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FOREWORD
Unconventional Oil and Gas 
Development: Economic, 
Environmental, and Policy Analysis

J. Wesley Burnett

In recent years, the United States has experienced a tremendous resurgence in 
hydrocarbon production, largely driven by recent technological advancements 
that have enabled natural gas and crude oil to be economically produced from 
shale and other low-permeability formations. In the process, the United States 
has become the world’s largest producer of natural gas. According to British 
Petroleum’s statistical world energy review, the United States has surpassed the 
Russian Federation in reaching a new all-time high of 688 billion cubic meters 
of produced natural gas in 2013 (British Petroleum 2014). At the same time, 
the United States overtook Saudi Arabia to become one of the largest crude 
oil producers in the world (Smith 2014)—U.S. output exceeded 11 million 
barrels per day during the irst ive months of 2014 (Energy Information 
Administration 2014a).

Global and Domestic Impacts of U.S. Oil and Gas Development

The development of shale gas and oil in the United States has fundamentally 
changed the global energy market. Prior to the mid-2000s, production of 
natural gas and oil in the United States had been on a slow decline after 
peaking in the early 1970s. As Figure 1 demonstrates, the shale revolution 
fundamentally changed those trends. Between 2005 and 2013, oil and natural 
gas production increased by approximately 44 percent and 35 percent, 
respectively, attributable mostly to shale, while production outside the United 
States has been relatively stable so far (Aguilera and Radetzki 2013).

The oil market is globally integrated so there is a single world price per 
quantity and quality. It is dif icult to determine exactly how much impact the 
shale revolution has had on oil prices, but as of January 2015, U.S. prices of 
light crude fell below $50 a barrel for the irst time in nearly six years amid 
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mounting fear among producers that the market will remain awash in crude 
for the foreseeable future (Friedman 2015). The decline in prices is not 
entirely attributed to U.S. shale production; economies in Europe and Asia 
have continued to struggle and those nations have consumed less crude than 
expected. Over the last several decades, Saudi Arabia has played the role of 
swing producer—a supplier of crude oil that possesses substantial spare 
production capacity and, as a result, can increase or decrease supply at a 
minimum cost and thus in luence prices and the balance in markets (Grif in 
and Neilson 1994). At the moment, however, it appears that the excess short-
run crude supply coming from the United States has robbed Saudi Arabia of 
that power, and some analysts are predicting further near-term slides in global 
crude prices (Friedman 2015). Other analysts have argued that Saudi Arabia is 
strategically allowing the slide in crude oil prices by not cutting its production 
to see how long American producers can pump shale oil pro itably (Solomon 
and Said 2014). Meanwhile, U.S. auto drivers are enjoying low gasoline prices; 
the national average retail price fell below $2.20 per gallon in January 2015. 
Analysts predict that, if gasoline prices remain this low through 2015, American 
households can save an average of $400 per month (Schwartz, Krauss, and 
Searcey 2014). With downward pressure on crude prices, core in lation is also 
expected to remain low in the coming year, which may further stimulate the 
national economy and enhance job growth following the 2008 recession.

Economists and energy analysts have long recognized the tie (cointegration) 
between prices for crude oil and natural gas. Their prices often deviate in the 
short run because natural gas prices tend to be more volatile (Ramberg and 
Parsons 2012). Therefore, since global crude prices are trending downward, 
the same is expected for natural gas prices. However, one can argue that 
natural gas markets are not globally integrated under a single world price so 
there is considerable variation in domestic natural gas prices across countries. 
In the United States, wellhead prices for natural gas have been declining 
since reaching a peak in 2008 at approximately $10 per thousand cubic feet. 

