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The Long Run Impact of Pennsylvania’s Fracking Boom  
on Local Residents’ Income 

 
Abstract 

 

This paper presents a case study investigation on the effects of the Pennsylvania fracking boom 

on the incomes of local residents.  Regions of the state that experienced high levels of drilling 

activity have an annual income per taxpayer 10 to 20 percent higher than a comparable synthetic 

control without fracking activity.  In the long run the component of residents’ income most 

impacted by fracking is royalties received by the landowners of drilling sites.  Fracking has had a 

far more modest, fleeting effect on the economies of rural areas of Pennsylvania with small or 

moderate numbers of wells drilled. 

 

Keywords:  fracking, unconventional drilling, Pennsylvania, economic impact of fracking, local 

income, synthetic controls 
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The Long Run Impact of Pennsylvania’s Fracking Boom  
on Local Residents’ Income 

 

 

 Advances in hydraulic fracking and horizontal drilling techniques opened large areas of 

Pennsylvania that overlay the Marcellus Shale to natural gas production after the turn of the 

century.  The Marcellus Formation, consisting of organic-rich black shale located at an average 

depth of two kilometers, reaches its maximum thickness of up to 75 meters in the northeastern 

portion of Pennsylvania.  The shale was deposited in deep, anoxic water, and natural gas was 

formed as the organic matter in these shale deposits broke down anaerobically.  Conventional 

gas reservoirs are created when the gas migrates out of the source rocks into other geologic 

formations where it become trapped.  Organic rich shales, like the Marcellus, are highly 

nonporous, so the gas molecules, instead, remain trapped in the pores and fractures of the source 

shale rock (Harper 2008, p. 8-10; Kargbo, Wilhelm, and Campbell 2010, p. 5679; Lee et al. 

2011, p. 679-681). 

 The refinement of two technologies opened the possibility of profitably extracting natural 

gas from unconventional (in the sense of difficult to reach) formations like the Marcellus Shale.  

The first is hydraulic fracturing or fracking.  The fracking process begins after the wellbore is 

drilled but before the well is completed.  Large pumps on the surface inject a mixture of water, 

chemicals, and sand into the well at sufficient pressure to crack the rocks.  The sand props the 

fissures open and keeps the fractured shale layers apart, freeing the trapped gas to flow into the 

wellbore up to the surface (Fitzgerald 2013, p.1339-1340). 

 The other innovation is an improvement in horizontal drilling techniques.  Advances in 

controls and measurement allowed for drilling vertically to the targeted shale layer and then  
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Figure 1.  Number of Unconventional Wells Drilled in Pennsylvania by Calendar Year, 2001-

2019.  Source: Pennsylvania Department of Environmental Protection, Office of Oil and Gas 

Management, Wells Drilled by County, 

http://www.depreportingservices.state.pa.us/ReportServer/Pages/ReportViewer.aspx?/Oil_Gas/

Wells_Drilled_By_County (accessed January 2, 2020). 
 

 

drilling further at an angle or even horizontally into the shale layer (Brown 2014, p. 7).   

Directional drilling expands the amount of the reservoir accessed from, perhaps, tens to, maybe, 

thousands of feet and increases the number of fractures penetrated.  Directional drilling also 

allows for the recovery of natural gas resources under sensitive areas like wetlands where a 

drilling rig cannot be set up (Harper 2008, p. 10-11). 

 The first unconventional well in Pennsylvania was drilled in 2003 by Range Resources-

Appalachia in Mount Pleasant Township, Washington County (Harper 2008, p. 9).  Use of 

hydraulic fracking led to the well producing gas in 2005.  Drilling activity soon accelerated 

across Pennsylvania, peaking in 2011 (Figure 1).  Until 2011, unconventional wells were only 
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drilled into the Marcellus Shale.  Starting in 2012, some wells began targeting the Utica Shale in 

western Pennsylvania.  Through the end of 2019, a total of 12,295 unconventional wells had 

been drilled across Pennsylvania (Pennsylvania Department of Environmental Protection, Office 

of Oil and Gas Management 2020). 

