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Abstract

This paper seeks to examine the oil production industry in the Permian Basin region of West
Texas and Southeastern New Mexico in more depth. As one of the most productive oil and
gas fields in the world, the Permian Basin is a highly sensible location to investigate issues
relevant to the industry. By conducting a preliminary investigation into potential causal
factors of production levels as well as how these production levels correlate with
environmental outcomes it is hoped that future studies can be more focused and intentional. It
was found that total U.S. population is a significant predictor of Permian Basin oil production
levels. Further, it was found that Permian Basin production levels are a significant predictor
of the annual number of days in which ozone was the main air pollutant in the region as well
as the annual number of days nitrogen dioxide was the main air pollutant in the region.
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Introduction
In 2022, President Biden claimed that Exxon, a prominent Texas oil company, “made
more money than God” (Rapier, 2022). Several factors contributed to their economic success,
including high oil prices and extraordinary levels of production in the Permian Basin (Rapier,
2022; Rapier, 2019). In the past 15 years, the Permian Basin region of Western Texas and
Southeastern New Mexico has gone from being an irrelevant production center that nearly
everyone considered to be in decline, to the most productive oilfield in the world in 2019

(Rapier, 2019).

While most of the success is due to improvements in technology such as the
implementation of hydraulic fracturing, many other factors may play a role in the increased
oil production in the Permian Basin (Federal Reserve Bank of Dallas; Popova and Long,
2022). This study will examine a multitude of these factors including the year, the total
United States (U.S.) population, annual oil import totals from a variety of nations, the annual
U.S. unemployment rate, and the annual U.S. Gross Domestic Product (GDP). Other
governmental factors such as tariffs, price controls, or import quotas may also impact levels
of domestic production; however, these factors were excluded from this study due to a lack of
data within the timeframe. Discovering which factors may impact production levels will lead

to greater understanding of the industry.

The Permian Basin region spans thousands of square miles in over 50 counties (see
Appendix A for the full list of counties included) (Chevron n.d.; Shale Experts, n.d.). It has
an arid or semi-arid climate and faces high water stress (ConocoPhillips n.d.; Nelson and
Heo, 2020). As such, the environment is sensitive, and extensive oil production creates a risk
of degradation or contamination. There have already been recorded levels of high emissions
and increased solids in groundwater sources (Nelson and Heo, 2020; Hedden, 2020). These

factors impact not only the environment, but public health as well, putting people at risk for a
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spectrum of diseases that range from asthma to cancer. While oil production has put the
environment at risk, it is unknown how environmental measures correlate with the levels of
production in the region. This study seeks to understand how various factors including
population, year, GDP, unemployment rate, and import totals from several nations (see
Appendix B for the full list of countries included) impact the levels of domestic production of

crude oil and how these levels of production are related to local measures of air quality.

The null hypothesis of the study (Ho) is that the year, U.S. population, U.S. GDP, U.S.
unemployment rate, and import levels from significant oil importers have no effect on the
amount of oil produced in the Permian Basin, and altering the amount of oil produced in the
Permian Basin has no effect on air quality. The alternative hypothesis of this study (Hz) is
that the year, U.S. population, U.S. GDP, U.S. unemployment rate, and import levels from
significant oil importers impacts the amount of oil produced in the Permian Basin.
Furthermore, altering the amount of oil produced in the Permian Basin impacts air quality

outcomes.

Data for this study was acquired through the Federal Reserve, the Bureau of Labor
Statistics, the Energy Information Administration (EIA), the Environmental Protection

Agency (EPA), the Texas Drilling website, and the Drilling Edge website.

This study used five separate regressions to find results. The regressions were run
using R Studio. The first regression used data about the year, GDP, population,
unemployment rate, import totals, and Permian Basin production levels to find results. For
this regression, Permian Basin production levels were the dependent variable while the other
factors served as independent or predictor variables. This way, it could be determined which
factors, if any, correlated with production levels. The second regression used data about

Permian Basin production levels and average annual days in which nitrogen dioxide was the
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main pollutant in the region to see whether altered levels of production impact a measure of
air quality. The third regression used data about Permian Basin production levels and average
annual days in which ground-level ozone was the main pollutant in the region to see if altered
levels of production correlated with this measure of air quality. The fourth regression used
production data and the average annual days in which particulate matter with a diameter of
2.5 micrometers or less was the main pollutant in the region to determine whether oil
production correlates with levels of this air pollutant. Finally, the fifth regression used
production data and the average median Air Quality Index of the region to determine whether

altered levels of production lead to altered air quality.

Before running the regressions, it is expected that the results of the study will conform
to the alternative hypothesis (Ha). That is, a correlation will be found between the year,
population, GDP, unemployment rate, and import totals from significant oil producing
nations and the amount of oil produced in the Permian Basin. Further, a correlation will be

found between oil production levels in the Permian Basin and levels of air quality.

This paper is organized into first a literature review section which provides
background information and context to the study, followed by a review of the theory and
methodology of the study. Next, the results will be reviewed and analyzed. Finally,

conclusions will be made and suggestions for further study will be recommended.

Literature Review

This literature review seeks to provide context and a frame of reference for this study.
First, background information on the Permian Basin is provided. Then, presumed causal
factors are discussed followed by a general summary of their implications. Next,
governmental factors which may also impact domestic production levels are analyzed. The
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fourth section of this review discusses the relationship between the oil production process and
environmental outcomes. Finally, the current environmental health of the Permian Basin is
analyzed. Data for this literature review was found from a variety of sources including
economics textbooks, government agencies, working papers, international trade

organizations, scientific journals, finance journals, and legal decisions.

Production in the Permian Basin

The Permian Basin region, encompassing thousands of square miles in Western Texas
and Southeastern New Mexico, is one of the oldest and most prolific oil and gas fields in the
nation (Chevron, n.d.; Federal Reserve Bank of Dallas, n.d.). Originally discovered in the
1920’s, the region enjoyed success for many years before beginning to decline in the 1970’s
(Federal Reserve Bank of Dallas, n.d.). The decline continued until around 2010 when
technological innovations, namely horizontal drilling and hydraulic fracturing (fracking)
allowed for an exponential rise in productivity as previously impenetrable reserves could now
be reached (Federal Reserve Bank of Dallas, n.d.; Popova and Long, 2022). As of 2023, the
Permian Basin is one of the world’s most prolific oil and gas fields, producing an average of

5.7 million barrels of crude oil per day (Popova and Long, 2022; Cook and Ober, 2023).
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Figure 1: Historical Oil and Gas Production in the Permian Basin
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Figure 2: Historical Crude Oil Production in 2 NM Counties
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Causal Factors

Several factors have been included in this study as potentially having a causal
relationship with oil production levels. The factors selected include the total amount of oil
imported from multiple nations, the year, the U.S. GDP, the total U.S. population size, and
the U.S. unemployment rate. These factors are not intended to provide an exhaustive list of
all factors that may impact oil production levels, rather this study seeks to sample a few

variables that may be relevant.

The year may be related to production totals in the Permian Basin region for several
reasons. First, demand for oil tends to increase over time (Meredith, 2023). OPEC producers
predict that demand for oil will also continue to increase in the future (Meredith, 2023).
Greater demand for oil necessitates greater levels of production, so as time passes, more oil
will need to be produced. The year is also related to population. Population’s relation to oil
production will be explained in the following paragraph, but it should be noted that
population size and year are related. Population tends to increase each year even though the
rate of growth may be small (Mather, 2023). Furthermore, having a variable for time may
serve as a proxy for technological development. There have been many advances in oil
extraction technology over the past several decades including horizontal drilling and
hydraulic fracturing (fracking) which have made producing oil more efficient and accessible,
especially in the Permian Basin region (Federal Reserve Bank of Dallas, n.d.; Popova and
Long, 2022). Due to the year’s relation to demand, population size, and technological
advances, it seems reasonable to assume that the year may correlate with levels of oil

production in the Permian Basin.

The U.S. population increased by nearly 50 million from 2000 to 2020 (Federal

Reserve, n.d.). This means that the population requiring fuel and energy greatly increased.
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This relationship may not necessarily be causal (Chefurka, 2013). As the population grows, it
needs more energy and may increasingly search for oil reserves; however, it may also be that
the population is able to expand due to more oil becoming available (Chefurka, 2013). In
either case it is clear that population size is linked with fuel access, so it seems reasonable
that there would be a link between population size and oil production totals in the Permian

Basin.

U.S. GDP was also selected as a factor due to oil’s importance to the economy.
Similarly to population size, GDP may not be a cause of altered levels of oil production. In
fact, the opposite may be true. The U.S. oil and natural gas industry provides for around 8%
of the nation’s total GDP (American Petroleum Institute, n.d.). One plausible explanation
may be that as more oil is produced domestically more profit is made, thus increasing the
U.S. GDP. The U.S. shale boom, or the rapid increase in oil production due to technological
advancements after 2010 added around 1% to the U.S. economy and accounted for around
10% of total economic growth during this post-2010 time period (Ylcel & Plante, n.d.).
Regardless of whether these variables have a causal relationship, they are closely linked, and

it may be that economic success is an effective predictor of oil production levels.

The U.S. unemployment rate was selected as a factor due to the oil industry’s size. Oil
is an important commaodity and accounts for many jobs. Several hundred thousand people are
employed in oil and natural gas extraction in the U.S. and this number tends to fluctuate
annually (EIA, 2016). There is also an established link between oil price level and volatility
and the unemployment rate (Chan & Dong, 2022). When oil prices fluctuate in response to
shocks or increase rapidly, unemployment rates tend to increase regardless of location (Chan

& Dong, 2022). Oil price often faces volatility due to supply shocks which refers to
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production levels (Chan & Dong, 2022). Unemployment levels may be an indicator of the

health of the oil and gas industry, and thus levels of production.

The U.S. continuously produced more than enough oil to meet the nation’s fuel needs,
yet it still imports a large amount of crude oil (Tillier, 2022). At first glance this may seem
nonsensical. However, U.S. producers tend to extract a different type of oil than other nations
(Tillier, 2022). While the U.S. tends to produce light, sweet crude oil, main foreign importers
tend to producer heavier and less sweet crude oil (Tillier, 2022). The weight (heavy/light)
refers to how easy the oil is to refine, and the sweetness refers to the sulfur content (sweeter =
less sulfur) (Tillier, 2022). U.S. refiners are generally only capable of refining the heavier
crude oil rather than the lighter oil extracted domestically (Tillier, 2022). As such, the U.S
tends to be quite dependent on imported sources of oil. While levels of imported oil may not
have a causal relationship with domestic levels of production, the two are likely linked. When
oil prices are ideal or demand is high, the U.S. may both import higher levels of oil and
produce higher levels of oil. All these factors were selected as they seem to have a

relationship with oil production levels even though the relationship may not be causal.

Governmental Factors

There may be several other factors linked to levels of oil production including a
variety of governmental actions. Interventions such as tariffs and quotas may impact the
domestic oil industry but were excluded from this study due to a lack of data.

