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Rural Pennsylvania, the epicenter of the Marcellus Shale region, hosts the most proliﬁc unconventional
natural gas extraction and production activity in the US. Farmers of small and midsized operations in
Marcellus counties depend increasingly on incomes from booming natural gas operations, while the
industry needs their land to access energy resources. These farmers thus bridge two economic sectorsdunconventional natural gas production and agriculture. Related dynamics rapidly transform the
social, economic, and environmental landscapes for Pennsylvania's rural communities. We ask: What, if
any, are the environmental justice implications of the unconventional natural gas industry's presence in
rural agricultural spaces, particularly for farmers with small and midsized operations? Presenting
ﬁndings from 42 in-depth interviews, participant observation, and archival analysis, we show how
farmers beneﬁt from natural gas leases to support their agricultural livelihoods. However, they face a
devil's bargain. Farmers risk entrenchment in a long-term web of natural resource dependence,
increasingly unable to determine their livelihoods or land use on their own terms. Our study demonstrates how farmers' intersectoral dependence conditions procedural inequities and greater environmental risk. We show how farmers of small and midsized operations experience rural environmental
injustices as they endure corporate bullying; face procedural inequities negotiating and enforcing lease
terms; and increasingly contend with environmental risks associated with unconventional natural gas
production.
© 2016 Elsevier Ltd. All rights reserved.
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1. Introduction
In the last decade, hydraulic fracturing e an unconventional oil
and natural gas extraction method e has been utilized at an unprecedented scale throughout the US (EIA, 2012), rapidly transforming the social, economic, and environmental landscapes for
dozens of rural communities. Commonly known as “fracking,”
hydraulic fracturing extracts previously inaccessible deposits of
petroleum and natural gas trapped in shale formations. By
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utilizing this technology and constructing a web of industrial
infrastructure that includes tank batteries, pipelines, and
compressor stations, the US has become the largest producer of
natural gas and oil in the world (EIA, 2015a). The 104,000 squaremile Marcellus Shale gas formation beneath Pennsylvania, New
York, Ohio, and West Virginia hosts the most proliﬁc natural gas
extraction activities in the US, producing over 16,000 cubic feet of
natural gas per day2 (EIA, 2015b). Marcellus communities experience extensive impacts from surging hydraulic fracturing and
associated industrial development, sometimes near homes, hospitals, and schools.3
In Pennsylvania, the Marcellus region's production epicenter,
many residents of impoverished rural counties like Bradford and

2
Compared to an average of 6900 cubic feet/day produced by the second-place
Eagle Ford Shale region.
3
Uneven state-by-state regulation allows for variable conditions in different
states (Author, 2013; Boxerman et al., 2013).
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Susquehanna welcome the economic boom associated with unconventional natural gas production. Yet these residents simultaneously contend with environmental risks and uncertainties
and increasingly ﬁnd themselves less able to independently
determine their livelihoods and land use. Farmers in these rural
regions often bridge two natural resource dependent economic
sectors eunconventional natural gas and agricultural production
e as both sectors utilize the same farmland for radically different
land uses.
Some farmers with natural gas production on their land,
particularly those who own their mineral rights, have been
portrayed in popular media as “shale-ionaires”.4 They may sign
lucrative leases allowing natural gas companies land and subsurface access. Without this access, the industry encounters
barriers to the construction and installation of wellpads, storage
facilities, and pipelines that transport natural gas to processing
and trade hubs. Farmers who sign leases typically beneﬁt
ﬁnancially from signing bonuses and/or royalties when natural
gas is produced, particularly if their ownership rights extend
beyond the surface to subsurface (mineral) rights. The initial
ﬁnancial beneﬁts may be substantial, especially for mineral
rights holders.5
However, the considerable focus on the ﬁnancial beneﬁts
Pennsylvania farmers may experience can elide other critical social
and environmental concerns, obscuring ways that the natural gas
boom may place certain Pennsylvania farmers at risk. Within our
case study analysis, we interviewed 36 farmers who manage small
and/or midsized operations, 31 of whom owned their mineral
rights.6 Our ﬁndings demonstrate that owning land and/or having
mineral rights does not necessarily afford farmers of small and midsized operations decision-making power over how their land is
used for natural gas production. Our ﬁndings also demonstrated
that owning land and/or mineral rights fails to facilitate meaningful
participation in the processes of negotiating and enforcing related
lease terms. Moreover, these economically marginalized farmers
can face increased exposure to various environmental risks upon
entering into private agreements with the unconventional natural
gas industry (Jacquet, 2014).
In Pennsylvania, small and midsized farm operations already
contend with persistent economic marginalization (Bienkowski,
2015), unstable global markets, and increasing costs for agricultural land and other inputs. In counties like Bradford, Susquehanna,
and Washington,7 for example, competition from large, consolidated, and vertically integrated agribusiness ﬁrms (particularly in
sectors like dairy) renders small and midsized farm operations
especially susceptible to market downturns (Adams and Kelsey,
2012). While natural gas production may mean an initial infusion
of cash, we found that farmers experience environmental injustice
and risk by becoming entrenched in a long-term web of

4
For example, see 60 Minutes' segment on them at: http://www.cbsnews.com/
videos/extra-meet-the-shaleionaires/.
5
Mineral rights refer to owning some portion (or all) of the mineral wealth
underground, typically below 300 feet. This division of surface and underground
wealth is an historical arrangement, brokered between the federal government,
states, and large industries like the rail sector. Unlike states like Colorado, where
split estate dominates and means that surface and mineral rights are often severed,
mineral rights ownership is much more common among Pennsylvania landholders
like farmers. See http://www.leg.mt.gov/content/publications/environmental/
hb790brochure.pdf.
6
We utilize estimates of farm size were informed in part by USDA characterizations of small and midsize farms in the region. These are deﬁned for our study as
farmers with less than 500 acres and/or 200 livestock. Large farmers have over 500
acres and/or more than 200 livestock.
7
These three counties encompass our study site, as described in the Methods
section.

dependence between these two natural resource dependent industries. This intersectoral dependence may limit farmers' longterm decision-making agency, as well as their capacity to mitigate environmental risks.
The farmers in our study who owned small and midsized
operations felt constrained to accommodate particular industry
practices that often included increased exposure to myriad
environmental risks and uncertainties. For operators of these
farms, environmental risks e now increasingly documented
across the US (see also: St. Fleur, 2015; Kelly, 2014) e include:
public health impacts, such as increased rates of birth defects
within a half mile of wellpads (McKenzie et al., 2014); water
contamination, including loss of household water quality; harm
to livestock (Mint Press News, 2015; Wilber, 2012); increased
trafﬁc, noise and light pollution (Brasier, 2014); decreased
property values (Brasier et al., 2011; Cooley et al., 2012); inequitable and restricted access to information about chemicals used
in unconventional production (Colborn, 2011); disturbed landscapes; and diminished quality of life (Perry, 2013; McKenzie
et al., 2014).
Recent studies characterize the impacts from the disproportionate number of wells in Pennsylvania's poor communities e
particularly on rural farmland in counties such as Bradford and
Susquehanna e as examples of rural environmental injustice
(Bienkowski, 2015; Ogneva-Himmelberger and Huang, 2015).
Farmers we interviewed with small and midsized operations also
reported experiencing corporate bullying and related disempowerment throughout the leasing and production processes
and described the need to ﬁght to receive promised royalty
payments. These patterns align with journalistic investigations in
which landowners reported similar experiences of procedural
inequity (Kelly, 2014; Lustgarten, 2013).
To date, limited sociological research examines the relationships
between rural environmental injustice and intersectoral natural
resource dependence. Yet Pennsylvania Extension notes the need
for more research, observing: “There is some association between
Marcellus shale activity and dairy farming…and other types of
farming…that requires further study and consideration,” beyond
anecdotal assessments suggesting that all farmers have beneﬁtted
from natural gas development during the current boom (Adams
and Kelsey, 2012: 4). To address this research gap, we ask: What,
if any, are the environmental justice implications of the unconventional natural gas industry's presence in rural agricultural
spaces, particularly for farmers with small and midsized
operations?
To examine this question, we draw upon a study we conducted
with Pennsylvania farmers in 2012, utilizing ﬁndings from 42 indepth interviews,8 participant observation, and archival analyses.
We show how Pennsylvania farmers of small and midsized operations rely economically on the hydraulic fracturing boom. They
leverage unconventional natural gas leases to supplement modest
farm incomes and limited federal subsidies; alleviate debt and
maintain their farm for their future generations; and/or to transition to less intensive forms of farming. Early in our study, we also
interviewed owners of six larger farming operations, through the
initial network sampling suggestions offered by key Pennsylvania
State extension agents. These larger operators played important
roles as gatekeepers by providing initial contacts with small and
midsized farmers that were vital for this project. Yet it quickly
became clear that their environmental justice experiences varied
and that scholarly investigations of the experiences of small and