 The fracking boom in rural Pennsylvania incited a rush of inquiries into its impact on local 

employment and income, using many different empirical strategies.  Industry sponsored input-

output studies estimated that shale gas extraction created 29,284 jobs in Pennsylvania in 2008 

and 44,098 jobs in 2009 (Considine, Watson, Entler, and Sparks 2009; Considine, Watson, and 

Blumsack 2010), with over 10,000 jobs in Washington County, Pennsylvania directly or 

indirectly related to the natural gas industry (Wang, Stares, and Young 2015).1  The 

Pennsylvania Department of Labor and Industry reported that about 31,000 people were 

employed in the state’s energy industry in 2014 and attributed another 212,000 jobs to shale 

development (Christopherson 2015).  The U. S. Bureau of Labor Statistics observed an increase 

of 15,114 in oil and gas employment in Pennsylvania between 2007 and 2012 and a rise in 

industry wages of 36 percent (Cruz, Smith, and Stanley 2014). 

 Peer reviewed research suggests that the fracking boom has had a much smaller impact on 

the Pennsylvania economy.  DeLeire, Eliason, and Timmins (2014) used 1997 to 2011 

employment and earnings data for Pennsylvania from the Longitudinal Employment-Household 

Dynamics program to estimate a quantile regression model with distributed lags and synthetic 

controls and found that fracking increased local employment slightly but had little effect on 

wages.  A number of researchers took New York State’s fracking moratorium in 2008 to 

constitute a “natural experiment” and used employment and wage data from the Bureau of Labor 
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Statistics (BLS) and the Bureau of Economic Analysis (BEA) to investigate the impact of shale 

gas development on counties along the New York/Pennsylvania border.  Cosgrove, LaFave, 

Dissanayake, and Donihue (2015) estimated a differences-in-differences model for 2001 to 2013 

with a quadratic time trend finding no overall impact on employment or wages for three 

Pennsylvania counties (Tioga, Bradford, and Susquehanna) with high levels of drilling activity.  

Fracking had a positive impact on employment and wages in the natural resource, mining, and 

construction sectors of these counties but an offsetting reduction in the manufacturing sector.     

 Paredes, Komarek, and Loveridge (2015) utilized propensity score matching with all U.S. 

counties outside Pennsylvania as well as with only New York counties to isolate the effects of 

fracking on county-level employment and income growth.   Both this approach and a panel 

regression for 2004 to 2011 yielded the conclusion that fracking activity, while substantially 

increasing local employment, had a negligible impact on county income growth.  Komarek 

(2016) estimated a differences-in-differences model for the years 2001 to 2013 using New York 

counties as the control group.  He found significant increases in employment and wages for the 

Pennsylvania counties in the first three years after the boom, but a decline after that.  Hastings, 

Heller, and Stephenson (2017), using border matching along the Pennsylvania/New York state 

line to fit an OLS model with fixed effects, reported that fracking was associated with a lower 

county unemployment rate and higher labor force participation between 2005 and 2011. 

 All the studies discussed so far relied on federal government data sets, which count the 

number of people working in a county and the wages paid to them, without any concern for the 

workers’ county of residence.  Wrenn, Kelsey, and Jaenicke (2015) supplemented the BLS and 

BEA data with tax information from the Pennsylvania Department of Revenue summarizing the 
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number of tax returns reporting gross compensation from wages and salaries by county.  The tax 

information is based on the taxpayer’s county of residence regardless of where they work, 

meaning that taxpayers are attributed to their county of residence instead of their location of 

employment.  The researchers used the number of returns reporting gross compensation as a 

measure of the number employed.  They estimated a fixed effects model with a drilling indicator 

explanatory variable for the years 2002 through 2011 and found that about half of jobs associated 

with drilling in high activity counties go to non-county residents.  Suchyta and Kelsey (2018) 

also reported that while fracking led to an increase in local economic activity between 2007 and 

2010, most of the benefits went to non-residents. 

 The research described above is concerned with measuring the employment and wage effects 

of natural gas development in Pennsylvania.  Hardy and Kelsey (2015) extended the analysis to 

other forms of income potentially impacted by Marcellus Shale development using personal 

income tax data from the Pennsylvania Department of Revenue.  Pennsylvania’s personal 

income tax is levied on wages and salaries, interest and dividends, capital gains, net profits, 

gambling winnings, and rents, royalties, patents, and copyrights.  The data is compiled directly 

from the tax returns filed with the state and is attributed to the taxpayer’s county of residence.  

Non-county residents, including Pennsylvanians living in other counties, out-of- state workers, 

and non-resident property owners are not included in the county totals reported by the 

Pennsylvania Department of Revenue.  Using this tax data allowed Hardy and Kelsey (2015) to 

estimate on how much of the income resulting from hydraulic fracturing stayed within the county 

where drilling activity took place, rather than going to out-of-state or out-of-county workers or 

property owners.  They analyzed three types of income in addition to total personal income: 
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gross compensation; income from rent, royalties, patents, and copyrights; and net profits.  They 

found that increases in royalties, net profits, and gross compensation between 2007 and 2010 

were highest in counties with high drilling activity. 

