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Introduction
This study was undertaken by Dr. Timothy J. Considine, the School of Energy Resources Professor of Energy Economics in the Department of Economics and Finance at the University of Wyoming, and Dr. Robert W. Watson of the Pennsylvania State University.  A copy of the study may be downloaded from:  http://www.pamarcellus.com/EconomicImpactsof
DevelopingMarcellus.pdf. 
The Paradox of the Marcellus Shale Development in Pennsylvania (northeastern United States)
Many of my friends from the southwest (Texas, Oklahoma and Louisiana) had indicated to me that the problem with Pennsylvania is that we always speak of the oil and gas business in the past tense.  Certainly it was recognized by them that Pennsylvania has a grand-history with respect to the industry given that the first commercial oil wells were drilled near Titusville, Pennsylvania, during the mid 1800’s, and that Petroleum engineering as an engineering discipline was first developed at the University of Pittsburgh and The Pennsylvania State University.  Moreover, given our geographic location, Pennsylvania is home to many natural gas storages that support the natural gas demand of the northeast during the winter heating season.  However, in terms of primary oil and gas production, the industry was essentially thousands of stripper wells that dotted the landscape in the western half of the state.  The major-integrated oil and gas companies had long ago abandoned Pennsylvania and the Appalachian basin leaving for the most part small independents to operate what remained of the industry. From the perspective of many in the Commonwealth, it seemed as if its energy extraction industries (coal, oil and gas) had become an anachronism and would soon disappear and become only a part of the Commonwealth’s history.  
The development of the Marcellus Shale development changed all of that and if anything, caught the Commonwealth unprepared for a paradigm changing industrial development.  Almost over-night, a new industry appeared throughout the Appalachian Basin and in particular Pennsylvania.  The reaction by many of Pennsylvania’s citizens and its many governmental units suggested that this new industry was akin to an alien invasion from another planet. Certainly this opinion was reinforced by the unusual form of accented English that were spoken by these newcomers from Louisiana, Oklahoma or Texas and the fact that they had the temerity to support pro-football teams other than the Commonwealth’s beloved Steelers and Eagles. The Marcellus Shale development is in fact the rebirth of the oil and gas industry in Pennsylvania and the Appalachian Basin.
Marcellus Shale
The Marcellus shale is an unconventional natural gas reserve that lies under much of the Appalachian basin from upstate New York, as far south as Virginia, and as far west as Ohio.  As recently as 2002, the United States Geological Survey in its “Assessment of Undiscovered Oil and Gas Resources of the Appalachian Basin Province” calculated that the Marcellus Shale contained an estimated undiscovered resource of about 1.9 trillion cubic feet. Just 7-years later, it was estimated that there were 2,445 trillion cubic feet of reserves in place with recoverable reserves of approximately 489 trillion cubic feet.  This remarkable, almost unbelievable, increase in estimated reserves is due to technological advancements in horizontal drilling technology and techniques, multi-dimensional seismology, and the implementation of hydrofracturing.   

Strategic Significance
Local, national and global market forces will affect the development of the Marcellus Shale. The main factor affecting its development is the market price for natural gas.  The price is impacted by competition from other sources such as production in Wyoming and other shale plays.  Despite supply-side competition, its principal competitive advantage is its proximity to a large regional natural gas market. This regional market includes the Northeast corridor from Boston to Washington, D.C. with a population of over 55 million people. Current natural gas consumption is 9.2-BCF/day in Pennsylvania and its five bordering states. Beyond this market there exists the potential to use natural gas to augment coal-fired power generation and for use as the primary fuel for fleet vehicles including buses, delivery trucks, taxis and government vehicles. 

Impacts on Local Economies

While the drilling rig may be the most widely associated symbol of natural gas development, there are many activities before and after drilling that generate significant economic impacts.  Many people are required to identify lease properties, write leases, and conduct related legal and regulatory work. Seismic surveys also require manpower, local business services, and other provisions. Once a prospective site is identified, drilling begins and with it the need for services, labor, and other locally supplied activities. If natural gas is found in commercial quantities, infrastructure, such as well production equipment and pipelines are installed, which again stimulates local business activity. Finally, as production flows from the well, royalties are paid to landowners and taxes paid to local governments. 
Expenditures at all stages of production generate indirect economic impacts as the initial stimulus from expenditures on natural gas development is spent and re-spent in other business sectors of the economy. For example, in developing mineral leases natural gas drilling companies employ the services of land management companies that in turn purchase goods and services from other businesses. These impacts are known as indirect economic impacts. The wages earned by these employees increase household incomes, which then stimulates spending on local goods and services. These impacts associated with household spending are called induced impacts. The total economic impacts are the sum of the direct, indirect, and induced spending, set off from the expenditures by Marcellus producers. 
Emergence of the Pennsylvania Marcellus Gas Industry

The Marcellus gas industry appears to have entered the ramping-up phase of development. After relatively low levels of activity during 2006 and 2007, well completions jumped to a considerably higher level during 2008 with 308 wells drilled based upon statistics collected by the Department of Environmental Protection (DEP).
During the first five months of 2009, drilling appears to be running about 22 percent above the same period in 2008. In contrast, gas drilling during the first quarter of 2009 for the entire U.S. is down 21 percent from year ago levels and 41 percent below the recent peak reached during the third quarter of 2008. So clearly Marcellus drilling activity is defying national trends. This dichotomy is often typical of natural gas plays in the early phases of development but more fundamentally reflects the high productivity and profitability of Marcellus wells. 

Most of the Marcellus wells are in southwestern and northeastern Pennsylvania. Forty-five firms have drilled at least one well in the Marcellus but the top ten have completed more than 78 percent of all wells. During 2007, 24 percent of all Marcellus wells were horizontal. The share of horizontal wells rose to 36 percent during 2008 and so far this year, 39 percent of all Marcellus wells are horizontal. This trend is expected to continue.
Economic Impacts
Our study based on surveys of the industry estimated that that the Pennsylvania Marcellus gas industry during 2008 generated a total economic impact of $2.3 billion, 29,000 jobs, and $240 million in state and local tax revenue. The future of the Pennsylvania Marcellus gas shale industry is bright. During 2009, our estimates indicate that the Marcellus Shale industry will generate $3.8 billion in value added, over 48,000 jobs, and $400 million in state and local tax revenues. Over the next five years, the Marcellus industry will likely transform Pennsylvania into a net exporter of natural gas. In slightly more than 10 years, the Marcellus industry could be generating nearly 175,000 jobs annually and more than $13 billion in value added. Also, over this time frame, the present value of state and local tax revenues earned from Marcellus development is almost $12 billion.

It should be noted that perhaps the biggest winner in terms of immediate and future revenues will be the citizens of the Pennsylvania.  Approximately 15-% of the area that is now considered to be a part of the Marcellus Shale play is beneath the Commonwealth’s State Forests and Game Commission lands.  These revenues including the leasing bonuses and production royalties could be used to improve the Commonwealth’s parks and lands and provide income to support their continuous improvements for decades to come. Most importantly, these state-lands can be drilled and developed with a minimal surface footprint given that the drilling technology employed in developing the Marcellus Shale minimizes the size of the drilling site.
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