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INTRODUCTION 



Anecdotal evidence about 

energy employment 



Healthier labor markets? 



Predictions about job creation 
► Marcellus in PA (Considine et al. 2009, 2010) 

► 2008: 29,284 

► 2009: 44,098 

► National employment impacts (IHS 2011) 

► 2010: 600,000 

► 2015: 870,000  

► 2035: 1.6 million 

► Texas employment impacts (Hartley et al. 2013) 

► 1 well-count = 77 to 271 long-run jobs 

► 35,000–120,000 FTE Texas jobs in 2011  

► IMF WEO 2013 

► 1.2 % increase in GDP after 12 years 

► 0.5 % increase in employment 

 



Why this study? 

► National scope 

► Higher resolution (state-month) 

► Reduced form  

► vs Input-Output 
► Too many assumptions 

► Tend to overestimate effects 

► Not for disruptive changes 

► vs Dynamic GE 
► No unemployment (ND story) 



Research design 

► Hypothesis: Exogenous upstream investment shocks 

drive employment growth 

 

► Want employment multipliers 

 

► Dynamic panel model 

► Allow time for adjustment (lags) 

 

 



Two other key studies 

► Hooker and Knetter (1997) 

► Similar research design 

► Effect of military spending on employment 

► Dynamic panel model with time + state FE 

► Asymmetric responses 

 

► Blanchard and Katz (1992) 

► VAR with employment, unemployment, participation 

► Migration returns states to equilibrium 
► (Population is endogenous) 

► Quantities, not wages adjust 



DATA 



Baker Hughes rig-counts 

► Number of rigs “actively exploring for or developing 

oil or natural gas” 

► Plausibly exogenous 

► Timing 

► Coincident with investment 

► Leading indicator of production 

► Heterogeneity in drilling? 

► Type (offshore, geology, process) 

► Origin of inputs 

► Cost 

 

 

 



Geology 
Technology 
Prices 
Other costs 

Drilling (rig-counts) + 

Midstream investment  

(if needed) 

Lease payments + 
royalties 

Payments to capital +  

labor (jobs + wages) 

Lower O&G prices 
(possibly in region) 

Income 

Demand for goods 
+ services 

Downstream 
investment (mfg) 

Rig-counts in the economy 



Rig-counts at US level 



Rig-counts/millionPeople1990   
(with WTI and HH) 



Other data 

► Employment 

► Current Establishment Survey (BLS) 

► Private, non-farm 

► Not seasonally adjusted 

 

► Industrial Production Index (IPI) 

 

► Population 

► 1990 Census 

► No concerns about endogenous migration 

 



MODELS 



Two models 

Per-capita (interpretability) 

 

Δ
𝐸𝑚𝑝𝑖𝑡

𝑃𝑜𝑝𝑖,1990
= 𝛼 𝐿 Δ

𝐸𝑚𝑝𝑖,𝑡−1

𝑃𝑜𝑝𝑖,1990
+ 𝛽 𝐿 Δ

𝑅𝑖𝑔𝑠𝑖𝑡

𝑃𝑜𝑝𝑖,1990
 

          +𝛾1 𝐿 Δ
𝑁𝑎𝑡𝐸𝑚𝑝𝑡−1

𝑁𝑎𝑡𝑃𝑜𝑝1990
+ 𝛾2 𝐿 ΔIPIt + 𝜂𝑖𝑚 + 𝜖𝑖𝑡      (1) 

 

Growth rates (stability) 

 

Δlog 𝐸𝑚𝑝𝑖𝑡 = 𝛼 𝐿 Δ log 𝐸𝑚𝑝𝑖,𝑡−1 + 𝛽 𝐿 Δ
𝑅𝑖𝑔𝑠𝑖𝑡

𝑃𝑜𝑝𝑖,1990
 

   +𝛾1 𝐿 Δ𝑁𝑎𝑡𝐸𝑚𝑝𝑡−1 + 𝛾2 𝐿 Δ𝐼𝑃𝐼𝑡 + 𝜂𝑖𝑚 + 𝜖𝑖𝑡       (2) 



Interpretation 

► Per capita: 𝛽𝑘 × 1000 = jobs from Δ𝑅𝑖𝑔𝑡−𝑘 

 

► Logs: 𝛽𝑘/10 = % growth from  Δ𝑅𝑖𝑔𝑡−𝑘/𝑀𝑖𝑙𝑃𝑝𝑙1990  

 

► Impact effect = 𝛽 0 

 

► Long-run multiplier (LRM) =  𝛽 𝑘
10
𝑘=0 / 1 −  𝛼 𝑘

12
𝑘=1  



Detail 

► Difference away unit roots 

► Use Feb 1992–Dec 2013 

► Lags 

► Employment  lag 1 to 12 

► Rig-counts   contemporaneous to lag 10  

► IPI     contemporaneous to lag 12 

► Nat’l Employment lag 1 to 3 



Estimation 

► Concerns addressed 

► Heteroskedasticity + autocorrelation 

► Cross-sectional dependency of errors (Driscoll-Kraay) 