 The purpose of this paper is to assess the long run impact that the Pennsylvania fracking 

boom has had on the incomes of local residents.  I extend the current literature in three ways.  

First, the data I utilize covers a much longer time frame, from 1995 to 2017.  Existing research 

stops at 2013, just a few years into the national economic recovery and only two years after 

drilling activity in Pennsylvania peaked.  Since much of the employment associated with natural 

gas drilling is temporary lasting as long as wells are being developed, a longer time frame allows 

for the possibility of disentangling the short run and long run impacts of shale gas development 

on the incomes of local residents.  The longer time frame also permits any differential spatial 

effects of the business cycle to fade away. 

 Second, rather than using counties as the units of analysis, I use aggregates of county data   

to create three regions and examine the effects of fracking on regional incomes.  Many of the 

counties with high levels of drilling activity are economically small.  The entrance or exit, 

unrelated to shale gas development, of a single employer can have a large impact on employment 

and income in that county.  Aggregating county data minimizes the effects of this possibility on 

the results.  Also, a regional approach reduces the impact of commuting from the county of 

residence to the county of employment on the measured outcomes by capturing some of the 

geographic spillovers from natural gas development. 

 Third, I use the synthetic control method to identify the effect of the fracking boom on local 

residents’ incomes.  Rather than supposing that counties without drilling activity are an 
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appropriate match, synthetic control methods (Abadie, Diamond, and Hainmueller 2010; Abadie 

and Gardeazabal 2003) provide a data-driven, objective approach to constructing a control group 

in comparative case studies.  First, the treatment group and the donor pool of potential control 

units are identified.  Then, the outcome variable and its relevant predictor variables are specified.  

A synthetic control group, consisting of a weighted combination of several control units from the 

donor pool, is constructed to be approximately equal to the treatment group in pre-treatment 

characteristics.  The key assumption is that the synthetic control group that is approximately 

equal to the treatment group in the pre-treatment period would have, absent the treatment, been 

approximately equal to the treatment group in the post-treatment period.  The treatment effect is 

estimated by the difference between the treatment group and the synthetic control group in the 

post-treatment period. 

 Compared to regression-based studies like those discussed above, the synthetic control 

method has two important advantages (Abadie, Diamond, and Hainmueller 2015, p. 496).  Using 

a weighted average of units with weights that sum to one as a comparison eliminates the 

possibility that the results are based on data outside the range of the original data.  Regression 

weights, on the other hand, are not restricted to lie between zero and one, allowing for 

extrapolation.  In a regression analysis, all units typically contribute to the regression fit.  So, the 

contributions of units with large positive regression weights may be offset by the contributions of 

units with negative weights.  Second, synthetic control methods are more transparent and make 

explicit the contribution of each comparison unit to the counterfactual of the case of interest. 
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Data and Methods 

 I use annual county-level data for the period 1995-2017.  The first unconventional well in 

Pennsylvania began producing in 2005, giving a pre-intervention period of 10 years.  My 

outcome variable is county income per capita.  I use the information supplied by the 

Pennsylvania Department of Revenue (2019) on local residents’ taxable income because it is the 

residents of the communities where drilling is located that most directly bear the costs and 

inconveniences of that activity.2  In the annual summaries published by the Department of 

Revenue amounts of taxable income by types of income are reported by county along with the 

number of returns filed.  I examine four types of income: (1) total taxable income, (2) gross 

compensation (henceforth, wages), “income from wages, salaries, tips and other payment for 

services rendered, before any exclusion for business expenses”, (3) net business profits, “income, 

after expenses, from a business, profession, or farm”; and (4) rents, royalties, patents, copyrights 

(royalties for the rest of the paper), “income received for the use of real or tangible property, the 

use of a patent or copyright, or the extraction of coal, oil, gas or other minerals” (Pennsylvania 

Department of Revenue 2018, p. I-1 - I-3).   All county information is based on the county in 

which the taxpayer resided at the time the return was filed, not necessarily the county in which 

income was earned.  I compute total income, wages, profits, and royalties per taxpayer for each  

county.  Joint filers are counted as two taxpayers.  All values are expressed in 2017 dollars using 

the CPI-U. 
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Figure 2.  Number of Unconventional Wells Drilled in Pennsylvania by County, 2001-2019.  
Source: Pennsylvania Department of Environmental Protection, Office of Oil and Gas 

Management, Wells Drilled by County, 

http://www.depreportingservices.state.pa.us/ReportServer/Pages/ReportViewer.aspx?/Oil_Gas/

Wells_Drilled_By_County (accessed January 2, 2020). 
 

