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Abstract

This study examines the effects of oil and gas extraction activities on the educa-
tional outcomes of high school students in Texas, focusing on potential variations in
these impacts among different demographic groups. We use school-level data from the
Texas Academic Performance Reports between 2012-2020, with school performance
measured by average scores on the American College Test (ACT). The primary vari-
able of interest is the exposure to oil and gas activities, measured by changes in oil
and gas revenues within each school district. The empirical approach controls for
school characteristics, and student demographics. To address endogeneity concerns,
we adopt an instrumental variable approach. Although the overall impact of oil and
gas operations on average school ACT scores is not statistically significant, these activ-
ities do influence the relationship between student socioeconomic status and academic
achievement. Specifically, for schools situated within districts that receive substantial
oil and gas revenues, a small increase in the proportion of economically disadvantaged
students is associated with a substantial decline in ACT scores.
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1 Introduction

The relationship between natural resource exploitation and human capital accumulation
has long drawn the attention of economists. Prior research has identified multiple channels
by which oil and gas extraction activities may impact a range of educational outcomes, par-
ticularly those pertaining to high school students. Localized economic shocks induced by
natural resource booms can provide additional revenues for schools in those areas (Newell
and Raimi, 2018; James, 2017), potentially leading to enhanced educational outcomes and
improved performance among students.! They also entail higher wages and increased job
prospects that can go beyond the mining industry, particularly within roles accessible to
high school students. For example, Feyrer et al. (2017) report that the benefits from the
fracking boom in the United States (U.S.) extended beyond the oil and gas sector, affect-
ing low-skill service industries such as construction, hospitality, transportation, and retail.
Both of these effects can influence the educational decisions and attainment of high school
students, who are faced with an important trade-off between leaving school to enter the
workforce and investing in skills and further education that contribute to future earnings
growth.

This paper investigates the narrower yet significant question of whether natural re-
source extraction activities have differentiated impacts on high school students with var-
ious socio-demographic backgrounds. To this end, we leverage school-level data from the
state of Texas, which offers an interesting setting for this analysis. As the leading crude
oil producer in the U.S., the state’s energy sector remains a major driver of its economy in
terms of economic output and job creation. Additionally, Texas is one of fifteen U.S. states
that levy property taxes on oil and gas wells. This means that the revenues generated by
these energy operations directly contribute to the state’s and local governments’ budgets,
with a significant portion allocated to funding K-12 public education.

We use data obtained from the Texas Academic Performance Reports (TARP) span-
ning the period 2012-2020. The TARPs provide comprehensive information on students’
performance, demographic characteristics, and schools’ attributes. School performance is
evaluated based on the average scores of high school graduates on the American College
Test (ACT) across the four key areas: English Language Arts (ELA), mathematics, read-
ing, and scientific reasoning. Our primary variable of interest is the exposure to oil and
gas extraction activities during the academic year immediately prior to when the majority
of them take the ACT college entrance exam. This exposure is quantified by the revenues
generated by oil and gas extraction activities within the school district where the school
is situated.

To mitigate the influence of cohort-level characteristics on ACT scores, we control
for factors such as school-level participation in gifted and talented or special education
programs, proportion of students identified as “economically disadvantaged”, and racial
composition of the school. We introduce interaction terms between oil and gas revenues
and school demographic characteristics to explore variations in the relationship among
different demographic groups within the student cohort. Additionally, we account for
school attributes such as school size, class size, and teachers’ experience. Finally, district-
level characteristics including the property tax base, and median household income are
incorporated to capture variations in economic conditions among school districts.

To address concerns about endogeneity raised by potential measurement errors in our
primary variable of interest or omitted variables that could simultaneously affect oil and
gas revenues and student performance, we adopt an instrumental variable (IV) approach.

'For example, Hzegeland et al. (2012) find that additional revenues generated by nearby hydro-power
plants enhanced the academic performance of 16-year-old pupils.



Our IV approach is based on the methodology outlined in Cai et al. (2019) who use variants
of the shift-share instrument to instrument county-level oil and gas employment shares in
Texas. In our context, the spatial variation relies on differences in oil and gas production
across school districts in 2005, which is considered the onset of the fracking boom (De Silva
et al., 2020; Cascio and Narayan, 2022). The temporal variation is derived from changes
in oil and gas revenues observed in the rest of the U.S., excluding Texas.

Across all model specifications, our findings consistently indicate a small positive im-
pact of exposure to oil and gas activities on average ACT scores. However, this effect is
outweighed by the negative impact on schools with higher proportions of economically dis-
advantaged students. One of our key findings is that, despite the statistical insignificance
of the coeflicient associated with economically disadvantaged students alone, its interac-
tion with oil and gas revenues is both statistically significant and economically meaningful.
Specifically, for a school located in a school district with oil and gas revenues at their mean
sample level, a one percentage point increase in the proportion of economically disadvan-
taged students is associated with a 14% decrease in ACT scores. We conduct additional
robustness checks by utilizing alternative samples and changing the definition of expo-
sure to oil and gas activities, and our main results remain qualitatively unchanged. We
also estimate our model for different school-level outcomes. Taken together, our findings
suggest that the abundance of oil and gas revenues may exacerbate educational dispari-
ties by reducing college readiness and high school completion rates among economically
disadvantaged populations in these energy-rich areas.

This paper contributes to the expanding literature investigating the influence of nat-
ural resource abundance on human capital accumulation decisions. Previous studies have
predominantly examined the enrollment and dropout decisions of high-school students in
the context of resource booms and busts in the U.S.. Cascio and Narayan (2022) shows
that a shale boom, characterized by increased demand for less educated male labor, leads
to higher dropout rates and reduced enrollment in 11th and 12th grades among males
across U.S. commuting zones. This effect is particularly pronounced in counties located
in states where students aged 17 and older are legally permitted to drop out (Zuo et al.,
2019). James (2017) finds that high-school graduation rates declined in oil-rich states
experiencing a resource boom.

