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ABSTRACT

The ethnographer’s toolbox has within it a variety of methods for describing

and analyzing the everyday lives of human beings that can be useful to

public health practitioners and policymakers. These methods can be

employed to uncover information on some of the harder-to-monitor psycho-

logical, sociocultural, and environmental factors that may lead to chronic

stress in individuals and communities. In addition, because most ethnographic

research studies involve deep and long-term engagement with local com-

munities, the information collected by ethnographic researchers can be

useful in tracking long- and short-term changes in overall well-being and

health. Set within an environmental justice framework, this article uses

examples from ongoing ethnographic fieldwork in the Marcellus Shale gas

fields of Pennsylvania to describe and justify using an ethnographic approach

to monitor the psychological and sociocultural determinants of community

health as they relate to unconventional oil and gas development projects in

the United States.
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The term onshore unconventional oil and gas developments refers broadly to the

activities and technologies used for extracting hydrocarbon resources from oil

and gas shale, tight gas and tar sands, heavy oil reservoirs, and coal beds [1]. As

the pace of exploration, drilling, extraction, and processing of shale oil and gas

across North America has increased, medical doctors, research scientists, and

federal agencies have raised concerns about the public health implications of

the environmental and social changes that result from these developments [2-8].

Many of these public health concerns relate to air and water pollution from

industrial facilities and accidents related to these developments. However,

perhaps just as significant is the risk that such changes may lead to psychological

and social (psychosocial) stress that can make individuals more susceptible to

disease and chronic health problems [9-11].

Ethnography, the process of observing, interpreting, describing, and writing

about local cultures [12], is an important social science method for systemat-

ically documenting and describing environmental and sociocultural factors and

changes that may impact community health. Ethnographic methods can also

be used to inform local public health research agendas, including carrying out

health impact assessments and planning for or responding to emergencies, and

making culturally appropriate health policy recommendations. Ethnographic

methods as part of community health studies can also be used within an environ-

mental justice framework. A hallmark of these environmental justice studies

using ethnography is their grounded, systematic description of the persistent

environmental inequalities within communities of color and the poor who are

exposed to greater environmental hazards at the same time as they experience

higher rates of poverty, malnutrition, social isolation, political powerlessness,

and discrimination [13-15]. This article expands on this application and describes

how ethnography can be used as an important community health monitoring tool

in rural, urban, and suburban areas where unconventional oil and gas develop-

ments are taking place.

Concrete examples are drawn from an ongoing ethnographic study in Bradford

County, Pennsylvania, where Marcellus Shale gas exploration and development

is taking place. Data collected from interviews, focus groups, and participant

observations in 2009, 2010, and 2011 confirm that rapid environmental and

social changes were happening in the county as a result of Marcellus Shale

developments. A total of 31 landowners and 68 other residents of the county were

interviewed during this time period, and most spoke about experiencing what

was later classified during data analysis as psychosocial stress. The majority of

this stress was articulated by landowners or observed in the field as resulting

from the environmental and social changes taking place over such a short period

of time. These psychosocial stress factors were then analytically sorted into

three themes with direct relevance to understanding the psychological and socio-

cultural determinants of community health outcomes: anticipated or per-

ceived changes to quality of life; economic inequalities; and acts of violence.
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These themes raise new questions about the risks posed by unconventional oil

and gas development and lead to new avenues for investigation of the links

among such developments, environmental and social changes, chronic stress, and

community health outcomes.

AN ENVIRONMENTAL JUSTICE FRAMEWORK FOR

ASSESSING COMMUNITY HEALTH IMPLICATIONS OF

UNCONVENTIONAL OIL AND GAS DEVELOPMENTS

The rapid rise in onshore unconventional oil and gas developments has new

and serious implications for local communities, particularly in poorer rural areas,

making this an emerging environmental justice issue. Compared to the offshore

oil and gas developments of the 1970s and 1980s in the Gulf of Mexico [16],

these onshore developments, particularly in the Marcellus Shale in Pennsylvania

and Ohio, occur in closer proximity to people’s water wells, homes, schools,

places of work and worship, playgrounds, and historic locations. There is

increased competition and direct conflict with existing and future private and

public land uses, particularly where new natural gas pipelines are being con-

structed. Adding to these tensions are unknown risks regarding the use of

chemical compounds and other materials labeled “trade secrets” by the industry

and used in the drilling, extraction, and production processes. The Energy Policy

Act of 2005 and the Energy Independence and Security Act of 2007 created

environmental and right-to-know regulatory exemptions for hydraulic fracturing

and added tax breaks and government subsidies to encourage domestic explor-

ation of unconventional oil and gas resources. In addition, the U.S. Environ-

mental Protection Agency is investigating concerns about the amount and type

of waste materials that are generated from drilling and production and their

appropriate disposal [17].

