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What  accounts  for  cross  sec.onal  and  
dynamic  pa?erns?

• Very	  skewed	  size	  distribu=on	  
• Constant	  state	  of	  churning	  

• Wave	  of	  entering	  firms	  contributes	  substan=ally	  to	  job	  crea=on	  each	  year	  
•  Most	  exit	  
•  Condi=onal	  on	  survival,	  young	  businesses	  grow	  quickly	  
•  Even	  amongst	  large,	  mature	  businesses	  high	  pace	  of	  churning	  of	  jobs	  and	  
businesses	  



Productivity of Businesses 

Interquartile Range of  
TFP is 30 log points  

Productivity Distribution Within Narrowly Defined Industries 
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U.S. Labor Productivity:  Comparison Between 
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Ownership  Change,  Management,  
Financing…

• Many	  factors	  underlie	  the	  ongoing	  restructuring	  and	  realloca=on	  of	  
businesses	  

•  For	  alloca=ve	  efficiency,	  financial	  markets	  need	  to	  be	  facilita=ng	  the	  
realloca=on	  of	  resources	  to	  the	  most	  produc=ve	  businesses	  

• Ownership/management	  prac=ces	  and	  changes	  are	  part	  of	  these	  
dynamics.	  

•  Example:	  	  Private	  Equity	  
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Two Year Productivity Growth Impact From Private Equity 
 
 
Total Productivity Growth Differential 2.09 
Excluding Acquisition/Divestiture 1.96 
Share of Total from:  
Continuing Establishments 0.20 
Net Entry 0.74 
Net Acquisition 0.06 

 



Some  Disturbing  Trends?



Declining  Pace  of  Crea.on  and  Destruc.on  in  BED

Source:  BLS BED DATA  
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Figure 1: Annual job creation and destruction rates, 1980-2011 

 
Notes:  Author calculations from the U.S. Census Bureau’s Business Dynamics Statistics. Filter is Hodrick-
Prescott with multiplier 400. Vertical axis does not begin at zero.



Figure 2: Annual startup rate and average startup size, 1980-2011 

 
Notes:  Author calculations from the U.S. Census Bureau’s Business Dynamics Statistics.  Left vertical axis 
does not begin at zero.



Figure 3: Declining share of activity from young firms (firm age five or less) 

 
Notes:  Author calculations from the U.S. Census Bureau’s Business Dynamics Statistics. Employment shares in 
each period based on the average of employment in period t-1 and t (the denominator of the DHS growth rate).



   Figure 4: Average flows by firm age, 1982-2011 

 
Notes:  Author calculations from the U.S. Census Bureau’s Business Dynamics Statistics.



    Figure 5: Sector share of employment, 1980-2011 

 
Notes:  Author calculations from the U.S. Census Bureau’s Business Dynamics Statistics.  Broad sectors are on 
SIC basis.   AGR= Agricultural Services, MIN=Mining, CON=Construction, MAN=Manufacturing, 
TCU=Transportation, Communication and Utilities, WHO=Wholesale Trade, RET=Retail Trade, FIRE = 
Finance, Insurance and Real Estate, and SRV=Services. 



Figure 6: Average job flows by sector, 1980-2011 

 
Notes:  Author calculations from the U.S. Census Bureau’s Business Dynamics Statistics. Sector definitions from 
SIC.  See notes from Figure 5 for details on sectoral abbreviations.



Figure 9: Percent of decline in job flows from 1987/89 to 2004/06 (averages) accounted for      
by composition effects 

 
Notes:  Author calculations from the U.S. Census Bureau’s Longitudinal Business Database.  See text for details 
of the decomposition used to generate these calculations.  



NUTS  AND  BOLTS  oF  
PRODUCTIVITY  MEASUREMENT
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Measurement of Plant-level Productivity 

All variables in logs, difficult measurement Issues on outputs 
and inputs and factor elasticities 
 
Typical to assume Cobb-Douglass or to have Divisia index 
approach approximation 



Measurement  issues

• Factor	  inputs:	  
•  Labor	  quality	  
•  Capital	  stock	  (book	  value	  vs.	  perpetual	  inventory)	  

• Factor	  elas=ci=es:	  
•  Cost	  shares,	  es=mated	  elas=ci=es	  using	  OLS,	  IV,	  proxy	  methods	  
•  All	  typically	  es=mate	  factor	  elas=ci=es	  at	  the	  industry	  level	  

•  Time	  invariant	  with	  es=mated	  approach	  typically	  given	  Cobb-‐Douglass	  
assump=ons	  

•  Es=mates	  vary	  in	  literature	  but	  measures	  of	  TFP	  highly	  correlated	  
across	  these	  methods.	  	  Other	  issues	  (below)	  appear	  to	  maber	  more.	  

