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Abstract
The Indian Removal Act forced many native groups in the United States into what
is now the state of Oklahoma. This new land was soon contested, in part, for the
mineral wealth that lay beneath. In this research we document how the recent surge
in oil and gas production brought on by hydraulic fracturing has di↵erentially a↵ected
native and non-native communities in this region and surrounding states. We make use
of the sudden and unexpected increase in oil production to determine how “fracking”
has changed labor market outcomes for native and non-native groups in the resource
extracting sector as well as other spillover sectors. To study this, we make use of data
from the Quarterly Workforce Indicators (QWI) and exploit the natural experiment
setting that the advent of hydraulic fracturing provides. We find that earnings in the
oil and gas extraction sector have increased for white workers by about 10%, but that
earnings for Native workers are un-changed. Regarding spillovers into other sectors, we
do find evidence that fracking increased employment and earnings for Native workers,
but that these gains are not at the same scale as white workers.
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Introduction and Background

The states in the central and southern plains of the United States have, historically, been
among the most productive oil and gas regions in the country. The recent adoption of
horizontal drilling and hydraulic fracturing (commonly referred to as “fracking”) has made
these areas even more productive. Indeed, since 2009 monthly oil and gas production has
more than tripled with as much as 147,112 million barrels per month more in production in
Oklahoma and Texas alone. Because there is a potential for this new economic activity to
not flow to all labor market participants (Cai et al. (2019)), we focus on this region so that
we are able to assess how Native and non-Native workers’ outcomes di↵er. In this research,
we determine how the sudden and unexpected increase in drilling activity brought about
by fracking has a↵ected labor market outcomes for Indigenous workers in Oklahoma and
surrounding states.1 This setting is particularly important to understand given the historic
struggle for land rights, as well as mineral rights, following the Indian Removal Act and
subsequent ‘land run’ in Oklahoma – a struggle that has been captured in the best-selling
book and movie, Killers of the Flower Moon (Grann (2017)), which documents how white
men sought out Native women for marriage so that they could gain access to their mineral
rights. According to the book, on April 3, 1926, a national publication called the Osage
murders the “Black Curse of the Osages.” Facilitated by the complicity of various sectors,
Grann (2017) references a survey that estimated court-appointed guardians of the Osage
Indians’ estates had pilfered approximately $8 million from their wards by 1925. How these
men secured the mineral rights for themselves into the future is obvious from the non-subtle
title of the book.
To study how labor markets have responded to the dramatic shift in oil production, we
use standard di↵erence-in-di↵erences methodology and make use of quarterly data on employment and earnings at the county level from 2003:Q1-2020Q1. These data are granular
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to the NAICS industry sector as well as the race of each worker, so we can measure how employment and earnings have changed in the oil and gas extraction sector by race specifically.
Our identification strategy relies on the fact that the location of geologic formations (e.g. a
shale formation) is exogenous to the existing population of people and their native status.
We believe this is a valid assumption given that the Indian Removal Act forced tribes into
present-day Oklahoma was passed in 1830, pre-dating the shale boom by 179 years. Moreover, the geologic formations responsible for shale oil and gas production predate colonization
in the Americas. Our estimates quickly point to a divergence in labor market outcomes for
Native workers compared to white workers. Specifically, we find that earnings rose following
the shale boom for white workers by almost 10%. There is no such change for Native or
black workers. We are not able to uncover the exact mechanism that causes this schism.
This finding could be driven by the fact that white employees make up a disproportionate
share of corporate-level jobs, and could also be driven by a divergence in workers’ abilities
to travel to work-sites. This could also be a function of past network building in the oil and
gas sector. Griesbach (2021) examined the similarities and dissimilarities between oilfield
workers and agricultural workers, acknowledging the necessity of reliable transportation in
the oilfield industry and suggesting that oilfield workers’ close relationships — referenced
as fictive kin — impact outsiders’ ability to obtain employment or promotions within this
particular field.
In addition to the oil and gas sub-sector analysis, we also measure spillover e↵ects into
sectors that could be a↵ected by this sudden increase in economic activity such as food and
accommodations or manufacturing. On the one hand, these e↵ects could be positive for
retail trade and accommodating sectors (e.g. food services, hotels) because there are now
new workers and more income and wealth in the area. On the other hand, industries that
compete for workers in the same pool of all workers, but are otherwise not connected to oil
and gas operations, may face difficulties in hiring. We find that employment and earnings
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have generally changed for the positive due to the resource boom for Native, black, and white
workers in the construction, retail trade, and accommodation sectors - though there are still
cases in which the benefits of the resource boom are not evenly shared. In the manufacturing
sector we find that the resource boom led to increased earnings for Native, black, and white
workers while not changing employment. This is consistent with the notion that firms in
this sector faced a tight labor market and increased wages to attract or retain employees.
On balance, we find that the shale boom o↵ered an unusual change in economic activity
which added tightness to labor markets that led to new employment and earnings opportunities. And yet, the fact that we find no e↵ect for Native workers in the primary sector that this
occurred, oil and gas extraction, and mixed evidence in the spillover sectors draws attention
to long-standing disparities. As Button and Walker (2020) highlight, Native groups have the
lowest employment-to-population ratio and highest unemployment rate in the country, and
also earn nearly $15,000 less than the median income.