Tariffs were first placed on imported crude oil in 1975 (Horsnell, n.d.). Since then, the
subject has been the topic of much debate. Oil, unlike many other goods, is intrinsically
linked to politics. As such a critical energy source, it has been used as a means of political or

economic control. U.S. tariffs on imported crude oil are often passed as a means of
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protectionism in order to protect the domestic industry and promote energy independence

(Horsnell, n.d.).

It is unclear whether tariffs lead to a decrease in foreign oil imported. It may be that
tariffs have no effect on the amount of oil imported as the demand for oil tends to be inelastic
(EIA, 2023). Furthermore, domestically produced crude oil does not satisfy all the demands
of refiners, as crude oil is not a homogeneous product and refiners may need crude oil of a
different quality or quantity than is produced domestically (Foreman, 2018). Although tariffs
are often passed with the intention of bolstering domestic producers and reaffirming national
energy security, tariffs may end up harming domestic consumers by increasing the costs they
must pay (Kupfer, 2020; Collier and Venables, 2009; Scheppach, 1980). Although some of
the burden of tariffs may be passed onto consumers, tariffs can be beneficial to domestic
producers (Kupfer, 2020; Scheppach, 1980). Imposing tariffs on importing oil may lead to
higher oil prices which increases the revenue made by domestic producers (Fitzgerald, 2021).
However, high oil prices may not necessarily influence domestic producers to increase

drilling (Ivanova, 2022).

Other actions including quotas may have an impact on domestic production levels.
Quotas, or a limit on the amount of crude oil that could be imported, were first implemented
in the 1930’s (Cicchetti & Gillen, 1973). These quotas were intended to increase national
security by diminishing dependence on foreign sources of oil (Cicchetti & Gillen, 1973). In
the latter half of the 20" century, quotas were often viewed as an alternative to tariffs
(Willett, 1975). However, quotas came with many costs. Imposing quotas could strengthen
foreign oil cartels, such as OPEC as well as leading to increased price fluctuations (Willett,
1975). Quotas often mean prioritizing national security (referring to energy independence)

over the domestic economy (Willett, 1975). Due to their many shortcomings, quotas have not
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been implemented within the timeframe of this study and therefore have no impact on
production levels within the period (U.S. Customs and Border Control, 2023). Due to the lack
of data and clarity regarding the actual relationship between governmental actions and
domestic production levels, these factors were excluded from this study, but may be of

interest to future researchers.

The Relation Between Oil Production and Environmental Outcomes

One of the largest concerns surrounding oil production is its potential for
environmental degradation. Although the large-scale environmental impact of oilfields is
generally small when compared with other activities such as the use of motorized vehicles,
oil production can still have a strong impact on the local environment (Allison and Mandler,
2018). There are five significant pollutants associated with oil production including: methane,
a potent greenhouse gas; volatile organic compounds (VOCs); ground-level ozone (smog);
nitrogen dioxide; and particulate matter with a diameter of 2.5 micrometers or less (EPA,
n.d.; Mckoy, 2023). These pollutants impact both the environment and public health, leading

to a myriad of diseases (Mckoy, 2023).

Oil production, especially fracking, which is common in the Permian Basin, can also
impact local water quality (Federal Reserve Bank of Dallas, n.d.; EIA, 2021). Although water
quality was unable to be included in this study due to a lack of data, it is highly relevant to
the climate and health of residents in the region. The significant water usage involved in the
production process can limit water availability, a concern in the arid Permian Basin (EIA,
2021; ConocoPhillips, n.d.). Furthermore, the process of fracking creates a risk of toxic waste
fluids contaminating local water sources (EIA, n.d.). Given the potential for air and water
pollution created from oil production, it is important to understand how degradation can be

measured and understood.
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Environmental Outcomes in the Permian Basin

The Permian Basin region in Texas and New Mexico has an arid or semi-arid climate
and experiences high water stress (ConocoPhillips, n.d.; Nelson and Heo, 2020). This means
the climate is already sensitive and has scarce natural resources. Groundwater is an important
water source in the region (Nelson and Heo, 2020). While depleting groundwater is a
concern, contaminating the remaining sources is also a possibility due to increased oil
production activities (Nelson and Heo, 2020). Researchers have found that certain areas of
the Permian Basin have already experienced an increase in total dissolved solids (TDS) levels
in groundwater, a measurement which may indicate that dangerous levels of ions such as
arsenic or lead could be present which may present health risks to anyone exposed (Nelson
and Heo, 2020). Groundwater was also found to be at risk from oilfield brine or fluid
contamination which could result in increased levels of heavy metals (Nelson and Heo,
2020). Furthermore, many oil wells in the region are considered shallow, which poses a
greater risk to groundwater sources than deeper wells (Vaidyanathan, 2016). Other
researchers have indicated that examining the extent to which oil production damages
groundwater is difficult as many compounds or chemicals used in the production process are
not commonly tested for in labs (Vaidyanathan, 2016).

The groundwater of the region is not the only part of the environment impacted by oil
production. The air has also already faced pollution from the production process. Some of the
biggest concerns regarding oil production and air quality are the potential for increased
methane and volatile organic compounds (VOCs) to be released. In 2020, the Permian Basin
region was found to have the highest methane levels ever recorded at a U.S. oil and gas basin
(Hedden, 2020). Recently, a large producer in the region was forced to settle with the EPA
for violating the Clean Air Act (EPA, 2023). The producer emitted too many VOCs and too

much methane and has been forced to pay a fine and reduce their emissions (EPA, 2023).
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These emissions not only negatively impact the environment, but public health as well (EPA,
2023. They, as well as other pollutants such as nitrogen dioxide, ground level ozone, and
particulate matter can lead to asthma, bronchitis, and cancer (EPA, 2023; Mckoy, 2023). As
air and water quality in the region may be compromised or at risk, it is important to measure
the extent to which they have been impacted, not only to protect the environment, but the
health of the local population. So, understanding factors which may alter production levels

and how these production levels impact the environment is critical.

Theory and Methodology

Data Selection

To better understand factors which impact domestic production levels and how these
levels correlate with various local environmental outcomes, several regressions were
performed. Data for these regressions was collected from a variety of sources. It was
necessary to acquire data regarding annual levels of oil imports, oil production levels in the
Permian Basin, U.S. population size, U.S. unemployment rate, U.S. GDP, and air quality
measures in the Permian Basin region. Due to the limitations of data availability, the time

period of this study was 2000 to 2020.

Import data was collected from the Energy Information Administration (EIA) which
provided separate data sets for each country of interest (see Appendix B for the full list). This
source provided data for the total annual amount of oil imported in thousands of barrels;
however, it did not differentiate between crude and other types of oil. Each amount was then

written into an Excel spreadsheet.

Data for Permian Basin production levels had to be pieced together from several

sources. Data was provided for oil production between 2007 and 2020 by the EIA annual
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drilling report. This source provided the average daily production level (in barrels) by month
for the period of 2007 to 2020. Each average was placed into Excel then multiplied by the
total number of days in the month to create a monthly average production. Each monthly
average in a year was then added to create an annual production figure. Data from 2000 to
2006 had to be pieced together from county level data. The Texas Drilling website, which
acquires its data from the Texas Railroad Commission (Texas Drilling, n.d.) provided an
annual production figure of total barrels for each Texas county in the Permian Basin. Annual
county level data for New Mexico was provided by the Drilling Edge website, a site aimed at
condensing information provided by state and local governments regarding oil and gas
production for practitioners in the industry. Data for each county was then aggregated by year
to provide an annual production level for the years from 2000 to 2006. After calculating an
annual production figure, these numbers were exported to the same Excel spreadsheet as the

import data.

Data regarding the annual U.S. population and GDP were acquired from the Federal
Reserve. Population was counted in total persons and was not seasonally adjusted. GDP was
calculated in billions of dollars and was not seasonally adjusted. Each annual figure was
exported into the Excel spreadsheet. The unemployment rate was found through the Bureau
of Labor Statistics which provided the percentage of the labor force (civilian noninstitutional
population 16 years and over) which was unemployed. This figure was entered as a percent
rather than a decimal (i.e., 4 rather than 0.04). Each annual rate was then exported into the

Excel spreadsheet.

Finally, environmental data was acquired from the Environmental Protection Agency
(EPA). The agency produces an annual report on various air quality measures by county
across the U.S. The measures selected for this study were total days where nitrogen oxide

was the largest pollutant, total days where ozone was the largest pollutant, total days where
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particulate matter with a diameter of 2.5 micrometers or smaller was the largest pollutant, and
the median air quality index (AQI). Nitrogen oxide, ozone, and particulate matter are
pollutants associated with the oil production process (Mckoy, 2023). All three pollutants have
known health risks and have been shown to contribute to a spectrum of problems from
asthma to death (Mckoy, 2023). The AQI is a government measure intended to communicate
the level of air pollution in an area and the risk it poses to public health (National Weather
Service, n.d.). It measures the five pollutants required to be monitored by the Clean Air Act:
ground-level ozone, particle pollution/particulate matter, nitrogen dioxide, sulfur dioxide, and
carbon monoxide (National Weather Service, n.d.). AQI is measured on a scale from zero to
five hundred (Air Now, n.d.) The lower the AQI, the better the air quality is with any number
below fifty being considered good (Air Now, n.d.). Not every county in the region was
present on these reports, so the counties that were available were compiled in Excel before
being averaged to find an annual region-wide average for each of the four values in question.

A description of each variable is presented in the table below.