• Plant-‐level	  heterogeneity	  in	  output	  and	  input	  prices	  
• Plant-‐level	  heterogeneity	  in	  factor	  elas=ci=es	  



More  Basic  Measures  of  Produc.vity  Are  
ORen  Used

• Labor	  produc=vity	  Measures	  at	  the	  
Establishment	  (or	  Firm	  level)	  

•  	  Real	  Value	  Added	  Per	  Worker	  
	  

etetetetetet TEMYTEVARLP /)()/( −==

Where Yet = Real Gross Output 
            Met= Real Materials (including energy) 
            Teet= Total Employment 
Use detailed industry output and material price deflators 

Often best available measure is real gross output per worker – 
 comparable within industries 



Example of proxy method 

Depends critically on the invertibility amongst other assumptions 



Cobb-Douglas Technology, CRS 
Isoelastic Demand, No Frictions,  
Price takers in factor markets 

No dispersion in factor cost 
share ratio, Revenue average  
product of capital, revenue average 
product of labor, TFPR 
 
Even though there is dispersion 
In TFPQ 



Why  is  there  so  much  dispersion  in  produc.vity  across  
businesses  in  narrowly  defined  sectors?  
  

•  Background	  facts:	  
•  Interquar=le	  range	  of	  log	  of	  Revenue	  TFP	  (TFPR)	  is	  0.29	  
•  Interquar=le	  range	  of	  log	  of	  Revenue	  Labor	  Produc=vity	  (RLP)	  is	  

0.65	  
•  Dispersion	  in	  TFPQ,	  TFPR,	  and	  output	  price	  within	  narrow	  product	  

classes	  (7-‐digit)	  in	  U.S.	  (Source:	  FHS	  (2008)):	  
•  Std.	  Dev	  of	  log(TFPQ)	  is:	  0.26	  
•  Std.	  Dev	  of	  log(TFPR)	  is:	  0.22	  
•  Std.	  Dev	  of	  log(RLP)	  is:	  0.65	  
•  Std.	  Dev	  of	  log(P)	  is:	  	  0.18	  
•  Std.	  Dev	  of	  log(Q)	  is:	  1.05	  
•  Corr(log(TFPQ),log(P))	  is:	  	  -‐0.54	  	  	  
•  Corr(log(TFPQ),log(Q))	  is:	  0.28	  
•  Corr(log(TFPQ),log(TFPR))	  is:	  0.75	  
•  Corr(log(TFPQ),log(RLP))	  is:	  0.56	  



Fric.ons  +  Distor.ons

•  Costs	  of	  Entry	  (and	  exit)	  	  
•  Including	  costs	  of	  entering	  new	  markets	  
•  Hopenhayn	  (1992),	  Melitz	  (2003),	  Melitz	  and	  Obaviano	  (2005)	  

•  Learning	  (ini=al	  condi=ons	  and	  aher	  changing	  products/processes)	  
•  Jovanovic	  (1982)	  and	  Ericson	  and	  Pakes	  (1998)	  
•  Experimenta=on	  

•  Adjustment	  costs	  for	  factors	  of	  produc=on	  (capital,	  labor,	  intangible	  
capital)	  

•  Convex	  vs.	  Nonconvex	  
•  Economies	  of	  scope	  and	  control	  
•  Product	  Differen=a=on:	  

•  Horizontal	  (e.g.,	  spa=al)	  vs.	  Ver=cal	  
•  Output	  and	  input	  price	  dispersion	  and	  determina=on	  
•  Imperfec=ons	  in	  product,	  labor,	  capital,	  credit	  markets	  
•  Distor=ons	  to	  all	  of	  the	  above	  +	  market	  ins=tu=ons	  

•  Idiosyncra=c	  distor=ons	  as	  in	  Banerjee	  and	  Duflo	  (2003),	  Restuccia	  and	  
Rogerson	  (2008),	  Hsieh	  and	  Klenow	  (2009),	  Bartelsman,	  Hal=wanger	  and	  
Scarpeba	  (2013)	  



  What  fric.ons  ma?er  the  most?