8
As described in Methods, 36 of these interviews were with small and midsized
farmers, and six were conducted with Pennsylvania State Extension agents.
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midsized operations with unconventional natural gas production
on their land merited greater attention. Nevertheless, in future
research we suggest that a robust comparison of the experiences of
farms of various sizes would prove fruitful; our limited sample of
large farms indicated that approximately one-third of operators of
larger farms had largely positive experiences with natural gas
production on their farmland.
Signiﬁcantly, operators of small and midsized farms that we
interviewed describe how they feel constrained to allow unconventional natural gas production on their farmland. We ﬁnd that as
these farmers experience intersectoral dependence between both
the unconventional natural gas sector and the agriculture sector,
this compounds their social and economic vulnerabilities. We
therefore ﬁnd that decisions to sign natural gas leases are not
simply free, beneﬁcial, rational9 economic choices for farmers who
wish to participate in energy production. Instead, they represent a
lack of procedural equity, which subsequently exposes those
operating small and midsized farms to increased environmental
risks. We contend that these procedural inequities10 represent an
important but overlooked form of rural environmental injustice,
where rational action is shaped via consolidated markets and
corporate bullying.
2. Environmental injustice and intersecting natural resource
dependencies
We ground this analysis in three sociological literature: environmental justice, natural resource dependence, and the sociology
of agriculture. We combine insights from these literature to
examine ways that farmers of small and midsized operations in
Pennsylvania experience intersecting vulnerabilities that condition
this unique case of rural environmental injustice.
2.1. Environmental justice
We deﬁne environmental justice (EJ) as the ability of people,
regardless of “race, color, national origin, or income” (EPA, 2012) to
experience freedom from environmental risks where they live,
work, and play (Taylor, 2000). Importantly, our deﬁnition encompasses a central but sometimes under-articulated aspect of EJ e
namely, meaningful and democratic participation in decisions
related to locally undesirable land uses (LULUs) (Freudenburg and
Pastor, 1992) near people's homes or communities (Lake, 1996),
such as landﬁlls, waste incinerators, and mining, drilling, or other
extractive operations (Arnold, 2000; Shrader-Frechette, 2002; Ishiyama, 2003; Salkin, 2006).
Concern over the exposure of vulnerable populations to LULUs
motivated historical EJ activism in the US. Social mobilization in
Love Canal, New York, and Warren County, North Carolina,
precipitated a ﬂood of pioneering research on inequitable exposure
of marginalized populations to environmental risks (Mohai et al.,
2009). Researchers found that communities with higher percentages of racial and ethnic minorities and higher poverty rates were
more likely to have LULUs, such as hazardous waste sites (US GAO,

9
We employ “rational” here in an economic sense, following rational choice
theory and the notion that individuals will based economic decisions on their own
“highest self-interest,” to achieve the maximum beneﬁt possible. In particular, we
also suggest that “rational” implies that farmers will be able to make decisions with
“perfect information,” one of the foundational assumptions of economic rationality.
See also Granovetter, 1985.
10
We expand on the environmental justice concept procedural equity (e.g. Lake,
1996) by drawing from Leventhal (1980). We deﬁne “procedural injustice” or
inequity as inattention to a fair process characterized by “consistency, accuracy,
ethicality, and lack of bias,” and in which actors feel they “have a voice.”
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1983; Bullard, 1983; UCC Commission on Racial Justice 1987).
Inspired by these ﬁndings, by the passage of Clinton's Executive
Order 12898 in 1992, and by successes of the US Civil Rights
movement (Taylor, 2000), US EJ activists mobilized to address unjust policies (Sze and London, 2008), gain equal legal protection
from environmental hazards (LaVelle and Coyle, 1992), and create
mechanisms facilitating procedural equity related to land use decisions (Lake, 1996).
While subsequent EJ research continued to debate and examine
racial and other demographic characteristics of waste sites and
pollution created by industrial facilities (Bryant and Mohai, 1992;
Bullard, 1993, 1994; Hofrichter, 1993), the ﬁeld began to include
more historical-comparative and community-based research
(Pulido, 1996; Szasz and Meuser, 1997; Pellow, 2001). Case studies
increasingly interrogated institutional and structural components
of environmental racism and other injustices (Hurley, 1995; Taylor,
2000; Pellow, 2002; Brown, 2007; Mohai et al., 2009), as well as
environmental health impacts (Brown, 2007; Corburn, 2005;
Brown and Mikkelsen, 1990; Novotny, 1998), primarily in urban
settings.
Roberts and Toffolon-Weiss (2001) turned to rural outcomes in
Louisiana when they identiﬁed the proﬁt motive and alliances between businesses and the state as primary mechanisms behind
unjust land use decisions impacting Louisiana communities. Subsequent studies interrogated EJ in rural development contexts,
including: toxic and chemical pollution in the South's Cancer Alley
area (Allen, 2003; Lerner, 2005); sacriﬁce zones across former U.S.
manufacturing hubs (Lerner, 2005); military and hazardous wastes
left in rural and Native American communities (Malin et al., 2010;
Malin and Petrzelka, 2011; Malin, 2015; Hooks and Smith, 2004,
2005; Ishiyama, 2003; Kuletz, 2001, 1998); and environmental
health outcomes of pesticide exposure (Pulido, 1996; Brown, 2007,
Holmes, 2013). Still, little work has examined how environmental
injustice in these rural spaces may be linked to other natural
resource-dependent industries.
Important research has begun in international contexts. For
example, the World Conservation Union published a report entitled
“Environmental Justice and Rural Communities” focused on EJ in
resource-dependence areas of India and Nepal (Moore and
Pastakia, 2007). Similarly, the international food sovereignty
movement, with its emphasis on injustices faced by peasant
smallholders and small-scale agriculturalists, has roots in the global
south (e.g. Glipo and Pascual, Jr. 2007, Altieri and Toledo, 2011,
Edelman, 2013). Yet conditions fostering rural environmental injustices in the daily lives of small and midsized farmers are not fully
examined in the US context.
In Pennsylvania, extractive industries and agriculture have coexisted for decades. However, scholars have focused primarily on
EJ activism in Pennsylvania's more urban spaces, such as Chester
(Foster, 1999) or the controversial Harrisburg incinerator case,11
rather than on patterns of vulnerability in the state's rural spaces.
As such, there is much to be learned about the historical, structural
dynamics that shape unjust land use decisions within rural areas,
particularly through community-level economic dependence on
natural resource-based industries like agriculture or mining (Malin,
2015), in Pennsylvania and more broadly.
Examining the aspects of rurality e such as economic marginalization e that condition natural resource dependence in Pennsylvania can help us better understand cases of rural environmental
injustice related to natural gas production. For example, OgnevaHimmelberger and Huang (2015) found that impoverished