 

 

 Unconventional wells have been drilled in 39 of the 67 counties in Pennsylvania, but drilling 

activity is highly concentrated among a handful of rural counties (Figure 2).  Six counties, 

Washington, Susquehanna, Bradford, Greene, Tioga, and Lycoming, account for 70 percent of 

all the wells drilled in Pennsylvania.  I construct three regions, two of which contain counties 

with high levels of drilling activity.  The Southwestern Region consists of Greene and 

Washington Counties.  The Northern Region contains Tioga, Bradford, Susquehanna, Lycoming, 

Sullivan, and Wyoming Counties.  The latter two counties in this region, while seeing a smaller 

number of total wells drilled, have a relatively high number of wells per capita.  The third area, 
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the Central Region, is mostly made up of sparsely populated counties with moderate levels of 

drilling activity: Forest, Elk, Cameron, and Clearfield.  

 I construct the synthetic controls using the R package “Synth” (Abadie, Diamond, and 

Hainmueller 2011).  I use 15 predictor variables typically associated with income growth 

potential: (1) 1995-2004 average for population density in persons per square mile, (2) 

percentage of the county population age 18 to 64 in 2000, (3) percentage of the county 

population with a bachelor’s degree in 2000, (4) 1995-2004 average for taxable income per 

taxpayer measured in thousands of 2017 dollars, (5) 1995-2004 averages for nine industrial 

sector employment shares as a percentage of total employment (construction, farming, finance, 

government, manufacturing, retail trade, services, transportation, and wholesale trade), and (6) 

1989-2004 averages for two industrial sector employment shares as a percentage of total 

employment (forestry and mining).3 

 The pool of potential control counties consists of the 28 counties in Pennsylvania in which 

no unconventional natural gas wells were drilled between 2001 and 2019 (see Figure 2).   I 

restrict the pool of donor counties to Pennsylvania in order to ensure consistency in the 

definitions and compilation of the taxable income data as well as in the institutional and 

governmental arrangements.  Table 1 shows the weights of each county in the synthetic versions 

of the regions for taxable income per taxpayer.  These synthetic regions are constructed as the 

combination of control counties that most resemble the actual regions in terms of pre-

unconventional drilling values of taxable income growth predictors.  The results are displayed in 

Table 2, which compares the pre-treatment characteristics of the actual regions with those of the 

 



13 

County Central Northern Southwestern 

    

Adams 0 0 0 

Berks 0 0 0 

Bucks 0 0 0.062 

Carbon 0 0 0 

Chester 0 0 0 

Cumberland 0.001 0 0.006 

Dauphin 0 0.103 0 

Delaware 0 0 0.137 

Erie 0 0 0 

Franklin 0 0.001 0 

Fulton 0.054 0.108 0.103 

Juniata 0 0 0 

Lancaster 0 0 0 

Lebanon 0 0 0 

Lehigh 0.045 0 0 

Mifflin 0.429 0.497 0 

Monroe 0.001 0.064 0.187 

Montgomery 0 0 0 

Montour 0 0 0.002 

Northampton 0 0 0 

Northumberland 0.187 0.058 0.403 

Perry 0.142 0.062 0.057 

Philadelphia 0 0.001 0.004 

Pike 0 0 0.022 

Schuykill 0.003 0 0 

Snyder 0.135 0.069 0 

Union 0 0.035 0 

York 0 0 0.017 

 

Table 1. County Weights in the Synthetic Regions for Taxable Income per Taxpayer. 

