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1. Executive Summary 

The West Texas Energy Consortium (“Consortium” or WTxEC) is an open forum for coordination and 
information-sharing, organized by the Workforce Solutions Boards in the Concho Valley, West Central 
Texas, and Permian Basin regions. The WTxEC has contracted with the Center for Community and 
Business Research at The University of Texas at San Antonio’s Institute for Economic Development to 
estimate the economic impacts of the oil and gas industry on certain counties in the Consortium in the 
year 2012, and to create a forecast for the year 2022.  

This study focuses on a core 10-county area within the WTxEC, and explores drilling information as well 
as economic impacts for them. These counties are Fisher, Glasscock, Howard, Irion, Martin, Mitchell, 
Nolan, Reagan, Scurry, and Sterling.  

In addition, this study will also look at the indirect economic impacts of oil and gas activities from the core 
10-county area into the neighboring 6-county area that consists of Brown, Coke, Coleman, Runnels, 
Taylor, and Tom Green. These indirect impacts do not include the direct drilling, completion, or production 
activities for oil and gas in the neighboring 6-county area. 

This region has a long history of oil and gas activity and in recent years has been affected not only by 
renewed attention in vertical wells but also new techniques, such as horizontal drilling coupled with 
hydraulic fracture stimulation. The study estimates that close to 854 vertical wells and 57 horizontal wells 
(including 12 directional wells) were completed in 2012. Most of the activity is related to oil production in 
the core 10-county area. 

The oil and gas industry in the core 10-county area of the WTxEC in 2012 had an impact close to $14.5 
billion, supported nearly 21,450 full-time jobs, paid $1 billion in wages and salaries, generated almost 
$472 million in state revenues — including $187 million in severance taxes — added approximately $6.2 
billion in gross regional product, and contributed nearly $447 million in local governments revenues.  

By 2022, those impacts will grow to $20.5 billion in output, supporting 30,500 full-time jobs, paying $1.8 
billion in wages and salaries, generating $701 million in state revenues — including $334 million in 
severance taxes — creating close to $9.4 billion in gross regional product, and contributing about $664 
million in local government revenues. 

The estimated growth in full-time jobs supported by the oil and gas industries, from 21,450 in 2012 to 
30,500 in 2022 in the core 10-county area, represents an increase of 42.2 percent. This rate of growth 
almost doubles the estimated 21.7 percent growth in total employment in the area for the same period.1 

Taking into consideration low- and high-price scenarios, the impacts in 2022 could vary widely. This study 
estimates a scenario where low prices of oil in the future could produce an output as low as $7.6 billion, 
and where high prices of oil could see enormous growth, as high as $34.3 billion. The ranges of these 
figures are broad due to high variability in the prices of oil and gas, the challenges of forecasting future oil 
and gas activities, changes in the number of wells per rig, and changes in productivity per well. 

In 2012 production of natural gas, casinghead gas,2 oil, and condensate for the core 10-county area were: 

• Natural gas and casinghead gas: 211.5 billion cubic feet (Bcf) 
• Oil: 76.4 million barrels (MMbo) 
• Condensate: 109,351 barrels 

                                                        
1 Based on extrapolations from the 2010-2020 forecasts for the Workforce Development Areas by the Texas Workforce 
Commission. 
2 Casinghead gas is natural gas produced along with crude oil from oil completions. 
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The 76.4 million barrels of oil produced by the 10-county area represents close to 16 percent of the total 
oil production from Texas, which measured 585 million barrels. This is in spite of the fact that the 10-
county area only represents 0.36 percent of the total population of Texas. 

According to the Texas Comptroller of Public Accounts, in 2012, the value of oil production in Texas 
reached $67.8 billion. In the 10-county area, the value of oil produced in 2012 was estimated at $7.8 
billion, close to 11.5 percent of the value of the oil produced in the state.3 

Figure 1-1 

 
Source: DI Desktop 
 

2012 Total Impacts – Core 10-County Area 

Impacts were assessed for the core 10-county area: Fisher, Glasscock, Howard, Irion, Martin, Mitchell, 
Nolan, Reagan, Scurry, and Sterling.  

The total economic output of the core 10-county study region for 2012 was just under $14.5 billion 
dollars. Other impact highlights include: 

• 21,450 full-time jobs supported 
• $1 billion in salaries and benefits paid to workers 
• $6.2 billion in gross regional product (value added) 
• $472 million in state revenues, including $187.4 million in severance taxes 
• $447 million in local government revenues 

2012 Impacts for the Neighboring 6-County Area 

                                                        
3 Concern has been expressed regarding drastic drops in the price of oil per barrel (i.e., below $80 per barrel). However, since the 
majority of production in the study area consists of vertical wells, and they are not as sensitive to price shocks as horizontal wells, 
this may not have the same damaging impacts as in other fields in the country. 
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Several counties in close proximity to the core drilling region have experienced little in the way of drilling 
and extraction activities, though they play a supporting role for the core 10-county area, with activities 
such as headquartering, construction, and renovation. Highlights of this activity are provided for these six 
counties.  

Brown County Impact Summary: 

• $6.9 million in output impact (revenues) 
• 28 full-time jobs supported 
• $2.4 million in gross county product impact (value added) 
• $1 million in salaries and benefits paid to workers 

Coke County Impact Summary: 

• $2.2 million in output impact (revenues) 
• 8 full-time jobs supported 
• $710,375 in gross county product impact (value added) 
• $120,125 in salaries and benefits paid to workers 

Coleman County Impact Summary: 

• $977,048 in output impact (revenues) 
• 6 full-time jobs supported 
• $437,205 in gross county product impact (value added) 
• $120,584 in salaries and benefits paid to workers 

Runnels County Impact Summary: 

• $8.7 million in output impact (revenues) 
• 20 full-time jobs supported 
• $2.0 million in gross county product impact (value added) 
• $559,229 in salaries and benefits paid to workers 

Taylor County Impact Summary: 

• $56.4 million in output impact (revenues) 
• 378 full-time jobs supported (revenues) 
• $27.8 million in gross county product impact (value added) 
• $11.3 million in salaries and benefits paid to workers 

Tom Green Impact County Summary: 

• $111.5 million in output impact (revenues) 
• 460 full-time jobs supported (revenues) 
• $59.3 million in gross county product impact (value added) 
• $13.9 million in salaries and benefits paid to workers 
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2012 Detailed Impacts for the Core 10-County Area 

Total impacts for the core 10-county region was $2.5 billion in 2012. Other impact highlights include: 

• 6,597 full-time jobs supported 
• $936 million in gross regional product impact (value added) 
• $357 million in salaries and benefits paid to workers 

2012 Extraction Impacts for the Core 10-County Area at the Regional Level 

Total extraction output (revenues) for the core 10-county region was $8.9 billion in 2012. Other impact 
highlights include: 

• 12,382 full-time jobs supported 
• $4.6 billion in gross regional product impact (value added) 
• $597.9 million in salaries and benefits paid to workers 

2012 Pipeline Construction Impacts for the Core 10-County Area at the Regional Level 

Total pipeline construction output (revenues) for the core 10-county region was $142.5 million in 2012. 
Other impact highlights include: 

• 959 full-time jobs supported 
• $64.5 million in gross regional product impact (value added) 
• $41.3 million in salaries and benefits paid to workers 

2012 Refinery Operations Impacts for the Core 10-County Area at the Regional Level 

Total refinery operations output (revenues) for the core 10-county region was $2.7 billion in 2012. Other 
impact highlights include: 

• 914 full-time jobs supported 
• $551 million in gross regional product impact (value added) 
• $68 million in salaries and benefits paid to workers 

2012 Land Lease Payments Impacts for the Core 10-County Area at the Regional Level 

Total land lease payment output (revenues) for the core 10-county region was $4.9 million in 2012. Other 
impact highlights include: 

• 37 full-time jobs supported 
• $2.9 million in gross regional product impact (value added) 
• $1 million in salaries and benefits paid to workers 

2012 Royalty Payment Impacts for the Core 10-County Area at the Regional Level 

Total royalty payment output (revenues) for the core 10-county region was $78 million in 2012. Other 
impact highlights include: 

• 570 full-time jobs supported 
• $47.7 million in gross regional product impact (value added) 
• $16.4 million in salaries and benefits paid to workers 
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2022 Total Impacts – Core 10-County Area 

The economic impact for oil and gas production was projected for 2022 in the core 10-county area in 
three scenarios: a low estimate, a moderate estimate, and a high estimate. There is opportunity for great 
variability in prices and other variables over the next ten years, so this approach is used to capture both a 
lower-price and higher-price scenario. It is expected that the true economic impact in 2022 will fall 
somewhere between the low and high estimate. The moderate estimate for total output (revenue) is $20.5 
billion dollars, with a low estimate of $7.5 billion and a high estimate of $34.2 billion. Other impact 
highlights include (for the moderate scenario): 

• 30,540 full-time jobs supported 
• $1.8 billion in salaries and benefits paid to workers 
• $9.4 billion in gross regional product (value added) 
• $701 million in state revenues, including $ 334.0 million in severance taxes 
• $664 million in local government revenues 

Taking into consideration low- and high-price scenarios, the impacts in 2022 could be within the following 
ranges: 

• Output regional impact between $7.6 and $34.3 billion; 
• Employment regional impact between 11,800 and 49,700 jobs; and 
• Gross regional product impact between $3.4 billion and $16.2 billion 

The ranges of these figures are broad due to high variability in the prices of oil and gas, the challenges of 
forecasting future oil and gas activities, changes in the number of wells per rig, and changes in 
productivity per well. 

Forecasted New Oil and Gas Wells (2013-2022) 

The total new oil and gas wells in the core 10-county area were projected yearly for the next ten years in 
the same three-tiered projection approach as economic impacts, with low, medium, and high estimates. A 
total of 4,806 new oil and gas wells are projected to be drilled between 2013 and 2022 in the moderate 
scenario, with a low estimate of 3,455 and a high estimate of 5,711 wells. 

Forecasted Production (2022) 

Using the moderate price estimate to make projections, the 2022 production of natural gas and 
casinghead gas, and oil and condensate is projected at: 

• Gas production: 244.7 Bcf 
• Oil production: 112.4 MMbo 
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Employment Changes by Sectors in 2012 

From the fourth quarter of 2011 to the fourth quarter of 2012, for the core 10-counties area, employment 
increased by 737 jobs, or 2.2 percent. This growth is slightly less than the employment growth in the state 
of Texas, which was three percent. For the core 10-county area, the highest growth rate lies in the Other 
Services sector (8.8 percent increase); followed by Natural Resources and Mining (8.0 percent increase); 
and the Manufacturing sector (7.8 percent increase). However, these statistics do not include 
employment of workers living in man-camps, hotels and similar lodging facilities, or the self-employed. 

Table 1-1 
Employment Changes in the Core 10-County Region 

2011 Q4 to 2012 Q4 

 
Industry 

Employment 
2011 Q4 

Employment 
2012 Q4 

Employment 
Change 

Percent 
Growth 

Other Services      894      973  79 8.8% 

Natural Resources & Mining 4,910 5,304 394 8.0% 
Manufacturing 2,029 2,187 158 7.8% 

Leisure & Hospitality Group 2,693 2,884 191 7.1% 
Construction 2,213 2,338 125 5.6% 

Education & Health Services 9,219 9,333 114 1.2% 

Trade, Transport., & Utilities 6,904 6,855 -49 -0.7% 

Financial Activities Group 1,048 1,018 -30 -2.8% 

Information       232       224   -8 -3.4% 

Public  Administration 2,474 2,319 -155 -6.3% 

Prof. Business & Other Services 1,105 1,023   -82 -7.4% 

Total, All Industries          33,721          34,458    737 2.2% 
  Source: Texas Workforce Commission, Quarterly Census of Employment and Wages  
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Taxable Sales Changes 

Another indicator of economic health in the study area is the amount of sales taxes that these counties 
receive. The core 10-county area’s total sales subject to sales tax were $857 million in 2009, and grew to 
over $1.3 billion by 2012, an increase of 58.3 percent. This increase is relatively large when compared to 
the sales tax collection by the state of Texas during the same period, which saw an increase of 26.4 
percent, from $315.4 billion to $398.6 billion. The graph below further visualizes the positive economic 
changes in the region over the 11 year period. 

Figure 1-2 

Source: Texas Comptroller of Public Accounts, Quarterly Sales Tax Historical Data 
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2. Introduction 

This section will serve as an introduction to the core 10-county area, comparing individual counties’ per 
capita income, then comparing the 10-county area as a whole to the state of Texas with respect to 
population growth, employment growth, employment in natural resources and mining, and location 
quotients in regards to natural resources and mining.  

Per capita personal income 

The table below illustrates the per capita personal income per county in 2011, sorted by their population, 
for each of the counties located in the core 10-county area. The total population of the 10-county area is 
93,004 people, with an average per-capita income of $33,176. 

Table 2-1 

County Population Per Capita 
Income 

Howard 35,122 $31,781  

Scurry 16,919 $37,970  

Nolan 15,269 $32,914  

Mitchell 9,426 $25,002  

Martin 4,935 $32,061  

Fisher 3,914 $34,088  

Reagan 3,390 $37,180  

Irion 1,620 $54,975  

Glasscock 1,251 $32,256  

Sterling 1,158 $35,840  

10-county area 93,004  $33,176 

Source: Bureau of Economic Analysis, 2011 
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Population growth comparison 

According to the U.S. Census Bureau, the population growth in the core 10-county area has not matched 
pace with the population growth of Texas as a whole. 

Figure 2-1 

Source: U.S. Census Bureau 

It is interesting to note that there are at least 200 ghost towns throughout Texas, and by some accounts 
perhaps as many as 1,000 or more. Ghost towns are generally defined as cities whose populations once 
numbered in the thousands but have since dwindled to a few hundred, a few dozen, or no residents at all. 
The reasons vary, but often the supply of oil, gas, coal, or other mining product on which their economy 
relied on runs out. In other cases, the commodity being mined falls victim to a steep and extended price 
decline. The Permian Basin area in West Texas, for example, has seen ups and downs related to the 
price of crude oil for decades. In other communities, the transition of locomotives from steam to diesel 
resulted in a drop in demand for coal mined in Texas.  

However, a fall-off in natural resource mining and extraction is not the only reason that communities 
become ghost towns. The mechanization of agriculture during the 20th century resulted in a decrease in 
rural populations, which in turn caused many small towns to systematically wither away. New railroads or 
highways that bypassed existing cities often served as a death knell. In other cases, relocation of the 
county seat served as a catalyst for population migration away from established city centers. Sometimes 
the need for military bases ceased to exist, and the local communities followed suit. Drought and flood 
have been factors from time to time. 

Since the early 1900s, rural counties have been steadily losing population for many of the above reasons. 
More recently, between 2000 and 2010, there were 79 counties across Texas that lost population, 
according to U.S. Census data. Several counties in West Texas were among them, including Mitchell (-
3.0 percent), Coleman (-3.7 percent), Nolan (-3.7 percent), Fisher (-8.5 percent), Runnels (-8.7 percent), 
Irion (-9.7 percent), Glasscock (-12.8 percent), Coke (-14.1 percent) and Sterling (-18.0 percent). 
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Job growth comparison 

Employment in the core 10-county area followed the general trends state-wide, though at a lesser rate. 
2012 employment was approximately 11 percent higher than in 2001. 

Figure 2-2 

Source: Texas Workforce Commission, Quarterly Census of Employment and Wages 

 

  

85.0 

90.0 

95.0 

100.0 

105.0 

110.0 

115.0 

120.0 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

P
er

ce
nt

ag
e 

Total Employment Growth Percentages  
Index 100 in 2001 

Texas 

10-county area 



 15 

Natural resource and mining growth comparison 

Growth in the natural resources and mining supersector in them core 10-county area followed, and 
actually exceeded, the trend set by the state of Texas. By 2012 the 10-county area had 175 percent more 
jobs in this sector than in 2001: Texas’ share of those jobs had only increased by about 150 percent. 

Figure 2-3 

Source: Texas Workforce Commission, Quarterly Census of Employment and Wages 
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Location quotients 

Location quotients are measures for determining the significance of a particular job sector in the local 
economy. This is determined by calculating the ratio of a particular job sector in the local economy with 
total jobs in the local economy, and comparing that with the same ratio for a reference area, such as the 
state of Texas. A location quotient greater than 1.0 denotes a sector that has greater importance to the 
local economy than that for the state.  A location quotient less than 1.0 signifies that the sector is less 
important to the local economy when compared to the state.   

The core 10-county area shows a location quotient ranging between 4.3 and 5.2 from 2001 to 2012, 
showing that the natural resource and mining supersector has a much higher impact in this region than it 
does in the state as a whole. 

Figure 2-4 

 
Source: Texas Workforce Commission, Quarterly Census of Employment and Wages 
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3. Oil and Gas Industry 

The production of oil and gas in the United States is a major source of revenue for the economy. 
Technological advancements within the last several years, such as horizontal drilling coupled with 
hydraulic fracture stimulation, mean greater margins for oil and gas recovery in shale formations, which 
lead to increased economic development of rural oil producing communities, a decrease in foreign oil 
imports, and increased energy security. 

In order to place oil and gas production in the study area in context, this section will show some 
production data for the state of Texas, the United States, and the world. 

World 

Global oil production has increased by almost three million barrels per day, or almost four percent, in the 
past five years. Production has increased from 72.9 million barrels per day in 2007 to 75.6 million barrels 
per day in 2012. 

