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Motivation

A Matched employer-employee data reveal
that more productive firms are larger, pay
higher wages, and are more likely to
export.

A Research Questions

1. What are the gquantitative implications of firm
productivity differences for aggregate
productivity and economic growth?

2. Are there large firm efficiency differences or
large differences in input quality that account
for these observations?



Evidence from Firm Micro Data

A U.S. Average total factor productivity
(TFP) 90/10 ratio within manufacturing
l ndustries I s 1.92e ¢

A 90/10 ratio across all Danish firms for
labor productivity Is 2.3 and firm wages IS

1. 8é Bagger et al . (2
A 90/10 TFP ratios are over 5 for firms In
bot h China and | ndil acée

(2009)



Evidence from Firm Trade Data

A Few firms export and those that do are
larger and more productive.

A Exporting firms pay wage premiums.

A Exporting firms are found in all industries
In the manufacturing sector.

A Sources
I US: Bernard and Jensen (1995, 1999)

I France: Eaton et al. (2004, 2008)
I Denmark: Pedersen (2009)



The Danish Project

A Lentz and Mortensen (2008), "An Empirical
Model of Growth Through Product Innovation."
Econometlrica

A Lentz and Mortensen (2010),"Labor
Market Models of Firm and Worker
Heterogeneity." Annual Review of
Economics .

A Bagger, Christensen, and Mortensen (2010),
"Wage and Productivity Dispersion: Labor
Quality or Rent Sharing?," working paper.



The Danish Data

A IDA: Contains worker identity, earning, and
characteristics (age, gender, education, working
experience, labor market histories, household
structure) and employer IDs.

A Stratified rolling panel firm survey: Contains firm
accounting information (sales, materials
purchases, investment, capital book value,
exports and imports) for each year.

A These are linked to create an matched
employer-employee panel which is available for
research at Aarhus University.



Firm Productivity and Wage
Distributions: All Private Danish Firms
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Firm Size vs Productivity
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Growth Through Innovation |

Grossman and Helpman (1991)
Klette and Kortum (2004)

A Final goods and services are produced using
many differentiated intermediate goods and
services as Inputs. (Dixit-Stiglitz)

A Intermediate products are produced with labor
and capital.

A More productive versions of each intermediate
product type are created from time to time that
replace older versions.

A The cost of product innovation (R&D) rises at
the margin.



Growth Through Innnovation Il

A New firms enter and continuing firms grow
by creating new products and shrink and
exit through product destruction.

A Firms differ with respect to the expected
productivity of the intermediate goods and
services that they create.

A The supplier of the current version of each
product sets Its price.



Empirical Implications |

A Firms that create higher quality
Intermediate products are more profitable,
Invest more in R&D, and supply a growing
fraction of the products Iin each entry
cohort.

A As new products and services displace old,
this process of creative-destruction
Induces reallocate of workers from the less
to the more productive firms.



Empirical Implications |

A Aggregate growth Is determined by firm
Innovation rates and the speed with which
resources are reallocated to the most
Innovative firms.

A Steady state firm heterogeneity In
productivity Is sustained by the cost of
Innovation, initial uncertainty about type,
and the process of creative-destruction.



Parameter Estimation |

A Create a structural model of firm
Interactions that generates the
relationship between firm R&D investment
decisions and observables.

A Using the equilibrium steady state
relationships of the model, the parameters
are estimated by the method of simulated
moments using observables drawn for a
panel of Danish firms over the period
1992-1997.



Table 1I: Data moments (standard error in parenthesis)

1997

1992

1996

1992
Survivors 4872.000
26277.262
(747.001)
13472.812
(211.851)
52793.105
(5663.047)
13204.479
(457.466)
7231.812
(92.720)
30613.801
(6750.390)
384.401
(2.907)
348.148
(1.820)
205.074
(19.633)
0.852
(0.035)
~0.018
(0.013)
0.198
(0.036)
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3628.000
(32.132)
31860.850
(1031.252)
16448.965
(320.417)
64120.233
(7741.448)
15705.087
(609.595)
8671.939
(154.767)
35555.701
(8137.541)
432.118
(5.103)
375.739
(2.139)
305.306
(42.491)
0.857
(0.045)
—0.026
(0.011)
0.143
(0.038)
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0.476
(0.088)
—0.227
(0.103)
—0.120
(0.016)
0.119
(0.032)
—0.029
(0.008)
0.550
(0.067)
—0.061
(0.012)
1.015
(0.146)
0.453
(0.112)
—0.551
(0.196)
0.084
(0.066)

0.550
(0.091)

—0.193
(0.057)

fractions of total growth.

Note: Unit of measurement 1s 1,000 DKK. The BHC growth decomposition moments are stated as




TABLE III
PARAMETER ESTIMATES (STANDARD ERROR IN PARENTHESES)*

=1 r=2 =3

175.8159 0.8478 0.0952 0.0570
(12.9903) (0.0133) (0.0239) (0.0230)
3.7281 : 0.7387 0.1614 0.0999
(0.0411) (0.0165) (0.0403) (0.0394)
150.0126 : 0.0000 0.3524 0.4168
(2.0581) (0.0000) (0.0471) (0.0750)
16,859.4212 : 0.4275 0.4275 0.4275
(329.3350) (0.0199) (0.0199) (0.0199)
0.9577 0.0000 0.0553 0.0566
(0.0227) (0.0000) (0.0017) (0.0016)
608.2725 : 0.5408 0.2776 0.1816
(113.1480) (0.0170) (0.0703) (0.0700)
0.0451 2 0.0000 3.2392 3.5332
(0.0016) (0.0000) (0.1779) (0.2540)
0.0323 0.0000 0.2499 0.2690
(0.0037) (0.0000) (0.0121) (0.0166)
0.0254 1.0000 1.1495 1.1769
(0.0000) (0.0000) (0.0221) (0.0339)
0.0707 : 1.0000 2.3503 2.4833
(0.0019) (0.0000) (0.1062) (0.1470)
1.3406
(0.0519)
45.7344
(0.8958)
0.0139
(0.0006)

Equilibrium wage is estimated at w = 190.239. Estimation is performed for given o = 1.




Model Fit

TABLE IV

MODEL FIT (DATA IN TOP ROW, ESTIMATED MODEL IN BOTTOM ROW)
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7122.721
30.613.801
14.716.584
384.401
379.930
348.148
346.456
205.074
202.134
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0.453
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Fit of Size vs Productivity




Fit of Productivity Distribution
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FIGURE 3 —Firm productivity distribution fit, 1992, Value added (YY) measured in 1 million
DEKEK. Labor force size (N*) measured in efficiency units. Estimated model is solid; data are
dashed.




Decomposing Productivity Growth

Growth rate in output per worker =
Entry/Exit + Selection + Residual

A Entry/Exit: Attributable to the fact that new
entrants are more productive than firms that
exist.

A Selection: Attributable to the fact that more
oroductive firms in each entry cohort become
arger over time.

A Residual: Counterfactual contribution to growth
of continuing firms in the absence of selection
and entry and exit.




Model Based Productivity Growth
Decomposition