 

 

synthetic regions, as well as the unweighted average of the 28 counties in the donor pool.  The 

average of the counties that did not host any unconventional drilling activity does not seem to 

provide a suitable control group.  Prior to 2005, taxable income, population density, and the 

human capital variables were substantially higher in the average of the potential control counties 

than in the three regions. 
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           Central      Northern        Southwestern  

 

Variables Real Synthetic Real Synthetic  Real Synthetic Averagea 

 

Incomeb  29.75 29.75 30.40 30.49 36.31 36.30 39.23 

Population 

densityb 

46.54 158.99 194.64 162.36 170.32 661.89 864.05 

Adultsd 59.61 59.76 59.92 59.92 60.37 60.12 60.70 

Collegee 8.87 9.43 12.30 10.61 13.22 13.75 15.90 

Sectoral  sharesf        

   Construction 4.8 5.6 5.4 5.4 7.8 6.2 5.8 

   Farming 1.3 4.8 4.6 4.6 2.8 2.8 2.6 

   Finance 4.0 4.4 4.8 4.6 5.1 5.8 6.4 

   Forestryg 0.5 0.9 1.1 0.9 0.7 0.8 0.9 

   Government 11.4 11.5 12.4 12.3 11.8 12.9 12.0 

   Manufacturing 22.1 22.0 18.9 21.5 12.0 16.2 16.0 

   Miningg 1.6 1.2 0.6 2.2 3.2 2.4 0.9 

   Retail trade 16.9 16.7 15.6 15.6 15.6 16.1 15.2 

   Services 24.7 24.5 25.5 25.5 30.2 30.4 32.2 

   Transportation 5.1 5.0 4.6 4.6 5.0 5.0 4.4 

   Wholesale trade 2.5 3.3 3.3 3.3 4.1 3.1 3.4 

 

Table 2.  Taxable Income Growth Predictor Means before Unconventional Drilling.  Sources: 

Author’s computations from Bureau of Economic Analysis (2019a) and (2019b) and (2019c), 

Pennsylvania Department of Revenue (2019), and U. S. Census Bureau (2001). 

 
a Unweighted average of 28 control counties 
b Taxable income per taxpayer in 2017 USD, thousands, average for 1995-2004 
c Persons per square mile, average for 1995-2004 

d Percentage of population age 18-64, 2000 

e Percent of adults with a bachelor’s degree, 2000 

f Percentages of total employment, average for 1995-2004, except where noted 

g Percentages of total employment, average for 1989-2004 

 

 

 

 



15 

 
 

Figure 3.  Per-Taxpayer Income Gap between the Southwestern Region and its Synthetic 

Control. 
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Results 

 My estimate of the effect of fracking on local residents’ income is the difference between 

income per taxpayer in the actual set of counties and its synthetic version following the 

commencement of unconventional drilling in 2005.  Figure 3 displays the per taxpayer income 

gap between the Southwestern Region and its synthetic counterpart during the period 1995-2017.  

Notice that income per taxpayer in the synthetic region very closely tracks income per taxpayer 

in the actual Southwestern Region for the entire pre-fracking period, 1995-2004, averaging a gap 

of just $8 per year.   This, combined with the high degree of balance on nearly all the income 

growth predictors between the actual and synthetic regions (Table 2), infers that the synthetic 

Southwestern Region provides a reasonable approximation to the taxable income per capita that 

would have occurred in the absence of unconventional drilling.    

 Figure 3 suggests that fracking had a very large effect on the income of the residents of  

southwestern Pennsylvania and that this effect increased over time, peaking in 2014, the most 

active drilling year in Greene and Washington Counties.  The magnitude of the estimated impact 

of fracking in Figure 3 is substantial.  The results indicate that for the period 2005-2017 income 

per taxpayer was an average of $5,800 higher each year as a result of fracking; in 2014 income 

was 28 percent higher in the actual Southwestern Region than in its hypothetical no-fracking 

counterpart.  Even in 2017, three years after the slowdown in drilling activity in this region, 

income per taxpayer was 23 percent higher in the Southwestern Region compared to the 

synthetic control. 
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Figure 4.  Per-Taxpayer Income Gap between the Central Region and its Synthetic Control. 

 

 Figure 4 plots the annual income per taxpayer gap between the Central Region and its 

synthetic control.  Unconventional drilling has had only a small and temporary impact on the 

incomes of residents of this area of moderate drilling activity.  The income gap between the 

actual and synthetic region averaged $0 in the years prior to 2005, again implying a good fit 

between the actual and synthetic regions, and just $50 per taxpayer a year after 2005.  The  
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Figure 5.  Per-Taxpayer Income Gap between the Northern Region and its Synthetic Control. 

 

 

income gap emerged in 2010, $840 per taxpayer, the year after drilling began in earnest in 

Clearfield County.  The gap lasted until 2014, the next to last year of any widespread drilling 

activity across this four county region.  By 2017, income in the Central Region was about the 

same as in its synthetic control, implying that the fracking boom had no long run impact on the 
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incomes of residents of this region.  Just 19 new wells were drilled in this region in 2017, all of 

them in Elk County. 