11

For example, see: see http://www.umich.edu/~snre492/Jones/harrisburg.html.
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populations in rural Pennsylvania experienced the most vulnerability to LULUs related to unconventional shale wells. Author (2013)
and Hudgins and Poole (2014) interrogate the inﬂuences of
neoliberalism on land use decisions and environmental governance
mechanisms in the state, respectively. Perry (2012) observes that EJ
and other quality of life outcomes related to hydraulic fracturing
result in “collective trauma” in Bradford County, Pennsylvania.
Generally, however, sociologists have yet to systematically
analyze EJ outcomes of unconventional oil and gas production
across the U.S. and globally (Willow and Wylie, 2014). And environmental injustices related to class, economic vulnerability, and
spatial location in this context remain underexplored. Moreover,
the speciﬁc impacts to farmers of small and midsized operations
who navigate between two industries, unconventional natural gas
production and agriculture, merit more analysis.
2.2. Natural resource dependencies and community vulnerability
Unconventional natural gas development increasingly depends
on privately-held farmland (Jacquet, 2014), creating distinct forms
of natural resource dependence and multiplying links between
extractive industries and agriculture. In locations like Pennsylvania,
where landowners have not mobilized coalitions like in New York
(Stedman and Jacquet, 2011), these links can compound small and
midsized farmers' vulnerabilities.
Rural communities whose economies depend signiﬁcantly on
natural resources face social, economic, and environmental instability and uncertainty. Boom and bust cycles (eg., Brown et al.,
2003; England and Albrecht, 1984) and seasonal, weather-related
ﬂuctuations mean that natural resource dependent communities
(NRDCs) are frequently vulnerable to economic instability, to dramatic trends in global commodities markets, and to localized un- or
underemployment, whether they supply raw materials for energy
production or food consumption (Krannich and Luloff, 1991;
Humphrey et al., 1993). Freudenburg (1992) asserted that NRDCs
are subject to economic shocks generated extra-locally, through
what he termed the “cost-price squeeze.” While global prices for
commodities tend to fall, costs of local production continue to rise.
Freudenburg and Gramling (1998) used Louisiana's petroleum
extraction industry to show that even without regional petroleum
resources being depleted, extraction slowed for multiple other
reasons related to global market prices. Forward and backward
linkages might create stable economic development in NRDCs, but
establishing these linkages is rare for NRDCs because resource
extraction has seldom led to stable connections to the wider
economy (Bunker, 2005). Yet these dependencies persist, perhaps
due to over-adaptations to given industries, which can sometimes
mimic economic addictions (Freudenburg, 1992; Freudenburg and
Frickel, 1994).
Due in part to their natural resource dependence, U.S. rural
communities face a diverse constellation of interrelated problems:
rates of rural poverty (17.7%) in the U.S. outpace those of many
metropolitan areas (DeNavas-Walt et al., 2014); widespread unemployment plagues many rural communities; and food insecurity
affects approximately 3.1 million rural households (ColemanJensen et al., 2013). Environmental pressures such as climate
change, pollution, land degradation, and the swift diminishing of
high-quality freshwater resources all place increasing pressure on
the natural resources of rural working landscapes, narrowing
choices for rural residents and increasing environmental risk.
Persistent economic vulnerabilities have been consistent
structural disadvantages in rural NRDCs. Humphrey et al. (1993)
identiﬁed rural deindustrialization, extra-local power of extraction industries over communities, and core-periphery relations
between urban and rural areas in the U.S. as key mechanisms in

rural impoverishment. Further, Peluso et al. (1994) found that rural
NRDCs act as internal colonies or peripheries to core areas with
more political-economic power, rendering NRDCs vulnerable to
persistent poverty and to economic devastation if extralocal markets or industries on which they depend falter.
Schafft et al. (2013, 2014) and Brasier (2011, 2014) have examined relationships between community well being and the Pennsylvania natural gas boom, drawing upon the insights of
community leaders to emphasize impacts to community infrastructure and services like schools. Our work builds upon this
important scholarship to explore ways that small and midsized
farmers in Bradford, Susquehanna, and Washington Counties e
whose daily lives pivot on intersecting natural resource dependencies e experience unique forms of environmental risk and
procedural injustice.
These counties have historically hosted natural resourcedependent industries such as forestry, agriculture, and tourism.
They have also been central to the natural gas boom in Pennsylvania. For example, Bradford and Susquehanna counties alone
produced 41% of the total Marcellus natural gas extracted in June
2014 (Kelly, 2014). But dependence on these sectors has also helped
structure the region's persistent economic marginalization, making
it one of the most chronically poor pockets of Pennsylvania (US
Census Bureau, 2012; Brasier et al., 2011). While Washington
County has a more diversiﬁed economy (US Census Bureau 2010), it
still relies on coal extraction, has a growing small-scale agricultural
economy, and increasing wet natural gas production (EIA, 2015a,b).
2.3. Pennsylvania farming: farmers' structural vulnerabilities
Nationally, a host of trends in agriculture challenge the viability
of small and midsized farms. The vertical integration and consolidation of supply chains (Heffernan et al., 1999; Hendrickson et al.,
2002; Hauter, 2014; Howard, forthcoming); the increasing concentration of key agricultural inputs such as the seed and chemical
sectors (Howard, 2009); highly competitive global commodity
markets; high fuel costs; and new food safety and water contamination regulations collectively combine to advantage larger,
consolidated operations, while marginalizing US small and
midsized farms.
While rural agricultural sociological scholarship explores the
challenges faced by rural farmers (e.g. see Lyson et al., 2008), the US
food justice literature tends to focus primarily on entrenched
structural injustices in urban spaces. As Agyeman and McEntee
(2014: 212) note, “Food justice as a social movement arose largely
from urban-located social justice groups that explicitly addressed
food inequalities based on race and/or socioeconomics.” And while
alternative food social movements have championed rural farmer
voices, fostering an idealized rural nostalgia, these same voices are
frequently appropriated or underrepresented within alternative
food systems discourse and analysis (Bowen and De Master, 2014).
Notable exceptions explore injustices experienced by agricultural
workers and indigenous groups (e.g. Brown and Getz, 2008, 2011;
Harrison, 2006, 2011; Alkon and Agyeman, 2011; Holmes, 2013)
and the racial aspects of agricultural ownership (e.g. Gilbert, 2003;
Gilbert et al., 2002; Wood and Gilbert, 2000). While these examinations are critical, marginalized rural agricultural voices also merit
scholarly attention, particularly within NRDCs.
In rural Pennsylvania counties, agriculture has been a strong
component of the local economy for centuries. Nevertheless in our
study, farmers that operated small and midsized farms faced
numerous contemporary threats to their viability. These threats
include structural dynamics described above and changing demographics, such as farmer retirements, rural outmigration,
Pennsylvania's decline in number of dairy cows, particularly in
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Bradford County (Center for Rural Pennsylvania, 2014), and a national trend of 400 millions acres of farmland transitioning out of
current forms of production in the next 20 years (Ross, 2013).12
Adding to these demographic shifts, Pennsylvania farmers of
small and midsized operations face signiﬁcant vulnerabilities due
to sector-speciﬁc consolidation. In the dairy sector e a primary
commodity sector for Pennsylvania's agricultural producers e
farmers must compete with considerably larger and more
capital-intensive national operations in states like California,
Arizona, New Mexico, and Wisconsin. According to Hoard's
Dairyman, a mere 10,000 dairy farms in the U.S. (or approximately 20% of dairy farms overall) now produce 80% of U.S. milk,
with close to 50% of total production dominated by only 2500 of
the largest dairies (Geiger, 2013). Dairy ranks as one of the more
volatile and marginalized sectors overall. Nationally, for example,
the U.S. lost approximately 5000 dairy farms annually between
1997 and 2007, as the average herd size grew rapidly. Farms with
over 2000 cows more than doubled between 2000 and 2006,
with more than 25% of the nation's milk coming from industrial
“mega-dairies” (FWW, 2011).
While Pennsylvania's dairy farms rank ﬁfth nationally in milk
commodity sales and fourth in overall production (USDA NASS,
2012), Pennsylvania's small and midsized operations ﬁnd it
increasingly difﬁcult to compete. Those that remain in business face
ﬂuctuating and ﬁckle hundredweight prices for ﬂuid milk; prices are
set by antiquated government formulas and controlled by a relatively small cadre of commodities traders (FWW, 2011). Dairy producers also face a narrowing set of options to market their milk, so
most pool it within large, increasingly consolidated dairy cooperatives. Concomitant with the surge in hydraulic fracturing,
Pennsylvania dairy farmers recently experienced falling milk prices,
with feed and fuel costs rising precipitously (USDA ERS, 2010e13).
Nearly half of the farmers in our study were dairy farmers, and
many others had direct economic connections to dairy through
raising feed crops or value-added enterprises. While many full-time
small and midsized Pennsylvania dairy and crop producers receive
modest federal subsidy supports that mitigate some of the economic
challenges confronting small and midsized producers (USDA NASS,
2012, Wise, 2005, EWG, 2012), these subsidies are insufﬁcient to
shield them from the blunt forces of the increasingly consolidated
and corporately controlled global marketplace. While small and
midsized farmers do have access to federal and state farm subsidies
(EWG, 2012), their access tends to remain more limited than larger
operators. Though a host of community-based, market-based initiatives have arisen in Pennsylvaniadfrom Community Supported
Agriculture farms to food hubs to farmers markets to organic and
diversiﬁed production systemsdthe overall impact of these initiatives on agriculture and rural development remains modest. While
these initiatives offer promise for economic development in Pennsylvania, (e.g. see Brown et al., 2013), most community-based initiatives remain limited in overall scale and directed toward specialty
markets (e.g. see Hinrichs, 2010; Lyson et al., 2008).
From this position of economic vulnerability, the operators of
small and mid-sized farms in our study felt constrained to sign
leases. They found themselves caught in a nexus of natural resource
dependencedbetween the vulnerable agricultural sector on the one
hand, and unstable unconventional natural gas production on the
other hand. The environmental risks and uncertainties and lack of
procedural equity they experience at the intersections of these industries foster an important form of rural environmental injustice.

