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The Influence of the Pace and Scale of Energy Development on
Communities: Lessons from the Natural Gas Drilling Boom in the
Rocky Mountains

Michelle Haefele and Pete Morton*
Introduction

Both the number of oil and gas wells drilled annually? (U.S. Department of Interior [U.S.D.L.],
Bureau of Land Management 2009) and the number of producing natural gas wells® (U.S.
Department of Energy 2009) in the Rocky Mountain region* more than doubled from 1998 to
2008. The proportion of U.S. natural gas production from the region increased from 16% in 1997
to 23% in 2007 (U. S. Department of Energy 2009) and the number of drilling rigs operating in
the region grew from 131 in 2002 to 318 in 2009.° This increase in natural gas drilling in the
region has created boomtown conditions in several rural communities.

While energy development can benefit rural communities, boomtowns in the Rockies
experienced an influx of non-local workers, a rise in crime and emergency service calls,
increased demand for public services, more wear and tear on local infrastructure, and upward
pressure on local wages and housing costs. Natural gas prices had dropped dramatically by
2009, the drilling boom had subsided, and the bust phase may have begun (Figure 1). The
recent energy boom-bust begs the question—how can communities learn from recent history to
better take advantage of future energy development for both short-term and long-term benefits?

! The authors are Economist and Director of Economics, respectively, The Wilderness Society, Denver, Colorado.
We would like to thank Dr. Joe Kerkvliet for his insightful reviews of earlier drafts. The paper has also benefited
greatly from the eagle-eyed editing of Ms. Barbara Young. Thank you both.
We would also like to thank the anonymous reviewers whose very helpful comments and suggestions have improved
and shaped this paper greatly.
20n public lands and on split-estate lands (where the surface is privately owned, but the resources beneath are
Eublically owned).

On all lands, public, private and split-estate.
4 Colorado, Montana, New Mexico, Utah and Wyoming.
° Baker-Hughes Rig Counts http://investor.shareholder.com/bhi.
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Figure 1. Monthly Drilling Rig Count for the Rocky Mountain Region
and U.S. Natural Gas Wellhead Prices

Note: throughout the period shown the total rig count for the U.S. ranged from 750 to 2000.

Sources: rig counts: Baker-Hughes Rig Counts http://investor.shareholder.com/bhi/; natural
gas prices: U.S. Department of Energy, Energy Information Administration (http://www.eia.doe.gov/).

This question is explored with a short literature review, followed by recent case studies of
Western boomtowns, and ending with a recommendation as per the pace and scale of
development to reduce the economic costs while deriving the benefits of energy development.

Background

Past research indicates that an emphasis on resource extraction (logging, oil and gas, mining)
often results in economically unstable communities (Fortmann et al. 1989; Freudenburg 1992;
Freudenburg and Gramling 1994). Gulliford (1989) recounts the economic hardship and social
turmoil of the oil shale boom-bust cycle in Colorado twenty-five years ago. Smith (1986)
suggests the oil and gas industry is more prone to boom-bust cycles than mining. This finding is
echoed by Slack and Jensen (2004) who find chronic underemployment to be more of an issue
with oil and gas than with mining. Brabant and Gramling (1997) note the problem of persistent
poverty in extractive industry-dominated economies. However, Flint and Luloff (2005) suggest
that resource-dependent communities possess adequate social capital (described by Putnam
(1995) as a society’s connections and shared values) and community structure to protect
themselves from the inherent risks associated with natural resource industries.

Increased economic diversity can mitigate the inherent risks from resource dependency
because when one industry experiences a downturn, a larger variety of industries will be more
able to absorb the unemployed. Conversely, areas dominated by one industry often lack this
capacity (Wagner and Deller 1998; Malizia and Ke 1993). Malizia and Ke (1993) find that
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greater economic diversity predicts lower unemployment rates and greater employment stability,
and that areas with high concentrations of employment in unstable industries have higher
overall unemployment rates. Headwaters Economics (2008a) finds that most energy-focusing
counties have slower economic growth than other counties in the West. Wagner (2000) notes
that pursuit of a growing industry is an appropriate short-term strategy for economic growth, but
is best coupled with policies designed to increase economic diversity to provide long-term
stability. Neumann and Topel’s (1991) findings are less conclusive, although they do note that
unemployment is lower in markets with greater labor mobility among industries.