Additionally, a recent body of literature has highlighted a decrease in schooling attain-
ment in response to fracking. Marchand and Weber (2020) leverage variations in shale
geology across school districts in Texas and temporal fluctuations in energy prices over
the period 2001-2014. The authors suggest that teacher turnover and the prevalence of
inexperienced teachers contributed to the decline in student achievement (in terms of at-
tendance and performance on State’s standardized tests). However, they do not find any
clear shifts in participation and performance on college entrance exams.?

While prior research primarily focused on educational attainment and enrollment at
broader geographic levels (such as state, commuting zone, county, or school district), our
study examines measures of educational outcomes, such as standardized test scores and
absence rates, at a finer level of granularity (school-level). One exception is Kovalenko
(2023), who tracks individuals throughout high school, college, and the labor market. She
analyzes the impact of local economic conditions on educational outcomes, such as high
school attendance and graduation likelihood, as well as employment decisions, including
future earnings. While Kovalenko (2023) investigates the differentiated impacts of oil and

2Recent contributions to the literature extend beyond the oil and gas boom in the U.S. They encompass
studies examining diverse topics such as the impact of the U.S. wind energy installations on school district
finances and student achievement (Brunner et al., 2022), the effect of gold mining on primary school
enrollment, and test scores and college enrollment in Colombia (Mejia, 2020) or the influence of oil royalties
on primary and secondary schools completion rates in Ecuador (Acuna et al., 2024).



gas booms on low-ability and high-ability students’ labor market outcomes, our research
focuses on the effects of students’ socio-demographic characteristics and their interaction
with exposure to oil and gas activities on students’ achievement.

2 Background

Texas provides an ideal setting for observing the effects of oil and gas operations on
educational outcomes. The combination of high energy prices during the first decade of
the 2000s and advancements in drilling and fracturing technologies led to a significant
increase in oil and gas drilling across shale formations in the U.S.. Texas, in particular,
experienced a pronounced and concentrated boom. With four major shale formations
within its borders, Texas stands as the largest crude oil-producing state (US EIA, 2022).
Since 2012, it has consistently contributed over 30% of the annual U.S. crude oil production
and approximately one-fourth of U.S. natural gas output.?

Additionally, public schools in Texas operate under the governance of independent
school districts (ISDs). An ISD is an autonomous body with fiscal authority responsible
for the operation and funding of elementary and secondary public schools within its juris-
diction. Each ISD possesses the authority to determine its own property tax rate, and the
property tax revenues are utilized to support public schools within the district. In Texas,
oil, gas and minerals interests are treated as property and therefore subject to property
taxes based on the assessed value of their production.? Increased revenues from oil and
gas extraction could lead to a higher value of property tax bases, positively affecting ISDs
funded by such revenues. For example, Marchand and Weber (2020) have documented
that the fracking boom in Texas resulted in a threefold increase in the tax base for the
average shale school district.

Figure 1 shows the evolution of the oil and gas production in Texas, alongside the cor-
responding oil and gas price data employed in our empirical analysis. The dashed vertical
line in the year 2012 marks the starting point for the oil and gas data used in our main
analysis. Studying changes in oil and gas activities after 2012 is particularly interesting
because this period captures the end of the oil boom in Texas and the subsequent oil price
collapse of 2014-2016 (shaded area in Figures 1 and 2), which had a significant impact on
the revenues generated by oil and gas extraction activities (as shown in Figure 2). This
price collapse was one of the largest in modern history, with oil prices plummeting from
mid-2014 to early 2016. The initial drop in oil prices from mid-2014 to early 2015 was
primarily driven by supply factors, including the booming U.S. oil production, which had
been fueled by the shale revolution.

While many expected the U.S. shale industry to be severely impacted by the low
oil prices, it proved to be more flexible and resilient than anticipated. Although drilling
activity declined sharply, production from existing shale oil wells was sustained (see Figure
1), and the industry rapidly adapted through efficiency gains, technological innovations,
and cost reductions (Stocker et al., 2018). Analyzing this period can shed light on how the
oil and gas sector responds to such revenues fluctuations, and the potential implications
for the local economies and educational systems that depend on it.

Texas counties exhibit substantial variations in oil and gas production, as shown in
Figures 3-5. These disparities in oil and gas endowments likely lead to an unequal distribu-

3These data come from the U.S. Energy Information Agency: https://www.eia.gov/petroleum/ and
https://www.eia.gov/naturalgas/.

4Wells are included in the property tax base once production commences. County-contracted indepen-
dent private assessors evaluate each well, considering factors such as projected production and prices, with
annual reassessments being conducted.
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Figure 1: Oil and gas production in Texas, oil prices and gas prices between 2007 and
2018

tion of impacts on local labor markets and school finances across the state. Consequently,
the influences on high school students’ motivations to pursue higher education may diverge
significantly among school districts in Texas.

3 Data

To address the question whether being situated in an oil-producing school district con-
tributes to improved educational outcomes compared to schools in non-oil-producing dis-
tricts, we combine school-level and ISD-level data from the the Texas Education Agency
(TEA) and the U.S. Census Bureau. We match these data with oil and gas production
data from The Railroad Commission of Texas (RRC).

3.1 School-level data

We collect school-level data from the Texas Academic Performance Reports (TARP),
which are released annually by the Texas Education Agency (TEA). These reports are
available for both traditional and charter schools, and cover elementary to secondary
grades (i.e., K-12). They provide comprehensive information on student performance, as
well as demographic characteristics of both staff and students at the school-level. One
interesting feature of the data available in TARPs is the disaggregated information on
school outcomes, including breakdowns by student groups such as ethnicity and economic
status.

3.1.1 Educational outcome

As an educational outcome, we consider a school’s average scores on the American College
Test (ACT). Since this is a standardized test, it serves as a good measure for evaluating
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Figure 2: Oil and gas revenues in Texas between 2007 and 2018

student performance across various schools. It is also a good indicator of student willing-
ness to pursue higher levels of education. At the time of our study, most colleges required
students to take either the ACT or the Scholastic Aptitude Test (SAT) and submit their
scores to their prospective universities. Nationally, these two standardized University ad-
mission tests have been equally popular for several years.” We chose to focus on ACT
rather than SAT scores because the SAT was redesigned in 2016 when the exam went
from its 2400-point to a 1600-point format.

