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Dissertation Abstract

The Value of Reducing Power Plant Emissions:

New Evidence from the Clean Air Interstate Rule
(Job Market Paper)

Air pollution is the world’s most serious environmental health risk, responsible for an estimated 3.7
million premature deaths annually. A key issue facing regulators is the precise extent to which air pollution
should be reduced. As pollution-generating activities involve unpriced externalities, we do not have ready
market measures of the relevant costs and benefits. Credible microestimates are thus needed. I provide such
estimates for the release of sulfur dioxide and nitrogen oxides emissions from power plants, an important
source of air pollution in several countries. I do so using the first application of the sufficient statistics
approach in this setting. That is, I specify a general equilibrium model of health, consumption, production,
power generation, and resource extraction, derive a formula for the change in social welfare due to a small
reduction in emissions, and estimate inputs to the formula using quasi-experimental variation. The formula
simplifies to a comparison of marginal benefits (primarily in terms of reduced mortality risk, monetized using
the value of a statistical life) less the marginal cost of abatement. Measurement of the inputs is based on rich,
exogenous variation induced by the Clean Air Interstate Rule, a recent policy that cut power plant emissions of
sulfur dioxide and nitrogen oxides in the United States. To estimate the health effects of a permanent reduction
in emissions, I exploit the substantial cross-county variation in air quality improvements that the rule’s
emission caps induced. Using comprehensive county-level mortality statistics along with this exogenous
variation in air quality, I find that a one unit decline in long-term exposure to air pollution causes a 1-2 percent
reduction in the annual probability of death. Mine represent the first causal estimates of the effects of long-term
exposure to the harmful pollutants that power plants are responsible for (sulfate and nitrate particles). They are
also unique in that they apply to a country where air pollution is low by international standards. To estimate the
second input to the welfare formula — the marginal cost of abatement — I exploit cross-state variation in the
degree to which the rule’s emission caps required states to reduce the emission intensity of their power
generation. Regressing this measure of treatment intensity on the change in a state’s electricity price between
the ‘pre’ and ‘post’ periods provides information that, under the structure of the model, I use to calculate the
costs of removing an additional ton of emissions. Applying the framework I develop, my estimates imply that
further cuts to power plant emissions would be worthwhile: marginal benefits exceed marginal costs by a large
margin. In addition to providing useful information to regulators in the United States, this paper delivers results
that should be of interest to regulators elsewhere. My quasi-experimental estimates indicate that exposure to air
pollution is more lethal than previously thought, and I find no evidence of a threshold concentration below
which the health effects of further improving air quality begin to taper off (i.e., the mortality dose-response
function is linear).

The Benefits of Reducing Particulate Pollution:
Evidence from the U.S. Clean Air Act

This paper re-examines the effect of a county's regulatory status under the U.S. Clean Air Act
Amendments of 1970 on the change in exposure to air pollution within the county, the ‘first-stage’ underlying
causal estimates of the benefits of reducing air pollution in several studies. Relying on data thought no longer
to exist, I find that one of the commonly-used measurement approaches — a regression-discontinuity estimator —
is invalid, as the assumed differences in regulatory status among counties that barely met and barely failed the
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national air quality standards are not present. The other commonly-used measurement approach — a difference-
in-differences estimator — delivers inflated estimates of the effects of regulation on air pollution. In a Two-
Stage Least Squares setup, the consequence of an inflated first stage is an attenuated second stage. The
literature thus significantly understates the benefits of reducing air pollution.

The Air Quality and Health Effects of the U.K. Clean Air Act of 1956
(with Robert McMillan)

We use exogenous variation in air quality improvements caused by the U.K. Clean Air Act of 1956 to
measure the health benefits of reducing air pollution from extremely high levels. The legislation targeted
emissions from open coal fires that were widely used in private dwellings for heat, hot water, and cooking,
granting local authorities power to establish ‘smokeless zones’. Due to the initially limited supply of
alternatives to coal, this power was exercised almost exclusively in so-called ‘black’ identified by the central
government as particularly in need of smoke control. Using concentration readings from the large network of
air pollution monitoring stations distributed throughout the U.K., we find that local authorities in ‘black’ areas
experienced large and persistent reductions in air pollution relative to local authorities outside of those areas.
We are in the process of linking these long-term, regulation-induced reductions in air pollution to improved
health outcomes using data from the ONS Longitudinal Study, which tracks individuals’ economic information
and health status over multiple decades.