The Role of Pace and Scale in Boom-Bust Cycles

Two inherent characteristics of booming times are the rapid pace and large scale of
development. A “boom” is defined as “a rapid widespread expansion of economic activity”
(Merriam-Webster 1990). “Pace” indicates the speed with which an area is developed — in many
instances a large number of wells are drilled in a very short time. “Scale” indicates the
geographic or spatial extent of development — the recent drilling boom has spread across a
large geographic area. Pace and scale are often interrelated; in many cases, as the pace is
slowed, the spatial extent of development will decline. Large scale booms extend drilling into
marginal areas which tend to be abandoned when prices drop; areas with the largest rate of
growth experience the largest rate of decline (Smith 1986).

Booms often exert upward pressure on wages, creating labor challenges for local governments
and non-energy-related businesses (Headwaters Economics 2008c; BBC Research and
Consulting 2008a, b). Social problems develop from a sudden influx of workers migrating into
the area during “boom” times (Merrifield 1984; Davenport and Davenport 1980) including the
sense of dissatisfaction arising from rapid change (Smith et. al 2001; Brown et al. 2005;
Goldsmith 1992; Gulliford 1989; Merrifield 1984; Kittredge 1987; Kelly 1980). Drilling booms
increase housing demand which raises prices, leading to increased poverty among those
unable to take advantage of new jobs (Brabant and Gramling 1997). Local governments need to
provide basic services for a rapidly growing population, along with increased per capita service
demand, resulting in fiscal burdens for taxpayers (Merrifield 1984; Headwaters Economics
2008c; BBC Research and Consulting 2008a, b).

Recent Case Studies from the Rockies

Headwaters Economics (2008b) finds that five percent of the counties in the West experienced
a surge in energy development, particularly in northwest Colorado and southern Wyoming.
These areas were subjects of detailed economic studies and serve as useful case studies.

1. Colorado Case Studies:

BBC Research and Consulting (2008a) examined four northwest Colorado counties (Mesa,
Garfield, Rio Blanco and Moffat) experiencing fast-paced energy development. This region of
Colorado suffered the consequences of boom-bust oil shale development in the late 1970s and
early 1980s. When the industry abruptly stopped work on May 2, 1982 (“Black Sunday”), the
region entered a brief economic downturn, but has since experienced growth due in part to a
diversified economy.® In 2006, energy and natural resources accounted for 11.6% of basic jobs.

% For example, the community of Battlement Mesa, built to house oil shale workers, evolved into a thriving retirement
community.
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Tourism jobs accounted for 16.7% of total personal income and non-labor income’ accounted
for 28.6%. The BBC study notes oil and gas workers are mostly temporary, non-local
employees who occupy between fifteen and thirty percent of the area's motel rooms. The
increase in energy industry employment is predicted to put upward pressure on wages, along
with creating a lag in projected non-energy businesses growth.

The BBC study (2008a) also examines the fiscal effects of energy development on local
governments. Costs associated with energy development, over and above those expected with
normal economic and population growth, include additional wear and tear on roads and
additional costs from expanding government services. The authors predict the region will face
substantial budget shortfalls if energy development continues to escalate. Compounding the
budget problem is the fact that most of the expenditures occur early in the boom, while
revenues are received in later years.

A related study (BBC 2008b) focusing on Rifle, Colorado (in Garfield County) (the community
most hurt by the 1982 bust in oil shale development) found that the fiscal costs of increased
energy activity far outweighed revenues. Rifle has experienced considerable growth in recent
years. Despite a historic reliance on resource extraction, the economy has benefited from
diversification in the last quarter-century. The report found that the drilling boom has "crowded
out" new businesses, creating the possibility that economic diversity may decline or cease to
grow.

Rapid energy development in the Rifle area has resulted in a two-fold infrastructure funding
problem. First, Colorado state law does not guarantee that oil and gas revenues will flow to
impacted communities. Second, there is an estimated delay of three to eight years between
peak expenditures and peak revenues.

A third Colorado study examined the role of energy in the state's economy, taxes on the fossil
fuel extraction industry, and the impacts of the recent energy boom on other industries
(Headwaters Economics 2008c). This report finds that energy development increases the need
for public investments in infrastructure, and that current tax policies do not address the added
costs. Headwaters (2008c) also finds that Colorado counties with more employment in mining
experienced lower overall income growth.

Prior to the boom, Mesa and Garfield Counties were affordable alternatives for retirees and
workers in nearby resort communities (Headwaters 2008c). The influx of workers during the
drilling boom increased demand for housing in an already strained market, resulting in higher
housing costs. Residents not tied to energy jobs are less able to afford the increased costs and
may have to move. Labor demand in the energy sector also created upward pressure on wages
in all sectors. During the boom the government sector (the largest employer) was challenged to
increase wages, and school districts and hospitals had difficulty filling positions. The authors
note that local motels are often filled by temporary energy workers. Labor shortages during the
drilling boom delayed housing projects, adding to the housing supply shortfall and exacerbating
the problem of housing affordability.