 Figure 5 shows the income gaps between the Northern Region and the synthetic Northern 

Region.  Consistent with these counties experiencing higher levels of drilling activity, the 

income gaps are much more substantial for the Northern Region.  The income gap between the 

actual and artificial Northern Region averaged -$136 per year up through 2008.  But, once 

drilling became widespread across northern Pennsylvania after 2009, the gap taxable income per 

capita averaged $3,545 per year for the Northern Region.  In 2011, the peak year for well drilling 

in the region, income per taxpayer was 17 percent greater in the Northern Region compared to its 

synthetic control.  In 2017, relative income per taxpayer was still about 9 percent higher in the 

actual Northern Region. 

 Figure 6 shows the results of a robustness check of these results to changes in the county 

weights in the synthetic controls.  I reestimated the baseline model to construct the synthetic 

regions each time omitting one county that had received a weight greater than 0.1 (see Table 1).  

This procedure allows for an evaluation of the extent to which the results are driven by the most 

important control counties.  The graphs in Figure 6 reproduce the income gaps in Figures 3-5 

(black lines) while adding the income gaps from the leave-one-out estimates (gray lines).  These 

indicate that the results of the previous analysis are quite robust to the exclusion of a county with 

a high weight from the pool of potential donor counties.  The leave-one-out synthetic controls 

show similar income gaps for both high drilling activity regions and more variable effects for the 

Central Region, the moderate drilling area with already small income gaps. 
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Figure 6.  Per-Taxpayer Income Gaps between the Region and its Synthetic Control (black line) 

and the Region and its Leave-One-Out Synthetic Controls (gray lines) for the Southwestern 

Region (left), Central Region (right), and Northern Region (bottom). 
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 Fracking has had substantial, sustained effects on the incomes of residents in regions of rural 

Pennsylvania with high levels of drilling activity and a much smaller, fleeting impact on the 

economies of regions with moderate numbers of unconventional wells drilled.  I turn the analysis 

to the types of income affected by fracking.  Keep in mind that the Pennsylvania tax returns 

break down income into several categories.  I look at three types of income defined above likely 

impacted by fracking: wages, net business profits, and royalties.  Figure 7 plots the income gaps 

between the Northern Region counties and its synthetic controls for these three types of income.4  

The graphs show that the long run impact of fracking on the taxable income of residents of this 

region is entirely due to an increase in royalties income.  Typically, landowner agreements with 

energy companies provide for royalties of a certain percentage of the amount of revenue a well 

produces.  Pennsylvania law guarantees a minimum 12.5 percent royalty rate (Pennsylvania Act 

Regulating the Terms and Conditions of Certain Leases Regarding Natural Gas and Oil 1979), 

although the state’s Supreme Court has ruled that deductions for the driller’s post-production 

costs for treating and bringing the gas to market can be taken, even if they result in a royalty 

below that rate (Kilmer v. Elexco Land Services Company 2009).  The gap in royalties per 

taxpayer emerged in 2008, the first year of serious drilling across the northern counties.  This gap 

has averaged $2,600 per taxpayer per year.  The wage income gap peaked in 2011 at $790 per 

taxpayer, which was peak year of drilling activity in this region.  This was also the year in which 

the business profits gap was at its highest, $900 per taxpayer.  Since then the positive wage and 

profits gaps have disappeared. 

 Recall that fracking has had only a small impact on taxable income in the Central Region.  

Figure 8 shows that most of the observed impact has been on wages and business profits.  The  



22 

 

 
 

 
 

 

Figure 7.  Per-Taxpayer Income Gap between the Northern Region and its Synthetic Controls 

for Wages (left), Business Profits (right), and Royalties (bottom). 
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Figure 8.  Per-Taxpayer Income Gap between the Central Region and its Synthetic Controls for 

Wages (left), Business Profits (right), and Royalties (bottom). 
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gap in wage income per taxpayer appeared in 2010 as drilling activity ramped up in Clearfield 

and Elk Counties and has remained persistent as new wells continue to be drilled in Elk County.  

The wage gap in 2017 was $830 per taxpayer.  The counties comprising this region are some of  

the poorest in Pennsylvania, with Forest and Cameron ranking as the bottom two counties in 

income per taxpayer in 2017 and Clearfield the twelfth from the bottom, so that $830 wage gap 

represented 2.6 percent of taxable income per taxpayer in this region.  Fracking’s influence on 

business profits was smaller and more temporary, essentially vanishing by 2015.  Royalties 

income has been unimportant in the Central Region.  The gap in royalties income between the 

Central Region and its synthetic control has been about zero every year since 2012. 