Table 1: Variables used in the model

Variable Name Description

year The year from which the data came, from
2000 to 2020

alg_import The total amount of oil imported from

Algeria annually in thousands of barrels

ang_import The total amount of oil imported from

Angola annually in thousands of barrels

can_import The total amount of oil imported from

Canada annually in thousands of barrels
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con_import The total amount of oil imported from the
Republic of Congo annually in thousands of
barrels

equ_import The total amount of oil imported from
Equatorial Guinea annually in thousands of
barrels

irq_import The total amount of oil imported from Iraq
annually in thousands of barrels

kuw_import The total amount of oil imported from
Kuwait annually in thousands of barrels

lib_import The total amount of oil imported from Libya
annually in thousands of barrels

nig_import The total amount of oil imported from
Nigeria annually in thousands of barrels

gat_import The total amount of oil imported from Qatar
annually in thousands of barrels

sau_import The total amount of oil imported from Saudi
Arabia annually in thousands of barrels

uae_import The total amount of oil imported from the
United Arab Emirates annually in thousands
of barrels

ven_import The total amount of oil imported from

Venezuela annually in thousands of barrels

per_produce

The total amount of oil produced annually

in the Permian Basin in barrels
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us_pop

The total annual U.S. population in persons

gdp

The annual U.S. GDP in billions of dollars,

not seasonally adjusted

unemp_rate

The annual percent of the labor force which

is unemployed

no_days

The average total number of days annually
in which nitrogen dioxide was the largest
source of air pollution in the Permian Basin

region

ozone_days

The average total number of days annually
in which ground level ozone was the largest
source of air pollution in the Permian Basin

region

pm_days

The average total number of days annually
in which particulate matter with a diameter
of 2.5 micrometers or less was the largest
source of air pollution in the Permian Basin

region

med_aqi

The average annual median air quality index
measured from 0 to 500 in the Permian

Basin region

Equations

The five regression equations are described below.
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Regression 1

Per_produce = b0 + bl(alg_import) + b2(ang_import) + b3(can_import) + b4(con_import) +
b5(equ_import) + b6(irq_import) + b7(kuw_import) + b8(lib_import) + b9(nig_import) +
b10(gat_import) + b11(sau_import) + b12(uae_import) + b13(ven_import) + b14(us_pop) +

b15(gdp) + b16(year) + b17(unemp_rate)

Regression 2

no_days = b0 + b1(per_produce)

Regression 3

ozone_days = b0 + b1(per_produce)

Regression 4

pm_days = b0 + b1(per_produce)

Regression 5

med_aqgi = b0 + b1(per_produce)

Modeling

After all the data was collected and organized into an Excel spreadsheet, it was then
imported into R Studio. A total of five regressions were run using R Studio. The first
regression included eighteen variables: import totals from Angola, Algeria, Canada, Republic
of Congo, Equatorial Guinea, Irag, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, United Arab
Emirates, and Venezuela; the year; the population; the GDP; the unemployment rate; and
production totals from the Permian Basin. In this regression, the import totals, year,
population, GDP, and unemployment rate were the predictor variables while the domestic

production level was the response variable.
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The second regression used two variables: domestic production levels and annual
days where nitrogen dioxide was the main air pollutant in the Permian Basin region. This
regression utilized production levels as the predictor variable and days where nitrogen
dioxide was the main pollutant in the region as the response variable. The third regression
similarly used production levels as the predictor variable but has days where ground level
ozone was the main pollutant in the Permian Basin region as the response variable. The
fourth regression utilized production levels as the predictor variable while days where
particulate matter with a diameter of 2.5 micrometers or less was the main pollutant in the
Permian Basin region served as the response variable. Finally, the fifth regression used
production levels as the predictor variable and the annual average of median AQI
measurements taken from the Permian Basin region as the response variable. These

regressions sought to test the hypotheses of the study.

Hypotheses

The null hypothesis of the study (Ho) is that the year, U.S. population, U.S. GDP, U.S.
unemployment rate, and import levels from significant oil importers have no effect on the
amount of oil produced in the Permian Basin, and altering the amount of oil produced in the
Permian Basin has no effect on air quality. The alternative hypothesis of this study (Ha) is
that the year, U.S. population, U.S. GDP, U.S. unemployment rate, and import levels from
significant oil importers impacts the amount of oil produced in the Permian Basin.
Furthermore, altering the amount of oil produced in the Permian Basin leads to impacted air

quality outcomes.

Limitations

This study was not without limitations. Both the data and the model possess several

shortcomings which may impact validity. The data provided for the totals of oil importation
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from a few countries of interest had several years where the data was unavailable or
suppressed. These years were entered as zero in the data table; however, this may not be
accurate. Zero likely does not represent the actual levels of importation and due to the
unavailability of data, the model may be skewed or inaccurate during these years.
Furthermore, data on levels of production in the Permian Basin may be inaccurate. From
2000 to 2006 data was collected by county from subscription-based sites aimed towards
practitioners in the oil and gas industry. While the sources of their data are reliable, there may
be bias present in how the information was presented. Furthermore, the data from 2007 to
2020 was calculated based on average production levels, so the figures within this period are
likely different than the actual total levels of production. This dataset also did not list which
counties were included, so it may be that counties present in the first period were excluded in
the second or vice versa. Further, there may be multiple factors which impact domestic
production levels which were excluded. Data regarding air quality may also not be
representative of reality. Only five to six of the well over fifty counties in the region had data
available. While the quality measures are relatively localized and having several monitoring
stations throughout likely provides a good overview of the region, it may still paint inaccurate
trends or miss trends that do exist. Data regarding the most important pollutants associated
with oil production: methane and VOCs, was unavailable. Furthermore, the data found does
not represent actual levels of pollutants, rather it represents days where the pollutants in
question were the main sources of air pollution. As such this study cannot provide an accurate
overview of air quality in the region. Finally, an important outcome associated with oil
production is water quality which was excluded due to a lack of data. So, this study cannot
make any conclusions with certainty. Rather, it is hoped that this study may uncover initial

trends which merit more extensive research.
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Regression Results

Results and Analysis

The following tables show the results of each regression.

Regression 1 (Response variable = per_produce)

Table 2: Part 1 of the first regression’s results

Variable Coefficient P-value
alg_import -1.07e2 0.8943
ang_import -7.02e2 0.5569
can_import -1.49e3 0.2161
con_import 5.52e3 0.2472
equ_import 2.89e3 0.2452
irg_import 6.42e2 0.2032
kuw_import -2.97e3 0.1144
lib_import -8.74e2 0.5982
nig_import -1.12e3 0.0878
gat_import -1.07e4 0.4168
sau_import -2.91e2 0.3108
uae_import -2.68e3 0.4938
ven_import 7.92e2 0.2810
year 7.93e8 0.0625
us_pop -2.94e2 0.0397
gdp 2.21e5 0.0933
unemp_rate 2.74e7 0.5780
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Table 3: Part 2 of the first regression’s results

Intercept Adjusted r-squared

-1.35e12 0.9956

Regression 2 (Response variable = no_days)

Table 4: Part 1 of the second regression’s results

Variable Coefficient P-value

per_produce -3.65e-9 0.040057

Table 5: Part 2 of the second regression’s results

Intercept Adjusted r-squared

5.69 0.1617

Regression 3 (Response variable = ozone_days)

Table 6: Part 1 of the third regression’s results

Variable Coefficient P-value

per_produce 6.23e-8 0.000081

Table 7: Part 2 of the third regression’s results

Intercept Adjusted r-squared

107 0.5446
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Regression 4 (Response variable = pm_days)

Table 8: Part 1 of the fourth regression’s results

Variable Coefficient P-value

per_produce -1.82e-8 0.183

Table 9: Part 2 of the fourth regression’s results

Intercept Adjusted r-squared

118 0.04333

Regression 5 (Response variable = med_aqi)

Table 10: Part 1 of the fifth regression’s results

Variable Coefficient P-value

per_produce 3.39%-9 0.0116

Table 11: Part 2 of the fifth regression’s results

Intercept Adjusted r-squared

29.69 0.254

Please see Appendix C for graphs of the results.

Findings
These regressions provided numerous interesting results. The intercept of the first
regression is uninterpretable, as it is impossible for all the dependent variables to be zero.

However, the coefficients can be interpreted, and many are surprising. It seems reasonable for
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the coefficients to be negative; it seems predictable that as the amount of foreign oil imported
increases, the amount of oil produced in the Permian Basin decreases. As such, it is
unsurprising that Algeria, Angola, Canada, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, and
the United Arab Emirates all have negative coefficients. It was unexpected; however, for
Congo, Equatorial Guinea, and Iraq to have positive coefficients. It may be that these
countries primarily import a different type of oil than is produced in the Permian Basin region
so as demand for oil increases, the amount that must be produced domestically as well as

imported increases.

It was expected that many of the other variables (year, population, GDP) would also
have positive correlations. Year and GDP did have positive correlations; however, population
had a negative correlation. It may be that demand for oil is not a static amount per person and
rather that as the population increases the allocation of oil becomes more efficient which
necessitates less oil to be produced. Finally, it was expected that the coefficient for
unemployment rate would be negative, or in other words, that as unemployment decreased
the amount of oil produced would increase. However, it had a positive coefficient meaning
that as unemployment increases, so does the amount of oil produced. It may be that these two
variables are related to a third variable such as prices. While higher prices may present an
unfavorable job market, they may encourage the oil industry to produce more as it will be
more profitable. These coefficients paint an interesting image of which factors impact oil

production and how.

There are several other figures of interest in this first regression including p-values
and the r-squared value. Only one variable was significant at the 0.05 level in this model:
U.S. population. U.S. population had a p-value of 0.0397 meaning that the null hypothesis
(that U.S. population does not impact oil production levels in the Permian Basin) can be
rejected and the alternative hypothesis (that U.S. population does impact oil production levels
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in the Permian Basin) can be accepted. This p-value means that if the null hypothesis were
true, there would be a 3.97% chance of seeing results at least this extreme. As such, it is
reasonable to reject the null hypothesis for this variable. For the sake of this study, U.S.
population is considered the only statistically significant variable in the model. There were,
however, several other variables that were significant at the 0.01 level including import totals
from Nigeria, year, and U.S. GDP. These variables had p-values above 0.05 but below 0.1.
The r-squared value of this regression was particularly interesting. The adjusted r-squared
value was calculated to be 0.9956 meaning 99.56% of the variation in Permian Basin oil

production levels is explained by the independent variables.

The next four models also provided interesting results. The second regression
surprisingly had a negative coefficient meaning that as oil production in the Permian Basin
increases, the annual number of days where nitrogen dioxide is the main air pollutant
decreases, albeit by a miniscule amount. This does not mean that the levels of nitrogen
dioxide decrease as production increases, they may remain the same or even increase;
however, it decreases as the main source of air pollution. It may be that nitrogen dioxide
levels increase along with oil production, but oil production causes a much more significant
increase in another pollutant which increasingly serves as the main air pollutant. This model
was found to be statistically significant at the 0.05 level; Permian Basin production levels had
a p-value of 0.04, meaning that the null hypothesis (that oil production levels do not relate to
number of days where nitrogen dioxide is the main air pollutant) can be rejected. However,
this model had a low adjusted r-squared value of 0.1617, meaning only 16.17% of the
variation in days where nitrogen dioxide is the main pollutant can be explained by oil

production levels in the Permian Basin.

The third model possessed a positive coefficient, meaning that as oil production levels

in the Permian Basin increase, the annual number of days where ground level ozone is the
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main air pollutant increase as well. This relationship was also statistically significant at the
0.05 level with a p-value of 0.000081, meaning the null hypothesis (that oil production levels
in the Permian Basin have no effect on the number of days where ground level ozone is the
main pollutant) can be rejected. This p-value is noticeably low; if the null hypothesis was
true, results at least this extreme would only occur 0.0081% of the time. The adjusted r-
squared value was higher than that of the previous model but is not especially high. With an
adjusted r-squared value of 0.5446, it is known that 54.46% of variation in the annual number
of days where ground level ozone is the main air pollutant is explained by oil production

levels in the Permian Basin.

