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Overview

Empirical evidence and models of firm dynamics ascribe an important job creation role to new businesses and a
particular sensitivity of young firms to economic shocks. Studying the role of entrepreneurs and new businesses in the
economy’s response to economic shocks is difficult due to the complicated causal connections between economic
growth and firm entry. The recent revolution in shale oil and gas extraction—which created rapid, large gains in
economic activity in areas possessing certain geological characteristics—presents a unique opportunity to study the
response of firms—both new and existing—to an expansion of economic conditions. Using a diff-in-diff research
design, we show that establishment entry accounts for most of the employment growth in shale regions. New firms
and new establishments of existing firms account for about a quarter and three quarters of the increased annual
aggregate growth rates, respec- tively, relative to plausible counterfactuals; cumulatively, establishments that opened
after the shale boom began account for three quarters of total net employment gains from 2007 to 2014, and new firms
comprise the majority of the cumulative growth from new establishments. These results have important implications
for theories of firm dynamics.

Methods

We use the Census Bureau’s Longitudinal Business Database (LDB), which consists of longitudinal establishment-
level microdata covering almost all private non-farm businesses in the U.S.13 The LBD provides annual data on
establishment location and detailed NAICS industry as well as annual employment counts (corresponding to the pay
period including March 12).

EIA (2017) provides a list of counties that are located within each shale play. We classify counties that are located
within the Bakken, Eagle Ford, Haynesville, Marcellus, Niobrara, Permian, and Utica plays as treated areas. We
conduct our main exercises on all counties in all shale areas combined; in other exercises we also study each play
individually (with its own counterfactual group). For each of these groupings, we first construct a control group of
counties through propensity score matching. The variables on which we match are total county employment, the share
of firms in the county that are new, the share of employment in the county that is at new firms, the share of
establishments in the county that are new establishments of existing firms, the share of employment in the county that
is at such establishments, and the share of employment in the county that is at oil and gas establishments (NAICS 211,
213, 324, and 325) and manufacturing establishments (NAICS 31-33); we match based on county averages for 2000-
2006. In this way, we construct a control group that is similar to the treatment group in terms of new firm activity,
greenfield establishment activity, and activity of the oil and gas and manufacturing industries in the pre-shale time
period. The equation below illustrates the commonly used difference-in-differences (DD) style estimation strategy for
estimating the effect of shale oil and gas on economic outcomes.
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where y,, is the outcome of interest (log total county employment or one of the growth components (described in the
full paper) for county c in year t. Sgpqe, is an indicator variable corresponding to counties with shale oil and/or gas

activity (i.e. the treatment group) and is zero for non-shale counties. 7. and ¥, are fixed effects for county and year,
respectively. Shale, is an indicator variable that indicates the years during which shale activity occurred.

Results

Table 4 reports results where the dependent variable is growth component by firm or establishment type (expressed
in percentage points). First, note that the “Total” column, in which the dependent variable is the growth rate of
aggregate (county) employment, is equal to the sum of columns 1, 2, and 4 or, alternatively, the sum of columns 1, 5,
and 6. Column 3, which reports the growth component for all firms age less than 5, is equal to the sum of columns 1
and 2. Column 7 indicates that the shale boom is associated with a 0.9 percentage point increase in annual employment
growth rates at the county level. Column 5 shows that greenfield establishments (new establishments of existing firms)
account for 0.7 percentage point of the overall increase; that is, greenfield establishments account for about three
quarters of the increase in net employment growth rates. Incumbent establishments do not appear to make a net growth
contribution. While not statistically significant, column 1 suggests that new firms account for about one quarter of the



overall growth effect. The role of entrants is more starkly demonstrated by column 3, which shows that firms with age
less than five account for a statistically significant 0.4 percentage point or 40 percent of the total net growth effect.
Mature firms (column 4) make a significant contribution as well, though column 5 suggests that this effect is primarily
through greenfield establishments rather than growth of existing establishments.

The evidence points to a large role for new and young firms. On the one hand, it is important not to understate the role
of incumbent firms. By no means do young firms account for the majority of the employment growth response.
However, the contribution of new firms and young firms generally is significantly disproportionate relative to their
typical share of activity levels (about 10 percent of employment). Moreover, when scaled by activity we find that the
role of new and young firms is even larger, accounting for nearly half of the overall growth effect for both revenue
and rigs. Our results are not as dramatic as those found by Adelino et al. (2017), who find that firms age less than two
account for 90 percent of the local employment growth response to local demand shocks, but our results are striking
nonetheless.

Table 4: Impact of Shale on Employment Growth by Establishment Age - All Industries
m @ @ @ ® © Q)

New Firms Young Firms New & Mature Firms Greenfield Incumbent Total
Young Firms Estabs Estabs
(1) + (2 (1) + (2 +
(1) + (5) + (6)
Treatment Effect 0.227 0.149 0.376™" 0.5457 0.70777" -0.012 0.9217"
(0.149) (0.135) (0.150) (0.305) (0.193) (0.346) (0.376)
Observations 8,550 8,550 8,550 8,550 8,550 8,550 8,550
Revenue (100 millions) 0.97777 0.01 0.98777 11577 111777 0.05 2.12%%*
(0.31) (0.25) (0.35) (0.55) (0.29) (0.68) (0.78)
Observations 8,550 8,550 8,550 8,550 8,550 8,550 8,550
Rig count (hundreds) 0.296777 0.104 0.4777 0.42877 0.22777 0.304 0.828777
(0.091) (0.064) (0.114) (0.178) (0.092) (0.21) (0.260)
Observations 8,550 8,550 8,550 8,550 8,550 8,550 8,550

Dependent variable growth component in all regressions. County clustered standard errors shown. Treatment time period post 2007.
Treated areas include all counties with shale oil and/or gas production as defined by EIA Drilling Productivity Reports. Control
counties chnsen nusing propensity seore match from national sample in non-shale states. Parameters estimated with OLS. New firm

age (in years) =0, young =1-4, old = 5+. Columns 1+42=3, columns 14+2+4=7, and columns 14+5+6=7

In the full paper, we present effects on cumulative employment growth, as well as a number of robustness checks
including alternative control groups and placebo tests.

Conclusions

The U.S. shale boom has given rise to a large literature studying the economic effects of natural resource shocks. We
add to this literature by studying the effects of the shale boom on new firms and establishments, adding
entrepreneurship and business creation to the list of economic outcomes that are stimulated by natural resource
production (i.e., natural resource booms do not appear to only benefit existing business establishments). But our results
also have significant implications for the study of macroeconomics. In particular, a large literature in firm dynamics
focuses on the role of new business creation in the response of the aggregate economy to broad economic shocks. We
show that the growth of aggregate employment in response to the shale boom is, on net, entirely accounted for by new
firms and new establishments of existing firms. This finding lends strong support to models of firm dynamics in which,
under standard assumptions, the entry margin accounts for a large share of aggregate adjustment. Further, though, our
results point to important differences between new firms and new establishments of existing firms (“greenfield”
establishments). New firms appear to start small but, as a cohort, grow rapidly. New establishments of incumbent
firms appear to start out larger, with a more gradual growth trajectory.
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