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counties with the most Marcellus 
shale wells (Bradford, Greene, Ly-
coming, Susquehanna, Tioga, and 
Washington) together only account 
for a total of 5 percent of all agricul-
tural production in Pennsylvania, 
while the 34 counties that have not 
had Marcellus wells account for 79 
percent of agricultural activity in 
the Commonwealth. 
	 Agriculture does play important 
local economic, environmental, 
social, and other roles, regardless 
of how a county ranks statewide 
in agricultural production, so it 
is important to understand the 
implications of Marcellus shale 
development on farming. Those 
implications currently are unclear 
and likely will remain so until 
Pennsylvania has longer experience 
with gas shale development and 
standard data series about farm-
ing catch up with its development. 
Anecdotes about its impacts range 
from positive to negative, but over-
all information so far has mostly 
been lacking. The U.S. Census of 
Agriculture, one of the most com-
mon sources of information about 
farming, is only conducted every 
five years and is not due to be re-
peated until the 2012 production 
year, with the data being released 
much later. Until then, available 
information on farming in Penn-
sylvania only provides limited per-
spectives on how farming is chang-
ing as Marcellus shale development 
occurs. The National Agricultural 

There has been much specula-
tion about the implications of 
Marcellus shale development for 

Pennsylvania farms and farmers. 
Many farmers across the Marcellus 
shale region have received dollars 
from leasing their land, and they 
stand to receive royalty dollars as 
wells are drilled and begin producing 
on their land. Common anecdotes 
portray this new income as helping 
farmers pay off debt, invest in new 
equipment, and remain on their 
land. Other anecdotes suggest that 
some farmers are taking their lease 
and royalty dollars and either leaving 
farming completely or making major 
changes in their farm operation. 
	 Much of Pennsylvania’s agricul-
tural activity is in the ridge and val-
ley portion of the Commonwealth, 
rather than in the Marcellus shale 
region, which in contrast is located 
on the Allegheny Plateau. Only two 
of Pennsylvania’s top ten agricul-
tural counties as measured by sales, 
Schuylkill and Bradford (ninth and 
tenth, respectively), have Marcel-
lus beneath them, and of these two, 
only Bradford has experienced gas 
development so far. The other coun-
ties with much Marcellus shale 
development activity generally 
rank much lower in agricultural 
production; Greene ranks 58th, 
Lycoming ranks 31st, Susquehanna 
ranks 33rd, Tioga ranks 30th, and 
Washington ranks 44th out of the 
67 counties (all data from 2007 U.S. 
Census of Agriculture). The six 



Statistics Service (NASS) does col-
lect and release annual data from 
Pennsylvania dairy farms, which can 
be used for analysis on Marcellus 
shale and farms. This fact sheet uses 
that data series to examine trends in 
dairy production and cow numbers 
in relation to drilling activity. 
	 Dairy farming is an important 
part of Pennsylvania’s agricultural 
economy, accounting for about 33 
percent of the total farm receipts 
and with 8,407 farms in 2007 (U.S. 
Census of Agriculture). It also has 
important connections with other 
segments of the agricultural sec-
tor, including crop farms and beef 
farms, and provides support for local 
agricultural input supply firms on 
which other farms rely. The health 
of the dairy industry thus has very 
important implications for agricul-
ture within Pennsylvania. The past 
few years have been very rough for 
the dairy industry, entirely separate 
from any issues associated with nat-
ural gas development. Milk prices 
dropped substantially between 2007 
and 2009, significantly reducing in-
come to dairy farmers. At the same 
time, feed costs were high due to 
increasing demand for corn. 

Method of Analysis
Changes in milk production and cow 
numbers in each Pennsylvania coun-
ty between 2007 and 2010 were cal-
culated using data from NASS. Cow 
numbers are based on the number of 
animals on the farm as of January 1 
each year, so we used the data from 
January 1, 2011, to represent num-
bers in calendar year 2010. 
	 We stratified these changes by 
the level of Marcellus shale drill-
ing activity in each county using 
Pennsylvania Department of En-
vironmental Protection data about 
the number of wells drilled in each 
county between 2007 and the end of 
2010. Numbers for eleven counties 
are combined together in the NASS 
data due to the relatively small size 
of their dairy industry, so we were 
unable to calculate cow or produc-
tion changes in these counties, 
which included Allegheny, Cam-
eron, Carbon, Delaware, Elk, Forest, 
Greene, Monroe, Philadelphia, Pike, 
and Venango. Of these, only Greene 

and Elk Counties experienced much 
Marcellus gas development through 
the end of 2010, with 189 wells in 
Greene County and 21 wells in Elk 
County (Allegheny had only 4 wells, 
Cameron had 5 wells, and Forest had 
7 wells in this time period).