The fourth model, similarly to the second, had a negative coefficient. This means that
as oil production in the Permian Basin increases, the annual number of days where particulate
matter with a diameter of 2.5 micrometers or less is the main pollutant decreases. This does
not mean that levels of pollution from particulate matter decrease as production increases.
Levels of the pollutant may remain constant or even increase. However, the amount of time it
serves as the main air pollutant decreases. Similarly to the second model, it may be that
increased oil production increases another pollutant more significantly than it does particulate
matter meaning that even if oil production increases levels of particulate matter, the other
pollutant will increasingly become the main pollutant. This model was not significant with a
p-value of 0.183, meaning the null hypothesis (that altering oil production levels has no
impact on annual days where particulate matter with a diameter of 2.5 micrometers or less is
the main pollutant) is accepted. The adjusted r-squared of the model was low at 0.04333,
meaning oil production levels in the Permian Basin region explain 4.333% of variation in the
number of days where particulate matter with a diameter of 2.5 micrometers or less is the

region’s main air pollutant.
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Finally, the fifth model had a positive coefficient. So, as oil production levels in the
region increase, so too does the annual average of the region’s median AQIs. This model was
statistically significant at the 0.05 level with a p-value of 0.0116. This means that the null
hypothesis (that altering levels of oil production has no effect on the average of the median
AQIs) can be rejected and the alternative hypothesis (that altering levels of oil production
impacts the average of the median AQIs). If the null hypothesis was true, there would be a
1.16% chance of seeing results at least this extreme. This model had a relatively low adjusted
r-squared value of 0.254, meaning Permian Basin oil production levels explain 25.4% of the

variation in the annual average of the median AQIs.

These models found a variety of interesting results. Several variables were found to be
significant causal factors and environmental outcomes associated with oil production in the
Permian Basin including total U.S. population, total days where nitrogen dioxide is the
region’s main pollutant, total days where ground level ozone is the region’s main pollutant,
and the average of the region’s median AQIs. These factors are all worthy of further

investigation.

Conclusion

Aims and Findings

This study hoped to provide an initial broad investigation into several factors that may
influence levels of oil production in the Permian Basin as well as how these levels impact a
variety of local environmental outcomes. It was found that one of the seventeen predictor
variables used to determine causes of altered oil production was significant: U.S. population
size. While there may very well be other factors which have a causal relationship with oil

production levels, population size was the only significant variable found in this study.
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Likewise, several environmental variables were found to have a significant relationship with
oil production levels including total days where nitrogen dioxide is the region’s main
pollutant, total days where ground level ozone is the region’s main pollutant, and the average
AQI. These demonstrate that the amount of oil produced has a significant relationship with
different environmental outcomes. As such, more research is merited into the variety of
outcomes associated with levels of oil production as well as the extent to which these
outcomes vary with production levels. This study has provided a limited insight into some of
these factors, summarized a variety of relevant findings from scientific literature, and noticed

areas worthy of future research.

Practical Implications

This study has indicated that oil production levels may not always be an arbitrary
number and may be impacted by outside factors such as the population size. If producers and
governments are aware of which factors impact production levels and to what extent, they
can be better prepared to respond to changes and negate instability. Furthermore, if producers
and the government are aware of which pollutants are impacted by the production process
and to what extent, they will be able to do more to protect the environment and maximize
efficiency by choosing to produce at levels which minimize risk of environmental

degradation while maximizing profit.

Additional Considerations

This study was not intended to be an exhaustive investigation of causal factors and
environmental outcomes associated with oil production levels. There are many other factors
that may be significant. While the relationship between population size and oil production
levels merits further research, so do many other factors such as government interventions,

other population variables, and oil imports from nations not included in this study. There are
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many environmental outcomes deserving of further study, including actual levels of the
pollutants used in this study and other air pollutants such as methane. Finally, other

environmental measures such as water quality and soil quality should be studied.

Page 28



Reference List

Acosta, M., & Cox, L. (2022, March 22). The Regressive Nature of the U.S. Tariff Code:
Origins and Implications. Columbia University.
https://www1.columbia.edu/~jma2241/papers/regressive_tariffs.pdf

AirNow. Air Quality Index (AQI) Basics. https://www.airnow.gov/agi/aqi-basics/

Allison, E., & Mandler, B.(2018, June 1). Air Quality Impacts of Oil and Gas. American
Geosciences Institute. https://www.americangeosciences.org/geoscience-currents/air-
guality-impacts-oil-and-gas

American Petroleum Institute. (2018). Oil & Natural Gas Contribution to U.S. Economy Fact
Sheet. https://www.api.org/news-policy-and-issues/taxes/oil-and-natural-gas-
contribution-to-us-economy-fact-
sheet#:~:text=America%?275%200il%20and%20natural%20gas,here%20at%20home
%20every%?20year.

Anderson, K. B., & Metzger, M. R. (1987, April). A Critical Evaluation Of Petroleum Import
Tariffs: Analytical And Historical Perspectives. Federal Trade Commission.
https://www.ftc.gov/sites/default/files/documents/reports/critical-evaluation-
petroleum-import-tariffs-analytical-and-historical-perspectives/232021.pdf

Bown, C. P., & Irwin, D. A. (2019, July 16). Is Trump right when he tweets that tariffs bring
in government revenue? Here are 5 things you need to know. Washington Post.
https://www.washingtonpost.com/politics/2019/07/16/tariff-revenue-trump-tweets-
things-you-need-know/#

Chan, Y. T., Dong, Y. (2022). How Does Qil Price Volatility Affect Unemployment Rates? A
Dynamic Stochastic General Equilibrium Model. Economic Modelling, 114.
https://www.sciencedirect.com/science/article/abs/pii/S026499932200181X

Chatzky, A., & Siripurapu, A. (2021, October 8). The Truth About Tariffs. Council on Foreign
Relations. https://www.cfr.org/backgrounder/truth-about-
tariffs#:.~.text=0f%20industrial%20policy.-
,Tariffs%20are%20intended%20t0%20protect%20local%20industries%20by%20mak
ing%20imports,by%20foreign%20countries%200r%20firms.

Chefurka, P. (2013, February 2). How Tight is the Link Between Qil, Food, and Population.
Permaculture News. https://www.permaculturenews.org/2013/02/02/how-tight-is-the-
link-between-oil-food-and-population/

Page 29


https://www1.columbia.edu/~jma2241/papers/regressive_tariffs.pdf
https://www.airnow.gov/aqi/aqi-basics/
https://www.americangeosciences.org/geoscience-currents/air-quality-impacts-oil-and-gas
https://www.americangeosciences.org/geoscience-currents/air-quality-impacts-oil-and-gas
https://www.api.org/news-policy-and-issues/taxes/oil-and-natural-gas-contribution-to-us-economy-fact-sheet#:~:text=America%27s%20oil%20and%20natural%20gas,here%20at%20home%20every%20year
https://www.api.org/news-policy-and-issues/taxes/oil-and-natural-gas-contribution-to-us-economy-fact-sheet#:~:text=America%27s%20oil%20and%20natural%20gas,here%20at%20home%20every%20year
https://www.api.org/news-policy-and-issues/taxes/oil-and-natural-gas-contribution-to-us-economy-fact-sheet#:~:text=America%27s%20oil%20and%20natural%20gas,here%20at%20home%20every%20year
https://www.api.org/news-policy-and-issues/taxes/oil-and-natural-gas-contribution-to-us-economy-fact-sheet#:~:text=America%27s%20oil%20and%20natural%20gas,here%20at%20home%20every%20year
https://www.ftc.gov/sites/default/files/documents/reports/critical-evaluation-petroleum-import-tariffs-analytical-and-historical-perspectives/232021.pdf
https://www.ftc.gov/sites/default/files/documents/reports/critical-evaluation-petroleum-import-tariffs-analytical-and-historical-perspectives/232021.pdf
https://www.washingtonpost.com/politics/2019/07/16/tariff-revenue-trump-tweets-things-you-need-know/
https://www.washingtonpost.com/politics/2019/07/16/tariff-revenue-trump-tweets-things-you-need-know/
https://www.sciencedirect.com/science/article/abs/pii/S026499932200181X
https://www.cfr.org/backgrounder/truth-about-tariffs#:~:text=of%20industrial%20policy.-,Tariffs%20are%20intended%20to%20protect%20local%20industries%20by%20making%20imports,by%20foreign%20countries%20or%20firms
https://www.cfr.org/backgrounder/truth-about-tariffs#:~:text=of%20industrial%20policy.-,Tariffs%20are%20intended%20to%20protect%20local%20industries%20by%20making%20imports,by%20foreign%20countries%20or%20firms
https://www.cfr.org/backgrounder/truth-about-tariffs#:~:text=of%20industrial%20policy.-,Tariffs%20are%20intended%20to%20protect%20local%20industries%20by%20making%20imports,by%20foreign%20countries%20or%20firms
https://www.cfr.org/backgrounder/truth-about-tariffs#:~:text=of%20industrial%20policy.-,Tariffs%20are%20intended%20to%20protect%20local%20industries%20by%20making%20imports,by%20foreign%20countries%20or%20firms
https://www.permaculturenews.org/2013/02/02/how-tight-is-the-link-between-oil-food-and-population/
https://www.permaculturenews.org/2013/02/02/how-tight-is-the-link-between-oil-food-and-population/

Chevron. The Permian Basin.
https://www.chevron.com/projects/permian#:~:text=The%20Permian%20Basin%20is
%20a,history%20in%20the%20Permian%20Basin.

Cicchetti, C. J., Gillen, W. J. (1973). The Mandatory Oil Import Quota Program: A
Consideration of Economic Efficiency and Equity. Natural Resources Journal, 13.
https://digitalrepository.unm.edu/cgi/viewcontent.cgi?article=3248&context=nrj

Clemente, J. (2016, August 28). Global Oil Demand Can Only Increase. Forbes.
https://www.forbes.com/sites/judeclemente/2016/08/28/global-oil-demand-can-only-
increase/?sh=486fc74131a0

Collier, P., & Venables, A. J. (2009, December). International rules for trade in natural
resources. World Trade Organization.
https://www.wto.org/english/res_e/reser_e/ersd201006_e.pdf

ConocoPhillips. (2022, June 4). Smart Water Usage in the Permian Basin.
https://www.conocophillips.com/sustainability/sustainability-news/story/smart-water-
use-in-the-permian-
basin/#:~:text=Much%200f%20the%20Permian%20Basin,experiencing%20high%20
baseline%20water%20stress.

Cook, T., & Ober, M. (2023, July 6). Two Counties in New Mexico Account for 29% of
Permian Basin Crude Oil Production. Energy Information Administration.
https://www.eia.gov/todayinenergy/detail.php?id=57020#:~:text=Tw0%20counties%
20in%20New%20Mexico,Permian%20Basin%20crude%200il%20production&text=I
n%20southeastern%20New%20Mexico%2C%20horizontal,Permian%20Basin%20cr
ude%200il%200utput.