In the TARPs, the average ACT score for a school in a particular year is determined
by calculating the average score achieved by the graduates of that year on the ACT. For
instance, the ACT score of a school in 2014 reflects the average score attained by students
who graduated from that school in 2014 (at the end of the academic year 2013-2014).
The ACT covers four areas: English, mathematics, reading, and scientific reasoning. The
four ACT sections are individually scored on a scale of 1-36, and a composite score (the
rounded whole number average of the four sections) is provided. For each year, the TARP
decomposes the performance of annual graduates on the ACT assessment in 4 different
scores: ACT - All Subjects (the average ACT composite score), ACT- English Language
Art (ELA) (the average ACT score on the English and Reading sections combined), ACT
- Math (the average ACT score on the mathematics section), and ACT - Science (the
average ACT score on the science section).b

5Note that due to concerns that the ACT or SAT are unfair to low-income students, several colleges
adopted test-optional admissions policies for the academic year 2022-2023. As a result, according to an
article from the New York Times (Goldstein, 2023), only 43 percent of applicants submitted SAT or ACT
scores in 2021 (compared to 74% before the Covid-19 pandemic).

SIf a student takes the ACT more than once, the best result by subject area is selected, and the ACT
composite score is calculated as the average of the highest section scores.



3.1.2 School characteristics

To control for differences in student attributes that could influence ACT scores, we include
the share of students who are economically disadvantaged, participating in the gifted and
talented program or the special education program. A student is identified as economically
disadvantaged if he is eligible for free or reduced-priced meals under The National School
Lunch Program (NSLP). Gifted and talented programs are geared towards children show-
ing the potential for performing at remarkably high level of accomplishment, while special
education programs are designed to support children with disabilities.”

Several studies document that on every subject at every grade level, there are large
achievement differences between races (see for example, Fryer 2011 or Chetty et al. 2020).
We therefore control for the percentage of non-white students, but we also disaggregate
this ratio into percentages of Black, Hispanic, Asian and multi-race students.

Besides students’ characteristics, the TARPs provide detailed information about schools’
attributes that might be correlated with performance on the ACT examination. We use
the number of students in fall enrollment to measure school size. Average class size is given
by the total number of students divided by the total full-time equivalent (FTE) teachers
employed at the school. We account for teachers’ experience by including school-level
average years of experience of teaching staff.

3.2 ISD-level data

Since a significant portion of school funding is derived from local property taxes, we
account for the total assessed value of taxable properties within each school district (ob-
tained from the TEA). We compute a Tazable Value Indez, defined as the ratio between
the district total taxable value and the yearly average taxable values in our sample.®

Additionally, we control for differences in socio-economic conditions among ISDs by
including the district-level median household income and the population aged 16 and over,
obtained from the American Community Surveys (U.S. Census Bureau).

3.3 Oil and gas revenues

The Railroad Commission of Texas (RRC) provides data on crude oil production (in
barrels), condensate oil production (in barrels), gas-well gas production (in thousands of
cubic feet), and casing-head gas production (in thousands of cubic feet) at the county level.
Due to the unavailability of precise well locations, we allocate county-level production to
ISDs based on the proportion of the district’s area relative to the county’s total area.
To accomplish this, we obtain information on land areas of ISDs and counties from the
School District Geographic Relationship Files. This methodology allows us to attribute
the relevant production data to the corresponding ISDs in proportion to their geographic
coverage within each county. Using the average yearly price of oil in dollars per barrel and
gas in dollars per thousand cubic feet (from the U.S. Energy Information Administration),
we calculate the revenues generated by oil and gas extraction at the ISD-level.”

"See https://tea.texas.gov/academics/special-student-populations/special-populations for
details regarding gifted/talented and special education programs.

8Five school districts (corresponding to 16 schools) do not have a taxable value (either because they
are bordering military installations or because they are magnet school districts).

9We use the Henry Hub spot price (Dollars per Million Btu, converted in dollars per thousand cubic
feet) and the Texas Crude Oil First Purchase Price (Dollars per Barrel).



Table 1: Summary statistics

Variables Mean SD Min Max
Panel A: School-level outcomes

ACT All Subjects 20.04 2.65 10.60 32.20
ACT ELA 19.67 2.97 9.70 32.90
ACT Math 20.03 2.47 11.60 31.40
ACT Science 20.29 2.41 11.60 31.20
Graduates who took SAT/ACT (%) 71.22 20.28 1.90 100.00
Panel B: School-level characteristics

Number of students 1,044.23 960.67 22.00 5,098.00
Nonwhite students ratio 0.60 0.29 0.03 1.00
Economically disadvantaged students ratio 0.54 0.23 0.00 1.00
Special education ratio 0.09 0.04 0.00 0.37
Gifted students ratio 0.09 0.08 0.00 1.00
Teacher to students ratio 13.51 3.68 1.40 48.50
Teacher experience 11.87 3.21 0.00 25.80
Charter school 0.06 0.24 0 1
Panel C: School district-level characteristics

Oil and gas revenues 108.36 436.28 0.00 9,566.14
Median household income (dollars) 51,683.92 17,273.48 15,917.00 219,315.00
Taxable value (million dollars) 2,261.69  7,680.95 0.00 174,202.42
Taxable value index 100.33 334.06 0.00 6,558.19
Population (over 16) 22,802.91 66,546.57 52 1,157,699
District is in MSA 0.52 0.50 0 1

Note: Panels A and B are based on the 9,551 school-cohort observations used in our empirical analysis.
Panel C is based on the corresponding 6,158 ISD-cohort observations.

3.4 Summary statistics

Our main sample consists of 1,521 high schools (grades 9-12) that report ACT scores.
These schools are distributed across 938 school districts spanning 252 counties, with 82 of
these counties being part of a Metropolitan Statistical Area (MSA). We observe 7 cohorts
of students who graduated between 2014 and 2020. We define cohorts by the academic
year in which students graduated from high school. After eliminating observations with
missing information, we have 9,551 school-cohort observations.