Our study primarily utilized qualitative methodsdinterviews,
participant observation, and content analysisdto explore the impacts of hydraulic fracturing activity as it intersects with agriculture
in rural Pennsylvania.
We selected Bradford, Susquehanna, and Washington counties
for our study sites due to a variety of overlapping considerations.
First, we identiﬁed Pennsylvania counties where there had been
simultaneously rapid shifts in production in certain central agricultural sectors (such as dairy) even as these places saw increased
natural gas production (Adams and Kelsey, 2012; Center for Rural
Pennsylvania, 2014). Once we identiﬁed ten counties of interest
based on these criteria, we then determined locations of overlapping concentrations of farms and drilling activity in these
counties using ArcGIS. Based on these analyses, Bradford, Susquehanna, and Washington Counties emerged as spaces where agricultural and drilling activity overlapped most intensively, and we
determined to draw our sample of farmers and institutional experts
from those areas.
This allowed us to conduct our ﬁeldwork in counties that
Pennsylvania State Extension agents had identiﬁed as key locations
to study intersections between agricultural and natural gas production, but where little empirical work had been done (Adams and
Kelsey, 2012). Indeed, Bradford County saw an 18.8% reduction in
cow numbers and a 18.2% reduction in milk production, alongside
its 515 wells; Susquehanna County saw a 20% reduction in cow
numbers and a 14.1% reduction in milk production, while hosting
186 natural gas wells; and Washington County saw a 18.9%
reduction in cow numbers and a 28% reduction in mile production,
while hosting 309 natural gas wells (Adams and Kelsey, 2012).
As discussed above, Bradford and Susquehanna Counties'
persistent poverty, natural resource dependence, and strong performance in unconventional natural gas production (US Census
Bureau 2012; Brasier et al., 2011) also made them important to
study from an EJ perspective. Because Washington County is closer
to major urban markets, it afforded a relevant comparison: in spite
of possessing a more diversiﬁed economy (US Census Bureau 2012),
it too experienced decreased agricultural productivity, particularly
in the dairy sector, and increased natural gas production (Adams
and Kelsey, 2012).
After identifying our study sites, we determined that we would
interview Pennsylvania State Extension agents working with the
agricultural community in these counties. We identiﬁed 6
Extension agents working for Pennsylvania State University with
related specializations in agriculture, natural gas and energy, and
water; all agreed to be interviewed. These initial interviews
conﬁrmed the rationale behind our choice to focus on impacts to
small and midsized operators, which their data suggested were
experiencing under-researched outcomes (Adams and Kelsey,
2012). They also helped us better understand the contentious
politics surrounding unconventional natural gas production in
Pennsylvania.
For our farm visits and interviews, we focused primarily on
farmers of small and midsized operations with less than 500 acres
and/or 200 livestock,13 selecting these farms for several key reasons. First, each of the Pennsylvania State Extension agents we
interviewed observed persistent vulnerabilities that were particularly affecting small and midsized farm operations in the state.
Second, as discussed above, farmers of small to midsized operations

12
In Pennsylvania, the average farmer age aligns with the national average (55
years), which is in step with retirement trends, an aging farmer population, and
national land transition patterns.

13
Estimates of farm size were informed in part by USDA characterizations of small
and midsize farms in the region, as well as preliminary interviews with expert
informants.
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tend to be more economically vulnerable, facing an increasingly
consolidated agricultural system in the U.S. (Heffernan et al., 1999;
Hendrickson et al., 2002; Hauter, 2014). Therefore, while Pennsylvania State Extension agents introduced us to operators of larger
farms, and while these larger operators did provided important
alternative examples of farmers with more acreage and/or more
livestock, we focused on small and midsized farmers and their
more pronounced and unique vulnerabilities to procedural inequities and increased environmental risk.
Farms and farmer participants were identiﬁed using Pennsylvania State University's AgMap, Local Harvest, and Manta. We
additionally used a network sampling strategy to identify interview
participants. We asked 50 farmers to be interviewed; 36 small and
midsized operators farmers agreed and participated in our study
(along with six larger operators who helped us access other farmers
in the region). Thirty-three of the farmers of small and midsized
operations we interviewed had natural gas activity directly on their
land; 31 owned their mineral rights.
We conducted 42 in-depth, semi-structured interviews. In
addition to interviews with farmers, 6 interviews were with Penn
State Extension agents.14 Four Extension interviews were conducted over the phone and two were conducted in person, at
Extension ﬁeld ofﬁces. All interviews with farmers were conducted
on-site and included extensive farm visits and tours of wellpads
and other natural gas infrastructure. Interviews lasted 1e2 h and
were recorded. We asked farmers questions about their farms,
leasing experiences, trust in corporations, and positive and negative experiences with natural gas production. Interviews and ﬁeld
notes were transcribed, analyzed for emergent themes, and then
coded and analyzed utilizing NVivo Qualitative Analysis software.
Three team members coded interview data independently and
discussed coding approaches in three separate and iterative
meetings, assuring inter-rater reliability in the way that interview
and archival data were interpreted and analyzed.
In addition to farm visits and in-depth interviews, we conducted
extensive archival analyses of state records on natural gas extraction activity, leases and lease terms, and development of natural gas
regulations and institutional enforcement of those over time. These
allowed us to piece together the complex relationships between
agriculture and natural gas, exploring change over time.
4. Findings and analyses
Our evidence shows that people operating smaller and midsized
farm operators are caught at the nexus of intersecting forms of
natural resource dependence. Because farmers in our study experienced compounded forms of vulnerability, they were not positioned to parlay their mineral wealth into power or protection from
daily environmental risks or uncertainties. They particularly
experienced procedural inequity, since they felt constrained to
allow unconventional natural gas production on their land, utilizing it for income they needed to informally subsidize their small
and midsize farms. Below, we show how farmers' intersectoral
dependencies helped condition environmental injustice.
Farmers in our sample used natural gas lease monies to address
economic vulnerabilities they experience as marginalized players