Drilling Edge. Oil & Gas Production in Chaves County, NM.
https://www.drillingedge.com/new-mexico/chaves-county

Drilling Edge. Oil & Gas Production in Eddy County, NM.
https://www.drillingedge.com/new-mexico/eddy-county/operators

Drilling Edge. Oil & Gas Production in Lea County, NM. https://www.drillingedge.com/new-
mexico/lea-county

Page 30


https://www.chevron.com/projects/permian#:~:text=The%20Permian%20Basin%20is%20a,history%20in%20the%20Permian%20Basin
https://www.chevron.com/projects/permian#:~:text=The%20Permian%20Basin%20is%20a,history%20in%20the%20Permian%20Basin
https://digitalrepository.unm.edu/cgi/viewcontent.cgi?article=3248&context=nrj
https://www.forbes.com/sites/judeclemente/2016/08/28/global-oil-demand-can-only-increase/?sh=486fc74f31a0
https://www.forbes.com/sites/judeclemente/2016/08/28/global-oil-demand-can-only-increase/?sh=486fc74f31a0
https://www.wto.org/english/res_e/reser_e/ersd201006_e.pdf
https://www.conocophillips.com/sustainability/sustainability-news/story/smart-water-use-in-the-permian-basin/#:~:text=Much%20of%20the%20Permian%20Basin,experiencing%20high%20baseline%20water%20stress
https://www.conocophillips.com/sustainability/sustainability-news/story/smart-water-use-in-the-permian-basin/#:~:text=Much%20of%20the%20Permian%20Basin,experiencing%20high%20baseline%20water%20stress
https://www.conocophillips.com/sustainability/sustainability-news/story/smart-water-use-in-the-permian-basin/#:~:text=Much%20of%20the%20Permian%20Basin,experiencing%20high%20baseline%20water%20stress
https://www.conocophillips.com/sustainability/sustainability-news/story/smart-water-use-in-the-permian-basin/#:~:text=Much%20of%20the%20Permian%20Basin,experiencing%20high%20baseline%20water%20stress
https://www.eia.gov/todayinenergy/detail.php?id=57020#:~:text=Two%20counties%20in%20New%20Mexico,Permian%20Basin%20crude%20oil%20production&text=In%20southeastern%20New%20Mexico%2C%20horizontal,Permian%20Basin%20crude%20oil%20output
https://www.eia.gov/todayinenergy/detail.php?id=57020#:~:text=Two%20counties%20in%20New%20Mexico,Permian%20Basin%20crude%20oil%20production&text=In%20southeastern%20New%20Mexico%2C%20horizontal,Permian%20Basin%20crude%20oil%20output
https://www.eia.gov/todayinenergy/detail.php?id=57020#:~:text=Two%20counties%20in%20New%20Mexico,Permian%20Basin%20crude%20oil%20production&text=In%20southeastern%20New%20Mexico%2C%20horizontal,Permian%20Basin%20crude%20oil%20output
https://www.eia.gov/todayinenergy/detail.php?id=57020#:~:text=Two%20counties%20in%20New%20Mexico,Permian%20Basin%20crude%20oil%20production&text=In%20southeastern%20New%20Mexico%2C%20horizontal,Permian%20Basin%20crude%20oil%20output
https://www.drillingedge.com/new-mexico/chaves-county
https://www.drillingedge.com/new-mexico/eddy-county/operators
https://www.drillingedge.com/new-mexico/lea-county
https://www.drillingedge.com/new-mexico/lea-county

Energy Consulting Group. Permian Basin Overview. http://energy-
cg.com/USA/Permian/permianbasin.html

Energy Information Administration. (2023, October 31). U.S. Imports from Algeria of Crude
Oil and Petroleum Products.
https://www.eia.gov/dnav/pet/hist/L eafHandler.ashx?n=PET&s=MTTIMUSAG1&f=
A

Energy Information Administration (2023, October 31). U.S. Imports from Angola of Crude
Oil and Petroleum Products.
https://www.eia.gov/dnav/pet/hist/L eafHandler.ashx?n=PET&s=MTTIMUSAO1&f=
A

Energy Information Administration. (2023, October 31). U.S. Imports from Canada of Crude
Oil and Petroleum Products.
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&Ss=MTTIMUSCA1&f=
A

Energy Information Administration. (2023, October 31). U.S. Imports from Congo
(Brazzaville) of Crude Oil and Petroleum Products.
https://www.eia.gov/dnav/pet/hist/L eafHandler.ashx?n=PET&s=MTTIMUSCF1&f=
A

Energy Information Administration. (2023, October 31). U.S. Imports from Equatorial Guinea
of Crude Oil and Petroleum Products.
https://www.eia.gov/dnav/pet/hist/L eafHandler.ashx?n=PET&s=MTTIM_NUS-
NEK 1&f=A

Energy Information Administration. (2023, October 31). U.S. Imports from Iraq of Crude Oil
and Petroleum Products.
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMIZ1&f=A

Energy Information Administration. (2023, October 31). U.S. Imports from Kuwait of Crude
Oil and Petroleum Products.
https://www.eia.gov/dnav/pet/hist/L eafHandler.ashx?n=PET&s=MTTIMUSKU1&f=
A

Energy Information Administration. (2023, October 31). U.S. Imports from Libya of Crude Oil
and Petroleum Products.
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&S=MTTIMLY 1&f=A

Page 31


http://energy-cg.com/USA/Permian/permianbasin.html
http://energy-cg.com/USA/Permian/permianbasin.html
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSAG1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSAG1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSAO1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSAO1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSCA1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSCA1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSCF1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSCF1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIM_NUS-NEK_1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIM_NUS-NEK_1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMIZ1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSKU1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSKU1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMLY1&f=A

Energy Information Administration. (2023, October 31). U.S. Imports from Nigeria of Crude
Oil and Petroleum Products.
https://www.eia.gov/dnav/pet/hist/L eafHandler.ashx?n=PET&s=MTTIMUSNI1&f=A

Energy Information Administration. (2023, October 31). U.S. Imports from Saudi Arabia of
Crude Oil and Petroleum Products.
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSSA1&f=
A

Energy Information Administration. (2023, October 31). U.S. Imports from United Arab
Emirates of Crude QOil and Petroleum Products.
https://www.eia.gov/dnav/pet/hist/L eafHandler.ashx?n=PET&s=MTTIMUSTC1&f=
A

Energy Information Administration. (2023, October 31). U.S. Imports from Qatar of Crude
Oil and Petroleum Products.
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&Ss=MTTIMQA1&f=A

Energy Information Administration. (2023, October 31). U.S. Imports from Venezuela of
Crude Oil and Petroleum Products.
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSVE1&f=
A

Energy Information Administration. (2023, October 2). Oil and Petroleum Products
Explained. https://www.eia.gov/energyexplained/oil-and-petroleum-products/imports-
and-exports.php

Energy Information Administration. (2023, August 16). Oil and Petroleum Products
Explained. https://www.eia.gov/energyexplained/oil-and-petroleum-products/prices-
and-outlook.php

Energy Information Administration. (2022, August 1). Oil and Petroleum Products Explained.
https://www.eia.gov/energyexplained/oil-and-petroleum-products/oil-and-the-
environment.php#:~:text=1n%20some%?20areas%200f%20the,and%20spills%200f%2
Ofracturing%?20fluids.

Energy Information Administration. (2016, August 5). Oil and Natural Gas Production Jobs
in May were 26% Lower than in October 2014.
https://www.eia.gov/todayinenergy/detail.php?id=27392

Page 32


https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSNI1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSSA1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSSA1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSTC1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSTC1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMQA1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSVE1&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MTTIMUSVE1&f=A
https://www.eia.gov/energyexplained/oil-and-petroleum-products/imports-and-exports.php
https://www.eia.gov/energyexplained/oil-and-petroleum-products/imports-and-exports.php
https://www.eia.gov/energyexplained/oil-and-petroleum-products/prices-and-outlook.php
https://www.eia.gov/energyexplained/oil-and-petroleum-products/prices-and-outlook.php
https://www.eia.gov/energyexplained/oil-and-petroleum-products/oil-and-the-environment.php#:~:text=In%20some%20areas%20of%20the,and%20spills%20of%20fracturing%20fluids
https://www.eia.gov/energyexplained/oil-and-petroleum-products/oil-and-the-environment.php#:~:text=In%20some%20areas%20of%20the,and%20spills%20of%20fracturing%20fluids
https://www.eia.gov/energyexplained/oil-and-petroleum-products/oil-and-the-environment.php#:~:text=In%20some%20areas%20of%20the,and%20spills%20of%20fracturing%20fluids
https://www.eia.gov/todayinenergy/detail.php?id=27392

Energy Information Administration. How Much Petroleum Does the United States Import
and Export?.
https://www.eia.gov/tools/fags/faq.php?id=727 &t=6#.~:text=Crude%200il%20import
s%200f%20about,total%20U.S.%209ross%20petroleum%20exports.

Environmental Protection Agency. (2023, November 9). About Air Data Reports.
https://www.epa.gov/outdoor-air-quality-data/about-air-data-reports

Environmental Protection Agency. (2023, October 4). Basic Information about Oil and
Natural Gas Air Pollution Standards. https://www.epa.gov/controlling-air-pollution-
oil-and-natural-gas-industry/basic-information-about-oil-and-natural-gas

Environmental Protection Agency. (2023, July 13). Basic Information about Carbon
Monoxide (CO) Outdoor Air Pollution. https://www.epa.gov/co-pollution/basic-
information-about-carbon-monoxide-co-outdoor-air-
pollution#:~:text=The%20greatest%20sources%200f%20C0O,can%20affect%20air%2
Oquality%20Qindoors.