•  Many	  studies	  showing	  evidence	  of	  entry	  costs,	  labor	  
adjustment	  costs,	  capital	  adjustment	  costs,	  trade	  costs,	  
product	  differen=a=on,	  and	  so	  on.	  

•  Many	  open	  ques=ons	  and	  issues:	  
•  Not	  prac=cal	  to	  include	  all	  fric=ons	  in	  all	  models	  –	  but	  cau=on	  

about	  iden=fica=on	  since	  we	  are	  all	  using	  same	  data	  
•  How	  do	  fric=ons	  vary	  across	  advanced	  vs.	  emerging	  vs.	  

transi=on?	  

•  Important	  to	  dis=nguish	  between	  those	  fric=ons	  that	  
yield	  some	  plants	  persistently	  higher	  produc=vity	  than	  
others	  as	  opposed	  to	  adjustment	  dynamics	  



Lots  of  margins  for  distor.ons…

• Cross	  sec=onal	  misalloca=on	  
• Dynamic	  distor=ons:	  

•  Startups	  
•  Post-‐entry	  up	  or	  out	  dynamic	  
•  Crea=ve	  Destruc=on	  

•  Secular	  vs.	  Cyclical	  Distor=ons	  
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Firm Productivity Shock 
(Profitability) 

Job Creation Job Destruction 

Firm Employment Changes 

Range of Inaction 
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Taking  Stock

• High	  pace	  of	  churning	  of	  businesses	  within	  narrowly	  
defined	  industries	  

• Startups	  and	  young	  businesses	  play	  an	  important	  
role	  in	  these	  dynamics	  

• Up	  or	  out	  dynamics	  
• These	  dynamics	  connected	  to	  produc=vity	  (and	  
demand)	  dynamics	  at	  the	  micro	  level	  

• Iden=fying	  the	  fric=ons	  and	  how	  they	  vary	  across	  
industry,	  =me,	  and	  country	  ongoing	  ac=vity	  

• But	  what	  about	  before	  entry?	  



How  Do  We  measure  the  
CONTRIBUTION  OF  
REALLOCATION?



Size/produc.vity  rela.onship  within  
industries
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Olley and Pakes (1996) decomposition 

Modified Baily, Hulten and Campbell (1992) and Griliches and Regev (1995) 
decomposition 



Comments  on  Decomposi.on  in  Literature
•  Some	  ques=ons	  about	  how	  to	  interpret	  industry-‐level	  index	  defined	  in	  this	  
manner	  

•  Typical	  check	  (e.g.,	  BHC	  and	  FHK)	  to	  see	  how	  this	  index	  performs	  rela=ve	  to	  
standard	  aggregate	  industry	  measures	  

•  Common	  result	  –	  magnitudes	  very	  similar	  and	  correla=ons	  high	  in	  most	  
studies	  	  

•  Cau=ons:	  	  	  
•  These	  measures	  very	  sensi=ve	  to	  measurement	  error	  since	  depend	  on	  measuring	  within	  
industry	  produc=vity	  (log)	  level	  dispersion	  accurately	  

•  Not	  appropriate	  for	  decomposi=ons	  that	  exploit	  between	  industry	  varia=on	  
(measurement	  and	  index	  problems)	  

•  Standard	  decomposi=on	  summarizes	  changes	  in	  ac=vity	  weighted	  micro	  
distribu=on	  	  

•  Decomposi=ons	  more	  closely	  =ed	  to	  aggregate	  welfare	  and	  produc=vity	  
have	  been	  developed	  (Petrin	  and	  Levinsohn	  (2008),	  Basu	  and	  Fernald	  (2002)	  

•  Alterna=vely,	  these	  decomposi=ons	  can	  be	  used	  as	  moments	  to	  match	  in	  a	  
calibra=on	  or	  indirect	  inference	  approach	  (see,	  e.g.,	  Bartelsman,	  
Hal=wanger	  and	  Scarpeba	  (2009)	  



Olley and Pakes (1996) results for Telecommunications equipment 



Olley-Pakes Decomposition for Colombian 
Manufacturing 
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Olley Pakes Decomposition of Labor Productivity 
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Pre-‐Entry  History  of  
entrepreneurs



“Before”  Entry….