 The substantial consequences of fracking on the incomes of residents of the Southwestern 

Region, two counties with high levels of drilling activity, are mostly the result of higher wages 

and royalties relative to the synthetic controls.  Figure 9 shows the per-taxpayer income gaps 

between the Southwestern Region and its synthetic controls for wages, business profits, and 

royalties.  The wage gap appeared as soon as drilling commenced in southwestern Pennsylvania 

and has endured since then.  Wages per taxpayer were about 14 percent higher, $4,500, 

compared to the synthetic control in 2017.  The gap in royalties income that year was $2,450.  

The gap in net business profits, while also persistent since 2005, has been much smaller 

averaging $880 per taxpayer per year.  
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Figure 9.  Per-Taxpayer Income Gap between the Southwestern Region and its Synthetic 

Controls for Wages (left), Business Profits (right), and Royalties (bottom). 
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Summary and Conclusions 

 Much research has conducted into the effects of unconventional drilling on the Pennsylvania 

economy.  However, to date little case study investigation has been produced on its effects on the 

incomes of local residents.  This paper presents evidence of a positive impact on local incomes in 

an area that experienced relatively high levels of drilling activity.  The first part of this study 

shows a 20 percent annual average gap between income per taxpayer in the two southwestern 

Pennsylvania counties and the per taxpayer income of a comparable synthetic region without  

fracking, which has been sustained over a period of about a dozen years after the commencement 

of drilling in those counties and an average income gap of 11 percent a year for the high-fracking 

counties across Pennsylvania’s northern tier.  Fracking has had a far more modest effect on local 

income in rural areas of Pennsylvania with less intensive drilling activity.  The income gap per 

taxpayer for the Central Region counties compared to its synthetic alternative averaged only 3 

percent during the years in which these counties saw moderate numbers of new wells drilled, and 

the gap disappeared once new wells almost ceased to be sunk in those counties. 

 The second part of this study establishes that the component of local income most impacted 

by fracking in the long run in those regions of Pennsylvania with high numbers of wells drilled is 

royalties.  In the northern counties, where the long run income gap is entirely attributable to the 

gap in royalties income, 5.0 percent of tax returns reported royalties income in 2004, before the 

start of extensive fracking in Pennsylvania.  Of these returns, the average amount was $10,900 in 

2017 dollars.  By 2017, 17.6 percent of returns from residents of the Northern Region reported 

an average of $24,550 in royalties per return.  A comparable increase in both the percentage of 

households reporting royalties income and the amount received occurred in southwestern 
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Pennsylvania.  The percentage of returns with income from royalties rose from 5.0 percent in 

2004 to 14.2 percent in 2017 and the average amount reported more than doubled from $13,960 

in 2004 to $30,660 in 2017.  Royalties income from fracking is much less important for residents 

in areas with small or even moderate amount of drilling activity, having little observable impact 

on the taxable income of local residents.  For the four central Pennsylvania counties examined, 

5.9 percent of tax returns for 2004 reported royalties income and the average amount was $9,350 

in 2017 dollars.  In 2017, 6.0 percent of returns for residents of the Central Region reported an 

average of $9,440 in income from royalties, an increase of less than 1 percent. 

 That the long run impact of unconventional drilling on the income of local residents is 

almost entirely due to royalties income is unsurprising.  As long as the well is producing, the 

landowner receives royalties.  The employment and business opportunities from fracking are 

much more ephemeral, lasting only as long as new wells are being drilled and wage and royalties 

income are being spent locally.  The peak year for drilling in Pennsylvania was 2011 and drilling 

activity has fallen off more than 40 percent after 2014, leaving royalties from producing wells as 

the long run source of fracking-related income for local residents. 
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Notes 

 

1.  Kinnaman (2011) discusses the shortcomings of these sorts of input-output studies. 

 

2.  See Jackson et al. (2014), Meng and Ashby (2014), Norris et al. (2016), and Saunders et al. 

(2018) for reviews of the environmental and public health costs and risks of unconventional 

natural gas development.  Tustin et al. (2017) found that unconventional drilling was associated 

with nasal and sinus, migraine headache, and fatigue symptoms in a survey sample of 

Pennsylvania residents.  The Bureau of Air Quality at the Pennsylvania Department of 

Environmental Protection (2011) detected elevated levels of methane and methyl mercaptan in 

Sullivan County at several drilling sites.  Boyer et al. (2012) report on the changes in water 

quality at private wells in the Marcellus Shale region, finding no significant increases in methane 

levels.  Abramzon at al. (2014) estimate the costs of roadway damage due to Marcellus Shale 

development. 