Environmental Protection Agency. (2023, March 3). EPA Announces Significant Air Pollution
Reductions from Permian Basin Company Settlement.
https://www.epa.gov/newsreleases/epa-announces-significant-air-pollution-
reductions-permian-basin-company-settlement

Environmental Protection Agency. (2022, November 11). Pre-Generated Data Files.
https://ags.epa.gov/agsweb/airdata/download files.html#main-content

Federal Reserve Bank of Dallas. Permian Basin.
https://www.dallasfed.org/research/energyll/permian

Federal Reserve Economic Data. Gross Domestic Product.
https://fred.stlouisfed.org/series/ GDPA

Fitzgerald, T. (2021, February 17). Keep Oil Tariffs Out of the Policy Pipeline. National
Review. https://www.nationalreview.com/2021/02/keep-oil-tariffs-out-of-the-policy-

pipeline/

Page 33


https://www.eia.gov/tools/faqs/faq.php?id=727&t=6#:~:text=Crude%20oil%20imports%20of%20about,total%20U.S.%20gross%20petroleum%20exports
https://www.eia.gov/tools/faqs/faq.php?id=727&t=6#:~:text=Crude%20oil%20imports%20of%20about,total%20U.S.%20gross%20petroleum%20exports
https://www.epa.gov/outdoor-air-quality-data/about-air-data-reports
https://www.epa.gov/controlling-air-pollution-oil-and-natural-gas-industry/basic-information-about-oil-and-natural-gas
https://www.epa.gov/controlling-air-pollution-oil-and-natural-gas-industry/basic-information-about-oil-and-natural-gas
https://www.epa.gov/co-pollution/basic-information-about-carbon-monoxide-co-outdoor-air-pollution#:~:text=The%20greatest%20sources%20of%20CO,can%20affect%20air%20quality%20indoors
https://www.epa.gov/co-pollution/basic-information-about-carbon-monoxide-co-outdoor-air-pollution#:~:text=The%20greatest%20sources%20of%20CO,can%20affect%20air%20quality%20indoors
https://www.epa.gov/co-pollution/basic-information-about-carbon-monoxide-co-outdoor-air-pollution#:~:text=The%20greatest%20sources%20of%20CO,can%20affect%20air%20quality%20indoors
https://www.epa.gov/co-pollution/basic-information-about-carbon-monoxide-co-outdoor-air-pollution#:~:text=The%20greatest%20sources%20of%20CO,can%20affect%20air%20quality%20indoors
https://www.epa.gov/newsreleases/epa-announces-significant-air-pollution-reductions-permian-basin-company-settlement
https://www.epa.gov/newsreleases/epa-announces-significant-air-pollution-reductions-permian-basin-company-settlement
https://aqs.epa.gov/aqsweb/airdata/download_files.html#main-content
https://www.dallasfed.org/research/energy11/permian
https://fred.stlouisfed.org/series/GDPA
https://www.nationalreview.com/2021/02/keep-oil-tariffs-out-of-the-policy-pipeline/
https://www.nationalreview.com/2021/02/keep-oil-tariffs-out-of-the-policy-pipeline/

Foreman, D. (2018, June 14). Why the U.S. Must Import and Export Oil. American Petroleum
Institute. https://www.api.org/news-policy-and-issues/blog/2018/06/14/why-the-us-
must-import-and-export-oil

French, M. (2023, August 23). Prices and Higher Well Productivity Drive Up U.S. Crude Oil
Production Forecast. Energy Information Administration.
https://www.eia.gov/todayinenergy/detail.php?id=60201

Furceri, D., Hannan, S. A, Ostry, J. D., & Rose, A. K. (2020, April 12). Are tariffs bad for
growth? Yes, say five decades of data from 150 countries. Journal of Policy
Modeling, 42(4), 850-859. https://doi.org/10.1016/j.jpolmod.2020.03.009

Halper, E. (2022, June 20). Oil Refiners are Making a Windfall. Why Do They Keep Closing?.
Washington Post. https://www.washingtonpost.com/business/2022/06/20/refineries-
profit-gas-prices/

Hedden, A. (2020, April 23). Permian Basin has Worst Air Pollution from Oil and Gas in
Nation, Studies Say. Carlsbad Current Argus.
https://www.currentargus.com/story/news/local/2020/04/23/permian-basin-has-worst-
air-pollution-oil-and-gas/3007869001/

Hergt, B. (2020, October). The Effects of Tariff Rates on the U.S. Economy: What the
Producer price Index tells us. U.S. Bureau of Labor Statistics, 9(13).
https://www.bls.gov/opub/btn/volume-9/the-effects-of-tarifff-rates-on-the-u-s-
economy-what-the-producer-price-index-tells-us.htm

Horsnell, P. US Qil Security and the Oil Import Tariff Question. The Oxford Institute for
Energy Studies. https://www.oxfordenergy.org/publications/us-oil-security-and-the-
oil-import-tariff-
question/#:~:text=An%20inquiry%20under%20Section%20232 tariffs%20were%20i
mposed%20in%201975.

Husted, S., & Melvin, M. (2009). International Economics. Pearson.

Ivanova, 1. (2022, March 25). U.S. Producers Reluctant to Drill More Oil, Despite Sky-High
Gas Prices. CBS. https://www.cbsnews.com/news/oil-production-prices-us-
companies-wont-increase-2022-dallas-fed-survey/

Page 34


https://www.api.org/news-policy-and-issues/blog/2018/06/14/why-the-us-must-import-and-export-oil
https://www.api.org/news-policy-and-issues/blog/2018/06/14/why-the-us-must-import-and-export-oil
https://www.eia.gov/todayinenergy/detail.php?id=60201
https://doi.org/10.1016/j.jpolmod.2020.03.009
https://www.washingtonpost.com/business/2022/06/20/refineries-profit-gas-prices/
https://www.washingtonpost.com/business/2022/06/20/refineries-profit-gas-prices/
https://www.currentargus.com/story/news/local/2020/04/23/permian-basin-has-worst-air-pollution-oil-and-gas/3007869001/
https://www.currentargus.com/story/news/local/2020/04/23/permian-basin-has-worst-air-pollution-oil-and-gas/3007869001/
https://www.bls.gov/opub/btn/volume-9/the-effects-of-tarifff-rates-on-the-u-s-economy-what-the-producer-price-index-tells-us.htm
https://www.bls.gov/opub/btn/volume-9/the-effects-of-tarifff-rates-on-the-u-s-economy-what-the-producer-price-index-tells-us.htm
https://www.oxfordenergy.org/publications/us-oil-security-and-the-oil-import-tariff-question/#:~:text=An%20inquiry%20under%20Section%20232,tariffs%20were%20imposed%20in%201975
https://www.oxfordenergy.org/publications/us-oil-security-and-the-oil-import-tariff-question/#:~:text=An%20inquiry%20under%20Section%20232,tariffs%20were%20imposed%20in%201975
https://www.oxfordenergy.org/publications/us-oil-security-and-the-oil-import-tariff-question/#:~:text=An%20inquiry%20under%20Section%20232,tariffs%20were%20imposed%20in%201975
https://www.oxfordenergy.org/publications/us-oil-security-and-the-oil-import-tariff-question/#:~:text=An%20inquiry%20under%20Section%20232,tariffs%20were%20imposed%20in%201975
https://www.cbsnews.com/news/oil-production-prices-us-companies-wont-increase-2022-dallas-fed-survey/
https://www.cbsnews.com/news/oil-production-prices-us-companies-wont-increase-2022-dallas-fed-survey/

Kupfer, J. (2020, March 20). Tariffs on Imported Oil: A Bad Idea at the Wrong Time. The
Hill. https://thehill.com/opinion/energy-environment/490051-tariffs-on-imported-oil-
a-bad-idea-at-the-wrong-time/

Mather, M. (2023, September 8). Shifts, Flips, and Blips: Reflecting on 25 Years of U.S.
Population Change. Population Reference Bureau.
https://www.prb.org/articles/shifts-flips-and-blips-reflecting-on-25-years-of-u-s-
population-
change/#:.~:text=U.S.%20population%20growth%20has%20slowed%20dramatically.
&text=The%200.7%25%20percent%20annual%20increase,0.1%25%20between%202
020%20and%202021.

Mayo Clinic. Carbon Monoxide Poisoning. https://www.mayoclinic.org/diseases-
conditions/carbon-monoxide/symptoms-causes/syc-20370642

Mckoy, J. (2023, May 8). Air Pollution from Oil and Gas Production Contributes to
Thousands of Early Deaths, Childhood Asthma Cases Nationwide. Boston University.
https://www.bu.edu/sph/news/articles/2023/air-pollution-from-oil-and-gas-
production-contributes-to-thousands-of-early-deaths-childhood-asthma-cases-
nationwide/

Meredith, S. (2023, October 9). OPEC Hikes Long-term Oil Demand Outlook — In Stark
Contrast to Other Predictions of Peak Crude. CNBC.
https://www.cnbc.com/2023/10/09/oil-opec-raises-global-crude-demand-outlook-
through-to-
2045.html#:~:text=%22Based%200n%20the%20current%20policies,through%20ever
y%20year%20t0%202028.

National Weather Service. Air Quality Index. https://www.weather.gov/safety/airquality-
agindex

Nelson, R., Heo, J. (2020, June 5). Monitoring Environmental Parameters with Oil and Gas
Developments in the Permian Basin, USA. International Journal of Environmental
Research and Public Health, 17(11), 4026. https://doi.org/10.3390/ijerph17114026

Permian Basin Counties. Shale Experts. https://www.shaleexperts.com/plays/permian-
basin/county?menu

Popova, O., & Long, G. (2022, September 30). Advances in Technology Led to Record New
Well Productivity in the Permian Basin. Energy Information Administration.
https://www.eia.gov/todayinenergy/detail.php?id=54079

Page 35


https://thehill.com/opinion/energy-environment/490051-tariffs-on-imported-oil-a-bad-idea-at-the-wrong-time/
https://thehill.com/opinion/energy-environment/490051-tariffs-on-imported-oil-a-bad-idea-at-the-wrong-time/
https://www.prb.org/articles/shifts-flips-and-blips-reflecting-on-25-years-of-u-s-population-change/#:~:text=U.S.%20population%20growth%20has%20slowed%20dramatically.&text=The%200.7%25%20percent%20annual%20increase,0.1%25%20between%202020%20and%202021
https://www.prb.org/articles/shifts-flips-and-blips-reflecting-on-25-years-of-u-s-population-change/#:~:text=U.S.%20population%20growth%20has%20slowed%20dramatically.&text=The%200.7%25%20percent%20annual%20increase,0.1%25%20between%202020%20and%202021
https://www.prb.org/articles/shifts-flips-and-blips-reflecting-on-25-years-of-u-s-population-change/#:~:text=U.S.%20population%20growth%20has%20slowed%20dramatically.&text=The%200.7%25%20percent%20annual%20increase,0.1%25%20between%202020%20and%202021
https://www.prb.org/articles/shifts-flips-and-blips-reflecting-on-25-years-of-u-s-population-change/#:~:text=U.S.%20population%20growth%20has%20slowed%20dramatically.&text=The%200.7%25%20percent%20annual%20increase,0.1%25%20between%202020%20and%202021
https://www.prb.org/articles/shifts-flips-and-blips-reflecting-on-25-years-of-u-s-population-change/#:~:text=U.S.%20population%20growth%20has%20slowed%20dramatically.&text=The%200.7%25%20percent%20annual%20increase,0.1%25%20between%202020%20and%202021
https://www.mayoclinic.org/diseases-conditions/carbon-monoxide/symptoms-causes/syc-20370642
https://www.mayoclinic.org/diseases-conditions/carbon-monoxide/symptoms-causes/syc-20370642
https://www.bu.edu/sph/news/articles/2023/air-pollution-from-oil-and-gas-production-contributes-to-thousands-of-early-deaths-childhood-asthma-cases-nationwide/
https://www.bu.edu/sph/news/articles/2023/air-pollution-from-oil-and-gas-production-contributes-to-thousands-of-early-deaths-childhood-asthma-cases-nationwide/
https://www.bu.edu/sph/news/articles/2023/air-pollution-from-oil-and-gas-production-contributes-to-thousands-of-early-deaths-childhood-asthma-cases-nationwide/
https://www.cnbc.com/2023/10/09/oil-opec-raises-global-crude-demand-outlook-through-to-2045.html#:~:text=%22Based%20on%20the%20current%20policies,through%20every%20year%20to%202028
https://www.cnbc.com/2023/10/09/oil-opec-raises-global-crude-demand-outlook-through-to-2045.html#:~:text=%22Based%20on%20the%20current%20policies,through%20every%20year%20to%202028
https://www.cnbc.com/2023/10/09/oil-opec-raises-global-crude-demand-outlook-through-to-2045.html#:~:text=%22Based%20on%20the%20current%20policies,through%20every%20year%20to%202028
https://www.cnbc.com/2023/10/09/oil-opec-raises-global-crude-demand-outlook-through-to-2045.html#:~:text=%22Based%20on%20the%20current%20policies,through%20every%20year%20to%202028
https://www.weather.gov/safety/airquality-aqindex
https://www.weather.gov/safety/airquality-aqindex
https://doi.org/10.3390/ijerph17114026
https://www.shaleexperts.com/plays/permian-basin/county?menu
https://www.shaleexperts.com/plays/permian-basin/county?menu
https://www.eia.gov/todayinenergy/detail.php?id=54079