 

► Four models 

► OLS 

► Cluster-robust (state-level) 

► Driscoll-Kraay HAC (xtscc) 

► FGLS  
► State-specific AR(1)  

► Cross-section  

 



Model specification 

► Tried a variety of specifications 

► More lags 

► Time FE 

► State-specific coefficients on 𝐼𝑃𝐼𝑡 or 𝑁𝑎𝑡𝐸𝑚𝑝𝑡−1 

► No material change and worse BIC with 



RESULTS 



Results 

► OLS, Driscoll-Kraay and FGLS consistent 

► Jobs per rig-count (1) 

► 35–41 in 𝑡 

► 286–382 in long run 

► Similar to Hartley et al. (2013) 

► Growth change per rig-count/million people (2) 

► 0.0085–0.0115 percent in 𝑡 

► 0.0541–0.0623 in long run 

► Not sure why delayed impact in 𝑡 + 9 



Per-capita 



Per-capita 



Growth rates 



Growth rates 



Recall 
► Marcellus in PA (Considine et al. 2009, 2010) 

► 2008: 29,284 

► 2009: 44,098 

► National employment impacts (IHS 2011) 

► 2010: 600,000 

► 2015: 870,000  

► 2035: 1.6 million 

► Texas employment (Hartley et al. 2013) 

► 35,000–120,000 FTE jobs in 2011 

► IMF WEO 2013 

► 0.5 % increase in employment in 12 years 

 



Our long-run estimates 
► Based on per-capita LRM 

 

► Caveats 
► Changing frequency 

► Aggregating over states 

► LRM, not dynamics 

 

► Conclusions?  
► Positive, but modest 

► Much smaller than I/O 

► Consistent with Hartley et al. 

(2011) 

Year ND PA TX USA 

1990 1,242 -669 32,207 53,137 

1991 -3,249 765 -38,323 -126,343 

1992 -306 3,937 6,021 49,715 

1993 -306 -6,575 -14,450 -26,377 

1994 -765 -229 -2,829 -15,673 

1995 3,058 -382 -9,939 -20,031 

1996 -344 765 20,050 33,679 

1997 2,389 96 26,090 61,738 

1998 -6,556 -860 -61,126 -140,066 

1999 2,370 153 29,435 58,030 

2000 1,070 765 46,103 114,224 

2001 -1,281 421 -11,258 -75,003 

2002 96 -1,816 -5,543 -17,202 

2003 421 1,472 41,267 98,780 

2004 1,988 -765 23,166 50,231 

2005 1,988 2,523 47,632 85,859 

2006 4,358 1,070 45,109 94,652 

2007 6,441 382 39,604 35,456 

2008 11,946 2,198 -22,077 -11,086 

2009 -7,760 14,469 -136,186 -232,941 

2010 32,111 15,215 105,661 205,742 

2011 14,756 3,211 63,382 111,701 

2012 -4,224 -15,406 -28,269 -83,642 

2013 -765 -6,116 1,625 -5,161 

Total 58,678 14,624 197,352 299,419 



TWO EXTENSIONS 



Robustness check 

► Drop each producing state 

► Does investment in new places have greater effect? 

► Concerns over backwards supply-chain links (TX) 

 

► Generally no effect 

 

► But ND seems to drive employment effect down 

 



ND in disequilibrium? 

► Blanchard and Katz (1992) 

► Very low unemployment 

► Sluggish employment adjustment 

► Slow migration 

 



Pre/Post 2008 

► Allow break in 𝛽(𝐿) between 2007 and 2008 

► Significant at ~5% with robust SE 

► Pre-2008 ↓ and post-2008 ↑ (some) 

► Per-capita (OLS): 

► 𝛽 (1) = 0.150 

► 𝛽 1 1 = 0.109 versus 𝛽 2008 1 = 0.182  

► Growth rates (OLS): 

► 𝛽 1 = 0.331 

► 𝛽 1 1 = 0.205 versus 𝛽 2 1 = 0.395  

 

 

 

 

 



Why a break in 𝛽(𝐿)? 

► Drilling in new states requires new infrastructure?  

► Productivity changes? 

 



Possible extensions 

► More on dynamics 
► Asymmetry 

► Unemployment, wages & migration 

► Why impact in month t+9? 

► Annual estimation 
► Convert 1968-1999 data 

► Analyze more labor-market variables 

► Why a break in 2008? 
► Productivity 

► Infrastructure in place 

► Australia or Canada? 

 

 

 

 



QUESTIONS? 


