Figure 1. U.S. Daily Natural Gas and Oil Production
Note: The data were downloaded from the U.S. Energy Information Administration (2014b, 2014c), and 
the conversions of cubic feet of natural gas production to barrels of oil equivalent were performed by the 
author.
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The price bottomed out at less than $2 in May 2012 and rebounded slightly 
thereafter (Energy Information Administration 2014d). Figure 2 compares 
annual average prices for natural gas for the United States, Europe, and Japan. 
In 2014, the price in the United States was 57 percent less than the price in 
Europe and 72 percent less than the price in Japan. Hence, there have been 
signi icant arbitrage opportunities among these markets, which explains why 
the U.S. Department of Energy received more than 40 applications in 2014 
alone to build export facilities for liquid natural gas (Department of Energy 
2014).

In addition to reducing energy prices, resurgence of the petroleum industry 
in the United States has provided a inancial boon by creating jobs (Weber 
2012, 2014), generating tax revenue for state and local governments (Raimi 
and Newell 2014), and boosting local economies (Weber, Burnett, and Xiarchos 
2014). Weber (2012), for example, found that natural gas development had 
led to a 1.5 percent annualized increase in employment at a county level in 
Colorado, Texas, and Wyoming. Furthermore, Weber (2014) found that natural 
gas production in the south-central United States appears not to have led to 
a “resource curse” in which areas that are relatively dependent on natural 
resources grow more slowly because of overinvestment in development of the 
resource. The study found that each gas-related mining job created more than 
one non-mining job in the 2000s and that production activities thus did not 
appear to be crowding out other industries. In a later study, Weber, Burnett, and 
Xiarchos (2014) found that housing values in areas of natural gas development 
around Dallas and Fort Worth, Texas, appreciated faster than housing values in 
nonshale areas of the same metropolitan statistical area. In addition, the shale 
areas retained a housing-value advantage even after drilling declined. The study 
presents evidence that the greater appreciation in value re lects property taxes 
imposed on producing oil and gas wells, which created a relationship between 
drilling and the property tax base that funds local schools and governments. 

Figure 2. Natural Gas Prices in United States, Europe, and Japan
Note: The data were obtained from the World Bank (2014).
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Indeed, their study shows that a decline in the property tax rate and an increase 
in school revenue accompanied the increase in the tax base.

There is tremendous heterogeneity in the local impacts of unconventional oil 
and gas development across states due to differing state and local policies. For 
example, Munasib and Rickman (2015) used a natural experiment (a synthetic 
control method) to examine the net economic impacts of such development for 
regions in Arkansas, North Dakota, and Pennsylvania. They found signi icant 
positive impacts (measured as total employment, wage and salary employment, 
per capita income, the poverty rate, and population) for all of North Dakota’s 
unconventional oil and gas producing counties but positive impacts only in a 
localized four-county region around development in Arkansas. In general, they 
found no statistically signi icant positive effects for Pennsylvania.

Research by Raimi and Newell (2014) implied that much of the heterogeneity 
comes from variation in state, county, and municipal government policies. 
They found net positive iscal outcomes for governments in regions in which 
there was signi icant drilling and hydraulic fracturing activity. Much of the 
positive outcome was driven by increases in local tax receipts from property 
taxes levied on oil and gas production. The authors also found that increases in 
economic activity associated with oil and natural gas development had boosted 
sales tax revenue for local governments and municipalities. However, for some 
rural regions that experienced a rapid oil and gas boom, the net iscal effect for 
local governments was negative.

What Are Unconventional Fossil Fuels?

Unconventional oil and natural gas deposits provide the same hydrocarbons 
as conventional deposits. The only differences are the geophysical conditions 
in which the resources are found and how they are extracted. Conventional oil 
and gas typically come from permeable rock formations that allow the oil and 
gas to escape freely after drilling of vertical wells. Unconventional oil and gas 
supplies are trapped in relatively impermeable rock formations such as shales, 
tight sands, carbonates, and coal beds. These types of formations generally 
have to be “fractured” before they release oil and/or gas in commercial 
quantities. Hydraulic fracturing (“fracking”) is a process in which water and 
sand and sometimes other chemicals are injected at high pressure to fracture 
the impermeable rock, allowing the oil and gas compounds to enter the well. 
Fracturing generally involves a large volume of water—between 2 million and 
5 million gallons per well (Environmental Protection Agency 2011).