Figure 3-1 

 
         Source: U.S. Energy Information Administration, International Energy Statistics 
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United States 

In comparison to tepid global growth, oil production in the United States has dramatically increased, by 
almost 22 percent, from 5.08 million barrels per day in 2007 to 6.49 million barrels per day in 2012, 
ranking it second in the world in oil production behind only Saudi Arabia (9.83 million barrels per day). 
The surge in U.S. domestic oil production is a factor in the recent decrease of the U.S. trade deficit which, 
at $38.8 billion, is near its lowest point since 2009.4 

Figure 3-2 

 
Source: U.S. Energy Information Administration, International Energy Statistics 

  

                                                        
4U.S. Bureau of Economic Analysis, “U.S. International Trade in Goods and Services” news release (24 October 2013), 
http://www.bea.gov/newsreleases/international/trade/tradnewsrelease.htm. 
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Texas 

A major engine behind the increase in U.S. domestic oil production is Texas. The state’s oil production 
has increased by 46 percent, from 1.07 million barrels of oil per day to 1.98 million barrels between 2007 
and 2012.5 As of September 2013, the state had 837 operating oil and gas rigs, which account for 48 
percent of U.S. rigs, or approximately a quarter of the world’s rigs.6 As of 2012, Texas supplied 31 
percent of total U.S. oil production.  

In the Permian Basin, oil production increased by 24 percent, from 687,970 barrels in 2007 to 901,120 
barrels78 in 2012. 

Figure 3-3 

 
Source: United States Energy Information Administration; Texas Railroad Commission 

  

                                                        
5 Texas Railroad Commission. “Monthly Oil and Gas Production by Year.” Retrieved from 
http://www.rrc.state.tx.us/data/production/ogismcon.pdf 
6  Baker Hughes Incorporated. “Rig Count Overview and Summary Count.” Retreived from http://phx.corporate-
ir.net/phoenix.zhtml?c=79687&p=irol-rigcountsoverview 
7 In the study 
8 Note: numbers are subject to change based on data being reported to the Texas Railroad Commission 
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Area of analysis 

The Permian Basin is a large oil and gas producing area in West Texas that is composed of different 
formations, or plays, many of which overlap with one another. In 2012, the Permian Basin’s crude oil 
production accounted for 45.5 percent of Texas’ statewide total crude oil production, and 14 percent of 
total US production.  

Figure 3-4 

 
       Source: Center for Community and Business Research 

  



 21 

Vertical wells remain the most common type of well in the study area. In 2012, the core 10-county area 
had a total of 28,565 producing vertical wells. The neighboring 6-county area had a combined total of 
4,304 producing vertical wells. In total, 957 vertical wells were completed in the aggregate 16-county 
region, with 854 in the core 10-county area and 103 in the neighboring 6-county area. In 2012, first 
production outputs were observed in 1,832 vertical wells. Of those, 745 were completed within the same 
year.   

Table 3-1 
Vertical Wells in the Study Area 

County 
Vertical 
Wells 

Completed 

Vertical Wells 
First 

Producing 

Vertical Wells 
w/Last Production 

in 2012 

Vertical Comp. 
and Prod. In 

2012 

Vertical Wells 
Producing in 

2012 
Brown 19 26 189 18 220 

Coke 6 16 63 6 666 

Coleman 38 36 146 27 99 
Fisher 30 31 76 27 634 

Glasscock 129 527 219 118 2,521 

Howard 69 305 489 56 4,619 

Irion 63 95 145 53 2,339 

Martin 208 386 128 177 3,812 

Mitchell 75 52 227 36 3,437 

Nolan 77 51 51 46 707 

Reagan 169 203 289 133 5,084 

Runnels 20 23 54 8 572 

Scurry 26 26 278 16 2,977 

Sterling 8 27 259 7 2,435 

Taylor 14 18 78 11 422 

Tom Green 6 10 53 6 662 

Total 957 1,832 2,744 745 62,869 

Total for Core 10-
County Area 854 1,703 2,161 669 28,565 

Total for Neighboring 
6-County Area 103 129 583 76 4,304 

  Source: DI Desktop 
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As for directional drilling in the core 10-county area, there were 163 slant-hole wells producing in 2012.  
An additional 19 slant-hole wells were producing in the neighboring 6-county area. In 2012,15 slant-hole 
wells were completed; 12 in the core 10-county area and three in the neighboring 6-county area. 

Table 3-2 
Directional Wells in the Study Area 

County	  
Directional 

Wells 
Completed 

Directional 
Wells First 
Producing 

Directional Wells 
w/Last Production 

in 2012 

Directional 
Comp. and 

Prod. In 2012 

Directional 
Wells Producing 

in 2012 
Brown 0 0 0 0 0 
Coke 3 2 0 2 13 

Coleman 0 0 0 0 3 

Fisher 0 0 0 0 2 

Glasscock 0 1 1 0 18 

Howard 0 1 2 0 21 

Irion 0 0 0 0 3 

Martin 0 3 0 0 7 

Mitchell 0 0 0 0 1 

Nolan 8 8 0 8 29 

Reagan 0 0 0 0 2 

Runnels 0 0 0 0 0 

Scurry 4 1 3 1 77 
Sterling 0 0 0 0 3 
Taylor 0 0 0 0 2 

Tom Green 0 0 1 0 1 

Total 15 16 8 11 182 
Total for Core 10-

County Area 12 14 7 9 163 

Total for Neighboring 
6-County Area 3 2 1 2 19 

Source: DI Desktop 
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There are 250 horizontal wells producing in the core 10-county area. Only 12 additional horizontal wells 
were producing in the neighboring 6-county area. In 2012, 45 horizontal wells were completed, all of 
which were located in the 10-county area; none were located in the 6-county area. Of the 45 horizontal 
wells completed in 2012, 42 began producing that same year.   

Table 3-3 
Horizontal Wells in the Study Area 

County	  
Horizontal 

Wells 
Completed 

Horizontal 
Wells First 
Producing 

Horizontal Wells 
w/Last Production 

in 2012 

Horizontal 
Comp. and 

Prod. In 2012 

Horizontal Wells 
Producing in 

2012 
Brown 0 0 0 0 0 
Coke 0 0 0 0 0 

Coleman 0 1 2 0 3 

Fisher 0 2 4 0 8 

Glasscock 3 11 2 3 42 

Howard 0 0 0 0 7 

Irion 19 68 3 19 80 

Martin 0 0 1 0 10 

Mitchell 0 1 0 0 2 

Nolan 2 2 0 1 9 

Reagan 18 42 6 17 47 

Runnels 0 0 0 0 3 

Scurry 1 3 1 1 38 
Sterling 2 9 1 1 7 
Taylor 0 0 0 0 3 

Tom Green 0 0 0 0 3 

Total 45 139 20 42 262 
Total for Core 10-

County Area 45 138 18 42 250 

Total for Neighboring 
6-County Area 0 1 2 0 12 

Source: DI Desktop 

Mentioned previously, vertical drilling has historically been the dominant drilling technique in West Texas. 
As a result, the majority of oil and gas production in the core 10-county area and neighboring 6-county 
area has been accumulated from vertical wells. The amount of oil and gas production in the study area 
that has come from horizontal wells is only a fraction of the total production.  

In 2005 only 0.44 percent of liquid (oil and condensate) production and 0.72 percent of gas production 
came from horizontal wells. In 2012, 7.01 percent of the liquid production and 7.89 percent of the gas 
production came from horizontal wells. 

Directional drilling made up 2.75 percent of the liquid (oil and condensate) production and 2.62 percent of 
the gas production in 2005. In 2012, the percent of the total production coming from directional drilling 
decreased to 0.98 percent for liquids and 0.61 percent for gas.   

In 2005, the majority of the total production came from vertical drilling, with 96.83 percent of the liquid (oil 
and condensate) and 96.66 percent of the gas production derived from vertical wells. Though there was a 
slight decrease in 2012, the majority of the oil and gas production came from vertical drilling. The percent 
of total production decreased to 92.01 percent for liquids and 91.49 percent for gas. 

In 2012, within the aggregate 16-county region the number of completed oil wells far exceeded the 
number of injection and gas wells. There were 937 oil wells completed in the core 10-county area in 2012.  
An additional 95 oil wells were completed in the neighboring 6-county area. 
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Figure 3-5 

Source: DI Desktop 
 
Injection wells, also known as “water-flooding” wells, re-inject fluids into the same reservoir that the fluids 
originated in order to create secondary and tertiary, or enhanced, oil recovery from depleted reservoirs. 
There are three types of injections recorded: saltwater injections, carbon dioxide gas (CO2) injections, and 
“other.” In 2012, only one CO2 injection well was completed, in Scurry County. In the aggregate 16-county 
region, 49 saltwater injection wells and 45 “other” injection wells were completed. Only nine gas wells 
were completed in the entire aggregate 16-county region; six in the neighboring 6-county area and three 
in the core 10-county area.  

Figure 3-6 

 
Source: DI Desktop 
 
Much like the number of completed wells, the number of producing oil wells far exceeded the number of 
producing gas wells. In 2012, 31,384 oil wells and 1,928 gas wells were producing. Of those wells, 1,956 
oil wells and 31 gas wells had their first production in 2012. 
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Figure 3-7 

 
Source: DI Desktop 
 
 

Figure 3-8 

 
Source: DI Desktop 
 
  

0 1 1 2 2 3 3 4 

Brown 
Coke 

Coleman 
Fisher 

Glasscock 
Howard 

Irion 
Martin 

Mitchell 
Nolan 

Reagan 
Runnels 

Scurry 
Sterling 

Taylor 
Tom Green 

Gas Wells Completed 

Gas Wells Completed 

0 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

Oil Wells Producing in 2012 

Gas Wells Producing in 2012 



 26 

As oil and gas production increases, companies migrate to whichever locations are producing most. 
Looking at the 2012 completed wells, one can determine which operators are beginning to make their 
mark in West Texas. Pioneer Resources USA Inc. completed the most wells in 2012 with 170 oil wells in 
the aggregate 16-county region, 67 more than any other operator. Energen Resources Corporation, 
Apache Corporations, and Laredo Petroleum are also leading other operators regarding the number of oil 
wells completed. Mentioned previously, the aggregate 16-county region had few gas wells completed in 
2012. Nine companies completed gas wells in 2012. Altogether, operators only completed one gas well 
each, with the exception of Enrich and Range Production. Enrich Oil Corporation and Range Production 
Company both completed two gas wells in the aggregate 16-county region in 2012. Energen Resources 
Corporation completed the most injection wells in 2012 with 32, far more than any other operator. Parallel 
Petroleum completed eight injection wells, the second most of all operators within the aggregate 16-
county region. 

Figure 3-9 

Source: DI Desktop 
Figure 3-10 

Source: DI Desktop 
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Figure 3-11 

Source: DI Desktop 
 
Production of oil in the core 10-county area has increased substantially, from 43,994 thousands of barrels 
of oil (Mbo) in 2005 to 76,412 Mbo in 2012. 

Production of casinghead gas increased in a similar fashion during this time frame, from 97,929 million 
cubic feet (MMcf) in 2005 to 202,159 MMcf in 2012. 

While production of crude oil has increased, gas production has decreased in this span, from 15,859 Mcf 
in 2005 to 9,304 Mcf. 

Condensate has experienced a similar decline, going from 194,839 barrels in 2005 to 109,351 barrels. 

Table 3-4 
Annual Totals for the Core 10-County Area 

Date Oil (Mbo) Casinghead gas 
(MMcf) 

Natural gas 
(MMcf) 

Condensate 
(barrels) 

2005 43,994.9 97,929.4 15,859.6 194,839 

2006 43,751.8 99,733.1 17,262.0 233,327 

2007 37,714.4 70,857.1 9,514.8 97,959 

2008 41,188.5 78,249.4 8,432.8 78,700 

2009 43,374.1 88,467.2 7,682.4 66,957 

2010 46,565.9 94,043.0 6,608.1 63,911 

2011 56,569.2 118,165.3 5,697.6 51,477 

2012 76,412.2 202,159.3 9,304.2 109,351 

2013 (2 quarters) 16,113.6 35,767.4 1,214.7 13,436 

Source: Texas Railroad Commission 
 
  

0 10 20 30 40 

ENERGEN RESOURCES CORPORATION 
PARALLEL PETROLEUM LLC 

KINDER MORGAN PRODUCTION CO LP 
L.C.S. PRODUCTION COMPANY 

SHERIDAN PRODUCTION COMPANY, LLC 
PIONEER NATURAL RES. USA, INC. 

COG OPERATING LLC 
FIML NATURAL RESOURCES, LLC 

PETROPLEX SWD SYSTEM, LLC 
PYOTE WELL SERVICE, LLC 

TANKERSLEY SWD, INC. 
Banner Operating, LLC 

Injection Wells Completed 

Injection Wells Completed 



 28 

Table 3-5 

County Oil (Mbo) Casinghead gas 
(MMcf) 

Natural gas 
(MMcf) 

Condensate 
(barrels) 

Fisher 823.3 1,724.5 89.4 1,578 

Glasscock 10,680.9 37,249.9 700.0 10,786 

Howard 7,482.5 14,277.0 359.0 8,365 

Irion 4,897.4 21,594.8 2,243.5 31,321 

Martin 20,518.2 35,639.1 18.8 618 

Mitchell 4,087.2 309.0 0 0 

Nolan 1,685.5 2,138.7 469.6 3,310 

Reagan 10,290.4 47,338.8 2,044.7 29,862 

Scurry 14,956.5 34,974.7 0 0 

Sterling 992.3 6,912.8 3,379.2 23,511 

Total 76,414.2 202,159.3 9,304.2 109,351.0 

      Source: Texas Railroad Commission 
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4. Social Services and Local Government Issues 

The following rankings serve as assessment tools to measure the relative performance of these counties 
over time. Overall, four counties show recent improvements in several socio-economic and demographic 
aspects; Scurry, Howard, Reagan, and Martin. Their populations are growing faster than the core 10-
county area average in recent years. Total employment for Scurry, Reagan, and Martin is also growing 
strong, while employment in the natural resources and mining sector is growing strong in Howard.9 

Table 4-1 

Source: Center for Community and Business Research: see appendix for detailed information. The overall ranking indicates best 
performers with the lowest summary value. 
 
Note: These rankings are intended to show the impacts of recent changes and may not capture long-term trends. Some rankings 
have been reversed to be consistent with the overall assessment. 

Three counties, Fisher, Mitchell, and Nolan, have shown relative decline in several aspects when 
compared to the other study area counties. In these three, population has been declining for some years. 
Total employment has declined or remained stagnant in most sectors, although the natural resources and 
mining sector in Mitchell County had shown strong growth recently. 

Another three counties show mixed results. Irion shows population decline, while Glasscock and Sterling 
show decline in previous years and growth in recent years. After a period of declining total employment, 
Glasscock and Sterling have shown strong growth recently. On the other hand, Irion	  shows strong total 
employment growth during most of the last decade. Similarly, Glasscock and Sterling show weak growth 
in the natural resources and mining sector, while Irion shows strong growth in this sector. 

 
 
 
 
 
 
 
 
 
 
 
 

                                                        
9 These rankings represent an initial analysis of different characteristics in the core 10-county area. Because the rankings for 
different indicators are not for the same periods and the last year available for some indicators was 2011 (for example per capital 
personal income, public school enrollment, among others) and for others it was 2012, the rankings may not reflect some important 
recent changes occurring in 2012. 

County Jobs

Per capita 
Personal 
Income

Per Capita 
Sales Population

School 
Enrollment Teachers Offenses Physicians Nurses Summary

Overall 
rank

Fisher 11 2 6 12 9 10 5 3 11 69 10
Glasscock 3 12 1 5 10 12 10.5 5 1 59.5 7
Howard 9 8 4 6 7 9 4 2 6 55 4
Irion 5.5 1 9 11 11 5 3 12 2 59.5 8
Martin 2 9 5 2 3.5 1.5 12 10 3 48 2
Mitchell 12 4.5 8 9 7 3 10.5 7 7.5 68.5 9
Nolan 10 7 10 10 7 8 9 8 10 79 11
Reagan 5.5 3 11 3 3.5 6.5 1 9 9 51.5 3
Scurry 1 4.5 3 7 1.5 4 8 11 5 45 1
Sterling 4 10 2 1 12 11 2 5 12 59 6
10-county 7 8 7 8 5 6.5 6 5 7.5 58 5

Rankings Based on Recent Changes in Selected Indicators
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Table 4-2 

 
 
Currently, Scurry has shown relative strength in growth of total jobs, per capita retail sales, the number of 
student’s enrollment, and per capita personal income. However, Scurry has shown negative growth in the 
number of physicians per 10,000 people, and number of offenses, and according to the FBI, crime, 
including violent crime, property crime, and arson, remain high.  

Howard shows strength in growth for per capita retail sales and for the number of physicians, and weak 
growth for expenditures in food stamps. On the other hand, total job growth has been slow, even though 
the population is growing faster than the core 10-county area average. 

Martin County shows strong recent growth in jobs, population, and in the number of teachers and nurses. 
On the negative side, it shows an increase in the number of legal offenses per 10,000 people. There is 
also a decline in the number of doctors per 10,000 people. 

Recently, Reagan has shown strong growth in per capita personal income, population, school enrollment, 
and has seen a reduction in legal offenses. On the other hand, it shows slow growth in per capita retail 
sales, number of physicians per 10,000 people, and number of nurses per 10,000 people. 

Fisher has shown some positive growth in per capita personal income and in the number of physicians, 
but slow growth in total jobs, population, number of teachers, and the relative number of nurses.  

Mitchell has shown strong growth in the number of teachers, but weak growth in total jobs, population, 
and per capita retail sales.  

Finally, Nolan shows weak growth in total jobs, population, per capital retail sales, and in the number of 
nurses per 10,000 people. 

  

Recent Growth Counties
Recent Positive Growth Counties Scurry

Howard
Martin
Reagan

Recent Mixed Results Counties Glasscock
Sterling
Irion

Recent Slow Growth Counties Fisher
Mitchell
Nolan
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Jobs 

Total employment by county is shown in Table 4-3. These numbers reflect the number of jobs located in 
each county.  

From 2001 to 2005, total employment in Fisher, Howard, Mitchell, and Scurry declined, while it increased 
for the other counties, especially Reagan and Sterling. When looking at the core 10-county area, total 
employment decreased by 0.3 percent annually, compared with 0.6 percent change for the state of 
Texas. 

