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Strategies for reading an academic article

Have you done this in other classes?

What aspects do you �nd easiest / hardest?
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Discussion of Muehlenbachs, Spiller, and Timmins
(1999)

�The Housing Market Impacts of Shale Gas
Development�
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What is the research question?

What is the "impact" of shale gas development

More speci�cally: Impact of X on house prices:

Threat of water contamination (-)

"visibility" (-)

Local economy (+)
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What is hydraulic fracturing?

Technique for increasing oil and gas yields

�Fracking� involves injecting high pressure �uids to break up
rock formations

The �uid generally consists of

water

chemicals

proppant (sand/ synthetic beads that hold open fractures)

Hydraulic fracturing has been used for decades.
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Recent boom due to the combination with
horizontal drilling

Allowed for economical extraction from coalbeds, shale and tight
formations

Source: EPA (2015)
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https://www.epa.gov/hfstudy
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What have you heard about fracking?
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Many bene�ts of shale gas boom

Shale accounted for over 40% of US gas production in 2014
US pays considerably less for gas than the rest of the world
Positive externality: o�set coal
Shale has also revitalized many rural US communities
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Hydraulic fracturing also involves many negative
externalities

What risks are most salient to you?
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Drilling process is destructive

Have to bring in large trucks, heavy equipment

Often have to build gathering pipelines

Can fragment landscape and have long lasting impacts on
habitat
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Water contamination

Most media coverage has focused on the water impacts of
fracking

see, for example, The New York Times �Drilling Down"
series

Fracking uses signi�cant amounts of water and generates large
amounts of waste water

this wastewater needs to be disposed of and treated properly

Groundwater depletion

Groundwater contamination

either leaking well casings or seepage from surface storage
pits

wellbores often traverse drinking-water aquifers
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http://www.nytimes.com/interactive/us/DRILLING_DOWN_SERIES.html
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This paper attempts to disentangle these e�ects
using house price data

Goal is to get an estimate of people's true willingess to pay (in $)
using revealed preference

ie they want to make a statement like: "The average person in
Pennsylvania would be willing to pay / accept $X to allow / remove
a fracked well near their home."
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Using house prices to infer preferences for
environmental amenities

How much do people value a good? For normal goods the
answer is easy: Look at the price (estimate demand)

Environmental externalities are ine�ciently supplied because
there is no price. That also makes them di�cult to value.

MST use hedonic property method to solve this problem.

Access to safe reliable drinking water is an important home
attribute

If people know the impact of fracking on water quality, changes
in home prices should re�ect their willingness to pay for clean
water

Extra challenge in this setting: Economic activity from drilling
could also increase local property values

Landowners receive up to thousands of dollars in
(unobserved) bonus payments and 12.5-21% royalty
payments per unit of gas extracted
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How does the research question relate to the
existing literature?

Science studies on how much these measures are changing,
drinking water tests, etc.

Some great reporting on some a�ected people/ communities,
but little large scale evidence

Some surveys and opinion polls about how people feel

Also unclear how to translate those studies into $'s

A couple econometric papers have also looked at house prices
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How does the research question relate to the
existing literature?

Science studies on how much these measures are changing,
drinking water tests, etc.

Some great reporting on some a�ected people/ communities,
but little large scale evidence

Anecdotes are important for generating questions, but often

suggest testable implications if widespread

Some surveys and opinion polls about how people feel

Economists generally prefer revealed preference.

Also unclear how to translate those studies into $'s

Why is it important to get these in dollars?

A couple econometric papers have also looked at house prices

�A major obstacle to accurately estimating the impact of

shale gas development on surrounding homes is the

presence of correlated unobservables�

14 / 38



How to Read
an Academic

Article

Prof. Richard
Sweeney

Intro

Research
Question

Background

What this paper
does

Why does this
matter?

Data

Empirical
Strategy

Details

Results

Wrap up

Why is this question worth asking?

Many places have banned fracking outright (CA,MD,NY)

President Trump: �The shale energy revolution will unleash massive
wealth for America.... I think probably no other business has been
[more] a�ected by regulation than [fracking]�

President Biden placed a moratorium on federal drilling. Considerable
pressure on his left to go further.
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https://www.nytimes.com/2016/12/13/us/reversing-course-epa-says-fracking-can-contaminate-drinking-water.html?_r=0
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Potentially e�ected population

Between 2000 and 2013, approximately 9.4 million people lived
within one mile of a hydraulically fractured well

Approximately 6,800 sources of drinking water for public water
systems were located within one mile of at least one
hydraulically fractured well during the same period.

These drinking water sources served more than 8.6 million
people year-round in 2013.
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If you had an ideal data set for answering the
research question, what would it look like?

And how would you use it?
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What is the data used in the paper? How was it
collected?

Transaction records of all PA properties sold 1995-2012
(Corelogic)

Drilling locations and dates from PADEP

data contain 6,260 wellbores which MST group into 3,167
well pads

Also observed quantity produced from each well

Use GIS Viewshed tool to predict how many wells are within
eyesight of each property
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What are the key variables?
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Every paper will have a summary of the key variables
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What is a unit of observation in this paper?

Home - sale.
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What is the �empirical strategy�?

This is another way of asking: why do the authors believe their
estimates will uncover the causal e�ect of fracking on home values?

What is the simplest regression you could write down to answer the
research question? (What is the Y and the main X's?)'

Why is that problematic in this case?
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Empirical challenge: wells are not located randomly

The willingness to allow drilling may be correlated with other
attributes that a�ect housing values

what direction do you think this bias will go?

What is their strategy for dealing with this?

MST attempt to overcome this by looking at how the same
property's price changes over time as drilling expands around it

This is known as di�erence in di�erences (more next week)

24 / 38
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Impact categories

Adjacency e�ects - costs and bene�ts of being near a well
independent of water impacts

costs: noise, air pollution, visual disruptions, etc

bene�ts: lease and royalty payments

Groundwater contamination risk (GWCR)

some properties rely on groundwater, others use publicly
treated water

Vicinity e�ects - general costs and bene�ts in a wider (e.g. 20
km) area

costs: tra�c, accidents, etc

bene�ts: increased employment, spending, public �nances,
etc
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MST identi�cation strategy

Figure: Types of Areas Examined

circles represent adjacency e�ect bu�ers

rectangles distinguish areas that rely on groundwater for drinking
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Empirical strategy

Comparing change in property value before and after fracking
generates di�erent price changes by property type:

Groundwater e�ect identi�ed using triple di�erence-in-di�erences
estimator:
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What concerns might you have about this
identi�cation strategy?

why do some houses lease?
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What are the main results of the paper?
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Visualizing the results

Good empirical papers will illustrate their empirical strategy and
results graphically before diving into the econometrics.

In this case, simple plot the residuals of house price within an area, in
a year, as a function of distance to a well.
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Gradient for PWSA (top) vs groundwater areas
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MST Results: Groundwater impacts
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Results Summary

Estimate risk of groundwater contamination negatively a�ects
house values within 1-1.5 km of a fracked well in PA

Note this impact measures the perceived impact

Find that households that rely on piped water actually bene�ted
from being near wells

results appear to be driven by royalty payments

positive �nding is explained by wells that were drilled over a
year prior to the sale (after drilling costs)

Only �nd these positive e�ects for wells that are not visible
from the property

Average annual loss for groundwater dependent homes within
1.5 km of a well is $30,167

This is larger than the average annual gain for piped water
properties within 1.5 km of a well of $4,802
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What are the economic/ policy implications of these
results?
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What did you learn from this paper?
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What questions does this paper leave unanswered?
How might you answer them?
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Announcements
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