Directional drilling of nonvertical, horizontal wells is a separate process, 
though the two technologies are most often used in tandem. Unconventional 
resources often are trapped in long horizontal seams paralleling the surface 
as depicted in Figure 3. Directional and horizontal drilling allows producers to 
bore wells along the length of the seams and thus produce greater quantities. In 
conventional vertical wells, geologic pressure releases the resources. Horizontal 
wells are further stimulated by injecting fracturing luid into the bore to release 
the hydrocarbons trapped in the formation.

Environmental Impacts Associated with Hydraulic Fracturing

In addition to economic bene its, the shale gas revolution poses potential 
long-term threats to the quality of local water, air, land, and human health 
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and to the overall quality of life in communities where it occurs. Consider the 
documentary “Gasland,” which famously captured a Pennsylvania homeowner 
setting the water from his kitchen faucet on ire. Whether hydraulic fracturing 
contaminated the homeowner’s water is a matter of debate. What is known is 
that the luid used in hydraulic fracturing is composed mostly of water and sand 
(98–99 percent) but can also contain potentially hazardous and carcinogenic 
chemicals, including benzene and lead (Burnett 2013). The mere potential for 
contamination of ground and surface water convinced the state of New York 
to impose a moratorium on hydraulic fracturing and horizontal drilling. State 
regulators claimed that data regarding potential health and environmental 
risks associated with fracking were insuf icient and therefore extended the 
moratorium inde initely (Robinson 2014).

Unlike previous energy booms associated with offshore oil or the sparsely 
populated north slope of Alaska, the current energy boom is more disruptive; 
it is taking place in our backyards in the lower 48 states (Burnett and Weber 
2014). Over the last decade, the industry has drilled thousands of new wells all 
across the country. The wells require an extensive new infrastructure to move, 
process, and deliver the oil and natural gas produced, and in many cases, they 
bring industrial infrastructures to otherwise bucolic landscapes.

Unconventional production of oil and gas has been linked to an increased risk 
of cancer and birth defects in surrounding areas and to increases in seismic 
activity. Macey et al. (2014), for example, found evidence of volatile compounds 
and other hazardous air pollutants near such sites. They concluded that the 
activities could lead to elevations in occurrences of cancer in the future since 
cancers often have latency periods of ive to ifteen years (Neuhauser 2014). 
Hill (2013) found that local natural gas development is associated with lower 
birth weights in babies. Skoumal, Brudzinski, and Currie (2015) identi ied 
an association between unconventional natural gas development and more 
frequent seismic activity in northeast Ohio.

In addition to long-term risks, shale development imposes several nuisances 
on rural communities where it occurs, including heavy truck traf ic that 

Figure 3. Directional Drilling and Hydraulic Fracturing
Note: Diagram obtained from Burnett (2013).
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damage roads and leads to a greater number of traf ic accidents (Muehlenbachs 
and Krupnick 2013). Furthermore, the large-scale use of water in hydraulic 
fracturing operations can strain local water resources and create vast amounts 
of waste water (that is potentially contaminated) that must be properly 
disposed.

Weak industry safeguards and inadequate oversight by state regulatory 
agencies could lead to severe consequences in terms of contaminated and/or 
depleted water supplies, air pollution, damaged streams, and marred landscapes 
(Natural Resources Defense Council 2009). Consequently, the magnitude of the 
economic bene its of unconventional oil and gas development are important 
counter-considerations.

The Papers in this Special Issue

This special issue arguably constitutes the most comprehensive economic 
assessment to date of unconventional oil and natural gas development. The 
post-conference workshop hosted by the Northeastern Agricultural and 
Resource Economics Association (NAREA) convened some of the top scholars 
of the economics of shale gas. As such, this issue of Agricultural and Resource 
Economics Review contains cutting-edge research on the topic. 