This article applies an environmental justice framework that incorporates the

public health model of prevention and the precautionary principle [18] to the

assessment of the community health implications of onshore unconventional

oil and gas developments. The public health model of prevention focuses on

eliminating a threat before harm can occur. This approach shifts the focus from

treatment to prevention and demands that affected communities not have to

wait for conclusive proof of causation before preventive action is taken [18,

pp. 19, 20, 26]. The precautionary principle says that if there is scientific

uncertainty about the harms posed by an activity, then those proposing that

activity have the duty to prevent harm. The burden of proof lies on those who

propose to use risky technologies, not those who may be harmed by such

technologies [18, pp. 19, 28].

In the United States, the use of ethnography to study environmental pollution

as it relates to public health has its roots in the environmental justice movement,

looking at the social, geographic, and procedural burdens disproportionately
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placed on communities of color and the poor, particularly in urban areas [18,

pp. 30-31]. The bottom-up, grounded approach that ethnographic fieldwork

takes provides information on the cultural context: where people live, work,

play, and attend school and how they interact with the physical and natural world

on a daily and lifetime basis. Ethnographic analysis, and use of the iterative

process of returning to the fieldwork location to verify and check analytical

themes, also provides a means to track environmental and social changes and

their impact on the psychological, social, and physical health of individuals

and communities over time.

THE ROLE OF PSYCHOLOGICAL AND SOCIAL STRESS IN

DETERMINING COMMUNITY HEALTH OUTCOMES

Since at least the mid-1950s public health scientists, psychologists, and soci-

ologists have studied how psychological, social, and environmental stressors

impact individual and community susceptibility to disease or changes in overall

health. In this previous work, a stress or stressor is defined as “any environmental,

social, or internal demand which requires the individual to readjust his/her

usual behavior patterns” [11, p. 54], having a negative influence on a person’s

overall well-being and quality of life, and in some cases triggering physiological

mechanisms that in turn may determine an individual’s or a community’s suscep-

tibility to disease, environmental pollution, or toxic substances [11, 18, 21].

In their study of abandoned coal mine communities Liu et al. [22] found that

economic deprivation was significantly associated with a greater number of

abandoned mines in rural Pennsylvania. And, while they do not draw definitive

conclusions regarding the community health implications of their results, they

do identify important interactions between sociocultural characteristics and

available material and institutional resources that may result in poor overall

health outcomes. Namely, they point to problems of industrial and social aban-

donment and landscape changes in addition to poverty and economic inequality

that can limit access to health care, healthy food choices, and recreational

spaces [22, p. 7]. Previous studies of the social determinants of health have also

identified poverty and economic inequality as significant contributing factors

to chronic stress that may lead to adverse health outcomes [23-28]. These

economic metrics may sometimes be an inaccurate and culturally inappropriate

way to identify and measure overall well-being and quality of life [29]; however,

at least in studies conducted in the United States, personal and community

economic status does seem to play a key role in determining levels of chronic

stress, the overall health of individuals and groups, and susceptibility to disease.

Anecdotal reports by individuals in communities where onshore unconven-

tional oil and gas developments are occurring describe rapid environmental

changes related to well pad and pipeline construction, road damage, physical

health problems, and deteriorating air and water quality [30]. In more rural areas,
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there are also anecdotal reports of rapid social changes related to an increase in

population numbers and density (especially of transient young men working

in the oil and gas industry), an influx of new personal income from lease-signing

bonuses and royalty income, a shortage of affordable housing, and increased

crime [31, 32]. While anecdotal reports such as these may indicate that com-

munities are experiencing increased psychological and social stress as a result of

environmental and social changes, they do not provide systematic evidence that

individuals and entire communities are experiencing the type of chronic stress

that may lead to an increased susceptibility to disease or changes in overall health.