Rapier, R. (2022, June 11). ‘Exxon Made More Money Than God’ — But Far Less Than Apple.
Forbes. https://www.forbes.com/sites/rrapier/2022/06/11/exxon-made-more-money-
than-god---but-far-less-than-apple/?sh=13ac734536ed

Rapier, R. (2019, April 5). The Permian Basin Is Now The World’s Top Oil Producer. Forbes.
https://www.forbes.com/sites/rrapier/2019/04/05/the-permian-basin-is-now-the-
worlds-top-oil-producer/?sh=b94a5f43effl

Roeger, W., & Welfens, P.J.J. (2022, June 22). The Macroeconomic Effects of Import Tariffs
in a Model with Multinational Firms and Foreign Direct Investment. International
Economic Policy, 19, 245-266. https://doi.org/10.1007/s10368-022-00538-5

Scheppach, R. C. (1980, December 1). Statement of Raymond C. Scheppach Assistant
Director Congressional Budget Office. Congressional Budget Office.
https://www.cbo.gov/sites/default/files/96th-congress-1979-
1980/reports/80doc33c.pdf

Sommers, M. (2020, March 22). Why the U.S. oil and natural gas industry doesn’t want tariffs
right now. Fortune. https://fortune.com/2020/03/22/why-the-u-s-oil-and-natural-gas-
industry-doesnt-want-tariffs-right-now/

Texas Commission on Environmental Quality. Permian Basin Geological Area.
https://www.tceq.texas.gov/airquality/permian-basin-geological-area

Texas Drilling. Oil Wells and Production in Andrews County, TX. https://www.texas-
drilling.com/andrews-county

Texas Drilling. Oil Wells and Production in Bailey County, TX. https://www.texas-
drilling.com/bailey-county

Texas Drilling. Oil Wells and Production in Borden County, TX. https://www.texas-
drilling.com/borden-county

Texas Drilling. Oil Wells and Production in Brewster County, TX. https://www.texas-
drilling.com/brewster-county

Page 36


https://www.forbes.com/sites/rrapier/2022/06/11/exxon-made-more-money-than-god---but-far-less-than-apple/?sh=13ac734536ed
https://www.forbes.com/sites/rrapier/2022/06/11/exxon-made-more-money-than-god---but-far-less-than-apple/?sh=13ac734536ed
https://www.forbes.com/sites/rrapier/2019/04/05/the-permian-basin-is-now-the-worlds-top-oil-producer/?sh=b94a5f43eff1
https://www.forbes.com/sites/rrapier/2019/04/05/the-permian-basin-is-now-the-worlds-top-oil-producer/?sh=b94a5f43eff1
https://doi.org/10.1007/s10368-022-00538-5
https://www.cbo.gov/sites/default/files/96th-congress-1979-1980/reports/80doc33c.pdf
https://www.cbo.gov/sites/default/files/96th-congress-1979-1980/reports/80doc33c.pdf
https://fortune.com/2020/03/22/why-the-u-s-oil-and-natural-gas-industry-doesnt-want-tariffs-right-now/
https://fortune.com/2020/03/22/why-the-u-s-oil-and-natural-gas-industry-doesnt-want-tariffs-right-now/
https://www.tceq.texas.gov/airquality/permian-basin-geological-area
https://www.texas-drilling.com/andrews-county
https://www.texas-drilling.com/andrews-county
https://www.texas-drilling.com/bailey-county
https://www.texas-drilling.com/bailey-county
https://www.texas-drilling.com/borden-county
https://www.texas-drilling.com/borden-county
https://www.texas-drilling.com/brewster-county
https://www.texas-drilling.com/brewster-county

Texas Drilling. Oil Wells and Production in Cochran County, TX. https://www.texas-
drilling.com/cochran-county

Texas Drilling. Oil Wells and Production in Coke County, TX. https://www.texas-
drilling.com/coke-county

Texas Drilling. Oil Wells and Production in Concho County, TX. https://www.texas-
drilling.com/concho-county

Texas Drilling. Oil Wells and Production in Cottle County, TX. https://www.texas-
drilling.com/cottle-county

Texas Drilling. Oil Wells and Production in Crane County, TX. https://www.texas-
drilling.com/crane-county

Texas Drilling. Oil Wells and Production in Crockett County, TX. https://www.texas-
drilling.com/crockett-county

Texas Drilling. Oil Wells and Production in Crosby County, TX. https://www.texas-
drilling.com/crosby-county

Texas Drilling. Oil Wells and Production in Culberson County, TX. https://www.texas-
drilling.com/culberson-county

Texas Drilling. Oil Wells and Production in Dawson County, TX. https://www.texas-
drilling.com/dawson-county

Texas Drilling. Oil Wells and Production in Dickens County, TX. https://www.texas-
drilling.com/dickens-county

Texas Drilling. Oil Wells and Production in Ector County, TX. https://www.texas-
drilling.com/ector-county

Texas Drilling. Oil Wells and Production in Edwards County, TX. https://www.texas-
drilling.com/edwards-county

Page 37


https://www.texas-drilling.com/cochran-county
https://www.texas-drilling.com/cochran-county
https://www.texas-drilling.com/coke-county
https://www.texas-drilling.com/coke-county
https://www.texas-drilling.com/concho-county
https://www.texas-drilling.com/concho-county
https://www.texas-drilling.com/cottle-county
https://www.texas-drilling.com/cottle-county
https://www.texas-drilling.com/crane-county
https://www.texas-drilling.com/crane-county
https://www.texas-drilling.com/crockett-county
https://www.texas-drilling.com/crockett-county
https://www.texas-drilling.com/crosby-county
https://www.texas-drilling.com/crosby-county
https://www.texas-drilling.com/culberson-county
https://www.texas-drilling.com/culberson-county
https://www.texas-drilling.com/dawson-county
https://www.texas-drilling.com/dawson-county
https://www.texas-drilling.com/dickens-county
https://www.texas-drilling.com/dickens-county
https://www.texas-drilling.com/ector-county
https://www.texas-drilling.com/ector-county
https://www.texas-drilling.com/edwards-county
https://www.texas-drilling.com/edwards-county

Texas Drilling. Oil Wells and Production in Fisher County, TX. https://www.texas-
drilling.com/fisher-county

Texas Drilling. Oil Wells and Production in Floyd County, TX. https://www.texas-
drilling.com/floyd-county

Texas Drilling. Oil Wells and Production in Gaines County, TX. https://www.texas-
drilling.com/gaines-county

Texas Drilling. Oil Wells and Production in Garza County, TX. https://www.texas-
drilling.com/garza-county

Texas Drilling. Oil Wells and Production in Glasscock County, TX. https://www.texas-
drilling.com/glasscock-county

Texas Drilling. Oil Wells and Production in Hale County, TX. https://www.texas-
drilling.com/hale-county

Texas Drilling. Oil Wells and Production in Hockley County, TX. https://www.texas-
drilling.com/hockley-county

Texas Drilling. Oil Wells and Production in Howard County, TX. https://www.texas-
drilling.com/howard-county

Texas Drilling. Oil Wells and Production in Irion County, TX. https://www.texas-
drilling.com/irion-county

Texas Drilling. Oil Wells and Production in Kent County, TX. https://www.texas-
drilling.com/kent-county

Texas Drilling. Oil Wells and Production in Kimble County, TX. https://www.texas-
drilling.com/kimble-county

Texas Drilling. Oil Wells and Production in King County, TX. https://www.texas-
drilling.com/King-county

Page 38


https://www.texas-drilling.com/fisher-county
https://www.texas-drilling.com/fisher-county
https://www.texas-drilling.com/floyd-county
https://www.texas-drilling.com/floyd-county
https://www.texas-drilling.com/gaines-county
https://www.texas-drilling.com/gaines-county
https://www.texas-drilling.com/garza-county
https://www.texas-drilling.com/garza-county
https://www.texas-drilling.com/glasscock-county
https://www.texas-drilling.com/glasscock-county
https://www.texas-drilling.com/hale-county
https://www.texas-drilling.com/hale-county
https://www.texas-drilling.com/hockley-county
https://www.texas-drilling.com/hockley-county
https://www.texas-drilling.com/howard-county
https://www.texas-drilling.com/howard-county
https://www.texas-drilling.com/irion-county
https://www.texas-drilling.com/irion-county
https://www.texas-drilling.com/kent-county
https://www.texas-drilling.com/kent-county
https://www.texas-drilling.com/kimble-county
https://www.texas-drilling.com/kimble-county
https://www.texas-drilling.com/king-county
https://www.texas-drilling.com/king-county

Texas Drilling. Oil Wells and Production in Knox County, TX. https://www.texas-
drilling.com/knox-county

Texas Drilling. Oil Wells and Production in Lamb County, TX. https://www.texas-
drilling.com/lamb-county

Texas Drilling. Oil Wells and Production in Loving County, TX. https://www.texas-
drilling.com/loving-county

Texas Drilling. Oil Wells and Production in Lubbock County, TX. https://www.texas-
drilling.com/lubbock-county

Texas Drilling. Oil Wells and Production in Lynn County, TX. https://www.texas-
drilling.com/lynn-county

Texas Drilling. Oil Wells and Production in Martin County, TX. https://www.texas-
drilling.com/martin-county

Texas Drilling. Oil Wells and Production in McCulloch County, TX. https://www.texas-
drilling.com/mcculloch-county

Texas Drilling. Oil Wells and Production in Menard County, TX. https://www.texas-
drilling.com/menard-county

Texas Drilling. Oil Wells and Production in Midland County, TX. https://www.texas-
drilling.com/midland-county

Texas Drilling. Oil Wells and Production in Mitchell County, TX. https://www.texas-
drilling.com/mitchell-county

Texas Drilling. Oil Wells and Production in Motley County, TX. https://www.texas-
drilling.com/motley-county

Texas Drilling. Oil Wells and Production in Nolan County, TX. https://www.texas-
drilling.com/nolan-county