Most students take their ACT/SAT assessments in grade 11 (to apply for college
during their final year of high school). To account for this, all the school-level and ISD-
level characteristics are lagged by one year. For example, for students who graduated in
2014 (and most likely sat their ACT assessment during the academic year 2012-2013),
we use school-level information from the 2012-2013 academic year and ISD-level variables
from 2012.

In Table 1, we provide summary statistics for the variables used in our empirical
analysis. In Panel A, we provide school-level educational outcomes. We observe that the
average ACT score is about 20 across all subjects. The proportion of students within a
cohort who take the SAT/ ACT is about 71 percent.

Panel B reports the school-level characteristics. On average, each school has about
1,044 students. Out of them, 60 percent are nonwhite. Further, 54 percent of the students
are categorized as “economically disadvantaged.” Students on gifted and special educa-
tion programs account for about 9 percent each. Teacher to student ratio is about 13.5,



while teachers have about 12 years of experience. Overall, about 6 percent of schools are
Charter schools. Charter schools in Texas are not overseen by the school district’s board
of education but are authorized by the TEA through a contract (or charter).!’

ISD-level variables are reported in Panel C. Average oil and gas revenues per school
district are about $108 million. The average median household income is about $51,700.
The taxable value is about $2.26 billion per school district, while there are about 23,000
people aged over 16 in each school district. Finally, 52 percent of school districts are in
MSA counties.

4 Empirical strategy

4.1 Regression Model

We estimate linear regressions using both ordinary least squares (OLS) and an IV ap-
proach. Our baseline model is:

Yiat = Bo+B1 In(Gay—1)+ Sl 182+ (Sig 1 XIn(Gay—1))Bs+X gy _10+Dygy 1 v+ai+7i+eiay

(1)
where our dependent variable, y;4:, is the log value of the average ACT score in all sub-
jects, ELA, mathematics and science of graduates from cohort (¢) in school () in district
(d). G is the district oil and gas revenues, vector S contains school-level demographic at-
tributes, X represents the other school-level variables (school size, class size, and teachers’
experience), and D accounts for ISD-level characteristics. We also incorporate interaction
terms between oil and gas revenues and all cohort demographic characteristics.

Finally, our identification strategy relies on school and year (cohort) fixed effects.
School fixed effects account for time-invariant unobserved heterogeneity among schools
that may affect the average ACT scores of their students. Year fixed effects account for
macroeconomic fluctuations or federal /state policies that affect all school districts in Texas
in a given year. We cluster standard errors at the school-level.

4.2 Instrumental Variable

Schools’ ACT scores may depend on numerous factors beyond those included in our control
variables. Some of these unaccounted variables could influence both ACT scores and
oil and gas revenues, potentially biasing our OLS results. By using a two-way fixed
effects model, we control for unobservable school heterogeneity and common time varying
effects. However, certain omitted variables may still fluctuate across schools and over time.
Additionally, measurement errors in our primary variable of interest, oil and gas revenues,
can further contribute to bias in the OLS estimates.

To mitigate endogeneity concerns, we use an IV approach based on the methodology
outlined in Cai et al. (2019) who use variants of the shift-share instrument to measure
county-level oil and gas employment shares in Texas. Our instrument, V2005, is con-
structed as follows:

IV20054; = OilGasProdShareg 005 x Gus,t (2)

where OilGasProdShareqoos is the share of the total oil and gas production in Texas
that can be attributed to school district d in 2005, and Gy, is the oil and gas revenues
in the U.S., excluding Texas, in year t. In our context, the spatial variation relies on

0Charter schools have their own Local Education Agency and are not associated with an ISD in our
dataset. We obtain their address (manual search on the internet) and map them to ISDs.



differences in oil and gas production across school districts in 2005, which is considered
the onset of the fracking boom (De Silva et al., 2020; Cascio and Narayan, 2022). The
temporal variation is derived from changes in o0il and gas revenues observed in the rest of
the U.S., excluding Texas.

We use IV20054 as an instrument for a district oil and gas revenues, G4, in equation
(1). Moreover, we use 1V20054 interacted with S;4 as instruments for the interaction
terms between oil and gas revenues and cohorts’ demographics included in equation (1).

IV2005 is a relevant instrument to measure the revenues generated by the oil and gas
industry in a given ISD. First, we expect oil and gas production shares in 2005 to be
correlated with future changes in oil and gas revenues within the district. Second, the
fluctuations in oil and gas revenues within Texas school districts coincide with national
trends. These changes across the U.S. reflect the changes in energy prices and further
advancements in extraction techniques, such as horizontal drilling and hydraulic fracturing.
Moreover, conditional on other observable school and school-district characteristics, we
expect this instrument to be uncorrelated with the error term in the second stage equation
(i.e. equation (1)). The school-district oil and gas production shares date back to 2005,
preceding by more than five years the initial year of the sample period used to estimate
equation (1). Additionally, fluctuations in oil and gas revenues across the rest of the U.S.
are primarily driven by technological advancements and prices, factors that are arguably
external to students’ scores in Texas during the same period. Consequently, we expect
that V2005 should serve as a valid instrument.

4.3 Share of oil and gas revenues in total taxable value

The majority of revenues for public school funding in Texas is generated through property
taxation. As mentioned earlier, oil, gas, and minerals interests are regarded as taxable
property. As a result, the total taxable value might capture both the size of a school district
and the presence of abundant oil and gas resources. To disentangle the specific effects of
changes in oil and gas revenues from changes in ISD tax bases on school outcomes, we
employ a methodology similar to that of De Silva et al. (2016) and De Silva et al. (2020).

Initially, we model the ISD total taxable value (Vg), treating it as a function of oil
and gas revenues and district characteristics, such as income (I) and population (P),
as illustrated in equation (3). This regression operates at the ISD-level rather than the
school-level.

ln(th) =\ ln(Gdt) + A9 hl([dt) + A3 ln(Pdt) + @4 + 0; + Vit (3)

Subsequently, we eliminate the effects of oil and gas revenues from the ISD total taxable
value. This is achieved by calculating predicted values from equation (3), excluding oil
and gas revenues. These derived values represent the total taxable values that would
have been observed in the absence of oil and gas developments—an approximation of a
counterfactual value (YA/jt) Formally:

In(V;,) = In(Vgs) — A In(Gay) (4)

Finally, in the third step, we estimate equation (1), instrumenting oil and gas revenues
with V2005, while utilizing the stripped-out or counterfactual taxable values (Vd"jt) as a
control variable.