Finally, Headwaters (2008c) notes a shift in area demographics. Retirees who had been the
"pioneers"” after the post oil shale bust are now leaving the area, often due to changes brought

" Non- labor income is not tied to a job. This include retirement payments, transfer payments and investment income.
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about by the recent boom. High-paying energy jobs may be responsible for an observed decline
in the number of high school graduates attending college. These changes increase concerns
that the mix of industries will narrow once again to focus primarily on energy, threatening long-
term economic diversity.

2. Wyoming Case Study:

Sublette County, Wyoming provides another example of boomtown impacts from rapid energy
development, especially in the Jonah Field. The 1998 Environmental Impact Statement
projected community impacts assuming that 400 wells would be drilled over 20 years (U.S.D.I.,
Bureau of Land Management 1998). However, 400 wells were drilled within the first three years
of development, and a subsequent Infill Plan was approved allowing 3,100 additional wells to be
drilled (U.S.D.l., Bureau of Land Management 2006).

Ecosystem Research Group (2007) concludes that the county economic base changed from
agriculture to oil and gas extraction in the past decade; the county produced 44% of Wyoming’s
natural gas in 2006,. Taylor and Foulke (2008) note declining employment diversity in Sublette
County, most likely due to increased employment in natural gas drilling and construction (which
is linked to drilling). Between 2000 and 2006, energy development was responsible for a 24 %
increase in population (nearly four times the national rate), although in a narrow 20 to 34 age
range (Taylor and Foulke 2008). Taylor and Foulke (2008) found that, compared with past
booms, more workers commute from outside Sublette County and that enrollment growth in
County schools did not correspond with employment growth, implying that the workforce
associated with the recent natural gas boom is more transient than in past booms.

During the same time period, average home price increased at twice the state rate, making the
county unaffordable for the average wage-earner (ERG 2007). Rental costs increased 90% to
reach a level 60% higher than the rest of the state. A large wage gap exists between natural gas
workers and those in other sectors, meaning the rental cost increase falls disproportionately on
non-energy workers. While county revenues increased, the cost of providing public services
also increased (Taylor and Foulke 2008; ERG 2007; Pinedale Anticline Working Group 2005).

Oil and gas work is often dangerous (Loomis et al. 2007). The National Institute for
Occupational Safety and Health (2009) finds the rate of worker fatalities is positively correlated
with the pace of drilling, attributing the increase to inexperienced workers. Emergency medical
service calls also increase with drilling (ERG 2007; Pinedale Anticline Working Group 2005).
Jacquet (2005) demonstrates a link between per capita emergency service calls and increased
gas drilling in Sublette County. ERG (2007) also shows steadily increasing numbers of
ambulance (EMS) runs in Sublette County between 2000 and 2006.

Rapid development has reduced employment diversity in Sublette County, Wyoming (Taylor
and Foulke 2008) and Garfield County, Colorado (Table 1) where the proportion of total
employment in mining has rapidly increased, implying some loss of employment diversity.

Table 1. Percentage Of County Employment in the Mining Sector

2000 2001 2002 2003 2004 2005 2006
Sublette County, WY 8.2% 10.2% 10.7% 13.8% 14.6% 14.9% 17.6%
Garfield County, CO 1.0% 13% 16% 24% 3.1% 49% 6.2%

Source: Regional Economic Information System, Bureau of Economic Analysis, U.S. Department of
Commerce
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News accounts document the social issues from the recent boom. In some cases residents are
leaving due to reduced quality of life and property values.® There are accounts of damage to
rural roads,® poaching of wildlife,*° and other crime, especially drug use.** Jacquet (2005) found
a correlation between incidents of serious felonies and arrests and increased gas drilling in
Sublette County.

Controlling the Pace and Scale of Oil and Gas Development

Many of the problems associated with the recent drilling boom in the Rockies are either caused
by or exacerbated by the large scale and rapid pace of development. Slowing the pace and
scale of development can reduce these problems by reducing the number of wells drilled at one
time. Assume, for example, that 2,500 producing wells are needed to extract the resources.
Figure 2 shows the total number of wells that would be drilled each year and total producing
wells operating annually under several pace-of-development scenarios. Slowing the pace and
spreading drilling over years or even decades means there will be producing wells in the area
for a longer time period, but the dramatic peak in the earlier years will be diminished. The most
rapid pace of development occurs in a very brief period where the drilling would be intense —
resulting in boomtown conditions.

8 'Silt couple selling 110-acre ranch,” The Grand Junction Daily Sentinel, 26 February 2007.
9 “Boom hits county roads,” Casper Star-Tribune, 13 December 2006.