From 2005 to 2010, job opportunities in Fisher, Glasscock and Sterling declined, while they increased in 
other counties, especially Irion and Reagan. For the core 10-county area, total employment increased by 
1.1 percent annually, compared with the state of Texas’ 1.2 increase percent change. 

From 2010 to 2012, total jobs in Fisher, Mitchell, and Nolan slowly declined, while they increased in the 
remaining counties, albeit slowly in Howard. For the 10-county area, total employment increased at 3.4 
percent annually, compared with Texas’ 2.6 percent increase. 

Table 4-3 

 
Source: Bureau of Labor Statistics 
 

From 2001 to 2005, total employment in Reagan saw the largest increase, while job opportunities 
decreased in Fisher and Howard counties; from 2005 to 2010, Irion had the largest increase, and Sterling 
saw the largest decrease; from 2010 to 2012 Scurry had the largest increase, while Mitchell had the 
largest decrease. 

When ranking the rates of growth among the counties for the three periods, there are no relations among 
these rankings, as explained in Appendix B. This indicates that there are no clear trends that can explain 
why some counties grew faster than others during the three periods. 

  

2001 2005 2010 2012 2001-2005 2005-2010 2010-2012
Fisher 979               932                     889                     883                       -1.2% -0.9% -0.3%
Glasscock 375               391                     370                     430                       1.1% -1.1% 7.8%
Howard 12,576          11,593                 12,078                 12,505                   -2.0% 0.8% 1.8%
Irion 416               418                     534                     605                       0.1% 5.0% 6.4%
Martin 1,236            1,272                  1,344                  1,566                    0.7% 1.1% 7.9%
Mitchell 2,395            2,284                  2,409                  2,314                    -1.2% 1.1% -0.2%
Nolan 5,684            5,878                  6,038                  6,008                    0.8% 0.5% -0.2%
Reagan 1,189            1,646                  1,943                  2,201                    8.5% 3.4% 6.4%
Scurry 5,935            5,813                  6,434                  7,711                    -0.5% 2.1% 9.5%
Sterling 484               616                     513                     584                       6.2% -3.6% 6.7%
10-county area 31,267          30,843                 32,552                 34,807                   -0.3% 1.1% 3.4%
Texas 9,351,770      9,583,457            10,182,150          10,725,887            0.6% 1.2% 2.6%

Total Employment Percent Change (Annualized)
Job Change by County
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Per capita personal income 

Per capita personal income measures the overall wealth and development of a community. The data 
were collected from the Bureau of Economic Analysis. 

From 2001 to 2006, per capita personal income increased in all ten counties, with Fisher trailing the 
others. When looking at the core 10-county area, per capita personal income increased 4.3 percent 
annually, compared with that of the state of Texas, which had an increase of 3.9 percent. 

From 2006 to 2011, the per capita income increased in the 10-county area by 5.1 percent annually, 
compared with the state of Texas’ 2.1 increase percent change annually. 

Table 4-4 

Source: Bureau of Economic Analysis 
 

From 2001 to 2006, the per capita income change in Reagan increased the most, while that of Fisher saw 
the least change; from 2006 to 2011, it was Irion that saw the largest increase, and Glasscock had the 
lowest increase.  

  

2001 2006 2011 2001-2006 2006-2011
Fisher 22,677$           24,555$           34,088$           1.6% 6.8%
Glasscock 21,516$           29,184$           32,256$           6.3% 2.0%
Howard 21,067$           25,593$           31,781$           4.0% 4.4%
Irion 27,879$           37,666$           54,975$           6.2% 7.9%
Martin 20,110$           26,353$           32,061$           5.6% 4.0%
Mitchell 15,800$           18,873$           25,002$           3.6% 5.8%
Nolan 21,308$           25,848$           32,914$           3.9% 5.0%
Reagan 19,429$           27,648$           37,180$           7.3% 6.1%
Scurry 22,726$           28,707$           37,970$           4.8% 5.8%
Sterling 24,228$           30,207$           35,840$           4.5% 3.5%
10-county area 20,989$           25,895$           33,176$           4.3% 5.1%
Texas 29,185$           35,287$           40,147$           3.9% 2.6%

Change in Per Capita Personal Income
Per Capita Income Percent Change (Annualized)
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Per capita retail sales 

The retail sale sector is one of the industries most impacted by local economic changes.  

From 2002 to 2007, the core 10-county area saw an increase, except for the 37.2 percent decrease that 
Reagan experienced. Irion, in particular, experienced an increase of 1120.7 percent in this time period. 
When looking at the 10-county area as a whole, per capita retail sales increased by 59.6 percent. 

From 2007 to 2012, per capita retail sales for Irion, Nolan, and Reagan slightly decreased. Meanwhile, 
per capita retail sales increased in the other counties, especially Glasscock, where it increased by 257.5 
percent.  Finally, for the 10-county area, per capita retail sales increased by 19.4 percent.  

Table 4-5 

 
Source: Bureau of Economic Analysis 
 

By ranking the percentage change of the ten counties and 10-county area for 2002-2007 and 2007-2012, 
we conducted Spearman’s rank-order correlation test. From 2002 to 2007, the per capita retail sales 
increase in Irion was the largest, while Reagan showed the only decrease; from 2007 to 2012, Glasscock 
had the biggest increase, and Reagan had the largest decrease. 

These differences could reflect the presence of new businesses in the area like convenience stores and 
“dollar” stores. 

 

 

 

 

  

2002 2007 2012 2002-2007 2007-2012
Fisher 7,883$             12,480$           15,592$           58.3% 24.9%
Glasscock 7,961$             14,382$           51,409$           80.7% 257.5%
Howard 18,696$           28,542$           38,825$           52.7% 36.0%
Irion 5,182$             63,257$           55,688$           1120.7% -12.0%
Martin 24,733$           33,106$           44,048$           33.9% 33.1%
Mitchell 7,845$             11,308$           12,253$           44.1% 8.4%
Nolan 16,389$           48,325$           40,722$           194.9% -15.7%
Reagan 158,548$         99,625$           82,703$           -37.2% -17.0%
Scurry 18,368$           36,565$           53,025$           99.1% 45.0%
Sterling 8,597$             29,487$           44,713$           243.0% 51.6%
10-county area 21,292$           33,979$           40,566$           59.6% 19.4%

Change in Retail Sales Per Capita
Per Capita Retail Sales Percent Change
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Population 

Total population change by county is shown in the Table 4-6. This reflects the number of people that lived 
in each county. 

From 2001 to 2005 the total population of Scurry increased at a low rate. Howard maintained the same 
population during the five years, and the other counties all decreased at a low rate. When looking at the 
core 10-county area, the total population decreased by 0.4 percent annually, compared with the state of 
Texas, which increased 1.7 percent annually. 

From 2005 to 2010, Fisher, Glasscock, and Sterling’s populations decreased. Irion’s stayed the same, 
while the other counties’ populations slowly increased. As for the 10-county area, the total population 
increased by 0.8 percent annually, compared with Texas’ 2.1 percent increase. 

From 2010 to 2012 the total population in Fisher, Irion, Mitchell, and Nolan decreased, and the other 
counties all increased. In the 10-county area, the total population increased 0.3 percent annually, while 
the state of Texas saw a 1.6 increase percent change annually. 

Table 4-6 

 
Source: U.S. Census Bureau 
 
From 2001 to 2005, the population percent change in Scurry increased the most, at 0.4 percent, while 
Sterling county saw the largest decrease; from 2005 to 2010 Martin had the largest increase while 
Sterling still had the largest decrease; from 2010-2012 Sterling had the largest increase, and Fisher had 
the largest decrease. 

From 2001 through 2010 there are some trends in population growth, but these trends have changed in 
recent years (2010-2012). 

  

2001 2005 2010 2012 2001-2005 2005-2010 2010-2012
Fisher 4,257              4,135              3,943              3,844               -0.7% -0.9% -1.3%
Glasscock 1,351              1,273              1,228              1,259               -1.5% -0.7% 1.3%
Howard 33,279            33,277            34,998            35,408             0.0% 1.0% 0.6%
Irion 1,673              1,613              1,610              1,573               -0.9% 0.0% -1.2%
Martin 4,697              4,447              4,815              5,017               -1.4% 1.6% 2.1%
Mitchell 9,576              9,322              9,410              9,336               -0.7% 0.2% -0.4%
Nolan 15,503            14,745            15,232            14,924             -1.2% 0.7% -1.0%
Reagan 3,230              3,143              3,345              3,475               -0.7% 1.3% 1.9%
Scurry 15,838            16,085            16,957            17,126             0.4% 1.1% 0.5%
Sterling 1,341              1,198              1,138              1,191               -2.8% -1.0% 2.3%
10-county area 90,745            89,238            92,676            93,153             -0.4% 0.8% 0.3%
Texas 21,319,622      22,778,123      25,242,683      26,059,203       1.7% 2.1% 1.6%

Population Change by County
Total Population Rate of Change (Annualized)
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Public school enrollment 

The public school enrollment (total number of students) is shown in Table 4-7. When calculating the 
school enrollment in every county, the study summed the numbers of all the school districts in the county, 
even when parts of the school district may also reside in other counties. When calculating the school 
enrollment in the core 10-county area, the study removed the sample if the same school district is in 
different counties; thus, school districts are only calculated once, so the total number in the 10-county 
area is not the sum of the ten counties.  

From 2001 to 2006, student enrollment decreased in all of the counties except for Mitchell. When looking 
at the 10-county area, student enrollment decreased by 1.4 percent annually, compared with the state of 
Texas’ 2.1 percent increase. 

From 2006 to 2011, only the student enrollment in Irion and Sterling decreased, while the other counties’ 
student enrollment increased or stayed the same.  As for the 10-county area, student enrollment 
increased by 0.7 percent annually, compared with the state of Texas which had a 1.5 percent increase.  

Table 4-7 

 
Source: Texas Education Agency 
 
From 2001 to 2006, the percentage change of total students enrolled increased the most in Mitchell 
County (the only county in the study area to have any increase; compare this to enrollment growth for the 
state of Texas at 2.1 percent), while Sterling County had the largest decrease; from 2006 to 2011, Scurry 
County had the largest increase, while Sterling had the largest decrease.  

  

2001 2006 2011 2001-2006 2006-2011
Fisher 4,361              4,122              4,173              -1.1% 0.2%
Glasscock 345                 283                 283                 -3.9% 0.0%
Howard 6,819              6,384              6,612              -1.3% 0.6%
Irion 359                 355                 328                 -0.2% -1.3%
Martin 1,493              1,376              1,479              -1.6% 1.2%
Mitchell 2,639              2,649              2,746              0.1% 0.6%
Nolan 3,362              3,098              3,207              -1.6% 0.6%
Reagan 886                 737                 790                 -3.6% 1.2%
Scurry 4,532              4,291              4,699              -1.1% 1.5%
Sterling 307                 238                 215                 -5.0% -1.7%
10-county area 18,292             17,025             17,746             -1.4% 0.7%
Texas 4,059,619        4,505,572        4,912,385        2.1% 1.5%

Public School Enrollment (Total Students)
Total Students Percent Change (Annualized)



 36 

Total teachers	  

From 2001 to 2006, the number of teachers decreased in the core 10-county area by two percent 
annually, compared with the state of Texas, which had a 1.9 percent increase. 

From 2006 to 2011, the number of teachers in Fisher, Glasscock, and Sterling decreased by 0.1, 3.2, and 
1.3 percent annually. The number of teachers in the other counties increased slightly.  As for the 10-
county area, student enrollment increased by 0.5 percent annually, compared with the state of Texas, 
which had a 1.7 percent increase. 

Table 4-8 

 
Source: Texas Education Agency 
 
From 2001 to 2006, the percentage of total teachers decreased the least in Glasscock County (while the 
state of Texas experienced a 1.9 percent increase), and Sterling County had the biggest decrease; from 
2006 to 2011, Martin County had the biggest increase, while Glasscock had the biggest decrease.  

  

2001 2006 2011 2001-2006 2006-2011
Fisher 402                 358                 356                 -2.3% -0.1%
Glasscock 29                   28                   23                   -0.7% -3.2%
Howard 537                 489                 493                 -1.9% 0.1%
Irion 33                   30                   32                   -2.3% 1.1%
Martin 136                 121                 134                 -1.0% 1.7%
Mitchell 236                 224                 246                 -2.1% 1.6%
Nolan 299                 269                 272                 -2.2% 0.2%
Reagan 78                   71                   73                   -4.5% 0.5%
Scurry 383                 342                 372                 -2.0% 1.4%
Sterling 34                   27                   25                   -4.5% -1.3%
10-county area 1,560              1,413               1,452               -2.0% 0.5%
Texas 274,814           302,156           334,891           1.9% 1.7%

Public School Enrollment (Total Teachers)
Total Teachers Percent Change (Annualized)
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Students per teacher	  

From 2001 to 2006, the number of students per teacher decreased in Glasscock, Reagan, and Sterling 
counties, while it increased in the other counties. When looking at the core 10-county area, the number of 
students per teacher increased by 0.5 percent annually, compared with the state of Texas’ 0.2 percent 
increase. 

From 2006 to 2011, the students per teacher ratio decreased in Irion, Martin, and Sterling, while 
increasing in the other counties. As for the 10-county area, the students per teacher increased by 0.2 
percent annually, compared with a 0.3 percent decrease in the state of Texas. 

Table 4-9 

 
Number of students, percentages have been rounded 
Source: Texas Education Agency 
 
From 2001 to 2006, the students per teacher percentage in Irion increased the most, while it decreased 
most in Glasscock; from 2006 to 2011, Glasscock improved the most, and Irion had the largest decrease.  

When ranking the rates of growth among the counties for the two periods, there is a reversal in the order 
between the first and the second periods. Further research is necessary to identify the factors affecting 
this reversal.10 

  

                                                        
10 Further research is needed to understand the causes behind these trends. However, this research is beyond the scope of an 
economic impact study. 

2001 2006 2011 2001-2006 2006-2011
Fisher 11                   12                   12                   1.2% 0.3%
Glasscock 12                   10                   12                   -3.2% 3.3%
Howard 13                   13                   13                   0.6% 0.5%
Irion 11                   12                   10                   1.7% -2.4%
Martin 11                   11                   11                   0.7% -0.5%
Mitchell 11                   12                   11                   1.1% -1.0%
Nolan 11                   12                   12                   0.5% 0.4%
Reagan 11                   10                   11                   -1.8% 0.7%
Scurry 12                   13                   13                   1.2% 0.1%
Sterling 9                     9                    9                     -0.5% -0.4%
10-county area 12                   12                   12                   0.5% 0.2%
Texas 15                   15                   15                   0.2% -0.3%

Public School Enrollment (Students Per Teacher)
Students Per Teacher Percent Change (Annualized)
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Law enforcement: officers per 10,000 persons	  

The ratio of officers for 10,000 persons is shown in Table 4-10. When calculating this law enforcement 
criteria, the study summed the number of officers in both the county sheriff's offices and local police 
departments. 

From 2005 to 2008, on a per 10,000 person basis, the ratio of officers decreased in Howard, Martin, 
Nolan, and Sterling. The ratio increased for the other counties. As for the core 10-county area, the ratio of 
officers decreased by 1.1 percent annually, compared with the state of Texas, which saw a 0.2 percent 
decrease. 

From 2008 to 2011, the ratio of officers per 10,000 people decreased in Irion, Martin, Mitchell, Nolan, and 
Reagan, while increasing in the other counties. The ratio of officers in the 10-county area increased by 
3.0 percent annually, compared with Texas’ 0.1 percent decrease.   

Table 4-10 

 
Number of officers, percentages have been rounded 
Source: Federal Bureau of Investigation 
 
From 2005 to 2008, the ratio of officers per 10,000 people in Irion increased the most, while Sterling had 
the largest decrease; from 2008 to 2011, Sterling had the largest increase and Martin had the largest 
decrease.  

In several cases, small communities are having difficulties attracting and retaining officers due to the 
inability to pay higher salaries. 

  

2005 2008 2011 2005-2008 2008-2011
Fisher 12                   12                   13                   0.6% 1.0%
Glasscock 24                   25                   32                   1.5% 9.4%
Howard 17                   15                   18                   -5.9% 8.0%
Irion 19                   25                   25                   11.0% -0.8%
Martin 18                   18                   14                   -0.8% -6.8%
Mitchell 12                   13                   12                   3.1% -3.3%
Nolan 23                   22                   22                   -1.8% -0.1%
Reagan 19                   24                   24                   7.9% -0.4%
Scurry 14                   16                   18                   4.6% 2.7%
Sterling 33                   26                   34                   -8.4% 10.0%
10-county area 17                   17                   18                   -1.1% 3.0%
Texas 22                   22                   22                   -0.2% -0.1%

Law Enforcement (Officers Per 10,000 Persons)
Officers Percent Change (Annualized)
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Law enforcement: offenses per 10,000 people	  

From 2005 to 2008, the number of criminal offenses on a per 10,000 person basis decreased in Fisher, 
Martin, Mitchell, and Reagan, while increasing in the other counties. Large increases occurred in 
Glasscock, where offenses increased from zero to 41 per 10,000 persons, and in Sterling, where they 
increased by 30 percent annually. As for the 10-county area, the number of offenses increased 11.7 
percent annually, compared with the state of Texas, which had a 2.7 percent decrease. 

From 2008 to 2011, the number of offenses increased in Glasscock, Martin, Mitchell, and Nolan, while it 
decreased in other counties. For the core 10-county area, the number of offenses decreased by 6.6 
percent annually, compared with a 4.7 percent decrease for the state of Texas. 

Table 4-11 

Source: Federal Bureau of Investigation 
 
Glasscock’s number of offenses went from zero to 41 for the period 2005-2008, ranking it in first. From 
2005 to 2008, the offenses per 10,000 people in Glasscock also increased the most, while Martin 
decreased the most. 

Further analysis is needed to establish any important correlations between the number of officers and the 
number of offenses.11 

  

                                                        
11 Further research is needed to understand the causes behind these trends. However, this research is beyond the scope of an 
economic impact study. 