Because shale-gas extraction is a relatively new development, the papers 
in this issue cover a wide variety of topics. Broadly, they can be characterized 
as analyzing economic impacts, environmental impacts, and policies—with 
considerable overlap as it is dif icult to place any individual paper into only one 
group. Nevertheless, for purposes of exposition, we present each of the papers 
according to this categorization.

Analysis of Economic Impacts

The economic impacts of shale gas development are perhaps the most 
discussed and the most controversial. With access to capable software such 
as IMPLAN1 and appropriate economic data, it is relatively straightforward to 
generate assessments of the economic impacts of shale gas development. The 
popular press and special interest groups that support the industry have been 
quick to cite such assessments without vetting their quality or sources. Careful 
researchers who are not subject to the same tight deadlines as journalists often 
err on the side of caution and accuracy when presenting the results of those 
estimates, and peer-reviewed reports and assessments arguably have been 
vetted and therefore are published by reputable sources.

Impacts on Job and Wage Growth

Two past studies (or assessments) have been controversial: Considine, Watson, 
and Blumsack (2010, 2011) issued early estimates of the employment and wage 

1  IMPLAN® is software developed by MIG, Inc. that uses economic input-output analysis 
along with social accounting matrices and multiplier models to generate economic 
assessments of local or regional economies (e.g., a municipality, city, county, or state). The 
IMPLAN database consists of economic statistics at county, state, zip-code, and federal levels. 
Data selection can be customized to provide regional data sets, and the model can be used to 
measure effects (including multiplier effects) on a regional or local economy given a change 
or event in the economy’s activity (MIG, Inc. 2015).
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impacts associated with shale gas development in Pennsylvania. The studies 
have been criticized as overestimating or in lating the economic impacts 
(Kinnaman 2011).

In the current issue, two papers offer similar criticisms of those past estimates, 
which were not necessarily subject to the rigor of the peer-review process. The 
irst paper, “Resident vs. Nonresident Employment Associated with Marcellus 

Shale Development” by Douglas Wrenn, Timothy Kelsey, and Edward Jaenicke 
(2015), disputes the number of jobs the industry has created in Pennsylvania. 
The authors exploit income tax data for Pennsylvania and a quasi-experimental 
method (difference-in-difference-in-differences) to more accurately measure 
the number of jobs created by Pennsylvania’s shale gas boom. They ind that 
the number of jobs created is roughly half of what was previously reported.

In the second paper, “The Economic Impact of Shale Gas Development: A 
Natural Experiment along the New York / Pennsylvania Border,” Brendan 
Cosgrove, Daniel LaFave, Sahan Dissanayake, and Michael Donihue (2015) 
take advantage of New York’s 2008 statewide moratorium on hydraulic 
fracturing to analyze job and wage growth associated with the boom in shale 
gas development in Pennsylvania and use concurrent job and wage growth in 
New York as the counterfactual. They ind a positive impact on employment 
and wages in the local natural resource, mining, and construction sectors but 
also a small offsetting reduction in employment in the manufacturing sector. 

Both of these papers suggest caution in using input-output analyses to 
estimate the impacts of shale gas development. 

Impacts on Real Property Values

Another method by which the economic impacts can be estimated is hedonic 
price analysis, which is based on the theory of revealed preference. It estimates 
demand or value by decomposing an economic good into various characteristics 
that economic agents demand. For example, demand for a house generally 
is not based solely on owning a piece of property. Instead, each property 
offers a bundle of characteristics—a number of bedrooms and bathrooms, of 
square feet of living space, and of square feet or acres of lot size plus other 
characteristics, such as the desirability of the neighborhood. Hedonic price 
analysis uses econometrics or regression analyses to obtain estimates of the 
contributory value of each of the demanded characteristics. In other words, the 
theory assumes that an economic good’s value can be reduced to constituent 
parts that each have a market value (Rosen 1974).

Two studies in this special issue use hedonic price analyses based on private 
real estate values to measure the economic impacts of shale gas development. 
Under the hedonic price theory, the value of private real estate (i.e., home 
values) can be decomposed into its constituent characteristics, and the value 
may take nearby shale gas development into account. In other words, shale gas 
activity in close proximity to a private real estate property would be capitalized 
into the value of the property, and this effect would be revealed in the demand 
(market price) for the property.