• Entrepreneurial	  dynamics	  starts	  at	  micro	  business	  
level	  

• Entrepreneurs	  start	  with	  an	  idea	  –	  ohen	  while	  
employed	  elsewhere	  

• New	  longitudinal	  databases	  at	  U.S.	  Census	  Bureau	  
tracking	  this	  process	  

• ILBD:	  	  Nonemployers	  (e.g.,	  sole	  props	  without	  employees)	  
+	  Employers	  

• LEHD/SED:	  	  Tracking	  transi=ons	  from	  W&S	  jobs	  to	  self-‐
employed	  jobs	  



Distribution of Businesses by 
Business Type, 2000

25%
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10%64%
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Distribution of Revenue By Business 
Type, 2000

35%

61%
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3%

Employer(SU) Employer(MU) 
Nonemployer(EIN) Nonemployer(Person ID)

Micro Businesses constitute a large share of businesses  
and a small share of revenue… 

Source:  Davis et. al. (2008) 



Shares of New Employer Businesses in 1997 
with Pre-History as Nonemployer Businesses
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Propensity  to  Diversify  in  Labor  Market  Varies  in  
Important  Ways  Across  Worker  Life  Cycle  
  
Percent  of  1992  Wage  and  Salary  Earners  moving  to  Par.al  Self-‐Employment  by  1997:  
By  Age  Category
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Propensity  to  Diversify  in  Labor  Market  Varies  in  
Important  Ways  Across  Worker  Life  Cycle    
  
Percent  of  1992  Par.ally  Self-‐Employed  moving  to  Full  Self-‐Employment  by  
1997:  By  Age  Category
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Small  Businesses  With  and  Without  Paid  
Employees  Differ  in  Fundamental  Ways

60%	  

70%	  

80%	  

90%	  

100%	  

2002/03	   2003/04	   2004/05	   2006/07	   2007/08	  

Job	  Stability	  -‐-‐	  Likelihood	  of	  Staying	  in	  Same	  Labor	  Market	  State	  

W&S	  only	   Sole	  Proprietor	  (N)	  only	   Sole	  Proprietor	  (E)	  only	  



Data
• Tracking	  U.S.	  Business	  Dynamics	  

• The	  Longitudinal	  Business	  Database	  
•  1975-‐2005	  (08)	  –	  long	  =me	  series	  permits	  analysis	  by	  firm	  age	  
•  Private	  Non	  Farm	  Economy	  
•  Establishment	  level	  with	  Firm	  iden=fiers	  
•  High	  quality	  establishment	  links	  to	  iden=fy	  entry/exit	  

•  Need	  both	  firm	  and	  establishment	  level	  data	  to	  get	  dynamics	  right	  
•  Firm	  Size:	  constructed	  by	  aggrega=ng	  employment	  up	  to	  firm	  
•  Firm	  Age:	  constructed	  from	  age	  of	  oldest	  establishment	  at	  =me	  of	  
firm	  birth	  

•  Other:	  Payroll,	  Industry,	  Loca=on	  (Lat/Lon	  possible)	  
•  Can	  be	  integrated	  with	  data	  from	  Economic	  Censuses	  and	  Annual	  
Surveys	  as	  well	  as	  external	  data	  (COMPUSTAT,	  Venture	  Capital,	  
Private	  Equity)	  

	  



Micro  Produc.vity  Data  in  U.S.