2005 2008 2011 2005-2008 2008-2011
Fisher 201                 167                 134                 -5.9% -7.1%
Glasscock -                  41                   48                   100.0% 5.6%
Howard 320                 555                 389                 20.1% -11.2%
Irion 130                 204                 137                 16.1% -12.5%
Martin 108                 88                   163                 -6.7% 22.8%
Mitchell 215                 183                 216                 -5.1% 5.6%
Nolan 329                 370                 376                 4.0% 0.6%
Reagan 70                   63                   18                   -3.5% -34.4%
Scurry 243                 299                 260                 7.1% -4.5%
Sterling 58                   128                 68                   30.0% -18.9%
10-county area 260                 363                 296                 11.7% -6.6%
Texas 488                 450                 389                 -2.7% -4.7%

Crime (Offenses Per 10,000 Persons)
Offenses Percent Change (Annualized)
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Medical care: physicians per 10,000 persons	  

Medical care is measured as the number of physicians (includes both Doctors of Osteopathic Medicine 
and Doctors of Medicine) and registered nurses; the data is shown in Table 4-12 and Table 4-13. These 
data reflect the development of social services in these areas.  

From 2001 to 2006, on a per 10,000 person basis, the number of physicians increased in Fisher and 
Irion, while it decreased in other counties. The decrease was especially pronounced in Glasscock, where 
it decreased to zero, and in Sterling, where there were zero medical physicians. As for the core 10-county 
area, the number of physicians decreased by 4.2 percent annually, compared with the state of Texas, 
which had a 0.1 percent decrease. 

From 2006 to 2011, on a per 10,000 person basis, the number of physicians increased in Fisher and 
Howard, while it remained at zero in Glasscock and Sterling. The ratio decreased in the other counties, 
especially in Irion, where the number of physicians reached zero. As for the 10-county area, the number 
of physicians stayed the same, compared with a 2.1 percent increase for the state of Texas. 

Table 4-12 

 
Number of physicians, percentages have been rounded 
Source: Texas Department of State Health Services 
 
From 2001 to 2006, the number of physicians per 10,000 people in Fisher increased the most, while 
Glasscock decreased the most; from 2006 to 2011, the ratio increased the most in Howard, while Irion 
saw the largest decrease.  

In 2011 some legislative changes reducing Medicaid reimbursements rates could have disproportionately 
affected rural hospitals and their ability to attract and retain physicians and registered nurses.12 

  

                                                        
12 Legislative changes in 2011 reducing Medicaid reimbursement rates could have disproportionately impacted rural hospitals and 
their ability to attract/retain physicians and registered nurses. 

2001 2006 2011 2001-2006 2006-2011
Fisher 2                     7                     8                     25.5% 0.7%
Glasscock 7                     -                  -                  -100.0% 0.0%
Howard 18                   12                   13                   -7.0% 1.8%
Irion 6                     6                     -                  0.3% -100.0%
Martin 6                     5                     4                     -6.8% -2.0%
Mitchell 6                     3                     3                     -12.4% -0.3%
Nolan 8                     11                   11                   5.3% -0.5%
Reagan 6                     3                     3                     -12.6% -1.3%
Scurry 9                     8                     7                     -3.3% -4.1%
Sterling -                  -                  -                  0.0% 0.0%
10-county area 11                   9                     9                     -4.2% 0.0%
Texas 24                   24                   26                   -0.1% 2.1%

Medical Physicians Per 10,000 Persons
Physician Per 10,000 Percent Change (Annualized)
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Medical care: nurses per 10,000 people	  

From 2001 to 2006, on a per 10,000 person basis, the number of registered nurses decreased in 
Glasscock, Irion, Martin, Reagan and Scurry. The decrease in Glasscock was especially pronounced, as 
the number of nurses reached zero. As for the core 10-county area, the number of registered nurses 
increased by 0.4 percent annually, compared with the state of Texas, where it increased by 1.3 percent. 

From 2006 to 2011, on a per 10,000 person basis, the number of registered nurses decreased in Fisher, 
Nolan, Reagan, and Sterling. For the 10-county area, the number of registered nurses increased by 0.3 
percent annually, compared to the state of Texas, which experienced a 2.3 percent increase. 

Table 4-13 

Source: Texas Department of State Health Services 
 
From 2001 to 2006, the number of registered nurses per 10,000 people in Sterling had the highest 
increase, while Glasscock had the largest decrease; from 2006 to 2011, the ratio in Glasscock increased 
the most, and Sterling’s had the largest decrease.  

When ranking the percentage changes in the two periods, there is an order reversal in the rankings. 

  

2001 2006 2011 2001-2006 2006-2011
Fisher 38                   44                   35                   3.2% -4.2%
Glasscock 7                     -                  8                     -100.0% 100.0%
Howard 85                   89                   91                   0.9% 0.5%
Irion 12                   6                     25                   -12.7% 32.6%
Martin 38                   32                   45                   -3.8% 7.3%
Mitchell 37                   38                   38                   0.6% 0.3%
Nolan 51                   58                   52                   2.7% -2.2%
Reagan 40                   25                   24                   -8.9% -1.3%
Scurry 42                   34                   36                   -3.7% 0.9%
Sterling 30                   36                   26                   3.6% -6.3%
10-county area 57                   58                   59                   0.4% 0.3%
Texas 60                   64                   72                   1.3% 2.3%

Registered Nurses Per 10,000 Persons
RNs per 10,000 Persons Percent Change (Annualized)
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Social service payments: food stamps per case 

For this category, social service payments are measured by food stamps payments per case. The data is 
shown in Table 4-14. 

From 2005 to 2008, the food stamps payments per case decreased in Glasscock and Irion, and they 
increased in other counties. As for the core 10-county area, food stamp payments per case increased by 
3.0 percent annually, compared with the state of Texas and its 1.7 percent increase. 

From 2008 to 2012, food stamp payments per case increased in all of the ten counties. For the 10-county 
area, food stamp payments per case increased by 2.5 percent annually, compared to that of the state of 
Texas, which increased by 3.3 percent. 

Table 4-14 

Source: Texas Health and Human Services Commission 
 
From 2005 to 2008, food stamp per case in Sterling increased the most, while they decreased the most in 
Irion; from 2008 to 2012, Martin’s had the largest increase, and Glasscock’s had the largest decrease. 

  

2005 2008 2012 2005-2008 2008-2012
Fisher 201.20$           212.40$           229.20$           1.8% 1.9%
Glasscock 287.40$           280.00$           294.60$           -0.9% 1.3%
Howard 234.80$           272.50$           289.50$           5.1% 1.5%
Irion 204.80$           198.10$           247.90$           -1.1% 5.8%
Martin 238.60$           262.70$           652.70$           3.3% 7.6%
Mitchell 210.90$           212.20$           256.40$           0.2% 4.8%
Nolan 227.50$           238.10$           263.80$           1.5% 2.6%
Reagan 203.70$           233.70$           288.60$           4.7% 5.4%
Scurry 236.70$           254.00$           284.80$           2.4% 2.9%
Sterling 173.20$           204.20$           238.50$           5.6% 4.0%
10-county area 229.40$           250.80$           277.10$           3.0% 2.5%
Texas 241.30$           253.90$           289.40$           1.7% 3.3%

Food Stamps Per Case
Food Stamps Percent Change (Annualized)
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Social service payments: food stamps per capita	  

From 2005 to 2008, food stamp payments per capita decreased in Martin, Mitchell, Nolan, and Scurry, but 
not by very much; they increased in the other counties, especially Glasscock and Irion. As for the 10-
county area, the food stamp payments per capita decreased by 0.8 percent annually, compared to the 
state of Texas, which had a 1.2 percent decrease. 

From 2008 to 2012, food stamp payment per capita decreased in Martin while increasing in all of the 
other counties. As for the 10-county area, food stamp payment per capita increased by 6.3 percent 
annually, compared to Texas which increased 12.4 percent. 

Table 4-15 

Source: Texas Health and Human Services Commission 
 
From 2005 to 2008, food stamp payments per capita in Glasscock increased the most, while they 
decreased the most in Martin; from 2008 to 2012, Sterling’s increased the most, and Martin’s decreased 
the most. 

  

2005 2008 2012 2005-2008 2008-2012
Fisher 57.07$             87.03$            129.46$           15.1% 10.4%
Glasscock 13.54$             34.71$            49.61$             36.9% 9.3%
Howard 124.31$           124.81$          150.34$           0.1% 4.8%
Irion 23.99$             45.53$            66.19$             23.8% 9.8%
Martin 157.28$           115.51$          77.13$             -9.8% -9.6%
Mitchell 101.12$           59.37$            135.49$           -4.0% 11.0%
Nolan 169.16$           159.79$          215.08$           -1.9% 7.7%
Reagan 61.25$             61.51$            95.35$             0.1% 11.6%
Scurry 112.24$           109.02$          149.25$           -1.0% 8.2%
Sterling 40.30$             50.99$            85.71$             8.1% 13.9%
10-county area 118.91$           116.15$          148.56$           -0.8% 6.3%
Texas 128.23$           123.74$          197.45$           -1.2% 12.4%

Food Stamps Per Capita
Food Stamps Percent Change (Annualized)
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5. Economic Impacts for 2012 

To estimate the economic impacts on the aggregate 16-county region, the Center for Community and 
Business Research used the IMPLAN software and database. This software allows the estimation of 
direct, indirect, and induced impacts from the operations of firms in the area of analysis. The direct 
impacts include the actual production and employment by the firms operating in the area. The indirect 
impacts include the revenue and personnel expenses of the suppliers, while the induced impacts include 
expenses of the workers. The software organizes the information based on data from the Bureau of 
Economic Analysis (BEA) and several other federal and state agencies. The IMPLAN model was adjusted 
to avoid double counting the impacts of several related industries in the same area.  

Our analysis relies on existing oil and gas sector linkages in the IMPLAN economic database, producing 
results which may appear relatively conservative. To quantify the impact of the oil and gas industry in the 
study area, the study focused on five economic sectors where the oil and gas industries operate:   

1. Oil and gas extraction (NAICS 211); 

2. Drilling oil and gas wells (NAICS 213111);  

3. Support activities for oil and gas operations (NAICS 213112); 

4. Oil and gas pipeline and related structures construction (NAICS 237120); 

5. Oil refinery (NAICS 324110). 

Additionally, we included the economic impacts of royalty and lease payments to households that in turn 
will spend the money creating induced effects. 

To calculate the economic impact of the oil and gas industry in 2012, the study determined the production 
of gas and oil for that year. The study also collected the study area’s production information from the 
Railroad Commission of Texas (RRC) up to December 2012. Using price information from the Energy 
Information Administration (EIA), the report obtained estimations of revenues from oil and gas extraction 
for the year. This dollar-production amount was used with IMPLAN to obtain direct, indirect, and induced 
impacts in the area of analysis. Oil and Gas Extraction is the only sector related to this dollar value. 
Based on information about the costs of drilling and completion costs per well, and by estimating the 
number of wells drilled and completed, the total amount of drilling and completion costs were allocated to 
two different sectors in IMPLAN. For this study, royalties represent 20 percent of total revenues from oil 
and gas extraction, while lease payments were calculated by estimating the amount of acres leased in 
2012, using information from Hart Energy, and multiplying that amount by $2,500 as an average per-acre 
cost, as used in previous studies. Even though these payments are important for people living in the area, 
the main impacts are driven by the drilling and extraction activities of the oil and gas firms. 
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Total Impact Summary for the Core 10-County Area 

In 2012, the core 10-county area produced nearly $14.5 billion and employed 21,450 workers. These 
impacts are due to direct, indirect, and induced relationships among the industries and households. 

The following table summarizes the 2012 impacts. Key highlights of this table are: 

a) Nearly $14.5 billion in total economic output (revenues) impact; 
b) Approximately 21,450 full-time jobs in the core 10-county area; 
c) More than $1 billion in salaries and benefits paid to workers; 
d) More than $6 billion in gross regional product (value added) impacts; 
e) Approximately $472 million in state revenues, including $187.4 million in severance taxes; 
f) Nearly $447 million in local government revenues. 

Table 5-1 
Estimated Impacts for the 10-County Region 

at the Regional Level (2012) 

    Economic Impacts     
  Direct Indirect Induced Total 

Output $12,601,888,237 $1,325,752,056 $561,648,027 $14,489,288,320 

Employment 7,974 9,349 4,135 21,458 

Payroll $631,406,719 $332,642,966 $118,549,649 $1,083,599,334 

    Fiscal Impacts     
  Direct Indirect Induced Total 
                 Gross Regional Product $5,154,176,589 $713,905,903 $344,125,983 $6,212,208,475 

Estimated Local Government Revenues   $446,564,531 

                 Estimated State Revenue, incl. severance taxes   $471,950,801 

 

These impacts are the result of the combined activities in the industries listed above. In addition to these 
activities, the royalty and lease payments to landowners created additional induced impacts in the area. 
Also, the construction activities for pipelines and the refining operations of some firms located in the area 
contributed to these outcomes. 

The industries most impacted terms of employment, gross regional product, and output are shown in the 
three following tables. The first table shows the top 10 industries impacted in terms of employment.  

Table 5-2 
Industry Employment 

Maintenance and repair construction of nonresidential structures 3,957 

Extraction of oil and natural gas 3,937 

Support activities for oil and gas operations 2,580 

Food services and drinking places 1,038 

Architectural, engineering, and related services 902 

Construction of other new nonresidential structures 725 

Civic, social, professional, and similar organizations 657 

Drilling oil and gas wells 634 

Monetary authorities and depository credit intermediation activities 477 

Wholesale trade businesses 467 
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This table shows the top ten impacted industries in terms of gross regional product (value added).  

Table 5-3 

Industry Gross Regional Product 
(Value added) 

Extraction of oil and natural gas $3,960,390,931 

Petroleum refineries $489,669,612 

Support activities for oil and gas operations $344,515,384 

Drilling oil and gas wells $316,409,182 

Maintenance and repair construction of nonresidential structures $182,862,235 

Monetary authorities and depository credit intermediation activities $118,874,894 

Electric power generation, transmission, and distribution $92,883,121 

Imputed rental activity for owner-occupied dwellings $90,633,166 

Wholesale trade businesses $61,234,999 

Construction of other new nonresidential structures $44,114,719 

 

Finally, this table shows the top ten industries impacted in terms of output (revenues). 

Table 5-4 
Industry Output 

Extraction of oil and natural gas $7,780,626,943 

Petroleum refineries $2,663,907,790 

Support activities for oil and gas operations $1,258,852,959 

Drilling oil and gas wells $796,054,845 

Maintenance and repair construction of nonresidential structures $349,115,172 

Monetary authorities and depository credit intermediation activities $174,607,270 

Electric power generation, transmission, and distribution $147,943,905 

Imputed rental activity for owner-occupied dwellings $135,940,988 

Construction of other new nonresidential structures $106,403,234 

Wholesale trade businesses $83,283,319 
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Impacts outside of the core 10-county area 

In addition to the impacts on the core 10-county area, the neighboring 6-county area has also been 
impacted by oil and gas activity. These impacts show important variations as presented here.  

Impacts on Brown County in 2012 

The following table shows the estimated impacts of oil and gas activity on Brown County. In 2012, it is 
estimated that a total of 28 Brown County jobs were supported by the core 10-county area, in addition to 
$6.9 million in output and more than $2 million in gross county product.   

Table 5-5 
Estimated Operations Impacts 

Brown County (2012) 
    Economic Impacts     
  Direct Indirect Induced Total 

Output $0 $5,992,462 $952,157 $6,944,619 

Employment 0 20 8 28 

Gross County Product $0 $1,956,396 $521,042 $2,477,438 

Payroll $0 $947,955 $197,256 $1,145,211 

 

Impacts on Coke County in 2012 

The table below shows the estimated impacts of oil and gas activity on Coke County. In 2012, it is 
estimated that a total of 8 Coke County jobs were supported by oil and gas activity in the core 10-county 
area, in addition to $2.2 million in output and more than $710,000 in gross county product.   

Table 5-6 
Estimated Operations Impact 

Coke County (2012) 

    Economic Impacts     
  Direct Indirect Induced Total 

Output $0 $2,029,040 $190,973 $2,220,012 

Employment 0 7 1 8 

Gross County Product $0 $631,648 $78,727 $710,375 

Payroll $0 $105,316 $14,809 $120,125 
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Impacts on Coleman County in 2012 

The next table shows the economic impact for Coleman County in 2012. During this period, the total 
economic output was $977,048. Total employment impact was 6 full-time jobs, and total payroll impact 
was close to $120,584. Gross county product was impacted by $437,205. 

Table 5-7 
Estimated Operations Impact 

Coleman County (2012) 

    Economic Impacts     
  Direct Indirect Induced Total 

Output $0 $844,619 $132,429 $977,048 

Employment 0 6 1 7 

Gross County Product $0 $366,056 $71,149 $437,205 

Payroll $0 $100,961 $19,623 $120,584 

 

Impacts on Runnels County in 2012 

The table below summarizes the economic impact for Runnels County in 2012. During this period, the 
total economic output was $8.7 million. Total employment impact was 20 full-time jobs, and total payroll 
impact was $559,229. Gross county product increased by $2.1 million. 

Table 5-8 
Estimated Operations Impact 

Runnels County (2012) 

    Economic Impacts     

  Direct Indirect Induced Total 
Output $0 $7,753,837 $992,795 $8,746,632 

Employment 0 17 4 21 

Gross County Product $0 $1,734,960 $340,020 $2,074,979 

Payroll $0 $473,186 $86,043 $559,229 
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Impacts on Taylor County in 2012 

The following table shows the estimated impacts of oil and gas activity on Taylor County. In 2012, it is 
estimated that a total of 378 Taylor County jobs were supported by the core 10-county area, in addition to 
$56.4 million in output and more than $27.8 million in gross county product. 