In the irst study, “What Can We Learn about Shale Gas Development 
from Land Values? Opportunities, Challenges, and Evidence from Texas and 
Pennsylvania,” Jeremy Weber and Claudia Hitaj (2015) analyze impacts of shale 
gas development on farm real estate values, making an important contribution 
to the literature since most current shale gas development occurs in rural 
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areas. The authors focus on two of the most prominent U.S. shale gas plays: 
the Marcellus and the Barnett. The study is unique in using quantile regression 
to tease out heterogeneous effects that likely re lect whether the subsurface 
mineral rights have been severed from surface ownership. Moreover, they 
estimate the average effects on farm real estate at different phases of 
development of the shale. The authors ind that development in Pennsylvania 
caused greater appreciation for whole-estate farms than for split-estate farms. 
They also ind that most of the appreciation in farm real estate value occurred 
during the leasing period and that the initial levels of appreciation persisted 
through the drilling period.

In a separate study, “Quantifying the Effects of Underground Natural Gas 
Storage on Nearby Residents,” Michaela Jellicoe and Michael Delgado (2015) 
measure impacts associated with underground natural gas storage on local real 
estate values in Indiana. The existing literature has implicitly explored active 
and ongoing shale gas development but has not examined passive activities 
such as storage, which generally occur after extraction. The authors use data 
from a sample of Indiana properties for 2004 through 2013. They ind that 
underground natural gas storage in general and observation wells in particular 
reduce a property’s value and that the impact diminishes with every kilometer 
of distance away from a well. Like Muehlenbachs, Spiller, and Timmins (2014), 
the authors ind, among other things, that a property without access to public 
water experiences a decrease in value of approximately $1,250, on average, for 
each additional storage well.

Impacts on Shale Gas Development

The study by Timothy Fitzgerald (2015), “Experiential Gains with a New 
Technology: An Empirical Investigation of Hydraulic Fracturing,” is an 
economic analysis deserving of its own subcategory. The subsection title may 
seem tautological. But as the author points out, the very act of developing shale 
gas resources can stimulate future development of such resources through 
experience with fracturing and hydraulic drilling and advances in technology 
associated with that learning. Fitzgerald uses well-level completion data, 
which provide job-speci ic information on fracturing, for wells in the Williston 
Basin of North Dakota and Montana to examine experiential learning during 
production and the role of undisclosed additives in the learning process. The 
study focuses on the ability of irms to improve production over the course of 
time and through collaboration. The results suggest that gains in production 
are associated with experience with fracking. In addition, the author inds that 
trade secret provisions that protect the identity of additives in a irm’s hydraulic 
fracturing luid are not correlated with increased production.

An important contribution of this paper is not stated explicitly. It emphasizes 
the small number of studies of the economics of production of shale gas. Such 
analyses have mostly been limited to petroleum engineering and geology and 
have not been conducted by economists.

Environmental Impact Analyses

The environmental impacts of shale gas development are just as hotly debated 
as the economic impacts. And since shale gas development is a relatively new 
phenomenon, scienti ic studies are ongoing with few results published to date. 
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The uncertainty surrounding the environmental impacts of shale gas likely is 
the main reason for New York’s moratorium/ban and for similar actions in 
other states and regions.

One of the earliest and most controversial of the environmental impact 
studies claimed that shale gas development creates more lifecycle greenhouse 
gas emissions than coal development (Howarth, Santoro, and Ingraffea 2011) 
and that fugitive methane emissions occur during the drilling, fracking, 
and transporting processes. In a society cognizant of global climate change, 
this argument caught the attention of the popular press because burning 
natural gas emits far less carbon dioxide than burning coal. Natural gas was 
thus considered to be a bridge fuel until technological innovation led to an 
abundant, less carbon-intensive form of energy creation. The study’s claims 
were later refuted, and recent research suggests that methane emissions from 
cows (largely from concentrated feed operations) are greater than those from 
natural gas development (Environmental Protection Agency 2014).