14
We also conducted six in-depth interviews with larger operators, to begin
observing differences between small/midsized and larger operators, thereby assuring validity in our analyses. The larger operators we selected were mentioned by
Extension agents as having abundant natural gas production and being important
community gatekeepers. A couple of these larger farms had organic dairy operations, so we chose them based on that research interest as well. For purposes of this
analysis, however, we focus exclusively on interviews with small and midsized
farmers.

in the agriculture sector. Lease monies supplemented their modest
farm incomes, providing their households with social safety nets.
These funds also allowed them to alleviate debt, maintain future
farm operations for their children, and to transition out of dairy
farming speciﬁcally. While natural gas income provided an initial
beneﬁt for their operations, these farmers face a type of devil's
bargain: in an effort to save and secure their farming livelihoods,
they feel constrained to depend on volatile natural gas markets for
income.
One Bradford County dairy farmer explained his position this
way:
Farmers now, especially dairy farmers, we are really, really
hurting. So a lot of us are looking for any way out. We're doing
what we love, and it costs us money to farm. So we ﬁnally break
down and say ‘I'll sign the damn lease. It's a way to save my
cows.’ And that's been happening more and more.
Another Susquehanna County farmer expressed how he and his
neighbors felt that signing natural gas leases was the only way to
save their farming operations: “A lot of farmers would have had to
go out of business if it wasn't for the gas industry coming in and
giving us the money to help with our farms. Otherwise, we all
would have lost it.”
Our ﬁndings demonstrated that owners of small and midsized
farms accepted risks to assure much-needed income the industry
offered. To support these observations, we offer extensive empirical
illustrations of farmers' dependence on both agriculture and natural gas production. Though their mineral rights admittedly
enhance their incomes initially and offer some leverage with natural gas companies, we show how this current natural gas boom is
far from a boon for operators of Pennsylvania's small and midsized
farms.

4.1. Corporate bullying, lack of procedural equity, and
environmental risks
Most farmers we interviewed indicated that their mineral rights
ownership did not confer adequate participation in the leasing
process; they repeatedly reported that corporations were not
transparent. Particularly, despite owning their land and often their
mineral rights, they found they had little agency over the natural
gas industry's access to their land or the environmental impacts,
uncertainties, and risks resulting from unconventional drilling on
their farmland.
Speciﬁcally, farmers lost power over who accessed their land
and when. One Susquehanna County organic dairy farmer had a
unique institutional perspective on small and midsize farmers' lack
of power, given his leadership role in the Pennsylvania Association
for Sustainable Agriculture (PASA). He noted farmers' powerlessness and vulnerability in negotiating and enforcing leases with the
industry:
The theme power just came up a lot [in my conversations with
farmers]. …[F]armers felt like they didn't have the power, you
know, they wanted someone like PASA to be an ally to give them
more power…because the gas companies have so much power
here and farmers, you know, don't.
In spite of owning mineral rights, farmers did not experience
procedural power. Instead, they traded economic vulnerability in
the agriculture sector for dependence on the unstable unconventional natural gas sector.
Lack of transparency was a consistent theme within our
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interviews. One sustainable dairy farmer noted, “As for the companies themselves, I think the bigger frustration is, they don't tell
you what's going on…Yes, we signed the lease, we signed the
agreement, but you're [natural gas company] not going to trash my
farm.” Another farmer explained: “Well, we believed what they
[their leaseholding company] said. We believed they would do
what they said, and honor the agreements [leases]. And it's just
through time and experience and talking to neighbors, that we see
that they don't mean a thing that they say.” We use the term
“sustainable” to identify farmers who used either organic and/or
holistic methods for livestock care and crop management. These
farmers also belonged to the Pennsylvania Association for Sustainable Agriculture and adopted their agricultural practices,
including avoiding synthetic chemicals or pesticide use whenever
possible. Sustainable methods were used by about two-thirds of
our 36 small and midsized operators.
The majority of operators of small and midsized farms we
interviewed reported feeling bullied by natural gas companies
eager to access their land and minerals, while farmers are given
neither the ﬁnancial support they were promised nor the decision
making capacity procedural equity demands. One farmer described
the process this way:
We have friends that…haven't gotten paid yet. They haven't
gotten any royalty checks and their unit has been in production
for almost a year…. Every time we have a question, it's like, ‘Oh
you didn't send in this form,’ or ‘We haven't received this or
that.’ … It's big money, big corporations. These people have a
whole room full of lawyers sitting around with nothing else to
do but think of ways to get over on somebody. And they do…. It's
the principle of it. It's the deception, the principle and the
bullying…by corporations, corporate bullying.
A strong pattern emerged among our interviewees, where 30
out of 36 respondents reported being pressured by company representatives like landmen e rather than participating equitably in
decision-making processes. Farmers experienced procedural inequity both when signing leases and during various production
phases. A small-scale dairy farmer explained, “We've actually had a
landman threaten us here on our property.” In a scenario representative of the interactions many farmers experienced, one dairy
producer reported the lack of power he felt in his relations with the
company holding his lease: “They're just trying to bulldoze right
over us. It was all permission before, and now it's just, ‘We're going
to buy it from Talisman’ e our lease e ‘and then do whatever we
want.’ That's what they said….basically Chief is bulldozing right
over top of us, and going to do whatever they want no matter what
we say.”
Farmers frequently described how this bullying extended to
public meetings intended to provide open forums to discuss the
industry's rapid growth in Pennsylvania.
One small-scale dairy farmer explained a typical situation:
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their communities. A small-scale dairy farmer from Bradford
County explained:
If they would just be square and deal with people, treat them
with respect, even though (pardon the language) they're
screwing everybody. ..But that's not the reality…They don't have
to follow the rules. Chesapeake doesn't have to follow the rules.
They dump in rivers, they have spills, they're toxic. There was
one time, two years ago now, something leaked from a gas truck
going down the road…Their [Chesapeake's] response? ‘Oh, no,
that's not anything harmful, it's minerals, water, something like
that.’ But they had to dig out the whole road and replace it.
Another farmer described her concern over the environmental
damages she, her family, and her employees were exposed to due to
unconventional activity on their land:
We understood that when you go in an area and you're
extracting natural resources, that there is destruction, there's an
inconvenience, and, yes, there are going to be accidents. Things
will happen…We knew some water was going to be contaminated, that's the nature of the business…And we were assured
and saw the landman's charts, the graphs, the literature and
everything else. But it's been completely, completely opposite.
31 of the 36 farmers we interviewed showed us or described
damage to their land or experiences of environmental risk. One
farmer explained: “What we're most interested in is reclaiming e
I'll take you up and show you where they put in the pipeline…it's
our hayﬁeld. You should see the disgrace. They put in a temporary
waterline down here one year. And it broke. We had frack water all
over the friggin’ place. They completely destroyed our land.” Other
farmers have had spills on their land and lost livestock as a result.
One dairy farmer reported:
There have been a few brine spills that happened. There's been a
few ﬁnes, some of our animals were involved in one of those
brine spills. But we didn't even know that it was a brine spill till
2 years later when we read in the paper that there was a
miniscule ﬁne for that..As a landowner, if there was a brine spill,
DEP [Department of Environmental Protection] should have
come to me and said, ‘Your cows are in the drinking water area
of a brine spill. Did you have any problems?’. Nobody contacted
us….Then we had a few heifers that dropped their calves. We
didn't know why at the time.
Importantly, some farmers reported that they planned to transition out of farming, not because of natural gas monies, but
because of irreparable damage to their farmland and operations.
One mid-scale cattle farmer observed:

We organized a meeting at our church to address problems
people were having with their leases and land. The meeting, it
was ﬁlled to capacity. And Chesapeake was supposed to give a
presentation and answer people's questions. Instead they were
a little less polite about it. Basically they were giving veiled
threats, their security guards were there e armed….The
meeting was a dismal failure.