• Manufacturing:	  
• Annual	  Survey	  of	  Manufactures	  and	  Census	  of	  
Manufactures	  

• Nominal	  revenue	  and	  expenditures	  
•  Can	  construct	  measures	  of	  real	  outputs	  and	  inputs	  
•  Five	  year	  panel	  rota=on	  so	  longitudinal	  analysis	  possible	  (but	  
requires	  careful	  treatment	  of	  data)	  

•  Selected	  products	  have	  physical	  quan==es	  

• Retail	  Trade	  
• Census	  of	  Retail	  Trade	  

• Nominal	  revenue	  so	  a	  gross	  output	  per	  store	  measure	  feasible	  



New  data  on  micro  businesses

•  ILBD:	  
•  Tracks	  all	  nonemployer	  and	  employer	  businesses	  including	  transi=ons	  

•  LEHD:	  
•  Tracks	  all	  employer-‐employee	  matches	  in	  U.S.	  
•  Can	  be	  integrated	  with	  ILBD	  
•  Enables	  tracking	  of	  transi=ons	  between	  W&S,	  an	  owner	  of	  nonemployer	  
business	  and	  owner	  of	  employer	  business	  



Availability  of  data

• Public	  domain	  tabula=ons	  available	  at:	  

hbp://www.ces.census.gov/index.php/bds/bds_home	  
• Census	  NSF/RDC	  access	  at:	  
hbp://www.ces.census.gov/index.php/ces/researchguidelines	  
•  Sensi=ve	  data:	  

•  Must	  work	  in	  enclave	  (NBER,	  NYCRDC,	  Washington,	  D.C.,	  Chicago	  Fed,	  Duke,	  UCLA,	  
UC-‐Berkeley,	  Univ.	  of	  Michigan,	  Cornell,	  Stanford	  ,	  Univ.	  of	  Minn.,	  Atlanta,	  …)	  

•  Predominant	  purpose	  must	  benefit	  U.S.	  Census	  

	  
	  



Extra  Slides  on  Firm  Dynamics  
model













Many models of selection also include fixed costs of operating each period 





Start  with  Foster,  Hal.wanger  and  
Syverson  (2008)
•  Source	  data:	  	  Census	  of	  Manufactures	  

•  High	  quality	  coverage	  
•  Limited	  number	  	  of	  products	  with	  physical	  quan=ty	  data	  



Correlations 

Variables Trad’l. 
Output 

Revenue 
Output 

Physical 
Output 

Price 
 

Trad’l. 
TFP 

Revenue 
TFP 

Physical 
TFP 

Capital 

Traditional 
Output 

1.00        

Revenue 
Output 

0.99 1.00       

Physical 
Output 

0.98 0.99 1.00      

Price 
 

-0.03 -0.03 -0.19 1.00     

Traditional 
TFP 

0.19 0.18 0.15 0.13 1.00    

Revenue 
TFP 

0.17 0.21 0.18 0.16 0.86 1.00   

Physical 
TFP 

0.17 0.20 0.28 -0.54 0.64 0.75 1.00  

Capital 0.86 0.85 0.84 -0.04 0.00 -0.00 0.03 1.00 
Standard Deviations 

Standard 
Deviations 

1.03 1.03 1.05 0.18 0.21 0.22 0.26 1.14 

 





 IV Estimation OLS Estimation 

Product Price Coefficient 
(α1) 

Income 
Coefficient 

(α2) 

Price 
Coefficient 

(α1) 

Income 
Coefficient 

(α2) 

Boxes -3.02 
0.17 [0.61] 

-0.03 
0.02 

-2.19 
0.12 

-0.03 
0.02 

Bread -3.09 
0.42 [0.33] 

0.12 
0.05 

-0.89 
0.15 

0.07 
0.04 

Carbon Black -0.52 
0.38 [0.50] 

-0.21 
0.11 

-0.57 
0.21 

-0.21 
0.11 

Coffee -3.63 
0.98 [0.41] 

0.22 
0.14 

-1.03 
0.32 

0.20 
0.13 

Concrete -5.93 
0.36 [0.10] 

0.13 
0.01 

-0.83 
0.09 

0.15 
0.01 

Hardwood Flooring -1.67 
0.48 [0.61] 

-0.20 
0.18 

-0.87 
0.47 

-0.24 
0.18 

Gasoline -1.42 
2.72 [0.20] 

0.23 
0.07 

-0.16 
0.80 

0.23 
0.07 

Block Ice -2.05 
0.46 [0.32] 

0.00 
0.11 

-0.63 
0.20 

0.16 
0.07 

Processed Ice -1.48 
0.27 [0.37] 