As previously mentioned, another growing concern relates to the potential 
for hydraulic fracturing to contaminate drinking water and generate seismic 
activity. According to a recent report from the Natural Resources Defense 
Council (2012), hydraulic fracturing can contaminate drinking water both 
on the surface and below ground. Given these fears, it is dif icult to parse 
scienti ically tested information from the sheer volume of disinformation (and 
idle speculation) available on the internet and challenging to keep abreast of 
the newest research on environmental impacts of shale gas development.

With these issues squarely in the fore, Alan Krupnick and Hal Gordon (2015) 
offer a paper entitled “What Experts Say about the Environmental Risks of Shale 
Gas Development.” Their study makes a unique contribution to the literature by 
developing the irst survey-based analysis of experts from government agencies, 
the industry, academia, and nongovernmental organizations to identify the 
highest-priority environmental risks related to shale gas. The results indicate 
that the risks of greatest concern include potential contamination of surface 
water, methane leaks, failed casings and cementing, and damage to habitats. 
The authors also ind that non-industry respondents advocate for the industry 
taking the lead in mitigating such risks by instituting uniform best practice 
guidelines while industry respondents indicate that government of icials should 
be responsible for addressing the risks. This research is important because of 
a prevailing view of tremendous con lict between the natural gas industry and 
government regulators. Krupnick and Gordon’s (2015) study reveals that the 
two groups’ goals are likely more in accord than previously recognized.

Environmental Justice

Another paper deserving its own subcategory is “Private Contracts as 
Regulation: A Study of Private Lease Negotiations Using the Texas Natural Gas 
Industry.” In the study, Ashley Vissing (2015) explores factors that drive tract-
level heterogeneity in the quality of mineral leases for owners of the oil and gas 
rights. This study is truly original in that it addresses issues of environmental 
justice, among others, associated with shale gas development.

As noted by the author, the study’s contribution to the literature is based on 
the importance of the signed lease, which is the legal contract between extraction 
irms and mineral-right owners, as the irst line of defense protecting households 

from negative consequences of nearby drilling activities. Negotiation of these 
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leases is all but unregulated compared to other phases of the industry’s 
activities. This study is the irst to use lease clauses to evaluate the leasing phase 
and the irst to explore the relationship between the racial/ethnic composition 
of census tracts and the quality of the leases signed by those residents. The 
results suggest that there is a measurable negative relationship between 
minority populations and high-quality leases. In other words, subpopulations 
could potentially be targeted for less-equitable leases and the relatively poor 
quality of the leases could be caused by information asymmetries, perceived 
lower opportunity costs, and other mechanisms associated with environmental 
justice. Therefore, the author suggests that policymakers should consider 
adopting uniform leasing standards establishing a baseline set of clauses that 
would be required for all leases of the mineral estate to irms for natural gas 
extraction.

Policy Analysis

The last but no less controversial topic covered by this special issue is 
represented by two studies pertaining to policy formation as a direct result 
of shale gas development. Policy is appropriate as the last topic of discussion 
because it encompasses both economic and environmental impacts. 
Controversy in policy discussions stems from the potential economic bene its 
of shale gas development in the form of increased tax revenue for some 
municipalities and/or the state government (Weber, Burnett, and Xiarchos 
2014) versus the considerable degree of uncertainty about the short-term and 
long-term environmental impacts.

In New York, for example, the state placed a temporary moratorium on 
hydraulic fracturing in 2008. In 2012, the state considered approving limited 
shale gas development in a southern tier of counties, but the governor’s 
administration instead imposed an inde inite statewide moratorium in 2014 
(Kaplan 2014). New York also allows county and municipal governments 
to institute bans against some or all shale gas activities, including hydraulic 
fracturing. Several other states have followed suit by allowing full and partial 
“home rule” moratoria against natural gas development.