1.1

Prior Literature

Courts have often sided with non-indigenous parties in economic disputes. In a U.S. Supreme
Court ruling that described the transfer of land from indigenous people to the federal government (and subsequently private parties) it was noted in the record that, “...the tribes
of this continent were deprived of their ancestral ranges by force and that, even when the
Indians ceded millions of acres by treaty in return for blankets, food and trinkets, it was
not a sale but the conqueror’s will that deprived them of their land” (Echo-Hawk (2012))2
Obviously, this forced migration of Indigenous people stands to have long-lasting negative
consequences (Becker and Ferrara (2019)). Dippel (2014) find that the forced integration of
autonomous tribes into a system of shared governance had large negative long-run e↵ects.
Specifically, reservations that combined multiple sub-tribal bands when they were formed
2
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are 30% poorer today.
One critical mechanism to understand diverging outcomes between Native and non-Native
groups is the role of property rights, and this has been a primary focus within the literature.
Aragón (2015) uses the case of First Nations’ modern treaties which clarified ownership of
land and natural resources near Aboriginal communities and finds evidence of a positive
impact of modern treaties on real income. This e↵ect is primarily driven by employment
income and even spreads to workers in industries not directly a↵ected by the reform. Restrictions governing the transfer of property rights have also had long-lasting negative e↵ects.
Dippel and Frye (n.d.) make use of a natural experiment in which millions of acres of
reservation lands were allotted to Native American households under di↵ering land-titles
between 1887–1934. They compare non-transferable land plots with neighboring plots that
have full property rights and use fine-grained satellite imagery to measure changes in land
development and agricultural activity from 1974–2020. These authors ultimately find that
“non-transferable allotted-trust status reduces overall land utilization by 0.2 standard deviations, which translates into a 4 percentage point lower share of land in agricultural cultivation, and a 0.2 percentage point lower share of land in development” (Dippel and Frye
(n.d.)). Leonard et al. (2020) show that the federal government facilitated land titling and
non-Indian settlement through the General Allotment Act of 1887. They find that there is
U-shaped relationship between American Indian per capita income the reservation’s share of
prime agricultural land, which stands in contrast to the strictly positive relationship across
U.S. counties. The connection to natural resources in indigenous cultures is important for
a myriad reasons, and Feir et al. (n.d.) show how bison-reliant societies have fared since
the near extinction of bison just before the start of the 20th century. These authors show
that formerly bison-reliant societies have 20-40% less income per capita.3 Feir et al. (n.d.)
further argue that this is related to other long-run disparities like suicide and unrest. Specific

3

Relative to the mean of all Native groups.

4

to the recent fracking resource boom, Leonard and Parker (2021) study the patchwork of
private, jointly owned and tribal government parcels on the Fort Berthold Indian Reservation in the Bakken shale region. They find that all three forms of fragmentation reduced
production during the oil boom, especially joint ownership and the interspersion of small
parcels of government and private land. Frye and Parker (n.d.) studies the decentralization
of governance across American Indian reservations and measures the long-run development
di↵erences for reservations that were granted less sovereignty through the Indian Reorganization Act (IRA). these authors find that IRA adoption stifled economic development which
ultimately resulted in lower per capita income and higher inequality. They further find that
these income di↵erences develop within the first decade of adoption, and even persist in
the long run. Wright and White (2012) specifically notes that development of resources on
and near Indigenous territories has many potential benefits including new employment and
wealth, but that the development of oil and gas resources can also lead to economic inequality, loss of traditional lifestyles, displacement, and environmental damage. Indeed, recent
disputes over pipeline development is indicative of these tensions (Spice (2018); Hurlbert
and Fletcher (2020)), and Zentner et al. (2019) show how Indigenous populations are on the
front-lines of climatic change. We are able to add to this literature by specifically examining
how employment and earnings for Native and non-Native workers have changed as a direct
result of the fracking boom. We first investigate how these outcomes have changed within
the oil and gas extraction sector, and then explore how employment and earnings for Native
workers in other accommodating and competing sectors.