10



5 Results

5.1 Effect of oil and gas revenues and cohort demographics on ACT
scores

Our regression results, with the average score of a school cohort by ACT subject as the
dependent variable, are summarized in Table 2. Columns 1-4 present the OLS results,
while columns 5-8 report the IV results using V2005 as an instrument. In all specifica-
tions, the ISD-level control variables are the taxable value index (district relative size) and
median household income (socio-economic conditions). For the IV specifications, relevant
F-statistics are reported.

Our findings for the ACT composite scores (All Subjects in columns 1 and 5) highlight
an interesting relationship between oil and gas operations and student academic perfor-
mance. While there is a small positive effect of oil and gas revenues on average ACT scores,
this is outweighed by the negative impact on schools with higher proportions of economi-
cally disadvantaged students. The coefficients associated with the other interaction terms
are very small and not statistically significant. Based on the estimated coefficients from
column 5, the overall marginal effect at the mean of a 1% increase in oil and gas revenues
is 0.0004%, which is statistically not different from zero.

Turning to the relationship between cohort attributes and school performance, there
are two takeaways from the estimates in Table 2 (IV results). First, even though the
coefficient associated with the proportion of economically disadvantaged students is sta-
tistically not significant, its interaction with oil and gas revenues is statistically significant
and economically meaningful. Specifically, holding oil and gas revenues at their mean
sample value and using the coefficients estimated in column 5, a 1 percentage point in-
crease in the proportion of economically disadvantaged students is associated with a 14%
decrease in ACT scores. Second, the ratio of gifted and talented students is positively
associated with higher ACT scores, indicating that schools with a greater proportion of
high-achieving students tend to have better overall performance on the ACT.

Aside from these findings of interest to us, schools with more experienced teachers and
schools located in more affluent school districts (as indicated by the taxable value index)
also exhibit better student outcomes.!!

The coefficients associated with oil and gas revenues and the interaction term between
oil and gas revenues and economically disadvantaged students exhibit consistent signs,
albeit with varying magnitudes, across ACT subjects. In particular, for the IV results,
the coefficients related to oil and gas revenues are the largest for the ELA section (column
6), while for the math and science sections, these coefficients are only marginally significant
(at the 10% level).

As previously discussed, the total taxable value takes into account not only the size of
a school district, but also the availability of abundant oil and gas resources. Furthermore,
property tax value is contingent upon housing prices, which are in turn correlated with
household incomes, as noted by De Silva et al. (2016). Table 3 presents the estimation
results of equation (1) when we strip out the effects of oil and gas revenues from the ISD
total taxable value, as shown in equations (3) and (4).

Column 1 reports the findings when we estimate the total value of the district property
tax base as a function of oil and gas revenues as well as other ISD characteristics, such
as income levels and population size (equation (3)). This regression is at the ISD-level
rather than the school-level, resulting in fewer observations (one per school district per

1YWe also conduct estimations of these empirical specifications by incorporating interaction terms be-
tween oil and gas revenues and the number of students, student-to-teacher ratio, and teacher experience.
These results remain qualitatively unchanged and are available upon request.
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year) compared to school-level regressions. Interestingly, results from column 1 reveal
that our simple specification for estimating taxable value explains nearly 99 percent of the
variation in ISD-level taxable value.

In columns 2-4, we re-estimate our baseline model (1) using the stripped-out or counter-
factual taxable values, obtained from equation (4). Note that the coefficients are estimated
with the IV approach. The sign and magnitude the coefficients associated with oil and gas
revenues and their interaction with the ratio of economically disadvantaged students are
very similar to the estimates in columns 5-8 of Table 2. The stripped-out taxable value is
positively correlated with schools’ ACT overall scores, and scores on the ELA sections. For
the math and science sections, the estimated coefficients are positive but not statistically
significant at the conventional levels.

5.2 Robustness Checks

We conduct a series of robustness checks using alternative samples and changing the
definition of exposure to oil and gas activities. All the results from these robustness checks
are obtained by estimating equation (1), using V2005 as an instrument for oil and gas
revenues and the the stripped-out taxable values as a control variable (same specification
as in Table 3).

5.2.1 Disaggregating the nonwhite student ratio

In Table 4, we disaggregate the nonwhite student ratio into Black, Hispanic, Asian, and
multi-race student ratios. Results in columns 1-4 suggest that, across ACT subjects, co-
horts with a large proportion of multi-race students tend to have lower scores. Interestingly
none of the coefficients associated with the interaction terms between racial/ethnic groups
and oil and gas revenues are statistically significant at the conventional levels. All the
other variables indicate similar qualitative patterns as those discussed in section 5.1.

5.2.2 Alternative samples

In Table 5 (Panel A), we report estimation results for various samples of schools. As a
benchmark, in column 1, we provide the results for the full sample of schools used in the
main analysis (column 2 of Table 3).

Excluding charter schools. The results reported thus far encompass both public and
charter schools. While charter schools (as traditional public schools) receive state funds
based on the average daily attendance, they are not funded by local property tax revenues.
They can receive charitable donations from private sources and are eligible for grants
from the TEA. Charter schools have more flexibility (in terms of their curriculum or
rules) than traditional public schools but are subject to additional academic and financial
accountability from the TEA. It is therefore possible that our results might be influenced
by the presence of charter schools in our sample. As a robustness check, we re-estimate
our model by excluding charter schools. The results are reported in column 2 of Table 5
(Panel A). They indicate that our main findings are not driven by the presence of charter
schools in our pooled regressions.

MSA and non-MSA school districts. Next, we conduct separate estimations of our
baseline model, for MSA and non-MSA ISDs. The outcomes of these analyses are summa-
rized in columns 3 and 4 of Table 5 (Panel A). The results for MSAs align qualitatively with
those presented in Table 3, whereas the results for non-MSAs are statistically insignificant.
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Excluding largest counties. Finally, we exclude from our sample all the schools located
in the largest 5% of counties (in terms of land area) to mitigate potential inaccuracies in
estimating ISD-level oil and gas revenues; the main results (reported in column 5 of Table
5, Panel A) are qualitatively unchanged.