Table 5-9 
Estimated Operations Impact 

Taylor County (2012) 

    Economic Impacts     

  Direct Indirect Induced Total 
Output $0 $44,556,256 $11,888,560 $56,444,815 

Employment 0 285 92 377 

Gross County Product $0 $21,326,931 $6,481,381 $27,808,313 

Payroll $0 $8,465,786 $2,818,008 $11,283,794 

 

Impacts on Tom Green County in 2012 

In Tom Green County the total economic output was $111.5 million. Total employment impact was 460 
full-time jobs, and total payroll impact was close to $13.9 million. Gross county product increased by 
$59.2 million. 

Table 5-10 
Estimated Operations Impact 

Tom Green County (2012) 

    Economic Impacts     

  Direct Indirect Induced Total 
Output $0 $96,668,045 $14,849,052 $111,517,097 

Employment 0 361 99 460 

Gross County Product $0 $50,636,100 $8,619,215 $59,255,315 

Payroll $0 $10,695,434 $3,248,556 $13,943,990 

 

Upstream Development 

Drilling & Completion Impacts 

To estimate the impacts of drilling and completion activities in the study region, two industries were 
analyzed: Drilling Oil and Gas Wells (NAICS 213111) and Support Activities for Oil and Gas Operations 
(NAICS 213112).13 In order to assess the impacts of these activities, the total amount put into all Drilling 
and Completion activities was divided between the two industries based on the assumption that 67 
percent of costs are allocated to drilling activities and 33 percent to support activities for horizontal oil and 
gas wells,14  while the percentages were reversed for vertical wells, as these require less drilling activity 
than horizontal wells. For horizontal wells it was assumed that $4.3 billion were spent on drilling and 

                                                        
13 These sectors have codes 28 and 29 in IMPLAN. 
14 Based on a study by Marcellus State Education & Training Center, Pennsylvania Marcellus Shale Economic Impact Study.  
Summer 2012. Here, the percentages were applied to costs of drilling and support activities for oil and gas. 
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completion activities and $2.3 million were allocated to support activities for oil and gas operations. For 
vertical wells it was assumed that $660,000 were spent on drilling and completion activities and $1.3 
million were allocated to support activities for oil and gas operations. 

Based on information from HPDI and the RRC, we estimated 911 completed wells were drilled in 2012, 
with 854 vertical wells and 57 horizontal wells (including 12 directional wells). Drilling and completion 
costs were assumed to be $2.0 million (for vertical wells) and $6.9 million (for horizontal wells) for the first 
well, with decreasing costs for the following wells.  

Drilling and completion activities had an estimated total impact of nearly $2.6 billion in output (revenues) 
in 2012 and more than $936 million in gross regional product (value added), and supported 6,597 full-time 
jobs. 

Table 5-11 

Estimated Drilling and Completion Impact for the 16-County Aggregate (2012) 

  Economic Impacts   

 Direct Indirect Induced Total 
Output $2,054,887,849 $347,937,502 $155,225,541 $2,558,050,892 

Employment 3,167 2,287 1,143 6,597 

Gross Regional Product $660,919,105 $180,003,763 $95,080,792 $936,003,659 

Payroll $258,209,743 $66,921,207 $32,776,825 $357,907,775 

 

Extraction Impacts 

To estimate the impacts of the extraction activities of oil and gas, the sector with NAICS code 211, Oil 
and Gas Extraction, was chosen.15 This industry code includes Crude Petroleum and Natural Gas 
Extraction, as well as Natural Gas Liquid Extraction. In 2012, the oil and gas extraction firms in the ten 
counties included in the study had an estimated $8.9 billion total impact in output (revenues) and a gross 
regional product (value added) total impact over $4.6 billion. These activities supported a total of 12,382 
full-time jobs.16 

Table 5-12 

Estimated Extraction Operations Impact for the Aggregate 16-County Region (2012) 

    Economic Impacts     

  Direct Indirect Induced Total 
Output $7,780,075,578 $874,345,227 $278,266,477 $8,932,687,282 

Employment 3,888 6,445 2,050 12,383 

Gross Regional Product $3,960,095,596 $479,409,216 $170,497,977 $4,610,002,789 

Payroll $298,242,186 $240,933,507 $58,732,050 $597,907,743 

 

  

                                                        
15 This sector has code 20 in IMPLAN. 
16 The methodology to obtain these results is explained in Appendix C. 
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Midstream Development 

Midstream development companies have spent hundreds of millions of dollars in developing the pipelines 
needed to move the products produced in the study region to the refineries and processing plants located 
near coastal areas. Based on the information available from Hart Energy, an estimated $106.4 million 
was spent in 2012 on pipeline development and construction. These construction activities resulted in 
$142.5 million in total output impact and more than $64.5 million in total gross regional product impact. 
These activities also supported 959 full-time jobs. 

Table 5-13 

Estimated Processing Plant Construction for the Aggregate 16-County Region (2012) 

    Economic Impacts     

  Direct Indirect Induced Total 
Output $106,403,234 $17,856,318 $18,280,687 $142,540,239 

Employment 691 133 135 959 

Gross Regional Product $44,114,719 $9,266,518 $11,200,835 $64,582,071 

Payroll $33,403,168 $4,092,883 $3,858,310 $41,354,361 
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Downstream Development 

Because of the oil refining operations in the city of Big Spring, Howard County, with output close to 
70,000 barrels of oil per day, the study region enjoyed over $2.7 billion in total output impact and $550 
million in total gross regional product impact from downstream developments. These payments also 
supported 914 full-time jobs. 

Table 5-14 

Estimated Refinery Operations Impact in the Aggregate 16-County Region (2012) 

    Economic Impacts     

  Direct Indirect Induced Total 
Output $2,660,521,576 $85,613,009 $27,282,797 $2,773,417,382 

Employment 229 484 201 914 

Gross Regional Product $489,047,170 $45,226,406 $16,707,757 $550,981,334 

Payroll $41,551,622 $20,695,369 $5,759,114 $68,006,105 

 

Land Leases 

Based on information that Hart Energy has on the Permian Basin, the CCBR calculated the amount of 
new acres leased in 2012 in the study area. It was estimated that close to 80,000 acres of land were 
leased17 at $2,500 per acre, for a total close to $200 million in lease payments made to land owners 
during 2012. Without complete data, this provides a conservative estimate of lease payments made, and 
it is possible that the number is substantially higher. One way to estimate the impacts of these payments 
is to treat these lease payments not as income but as sudden increases in wealth. Based on prior 
research and as used in previous studies, only five percent of lease payments are included in the impact 
analysis as money that would be expended in the area as a direct result of these payments; this is 
referred to as a “wealth effect.” Under this assumption, only $9.0 million are considered as expenditures 
in the area, as landowners receiving these payments will also spend part of this money in other regions. 
Therefore, these payments translate into $4.9 million in total output impact, $2.9 million in total gross 
regional product, and support 37 full-time jobs. 

Table 5-15 

Estimated Lease Payments  Impact for the Aggregate 16-County Region (2012) 

    Economic Impacts     

  Direct Indirect Induced Total 
Output $0 $0 $4,917,426 $4,917,426 

Employment 0 0 37 37 

Gross Regional Product $0 $0 $2,979,926 $2,979,926 

Payroll $0 $0 $1,028,003 $1,028,003 

  

                                                        
17 Based on calculations made from Hart Energy data. 
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Royalties 

For this study, royalties were estimated at 20 percent of total revenues from oil and gas operations. 
These royalties serve as an important source of income to the owners of mineral producing property. 
These payments represent close to $1.6 billion paid to landowners. Similar to lease payments, these are 
treated as increases in wealth. However, royalties are considered a more permanent change in wealth. 
Based on previous studies,18 this report assumes that these more permanent changes in wealth will have 
a larger impact on consumption. For that reason, ten percent of total royalty payments are assumed to be 
a base for inclusion in the impacts. These assumptions translate into household expenditures of $155.6 
million for 2012. These payments create a total output impact of $77.7 million and total gross regional 
product impact of $47.6 million. The royalty payments supported 570 full-time jobs in 2012.  

Table 5-16 

Estimated Royalty Payments Impact for the 16-County Aggregate (2012) 

    Economic Impacts     

  Direct Indirect Induced Total 
Output $0 $0 $77,675,098 $77,675,098 

Employment 0 0 570 570 

Gross Regional Product $0 $0 $47,658,696 $47,658,696 

Payroll $0 $0 $16,395,347 $16,395,347 

  

                                                        
18 Lettau and Ludvigson (2004) Understanding trend and cycle in asset values: reevaluating the wealth effect on consumption, The 
American Economic Review, Vol. 94, No. 1, pp. 276-299, showed that most estimations of the relationship between wealth and 
consumption do not take into consideration the temporary nature of stock market impacts in wealth. K.J. Ruhl (2005) Solving the 
elasticity puzzle in international economics, University of Texas at Austin working paper, shows that trade elasticities can change 
substantially (more than three times) if the trade changes are permanent rather than temporary.  
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6. Economic Impacts for 2022 

The combined total impacts in the study area are projected for the year 2022 in this segment. Because of 
uncertainty about the future, a three-level projection scenario was estimated. The moderate scenario is 
the expected impact for 2022, based on expected price information from the Energy Information Agency, 
using a time-series method estimation to forecast future rig development in the study area. The low 
estimate provides a more conservative figure, while the high estimate provides impacts for a scenario in 
which activity is higher than what is currently expected. Methodology and price scenarios for natural gas 
and crude oil are shown in Appendices C and D. 

Total Projected Impacts for 2022 

The total impact of activity in the core 10-county area  in 2022 is estimated to be more than $20 billion in 
the moderate scenario, with 30,540 jobs anticipated, and revenues of $664 million for the local 
government and $701 million for the state government.19 

Table 6-1 

Estimated Impacts for the Core 10-County Area 
for 2022 in millions of dollars * 
Total Impact Three Scenarios 

 
Low  

Estimate 
Moderate 
Estimate 

High  
Estimate 

Output $7,589 $20,524 $34,295 

Employment 11,822 30,540 49,690 

Payroll $714 $1,865 $3,047 

Gross Regional Product $3,371 $9,434 $16,224 
Estimated Local Government Revenues $226 $664 $1,190 

Estimated State Revenue, incl. severance taxes $238 $701 $1,257 

 *2012 dollars 
 Source: IMPLAN software version 3, database 2011 
 
Taking into consideration all three scenarios, the impacts can be summarized as: 

• Output regional impact between $7.6 and $34.3 billion; 
• Employment regional impact between 11,800 and 49,700 jobs; and 
• Gross regional product impact between $3.4 billion and $16.2 billion 

 

The study estimated a scenario where low prices of oil for the future could produce an output as low as 
$7.6 billion, and where high prices of oil could lead to exponential growth as high as $34.3 billion. The 
ranges of these figures are broad due to high variability in the prices of oil and gas, the challenges of 
forecasting future oil and gas activities, changes in the number of wells per rig, and changes in 
productivity per well. 

As with the 2012 impacts, the IMPLAN model was adjusted to avoid double counting the impacts of 
several industries in the same area.  

                                                        
19 These estimates assume the price of oil to be $129.16 per barrel 
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Detailed Combined Future Impacts: Moderate Scenario 

Projected impacts are structured in much the same way as the current impact estimates, as they also 
include oil and gas extraction, oil and gas drilling and completion, royalties, and lease payments. The 
combined total impacts are shown in the table below, which summarizes the projected impacts of activity 
in the 10-county area for the moderate expected scenario. These results are presented in 2012 dollars to 
facilitate the comparison to current activities. Projected impacts include: 

• More than $20.5 billion in total economic output (revenues) impact 
• Over 30,500 full-time jobs supported in the area 
• More than $1 billion in salaries and benefits paid to workers 
• More than $9.4 billion in gross regional product (value added) 
• More than $701 million in state revenues, including $334.0 million in severance taxes 
• Estimated local government revenues of $664 million 

 

Table 6-2 
Moderate Scenario Estimated Combined Impacts for the Core 10-County Area 

for 2022 in millions of dollars * 
Economic Impacts 

  Direct Indirect Induced Total 

Output $17,694 $1,892 $939 $20,524 

Employment 10,279 13,351 6,910 30,540 

Payroll $1,188 $479 $198 $1,865 

Gross Regional Product $7,836 $1,022 $575 $9,434 

Estimated Local Government Revenues   $664 

Estimated State Revenue, incl. severance taxes   $701 

 

A summary of the impacts showing the top ten industries affected by the oil and gas industry is presented 
in the following tables. The first table shows the impacts based on employment: 

Table 6-3 
 

Moderate Scenario: Top Ten Industries Affected  
by Employment, 2022 

 
Industry Employment 

Maintenance and repair construction of nonresidential structures 5,863 

Extraction of oil and natural gas 5,855 

Support activities for oil and gas operations 2,866 

Food services and drinking places 1,604 

Drilling oil and gas wells 1,445 

Architectural, engineering, and related services 1,267 

Civic, social, professional, and similar organizations 974 

Wholesale trade businesses 709 

Monetary authorities and depository credit intermediation activities 689 

Retail Stores - general merchandise 661 
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The second table shows the impacts based on gross regional product: 

Table 6-4 

Moderate Scenario: Top Ten Industries Affected 
by Gross Regional Product (Value Added), 2022, in millions of dollars 

Industry 
Gross Regional Product 

(Value added) 
Extraction of oil and natural gas $6,198 

Drilling oil and gas wells $721 

Petroleum refineries $536 

Support activities for oil and gas operations $383 

Maintenance and repair construction of nonresidential structures $271 

Monetary authorities and depository credit intermediation activities $172 

Imputed rental activity for owner-occupied dwellings $151 

Electric power generation, transmission, and distribution $137 

Wholesale trade businesses $93 

Real estate establishments $60 

 

The last table shows the impacts based on output: 

Table 6-5 

Moderate Scenario: Top Ten Industries Affected 
by Output, 2022, in millions of dollars 

Industry Output 
Extraction of oil and natural gas $11,571 

Petroleum refineries $2,916 

Drilling oil and gas wells $1,814 

Support activities for oil and gas operations $1,398 

Maintenance and repair construction of nonresidential structures $517 

Monetary authorities and depository credit intermediation activities $252 

Imputed rental activity for owner-occupied dwellings $227 

Electric power generation, transmission, and distribution $219 

Wholesale trade businesses $127 

Architectural, engineering, and related services $102 
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Moderate Scenario Forecast for New Oil and Gas Wells, 2012-2022 

The number of vertical wells forecasted by the year 2022 under the moderate scenario is close to 4,800. 
Under the low and high estimates scenarios the number of wells would be close to 3,450 and 5,700, 
respectively.20 

Table 6-6 

Forecasted New Oil and Gas Vertical Wells (2013 – 2022) 
In Three Scenarios 

Years 
Moderate Price 

Scenario 
High Price 
Scenario 

Low Price 
Scenario 

2013 662 809 517 

2014 482 572 367 

2015 453 548 326 

2016 443 529 315 

2017 446 529 315 

2018 452 535 318 

2019 458 540 319 

2020 464 544 321 

2021 470 548 325 

2022 477 557 332 

2013-2022 4,806 5,711 3,455 

 

                                                        
20 Price scenarios are shown in Appendix D 
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The number of horizontal wells forecasted by the year 2022 under the moderate scenario is close to 
3,800. For these wells, the study assumed growth similar to the ones in other areas with unconventional 
shale resource activity in Texas. Under the low and high estimates scenarios the number of wells would 
be close to 1,930 and 5,900, respectively.21 

Table 6-7 

Forecasted New Oil and Gas Horizontal Wells (2013 – 2022) 
In Three Scenarios 

Years 
Moderate Price 

Scenario 
High Price 
Scenario 

Low Price 
Scenario 

2013 215 215 215 

2014 442 442 442 

2015 573 820 260 

2016 403 722 170 

2017 344 600 141 

2018 340 589 137 

2019 349 603 139 

2020 360 622 142 

2021 370 633 143 

2022 378 644 145 

2013-2022 3,775 5,891 1,933 

 

 

  

                                                        
21 Price scenarios are shown in Appendix D 
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Moderate Scenario Forecast for Production from New and Old Wells, 2012-
2022 

As production continues in the core 10-county area, the study forecasted a moderate scenario of oil and 
gas production. The current gas production figures from the RRC indicate casinghead activity as the most 
significant source of gas supplies; the forecasted production is an indicator of casinghead production. By 
2022, the moderate scenario forecasts 112 million barrels of oil and 244 billion cubic feet of gas. 

Table 6-8 
Moderate Scenario Forecasts for Production 

from New and Old Wells, Vertical and 
Horizontal, 2013-2022 

Year Oil 
Thousands (bbl) Gas (mmcf) 

2013 92,697 255,299 

2014 100,012 252,993 

2015 107,160 251,183 

2016 106,652 249,579 

2017 106,391 248,299 

2018 107,047 247,244 

2019 108,172 246,383 

2020 109,516 245,684 

2021 110,955 245,130 

2022 112,417 244,710 
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Future impacts in additional counties  

In addition to the core 10-county area actively engaging in production, several communities are expected 
to receive auxiliary benefits from the oil play, primarily as a result of their proximity to those counties with 
active drilling. These include Brown, Coke, Coleman, Runnels, Taylor, and Tom Green Counties. The 
projected future impacts for these counties are reported in the tables below, separately from the 10-
county production region impacts. 

Projected Impacts in Brown County, 2022 

The next table summarizes the economic impact for Brown County in 2022. The rows contain the 
projected economic impact for 2022 in regards to the oil and gas industry. During this period, the 
estimated total economic output will be over $10.4 million. Total employment impact will be 39 full-time 
jobs, and total payroll impact is estimated at over $1.7 million. 

The total gross county product impact is projected at $3.7 million. 

Table 6-9 
 

Estimated Impacts 
Brown County 

 
 

    Economic Impacts     
  Direct Indirect Induced Total 

Output $0 $9,040,113 $1,440,167 $10,480,280 

Employment 0 28 11 39 

Gross County Product $0 $2,880,144 $782,442 $3,662,587 

Payroll $0 $1,427,870 $297,495 $1,725,365 

 

Projected Impacts in Coke County, 2022 

The next table summarizes the economic impact for Coke County in 2022. During this period, the 
estimated total economic output will be $3 million. Total employment impact will be 11 full-time jobs, and 
total payroll impact is estimated at $169,048. 