To rigorously and systematically collect this type of information on chronic

stress, we need a way to document both individual and collective experiences

before, during, and after environmental and social changes take place. The

practice of ethnography and its grounded data collection and iterative analysis

methods offer a comprehensive way of doing just that.

ETHNOGRAPHIC METHODS

Ethnographic research methods seek to describe everyday lives and practices

through cultural interpretation. An ethnographer’s goal is to explain how these

descriptions represent what can be called “webs of meaning” [12, pp. 5, 33]

in which we all live. To do this, ethnographers have developed a variety of

methods for studying the everyday lives of humans and the systems and patterns

(language, artifacts, visual symbols, etc.) connecting humans to each other, as

well as to natural and built environments, institutional structures, and other

constructs of traditional and contemporary society [34]. In contrast to other

social science methods and approaches, ethnography takes what is known as an

inductive and grounded perspective, meaning that categories and meanings of

analysis emerge from data collection rather than being imposed from existing

models or hypotheses. Done correctly, this grounded perspective ensures that

the data emerging from ethnographic fieldwork can be used to develop further

research questions and hypotheses that have local salience. A closer look at the

methods used in the Bradford County study illustrates these points.

The objective of the ethnographic study conducted in Bradford County was

to describe the cultural world views and personal and social interactions of

rural landowners, specifically related to their land, water resources, and the

rapid industrial developments taking place as a result of the potential boom in

Marcellus Shale gas production [35]. The study utilized mixed-methods data

collection and analysis, including a community-integrated geographic informa-

tion system (GIS) process [36, 37], focus group meetings [38, 39], question-

naires, photo-voice (described below) [40, 41], oral history interviews, ethno-

graphic interviews, participant observations, and archival document analysis.

To develop a plan for recruiting landowners and other interviewees, con-

versations and informal interviews were held with individuals at the County
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Conservation District and the Planning and Grants Office, County Commis-

sioners, township supervisors, and several Bradford County residents who had

lived 10 or more years along the Susquehanna River. Observations were also

conducted at various meetings of landowners and concerned citizens in the

county and north-central and northeastern Pennsylvania to understand the

diverse types of landowners and other residents. Based on this early fieldwork,

a decision was made to focus on landowners owning close to 100 acres, or

more, and who were actively using their land for farming, timber, and other

forest uses. Specific names of possible participants in the focus groups were

drawn from word-of-mouth referrals from county staff and other farmers and

forest landowners. The successful recruitment of focus group participants took

four months longer than anticipated. Two things caused this delay: difficulties in

gaining the trust of a diversity of rural landowners in the county and the inability

to guarantee complete anonymity to potential focus group participants who

had signed previous legal agreements (non-disclosure agreements) or were in

legal proceedings with a shale gas company. These difficulties required the

scaling back of the number and size of focus groups. It was a trade-off that

favored the collection of deeper, richer data from a smaller group of participants

instead of broader, more representative data from a larger group of participants.

To capture some of the diversity of landowners that was lost in the smaller focus

groups, individual interviews were conducted with the landowners who could

not participate because of anonymity concerns (but who still wanted to partici-

pate), and with those landowners who were unable to make the meetings, felt

uncomfortable in a group setting, or who no longer actively used their land for

farming or forest uses. These individual landowner interviews, plus additional

interviews with county residents who were recruited by word of mouth referrals

and identified during participant observations, were used both on their own and

as a supplement to the analysis of the focus group data.

Seven landowners participated in two focus groups, each of which met four

times. The two separate groups were based on their primary land use, one group

of four crop and livestock (primarily corn, hay, dairy, horse) farmers and the other

group of three woodland (timber, hunting, wildlife watching) landowners. The

focus group participants were involved in the community-integrated GIS process

during which they selected geographic places of special importance to them in the

county, mapped their land, and identified their neighbors, all the while discussing

their relationship to place and community. Focus group participants were also

involved in a photo-voice process that involved taking photographs of things and

places that exemplified their relationship with their land, the county, and the

changes they were experiencing, and then writing about those photographs and

sharing them with others in the group. To supplement this group work, individual

oral histories were conducted with each of these seven landowners.