5.2.3 Alternative definition of oil and gas exposure.

As an alternative way to assess a cohort’s exposure to oil and gas extraction activities, we
compute the average oil and gas revenues within the school district where the school is
situated during the time this cohort attended high school, up to the year these students
undertook the ACT examination (from grade 9 to grade 11). For instance, for the cohort
that underwent the ACT assessment in the academic year 2012-2013 (grade 11), we use
the average oil and gas revenues between 2010 and 2012. This definition shares a similar
essence with the measure of oil and gas exposure used in Kovalenko (2023), where the
study explores the effects of oil and gas exposure during high school (from grade 9 to
grade 12) on subsequent education and employment decisions.

The results reported in Panel B of Table 5 are very similar to those obtained with our
original measure of oil and gas exposure.

5.3 Alternative educational outcomes

Previous studies have documented the impact of the oil and gas boom in Texas on high
school enrollment, completion rates and attendance rates (Zuo et al., 2019; Marchand
and Weber, 2020; Cascio and Narayan, 2022), typically at higher levels of geographic
aggregation. Using the same specification as in Table 3, we examine the effect of oil
and gas revenues on various schools’ educational outcomes (available in the TARPs): the
proportion of high school graduates who sat one of the college entrance examinations (ACT
or SAT), the number of high school graduates, the number of students in grades 9-12 who
dropped out, and the school attendance rate. The results are reported in Table 6. Panel
A presents the results for all graduates/students, while Panel B summarizes the results
for economically disadvantaged students only. Note that due to some missing data, the
number of observations in all columns is slightly lower than the number of observations in
the ACT regressions.

Interestingly, oil and gas revenues do not seem to be correlated with any of the educa-
tional outcomes, except for student daily attendance. This is consistent with prior findings
from Marchand and Weber (2020) who show that, for a different time period (2001-2014),
attendance rates declined only slightly and completion rates were unaffected in shale oil
district relative to districts outside of any shale formation in Texas.

However, when focusing on economically disadvantaged students, a different pattern
emerges. These students are less likely to participate in college entrance exams and have
lower graduation rates in areas with higher oil and gas revenues. Moreover, their atten-
dance rates tend to be slightly lower in schools located in districts with significant oil
and gas activities, although the coefficient associated with oil and gas revenues is only
statistically significant at the 10% level.

Marchand and Weber (2020) have argued that higher wages associated with oil and gas
activities may have contributed to a decrease in the proportion of economically disadvan-
taged students. This could occur as the additional household income enables some families
to rise above the economic threshold for being classified as disadvantaged. This decline
could potentially account for the observed decrease in both the number of economically
disadvantaged graduates and their participation rates in college entrance examinations.
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However, we mitigate this potential confounding factor by controlling for the proportion
of economically disadvantaged students within each school.

5.4 Discussion

Taken together, our findings suggest that increased oil and gas revenues may exacerbate
educational disparities by reducing participation and performance on college entrance
exams and high school completion rates among economically disadvantaged populations
in energy-rich areas.

Several studies have documented that the oil and gas boom of the early 2000s led to
higher wages and expanded job opportunities, both within the mining sector and across
other industries in Texas (Weber, 2012; Cascio and Narayan, 2022; Kovalenko, 2023).
These changes in the returns to education may have had heterogeneous effects on stu-
dents’ incentives to participate and prepare for college entrance exams, depending on
their socioeconomic background.

Human capital theory (Becker, 1964) has long been used by economists to understand
high school students’ decisions about college attendance. This line of research suggests that
family background plays a crucial role in schooling choices. Family income, for example,
has consistently been found to be an important determinant of the decision to attend
college (Carneiro and Heckman, 2002; Nguyen and Taylor, 2003; Bastian and Michelmore,
2018).

Students from wealthier families may be less sensitive to variations in labor market
incentives if factors associated with family socioeconomic status, such as parental tastes
for education, outweigh economic considerations in their schooling decisions. In contrast,
students from poorer families may tend to place more weight on economic factors, respond-
ing more strongly to changes in labor market conditions. As a result, the improved labor
market conditions driven by oil and gas abundance may disproportionately draw econom-
ically disadvantaged students away from academics, potentially exacerbating achievement

gaps.

6 Conclusion

In this study, we examined the impact of oil and gas extraction activities on high school
students’ educational outcomes in Texas using comprehensive school-level data from the
TARPS. Our analysis focused on the relationship between revenues generated by oil and
gas activities within each school district and student performance on the ACT. One of the
main challenges in estimating the relationship between oil and gas extraction activities and
educational outcomes lies in the potential endogeneity of companies’ decisions to extract
oil and gas resources. These decisions may be influenced by various unobserved factors
that could also impact educational outcomes, leading to biased estimates. To address
these endogeneity concerns and account for potential omitted variable bias, we employed
an IV approach as our empirical strategy.

Our study highlights important insights into the relationship between economic factors,
educational outcomes, and local resources abundance. Despite the coefficient associated
with the proportion of economically disadvantaged students not being statistically signif-
icant on its own, its interaction with oil and gas revenues is both statistically significant
and economically meaningful. Specifically, our findings suggest that in areas with larger
oil and gas revenues, a marginal increase in the proportion of economically disadvantaged
students is associated with a considerable decrease in ACT scores. Moreover, we observe
that economically disadvantaged students in regions with higher oil and gas revenues ex-
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hibit lower participation rates in college entrance exams and lower graduation rates. These
findings suggest that economic factors, influenced by the presence of resource extraction
activities, play a significant role in shaping educational opportunities and outcomes for
this student population.