The total gross county product impact is projected at over $990,000.  

Table 6-10 
 

Estimated Impacts  
Coke County 

 

    Economic Impacts     
  Direct Indirect Induced Total 

Output $0 $2,776,553 $295,894 $3,072,447 

Employment 0 10 2 12 

Gross County Product $0 $872,048 $121,174 $993,222 

Payroll $0 $146,463 $22,585 $169,048 
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Projected Impacts in Coleman County, 2022 

The next table summarizes the economic impact for Coleman County in 2022. During this period, the 
estimated total economic output will be $1.4 million. Total employment impact will be 10 full-time jobs, 
and total payroll impact is estimated at $176,563. 

The total gross county product impact is projected at $636,249.  

Table 6-11 
 

Estimated Impacts  
Coleman County 

 
 

    Economic Impacts     
  Direct Indirect Induced Total 

Output $0 $1,225,157 $202,280 $1,427,437 

Employment 0 8 2 10 

Gross County Product $0 $528,144 $108,104 $636,249 

Payroll $0 $146,585 $29,978 $176,563 

 

 

Projected Impacts in Runnels County, 2022 

The next table summarizes the economic impact for Runnels County in 2022. During this period, the 
estimated total economic output will be $12.8 million. Total employment impact will be 30 full-time jobs, 
and total payroll impact is estimated at $838,883. 

The total gross county product impact is projected at $3 million. 

Table 6-12 
 

Estimated Impacts  
Runnels County 

 

    Economic Impacts     
  Direct Indirect Induced Total 

Output $0 $11,306,098 $1,584,882 $12,890,979 

Employment 0 24 6 30 

Gross County Product $0 $2,496,161 $529,428 $3,025,589 

Payroll $0 $703,624 $135,259 $838,883 
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Projected Impacts in Taylor County, 2022 

The next table summarizes the economic impact for Taylor County in 2022. During this period, the 
estimated total economic output will be $80.7 million. Total employment impact will be 528 full-time jobs, 
and total payroll impact is estimated at $16 million. 

The total gross county product impact is projected at $39.4 million.  

Table 6-13 
 

 Estimated Impacts  
Taylor County 

 

 

    Economic Impacts     
  Direct Indirect Induced Total 

Output $0 $62,987,535 $17,793,299 $80,780,834 

Employment 0 390 138 528 

Gross County Product $0 $29,857,113 $9,624,311 $39,481,424 

Payroll $0 $11,884,498 $4,194,813 $16,079,311 

 

 

Projected Impacts in Tom Green County, 2022 

The next table summarizes the economic impact for Tom Green County in 2022. During this period, the 
estimated total economic output will be $148.4 million. Total employment impact will be 665 full-time jobs, 
and total payroll impact is estimated at $19 million. 

The total gross county product impact is projected at $78.9 million.  

Table 6-14 
 

Estimated Impacts 
Tom Green County 

 
 

    Economic Impacts     
  Direct Indirect Induced Total 

Output $0 $126,603,165 $21,868,626 $148,471,790 
Employment 0 504 161 665 

Gross County Product $0 $66,316,473 $12,633,240 $78,949,713 
Payroll $0 $14,404,874 $4,675,731 $19,080,605 
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Forecast Methodology 

To forecast the future impact of the oil and gas industries, the study implemented a methodology to 
project future production of oil and gas in the area.22 

1. To forecast the number of wells drilled up to the year 2021, the study estimated the following 
models: 

For district 7C: 23 

( ) ( ) ( ) ( ) τµββββ ++++= 0 tttttt PGASLnDPOILLnDPOILLnRLn ***** 211
 

 

Where: 

Table 6-15 
Parameter Estimates District 7C 

Parameter 
D
F Estimate 

Standard 
Error t Value 

Approx 
Pr > |t| 

Variable 
Label 

β� 1 1.4170 0.4132 3.43 0.0008  

β� 1 0.5449 0.1011 5.39 <.0001 Ln(POIL) 

D * β� 1 0.7562 0.1065 7.10 <.0001 D*Ln(PGAS) 

D * β1 1 -0.8865 0.1243 -7.13 <.0001 D*Ln(POIL) 

 

From December 2005 through May 2009, the relationship between the price of oil and the number or rigs 
was negative. During that period, the price of gas temporarily had a positive impact on drilling activity. 

For district 8: 24 

( ) ( ) τµββ ++= 0 tt POILLnRLn *1  

Where: 

Table 6-16 
Parameter Estimates District 8 

Parameter DF Estimate 
Standard 

Error t Value 
Approx 
Pr > |t| 

Variable 
Label 

β� 1 3.4482 0.3641 9.47 <.0001  

 β1 1 0.2616 0.0867 3.02 0.0030 Ln(POIL) 

 

For district 8A: 25 

                                                        
22 See Appendix C for complete methodology. 
23 Where Reagan and Irion are located. 
24 Where Glasscock, Howard, Martin, Mitchell, and Sterling are located. 
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( ) ( ) τµββ ++= 0 tt POILLnRLn *1  

Where: 

Table 6-17 
Parameter Estimates District 8A 

Parameter DF Estimate 
Standard 

Error t Value 
Approx 
Pr > |t| 

Variable 
Label 

β� 1 1.9092 0.4158 4.59 <.0001  

 β1 1 0.2899 0.1026 2.83 0.0053 Ln(POIL) 

 

And: 

R is the number of rigs in districts 1 and 2 from the definitions of the Texas Railroad Commission. This 
information came from the Baker Hughes web site; 

POIL is the WTI price of oil; 

PGAS is the Henry Hub price of oil; 

D is a structural parameter shifter that takes the value of 1 or 0 (dummy variable); and 

µ is the error term. 

1. The numbers of rigs for each district were allocated to the core 10-county area based on 
percentages for the year 2012.  

2. For district 7B, where Fisher and Nolan counties are located, the forecasted number of rigs 
followed the rates of growth of other shale experiences.26 

3. The following equation was used to forecast either gas or oil per well:  

For Vertical wells: 

( ) 404.0* −= tMtG i  

For Horizontal wells: 

( ) 585.0* −= tMtF i  

Where: 

M is the initial monthly production for the well, could be vertical or horizontal 

For vertical wells, M = 2,001 barrels of oil per month. For the impacts, casinghead gas provides 
additional production per well; 

For horizontal wells, M = 11,361 barrels of oil per month.27 

                                                                                                                                                                                   
25 Where Scurry is located. 
26 In this case the Eagle Ford shale. 
27 The values for M, initial monthly production, were calculated as averages from different companies from information from Hart 
Energy. The exponents were calibrated based on initial production values and the first year annual decline (calculated as an 
average, similar as the calculation for M). 
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t is the number of months in production for each well. 

4. The future production of casinghead was assumed to be a proportion of the oil produced by 
vertical wells, using percentages obtained from the production values of 2012.  

5. Prices for three different scenarios – moderate price, low price, and high price – were obtained 
from the Energy Information Agency.28 

6. Horizontal rigs were forecasted using rates of growth from other shale experiences.29  

For each scenario, the study forecasted the number of rigs and assumed differences in the number of 
wells per rig for each scenario.30 For the moderate scenario, based on other experiences, the number of 
wells per rig was 6.6 for 2013 (based on 2012 data), 10 wells per rig in 2014, and 14 wells per rig in the 
following years. Similarly, after the year 2014, 10 wells per rig were assumed in the low price scenario, 
and 18 wells per rig were assumed for the high price scenario.31  

                                                        
28 See Appendix A for information on prices used for these scenarios. 
29 Same as before, the Eagle Ford shale. 
30 The number of rigs was taken from Baker Hughes and the historical data showed rig per district and not per county. Some 
adjustments were made to calculate the number of rigs for the 14 counties included in the study. 
31 Based on communications with UTSA College of Engineering and literature review 
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7. County Highlights 

While the Texas economy has grown at a fast pace over the last decade, adding 15.8 percent more jobs 
between 2001 and 2012, only five counties in the study area have experienced similar or greater job 
growth during the same period: Reagan, Irion, Scurry, Glasscock, and Martin. In the same period of time, 
four of the counties being studied (Coleman, Fisher, Runnels, and Coke) experienced negative job 
growth. 

Reagan County has nearly doubled its workforce since 2001. Because of its proximity to the Sprayberry 
and Wolfcamp oil and gas formations, energy and supply companies have initiated development plans 
centered on the county seat of Big Lake. Pioneer Natural Resources, the state’s third largest oil-producer, 
expects to expand its operations to include 40-50 new employees. According to Reagan County Judge 
Larry Isom, as many as 16,000 workers are expected to enter the county. To address the influx of people, 
17 RV parks have been established in Big Lake: the largest was built near Reagan County High 
School, with 60 spaces reserved for RV’s and 30 spaces for 5-bedroom mobile homes currently being used 
as workforce housing.32 Investors have initiated the construction of four motels, one apartment complex, 
and the Owl’s Nest, a 24-lot single-family division located in the east side of Big Lake. Big Lake also spent 
$1 million dollars in 2013 to expand its sewer facility, with the prospect of an additional $1 million in 2014. 
The City of Big Lake has additionally spent $800,000 for water and sewer infrastructure in the industrial 
park. Despite the boom, Reagan needs additional investment in housing, retail, and infrastructure to 
convince workers to permanently locate in the county.33 The decline of road conditions resulting from the 
significant increase in traffic, especially heavy trucks, must also be addressed in order to attract and 
retain workers and their families. Reagan County has nearly doubled its workforce since 2001 and has 
one of the lowest unemployment rates in Texas at 2.0%. 

In Scurry County, nearly $92 million of capital investments entered during 2012, most of which came from 
Apache Corp. for the construction of 10 new oil wells at $7.6 million each. The Development Corporation 
of Snyder and the City of Snyder attracted additional capital investments with the approval and 
construction of the 74-acre Snyder Industrial Park. WL Plastics became the first tenant when the $14 
million, 47,000 square-foot facility opened, producing high-density polyethylene pipes for downstream 
products and services.34 The Development Corporation of Snyder opened a new rail spur into the 
industrial park on the BNSF. Over 1,000 acres of land has been sold for various development projects in the 
city and county. An ETJ (Extra Territorial Jurisdiction) boundary was developed and a TIF (Tax Increment 
Financing) district was developed for over 3,400 acres in the City of Snyder and Scurry County to facilitate 
development partnerships. To accommodate the influx of workers, three new subdivisions with over 200 
home sites, along with six motels and four apartment complexes, were announced with completion dates 
in 2013-2015, in addition to Custom Touch Village, a 150-acre workforce housing project located outside of 
Snyder.35 In 2013, a new commercial shopping center was proposed, along with three Allsups and two 
other convenience stores. The demand for commercial goods resulted in the construction of a 121,000 
square foot Super Walmart which opened November 1st, 2013, with record results. The sales tax rebate 
for November 2013 (representing September sales) was 149% higher than in November 2012. Year-on-
year sales tax revenues were up 44 percent in August and 28 percent for September 2013. Snyder sales 
tax revenue has led the 10-county region for over two years. A City of Snyder commissioned multi-family 

                                                        
32 Jeschke, Jane. “Big Lake's aim: 'Grow in right way' - Residents meet to talk about oil boom concerns.” San Angelo 
Standard- Times. June 27, 2013. 
33 Jeschke, Jane. “Oil boom reaches boil.” San Angelo Standard-Times. December 15, 2013. 
34 Adame, Jaime. “Snyder gets 1st Industrial park tenant.” Abilene Reporter-News. Jan. 24, 2012. 
35 Mangalonzo, John. “Scurry County unveils first lodge-type housing for Cline Shale workers.” Abilene Reporter News. March 20, 
2013. 
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market study in 2010 said 247 units were needed over the next five years.  The same study, updated in 
2013, said 987 units would be needed in the next five years. 

Other community investments include; the $25 million Cogdell Memorial Hospital in 2013; a new junior 
high school for Snyder ISD, estimated to cost $18 million, in 2014; a City of Snyder-issued $9 million 
bond for infrastructure improvements in 2014; the $14 million Maverick West subdivision, developed by 
Scurry County, in 2014; a proposed 700MWe wind farm, with a $1.4 billion investment between 2014 and 
2015. 

Nolan County is attracting oil-related companies and downstream industries. After being dormant for 
nearly eight years, the 88-acre Sweetwater Industrial Park reached its capacity in the span of nine   
months when three oil-field service companies bought all available property: Washita Valley Enterprises, 
an oil-field pipe manufacturer; Jet Specialty, an oil-field parts company; and Select Energy, an oil-field 
service company.36 Crest Pumping Technologies, an oil-field cement manufacturer, also announced plans 
to construct a new facility at the Sweetwater Industrial Park. BNSF expanded their rail system to include 
pipe, sand, and crude transportation. The city of Sweetwater approved a new substation by Taylor 
Electric Cooperative, establishing a regional center.37 To accommodate the expected influx of oil field 
workers in the area, Custom Touch Homes, Larson Ventures, and Turn Key Solutions formed a joint 
venture for the construction of Custom Touch Village, a 78-acre workforce housing project.38 To facilitate 
the training for future oil field workers, the West Texas campus of the Texas State Technical College 
created a new curriculum for Oil & Gas Downhole Tool Technicians (DHT), along with a six-week CDL (oil 
field-related truck operator) training program.  

Other major centers in the area are experiencing an increase in construction, possibly as a result of 
developments in energy development. Abilene, in Taylor County, announced the issuance of 157 new 
home construction permits, valued at over $29 million, in the first half of 2013. This is an increase of $8 
million from the same period in 2012.39 To accommodate increasing water demands in both Taylor and 
Fisher counties, the Texas Water Development Board approved $7.5 million in loans to the Bitter Creek 
Water Supply Corporation to finance water delivery services.40 The Development Corporation of Abilene 
(DCOA) is currently working through several oil and gas related projects with potential investments 
ranging from $10 to $80 million dollars and creation of 100-400 new jobs. 

In Tom Green County, the City of San Angelo announced the construction of a new $3.4 million water 
treatment plant to meet growing demand. Major housing projects were announced in order to meet the 
needs of the growing workforce, such as the new Concho River RV Resort; R-2 housing apartments, such 
as the Vista at Red Creek, Depot Flats, and Bentwood Cove; and R-1 motel units from major firms such 
as Residence Inn, Courtyard by Marriott, Baymont, and Candlewood Suites. Howard College broke 
ground on a new $14 million expansion for two new buildings, built for classroom instruction and student 
services.41 The San Angelo Business and Industrial Center has 400 acres available for development, 
located at the intersections of the Houston Harte Expressway, US 277N, and US 67N. A portion of the 
park was re-zoned in 2013 to accommodate a wider variety of businesses. The first 20 acres in the re-
zoned area have been purchased by CasedHole Solutions for a new facility servicing the area oil 
business. 

                                                        
36 Serrano, Belinda. “Business park booming with current property sales.” Sweetwater Reporter. December 13, 2012. 
37 Serrano, Belinda. “City, Taylor Electric establish agreement.” Sweetwater Reporter. April, 11, 2013. 
38 Mangalonzo, John. “Housing project breaks ground in Sweetwater to ease oil-field worker crunch.” Sweetwater Reporter. June 12, 
2013. 
39 Mangalonzo, John. “More new homes being built in Abilene.” Sweetwater Reporter. July 6, 2013. 
40 Klownower, Merry. “Texas Water Development Board approves a $7,500,000 loan to the Bitter Creek Water Supply Corporation 
(Nolan and Fisher Counties) to finance water system improvements.” Texas Water Development Board. February, 28, 2013. 
41 Reagan, Steve. “Howard College breaking ground for expansion.” Big Spring Herald. August 2, 2013. 
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Mitchell County is also seeing a boom in development. The county seat, Colorado City, is seeing growth 
and development in the private and public sector. For example, LWC RV Village is opening up with 60 new 
RV spaces, along with restrooms, a pool, a commissary, and other amenities. A water facility in Colorado 
City by Wood Family Properties is underway on FM 3525. In healthcare, Mitchell County Hospital is 
constructing an assisted living facility and a new nursing home. When it comes to education, Colorado City 
ISD approved a $29.9 million bond to build a new K-8 campus. A Cobblestone Inn and Suites and two 
additional branded hotels will be built, as well as a Golden Chick Restaurant. Land has also been 
purchased to begin construction on a 24-unit apartment complex, and plans are being made to construct a 
42-unit complex on the corner of 7th and Waco St. In addition to all this, Centurion Pipeline L.P., a 
subsidiary of Occidental Petroleum Corp., is proceeding with construction of the Cline Shale Pipeline 
through Irion, Sterling, Coke, Tom Green, and Mitchell Counties. It is approximately 100 miles long and will 
be completed during the 2nd quarter of 2014. 

Additionally, beginning in January, FGE Power Plant will begin construction on a 726 MWe natural gas-fired 
power plant. The location is south of Westbrook, approximately six miles from Colorado City. During the 31-
month construction phase, there will be approximately 600 workers, with the number reduced to 20-25 
permanent employees and a $2.5 million annual payroll.  Phase II of the project, which will be a mirror 
image of the first, should add an additional 726 MWe to the grid. 

In Howard County, Big Spring is the planned location for the new crude rail transport facility. The 300-acre 
site will create up to 180 construction jobs and 200 permanent jobs. The project will require up to $50 
million in capital for the crude rail trans-load facility, including supporting infrastructure, and an additional 
$100 million for a natural gas processing facility. Several similar projects are now in the discussion phase, 
and determinations and announcements should be made in the near future. Residential construction is at 
the highest it has been in a number of years, and commercial projects are currently underway. Several new 
hotels are scheduled, and retail projects have recently been announced. Big Spring is located off of 
Interstate 20 which, in addition to the rail facility, may mean that Big Spring could be a transportation hub 
for the Permian Basin in years to come.  
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8. Local Government Challenges 

The use of new technologies in the area, namely horizontal drilling coupled with hydraulic fracture 
stimulation, provides new scenarios for future development and may provide new opportunities and 
challenges to these counties. These new processes, for example, require an intensive amount of water. 
Rapid growth in oil and gas activities may lead to an increase in demand for other residential and 
commercial goods and services (i.e. hotels, restaurants, real estate, etc.). In this sense, some lessons 
from other Texas counties in similar situations may give some guidance. The following are some 
important issues:  

1. Population growth will not be as explosive as in the case of “boomtowns” 

The study area is not the first to undergo rapid transformation due to an abundance of unconventional oil 
and natural gas reserves. One of these examples happened in north Texas, in the Barnett Shale region. 