1.2

The Shale Boom and Local Labor Markets

There is a rich history in the economics literature devoted to studying the e↵ects of sudden
resource booms and the persistent e↵ects of reliance on natural resource wealth. One vein
of the resource boom literature describes what has been termed a ‘resource curse’ or ‘Dutch
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Figure 3: Earnings in Oil and Gas Sector - Native

Figure 4: Earnings in Oil and Gas Sector - White
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Disease’ – the unexpected outcome that countries with large resource endowments have
slower long-run economic growth (For example, see Kim and Lin (2017); Sachs and Warner
(2001)). It is named as such to highlight the case of the Netherlands after the discovery
of extensive natural gas deposits in the North Sea in 1959. Much of the literature has
used national-level data to discuss this phenomenon, but in the United States sub-national
studies have become more common (Gittings and Roach (2020); Jaimes and Gerlagh (2020);
Abboud and Betz (2021)). One mechanism behind findings of a ‘resource curse’ is that
new demand for labor in the sector extracting resources increases wages (e.g. a country
with ample timber increases wages for loggers), which then creates an incentive for workers
in other sectors to move into the resource extraction sector. In order to keep employment
from exiting towards the resource sector, other sectors must also o↵er higher wages to retain
or attract new employees to replace those that have left (Sala-i Martin and Subramanian
(2013)). There are two potential outcomes that could then occur in the outside (non-resource
extraction) sectors that sell products outside of the resource rich area: i) these industries
pass-on higher labor costs through their prices and lose market share by having higher prices,
or ii) output falls because they are unable to fulfill their demand for labor when keeping wages
constant because employees leave for other industries. There are also other potential drivers
for why areas that are resource abundant witness lower than average economic growth.
Blanco and Grier (2012) find that educational attainment and human capital investment
and development is lower in areas that are resource dependent, and Rickman et al. (2017)
finds that this reduction in education and human capital investment is taking place in shale
rich regions. Another cause that has been found is due to changes in entrepreneurship outside
of the resource extraction sector (Betz et al. (2015); Tsvetkova and Partridge (2017)).
A complete resource ‘curse’ is not the consensus of the literature, though, because a
number of papers find that resource rich areas actually drive employment and income gains.
The primary mechanism behind positive changes due to a resource boom is that demand for
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locally traded goods (e.g. food and accommodations) increases because of an increase in the
population and sudden income gains from new jobs or royalty payments. Brown et al. (2019)
show that a one dollar increase in royalty payments is associated with an additional $0.50
in local income created. Alexeev and Conrad (2009) find that a large resource endowment
has been positive for long-term economic growth. Michaels (2011) find that counties in the
southern United States that had a large oil endowment have had higher population and per
capita income growth than others. In contrast to the theory that a boom in mining sector
employment crowds out investment in non-mining sectors, Weber (2014) finds that mining
and non-mining employment are positively correlated, and Allcott and Keniston (2018) show
that mineral resource extraction drove new manufacturing employment. In our work, we find
evidence to support both hypotheses. That is to say, we uncover evidence that points to
benefits of a resource boom – spillover increased wages and employment in non-oil and gas
sectors; and evidence that hints of a resource curse – higher earnings in the manufacturing
sector which may be passing through to product costs and reduced market share.
A robust literature on the labor market e↵ects of the shale boom has developed because
the new drilling technique o↵ers a unique policy experiment to study a sudden (and unexpected) increase in economic activity. To the best of our knowledge, our work adds to this
literature by being the first to study di↵erential labor market impacts by race. Munasib
and Rickman (2015) study the economic impacts of fracking in Arkansas, North Dakota,
and Pennsylvania. They find that North Dakota witnessed an increase in employment for