A lot of people have given up farming because they [the gas
companies] weren't careful…For us, they put in water lines and
didn't re-seed the hay ﬁeld properly. That might affect us next
year, on the amount of cattle we're able to keep. They don't care.
They say, ‘Well, you can sell your livestock, and we'll give you
money to buy new cows.’ Well, you don't understand that, there
is a rhythm. If I lose a year, that means I lose the calves that I
can't send to market. It means that I can't provide the ﬁnancial
means to feed my cows.

Such lopsided interactions with natural gas companies left
farmers feeling disempowered, excluded from procedural equity,
and exposed to serious environmental risks on their land and in

Another Bradford County organic dairy lost their organic certiﬁcation due to sloppy reclamation by the natural gas company
holding their surface and minerals leases. That farmer observed:
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“Because of the pipeline, they didn't seed it back organically…It
wasn't renovated in compliance with requirements to certify
organically…they're supposed to put things back the way it was.
We went as far as to give them the name of a guy, a local guy, who
can get in organic seed for us. They never contacted that guy. So…
we can mark organic certiﬁcation out for 3 years.”
Though farmers gain initial economic relief by signing leases,
they experience signiﬁcant environmental risk and sacriﬁce procedural equity to do so. Even when actual damage had not occurred,
the uncertainty of environmental risk weighed heavily on some
farmers. As one farmer explained,
It's this uncertainty. Not knowing. Every day when we get up,
we're not sure what's going to happen. Some people have the
illusion they're gonna become wealthy and maybe if they do
contaminate, maybe it'd justify it. But…for us it would be
absolutely devastating if they contaminated our water. It
would be the end of this business, because we know the
procedure they follow when they contaminate water. They
bring water buffaloes on your property e a big plastic tank
which they or they don't ﬁll. And you think ‘Uh, guests
wouldn't come here and drink our water or shower in this
because the water is poison?!’. So it's just the uncertainty,
constantly not knowing what's gonna happen that really….[it]
weighs heavily daily.

4.2. Dependence on natural gas income
4.2.1. Supplementing unstable incomes and limited social safety
nets
Each of the farmers we interviewed with mineral rights
expressed feeling constrained to sign natural gas leases, usually in
an effort to stabilize and reinforce their vulnerable farming operations and livelihoods. In many cases, leasing land for natural gas
production generated increased income, though farmers frequently
voiced concerns over depending on income from another bustprone industry. When asked why she leased portions of her onceproductive farmland to host a wellpad and pipelines, one smallscale sustainable dairy and crop farmer in Susquehanna County
exclaimed, “Oh geez, I can make $200 per acre on a corn crop, and in
all likelihood you're going to make a hell of a lot more on a well pad.
While it lasts.”
But some farmers expressed concerns that these initial economic beneﬁts might not outweigh longer-term environmental
risks. For example, a small-scale dairy farmer explained: “Like this
neighbor of mine said, ‘They sure made a mess out of your hillside
… if you could do it over again, would you do it again?’. ‘Dave,’ I
said, “I'm gonna make more off that hillside than I ever made in
entire life of farming. But no, I wouldn't do it again!’” Consistently,
farmers indicated that income from natural gas production was
too appealing to initially reject. However, eventual damage to
their land and their inability to control the ways their land was
developed and utilized led some farmers to regret their
participation.
33 of the 36 farmers we interviewed reported in clear, simple
terms that their farming livelihoods now depended on natural
gas-related income, due to the instability associated with
farming, their lack of safety nets, and the volatility of global
commodities markets. One small-scale Susquehanna County
dairy and wheat farmer put it simply when he said, “Our livelihood depends on it [natural gas lease monies]!” Another smallscale, sustainable crop farmer in Washington County observed
an overall pattern:

Some farmers are able to pay bills that they haven't been able to.
We never have a steady income…It doesn't work that way. At
least we do get paid twice a month instead of once…So if there's
any success with anyone out there…I say good for them!
A wife and husband farming team from Susquehanna County
observed that farmers' newer dependence on natural gas monies
fortiﬁed longer-term dependencies on agriculture. They explained
these community-wide patterns:
Wife: It's funny because sometimes when we're driving down
we'll see a house that we know and think, ‘Oh a new roof got
built? They must have gotten some gas money’…
Husband: New vehicles, new additions, things like that. I think
they hit the mother lode and it wouldn't have happened any
other way…These dirt poor farmers who have nothing, who've
struggled through all these years e more power to them!
W: When did a quart of milk ever go up in price? Yet the farmers'
expenses continue to go up. The equipment and gas have gone
up.
Our interviews showed that farmers use lease income to pay for
social safety nets such as healthcare. Thus, farmers' intersectoral
dependence is further compounded, in that their livelihoods and
daily quality of life depend on income from the volatile natural gas
and agriculture sectors. A Bradford County farmer with multiple
wellpads on his midsized organic dairy farm explained the ways
natural gas income helps assuage economic vulnerabilities of many
Pennsylvania farmers. But we also see his dual dependence; he
describes that farmers provide their own safety nets, that agricultural boom and bust cycles give farmers little control over their
livelihoods, and that this constrains them to turn to income from
natural gas production:
Overall, it's [the boom in unconventional natural gas production] been overwhelmingly positive for agriculture…First, agriculture is always economically challenged…agriculture goes
through up and down cycles, where prices for commodities slide
down e and those prices are not set by farmers! Recently,
they've [prices for organic dairy products] declined the worst in
35 years. We have had up and down economic challenges
throughout other portions of our time operating this farm. So,
whenever there can be a good source of revenues for farmers,
that's a good thing. The jobs that are related…that the industry
has opened up other off-farm opportunities for farm members
to work outside of the farm…has been helpful to gain beneﬁts
such as health coverage.
Another farmer we interviewed with a midsized operation
discussed his reliance on natural gas lease income as a mechanism
for coping with his dependence on agriculture. Natural gas income
allowed him to provide health insurance for his family and contend
with unpredictable, intense storm activity that year. He observed:
This year we lost 90e95% of our crop…Being as I don't work off
the farm, we pay our own health insurance, which is not cheap,
you know. We're responsible for all our bills…I would be
working off the farm. And I would probably weigh 82 pounds.
So, in our case, ﬁnancially I don't know where we'd be without
gas money.
The operator of a small-scale, family-run dairy farm we interviewed in Bradford County observed the structural constraints
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faced by dairy farmers in a consolidating industry. As he explained,
vulnerabilities that farmers feel due to unstable agriculture markets are initially reduced by the ﬁnancial beneﬁts of unconventional natural gas production:
The vast majority of these family dairies…they welcomed this
[natural gas] business. It hasn't been without challenges and
distractions, but…[motions around her kitchen]. You can see the
map… on the decline of dairy herds over the past 20 years…
We've lost 20% of the dairies over the past 5 years, but that is a
larger trend that has been steadily occurring over the past 20
years…
Pennsylvania State University Extension agents conﬁrmed how,
for farmers of small and mid-scale operations, natural gas monies
allowed them to stabilize their operations. One agent, specializing
in dairy farming and natural gas development, observed: “They
[leases from natural gas development] …well, it's more money,
allows them [small farmers] to pay off their home, get new tractors,
build new structures, a variety of things. It's allowed them to stay
on the farm. The cash ﬂow allowed them to survive.”
While signing natural gas leases allowed the farmers in our
study more ﬁnancial security and freedom while the gas industry
boomed, natural resource-based industries, including this one,
have strong historical patterns of busting (DePillis, 2015; Kelly,
2014). Financial gains and strategies to provide economic stability
are thus temporary. In fact, Lustgarten (2013) shows farmers in this
region have dealt with unpaid royalties and other broken agreements with the industry even before bust periods affected Bradford
and Susquehanna counties. Since farmers signed natural gas leases
from positions of existing economic vulnerability, we can see how
an intersectoral dependence has been structured via natural gas
leases. This has created conditions for rural environmental injustice, particularly procedural inequity and increased exposure to
environmental risks and uncertainties, whereby small and
midsized farmers are ultimately disadvantaged.