Twenty-four landowners and 68 other local residents, including a county

commissioner, agricultural extension specialist, town residents, small business
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owners, township supervisors, oil and gas contractors, and school teachers,

participated in individual ethnographic interviews. Participant observations were

conducted at community events such as local fairs and church dinners, at public

meetings such as monthly township meetings and weekly county commissioner

meetings, at public hearings related to Pennsylvania Department of Environ-

mental Protection Marcellus Shale regulations, and at private meetings such as

gas industry community advisory panels.

The ethnographic data from the Bradford County study includes audio and

video of focus groups and interviews, photographs and writings from the photo-

voice process, spatial data and maps from the GIS process, informational

brochures and handouts from meetings, field notes of participant observations

and interviews, as well as historic photographs and documents from archival

research. Even though all the data were collected in the same county, the data

cannot be analyzed for generalizations about the entire county, a township, a

specific type of landowner, the region, or the state. Instead, data was analyzed

to differentiate and describe particular aspects of the relationships humans

have to their local environments and to each other; in other words, the data were

used to discern the various cultural worldviews and “webs of meaning” held

by those who participated as interviewees or under observation as part of the

study [42].

ETHNOGRAPHIC ANALYSIS: THEMES OF

CHANGE AND STRESS

The interpretation of ethnographic data and its analysis is an iterative process.

It involves coding of interviews and observational notes, re-entering the field

and asking new questions where necessary to refine themes emerging from the

coding, and finally developing a set of themes that can be used to convey a

detailed cultural description of local places and local people who were the

focus of the study. The iterative nature of the analysis process ensures that an

ethnographic study remains grounded in the local cultural context over time.

This refining of themes and descriptions over time is critical to documenting

and describing real-time environmental and social changes and the impact of

those changes on local individuals and communities.

In the Bradford County study, cultural analysis revealed three themes directly

related to environmental and social changes and what were articulated by

local participants as increased levels of psychological and social stress: antici-

pated or perceived changes to quality of life, economic inequalities, and acts of

violence. These themes are being used in continued ethnographic fieldwork in

the county to ask new questions and form hypotheses. But these themes can

also serve in planning future ethnographic studies on community health in

other rural, suburban, and urban locations where unconventional oil and gas

developments are located or are being planned and to inform preventive public
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health policies. How each theme emerged from the ethnographic data, and each

theme’s significance to understanding the community health implications of

unconventional oil and gas development, are described below.

Changes in Quality of Life

The seven rural landowners who participated in focus groups in Bradford

County identified six components to what quality of life meant to them: clean

water, fresh air, fertile soil, rural way of life, economic security, and family and

personal histories with the land in the present time and for their grandchildren.

This local meaning of quality of life was probed for relevance in ethnographic

interviews with the 24 individual landowners and it was found to resonate with

them as well. When focus group discussions, or individual interviews, turned to

how these qualities of life were either currently being changed or anticipated to

change as a result of the Marcellus Shale gas developments, landowners spoke

of many changes, including these: destruction of their dirt and gravel roadways

(which were described as “arteries of rural community life” and the boundaries

of family lands); a noticeable increase in “dust” in the air that gets on laundry

hung out to dry, porches, and even inside their houses; an increase in loud noises

from trucks applying their brakes and from drilling rigs at all hours of the day

and night; bright lights in the night sky from construction activities and drilling

rigs; visual and odor changes in the appearance or odor of their drinking water

(all landowners who participated have private water wells); the number of strange

new faces and non–English-speakers at local stores and gas stations; chemical

spills into landowners’ ponds and crop fields; and expectations of greater

economic security as a result of signing a lease to allow a gas well, compressor

station, or pipeline on their property.

When matching emotions to these changes, one landowner in a focus group

described a feeling of “dread in the pit of my stomach,” and all the landowners

interviewed said they felt that as a result of the development of the Marcellus

Shale in the county they were losing certain aspects of their quality of life,

especially the fresh air and rural feel. Most landowners also expressed great

uncertainty about whether these changes in quality of life would be temporary or

permanent. This uncertainty turned to fear, anxiety, and depression in some

landowners, particularly regarding what the changes would mean for their future

well-being and the well-being of their children and grandchildren.