We propose a potential mechanism to explain these findings, drawing on insights from
human capital theory and existing literature on the effects of local labor market shocks
induced by oil and gas operations on educational decisions. Further research tracking in-
dividual students’ employment and long-term outcomes would shed light on this proposed
mechanism and how different population groups respond to local labor market shocks
resulting from natural resource extraction. As the U.S. oil production has continued to
surpass other major oil-producing nations over the last few years, ensuring that the po-
tential educational benefits of oil and gas exploitation extend equitably to economically
disadvantaged students requires careful consideration.
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Figure 3: Oil production (barrels) by county in Texas in 2007 and 2018
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Figure 4: Gas production (thousand cubic feet) by county in Texas in 2007 and 2018
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Figure 5: Oil and gas revenues (million dollars) by county in Texas in 2007 and 2018
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Table 3: Effect of oil and gas revenues on schools’ ACT scores - separated tax revenues

Variables Taxable ACT ACT ACT ACT
Value All subjects ELA Math Science
0) ) ) @ ©)
log(Oil & gas revenues) 0.016%%%  0.021%F*F  0.029%** 0.015* 0.015*
(0.006) (0.008) (0.010) (0.008) (0.008)
Nonwhite students ratio -0.055 -0.059 -0.054 -0.037
(0.045) (0.054) (0.041) (0.044)
Economically disadvantaged students ratio 0.020 0.016 0.016 0.023
(0.030) (0.038) (0.025) (0.028)
Special education ratio -0.019 0.009 -0.041 -0.053
(0.108) (0.131) (0.099) (0.104)
Gifted students ratio 0.213***  0.271%**  Q.171%%*  (0.155%**
(0.063) (0.073) (0.058) (0.066)
Nonwhite x oil & gas revenues -0.009 -0.020 0.002 -0.001
(0.010) (0.013) (0.009) (0.010)
Eco. disadv. x oil & gas revenues -0.0347%FF*  _0.038%F*  _0.027*FFF  _0.034***
(0.009) (0.012) (0.008) (0.009)
Special education x oil & gas revenues 0.006 -0.004 0.010 0.020
(0.035) (0.042) (0.033) (0.033)
Gifted x oil & gas revenues 0.008 0.002 0.015 0.012
(0.022) (0.026) (0.020) (0.023)
log(Students) 0.006 0.010 -0.001 0.005
(0.009) (0.010) (0.008) (0.009)
log(Teacher to students ratio) -0.007 -0.003 -0.010 -0.009
(0.008) (0.010) (0.008) (0.008)
log(Teacher experience) 0.015%**  0.018%**  0.013***  (0.015%**
(0.005) (0.007) (0.005) (0.006)
log (‘A/*) 0.059** 0.076%* 0.038 0.043
(0.027) (0.033) (0.024) (0.027)
log(Median household income) 0.2227%%%
(0.051)
log(Population over the age of 16) 0.375%**
(0.072)
ISD fixed effects Yes
School fixed effects Yes Yes Yes Yes
Year effects Yes Yes Yes Yes Yes
Observations 6,122 9,551 9,551 9,551 9,551
R-squared 0.989
Kleibergen-Paap Wald F'-statistic 104.7 104.7 104.7 104.7

Robust standard errors clustered by schools are in parentheses.

K p<0.01, ** p<0.05, * p<0.1
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Table 4: Effect of oil and gas revenues on schools” ACT scores by subject and race/ethnicity

Variables ACT ACT ACT ACT
All Subjects ELA Math Science
0 @) ) (4)
log(Oil & gas revenues) 0.018** 0.026** 0.011 0.012
(0.008) (0.010) (0.008) (0.008)
Black students ratio -0.082 -0.102 -0.100 -0.007
(0.078) (0.099) (0.066) (0.073)
Hispanic students ratio -0.058 -0.059 -0.064 -0.045
(0.052) (0.062) (0.047) (0.049)
Asian students ratio 0.165 0.159 0.188 0.163*
(0.118) (0.139) (0.120) (0.094)
Multi-race students ratio -0.510%* -0.502*%  -0.492*%**  .(0.473%*
(0.211) (0.260) (0.184) (0.199)
Economically disadvantaged students ratio 0.013 0.010 0.011 0.017
(0.031) (0.040) (0.026) (0.029)
Special education ratio -0.007 0.022 -0.029 -0.045
(0.109) (0.132) (0.099) (0.104)
Gifted students ratio 0.205%** 0.261*%**  0.164***  0.151**
(0.064) (0.075) (0.059) (0.067)
Black x oil & gas exposure -0.033 -0.047* -0.005 -0.036*
(0.020) (0.026) (0.018) (0.020)
Hispanic x oil & gas exposure -0.011 -0.021 -0.003 -0.002
(0.011) (0.014) (0.010) (0.011)
Asian x oil & gas exposure 0.057 0.049 0.079* 0.055
(0.047) (0.053) (0.044) (0.048)
Multi-race x oil & gas exposure 0.108 0.087 0.130** 0.108
(0.071) (0.088) (0.065) (0.066)
Eco. disadv. x oil & gas revenues -0.031***  -0.035%FF  -0.024**F*  -0.031%**
(0.010) (0.012) (0.008) (0.009)
Special education x oil & gas revenues 0.008 -0.001 0.010 0.023
(0.035) (0.042) (0.033) (0.033)
Gifted x oil & gas revenues 0.008 0.002 0.015 0.011
(0.022) (0.026) (0.020) (0.023)
log(Students) 0.004 0.008 -0.003 0.004
(0.008) (0.010) (0.008) (0.008)
log(Teacher to students ratio) -0.008 -0.004 -0.010 -0.009
(0.008) (0.010) (0.008) (0.008)
log(Teacher experience) 0.015%** 0.018***  0.013***  (0.015%**
(0.006) (0.007) (0.005) (0.006)
log (V*) 0.057%* 0.074%* 0.033 0.043*
(0.026) (0.031) (0.024) (0.025)
School fixed effects Yes Yes Yes Yes
Year effects Yes Yes Yes Yes
Observations 9,551 9,551 9,551 9,551
Kleibergen-Paap Wald F'-statistic 73.70 73.70 73.70 73.70

Robust standard errors clustered at school-level in parentheses
K p<0.01, ** p<0.05, * p<0.1
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Table 5: Regression results for ACT scores (All Subjects) - Robustness Checks