4.2.2. Alleviating debt, saving the farm for future generations
The vast majority of farmers we interviewed had multigenerational perspectives; they wished to hand their livelihoods
down to their children or grandchildren. Natural gas income
appeared to offer additional safety nets not available solely through
agricultural markets or federal subsidies. Lease and royalty monies
helped mitigate the vagaries of unstable, volatile agricultural sectors such as dairy, at least for the boom period (Lustgarten, 2013).
As one small-scale crop farmer in Washington County observed,
“Those [farmers] that…have leases…they have been able to pay
down some signiﬁcant debts from their farms. They have more
conﬁdence as to the future.” Another small-scale, sustainable dairy
and hog farmer in Bradford County expressed his economic
constraint and hope that this new stream of income could help him
pass his farm on to future generations:
For the area and for the farmers, this [natural gas income] is…a
godsend for us because farmers we're getting our brains kicked
in, especially the dairy farmers. Yeah, this is probably a
godsend for all of us, to be able to make some money, maybe to
be able to keep our farms. Keep it in the family and not try and
sell it off.
While farmers' strategies were indeed rational e based on expectations of income from natural gas leases signed and paid on by
industry during the boom period e as the industry vacillates and
certain sub-regions experience busts (Brasier, 2014), these
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agreements have been violated (Lustgarten, 2013) and leave
farmers with environmental risks and uncertainties (Kelly, 2014).
Thirty-one of the farmers we interviewed saw their new economic relationship with the natural gas industry as instrumental.
They often expressed the view that income from leases would allow
younger generations to enter into or remain a part of the family
farming business. One farmer explained:
People don't realize how far reaching the economics are…They
trickle down. Farmers…are good at reinvesting…There's been
some young farmers who were able to stay on the farm with
their parents because they weren't so economically dependent
on the milk check.…There's opportunities there that didn't exist
ﬁve years ago.
Farmers also reported paying off debts from large infrastructural
projects that their modest family farms would have otherwise had
to pay off over decades, pass on to future generations, or avoid
entirely. An operator of a small-scale dairy and livestock farm said:
“Over at the buffalo farm, we've been getting [natural gas] royalties
for a year and half. And that's paid for the whole barn, in a year and
a half…A lot of the royalties for us farm guys…we're able to pay
down our debt, we bought new machinery. You have to.”
While the income afforded by unconventional natural gas leases
created short-term beneﬁts for farmers, and may foster some
longer term viability for their farming operations, farmers' leasing
decisions represent a devil's bargain tied to structural rural environmental inequity. The natural gas industry is prone to similar
patterns of natural resource-based production as agricultural
commodity markets e volatility, instability, and shifting political
economies (Krannich and Luloff, 1991; Humphrey et al., 1993).
Thus, as farmers balance their dependence on agriculture with
dependence on natural gas leases to keep their operations viable,
they compound their vulnerabilities by depending on yet another
volatility-prone industry. While they may expect that income from
natural gas will provide reliable incomes and mechanisms for
bequeathing their farms to future generations, the scholarship
suggests that busts consistently follow booms in NRDCs, even
spanning industries (see review above, especially Freudenburg and
Gramling, 1998).
Yet farmers' longer-term concerns over bust-prone industries
like natural gas failed to outweigh the more immediate need for
ﬁnancial safety nets, offered in the form of a wellpad or gas lease.
Even the few farmers we interviewed who did not have wellpads
on their land expressed a strong desire to be a part of the boom. A
small-scale dairy farmer outside of Washington County asserted:
My brother and I, I'm 50, he's gonna be 52 in the fall. We have no
kids that want to take the farm over. The question always is,
‘How long do you go?’ It's a young man's gig, farming is. And I'm
not gonna do it forever, so this would really help us be able to
keep the land…Without that [the potential lease or royalty
monies], what do we see as the future?…A lot of farmers in the
past were forced to sell off the property because if they wanted
to retire, they had nothing else. This may stop some of that.
For many of our interviewees, the initial ﬁnancial security
experienced during the natural gas boom outweighed the potential
concern over a bust, despite the seeming inevitability of busts
following booms.
The industry also encouraged this perception. In many ways,
landmen helped shape farmers' perceptions of the natural gas industry and its economic longevity, as they visited farmers' homes
multiple times to secure contracts. As other trusted sources like
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Pennsylvania State Extension agents lauded beneﬁts of the natural
gas industry when discussing leases with farmers, farmers were
less likely to consider the risks of engaging with that industry and
the (inevitable) bust of a natural resource dependent economic
sector like unconventional natural gas extraction.
One operator of a midsized sustainable dairy farm in Bradford
County explained his impressions of the industry's potential for
longevity when he said:
They're [landmen from natural gas companies] telling us that, if I
was your age [talking to 30-year-old interviewer], your grandchildren would still be getting royalties for the land. This is a longterm, 70e80 year happening. There are wells at the present
production, which far surpasses anything they expected, that one
well alone will be a 20e30 year life. So that's something else. So
why sell land? When you have a promise of that coming?
Still, if historic boom and bust cycles of natural resource
dependence hold true, this strategy may prove risky over time,
especially if farmers pin their retirement plans to volatile agricultural and natural gas prices. One dairy farmer noted their household's vulnerability and highlighted how much his family farm
depended on lease and royalty monies from the natural gas industry: “We have no pension. We have our farm. Our farm is what
we'll live on when we're old. Now, as long as we have this [gas]
income, it [their farm] can go to the next generation.” When
farmers face both procedural inequities and the inability to avoid
dependencies on volatile industries, this represents a unique form
of environmental injustice. Farmers therefore take on leases they
feel unable to reject and then contend with multiple environmental
risks and uncertainties as a result.

4.2.3. Diversifying operations or transitioning out of farming
One beneﬁt that operators of small and midsized Pennsylvania
farms associated with signing natural gas lease and royalty monies
was that leases allowed them to transition out of labor-intensive
dairy operations to different operations, such as raising beef cattle or growing wheat. This trend has also been shown in data on
Pennsylvania farmers (Adams and Kelsey, 2012). As one Pennsylvania extension agent explained:
The median age of farmers is in their late 50s…People are
thinking about retiring, and about how they can they pass the
farm on to the next generation. They don't want to get out of
farming, they just want to get out of dairy farming…We're
seeing a downward trend in dairy, and…perhaps it's linked to
natural gas drilling. People are moving towards [a]…different
model of farming. They're doing crop or doing cattle and livestock, rather than daily milking.
While transitioning to a less labor-intensive agriculture sector
brought beneﬁts, it also involved sacriﬁcing procedural equity and
taking on the environmental risks and uncertainties of new natural
gas operations on their farmland in order to make the transition.
Most farmers we interviewed needed the extra natural gas income to help them exit dairy farming speciﬁcally. As a Bradford
County dairy farmer described,
Farmers that [have leases] have got more resources to diversify
in some areas. If you were a 100 cow dairy farmer, then you're
pretty much stuck in that position of having 100 cows. When
you have some more resources…you can diversify to the other,
less work-heavy areas of farming.”