Uncovering and naming what quality of life meant to them allowed landowners

to name and describe some of the psychological, social, and environmental

factors that they felt may be leading to improvements or declines in their quality

of life and overall well-being as a result of both external and internal forces,

including state or national farming policies, environmental regulations, the shale

gas industry, local politics, family and social relationships, and many others.

Landowners said this helped them name, sometimes for the first time, what their
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quality of life meant to them. They reported feeling more aware of what was

important to them, and this gave them a greater will to fight to keep their quality

of life and help their neighbors do the same; however, they also reported that

this greater awareness left them at times with a greater sense of loss and sadness.

Ethnographic methods, with the focus on asking questions that directly relate

to accessing local culture through understanding the language and behaviors

of locals, put interviewees’ cultural viewpoints above the researchers’ and

thereby allow for this sort of awareness-raising in ways that other social science

methods cannot.

The concept of quality of life is closely associated with what people report as

a sense of well-being. Behavioral economists and political scientists have found

that among individuals, families, and communities, this sense of well-being can

lead to overall improvements in quality of life and society [43-46]. During a

speech at the University of Kansas in 1968, Robert F. Kennedy famously said,

“. . . the gross national product does not allow for the health of our children,

the quality of their education, or the joy of their play. It does not include

the beauty of our poetry or the strength of our marriages; the intelligence

of our public debate or the integrity of our public officials. It measures neither

our wit nor our courage; neither our wisdom nor our learning; neither our

compassion nor our devotion to our country; it measures everything, in

short, except that which makes life worthwhile” [47].

Today international development agencies and national governments are

developing indicators that seek to measure the sense of well-being that Kennedy

spoke of in his speech. Measurements such as the United Nation’s Human

Development Index [29, 48] look not just at income or financial indicators but

also levels of health, education, political freedom, and inequality. These types of

quality-of-life measures have also been used in epidemiologic studies to assess

the impact of industrial development, specifically fossil fuel developments,

on local communities [22]. Ethnography offers a set of methodological and

analytical tools that allow for the rigorous documentation, description, and

analysis of what quality of life means to local communities faced with periods

of rapid change.

Economic Inequality

All participants interviewed or observed as part of the ethnographic study

in Bradford County expressed the belief that crop/livestock landowners tend

to have less money than landowners who own only woodlands. But would a

crop/livestock landowner who needs annual or semi-annual supplemental income

to meet expenses be more eager to sign a lease for locating a shale gas well

pad, water impoundment pond, compressor station, or pipeline on his or her

property than a woodland landowner or other type of landowner who does not

rely on supplemental income to meet his or her financial obligations?
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In focus group meetings of the crop/livestock landowners, all four landowners

said that they would allow Marcellus Shale gas development on their properties

if the “price was right.” At the time of the focus groups (January 2010–August

2010) all four of the crop/livestock landowners had active gas leases on their

properties. In individual interviews these same landowners expressed more

specific concerns regarding how the property would be treated during the devel-

opments (e.g., spills of hazardous wastes, accidents, destruction of prime pasture,

etc.), but as in guided conversations in the focus group meetings, they indi-

vidually conceded that if enough money was offered they would consider

agreeing to development.

In contrast, the three landowners in the woodland focus group said that

what was most important to them was not the price they would be offered or

paid by the gas company to develop their land, but instead how the land would

be developed and if the gas company would allow them to negotiate protection

of their water, timber, wildlife, and access. In individual interviews with these

landowners, one of these landowners admitted that price was an important

consideration although certainly not the only thing to be considered in signing

an agreement to allow shale gas development on his land. The other two

woodland owners had no interest in the money, but only in the preservation

of their land and water resources. At the time of the focus groups (February

2010–August 2010), none of the three woodland owners had a gas lease on

his/her property.

Responses to a socioeconomic questionnaire given to the focus group partici-

pants indicated that income, not land use, was the main factor separating the

four crop/livestock landowners from the three woodland owners. All land-

owners in the crop/livestock group reported annual household incomes (minus

the salaries of minors and dependents) of less than $40,000, with two reporting

less than $20,000. All woodland landowners reported annual household incomes

of greater than $40,000. These responses are within the same range of estimates

for mean household income in the entire county as reported in federal census

statistics from 2006-2010. The 2006-2010 mean household income for the

county was $51,372, with 30.2 percent of all total households in the county

reporting less than $24,999, 29.9 percent reporting between $25,000 and

$49,999, and 40.3 percent reporting over $50,000 [49]. In addition, the crop/

livestock group participants responded that an average of 67 percent of their

annual household income is derived from agricultural activities, while in the

woodland group the percentage from agriculture was reported as only 2 percent.