In the irst policy paper, “Understanding Local Regulation of Fracking: A 
Spatial Econometric Approach,” Patrick Walsh, Stephen Bird, and Martin 
Heintzelman (2015) use data on local bans and endorsements of shale gas 
development in New York, local-level census data, and spatial characteristics to 
conduct a spatial econometric analysis of local fracking policies. They explore 
the determinants of local regulations on fracking activities in the state. The 
authors use a spatial probit model because community-level moratoria tend to 
be clustered geographically. In other words, communities with common borders 
tend to adopt similar moratoria. The authors argue that the model controls 
for spatial dependence, which could be caused by a number of unobserved 
factors. Their regression estimates suggest that several factors are associated 
with municipalities that implement a local ban or moratorium on fracturing, 
including the predominant political leaning (percentage of Democrats) and 
level of education of its residents. The authors ind a signi icant spatial spillover 
effect across communities, which suggests that adoption of a moratorium or ban 
by one community will increase the likelihood of adoption of such measures by 
neighboring communities. The authors also identify several factors that have 
a negative impact on the likelihood of a community adopting a moratorium or 
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ban: the degree of local land development, number of extant conventional oil 
and gas wells, and the percentage of the community’s land area occupied by 
wetlands.

In the second paper, “I Want In On That: Community-level Policies for 
Unconventional Gas Development in New York,” Nikolaos Zirogiannis, Jessica 
Alcorn, Jayne Piepenburg, and John Rupp (2015) examine community-level 
geospatial factors and socio-demographic attributes that explain differences 
in local policy decisions supporting and opposing unconventional gas 
development in New York using a spatial ordered probit model. Their indings 
suggest that New York communities in close proximity to shale gas development 
in Pennsylvania are more likely to support such development. Communities in 
which residents predominantly are Democrats and have bachelor’s degrees are 
more likely to adopt policies restricting such activities.

Both of these studies ind that the demographic status of an area, as indicated 
by the predominant level of education and political leaning, in luences the 
likelihood of adoption of a local moratorium. The authors of both studies likewise 
suggest that policymakers and regulators should investigate the potential 
negative impacts of shale gas development from an environmental justice 
perspective. That is, are less-educated communities more likely to be subjected 
to potential negative impacts from fracking? The underlying implication, also 
identi ied by Vissing (2015), is that information asymmetry could potentially 
lead to inequitable, negative impacts on less af luent communities.

Research Needs and Next Steps

Although the primary focus of this special issue is unconventional oil and 
natural gas development, the preceding discussion also applies to conventional 
fossil fuel development. These papers illustrate the potential insights provided 
by applying economic theory and empirical approaches to this burgeoning area 
of research. However, these studies also demonstrate the empirical challenges 
inherent to shale development research. Categorization of the papers into 
economic, environmental, and policy analyses is an attempt to formalize the 
various facets of this new and growing area of economic research.

In particular, the papers in this issue highlight the need for further research. 
They ill many current gaps in the literature, but considerable ambiguity 
remains regarding the actual risks associated with the industry. Krupnick and 
Gordon (2015) identify some of the most critical risks, including potential 
contamination of surface water, as expressed by a survey of more than 215 
experts. Their results imply that the expressed goals of private industry and 
government experts for mitigating the risks are more in line with one another 
than previously perceived.

Three of the papers address potential impacts on environmental justice. 
Vissing’s (2015) indings highlight the potential for minority populations to be 
targeted for poor-quality leases as a result of information asymmetry and/or 
perceptions of smaller opportunity costs. Her results are echoed by the indings 
of Walsh, Bird, and Heintzelman (2015) and Zirogiannis et al. (2015), which 
imply that less-educated communities may be more likely to absorb potential 
negative impacts from fracking. Those studies suggest that communities in 
which residents have relatively less education are more supportive of shale 
gas development, perhaps because residents of low-income areas place a high 
value on economic opportunity relative to environmental risks. The policy 
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studies in this special issue suggest that residents of higher-income areas place 
greater relative value on the environmental risks and thus adopt policies that 
restrict hydraulic fracturing. Therefore, New York’s moratorium would be 
justi ied in the sense that further cost-bene it analyses should be conducted to 
de initively determine the economic bene its and environmental risks faced by 
seemingly opposing factions in the state. Nevertheless, all three papers suggest 
that local and state governments should consider uniform standards for oil and 
gas leases or at least actively monitor the leasing phase of development, which 
currently receives the least amount of regulatory oversight.