nearly all sectors following the boom, but that was not the case in Arkansas or Pennsylvania.
Tsvetkova and Partridge (2016) find that the shale boom has had small or negative impacts
on traded goods (e.g. Manufacturing) and positive spillover e↵ects in the non-tradeable
goods sector (e.g. Accommodation and Food Services). In our study we uncover similar
spillover e↵ects in non-tradeable goods and an increase in earnings in the manufacturing
sector. We note, though, that these changes do not acrue evenly to each race. Agerton
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et al. (2017) use changes in rig counts to determine the short-run and long-run impacts of
upstream oil and gas investment. They find that each additional rig results in 31 new jobs
immediately, and up to 315 jobs over a longer time horizon. Miljkovic and Ripplinger (2016)
estimate the e↵ect of the boom on employment specifically within the mining sector and
further determine that there has not been spillover e↵ects on agricultural wages. We first
analyze the Oil and Gas Extraction subsector to determine how the shale boom has a↵ected
employment and earnings. In this subsector we ultimately find that employment is stable
across race groups, but that earnings increase by 10.2% for white workers only. In fact, not
only are earnings not statistically di↵erent for Native or black workers, the point estimate
is near zero. Thus, this finding is not an artifact of statistical noise. Feyrer et al. (2017)
is perhaps the seminal work assessing labor market e↵ects due to fracking. They find that
new oil and gas production increases income within a county, and further find that there
are geographic spillovers with wages increased for areas within 100 miles of a well. Gittings
and Roach (2020) make use of a novel data product that identifies workers based on both
where they live and where they work. They focus on the Marcellus and Utica formations
in Ohio, Pennsylvania and West Virginia and find that many of the new jobs go to workers
that live 25-200 miles away. Green et al. (2019) and Wilson (2020) also study migration due
to the shale boom. Cai et al. (2019) is perhaps the study that is most similar to our work
here. These authors study how oilfield employment changed for black and Hispanic workers
in Texas during the fracking boom. In their work, Cai et al. (2019) do not find a significant
di↵erence between races/ethnicity for males in many of their models, though they consistently find that there are disparities in female employment by race/ethnicity. Green et al.
(2019) show that commuters were part of the reason why there were much larger spillover
e↵ects in Canada. Wilson (2020) makes use of pre-fracking newspaper articles to show that
there was a 3.8% increase in in-migration rates in North Dakota due to the resource boom.
In our setting, we expect there to be less in-migration to the oil and gas sector because the
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industry is much more well-established given previous production records.
We are also interested in spillover e↵ects that the shale boom has had on non-oil and
gas sectors. Komarek (2016) finds some spillover benefits in non-oil and gas sectors while
Paredes et al. (2015) does not. In our study, we define our ‘treatment’ group as counties
that lay atop a shale formation, and counties that do not lie atop a shale formation are
our ‘treatment-free’ comparison group. We measure the e↵ect of the fracking boom on
employment and earnings by measuring how these outcomes have changed for each race
group before and after hydraulic fracturing became commonplace in 2009. Komarek (2016)
instead denotes a county as ‘high-fracking’ or ‘low-fracking’ based on well county and finds
that for ‘high fracking’ areas there are two main e↵ects: i) non-traded industries were helped
by shale gas development with employment increasing by 3-6% and wages increasing by
8-12%. ii) that there was no statistically significant e↵ect on manufacturing. Conversely,
Paredes et al. (2015) find that there are no spillover e↵ects when using propensity score
matching methods. When they use panel data methods they find statistically significant
e↵ects on employment, but not for income, concluding that the spillover e↵ects from shale
gas development may be minimal. In our study, we use a longer time horizon of data and
find that there are spillover e↵ects for both employment and earnings in construction, retail
trade, and accommodation and food services. In all of the aforementioned sectors, white
workers have higher employment and higher earnings, but for Native and black workers we
find mixed evidence of an increase in employment and earnings.