Differences in household income revealed in such a small sample cannot

lead to conclusive evidence regarding the impact that economic differences or

inequalities may have on the psychological, sociocultural, and environmental

indicators of community health. However, data confirming these income dis-

parities was also collected during open-ended ethnographic interviews with

individual landowners and in participant observations at a 2011 meeting of the
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Bradford-Sullivan Forest Landowners’ Association. Specifically, the point was

made in these open-ended interviews and observations that supplemental income

from both harvest of timber resources and off-the-farm jobs may be more

important for crop/livestock landowners than for woodland owners. In addition to

this income disparity between different types of rural landowners in Bradford

County, the differences in occupation and employment status between land-

owners raises questions about differential access to affordable and timely health

services. For example, all of the crop/livestock landowners in the focus groups

and the majority of crop/livestock landowners and active farmers who were

interviewed individually reported having no health insurance coverage. Current

evidence or lack of evidence for the health effects of employment status are

reviewed in detail by Catalano et al. [50], with a recommendation that more

research is needed to understand how job and income loss in families and

individuals may impact well-being, anxiety, and overall health outcomes [50,

p. 445]. Clearly, given what the data collected during this ethnographic research

say about economic inequalities and rural landowner types in Bradford County,

more research needs to be done to understand how rural landowners’ economic

status influences their well-being, anxiety, and overall health and what this may

mean in light of new shale gas developments.

This ethnographic data on economic inequalities between different types of

landowners raises important questions with regard to the geographic locations

of shale gas facilities and what this may mean with regard to the uneven

psychological, social, and environmental stressors faced by different landowners,

or even an entire region and the nation. For example, could income differences

between landowners have implications for where unconventional oil and gas

facilities are located in the first place given different landowners’ willingness to

either accept “the right price” or preserve their land and water resources regard-

less of the price? If certain types of landowners, such as crop and livestock

farmers, are more willing or eager to have development on their land, does this

put them and their families and other farm workers at a greater risk of exposure

to industrial accidents and hazardous materials related to shale gas develop-

ment? If landowners who own cropland or livestock and are actively farming

are more willing to have shale gas developments, does this mean the products

that come from those farms also run a greater risk of being contaminated by

hazardous materials? Do shale gas developments on farmland pose a threat to

the nation’s food supply? And, if there is a threat, what does this mean to the

livelihoods, incomes, and overall sense of well-being of farmers in Bradford

County? To answer some of these questions environmental health and toxicology

studies must be done. However, in drawing conclusions, and more importantly

in offering management and policy recommendations, these environmental

health studies must also rely on the psychological and sociocultural information

that is being collected from the on-going ethnographic research described

here and elsewhere [34].
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Acts of Violence

Violence is defined as “the intentional use of physical force or power, threat-

ened or actual, against oneself, another person, or against a group or community

that either results in or has a high likelihood of resulting in injury, death,

psychological harm, mal-development or deprivation” [51]. Political scientists,

psychologists, and social workers who research violence document how different

types of violent acts (physical, sexual, psychological, deprivation or neglect, and

environmental) can have long-term implications for individual, family, and com-

munity stress levels, leading to widespread abuses of power, racism, continuous

cycles of abuse, and in the worst cases murder, civil war, and genocide [52-54].

During the first months of fieldwork among Bradford County landowners,

local officials and residents of the county talked in open-ended ethnographic

interviews about prior cases of beatings, rape, incest, murder, bullying, and

intimidation that they had knowledge of or had been directly involved in.

Analysis of these early interviews and field notes bears evidence that violence

and violent behavior are a part of everyday life in the county. Sometimes

particular stories of violence were brought up by interviewees when they

wanted to illustrate their concerns about society or politics, such as a belief that

lack of education and low-income conditions lead to social turpitudes. Other

times, though, these violent stories told by Bradford County residents were

very personal and conveyed individual feelings of fear, anxiety, disassociation,

loss, and powerlessness, all found in other studies [55-58] to be feelings symp-

tomatic of stress and psychological trauma.