Page 39


https://www.texas-drilling.com/knox-county
https://www.texas-drilling.com/knox-county
https://www.texas-drilling.com/lamb-county
https://www.texas-drilling.com/lamb-county
https://www.texas-drilling.com/loving-county
https://www.texas-drilling.com/loving-county
https://www.texas-drilling.com/lubbock-county
https://www.texas-drilling.com/lubbock-county
https://www.texas-drilling.com/lynn-county
https://www.texas-drilling.com/lynn-county
https://www.texas-drilling.com/martin-county
https://www.texas-drilling.com/martin-county
https://www.texas-drilling.com/mcculloch-county
https://www.texas-drilling.com/mcculloch-county
https://www.texas-drilling.com/menard-county
https://www.texas-drilling.com/menard-county
https://www.texas-drilling.com/midland-county
https://www.texas-drilling.com/midland-county
https://www.texas-drilling.com/mitchell-county
https://www.texas-drilling.com/mitchell-county
https://www.texas-drilling.com/motley-county
https://www.texas-drilling.com/motley-county
https://www.texas-drilling.com/nolan-county
https://www.texas-drilling.com/nolan-county

Texas Drilling. Oil Wells and Production in Pecos County, TX. https://www.texas-
drilling.com/pecos-county

Texas Drilling. Oil Wells and Production in Presidio County, TX. https://www.texas-
drilling.com/presidio-county

Texas Drilling. Oil Wells and Production in Reagan County, TX. https://www.texas-
drilling.com/reagan-county

Texas Drilling. Oil Wells and Production in Real County, TX. https://www.texas-
drilling.com/real-county

Texas Drilling. Oil Wells and Production in Reeves, County, TX. https://www.texas-
drilling.com/reeves-county

Texas Drilling. Oil Wells and Production in Runnels County, TX. https://www.texas-
drilling.com/runnels-county

Texas Drilling. Oil Wells and Production in Schleicher County, TX. https://www.texas-
drilling.com/schleicher-county

Texas Drilling. Oil Wells and Production in Scurry County, TX. https://www.texas-
drilling.com/scurry-county

Texas Drilling. Oil Wells and Production in Sterling County, TX. https://www.texas-
drilling.com/sterling-county

Texas Drilling. Oil Wells and Production in Stonewall County, TX. https://www.texas-
drilling.com/stonewall-county

Texas Drilling. Oil Wells and Production in Sutton County, TX. https://www.texas-
drilling.com/sutton-county

Texas Drilling. Oil Wells and Production in Terrell County, TX. https://www.texas-
drilling.com/terrell-county

Page 40


https://www.texas-drilling.com/pecos-county
https://www.texas-drilling.com/pecos-county
https://www.texas-drilling.com/presidio-county
https://www.texas-drilling.com/presidio-county
https://www.texas-drilling.com/reagan-county
https://www.texas-drilling.com/reagan-county
https://www.texas-drilling.com/real-county
https://www.texas-drilling.com/real-county
https://www.texas-drilling.com/reeves-county
https://www.texas-drilling.com/reeves-county
https://www.texas-drilling.com/runnels-county
https://www.texas-drilling.com/runnels-county
https://www.texas-drilling.com/schleicher-county
https://www.texas-drilling.com/schleicher-county
https://www.texas-drilling.com/scurry-county
https://www.texas-drilling.com/scurry-county
https://www.texas-drilling.com/sterling-county
https://www.texas-drilling.com/sterling-county
https://www.texas-drilling.com/stonewall-county
https://www.texas-drilling.com/stonewall-county
https://www.texas-drilling.com/sutton-county
https://www.texas-drilling.com/sutton-county
https://www.texas-drilling.com/terrell-county
https://www.texas-drilling.com/terrell-county

Texas Drilling. Oil Wells and Production in Terry County, TX. https://www.texas-
drilling.com/terry-county

Texas Drilling. Oil Wells and Production in Tom Green County, TX. https://www.texas-
drilling.com/tom-green-county

Texas Drilling. Oil Wells and Production in Upton County, TX. https://www.texas-
drilling.com/upton-county

Texas Drilling. Oil Wells and Production in Val Verde County, TX. https://www.texas-
drilling.com/val-verde-county

Texas Drilling. Oil Wells and Production in Ward County, TX. https://www.texas-
drilling.com/ward-county

Texas Drilling. Oil Wells and Production in Winkler County, TX. https://www.texas-
drilling.com/winkler-county

Texas Drilling. Oil Wells and Production in Yoakum County, TX. https://www.texas-
drilling.com/yoakum-county

Tillier, M. (2022, March 8). America Produces Enough Oil to Meet Its Needs, So Why Do We
Import Crude?. NASDAQ. https://www.nasdag.com/articles/america-produces-
enough-oil-to-meet-its-needs-so-why-do-we-import-crude

United States Bureau of Labor Statistics. (2023, November 3). Labor Force Statistics from the
Current Population Survey. https://www.bls.gov/web/empsit/cpseea01.htm

United States. Customs and Border Patrol. (2023, June 20). Column 1/Column 2/MFN/NTR —
Countries that does business with the United States.
https://help.cbp.gov/s/article/Article-310?lanqguage=en US

United States Customs and Border Patrol. (2023, May 25). Commodities Subject to Import
Quotas. https://www.cbp.gov/trade/quota/guide-import-goods/commodities

United States International Trade Commission. (2023). Harmonized Tariff Schedule.
https://hts.usitc.gov/search?query=petroleum

Page 41


https://www.texas-drilling.com/terry-county
https://www.texas-drilling.com/terry-county
https://www.texas-drilling.com/tom-green-county
https://www.texas-drilling.com/tom-green-county
https://www.texas-drilling.com/upton-county
https://www.texas-drilling.com/upton-county
https://www.texas-drilling.com/val-verde-county
https://www.texas-drilling.com/val-verde-county
https://www.texas-drilling.com/ward-county
https://www.texas-drilling.com/ward-county
https://www.texas-drilling.com/winkler-county
https://www.texas-drilling.com/winkler-county
https://www.texas-drilling.com/yoakum-county
https://www.texas-drilling.com/yoakum-county
https://www.nasdaq.com/articles/america-produces-enough-oil-to-meet-its-needs-so-why-do-we-import-crude
https://www.nasdaq.com/articles/america-produces-enough-oil-to-meet-its-needs-so-why-do-we-import-crude
https://www.bls.gov/web/empsit/cpseea01.htm
https://help.cbp.gov/s/article/Article-310?language=en_US
https://www.cbp.gov/trade/quota/guide-import-goods/commodities
https://hts.usitc.gov/search?query=petroleum

Vaidyanathan, G. (2016, April 4). Fracking Can Contaminate Drinking Water. Scientific
American. https://www.scientificamerican.com/article/fracking-can-contaminate-
drinking-water/

Veazay, M. (2022, September 12). Texas Pacific, WaterBridge Teaming Up Deep in Heart of
Permian Delaware. Natural Gas Intelligence. https://www.naturalgasintel.com/texas-
pacific-waterbridge-teaming-up-deep-in-heart-of-permian-delaware/

Willett, T. D. (1976). Oil Import Quotas are Not the Answer. The Journal of Energy and
Development, 1(2), 240-248. http://www.jstor.org/stable/24806752

World Trade Organization. Members and Observers.
https://www.wto.org/english/thewto e/whatis e/tif e/orgb e.htm

York, E. (2023, July 7). Tracking the Economic Impact of U.S. Tariffs and Retaliatory
Actions. Tax Foundation. https://taxfoundation.org/research/all/federal/tariffs-trump-
trade-war/

Yucel, M., & Plante, M. D. GDP Gain Realized in Shale Boom’s First 10 Years. Federal
Reserve Bank of Dallas. https://www.dallasfed.orag/research/economics/2019/0820

Zhang, Y., Hajiyev, N., & Smirnov, V. (2021, November). Tariff and non-tariff instruments of
OPEC+ trade wars. Energy Strategy Reviews, 38.
https://www.sciencedirect.com/science/article/pii/S2211467X21001553?via%3Dihub

Page 42


https://www.scientificamerican.com/article/fracking-can-contaminate-drinking-water/
https://www.scientificamerican.com/article/fracking-can-contaminate-drinking-water/
https://www.naturalgasintel.com/texas-pacific-waterbridge-teaming-up-deep-in-heart-of-permian-delaware/
https://www.naturalgasintel.com/texas-pacific-waterbridge-teaming-up-deep-in-heart-of-permian-delaware/
http://www.jstor.org/stable/24806752
https://www.wto.org/english/thewto_e/whatis_e/tif_e/org6_e.htm
https://taxfoundation.org/research/all/federal/tariffs-trump-trade-war/
https://taxfoundation.org/research/all/federal/tariffs-trump-trade-war/
https://www.dallasfed.org/research/economics/2019/0820
https://www.sciencedirect.com/science/article/pii/S2211467X21001553?via%3Dihub

Appendix A: This Appendix provides a list of counties included in the Permian Basin region.

Figure 3: Map of the region
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Figure 4: Location of the region
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List of Counties:

Andrews County, TX

Bailey County, TX

Borden County, TX

Brewster County, TX

Chaves County, NM

Cochran County, TX

Coke County, TX

Concho County, TX

Cottle County, TX

Crane County, TX

Crockett County, TX

Crosby County, TX

Culberson County, TX

Dawson County, TX

Dickens County, TX

Ector County, TX

Eddy County, NM

Edwards County, TX

Fisher County, TX
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Floyd County, TX

Gaines County, TX

Garza County, TX

Glasscock County, TX

Hale County, TX

Hockley County, TX

Howard County, TX

Hudspeth County, TX

Irion County, TX

Jeff Davis County, TX

Kent County, TX

Kimble County, TX

King County, TX

Knox County, TX

Lamb County, TX

Lea County, NM

Loving County, TX

Lubbock County, TX

Lynn County, TX

Martin County, TX
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McCulloch County, TX

Menard County, TX

Midland County, TX

Mitchell County, TX

Motley County, TX

Nolan County, TX

Pecos County, TX

Presidio County, TX

Reagan County, TX

Real County, TX

Reeves County, TX

Runnels County, TX

Schleicher County, TX

Scurry County, TX

Sterling County, TX

Stonewall County, TX

Sutton County, TX

Terrell County, TX

Terry County, TX

Tom Green County, TX

Page 46



Upton County, TX

Val Verde County, TX

Ward County, TX

Winkler County, TX

Yoakum County, TX
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Appendix B: This appendix provides a list of countries included in the study for import data.

Algeria

Angola *

Congo *

Canada

Equatorial Guinea *

Iraq

Kuwait

Libya

Nigeria

Qatar *

Saudi Arabia

United Arab Emirates

Venezuela

* These countries OPEC status changed (member/non-member) within the study timeframe

but are still included
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Appendix C: This appendix provides graphs of the regression results.

Figure 5: Added variable plots of the first regression (how each predictor variable impacts
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Figure 6: Scatterplot with a regression line of the second regression
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Figure 7: Scatterplot with a regression line of the third regression
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Figure 9: Scatterplot with a regression line of the fifth regression
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