Drilling
Marcellus shale drilling in Pennsyl-
vania began in earnest in 2007 and 
has rapidly increased since then. 
According to the Pennsylvania De-
partment of Environmental Protec-
tion, 60 Marcellus wells were drilled 
statewide in 2007, which increased 
to 1,454 wells drilled statewide in 
2010. Marcellus wells were drilled 
in 33 different Pennsylvania coun-
ties during that time period, includ-
ing six counties with 150 or more 
Marcellus wells, 13 counties with 
between ten and 149 Marcellus 
wells, and another 14 counties with 
between one and nine wells (see the 
appendix for counts per county). 
This large variation in drilling activ-
ity among counties provides the op-
portunity to compare what has been 
occurring within those counties.

Number of Dairy Cows
NASS data indicate that milk cow 
numbers decreased slightly in the 
state between 2007 and the end of 
2010, falling about 1.7 percent state-
wide. There were major differences 
among counties, however. Cow 
numbers were up in 18 counties, 
including a 25 percent increase in 
Schuylkill County and 20 percent in 
Northumberland County, while 35 
counties saw a decline in cow num-
bers, including a 46 percent drop in 
Wyoming County and 33 percent in 
Montgomery County. 
	 Changes in cow numbers seem 
to be associated with the size of the 
dairy sector in each county. Those 
counties with relatively small num-
bers of cows tended to experience a 
relatively larger percentage loss than 
did counties with more cows. Coun-
ties with fewer than 5,000 cows in 
2007, for example, on average expe-
rienced a 10.7 percent loss in cow 
numbers between 2007 and 2010, 
while counties with 10,000 or more 
cows on average only experienced 
a 1.5 percent loss in cow numbers 
(Table 1).

Table 1. Change in Number of Cows in Counties, 
2007–2010.

Number of cows in the  
county

Percent change 
(number of 
counties)

Less than 5,000 cows -10.7% (24)
5,000–9,999 cows -4.8% (15)
10,000 cows or more -1.5% (17)
State average change at 
county level

-6.4% (56*)

*Does not add to 67 counties due to missing data 
for some counties.

Table 2. Change in Number of Cows by Marcellus 
Drilling Activity, 2007–2010.

Drilling activity within  
the county

Percent change 
(number of 
counties)

No Marcellus wells -1.2% (28)
1–9 Marcellus wells -8.9% (11)
10–149 Marcellus wells -11.3% (12)
150 or more Marcellus wells -18.7% (5)
State average change at 
county level

-6.4% (56*)

*Does not add to 67 counties due to missing data 
for some counties.

	 Changes in dairy cow numbers 
also seem to be associated with the 
level of Marcellus shale drilling ac-
tivity. Counties with 150 or more 
Marcellus shale wells on average 
experienced an 18.7 percent decrease 
in dairy cows, compared to only a 
1.2 percent average decrease in coun-
ties with no Marcellus wells (Table 
2). In contrast, the average county 
experienced a 6.4 percent decline in 
cow numbers (this average differs 
from the statewide change because 
the number of cows varies signifi-
cantly across counties).
	 When both the number of cows 
in the county and drilling activ-
ity are considered, the association 
between drilling and declining cow 
numbers becomes more apparent 
(Table 3). Higher drilling activity 
in all counties was associated with 
larger average declines in cow num-
bers. For example, counties with 
fewer than 5,000 cows in 2007 and 
no Marcellus wells averaged a loss of 
2.2 percent, compared to an average 
19 percent decline in such counties 
with 150 or more wells. Counties 
with 10,000 or more cows in 2007 
and no Marcellus wells experienced 
an average 2.7 percent increase in 
cow numbers between 2007 and 
2010, compared to an average loss of 
16.3 percent in such counties with 
150 or more Marcellus wells. 



