S. EPA, The Benefits and Costs of
the Clean Air Act.

21 Shen et al., Final Socioeconomic Report.
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desire to lower consumer electricity prices (along
with federal overreach) as justification for repealing
the Clean Power Plan.22 However, analysis of survey
responses in both a high and low pollution city
revealed a strong aversion to lower energy costs in
exchange for worsening of local air quality. For
these and other locations with similar preferences, it
may be advisable to continue with plans to reduce
emission reductions from power plants that would
have been required under the Clean Power Plan,
even if states are no longer required to do so by
federal law.

Finally, while this paper provides recommendations
for how states can best adapt to their likely
increased role in establishing air quality regulations,
it is not an endorsement of the trend away from
federal air quality regulation. Air pollution is a
trans-boundary challenge that is difficult to fully
address at the state level.23 Additionally, while those
in favor of the shift to state regulation argue that
local citizens can respond to unsatisfying conditions
by simply moving away,24 there is actually strong
evidence that individuals’ air pollution preferences
do not consistently match up with local conditions.
This is because primary factors other than air
quality are involved in residential decisions, such as
job utility, home prices, educational opportunities,
and the financial and emotional burdens of
relocation.25 Thus, air quality conditions are not
necessarily a reflection of local pollution preferences,
and state policymakers should not assume that their
constituents are satisfied with existing pollution
levels simply because they choose not to leave.
Inclusion of concrete quantitative analysis will help
state policymakers avoid the pitfalls of false intuition
regarding local preferences for air quality regulation.

22 Date et al., 'This Week’ Transcript 3-26-17.”

23 Hutchinson and Kennedy, "State Enforcement of
Federal Standards,” 316-344.

24 Schoenbrod, Why States, Not EPA, should Set Pollution
Standards.

25 Bayer et al.,, "Migration and Hedonic Valuation.” 1-14.
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North Carolina and Lehi, Utah. The top of this
infographic presents the median values
pay
improvements in air pollution are compared

individuals were willing to for
to federal cost-benefit analysis predictions.
The percentages of individuals over- and
underestimated by the federal method are
also presented. The table presents six
attributes of air pollution and the percentages
most

of respondents selecting each as

important to them.
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Figure 2: Indifference Curves. Figure 2
A depicts a breakdown of willingness to pay
78% and accept patterns among respondents in
the form of indifference curves. The
intersecting circle represents current levels in

improved air quality and unwilling to accept
savings in energy costs for declining air
quality (78% of respondents); b) Status
quo/protest responses, or those unwilling to
accept any change in energy costs despite
changes in air quality (7%); c) Those willing
Energy Costs to accept payment for worsening air quality
and unwilling to pay for improved air quality
(4%); and d) Those with bi-directional
preferences, willing to accept payment or pay
more depending on air quality changes
offered (5%). Another 8% of respondents
provided contradictory answers that could
not be categorized and were not included in
the analysis.

Z the community (or in other words, current air
g quality and energy bill costs). Considering
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