Another Susquehanna County dairy farmer explained:
The average age of a Susquehanna farmer is 55 or 60-plus, and
those guys have been milking cows since they were 18. So…with
the physical toll it takes on your body, if you can do something
less physical and emotional, then they will go for it.
While natural gas leases may provide ﬁnancial beneﬁts for
farmers with mineral rights during boom periods, the long-term
implications for their farms, the dairy industry, and particularly
small and midsized operators' presence within it in the U.S., remain
uncertain. This trend toward intersectoral dependence may create a
mechanism whereby these farmers can essentially sell their longterm farming livelihoods to the natural gas industry. Indeed,
farmers noticed how these systemic shifts were painfully changing
the face of farming itself. One operator of a small Bradford county
dairy observed:
Before the gas boom, there were so many dairy farmers. Yeah,
they were struggling, they had a hard time making ends meet…
But there are so many dairy farmers that as soon as they started
getting royalties…they're gone, they're not ever coming back. So
that hurts to a degree…more of the big picture as far as milk
production…I think it hurts.
While the boom facilitates increased ﬁnancial security, the
above farmer notes that in the long term, farmers may ultimately
elect to leave dairying anyway. But by pinning their transition to
unstable natural gas royalties, they are vulnerable to the risks of
dual dependencies and the environmental injustices they
condition.
Many farmers noted the inherent risks in their intersectoral
dependence on two unstable industries. One small-scale, Washington County dairy farmer explained:
Naturally, we've all [referring to farmers in the area] had these
money problems. We're looking forward to getting royalty payments…That's a great boon. That's a big positive thing here [in this
area of Pennsylvania]. But, there…what we've done is make a deal
with the devil. Which is what it is. The other thing that's happening
economically with the farms…we've got the lease, we got the
royalties, and we're not farming anymore…The government with
the agriculture bills that they've passed in the past three years e
that's the ﬁnal nail in the cofﬁn for small family farms.

5. Discussion and conclusions
Until now, the story of farmers with wellpads in Pennsylvania has
been one of economic booms and “shale-ionaires (Lustgarten, 2013;
Kelly, 2014). According to this oft-repeated “energy lottery” narrative, farmers have beneﬁtted enormously from the Marcellus Shale
boom. On certain counts, this story is certainly accurate, even for
farmers of small and midsized operations: unconventional natural
gas lease and royalty monies help economically vulnerable farmers
supplement modest incomes, pay off debts, diversify and protect
their farm livelihoods for future generations, and transition out of
less desirable agricultural sectors. The natural gas boom brings
welcome relief from pre-existing marginalization.
But as often as they spoke of their windfall, Pennsylvania
farmers we interviewed also described feeling constrained to make
a “deal with the devil.” They lost procedural equity. They complained of “corporate bullying” in the face of large companies with
“rooms full of lawyers.” They spoke bitterly of feeling
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disempowered by the invasive activities of industry on their land.
When seeing the impacts to their farms, some regretted their decision to sign leases. Far from the glamorous worlds of the ‘shaleionaires,’ these farmers struggle to receive royalty payments
(Lustgarten, 2013), face a busting natural gas economy (DePillis,
2015), and contend with abundant environmental risks and uncertainties (Bienkowski, 2015; St. Fleur, 2015).
As our study illuminates, we cannot assume that land ownership, or even mineral rights ownership, confers meaningful
participation in farmers' decision making about natural gas operations on their land. Instead, Pennsylvania's small and midsized
farmers experience procedural and other environmental inequities
related to their participation in the natural gas industry and their
growing dependence on those unstable leases. They feel limited by
their economically vulnerable position and take on an intersectoral
double bind. This double bind means that farmers feel constrained
to sign leases but sacriﬁce procedural equity in the process; they
also contend with increased environmental risks and uncertainty
from production on or near their land.
While natural gas lease monies allow some farmers to diversify
their operations (particularly dairy), they remain locked into a
long-term commitment to a new type of volatile cash crop: natural
gas. Like the farmers who began growing new strains of rice during
the Green Revolution, this crop generates clear, apparent beneﬁts at
the same time that it fosters structural dependencies that close off
other potentially less destructive rural development options.
Long-term, this structural intersectoral dependence beneﬁts
both industries while further limiting the options of already
structurally disadvantaged small and midsized farmers in impoverished counties (Bienkowski, 2015; Ogneva-Himmelberger and
Huang, 2015). Farmers who are informally subsidized by the natural gas industry may be willing to tolerate narrower and narrower
returns for their agricultural operations, or they may transition out
of farming entirely (Kelly, 2014). They may be less likely to press for
structural changes to unjust conditions within the increasingly
corporately concentrated agricultural sector. In short, farmers can
be paid to put up and shut up by the natural gas sector.
The natural gas industry garners loyal participation for a relatively small price. As farmers sign leases, they hand over not only
access to their land, minerals, and natural gas reserves: they also
agree become willing captives on their own land. Farmers wishing
to maintain their multi-generational farms, passing them on to
future generations, may tolerate considerable indignities to hold on
to their farms. In this way, farmers can function as the ﬁrst line of
defense for the industry, disproportionately absorbing with their
farmland the environmental impacts that may otherwise affect the
larger community. They serve as stewards not only of their own
land but also the energy reserves now claimed by the natural gas
industry.
At a time when unconventional US shale production booms, we
offer here unique, empirical insights into the underexplored rural
environmental justice implications of these practices. By linking
research in EJ, natural resource dependence, and sociology of
agriculture, we show how unconventional natural gas production
has created environmental injustices alongside economic development. Rather than assuming all farmers have had similar experiences as ‘shale-ionaires,’ we show that production outcomes have
been exceptionally uneven and shaped by multiple forms of environmental injustice.
We contribute to the literature on environmental justice and
offer new evidence about the ways rural communities are impacted
by rapid and unconventional energy development. In capturing
small and midsized operations' intersectoral dependence on two
natural resource-based economic sectors, we also show how this
dependence compounds farmers' vulnerabilities, as they rely on
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evasive royalty payments (Lustgarten, 2013), sacriﬁce procedural
equity, and contend with multiple environmental risks.
As landowners and beneﬁciaries of lease payments, clearly the
farmers in our study beneﬁt from some resources and privileges
that many victims of environmental injustice do not. Nevertheless
they contend with compounded environmental and economic risks
and procedural inequities that may intensify over time. In much the
same way that Appalachian rural farming communities experienced inequities at the hands of the coal mining industry, Pennsylvania farmers represent an important case of rural
environmental injustice.
We suggest that these ﬁndings would be enhanced through
comparative case studies in other locales, where unconventional oil
and gas production has also boomed and has typically depended on
leasing farmland (e.g. Colorado, Texas, Ohio, North Dakota, California). Since mineral rights laws, regulatory regimes, and biophysical environments vary greatly from one region to the next, it is
important to examine different experiences of small and midsized
farmers longitudinally, across regions, and across economic boom
and bust cycles. Importantly, studying these patterns may help
rural communities and individual farmers across the U.S. make
informed decisions about their livelihoods on their own terms.
Further, our interviews with operators of larger farms indicate that
they may experience different environmental justice outcomes,
particularly regarding their experiences of procedural justice and
treatment of their land by natural gas producers. We encourage
more extensive, comparative investigations of experiences for
these larger operators. Agriculture and unconventional energy
production interact in important and varied ways that need to be
researched much more extensively.
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