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Is Environmental Quality Worth the Cost?

V. Kerry Smith*

In outlining the principles for project
evaluation over fifty years ago, Otto
Eckstein — one of the fathers of benefit-
cost analysis and a former member of the
NBER Board of Directors — was skepti-
cal about the prospects for reliably mea-
suring the economic tradeoffs that people
would make in order to increase the
amounts of public goods provided to
them through new federal projects.!
Much has changed in the ensuing five
decades: benefit cost analyses are now a
standard part of the information used in
evaluating new major rules, with President
Obama’s revision to Executive Order
12866 continuing the practice started in
1981, and efforts to measure the tradeoffs
that people would make to enjoy increases
in the public goods (or reductions in the
“bads”) that are intended to come from
those rules are more common. The
Environmental Protection Agency (EPA)
has led the way among regulatory agencies
in developing guidelines for how these
analyses  should be conducted.
Nonetheless, these analyses are not with-
out controversy.

Many popular accounts today
describe environmental regulations as
“job-killers” and neglect their potential
benefits. Indeed, the EPA’s release of their
report on the benefits and costs of the
Clean Air Act Amendments in March of
this year barely made the headlines.? This
research summary describes some of the
studies that have tried to document the
benefits from environmental policies, so
that there can be an appropriate weighing
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of benefits and costs. It also outlines the
opportunities for future work.

Research Strategies for
Measuring Valuation

The Hedonic Model

The hedonic property value model
has been a workhorse in demonstrating
that spatially delineated amenities (and
disamenities) influence housing prices.
A decade and a half ago, Ju Chin Huang
and I took stock of the record and found
that consistent and plausible measures of
the tradeoffs for air pollution had been
derived using hedonic property value
studies.> Today we have a more nuanced
view. The ability to estimate the role of
location-specific public goods, such as air
quality, relies on spatial variation. Often
there are unobservable attributes impor-
tant to the price of a house that co-vary
with the local public good of interest.
Equally important, self selection of house-
holds based on preferences is another
potential source of bias in hedonic esti-
mates. In the absence of a careful identifi-
cation strategy with credible instruments,
we now realize that significant bias is
possible.* However, controlled simulation
analyses evaluating strategies using spatial
fixed effects to absorb the confounding
effects of omitted variables, and quasi-
experimental methods to purge time vary-
ing omitted variables, suggest that both
strategies can be effective.’

Of course, there are important cave-
ats. When the nature of the amenity varies
with spatial scale, it is important to recog-
nize the potential for an overlap between
the spatial scale for capitalization of a
local amenity and the scale for the varia-
tion of the omitted variable.® Equally
important, we now have a better under-
standing of how measuring a capitaliza-

tion effect may differ from estimating a
marginal willingness to pay. Adopting
a research design that exploits current
methods to control for omitted variables
and selects a strong instrument does not
assure that the estimated capitalization
effect has a welfare interpretation.”

Travel Cost Methodss

Next year will be the 65t anniver-
sary of Harold Hotelling’s letter to the
National Park Service proposing the
travel cost strategy for estimating rec-
reation demand. Models based on his
insight 8 are used routinely to evaluate the
quality of recreation sites. Even though
prices (travel costs) are given, the most
recent work in this area has recognized
the potential endogeneity of some site
amenities, such as congestion. We have
developed consistent estimates that allow
evaluation of policies to enhance condi-
tions at a site, recognizing their potential
effects in inducing changes in undesirable
attributes.” These non-market general
equilibrium responses parallel advances
in using the conditions for a locational
equilibrium to estimate partial and gen-
eral equilibrium measures of benefits for
changes in spatially delineated amenities.

Models of Sorting

Over a decade ago, Epple and Sieg
developed a vertical sorting model for
estimating houscholds’ preferences for
public goods.!? Since then, environmen-
tal economists have used the model to
estimate partial and multi-market benefits
for improved air quality,!! to evaluate the
distributional effects of these policies,!?
and to incorporate endogenous ameni-
ties into the equilibrium sorting pro-
cess.!? This research is closely related to
structural hedonic models, and to mod-
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els introduced in industrial organization
for evaluations of market structure in a
framework that recognizes product dif-
ferentiation as a means to gain market
power. 14

The most recent work in this area
links housing and employment decisions
and includes housing supply, which makes
it possible to extend the model to con-
sider supply-side policy to affect open
space, habitat protection, and land use
within a consistent general equilibrium
framework.1>

Three important insights emerge
from the research to date: first, the differ-
ences between partial and general equi-
librium measures of the economic ben-
efits from policies can be important, but
judgments about the relative size of the
measures that follow from these two per-
spectives will vary with different spatially
delineated amenities. As a result, we can-
not use the conclusions about the rela-
tive importance of general equilibrium
effects derived from air pollution policies
for other contexts, such as open space,
or outside the environmental domain,
for example in judging local education
quality. Second, the findings from sort-
ing models” assessments of different poli-
cies appear to be reasonably robust across
model specifications — considering ver-
tical versus horizontal preference specifi-
cations — and different specifications for
the extent of the local market.!¢ Finally,
the distributional implications of local
policies can be pronounced, suggesting
that some groups, notably those at the
lower end of the housing market, may well
lose even though air quality uniformly
improves in all communities because the
improvement is not enough to offset the
increase in housing costs.

Research Opportunities

The importance of general equilib-
rium effects is not limited to assessments
in the context of local housing markets.
If we return to EPA’s recent Prospective
Analysis of the net gains estimated for
the 1990 Clean Air Act Amendments
(CAAA), it is casy to find an example.
Comparing the two chapters reporting

EPA’s assessment of the net gains from the
amendments, one finds that a partial equi-
librium assessment would conclude that
for 2010 the annual net benefits are 10
percent of GDP, while the report’s assess-
ment using a computable general equilib-
rium model concludes that they are 0.07
percent of that model’s estimate for GDP.
So the CAAA policies offer enormous
net gains or virtually nothing, depending
on the strategy used for evaluation. In the
end the results are not the product of esti-
mation uncertainty or flaws in non-mar-
ket valuation methods. Instead, the devil
is in the details of how to conduct gen-
eral equilibrium assessments of large-scale
public policies with non-market ameni-
ties, and this is an area that warrants fur-
ther research. Indeed, Jared Carbone and
I assess the effects of the treatment of
amenities in houschold preferences for
measuring the results of imposing a mod-
est energy tax increase, and that helps us
to explain these differences.!” When we
consider the importance of the assumed
size of the substitution-versus-comple-
mentarity association between air qual-
ity and leisure, it is possible to change the
size of the general equilibrum assessment
of the benefits, including the air quality
improvement together with the associ-
ated price changes, by over 90 percent.

The collapse of the housing market
throughout many metropolitan areas in
this country might be thought to cast a
pall over research that relies on market
equilibria. Not so — it is an opportunity
to understand what thin markets and
markets with high transaction costs reveal
about amenities. Preliminary research
suggests a new wave of insights into how
aggregate shocks influence the ways that
hedonic and sorting models evaluate non-
market tradeoffs. This is one important
research byproduct of our current hard
times.
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