Milk Production
Milk production and number of 
cows are related, but they do not 
correspond perfectly because man-
agement and feed can significantly 
affect productivity per cow. NASS 
data indicate that milk production 
in Pennsylvania increased very 
slightly from 2007 to 2010, rising by 
just 0.6 percent. As with cow num-
bers, there were major differences 
among counties. Milk production 
was up in 21 Pennsylvania counties, 
including a 30 percent increase in 
Schuylkill County and 21 percent 
in Bedford County. Production 
dropped in 35 counties, including a 
38 percent drop in Wyoming Coun-
ty, 37 percent in McKean County, 
35 percent in Montgomery County, 
and 28 percent in Washington 
County.
	 As with changes in the num-
ber of dairy cows, changes in milk 
production seem to be associated 
with the size of the dairy sector in 
the county and the level of Marcel-
lus shale drilling activity. Counties 
with 250,000,000 pounds or more of 
milk production in 2007 on average 
experienced an increase of 3 percent 
in milk production between 2007 
and 2010, compared to an average 
loss of 6 percent in counties with 
less than 100,000,000 pounds of 
milk production (Table 4). Coun-
ties with 150 or more Marcellus 
wells on average experienced a 18.5 
percent decrease in total milk pro-
duction, compared to an average 
increase of 0.9 percent in counties 
with no Marcellus shale wells (Ta-
ble 5). 
	 When both milk production and 
Marcellus wells are considered, as 
with the number of cows, declines 

the one county at that production 
level with 150 or more Marcellus 
wells experienced an 18.2 percent 
decrease in the same time period. 

Implications
Wide variation occurred in the 
changes among counties (see the 
appendix), yet only two of the 19 
counties with ten or more Marcel-
lus wells (11 percent) experienced 
an increase in cow numbers or milk 
production between 2007 and 2010 
(Indiana County, with 20 wells, and 
Potter County, with 44 wells), com-
pared to 15 of the 33 counties with 
no Marcellus wells (45 percent) that 
increased cow numbers or milk pro-
duction. 				  
	 The comparatively large aver-
age declines in cow numbers and 
milk production in the Marcellus 
counties require additional, focused 
attention and better understanding 
of the dynamics of what is occur-
ring. The NASS and Department of 
Environmental Protection data sug-
gest that increases in the number of 
Marcellus shale wells are associated 
with declines in cow numbers and 
milk production. Unfortunately, 
currently available data do not al-
low for determining whether these 
declines resulted from existing 
farms simply downsizing the num-
ber of cows in their herds, if some 
dairy farms simply ended all dairy 
production but shifted to other agri-
cultural activity on their land, or if 
they exited entirely from farming. 
Many of the anecdotes about dairy 
farmers and Marcellus suggest that 
some farmers are shifting away 
from dairy production, not just 
keeping fewer cows on a farm. This 
dynamic is not new; prior research 
on the Commonwealth’s Purchase 
of Development Rights program, for 

Table 3. Change in Number of Cows by Number of Cows and Marcellus Drilling Activity, 2007–2010.

Number of cows in the county

Drilling activity within the county
Less than  
5,000 cows 5,000–9,999 cows

10,000 cows 
or more

State average 
at county level

Percent change (number of counties)
No Marcellus wells -2.2% (8) -3.6% (11) 2.7% (9) -1.2% (28)
1–9 Marcellus wells -13.1% (7) -20.3% (1) 4.8% (3) -8.9% (11)
10–149 Marcellus wells -16.2% (8) 2.8% (3) -13.8% (1) -11.3% (12)
150 or more Marcellus wells -19.0% (1) -25.4% (1) -16.3% (3) -18.7% (5)
State average change at county level -10.7% (24) -4.8% (16) -1.5% (16) -6.4% (56*)

*Does not add to 67 counties due to missing data for some counties.

Table 4. Change in Milk Production in Counties, 
2007–2010.

Milk production  
(thousands of pounds)

Percent change 
(number of 
counties)

Less than 100,000 -6.0% (26)
100,000–249,999 -5.9% (19)
250,000 or more 3.0% (11)
State average change at 
county level

-4.2% (56*)

*Does not add to 67 counties due to missing data 
for some counties.

Table 5. Change in Milk Production by Marcellus 
Drilling Activity, 2007–2010.

Drilling activity within  
the county

Percent change 
(number of 
counties)

No Marcellus wells 0.9% (33)
1–9 Marcellus wells -4.4% (14)
10–149 Marcellus wells -10.0% (13)
150 or more Marcellus wells -18.5% (5)
State average change at 
county level

-4.2% (56*)

*Does not add to 67 counties due to missing data 
for some counties.