2
2.1

Empirical Strategy
Data

We study labor market impacts of the shale boom in Oklahoma, Texas, Arkansas, Colorado
and New Mexico using local labor market data from the Quarterly Workforce Indicators
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Figure 5: Employment and Earnings in All Sectors - Native

Figure 6: Employment and Earnings in All Sectors - Black

Figure 7: Employment and Earnings in All Sectors - White

12

(QWI) produced by the Longitudinal Employer Household Dynamics (LEHD) program at
the U.S. Census Bureau. These data provide detailed information on earnings and employment which can be disaggregated at very fine levels of detail by race, industry, geography,
and firm and worker characteristics (e.g. only newly hired workers). The microdata underlying the QWI are employer-employee matched data constructed from state Unemployment
Insurance (UI) records. The basic data element is a ‘job’, defined by the appearance of a
UI record that reports the UI-taxable earnings paid to a specific individual by a particular
employer. Because they are built from UI records, the LEHD data cover roughly 98 percent
of all private-sector, non-agricultural employment. This broad inclusion allows the release of
statistics at granular levels of demographic, geographic, and industry detail which are crucial
to our analysis of diverging labor market outcomes by Native and non-Native status.
The QWI data used in this paper cover each county in Arkansas, Colorado, Oklahoma,
New Mexico, and Texas for the period 2003:Q1–2020:Q1. We focus on this area because of the
historic presence of Indigenous populations due to the Indian Removal Act and geographic
di↵erences in shale coverage. Our primary analyses use data at the NAICS sector level
with data disaggregated by NAICS 3-digit industry code 211 - the ‘Oil and Gas Extraction
Sector’.4 We also make use of 2-digit industry codes to measure any spillover changes in All
Employment (all NAICS codes), Construction (NAICS 22), Manufacturing (NAICS 31-33)
Retail Trade (44-45), Arts Entertainment and Recreation (NAICS 71), and Accommodation
and Food Services (72). We use the following QWI variables measured at county-industryquarter detail: employment, new hires, accessions, total monthly earnings, and total monthly
earnings for either new hires and accessions. In the raw data, ‘New Hires’ are the estimated
number of workers who started a new job. More specifically, the underlying LEHD microdata
identifies new hires as those that worked for an employer in the specified quarter, but were
not employed by that employer in any of the previous four quarters. This is slightly di↵erent
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from ’Accessions’ which is the sum of “New Hires” and “Recalls” which are workers who
returned to the same employer that they had worked with in the previous year. We believe
that including these two additional outcome metrics are helpful in capturing some of the
inherent volatility in oil and gas employment. For all variables we use a natural logarithm
transformation. This transformation accounts for di↵erences in proportions between race
groups.
Summary statistics for all variables are shown in Table 1. Additionally, we show the
geographic and racial di↵erence for employment (Figures 1-2) and earnings (Figures 3-4).
Here, it is easy to see two key features of the underlying data: i) employment and earnings
are much more widespread across the five state region for white workers than for Native
workers; ii) there are outcome measures in both shale and non-shale counties. This is due to
the fact that historic oil and gas development did not always happen in shale areas because
these formations were deemed un-economic to extract. Instead, resources were devoted to
traditional reservoir type production. Only after the advent of hydraulic fracturing were
these resources targeted. We also show how employment and earnings change over time
for Native, black, and white workers in Figures 5-7. These data are aggregated across all
industries. Of note in these figures are that shale and non-shale counties do not seem to
follow divergent trends before the introduction of fracking in 2009 (the dashed vertical line),
and that earnings seem to increase for each race group after 2009. This detail is explored
more fully below.

2.2

Model

The shale boom o↵ers a unique natural experiment because, depending on the underlying
geological properties, a county could suddenly become a hot-spot in the global market of oil
and gas production. Shale formations became the primary target of new drilling operations
because of advances in horizontal drilling – shale formations are ‘skinny’ and were previously
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not economically viable compared to the historic method of tapping a large underground
reservoir. Too, the switch from expensive fracking fluids to a mixture of water to build
pressure and fracture (“frack”) and sand (which is used to prop open tiny fissures) made
these formations much more viable than before.
To measure the impact of the shale boom on labor market outcomes we use a standard
di↵erence-in-di↵erences (DD) panel data framework.5 The essence of DD methodology is
establishing a valid comparison group that we believe would have the same eventual outcomes
over time. That is to say, in the absence of exposure to treatment, we could reasonably expect
both ‘treated’ and ‘control’ groups to be the same. The DD parameter is then the di↵erence
between the change over time for treated groups (the first di↵erence) relative to treatmentfree comparison or ‘control’ group (the second di↵erence). We define the treatment group
pertaining to exposure to new or increased oil and gas production as counties that lay atop
shale formations – approximately 36% of counties in our sample.6 Counties that do not
include a shale formation are used as a ‘treatment-free’ comparison group subject to the
same global factors that both treated and untreated units face (for example, changes in
interest rates and commodity markets). We follow the majority of the received literature
and use 2009 as a start date for the shale boom.7 The di↵erence-in-di↵erences (DD) estimate
( 3 ) captures the average treatment e↵ect of new oil and gas production on labor market
outcomes by race group. In essence, we are able to see how employment and earnings for
Indigenous people have changed due to the fracking boom relative to those in non shaleexposed counties. Our identification strategy relies on the fact that the location of geologic
formations (e.g. a shale formation) are exogenous to the existing population of people and
their native status. We believe this is a valid assumption given that the Indian Removal
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a full discussion of the assumptions and history of this modeling strategy see Cunningham (2020)
https://mixtape.scunning.com/di↵erence-in-di↵erences.html. .
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7
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Act that relocated so many tribes was passed in 1830, pre-dating the shale boom by 179
years. Moreover, the geologic formations responsible for shale oil and gas production predate
colonization in the Americas.
Our primary estimating equation is shown in equation (1).