0.18 
0.03 

-0.70 
0.13 

0.16 
0.03 

Plywood -1.21 
0.14 [0.89] 

-0.23 
0.10 

-1.19 
0.13 

-0.23 
0.10 

Sugar -2.52 
1.01 [0.15] 

0.76 
0.13 

-1.04 
0.55 

0.72 
0.12 

 



Five-Year Horizon Implied One-Year Persistence Rates 

Dependent 
Variable 

Unweighted 
Regression 

Weighted 
Regression 

Unweighted 
Regression 

Weighted 
Regression 

Traditional TFP 0.249 
0.017 

0.316 
0.042 0.757 0.794 

Revenue TFP 0.277 
0.021 

0.316 
0.042 0.774 0.794 

Physical TFP 0.312 
0.019 

0.358 
0.049 0.792 0.814 

Price 0.365 
0.025 

0.384 
0.066 0.817 0.826 

Demand Shock 0.619 
0.013 

0.843 
0.021 0.909 0.966 

 



Plant Age Dummies 

Variable Exit Entry Young Medium 

Unweighted Regressions 

Traditional TFP 
 

-0.0211 
0.0042 

0.0044 
0.0044 

0.0074 
0.0048 

0.0061 
0.0048 

Revenue TFP 
 

-0.0220 
0.0044 

0.0133 
0.0047 

0.0075 
0.0051 

0.0028 
0.0053 

Physical TFP 
 

-0.0186 
0.0050 

0.0128 
0.0053 

0.0046 
0.0058 

-0.0039 
0.0062 

Price -0.0034 
0.0031 

0.0005 
0.0034 

0.0029 
0.0038 

0.0067 
0.0042 

Demand Shock 
 

-0.3466 
0.0227 

-0.5557 
0.0264 

-0.3985 
0.0263 

-0.3183 
0.0267 

 



Specification: [1] [2] [3] [4] [5] [6] [7] 
Traditional TFP -0.073 

0.015 
      

Revenue TFP  -0.063 
0.014 

     

Physical TFP   -0.040 
0.012 

  -0.062 
0.014 

-0.034 
0.012 

Prices    -0.021 
0.018 

 -0.069 
0.021 

 

Demand Shock     -0.047 
0.003 

 -0.047 
0.003 

 

Determinants of Market Selection 

Note:  Much greater dispersion in demand shocks than physical TFP 



Establishment-‐level  Produc.vity  
Empirical  Pa?erns
•  Dispersion	  (large),	  persistence	  (high)	  evolu=on	  (consistent	  with	  learning	  
and	  selec=on)	  

•  Selec=on	  
•  Lower	  produc=vity	  plants	  exit	  
•  Other	  determinants	  of	  produc=vity	  maber	  
•  Open	  ques=ons:	  	  Impact	  of	  distor=ons	  on	  selec=on?	  	  	  

•  Models	  like	  Melitz	  (2003)	  and	  Restuccia	  and	  Rogerson	  (2007)	  imply	  reduced	  
distor=ons	  will	  improve	  selec=on	  

•  Eslava	  et.	  al.	  (2009)	  find	  evidence	  that	  trade	  liberaliza=on	  improves	  market	  
selec=on	  

•  These	  paberns	  both	  support	  basic	  models	  and	  can	  be	  used	  to	  test	  and	  
es=mate	  models	  

• One	  other	  approach	  has	  to	  been	  to	  explore	  the	  covariance	  between	  size	  
and	  produc=vity	  within	  industries.	  

•  Basic	  predic=on	  of	  virtually	  all	  models	  is	  posi=ve	  correla=on	  between	  size	  
and	  profitability/produc=vity	  



  Components of Decomposition (GR) 

  Within Between  Entry Exit Net Entry 

Traditional 2.30 1.40 0.18  0.44 0.27 0.72 

Revenue 5.13 4.03 0.16  0.55 0.39 0.94 

Physical 5.13 3.82 -0.05  1.04 0.32 1.36 
 

Within Industry Dynamic Decomposition Applied to FHS (2008) data 



Extra  Slides



Growth  Iden..es:  Establishment
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Growth  Iden..es:  Aggregate  
Measures  (any  level)
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