Two of the counties in the Barnett Shale region, Wise and Johnson, were looked at extensively 42 in a 
series of studies. They were chosen for their proximity to the shale play and for their difference in the 
phase of production at the time of the studies: Johnson County was seen as an emerging player in the 
drilling business, while Wise County had active production since 1981, making it a mature player in the 
industry.  

In her 2011 study, Brooklynn Wynveen began by stating an important fact: the effects on towns with 
unconventional energy developments will not be like those that affected the “oil boomtowns,” with which 
West Texas has some experience. This is a different experience for a variety of reasons: the fact that 
unconventional exploration can occur near metropolitan areas gives a larger labor force to pull from, and 
that same larger labor force can more easily absorb a large influx of outside labor; the drilling phase is 
short; and the production phase requires even less workers than the drilling phase. “These factors 
combine to curb the population growth that often results in social and economic disruption,” she notes. 
However, this is not to say that all adverse effects can be avoided. 

2. People’s concerns evolve over time as drilling and production activities grow 

Comments sent to the researchers helped to flesh out the concerns the residents had. “Respondents 
[from both counties] generally agreed that local natural gas development offered economic benefits at 
both the community and the individual level, although Wise County respondents added the caveat that 
these benefits were not uniformly experienced by the entire local population.”  

There were some considerable differences between responses in the two counties, however. For 
example, “general environmental concerns and water issues, surfaced only in Wise County [mature 
production].” Additionally, “health and safety concerns were cited more frequently in Wise County than 
were traffic and road conditions – the reverse was true in Johnson County.”  

  

                                                        
42 Theodori, G. (2009), Theodori, G. (2012), and Wynveen, B. (2001).  
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3. In the short run, road and traffic conditions are important issues 

The main complaints of residents in both Johnson and Wise counties were in regards to increased truck 
traffic, which is a nuisance at best and a public health hazard at worst. It cannot be avoided, but its results 
can be mitigated. Careful planning and training on the parts of the energy companies, as well as on the 
part of local governments, can ensure that proper procedures are created and followed. Civic leaders 
should ensure an equitable distribution of newly-acquired revenue, especially for projects that mitigate the 
damage of drilling activities. For example, “funding of road repairs should be equitably allocated to all 
areas of the community that experience industry-related road damage.”  

In the Eagle Ford Shale play of South Texas, oil and gas companies have discovered that road problems 
are a direct result of the overuse of heavy-haul vehicles to and from rigs. While the Texas Department of 
Transportation (TxDOT) has stated that $400 million of repairs are needed for those damaged roads, the 
state legislature has only allocated $225 million. As a result, TxDOT has proposed asphalt-to-gravel 
conversions of between 83 to 400 miles of road. These conversions will have significant impact on travel 
in the area, as speeds on them are limited to 30 miles per hour. Because of the controversial nature of 
the decision, TxDOT self-imposed a moratorium of 60 days to get more feedback from stakeholders, and 
the situation remains fluid. 

Careful planning can help prevent such a fate from occurring in the study area.  

4. Communication is very important  

Many of the people surveyed in Johnson and Wise counties indicated that they are kept out of the loop 
when it comes to information regarding the oil and gas industry in their own neighborhood. If the industry 
is not willing to communicate with the people in the area, then local governments must step up and do so. 
To ignore this issue is to alienate the local population. 

5. Water and environmental concerns grow over time 

Adding to these concerns, residents of Wise County (mature production) were overwhelmingly more likely 
to cite water quality concerns, with one respondent cited as saying “I think that in time our aquifers will be 
permanently damaged by all the drilling.” 

6. Appropriate use of revenues provides satisfaction to stakeholders 

The community in Johnson County perceived benefits that Wise County already had, mostly when it 
comes to alleviating poverty or improving healthcare services. 

In Wise County it appears that having an economic stimulus for a longer period of time has helped to 
ensure that long-term sustainability needs, such as access to healthcare, fire and police protection, and 
schools, have been properly funded. 
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9. Appendices 

Appendix A: Production and prices in 2012 

Actual production for 2012: 

Table 9-1 
Oil Gas Condensate Casinghead 

in Bbl in Mcf in Bbl in Mcf 
76,412,235 9,304,220 109,351 202,159,345 

 

The price of condensate is assumed to be 57 percent of the price of oil, and the price of casinghead is the 
same as natural gas.43 

Prices: 

Table 9-2 
Year Henry hub price Price of crude oil per bbl 
2012 $2.75 $94.13 

 

Production in dollars for 2012, for a combined total of $7.8 billion: 

Table 9-3 
Oil Gas Condensate Casinghead Total 

$7,192,683,681 $25,586,605 $5,867,129 $555,938,199 $7,780,075,614 

 

  

                                                        
43 From EIA web site at http://www.eia.gov/dnav/ng/ng_pri_sum_dcu_nus_m.htm. “Average 2009 propane spot prices at Mt. Belvieu 
were 43 percent below the cost of the West Texas Intermediate (WTI) marker crude oil price when measured in dollars per barrel.” 
Taken from 2011 Propane Market Outlook from the Propane Education and Research Council at: 
http://www.propanecouncil.org/uploadedFiles/Ad/2011_Propane_Market_Outlook_Final.pdf 
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Appendix B: Rank-order tests 

Spearman’s rank-order tests measure the strength of association between two ranked indicators. The 
Spearman’s correlation coefficient 𝜌, different from the p-value, measures this association and can take 
any value between -1 and 1. When the value of 𝜌=-1 there is a negative relationship, meaning that when 
the value of one indicator is increasing the value of the other indicator is decreasing: thus, the rankings 
are reversed. When the value of 𝜌=1, both indicators are positively correlated, and when one indicator 
increases the other also increases: the rankings show the same exact order. When 𝜌=0, there is no 
association between the indicators. Thus, the closer 𝜌 is to zero, the less association between the 
rankings. In the study, the rankings are for percentage changes in the indicators. 

Jobs Change 

There is no significant correlation among the rankings of percent change among the three periods, 
because p=0.7936 for periods 2001-2005 and 2005-2010, p=0.1262 between 2001-2005 and 2010-2012, 
p=0.6066 between 2005-2010 and 2010-2012. Thus the relationship among the 3 periods is not clear. 

Table 9-4 

 

2001-2005 2005-2010 2010-2012 n=12
Fisher 10.5 10 11 2001-2005 2005-2010 2010-2012
Glasscock 3 11 3 1.00000 -0.08470 0.66700
Howard 12 8 9 0.79360 0.12620
Irion 7 1 5.5 -0.08470 1.00000 0.16580
Martin 5 6 2 0.79360 0.60660
Mitchell 10.5 6 12 0.46670 0.16580 1.00000
Nolan 4 9 10 0.12620 0.60660
Reagan 1 2 5.5
Scurry 9 3 1
Sterling 2 12 4
10-county area 8 6 7
Texas 6 4 8
Per Capita Personal Income

2005-‐2010	  
P-‐value
2010-‐2012	  
P-‐value

Spearman's Rank-Order Correlation Test of Job Change
Rank of Percent Change Spearman Correlation Coefficient

Prob> |r| under H0: Rho=0

2001-‐2008	  
P-‐value
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Per Capita Personal Income 

There is no significant correlation between the rankings of percent change in 2001-2006 and 2006-2011, 
because p=0.8624. Thus the relationship between the two periods is not clear. 

Table 9-5 

 

 

Per Capita Retail Sales 

There is no significant correlation between the ranking of percent change in 2001-2006 and 2006-2011, 
because p=0.5372. Thus the relationship between the two periods is not clear. 

Table 9-6 

 

 

  

2001-2006 2006-2011 n=12 Prob> |r| under H0: Rho=0
Fisher 12 2 2001-2006 2006-2011
Glasscock 2 12 1.00000 -0.05610
Howard 8 8 0.86240
Irion 3 1 -0.05610 1.00000
Martin 4 9 0.86240
Mitchell 11 4.5
Nolan 9.5 7
Reagan 1 3
Scurry 5 4.5
Sterling 6 10
10-county area 7 6
Texas 9.5 11

2006-‐2011	  
P-‐value

Spearman's Rank-Order Correlation Test of Per Capita Income Change
Rank of Percent Change Spearman Correlation Coefficient

2001-‐2006	  
P-‐value

2002-2007 2007-2012 n=12 Prob> |r| under H0: Rho=0
Fisher 7 6 2002-2007 2007-2012
Glasscock 5 1 1.00000 0.20910
Howard 8 4 0.53720
Irion 1 9 0.20910 1.00000
Martin 10 5 0.53720
Mitchell 9 8
Nolan 3 10
Reagan 11 11
Scurry 4 3
Sterling 2 2
10-county area 6 7

Spearman's Rank-Order Correlation Test of Per Capita Retail Sales Change
Rank of Percent Change Spearman Correlation Coefficient

2002-‐2007	  P-‐
value

2007-‐2012	  P-‐
value
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Population 

The correlation between the ranking of percent change in 2001-2005 and 2005-2010 is significantly 
positive at the five percent level of significance, because p=0.0493, and the correlation coefficient, 
𝜌=0.5775, is very different from zero. However, there is no significant correlation between the ranking of 
percent change in the other two periods, because p=0.5098 for the comparison between 2001-2005 and 
2010-2012, and p=0.2511 between 2005-2010 and 2010-2012. Thus the relationship between these two 
periods is not clear. 

Table 9-7 

 

Public School Enrollment 

There is no significant correlation between the ranking of percent change in 2001-2006 and 2006-2011, 
because p=0.3234. Thus the relationship between the two periods is not clear. 

Table 9-8 

 

 

  

2001-2005 2005-2010 2010-2012 n=12
Fisher 6 1 12 2001-2005 2005-2010 2010-2012
Glasscock 11 10 5 1.00000 0.57750 -0.21130
Howard 3 5 6 0.04930 0.50980
Irion 8 9 1 0.57750 1.00000 0.35660
Martin 0 2 2 0.04930 0.25510
Mitchell 6 8 9 -0.21130 0.35660 1.00000
Nolan 9 7 10 0.50980 0.25510
Reagan 6 3 3
Scurry 2 4 7
Sterling 12 12 1
10-county area 4 6 8
Texas 1 1 4

2005-‐2010	  
P-‐value
2010-‐2012	  
P-‐value

Spearman's Rank-Order Correlation Test of Population Change
Rank of Percent Change Spearman Correlation Coefficient

Prob> |r| under H0: Rho=0

2001-‐2008	  
P-‐value

2001-2006 2006-2011 n=12 Prob> |r| under H0: Rho=0
Fisher 4.5 9 2001-2006 2006-2011
Glasscock 11 10 1.00000 0.31210
Howard 6 7 0.32340
Irion 3 11 0.31210 1.00000
Martin 8.5 3.5 0.32340
Mitchell 2 7
Nolan 8.5 7
Reagan 10 3.5
Scurry 4.5 1.5
Sterling 12 12
10-county area 7 5
Texas 1 1.5

Spearman's Rank-Order Correlation Test of Total Students Change
Rank of Percent Change Spearman Correlation Coefficient

2001-‐2006	  
P-‐value
2006-‐2011	  
P-‐value
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Total Teachers Change 

There is no significant correlation between the ranking of percent change in 2001-2006 and 2006-2011, 
because p=0.5331. Thus the relationship between the two periods is not clear. 

Table 9-9 

 

 

Students per Teacher Change 

The correlation between the ranking of percent change in 2001-2006 and 2006-2011 is marginally 
significantly negative at the five percent level of significance, for p=0.0503, and the correlation coefficient, 
𝜌=-0.5754, is very different from zero. In this case, for the period 2001-2006, Irion showed the highest 
increase in the ratio of students per teacher, and for the period 2006-2011, Irion showed the lowest 
increase in the ratio.  

Table 9-10 

 

 

  

2001-2006 2006-2011 n=12 Prob> |r| under H0: Rho=0
Fisher 10.5 10 2001-2006 2006-2011
Glasscock 2 12 1.00000 0.20000
Howard 5 9 0.53310
Irion 5 5 0.20000 1.00000
Martin 10.5 1.5 0.53310
Mitchell 3 3
Nolan 8 8
Reagan 5 6.5
Scurry 9 4
Sterling 12 11
10-county area 7 6.5
Texas 1 1.5

Spearman's Rank-Order Correlation Test of Total Teachers Change
Rank of Percent Change Spearman Correlation Coefficient

2001-‐2006	  
P-‐value
2006-‐2011	  
P-‐value

2001-2006 2006-2011 n=12 Prob> |r| under H0: Rho=0
Fisher 2.5 5 2001-2006 2006-2011
Glasscock 12 1 1.00000 -0.57540
Howard 6 3 0.05030
Irion 1 12 -0.57540 1.00000
Martin 5 10 0.05030
Mitchell 4 11
Nolan 7.5 4
Reagan 11 2
Scurry 2.5 7
Sterling 10 9
10-county area 7.5 6
Texas 9 8

Spearman's Rank-Order Correlation Test of Total Students Per Teacher Change
Rank of Percent Change Spearman Correlation Coefficient

2001-‐2006	  P-‐
value

2006-‐2011	  P-‐
value
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Officers per 10,000 People 

There is no significant correlation between the ranking of percent change in 2005-2008 and 2008-2011, 
because p=0.1084. Thus the relationship between the two periods is not clear. 

Table 9-11 

 

 

Offenses per 10,000 People 

There is no significant correlation between the ranking of percent change in 2005-2008 and 2008-2011, 
because p=0.3593. Thus the relationship between the two periods is not clear. 

Table 9-12 

 

 

  

2001-2006 2006-2011 n=12 Prob> |r| under H0: Rho=0
Fisher 6 6 2001-2006 2005-2010
Glasscock 5 2 1.00000 -0.48690
Howard 11 3 0.10840
Irion 1 10 -0.48690 1.00000
Martin 8 12 0.10840
Mitchell 4 11
Nolan 10 7.5
Reagan 2 9
Scurry 3 5
Sterling 12 1
10-county area 9 4
Texas 7 7.5

Spearman's Rank-Order Correlation Test of Officers Per 10,000 Persons Change
Rank of Percent Change Spearman Correlation Coefficient

2001-‐2008	  
P-‐value
2005-‐2010	  
P-‐value

2001-2006 2006-2011 n=12 Prob> |r| under H0: Rho=0
Fisher 11 8 2001-2006 2006-2010
Glasscock 1 2.5 1.00000 -0.29070
Howard 3 9 0.35930
Irion 4 10 -0.29070 1.00000
Martin 12 1 0.35930
Mitchell 10 2.5
Nolan 7 4
Reagan 9 12
Scurry 6 5
Sterling 2 11
10-county area 5 7
Texas 8 6

Spearman's Rank-Order Correlation Test of Offenses Per 10,000 Persons Change
Rank of Percent Change Spearman Correlation Coefficient

2001-‐2008	  
P-‐value
2005-‐2010	  
P-‐value
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Physicians per 10,000 People 

There is no significant correlation between the ranking of percent change in 2001-2006 and 2006-2011, 
because p=0.9827. Thus the relationship between the two periods is not clear. 

Table 9-13 

 

 

Registered Nurses per 10,000 People 

The correlation between the ranking of percent change in 2001-2006 and 2006-2011 is significantly 
negative at the one percent level of significance, for p=0.0041, and the correlation coefficient, 𝜌=-0.7601, 
is very different from zero. 

Table 9-14 

 

 

  

2001-2006 2006-2011 n=12 Prob> |r| under H0: Rho=0
Fisher 1 3 2001-2006 2006-2011
Glasscock 12 5 1.00000 0.00700
Howard 9 2 0.98270
Irion 3 12 0.00700 1.00000
Martin 8 10 0.98270
Mitchell 10 7
Nolan 2 8
Reagan 11 9
Scurry 6 11
Sterling 4 5
10-county area 7 5
Texas 5 1

Spearman's Rank-Order Correlation Test of Physicians Per 10,000 Persons
Rank of Percent Change Spearman Correlation Coefficient

2001-‐2008	  
P-‐value
2005-‐2010	  
P-‐value

2001-2006 2006-2011 n=12 Prob> |r| under H0: Rho=0
Fisher 2 1 2001-2006 2006-2011
Glasscock 12 1 1.00000 -0.76010
Howard 5 6 0.00410
Irion 11 2 -0.76010 1.00000
Martin 9 3 0.00410
Mitchell 6 7.5
Nolan 3 10
Reagan 10 9
Scurry 8 5
Sterling 1 12
10-county area 7 7.5
Texas 4 4

Spearman's Rank-Order Correlation Test of RNs per 10,000 Persons Change
Rank of Percent Change Spearman Correlation Coefficient

2001-‐2008	  
P-‐value
2005-‐2010	  
P-‐value
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Food Stamps per Case	  

There is no significant correlation between the ranking of percent change in 2005-2008 and 2008-2012, 
because p=0.8970. Thus the relationship between the two periods is not clear. 

Table 9-15 

 

 

Food Stamps Per Capita	  

There is no significant correlation between the ranking of percent change in 2005-2008 and 2008-2012, 
because p=0.4030. Thus the relationship between the two periods is not clear. 