yct =

1 Shalec

+

2 Boomt

+

3 Shalec

⇤ Boomt + µc +

t

+ "ct

(1)

In this specification, note that while the panel is composed of county-quarter observations,
for each model the data are subset by industry and race and estimated separately. For
example, the first entry of regression estimates shown in column 1 of Table 2 show the DD
estimate for the change in employment for Native workers due to the shale boom.
Our benchmark specification includes county fixed e↵ects that control for unobservable
time-invariant di↵erences in labor market outcomes that are specific to each county. These
county fixed e↵ects also account for the fact that some counties already have access to
promising geologic formations and pre-existing infrastructure to extract oil and gas. The
inclusion of year fixed e↵ects account for nonlinear aggregate shocks to labor markets and
oil and gas production that are common across all counties. These parameters will then net
out aggregate shocks to the demand for oil and gas that are correlated with production and
employment. Therefore, this set of fixed e↵ects account for the evolution of the market price
of both oil and natural gas over time. Thus, our identification of the causal e↵ect of new oil
and gas production on labor market outcomes relies on conditional exogeneity. Conditional
on county and year fixed e↵ects also in the model, any remaining impacts on labor market
outcomes due to the subsequent decline in commodity prices are likely random. Lastly, the
DD method relies on an assumption of ‘parallel pre-trends’ – that in the absence of treatment,
labor market outcomes follow a similar trajectory to non-treated ‘control’ counties. If this
assumption failed, for instance if earnings for Native workers in retail trade were already on
an upward trajectory in shale counties before fracking began, then any causal e↵ect could be
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falsely attributed to the shale boom. Figures 5-7 o↵er visual evidence that this in fact the
case, but we also estimated ‘event-study’ type models to confirm as well as basic statistical
tests of pre-trends.

3

8

An example of this for earnings is shown in the Appendix (Figure 8).

Results

We begin our analysis by determining how employment and earnings have changed for Native
and non-Native groups within the oil and gas extraction subsector (NAICS 211). After all,
the fracking boom stands to be most transformative in this sector. Table 2 displays our
results of estimating equation (1) for each race subgroup for employment outcomes, and
Table 3 shows results for earnings outcomes. The relevant dependent variable is shown
in the left-hand column, and each entry in the table is the estimated coefficient for the
di↵erence-in-di↵erences (DD) parameter ( 3 ). The way to interpret each coefficient in Table
2, for example, is: the change in employment for a specific race due to the fracking boom in
counties exposed to a shale formation relative to the change in employment over the same
period for the same race subgroup that work in the ‘control group’ of counties that do not
lay atop a shale formation.9 In other words, we calculate how much employment or earnings
changed in shale counties as a direct result of fracking.
The results in Table 2 at first seem counter-intuitive because we find no e↵ect of the
fracking boom on overall employment in the oil and gas sector for any race subgroup. For
white workers we find a large e↵ect size (about a 12.8% increase), but this just misses the
bounds of traditional statistical significance.10 However, consider that the states we include
in this analysis all historically produced oil and gas – even before horizontal drilling and
hydraulic fracturing became widespread. Indeed, much of the ‘new’ oil and gas production
8

F-tests on pre-treatment trend variables by county and state and do not find any evidence that labor
market outcomes in shale-exposed counties followed a di↵erent trajectory prior to the shale boom than
non-shale-exposed counties.
9
With similar interpretations for our other outcome metrics in Tables 3-5.
10
p=0.12
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Table 2. Oil and Gas Sector: Employment

in these states occurred where drilling was already taking place to capture oil that was not
locked in shale formations using traditional methods. Thus, it is not necessarily surprising
that employment would not change by a statistically discernible amount if the primary
e↵ect of the fracking boom is to make already existing drilling areas more productive. It
should be noted that this is contrary to the experience in the Marcellus and Utica shale
plays of Pennsylvania, Ohio, and West Virginia which historically had almost no oil and gas
production (Gittings and Roach (2020)), and to some extent the Bakken region of North
Dakota (Wilson (2020)). Given the statistically noisy null results shown in Table 2, but
the notable increase in oil and gas volumes produced in these states, we should expect that
earnings will have increased to retain workers within their firms. Indeed, in Table 3 we
find just that – earnings for workers in this NAICS subsector have increased, but we do not
find that these increased earnings are allocated to all workers. In Table 3, we see that the
major way in which fracking has a↵ected oil and gas sector employees is through changes in
earnings for white workers. Specifically, we find that the fracking boom is associated with
an approximate 10% increase in wages for white workers in the oil and gas sector. This is
consistent with the notion that while employment may not change, the value of the resource
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Table 3. Oil and Gas Sector: Earnings