0 “poachers making a killing in West’s oil, gas fields,” USA Today, 15 February 2007.

' “Boomtown Blues,” The New Yorker, 5 February 2007.
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Figure 2a. Estimated Annual Well Drilling Under Five Pace-of-Development Scenarios
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Figure 2b. Estimated Annual Total Producing Wells Under Five Pace-of-Development Scenarios

In-migrating energy workers are at the root of most of the socioeconomic problems. The drilling
phase of natural gas development generally results in higher labor demand than the production
phase. Slowing the pace and spreading drilling over a longer time will alter the patterns of
industry employment (Figure 3). Using a ratio of 6 drilling jobs to 1 production job, the
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employment effect of various pace-of-development scenarios is provided. The shorter the
drilling period, the more pronounced the "peak” in employment.** It is this peak in labor demand
that creates many of the boomtown impacts. Slowing the pace of development results in fewer
energy-related jobs initially but employment continues over a longer period.
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Figure 3. Estimated Annual Percentage of Total New Employment
Under Five Pace-of-Development Scenarios

Slowing the pace and thereby reducing the scale of development will reduce the number of
workers migrating into an area and mitigate the associated negative socioeconomic impacts.

Discussion and Conclusions

Certainly, communities can benefit from oil and gas development, but the total costs must also
be counted, including social dissatisfaction from rapid demographic and lifestyle changes. Smith
et al. (2001) and Brown et al. (2005) found that in time communities recover from this
dissatisfaction; however, it is reasonable to believe that residents would prefer to avoid the
period of discontent. Flint and Luloff (2005) note that social capital is important for community

resilience; slowing the pace and reducing the scale of energy development may facilitate the
ability of communities to sustain social capital.

Rapid paced, large scale energy development often results in added costs to local governments
to meet the needs of an influx of workers which accrue well in advance of energy-related
revenue (Merrifield 1984; BBC Research and Consulting 2008a, 2008b). Merrifield proposes

12 \We assume that the same total number of wells will be drilled regardless of the rate of development, and that
therefore the same number of jobs will accrue.
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several (often complicated) solutions; however, simply slowing the pace and reducing the scale
of development may reduce or even eliminate the need for public investment.

Another reason to slow the pace and scale of development is to help protect a region’s natural
amenities (such as open space, scenic vistas, recreation opportunities, clean air and water) that
many economists believe play an important role in promoting economic diversity (Rudzitis and
Johansen 1989; Whitelaw and Neimi 1989; Johnson and Rasker 1993, 1995; Rasker 1994;
Power 1995, 1996; Snepenger et al. 1995; Bennett and McBeth 1998; Duffy-Deno 1998;
McGranahan 1999; Nelson 1999; Rudzitis 1999; Lorah 2000; Deller et al. 2001; Johnson 2001,
Shumway and Otterstrom 2001; Lorah and Southwick 2003; Low 2004; Holmes and Hecox 2004;
Rasker et al. 2004; Kwang-Koo et al. 2005). Oil and gas drilling has the potential to suppress
amenity-driven growth (Morton et al. 2004; Headwaters Economics 2008c; BBC Research and
Consulting 2008b) by altering the flow of goods and services produced by the pre development
landscape.

Much of the oil and gas development is taking place on public lands administered by the
U.S.D.I. Bureau of Land Management (BLM). The agency can help communities gain control
over the pace and scale of this development by requiring phased leasing or phased
development — incrementally opening an area for development, limiting the total area
developed, or limiting the percent of the area developed at any one time will reduce both the
pace and scale of development.

Controlling the pace and scale of natural resource development is not a new concept. American
foresters dating back over 100 years to Gifford Pinchot who recommended controlling the pace
and scale of logging in order to “regulate” the forest and sustain the level of timber harvest in
perpetuity (Sample 2004). If 200 acres of forestlands are managed on a 100 year rotation, an
average annual harvest of 2 acres would occur for that period. Phased energy development
simply applies this long-standing “regulated” forest concept to oil and natural gas by controlling
the pace and scale of drilling.

Further research is needed to assess the net fiscal impacts of slower energy development.
Slowing the pace of energy development may not maximize profits or gross tax revenues, but
slowing development can reduce fiscal costs, which serves to increase net revenues to
communities and states. Slowing the pace of development can help land management agencies
control monitoring and enforcement costs so that they do not exceed the available budgets.

Decreased fiscal costs, reduced environmental damages, enhanced economic diversity and
increased stability for Western communities can be achieved by ensuring local economies a
more stable long-term energy industry and avoiding the boom-bust cycles of rapid paced, large
scale energy development.
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