In interviews with landowners and other residents of the county, and most

notably in the focus group meetings with the seven rural landowners, these

feelings surrounding personal experiences of violent behavior were spoken of

as analogous to the way some participants felt they and their families were

experiencing changes related to Marcellus Shale gas developments. For example,

interviewees described being bullied or intimidated by gas industry employees

and their agents, by their neighbors when there were disagreements about the

pros and cons of gas development in the local community, and by local politicians

when they denied or did not listen to residents’ experiences with the shale

gas industry and the severity of pollution events at particular locations. An

article published in the anthropology journal Culture, Food, Agriculture, and

Environment provides a more comprehensive discussion of these findings [35].

Confirming this, participant observation and interview data also contain descrip-

tions of bullying and intimidation of landowners by gas company employees,

local politicians, and other landowners related to leasing, siting, construction,

and operation of shale gas facilities throughout the county [35]. The recall of

past violent acts and the creation of new anxieties and feelings of powerless-

ness around the Marcellus Shale developments could increase the development

of chronic stress patterns [56].
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With regards to acts of physical violence in the county since unconventional

gas developments began, there is preliminary evidence of an increase in overall

physical violence, or threats of violence, from filings of Protection from Abuse

(PFA) orders and arrests [59, 60]. However, the current ethnographic data from

Bradford County does not allow for an analysis of the relationship between

different levels of physical violence and unconventional oil and gas develop-

ments or other factors.

Anthropologists, geographers, and political scientists working in Africa, the

United States, and other fossil-fuel–rich nations have documented the different

acts of violence—physical, psychological, economic, political, environmental,

and social—that exist in the context of large-scale oil and gas developments

[61-63]. However, none of this research makes the explicit connection between

such acts of violence, increased chronic stress, and community health outcomes.

In urban settings, the relationship between environmental health and violence

has been investigated by social epidemiologists. Epidemiological research in

Boston showed that in neighborhoods where childhood asthma rates are higher,

children tend to also be exposed to greater violence [64, 65]. While this urban

epidemiological research shows that the two issues—asthma and violence—are

spatially and temporally correlated, it does not answer the question of whether

they are causally linked and, if so, what factors may link them. Using ethnography

to describe and monitor the levels of violence in communities where uncon-

ventional oil and gas developments are taking place gives community health

researchers and epidemiologists a way to track the spatial and temporal inter-

actions between psychosocial stress factors, such as violence and violent

behavior, and community health outcomes.

CONCLUSION

Ethnography and ethnographic approaches for monitoring the community

health implications of onshore unconventional oil and gas developments are not

without their limitations. Several of the most important limitations are faced

by all ethnographic researchers regardless of the topic. These involve lack of

funding for qualitative, grounded, exploratory, or descriptive social science

research, the enormous volumes of data produced from interviews and fieldwork

and the amount of time and organizational skill required for analysis of the

data, and the difficulty in recruiting and maintaining trust with a diversity of

informants and interviewees for the duration of a project. An additional limita-

tion is a lack of understanding of what ethnography is (and is not) and how it

can be employed to understand environmental justice concerns, inform further

research agendas, and make concrete policy recommendations. For example,

ethnography uses qualitative and sometimes anecdotal information as part of a

systematic approach to documenting and describing culture based on prescribed

methodological and analytical practices. However, the results of this research
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methodology are not anecdotal stories and information, but are defensible

descriptions and analyses of the cultural worldviews and context within

which specific people or places exist, which are documented and verified

through intense immersion in those people’s ways of life or a place. In spite

of these limitations, ethnographic approaches to community health have

much to offer other researchers, community health practitioners, policy makers,

and communities.

To enhance understanding and communication about the potentially important

role ethnography can play in gathering environmental health data in communities

where unconventional oil and gas developments are taking place, ethnographic

researchers must build a solid case for the usefulness and importance of both

fieldwork methods and analytical tools by detailing what exactly ethnographic

approaches look like on the ground, providing more information about the

history of the method in addressing environmental health concerns where

necessary, and justifying what sets ethnography apart from other social science

approaches. The examples from Pennsylvania’s Marcellus Shale described in

this article are just one attempt to begin communication and build the case for

more ethnographic and other community health research in shale gas areas.