has changed and this is passed on to (some) workers. We do not find that the fracking boom
is associated with an increase in earnings for either Native or black workers. In fact, this null
finding for Native and black workers is not driven by statistical noise. The point estimate
for Native and black workers is close to zero (and even negative for Native workers), and is
multiple orders of magnitude smaller than the e↵ect size for white workers.11 We are not able
to derive specific reasons from our data as to why this is occurring because the data is subset
by industry and not job-type. For example, we cannot di↵erentiate between an accountant
and a ‘roughneck’ that may both work for the same firm. If white employees occupy more
of the upper-level positions in a firm, and if the increased profitability is disproportionately
passed on to these job-types, then that would harmonize with the explanation that earnings
changed for white employees but not for others.
We also estimate equation (1) using new hires and accessions (Table 2) and earnings for
new hires and accessions (Table 3) as dependent variables. We do find weak evidence that rate
of new hires in the oil and gas sector has increased due to the fracking boom for both Native
11

We also estimated ‘event-study’ versions of each model, but ultimately decided the value-added of these
models was too low to include in the body of the text because they simply confirm our di↵erence-in-di↵erence
results. However, we have included graphed coefficients from these models for earnings for white workers
and native workers in the oil and gas sector in the appendix for illustrative purposes.
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Table 4. Other Sectors: Employment

and white workers, but fail to find statistically significant changes in accessions. Recall that
accessions are made up of new workers and same-firm returning workers, so for some countyquarters these data are hardly di↵erent from one another. Given the null result for accessions
and weak positive result for new hires, we are very cautious in suggesting that the fracking
boom changed the new hire rate for any race group. Turning to earnings for these new hires
and accessions, we again find evidence that supports that the fracking boom brought about
significant change in earnings for white workers, but that native and black workers did not
receive the same benefit of increased drilling. For new white workers, earnings increased
by approximately 8-10%. The point estimate is positive but not statistically significant for
Native workers and even negative for black workers.
We now turn our attention to how the fracking boom has a↵ected other industries. There
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are two main mechanisms at play that stand to a↵ect both employment and earnings in nonoil and gas sectors: First, more income12 and increased wealth in the form of lease payments
and royalties for mineral-rights-owners could result in a change in demand for goods and
services in the county that drilling is taking place. Moreover, in the instances in which
workers travel to a shale play for work and stay on-site for a short duration we would expect
an increase in demand for services that accommodate like hotels and dining.13 In other
words, we may expect demand to increase for other sectors through changes in income and
the new scale of economic activity. We would expect this mechanism to cause an increase in
demand for employees which would show as an increase in employment (Table 4). We would
expect this e↵ect to be most salient in accommodation sectors like retail trade and food
services. We also might expect there to be a discernible change in construction employment
to build new hotels, roads for oil and gas equipment, restaurants, etc. Moreover, holding the
supply of workers constant this should put upward pressure on wages which will result in an
increase in earnings (Table 5).
For employment in aggregate, we find that the fracking boom led to more employment for
all races by approximately 7-8%. Recall, this is the DD estimate which means this change
is relative to changes in non-shale-exposed counties. As the country recovered from the
financial crisis and recession of 2007-2009, we would expect growth through the first quarter
of 2020 for all counties. The DD estimate nets out these e↵ects that are common to all
counties and is able to discern the change due strictly to increased drilling activity. When
we dissect to subsectors, we see that this increase is primarily driven through increased hiring
in Retail Trade and Accommodation and Food Services. For these sectors there is about a
6% increase for Native workers in retail trade, and a nearly 9% increase in Accommodation
and Food Services. We also see that employment in the construction sector has increased,