 

3.  Population estimates come from the Bureau of Labor Statistics (2019c) Table CAINC1.  Age 

and education levels are taken from the U. S. Census Bureau (2001, p. 100-101 and 244-245). 

Industry employment shares were calculated using the data in Table CAEMP25N Total Full-

Time and Part-Time Employment by NAICS Industry from the Bureau of Economic Analysis 

(2019a; 2019b) for 2001 through 2017 and Table CAEMP25S Total Full-Time and Part-Time 

Employment by SIC Industry for 1989 to 2000. 
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4.  Appendices A, B, and C provide the county weights in the synthetic regions for wage income, 

net business profits, and royalties per taxpayer. 
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Appendix A 

 

County Weights in the Synthetic Regions for Wage Income per Taxpayer 

 

 

County Central Northern Southwestern 

    

Adams 0 0 0 

Berks 0 0 0 

Bucks 0 0 0.037 

Carbon 0.009 0 0 

Chester 0 0 0 

Cumberland 0 0.026 0.050 

Dauphin 0 0.002 0 

Delaware 0 0 0.192 

Erie 0 0 0 

Franklin 0 0.212 0 

Fulton 0.020 0 0.137 

Juniata 0 0.128 0 

Lancaster 0 0 0 

Lebanon 0 0 0 

Lehigh 0 0 0 

Mifflin 0.490 0.299 0 

Monroe 0 0 0.054 

Montgomery 0 0 0 

Montour 0 0 0 

Northampton 0 0 0 

Northumberland 0.247 0.219 0.482 

Perry 0.139 0 0 

Philadelphia 0 0 0 

Pike 0 0 0.048 

Schuykill 0 0 0 

Snyder 0.095 0.001 0 

Union 0 0.111 0 

York 0 0 0 
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Appendix B 

 

County Weights in the Synthetic Regions for Net Business Income per Taxpayer 

 

 

County Central Northern Southwestern 

    

Adams 0 0.053 0 

Berks 0 0.001 0 

Bucks 0 0 0.001 

Carbon 0.447 0.209 0 

Chester 0 0 0 

Cumberland 0 0 0 

Dauphin 0 0.075 0.025 

Delaware 0 0 0.190 

Erie 0 0.001 0 

Franklin 0 0.060 0 

Fulton 0 0.024 0.137 

Juniata 0 0.158 0 

Lancaster 0 0.001 0 

Lebanon 0 0.071 0.149 

Lehigh 0 0 0.004 

Mifflin 0 0.218 0 

Monroe 0.020 0 0.008 

Montgomery 0 0 0 

Montour 0 0 0 

Northampton 0 0 0 

Northumberland 0.054 0 0.218 

Perry 0.001 0.093 0.011 

Philadelphia 0 0 0 

Pike 0 0.001 0 

Schuykill 0 0.001 0 

Snyder 0 0.033 0 

Union 0 0 0 

York 0.478 0 0.255 
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Appendix C 

 

County Weights in the Synthetic Regions for Royalties per Taxpayer 

 

 

County Central Northern Southwestern 

    

Adams 0 0.003 0 

Berks 0 0.007 0 

Bucks 0 0 0 

Carbon 0 0.001 0.002 

Chester 0 0.019 0 

Cumberland 0 0.025 0 

Dauphin 0 0.052 0.082 

Delaware 0 0.002 0. 

Erie 0.002 0.001 0 

Franklin 0 0.076 0 

Fulton 0 0.036 0 

Juniata 0 0.163 0.019 

Lancaster 0 0.002 0.519 

Lebanon 0 0.002 0 

Lehigh 0 0.002 0 

Mifflin 0.001 0.003 0 

Monroe 0 0.001 0 

Montgomery 0.072 0 0 

Montour 0 0.089 0 

Northampton 0 0 0 

Northumberland 0.694 0.092 0.002 

Perry 0 0.047 0 

Philadelphia 0 0.001 0 

Pike 0 0 0.374 

Schuykill 0.118 0.003 0.001 

Snyder 0.013 0.321 0 

Union 0 0.033 0 

York 0.099 0.008 0 

 

 

 

 