Table 6. Change in Milk Production by Number of Cows and Marcellus Drilling Activity, 2007–2010.

Milk production in the county (thousands of pounds)

Less than 100,000 100,000–249,999
250,000  
or more State average

Drilling activity within the county Percent change (number of counties)
No Marcellus wells 3.7% (10) -3.8% (11) 4.2% (7) 0.9% (28)
1–9 Marcellus wells -7.5% (7) -17.3% (1) 7.2% (3) -4.4% (11)
10–149 Marcellus wells -14.2% (8) -1.6% (4) — -10% (12)
150 or more Marcellus wells -28.0% (1) -15.5% (3) -18.2% (1) -18.5% (5) 
State average change at county level -6.0% (26) -5.9% (19) 3.0% (11) -4.2% (56*)
*Does not add to 67 counties due to missing data for some counties.

in milk production tended to be 
higher in counties with Marcellus 
activity (Table 6). Counties with 
250,000,000 pounds or more of 
milk production and no Marcellus 
wells, for example, averaged a 4.2 
percent increase in milk produc-
tion between 2007 and 2010, while 



example, which provides farmers 
a large lump sum payment, found 
that some dairy farmers were using 
the dollars to shift away from milk-
ing cows but were keeping the field 
crop component of their farm opera-
tion (Maynard et al. 1998). Some of 
the current anecdotes suggest the 
same shift may be occurring today.
	 Of equal importance is deter-
mining whether those farmers who 
are leaving agriculture due to Mar-
cellus shale development are doing 
so voluntarily (i.e., they’re taking 
the money, paying off farm debt, 
and choosing to do something else) 
or whether they are being forced out 
of farming against their will due to 
environmental or other concerns, 
such as negative effects on their 
land or water, herd health, or con-
sumer resistance to food grown near 
Marcellus shale wells. In addition, 
for those farmers remaining in agri-
culture, it is important to identify 
if and how they may be using leas-
ing and royalty dollars to improve 
their farms. Anecdotes from farm-
ers, machinery dealers, and bankers 
suggest that some farmers are using 
proceeds from Marcellus shale to 
strengthen their farming activity, 
which has the potential of benefit-
ing farming. Whether such changes 
are observable or measurable is not 
clear from this data. 
	 Also unknown is whether Mar-
cellus shale development is affect-
ing consumer perceptions of the 
quality of food produced in counties 
with much gas drilling activity and 
thus is changing in consumer de-
mand. There have been some pub-
lic protests against gas drilling at 
farms, for example, and uncertainty 
about whether gas drilling will af-
fect organic or other on-farm certifi-
cations.
	 The analysis of cow numbers 
and milk production is important, 
even without knowing whether the 
number of farms may have changed 
or whether such changes are volun-
tary or forced. Declining cow num-
bers mean fewer dollars spent locally 
by farmers to maintain their herd, 
and lower milk production similarly 
means fewer dollars coming into the 
local economy from milk sales. A 
variety of local businesses typically 

depend on local farming for their 
success, such as farm input suppliers 
like feed stores, large animal vet-
erinarians, and machinery dealers, 
and agricultural processors, such as 
dairy processors and milk haulers. 
Farmers similarly depend on these 
input suppliers and processors. Ag-
ricultural economists often discuss 
the importance of maintaining a 
critical mass of agricultural activ-
ity in a community to ensure that 
these local businesses are viable. If 
the number of farms and agricultural 
activity fall too low, these essential 
supporting businesses will leave or 
quit, making it difficult for remain-
ing farmers to access needed inputs 
and markets and thus remain in 
business.
	 The dairy data clearly suggest 
that there is some association be-
tween Marcellus shale activity and 
dairy farming that requires further 
study and consideration since dairy 
is such a large component of Penn-
sylvania’s agricultural economy. 
Furthermore, this experience in 
dairy raises questions about the 
impact of Marcellus shale on other 
types of farming in the Common-
wealth. Many of these questions 
may not be able to be answered un-
til the next U.S. Census of Agricul-
ture is released.
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Put Our Experience to Work for Your 
Community
The Penn State Extension Marcellus Edu-
cation Team strives to bring you accurate, 
up-to-date information on natural gas ex-
ploration and drilling in Pennsylvania. Learn 
about your rights and choices as a land-
owner, a businessperson, a local official, or 
a concerned citizen. Discover the resources 
available to you. 