Another risk identi ied by these studies is overstated or in lated estimates 
of positive economic impacts of shale gas development. The accuracy of such 
estimates is particularly important because policymakers implicitly engage in 
a cost-bene it analysis when formulating shale gas policies and regulations. If 
the economic bene its prove to be much smaller than previously estimated, 
policymakers may no longer be apt to discount the costs of development, 
including the costs to the environment and human health. And even if 
policymakers do not overly discount those costs, they may still choose to 
subsidize the industry through tax exemptions or other favorable policies out 
of a desire to gain economically in the long run. Wrenn, Kelsey, and Jaenicke 
(2015) expend considerable effort to accurately (and conservatively) estimate 
job and wage growth in Pennsylvania. The resulting estimates are roughly half of 
those calculated previously by Considine, Watson, and Blumsack (2010, 2011). 
Similarly, the study by Cosgrove et al. (2015) exploits New York’s moratorium to 
provide careful estimates of job and wage growth in Pennsylvania using similar 
job and wage growth in New York as a counterfactual. They ind mostly positive 
economic impacts. However, as in Wrenn, Kelsey, and Jaenicke (2015), their 
estimates are considerably more moderate than ones from previous studies.

Hedonic price analysis can provide an alternative measure of economic 
impacts. In well-de ined and properly measured models, estimates from a 
hedonic regression analysis can measure the gross local economic bene its (or 
costs) associated with shale gas development (Weber, Burnett, and Xiarchos 
2014). Two papers in this special issue address current gaps in the literature. 
Weber and Hitaj (2015) highlight the importance of capturing the effect of 
severed mineral estates. Jellicoe and Delgado (2015) emphasize the importance 
of impacts from both active and passive (ex post) development, including gas 
storage ields, on private real estate values.

Fitzgerald’s (2015) research points to the need for further economic analyses 
of shale gas and oil production. He inds a positive association between 
production and experience with fracturing but no such association for trade 
secret protections. These results are important for policymaking. As producers 
gain from experience, their production processes arguably should require less 
intensive fracking treatments, which could reduce the risk of environmental 
damage.

Though not mentioned explicitly in any of the papers in this special issue, the 
need for economists to engage scientists from other disciplines is clear from 
the various results reported. Cooperation among disciplines is particularly 
important now since U.S. policymakers are actively discussing national 
and state policies and regulations pertaining to unconventional oil and gas 
development and hydraulic fracturing. Many critics have argued that the federal 
government should have greater power to regulate the industry since other 
federal environmental regulations generally are stricter than state regulations. 
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For example, some have argued that an extension of the Safe Drinking Water Act 
would provide leverage to the Environmental Protection Agency in ensuring 
that states in which enforcement has been lax are protecting their own drinking 
water resources.

In the absence of federal regulation, some fear a “race to the bottom” in which 
individual states purposely impose weak regulations to attract natural gas 
development. According to Glicksman and Levy (2008, p. 13), justi ications for 
federal regulation “re lect commonly understood collective action problems, 
including negative environmental externalities, resource pooling, the ‘race 
to the bottom,’ uniform standards, and the ‘NIMBY’ (not in my back yard) 
phenomenon.” What is needed in this case, they say, is a model of “cooperative 
federalism” in which the federal or state government offers guidance regarding 
the potential environmental impacts from shale gas development but leaves 
regulation to local governments to provide a more comprehensive, protective, 
and accountable regulatory framework (Burnett 2013). Conversely, as noted 
by Krupnick and Gordon (2015), the industry should also take an active role 
in creating and enforcing best management practices in cooperation with 
government.
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