Table 9-16 

 

  

2005-2008 2008-2012 n=12 Prob> |r| under H0: Rho=0
Fisher 7 10 2005-2008 2008-2012
Glasscock 11 12 1.00000 0.04200
Howard 2 11 0.89700
Irion 12 2 0.04200 1.00000
Martin 4 1 0.89700
Mitchell 10 4
Nolan 9 8
Reagan 3 3
Scurry 6 7
Sterling 1 5
10-county area 5 9
Texas 8 6

Spearman's Rank-Order Correlation Test of Food Stamps Per Case
Rank of Percent Change Spearman Correlation Coefficient

2001-‐2008	  
P-‐value
2005-‐2010	  
P-‐value

2005-2008 2008-2012 n=12 Prob> |r| under H0: Rho=0
Fisher 3 5 2005-2008 2008-2012
Glasscock 11 7 1.00000 0.26620
Howard 5.5 11 0.40300
Irion 2 6 0.26620 1.00000
Martin 12 12 0.40300
Mitchell 11 4
Nolan 10 9
Reagan 5.5 3
Scurry 8 8
Sterling 4 1
10-county area 7 10
Texas 9 2

Spearman's Rank-Order Correlation Test of Food Stamps Per Capita
Rank of Percent Change Spearman Correlation Coefficient

2001-‐2008	  
P-‐value
2005-‐2010	  
P-‐value
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Appendix C: Detailed forecast methodology 

As in previous studies, 44 the estimation of the relationship between rig activity, the price of oil, and the 
price of natural gas provides a basis for forecasting future rig activity. In the 10-county area, this study 
uses price forecasts made by the Energy Information Agency (EIA), with the price of oil corresponding to 
the West Texas Intermediate (WTI) quotes, and the price of gas corresponding to the Henry Hub quotes. 
The period of analysis begins January 2008 and ends December 2012. 

This study uses a time series model to estimate the effects of the prices of oil and gas in drilling activity in 
West Texas. Estimating the regressions in three different distinct districts provided better estimates than a 
regression on the area as a whole. 

For the sake of reference, the following acronyms are used in the tables in this appendix: 

• AIC  Akaike’s information criterion 
• AICC Corrected Akaike’s information criterion  
• SBC Schwarz Bayesian information criterion  
• MAE Mean absolute error 
• MAPE Mean absolute percent error 
• DFE Degrees of freedom 
• HQC Hannan-Quinn information criterion 
• Root MSE Model root mean square error 
• SSE Error sum of squares 
• MSE Mean square error 

District 7C 

The effects of the prices of oil and gas on drilling activity have been under study for several years45. 
Recent studies have led to estimates of the effects of future and spot prices on current drilling activity46 
and the relationship between crude oil and natural gas prices.47 Some studies also estimated the price 
elasticities of drilling for oil or gas in the state of Texas.48 

The information for the number of rigs was collected from Baker Hughes and corresponds to districts 7C, 
8, and 8A, taken from the RRC; these districts include most of the ten counties included in the study, 
except the two counties in district 7B: Fisher and Nolan. After the parameters were estimated and 
forecasts made, additional rigs were added to include 7B rigs for year 2012. Further forecasts for district 
7B assumed a rate of growth in horizontal rigs similar to the growth experienced in the Eagle Ford Shale. 

The study reviewed model specifications with only one price at a time, either using the price of oil or the 
price of gas as an explanatory variable, but the final specification included only the price of oil, an 
interaction variable for the price of natural gas, and the dummy variable. These results indicated some 
effects that the price of gas has had in the gas and oil drilling activity in the study area for some months. 

CUSUM and CUSUMSQ tests were implemented to find structural breaks in the time series. These tests 
helped determine the existence of structural changes from December 2005 through May 2009.  
                                                        
44 For instance, the economic impact of the Eagle Ford Shale from March 2013 by the CCBR. 
45 For instance, Steele, J.L. The Use of Econometric Models by Federal Regulatory Agencies. (1971) D.C. Heath and Company, 
Lexington, Massachusetts. 
46 Chen, Fan, Energy Futures Prices and Drilling Activity (September 10, 2011). Available at SSRN: 
http://ssrn.com/abstract=1925748  
47 Villar, J.A. and Joutz, F.L. The Relationship Between Crude Oil and Natural Gas Prices (October 2006). Energy Information 
Administration. Available at: ftp://ftp.eia.doe.gov/pub/oil_gas/natural_gas/feature_articles/2006/reloilgaspri/reloilgaspri.pdf  
48 Mine, K. Y. and Thies, J. Oil and Gas Rises Again in a Diversified Texas (First Quarter 2011) Southwest Economy, Federal 
Reserve Bank of Dallas. Available at: http://www.dallasfed.org/assets/documents/research/swe/2011/swe1101g.pdf  
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Because of the structural changes, a dummy variable was included in the model; this variable takes the 
value of 1 for the period of structural change and zero otherwise. The dummy variable acted as an 
intercept shifter. 

Durbin-Watson tests indicated the presence of a positive serial correlation, as is usual in time series data. 
Further Lagrange Multiplier tests confirmed the presence of serial correlation for lags larger than one. 
Given the monthly data, lags of up to twelve months were specified. Serial correlation makes the error 
variance too small, rendering t-tests with unreliably high values. To correct this problem, a Maximum 
Likelihood Estimate procedure was implemented. The following tables show the results: 

Table 9-17 
Maximum Likelihood Estimates 

SSE 2.05039101 DFE 148 

MSE 0.01385 Root MSE 0.11770 

SBC -189.73582 AIC -214.13467 

MAE 0.08736093 AICC -213.15508 

MAPE 2.595046 HQC -204.22491 

Log Likelihood 115.067335 
Regress R-

Square 
0.2368 

  Total R-Square 0.9528 

  Observations 156 

 
Table 9-18 

Parameter Estimates 

Variable DF Estimate 
Standard 

Error t Value 
Approx 
Pr > |t| 

Variable 
Label 

Intercept 1 2.4916 0.4593 5.42 <.0001  

lnop 1 0.2746 0.1101 2.50 0.0137 lnop 

intgp 1 0.6238 0.0982 6.35 <.0001 intgp 

intop 1 -0.7365 0.1105 -6.66 <.0001 intop 
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To estimate a time series regression, it is necessary to find out whether the variables follow a stationary 
process. Standard Augmented Dickey-Fuller (ADF) tests were used to find out if the variables have unit 
roots. If they do, they are not stationary and standard OLS estimations produce spurious regressions.  If 
the variables are not stationary, it is important to find out if they are cointegrated in the long run, as this 
means that their relationship is not spurious. The following table shows results for up to one lag. 

Table 9-19 
Dickey-Fuller Unit Root Tests 

Variable Type Rho Pr < Rho Tau 
Pr < 
Tau 

Diff rigs Zero Mean -51.96 <.0001 -5.09 <.0001 

 Single Mean -53.79 0.0012 -5.15 <.0001 

 Trend -53.82 0.0005 -5.14 0.0002 

Diff oil price Zero Mean -102.33 0.0001 -7.12 <.0001 

 Single Mean -103.92 0.0001 -7.15 <.0001 

 Trend -103.94 0.0001 -7.12 <.0001 

 

These results indicate that the variables were integrated of order 1 for the single mean specification. 

 A Johansen cointegrating test, using the trace statistics and the maximum eigenvalue, showed one 
cointegrating relationship among the variables when considering a constant with no trend and nine lags. 
Another test with a constant and a trend showed no cointegrating relationships. The following table shows 
the results for the cointegrating relationship: 

 

Table 9-20 
 

Cointegration Rank Test Using Trace 
 

H0: 
Rank=r 

H1: 
Rank>r Eigenvalue Trace 

5% 
Critical 
Value 

Drift in 
ECM 

Drift in 
Process 

0 0 0.4285 68.7574 15.34 Constant Linear 

1 1 0.0181 2.1710 3.84 
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The final model specification is: 

( ) ( ) ( ) ( ) τµββββ ++++= 0 tttttt PGASLnDPOILLnDPOILLnRLn ***** 211
 

Where: 

Table 9-21 
Parameter Estimates District 7C 

Parameter 
D
F Estimate 

Standard 
Error t Value 

Approx 
Pr > |t| 

Variable 
Label 

β₀ 1 2.4916 0.4593 5.42 <.0001  

β₁ 1 0.2746 0.1101 2.50 0.0137 Ln(POIL) 

D * β₂ 1 0.6238 0.0982 6.35 <.0001 D*Ln(PGAS) 

D * β1 
1 -0.7365 0.1105 -6.66 <.0001 D*Ln(POIL) 

 

And: 

R is the number of rigs in district 7c from the definitions of the Texas Railroad Commission. This 
information came from the Baker Hughes web site; 

POIL is the WTI price of oil; 

PGAS is the Henry Hub price of gas; 

D is a structural parameter shifter that takes values of 1 or 0 (dummy variable); and 

 µ is the error term. 

 

District 8 

In this case, a dummy variable from April 2004 through August 2011 was used as a result of structural 
change tests. 

Similar to the previous district, cointegration exists between the number of rigs and the price of oil. 

Table 9-22 
Yule-Walker Estimates 

SSE 1.55838175 DFE 157 

MSE 0.00993 Root MSE 0.09963 

SBC -267.21191 AIC -279.53753 

MAE 0.07472542 AICC -279.28112 

MAPE 1.76892245 HQC -274.53283 

Log Likelihood -484.37407 Regress R-Square 0.0812 

    Total R-Square 0.9804 

    Observations 161 
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Table 9-23 
Parameter Estimates 

Variable DF Estimate 
Standard 

Error t Value 
Approx 
Pr > |t| 

Variable 
Label 

Intercept 1 3.1833 0.3603 8.83 <.0001  

lnop 1 0.3251 0.0873 3.73 0.0003 lnop 

 
Table 9-24 

Dickey-Fuller Unit Root Tests 

Variable Type Rho 
Pr < 
Rho Tau 

Pr < 
Tau 

Diff rigs Zero Mean -51.96 <.0001 -5.09 <.0001 

 Single Mean -53.79 0.0012 -5.15 <.0001 

 Trend -53.82 0.0005 -5.14 0.0002 

Diff oil price Zero Mean -102.33 0.0001 -7.12 <.0001 

 Single Mean -103.92 0.0001 -7.15 <.0001 

 Trend -103.94 0.0001 -7.12 <.0001 

 
Table 9-25 

 
Cointegration Rank Test Using Trace 

 

H0: 
Rank=r 

H1: 
Rank>r Eigenvalue Trace 

5% 
Critical 
Value 

Drift in 
ECM 

Drift in 
Process 

0 0 0.3895 61.0737 15.34 Constant Linear 

1 1 0.0196 2.3525 3.84 
  

 

The final model specification is: 

( ) ( ) τµββ ++= 0 tt POILLnRLn *1  

Where: 

Table 9-26 
Parameter Estimates District 8 

Parameter DF Estimate 
Standard 

Error t Value 
Approx 
Pr > |t| 

Variable 
Label 

β₀ 1 3.1833 0.3603 8.83 <.0001  

 β1 1 0.3251 0.0873 3.73 0.0003 Ln(POIL) 
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District 8A 

In this case, a dummy variable from March 2004 through June 2009 was used as a result of structural 
changes tests. 

Similar to the previous district, cointegration exists between the number of rigs and the price of oil. 

 
Table 9-27 

Maximum Likelihood Estimates 

SSE 3.36513748 DFE 158 

MSE 0.02130 Root MSE 0.14594 

SBC -149.03305 AIC -158.27726 

MAE 0.11277127 AICC -158.12439 

MAPE 3.86967673 HQC -154.52373 

Log Likelihood 
82.1386292 

Regress R-
Square 

0.0246 

Durbin-Watson 1.8633 Total R-Square 0.8542 

   Observations 161 

 

Table 9-28 
Parameter Estimates 

Variable DF Estimate 
Standard 

Error t Value 
Approx 
Pr > |t| 

Variable 
Label 

Intercept 1 2.1603 0.4627 4.67 <.0001  

lnop 1 0.2271 0.1134 2.00 0.0469 lnop 

 

Table 9-29 
Dickey-Fuller Unit Root Tests 

Variable Type Rho Pr < Rho Tau Pr < Tau 

Diff rigs Zero Mean -51.96 <.0001 -5.09 <.0001 

 Single Mean -53.79 0.0012 -5.15 <.0001 

 Trend -53.82 0.0005 -5.14 0.0002 

Diff oil prices Zero Mean -102.33 0.0001 -7.12 <.0001 

 Single Mean -103.92 0.0001 -7.15 <.0001 

 Trend -103.94 0.0001 -7.12 <.0001 
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Table 9-30 
 

Cointegration Rank Test Using Trace 
 

H0: 
Rank=r 

H1: 
Rank>r Eigenvalue Trace 

5% 
Critical 
Value 

Drift in 
ECM 

Drift in 
Process 

0 0 0.3772 58.6210 15.34 Constant Linear 

1 1 0.0189 2.2689 3.84 
  

 

The final model specification is: 

( ) ( ) τµββ ++= 0 tt POILLnRLn *1  

Where: 

Table 9-31 
Parameter Estimates District 8A 

Parameter DF Estimate 
Standard 

Error t Value 
Approx 
Pr > |t| 

Variable 
Label 

β₀ 1 2.1603 0.4627 4.67 <.0001  

 β1 1 0.2271 0.1134 2.00 0.0469 Ln(POIL) 
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Appendix D: Three price scenarios 

Table 9-32 

Year 
Moderate Henry Hub 
Price per Thousand 

Cubic Feet 

Moderate WTI 
Price of Crude oil 

per bbl 
2013 $3.36 $90.88 

2014 $3.28 $92.68 

2015 $3.32 $94.00 

2016 $3.86 $98.85 

2017 $4.06 $105.57 

2018 $4.42 $110.20 

2019 $4.59 $114.85 

2020 $4.77 $119.43 

2021 $5.00 $124.15 

2022 $5.35 $129.16 

 
Table 9-33 

Year 
Low Henry Hub Price 
per Thousand Cubic 

Feet 

Low WTI Price of 
Crude oil per bbl 

2013 3.20 $39.93 

2014 3.00 $35.94 

2015 3.04 $34.78 

2016 3.51 $35.26 

2017 3.64 $36.97 

2018 3.93 $38.18 

2019 4.04 $38.52 

2020 4.20 $39.06 

2021 4.36 $41.03 

2022 4.63 $43.57 

 
Table 9-34 

Year 
High Henry Hub Price 
per Thousand Cubic 

Feet 

High WTI Price of 
Crude oil per bbl 

2013 3.49 $172.89 

2014 3.51 $166.76 

2015 3.55 $161.53 

2016 4.22 $166.76 

2017 4.51 $176.54 

2018 4.97 $184.06 

2019 5.22 $188.17 

2020 5.54 $191.66 

2021 5.88 $196.69 

2022 6.37 $205.97 
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Appendix E: Perceptions in Wise and Johnson counties 

Using Brown and Wise as examples of mature and emerging production sites, respectively, we can 
gauge a baseline for the kinds of public perceptions that will need to be dealt with by local leaders. 

Emerging Production 

We will use Johnson County to show us what changes the community goes through during the beginning 
of the drilling phase, before it moves fully into the production phase of energy exploration.  

Johnson County began 2001 with only two wells; that number soared to 144 in 2005, and skyrocketed to 
1895 by the year 2009. It is the epitome of an unconventional drilling “boomtown.” As such, the problems 
they have experienced thus far involve the initial drilling phase, which although rather short (approx. 65 
days per well) is “associated with around-the-clock drilling, noise, and lights.”  

They share most of their primary concerns with Wise County, though some are different. Examples such 
as noise pollution, the condition of roads, population growth, and lights from gas drilling are all high on 
their list of concerns, and are all side effects of the initial drilling phase of production.  

Table 9-35 

 
Source: Wynveen, B., A thematic analysis of local respondents’ perceptions of Barnett Shale energy development 
Rank order shows level of agreement with statement, from strongest to weakest 
* indicates statistically significant responses 

Negative Perceptions Positive Perceptions
Increased truck traffic Availability of good jobs*

Water used by gas producers Fire protections services*
Noise pollution Local police protections
Condition of roads and streets* Quality of local schools*
High tax rates
Depletion of aquifers
Air pollution
Traffic accidents
Environmental quality
Odors/fumes from drilling
Population growth*
Light from gas drilling
Loss of privacy
Land use conflicts
Water pollution*
Crime
Use of illegal drugs
Fire hazards
Gas well explosions
Respect for law and order
Disagreement among residents
Absences of zoning regulations
Effectiveness of city governments
Poverty*
Medical and health care services*
Effectiveness of county governments

Johnson County



 88 

 

They also have yet to receive some of the perceived benefits that Wise County has experienced, mostly 
longer-term effects such as alleviating poverty or improving healthcare services.  

Mature Production 

Wise County has seen drilling activity since the early 1980s, though it too has experienced a substantial 
increase in activity in the last ten years. It is a useful comparison because it experienced the shock of 
new energy development long ago, and is now dealing with its aftereffects, as well as the effects of 
continued production of the land (which consumes less, though different, resources then the drilling 
phase).  

Because of this, we can look to them as an example of the long-term issues and benefits that can come 
from energy exploration.  For example, Wise County has more concerns regarding water availability, and 
water pollution is near the top of their list of concerns.  

At the same time, it appears that the having had an economic stimulus for a longer period of time has 
helped to ensure that long-term sustainability needs, such as access to healthcare, fire and police 
protection, and schools, have been properly funded.  

Table 9-36 

 
  Source: Wynveen, B., A thematic analysis of local respondents’ perceptions of Barnett Shale energy development  

Rank order shows level of agreement with statement, from strongest to weakest 
* indicates statistically significant responses 

     

Negative Perceptions Positive Perceptions
Increased truck traffic Availability of good jobs*

Water used by gas producers Medical and health care services*
Depletion of aquifers Fire protection services*
Water pollution* Quality of local schools*
High tax rates Poverty*
Traffic accidents Local police protection
Loss of privacy
Noise pollution
Environmental quality
Land use conflicts
Air pollution
Use of illegal drugs
Conditions of roads and streets*
Odors/fumes from drilling
Light from gas drilling
Fire hazards
Population growth*
Crime
Gas well explosions
Respect for law and order
Disagreements among residents
Effectiveness of county governments
Absences of zoning regulations
Effectiveness of city governments

Wise County
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