PANEL A: Alternative samples

Full No MSA non-MSA  Excl. Largest
Sample Charter ISD ISD Counties
(1) (2) (3) (4) (5)
log(Oil & gas revenues) 0.021%F%  0.022%** 0.019%* 0.011 0.021%*
(0.008) (0.008) (0.010) (0.016) (0.008)
Nonwhite students ratio -0.055 -0.064 -0.107* 0.002 -0.047
(0.045) (0.046) (0.055) (0.085) (0.045)
Economically disadvantaged students ratio 0.020 0.002 0.080** -0.081 0.016
(0.030) (0.030) (0.037) (0.054) (0.030)
Special education ratio -0.019 0.029 0.008 -0.047 -0.041
(0.108) (0.107) (0.146) (0.175) (0.112)
Gifted students ratio 0.213***  0.228%**  (.163** 0.323** 0.206***
(0.063) (0.063) (0.069) (0.135) (0.064)
Nonwhite x oil & gas revenues -0.009 -0.012 0.012 -0.026 -0.011
(0.010) (0.010) (0.014) (0.018) (0.010)
Eco. disadv. x oil & gas revenues -0.034%*%*  _0.030***  -0.066*** 0.004 -0.033%**
(0.009) (0.009) (0.014) (0.013) (0.010)
Special education x oil & gas revenues 0.006 -0.013 -0.002 0.017 0.014
(0.035) (0.035) (0.053) (0.050) (0.036)
Gifted x oil & gas revenues 0.008 0.002 0.018 -0.032 0.006
(0.022) (0.022) (0.029) (0.035) (0.022)
School fixed effects Yes Yes Yes Yes Yes
Year effects Yes Yes Yes Yes Yes
Observations 9,551 8,979 6,568 2,983 9,381
Kleibergen-Paap Wald F-statistic 104.7 104.9 63.52 45.18 100.3

PANEL B: Alternative definition of oil and gas exposure: 3-year average

Full No MSA non-MSA  Excl. Largest
Sample Charter ISD ISD Counties
(1) 2) 3) (4) (5)
log(Oil & gas exposure) 0.024** 0.026** 0.020 0.007 0.022%*
(0.011)  (0.011)  (0.012)  (0.022) (0.011)
Nonwhite students ratio -0.052 -0.074 -0.104* -0.010 -0.050
(0.049)  (0.050)  (0.060)  (0.094) (0.050)
Economically disadvantaged students ratio 0.016 -0.001 0.085** -0.100%* 0.013
(0.033)  (0.032)  (0.042)  (0.056) (0.033)
Special education ratio -0.046 0.005 -0.013 -0.045 -0.066
(0.113)  (0.112)  (0.152)  (0.182) (0.117)
Gifted students ratio 0.225%**  (0.242%%%  (.167** 0.341** 0.215%**
(0.066)  (0.065)  (0.072)  (0.140) (0.066)
Nonwhite x oil & gas exposure -0.009 -0.008 0.012 -0.021 -0.009
(0.012)  (0.012)  (0.016)  (0.021) (0.012)
Eco. disadv. X oil & gas exposure -0.031%%%  _0.027**%*  -0.065%*** 0.009 -0.030%**
(0.010)  (0.009)  (0.015)  (0.014) (0.010)
Special education x oil & gas exposure 0.017 -0.004 0.007 0.018 0.023
(0.036)  (0.036)  (0.054)  (0.052) (0.037)
Gifted x oil & gas exposure 0.003 -0.004 0.016 -0.038 0.003
(0.022)  (0.023)  (0.029)  (0.036) (0.023)
Observations 9,551 8,979 6,568 2,983 9,381
Kleibergen-Paap Wald F-statistic 91.42 85.25 77.01 18.58 89.85

Robust standard errors clustered at school-level in parentheses. *** p<0.01, ** p<0.05, * p<0.1. In all
specifications, we control for number of students, teacher to students ratio, teacher experience, and V™.
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Table 6: Effect of oil and gas revenues on other educational outcomes

PANEL A: All students

Variables Test-Taking Graduates Dropout Attendance
(1) (2) (3) (4)
log(Oil & gas revenues) 0.038 0.031 -0.004 -0.003**
(0.033) (0.024) (0.073) (0.001)
Nonwhite x oil & gas revenues -0.067 -0.056* -0.067 0.006***
(0.043) (0.029) (0.092) (0.002)
Eco. disadv. x oil & gas revenues 0.007 0.003 -0.125%* 0.004***
(0.032) (0.025) (0.076) (0.001)
Special education x oil & gas revenues 0.284** 0.114 -0.128 -0.003
(0.128) (0.090) (0.267) (0.006)
Gifted x oil & gas revenues -0.047 -0.043 0.287 -0.001
(0.080) (0.060) (0.185) (0.003)
School fixed effects Yes Yes Yes Yes
Year effects Yes Yes Yes Yes
Observations 9,287 9,539 9,549 9,546
Kleibergen-Paap Wald F-statistic 95.23 104.5 103.1 103.1

PANEL B: Economically disadvantaged students

Variables Test-Taking Graduates Dropout Attendance
(1) (2) (3) (4)
log(Oil & gas revenues) -0.132%* -0.099** -0.001 -0.003*
(0.057) (0.039) (0.067) (0.001)
Nonwhite x oil & gas revenues 0.006 0.063 -0.036 0.008***
(0.068) (0.048) (0.086) (0.002)
Eco. disadv. x oil & gas revenues 0.077 0.023 -0.090 0.004*
(0.057) (0.044) (0.075) (0.002)
Special education x oil & gas revenues 0.233 0.008 0.043 -0.003
(0.197) (0.139) (0.235) (0.006)
Gifted x oil & gas revenues -0.136 -0.030 0.330** 0.001
(0.126) (0.105) (0.158) (0.003)
School fixed effects Yes Yes Yes Yes
Year effects Yes Yes Yes Yes
Observations 8,976 9,539 9,520 9,520
Kleibergen-Paap Wald F-statistic 91.02 104.5 102.2 102.1

Robust standard errors clustered at school-level in parentheses. *** p<0.01, ** p<0.05, * p<0.1. In all
specifications, we control for number of students, teacher to students ratio, teacher experience, V*, and
cohort demographics.
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