Clearly much more needs to be done in this regard.

In many of the rural and urban communities across North America where

onshore unconventional oil and gas developments are being considered or

already taking place there is a lack of scientific and clinical information on

the local psychological and sociocultural factors that may directly influence

community health outcomes [9]. Without such baseline information on the

determinants of community health with particular emphasis on psychosocial

stress factors, practitioners and policy makers have a difficult time determining

the potential for harm to public health associated with these relatively new

development projects and then enacting appropriate preventive measures. Thus,

serious problems are raised regarding application of the precautionary principle

and social, geographic, and procedural equity [18, pp. 30-31].

Ethnographic approaches can serve as one way to evaluate community health

outcomes related to unconventional oil and gas developments, a growing need

identified by health care practitioners, researchers, and government agencies

[2, 3, 5, 7, 17]. As illustrated by the examples from ongoing ethnographic

fieldwork in communities living near Marcellus Shale gas wells, compressor

stations, and pipeline routes in northeastern Pennsylvania, these approaches

show potential usefulness in systematically documenting the psychological,

sociocultural, and environmental determinants of health.

While the exact causal mechanisms that link stress to disease may vary

from case to case, there are some physiological mechanisms that do seem to

be consistent in similar cases and offer models of how psychological, social,

and environmental factors influence individual and community health out-

comes. One of these mechanisms is known as allostatic load, or “the cumulative
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physiological burden that results as the body adapts to environmental and psycho-

social stressors” [66, p. 30]. Allostatic load has been implicated in poor health

outcomes when social and environmental factors create chronic stress that

elevates cortisol levels, which then work to biologically impact the body [67, 68].

There are physiologic indicators of this chronic stress that can be monitored,

including high blood pressure, elevated blood sugar, and hormonal changes

[69-72]. However, the psychological and behavioral indicators of chronic stress—

such as higher rates of smoking, alcohol consumption, sleeping problems, acci-

dents, and eating disorders—may be more difficult to track [10]. Ethnographic

approaches, such as the ones described here, could be used to monitor some of

these more difficult-to-track indicators and compare them over time in com-

munities where unconventional oil and gas developments are occurring.

Ethnography also offers a way to collect data on the cumulative impacts of

industrialization and chemical pollution on local communities. The assessment

of cumulative risks and impacts to already overburdened local communities

in the United States is the subject of scientific study and debate, and is also

one of the top research priorities of environmental justice advocates [8, 73].

The close bonds and sometimes long-term engagements that ethnographic

researchers have with the communities where they conduct fieldwork makes

this approach to documenting localized changes in psychological, sociocultural,

and environmental stress levels through time a valuable contribution to cumu-

lative impact assessments.

The emergent themes described in this paper offer a possible starting point

for further community health research by social epidemiologists and others into

the impacts of onshore unconventional oil and gas developments. Studies can

be designed to identify and describe some of the contributing factors to chronic

stress by eliciting culturally and locally relevant meanings of quality of life

and well-being and the factors that contribute to or detract from it. More research

in rural communities can be conducted that provides data on the relationship

between economic inequality and psychological, sociocultural, and environ-

mental stress factors, including the impact on local livelihoods and incomes

from public perceptions of food safety on farms near shale gas developments.

And, psychological and anthropological studies could be undertaken that docu-

ment and describe the ways that societal and individual forms of violence

interact with psychological, social, and environmental factors that may contribute

to chronic stress near unconventional oil and gas projects.

National and state decision-makers need to examine the solid scientific

evidence on the psychological, social, and environmental determinants of com-

munity health. In collaboration with medical practitioners, researchers, and the

communities they serve, strategies need to be developed that can address the

large gaps still existing in our knowledge about the linkages between human

health, ecosystem health, large-scale industrialization, and chemical pollution.

The ethnographic approach introduced here, alongside an environmental justice
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framework that includes the public health model of prevention and the pre-

cautionary principle, offers an opening to such collaboration, and the outline

of a strategy to fill in some of those gaps. As others have suggested [3, 73],

public-policy–makers and decision-makers in the United States must step

beyond the political rhetoric over the community and environmental health

impacts of energy policies and decisions to develop informed policies that

prevent harm, embolden the precautionary principle, and ensure that environ-

mental protection is a right, not a privilege.
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