12

For white oil and gas sector workers, per Table 3.
It is common for workers in the oil and gas sector to work ‘month on month o↵’ schedules where they
essentially live on-site instead of a traditional work-day.
13
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Table 5. Other Sectors: Earnings

but that the largest gains are among white workers with a statistically significant increase of
about 11%, and lower employment growth for both black and Native groups at 8% (which
are also only marginally significant). Turning now to Table 5, we find compatible evidence
in terms of earnings growth. We see that earnings for Native workers have increased in the
Accommodation and Food Services sector by nearly 5.5%. This is larger than the growth for
other race groups. However, we also find that earnings did not increase for Native workers
in either construction or retail trade as they did for white and black workers. The point
estimate is positive, though, and the relatively smaller size of the Native worker population
may be what is driving the larger standard errors.
The second mechanism of interest is how firms in a sector that competes for the same
employees, but are otherwise unrelated to the oil and gas sector, respond to the sudden
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change in labor market conditions brought about by fracking. Most manufacturing firms
produce goods that are not necessarily intended for local consumption and are traded around
the country and the world. They service this product demand, however, by using the local
labor force which has now dramatically changed with increased earnings in the oil and
gas sector, and spillover increases in employment and earnings in accommodating sectors.
These manufacturing firms could either maintain wages at their current level and risk losing
workers, or they could hope to retain employees by o↵ering better wages. This mechanism
is consistent with the ‘resource curse’ hypothesis discussed above. In our sample, we find
that manufacturing employment is not statistically di↵erent due to the fracking boom for
any race group. We do note that the point estimate for white workers is negative, but again,
this is not a statistically significant change. The change we do see is an increase in earnings
for all race groups in the manufacturing sector. This is consistent with the notion that
firms are now paying more to retain or attract workers in the face of heightened demand by
non-manufacturing firms. Across race groups this change is approximately a 5% increase in
earnings.

4

Conclusion and Policy Implications

The shale boom that transformed energy markets globally was always going to have transformative e↵ects ‘downstream’ in other sectors’ employment and earnings, but these changes
have been disproportionately doled out. In this paper, we use the natural experiment setting
that this sudden change in productive capacity o↵ers to measure how labor market outcomes
di↵er by race and Indigenous status. To do this, we make use of granular local labor market
data for counties in Oklahoma and surrounding states that are specific to the three digit
subsector, as well as the race of the worker, to determine how employment and earnings
have changed in the oil and gas extraction sector. We also measure spillover e↵ects in other
sectors. We find that the shale boom caused a nearly 10% jump in earnings in the oil and
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gas sector, but that this only occurred for white workers. For Native and black workers,
we do not find evidence that earnings changed. This divergence in outcomes is incredibly
important to highlight because of the historic struggle, and in many cases outright theft, of
Indigenous land in the south plains. Access to oil and gas wealth and income is important
for many tribes as a revenue source. For example, Chairman Mark Fox of the Mandan,
Hidatsa, and Arikara Nation, also known as the Three Affiliated Tribes in North Dakota,
recently remarked that nearly 90 percent of his tribes’ revenue comes from oil production.14
Finding such a disparate e↵ect of the shale boom on earnings in this sector is one more way
in which Indigenous peoples have not benefited from resource wealth that they previously
held.
We also measure how non-oil and gas sectors fared following the shale boom. In some
cases we find that earnings and employment both increased for Native and non-Native groups.
This is mostly concentrated in the Retail Trade and Accommodation and Food Service
sectors. In the construction sector we find evidence that employment has grown for Native
workers as well as white workers, but we cannot say with confidence that earnings have
increased - though this latter e↵ect may be an artifact of statistical noise. Regardless, we
do see that employment growth among white workers was nearly 3% greater than for Native
or black workers. Interestingly, we also find that earnings in the manufacturing sector have
increased for Native and non-Native workers alike. This points to spillover demand causing
local labor markets to be tighter and firms competing for workers.
We believe that this study brings to light serious chasms in employment opportunities
for Indigenous people. The shale boom o↵ered an unusual change in economic activity which
added tightness to labor markets that led to new employment and earnings opportunities.
Maybe the enduring legacy of the Osage Murders is that whether by historical events, such
as forced relocation and forced assimilation, or current market factors, such as lack of reliable

14

”Tribes’ billion dollar oil industry ... and now?” by Joaqlin Estus, Indian Times Today (4/22/2020)
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transportation or amplifying ties between white oilfield workers, Native Americans continue
to be denied employment opportunities and promotions in the oil and gas industry in the
absence of fundamental change in this sector. The fact that we find no e↵ect for Native
workers in the primary sector that this occurred, oil and gas extraction, and mixed evidence
in the spillover sectors helps to explain why, for instance, the unemployment rate for Native
workers is always higher than it is for white workers. It takes labor markets adjusting to new
economic conditions for these workers to gain employment when they are otherwise willing
and able.
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5

Appendix

Event study figures for oil and gas sector earnings for white workers and native workers. The
reference period is set at 2008q4.
Figure 8: Earnings in Oil and Gas for White (top) Native (bottom)
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