Visit naturalgas.psu.edu.

Penn State Extension
Penn State Extension has a special mission—to 
enable individuals, families, communities, agri-
culture, businesses, industries, and organizations 
to make informed decisions. Through a system of 
county-based offices, we extend technical ex-
pertise and practical, how-to education based on 
land-grant university research to help Pennsylva-
nians address important issues, solve problems, 
and create a better quality of life. From improving 
agriculture and building stronger communities, 
to developing skills with today’s youth, we are 
dedicated to giving Pennsylvanians the means to 
grow, achieve, compete, go farther, and do more. 
Learn what extension can do for you. Contact 
your local extension office or visit 
extension.psu.edu.

The Agricultural Law Resource and Reference 
Center
The Agricultural Law Resource and Reference 
Center is a collaboration between Penn State’s 
Dickinson School of Law and Penn State’s Col-
lege of Agricultural Sciences. Located at both 
the University Park and Carlisle facilities and 
funded in part by the Pennsylvania Department of 
Agriculture, the center is designed to provide the 
highest-quality educational programs, informa-
tion, and materials to those involved or interested 
in agricultural law and policy.

 

Appendix: Changes in Cow Numbers, Milk Production, and Number of Marcellus Wells by County, 2007–2010.
Cow numbers Milk production Number of wells 

Adams 11.1% 2.2% 0
Allegheny* 4
Armstrong 6.1% 2.0% 48
Beaver -10.0% -9.2% 1
Bedford 13.8% 20.7% 1
Berks 10.6% 6.5% 0
Blair 7.9% 4.0% 5
Bradford -18.8% -18.2% 515
Bucks -4.5% -2.5% 0
Butler -5.6% -9.2% 64
Cambria -16.7% -9.2% 3
Cameron* 5
Carbon* 0
Centre -13.8% -9.7% 51
Chester 7.4% 9.3% 0
Clarion -30.0% -24.1% 6
Clearfield -26.3% -24.8% 70
Clinton -3.4% -7.2% 50
Columbia -14.3% -12.8% 1
Crawford 0.0% -3.0% 0
Cumberland -1.8% 1.0% 0
Dauphin -3.3% -5.8% 0
Delaware* 0
Elk* 21
Erie -31.5% -25.9% 0
Fayette -18.4% -12.1% 92
Forest* 7
Franklin -2.1% -3.4% 0
Fulton -11.9% -3.5% 0
Greene* 189
Huntingdon -6.5% -7.0% 0
Indiana 11.8% 12.2% 20
Jefferson -8.3% -0.2% 9
Juniata 5.4% 7.6% 0
Lackawanna 9.1% 16.7% 1
Lancaster 9.5% 13.1% 0
Lawrence 7.4% 18.4% 0
Lebanon 15.0% 6.0% 0
Lehigh 0.0% 14.8% 0
Luzerne -21.4% -13.9% 2
Lycoming -25.4% -22.6% 150
McKean -38.5% -37.4% 28
Mercer -8.4% -6.7% 0
Mifflin -7.8% -4.3% 0
Monroe* 0
Montgomery -33.3% -34.7% 0
Montour 5.3% 12.5% 0
Northampton -16.7% -6.8% 0
Northumberland 20.0% 20.4% 0
Perry 13.0% 7.8% 0
Philadelphia* 0
Pike* 0
Potter 8.3% 8.4% 44
Schuylkill 25.0% 30.3% 0
Snyder -24.7% -15.3% 0
Somerset -7.2% -3.1% 7
Sullivan -9.5% -2.5% 23
Susquehanna -20.0% -14.1% 186
Tioga -10.3% -9.9% 388
Union -4.6% 1.4% 0
Venango* 0
Warren -13.0% -11.9% 0
Washington -18.9% -28.0% 309
Wayne -20.3% -17.3% 4
Westmoreland 0.0% -1.9% 111
Wyoming -45.7% -37.8% 16
York 7.5% 4.5% 0
*The National Agricultural Statistics Service data do not provide dairy numbers for these counties.

Source: National Agricultural Statistics Service and the Pennsylvania Department of Environmental Protec-
tion.




