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Background

The hedonic approach to evaluation (HPA) aims to estimate the
economic value of a good using implicit price of the product
attributes.

Hedonic model’s appeal has always been the simple relationship
between hedonic prices and consumer demand.
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Ongoing debate

Some economists are now using difference in difference and other
quasi-experimental approach (Chay and Greenstone 2005, Currie et
al. 2013)

Others have questioned the welfare interpretation of the difference in
differences hedonic pointing out it does not identify the MWTP
usually associated with the first stage (Klaiber and Smith 2013;
Kuminoff and Pope 2013)

Estimating the effect of a policy that influences the value of a parcel
on that land’s price may be different from estimating what an
individual would be willing to pay to obtain the policy.
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Task is complicated by the problem of unobserved tastes and other
demand shifters, which are systematically correlated with both level
of public goods and marginal prices.

Hedonic price function adjustment: shocks to the spatial distribution
of public goods and changes in market fundamentals
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Motivation

To what extent HPA captures people’ WTP for perceived differences
in environmental attributes when the hedonic price function may
vary differently across market segments?

Using a quasi experiment approach, with a pollution change, I show
results may be different whether we consider different segments.

Using France as an example, I show in a paper the difficulty to give
welfare measures when hedonic equilibria may not be stable across
segments after a shock.
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Objective of the paper

Looking at the causal relationship between a closure in the refining
activity, local pollution levels for sulfur dioxide (SO2) and the
property prices in the North of France, at a census tract level, for a
panel data from 2008 to 2011.

Potential factors that affect both health outcomes and pollution⇒
We exploit exogenous variation in pollution due to an oil refinery
closure in Dunkirk in France, in 2010.

Emmanuelle Lavaine BCA Workshop 2014



Introduction
Dataset presentation

Empirical methodology
Empirical Results

Conclusion

Objective of the paper

Looking at the causal relationship between a closure in the refining
activity, local pollution levels for sulfur dioxide (SO2) and the
property prices in the North of France, at a census tract level, for a
panel data from 2008 to 2011.

Potential factors that affect both health outcomes and pollution

⇒
We exploit exogenous variation in pollution due to an oil refinery
closure in Dunkirk in France, in 2010.

Emmanuelle Lavaine BCA Workshop 2014



Introduction
Dataset presentation

Empirical methodology
Empirical Results

Conclusion

Objective of the paper

Looking at the causal relationship between a closure in the refining
activity, local pollution levels for sulfur dioxide (SO2) and the
property prices in the North of France, at a census tract level, for a
panel data from 2008 to 2011.

Potential factors that affect both health outcomes and pollution⇒
We exploit exogenous variation in pollution due to an oil refinery
closure in Dunkirk in France, in 2010.

Emmanuelle Lavaine BCA Workshop 2014



Introduction
Dataset presentation

Empirical methodology
Empirical Results

Conclusion

Dataset presentation

Detailed data on atmospheric pollution come from the information
system of air quality measure of the French Environment and Energy
Management Agency (ADEME): ambient air pollution
concentrations in microgram per cubic meter µg/m3

Weather data: average and maximum temperature in Celcius degree,
the number of precipitation in millimeters, the maximum speed wind
in meters per second, the prevailing wind direction in wind rose and
the maximum and minimum relative humidity in percent.

Unique and really rich dataset coming from the chambre des
notaires, PERVAL from 2008 to 2011: the property prices, the
number of floors, the number of rooms, the year of construction, the
type of flat or house, the property surface, the presence of a terrace,
an attic, a parking, a balcony, a pool or a garden.
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Estimation

Empirical model

Purpose: to estimate the impact of the refining closure post closurecmy

on pollution concentration or property prices Ycmy

Ycmy = β0 + β1post closurecmy + Xcmy + θm + ωy + φc + εcmy (1)

Ycmy represents SO2 pollution concentration within each
municipality c at month m.

post closurecmy represents the difference in difference estimator.

Xcmy is a vector of municipality controls that include weather
controls.

We also control for temporal variation in pollution including month
fixed effects θm, year fixed effects ωy .

φc represents the municipality fixed effect.
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First stage: Refinery closure and local pollution level
Reduced form: Refinery closure and property prices

First stage regressions

(1) (2) (3)
VARIABLES SO2 SO2 SO2

post closure -4.951** -4.993** -5.072**
(2.166) (2.188) (2.214)

Un -0.327 -0.317
(0.251) (0.253)

Weather controls x x x
Year FE x x x
Month FE x x x
municipalities FE x x x
Distance < 2km x

Observations 185,687 185,687 175,212
R-squared 0.503 0.504 0.504
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First stage: Refinery closure and local pollution level
Reduced form: Refinery closure and property prices

Reduced form regressions

Is the positive effect of a decrease in toxic concentration reflected in the
willingness to pay ?

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES price price price>75% price>90%

<median >median percentiles percentiles

post treatment -0.000767 -0.00293 0.0171*** 0.0134** 0.0413*** 0.0392*** 0.0679*** 0.0702***
(0.0152) (0.0124) (0.00477) (0.00459) (0.00940) (0.0108) (0.0170) (0.0192)

Un -0.0332* -0.0144* -0.00670 -0.0240
(0.0152) (0.00735) (0.00697) (0.0189)

Year FE x x x x x x x x
municipality FE x x x x x x x x
Observations 5,488 5,289 5,425 5,338 2,679 2,665 1,025 1,023
R-squared 0.310 0.313 0.375 0.395 0.356 0.359 0.414 0.415
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First stage: Refinery closure and local pollution level
Reduced form: Refinery closure and property prices

Reduced form regressions

The results vary substantially with respect to the segment of prices
being considered.

People living near the refinery may actually be concerned differently
by the refinery closure.

The closure of a refinery not only represents a pollution shock but
also an economic activity shock.

The budget constraint plays a crucial role.

Population living in expensive properties have a significant and larger
response to pollution than population living in cheaper ones.
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First stage: Refinery closure and local pollution level
Reduced form: Refinery closure and property prices

Reduced form regressions

Heterogeneous treatment effects exhibit the difficulty to identify
marginal willingness to pay in quasi experiments where it is
legitimate to assume the entire shape of the hedonic equilibria is
changed.

Wealthy home owners seem to take less of a relative income shock
and their hedonic equilibria is relatively more stable.

We can estimate a potential benefit for expensive properties in
Dunkirk to approximately Eur 340 millions after the closure.

Most of executives buy expensive properties whereas most of factory
workers buy cheaper ones.

Hedonic approach may not always reflect the environmental health
risks.
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First stage: Refinery closure and local pollution level
Reduced form: Refinery closure and property prices

Monetary evaluation

Yearly cost difference: Eur 26.07 million in terms of chronic
mortality, before and after the refinery closure in Dunkirk (ExternE
Report).

Much Smaller than the perception of the potential benefit for all
properties in Dunkirk after the closure.

The difference between the health benefits and the price differential
may be interpreted as a combination of individual valuations of
neighborhood aesthetics and people’s perception of a decrease in
health risks (the view of a factory chimney, smoke or possible smell).
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Conclusion

In a quasi experiment setting with fixed effects, this paper aims to
analyze capitalization effects across segments, from a change in
atmospheric pollution following the closure of a toxic site, on the
prices of neighboring homes.

Positive effect of an improvement in air pollution on expensive
properties prices.
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Conclusion

While buyers of expensive dwellings may have a relative stable
hedonic equilibria to pollution, poorer home owners may suffer more
of a relative income shock.

Interpreting capitalization effects as welfare measures may not hold
in every market segment.
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