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Motivation

Worldwide phenomenon: productivity growth slowdown

Questions on determinants: structural changes, measurement

problems, competition, misallocation, etc.
Andrews, et al. (2016): some findings for rich OECD countries

No much evidence for developing countries



Motivation

= Chile as a case study:

Early Latin American reformer

Productivity growth slowdown since Asian crisis.

= Hypothesis: end of structural reforms (open trade, FDI,
privatizations, etc.) = lower competitive pressures =

productivity growth slowdown




Motivation: Evolution TPF GMM

log-PTF. (1995=100)

Evolution of Total Factor Productivity. (GMM)
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Motivation: Evolution of TFP (LP)

log-PTF (1995 = 100)

Evolution of Total Factor Productivity. (Levinsohn & Petrin)
1995 - 2010.
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This paper

= Report the evolution of productivity level and gap.

Differences between frontier and non-frontier firms

= Revision the effect of competition on the productivity gap.




What is a frontier firm?

= We select a frontier firm on the following way:

A firms belongs to technological frontier if its productivity is over 95th

percentile of its industry.

To avoid the effects of outliers in the group of frontier firms, we use

median instead of mean to aggregate productivity of this group of firms.

= Finally, we compute the gap between frontier firms and a
non-frontier firm as the simple differences between the

median TFP of frontier firms and TFP of a laggard firm.



Frontier vs. Laggard

Variables (in logs) N Mean SD. Min Max
Non Frontier Firms.

TFP 47.379 4.402 0.904 0.562 9.633

Added Value 47.379 13.73 1.618 9.832 21.41

Profits 44,728 12.42 1.827 2.754 20.50

Labor 47.379 3.877 1.011 0 8.656

Total Variable Cost 47.379 -0.368 0.291 -3.390 4.366

Frontier Firms

Variables (in logs) N Mean SD. Min Max

TPF 2.511 5.460 1.105 3.692 11.34

Added Value 4,938 14.48 2.083 10.40 21.91

Profit 4.685 13.56 2.436 5.369 21.58

Labor 4,952 4.062 1.199 0 8.135

Total Variable Cost 4.954 -0.698 0.615 -5.548 2.454
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Evolution of real Value Added by worker:
Frontier vs. Laggard firms

Labor Productivity: Added Value by worker
1995 - 2010
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Evolution of PTF: Frontier vs Laggard firms

Evolution of Total Factor Productivity. (Levinsohn & Petrin )
1995 - 2010
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Conceptual issues: Competition
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Does competition affects productivity?

Pro-competition reforms could be expected to promote the catch-up of
laggard firms to the global frontier and it can improve managerial

quality, which is complementary to technological adoption.

Reductions in administrative entry barriers can spur entry, which
promotes technological diffusion to the extent that young firms possess

a comparative advantage in commercializing cutting-edge technologies .



Convergence or not convergence?
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Neo-Shumpeterian growth theory and models of competition
diffusion imply productivity convergence.

That is, firms further behind the global productivity should
growth faster, given the larger stock of unexploited
technologies and knowledge that they can readily implement.

Our evidence suggest that the rate of convergence have
slowed down during the last years leading to the divergence
evident in data.

Then, we will explores a set of structural factors underlying
divergence links with competition environment.



Boone’s Index: Explanation
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Less competitive
environment

More Competitive
environment

Note: y — axis refers to profits, that is, total revenues minus total variable
costs. On the other hand, x-axis refers to average variable cost. Boone
index is the slope of the curves in the graph.

AVC



Measurement of competition: Boone’s index

In(m;;) = a + PInCVM;; + €4

Where

e In(m;¢): Profits of firm i in time t based on: total revenues and total variable cost.

: CVT;
e In(CVM;;): Total variable cost over total revenues. 5 L
it

Then, the model is equivalent to:

CVT
In(y;; — CVTy) = a + ,BIH(T) + Eit

e [ asses the level of competition on the sector & The larger the negative value of S, the

larger the level of competition on the sector 4.
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Evolution of Boone’s Index in Chile.
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Evolution of Boone’s Index for some
industries.
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Boone’s Index evolution. Industry: 1

Boone's Index evolution. Industry: 2

Boone’s Index evolution. Industry: 3

Boone’s Index evolution. Industry: 4

Boone’s Index evolution. Industry: 5
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Boone’s Index evolution. Industry: 11
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Boone’s Index evolution. Industry: 15
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Evolution of Boone’s Index for some
industries.
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Boone’s Index evolution. Industry: 15

Boone’s Index evolution. Industry: 16

Boone’s Index evolution. Industry: 17

Boone's Index evolution. Industry: 18

Boone’s Index evolution. Industry: 19
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Boone’s Index evolution. Industry: 24
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Boone's Index evolution. Industry: 25
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Boone’s Index evolution. Industry: 29
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Methodology

TFPlet = ak + Clt + 5GAP”: + ﬁGAPltCOMPkt + ]/COMPkt + pX + gC,t

Where:

e TFPGj: TFP growth for non-frontier firm 7 in industry kat year ¢

* GAPy: difference between median frontier TFP and firm TFP (in logs)

e (COMP;;.:Competition at industry kin time &

* ay,;:industry and year fixed effects.

X matrix includes the following controls: Foreign (Dummy) , Advertisement/Sales,
Exports/Sales, Employment (in logs), Foreign Licenses/Sales.

Convergence results:

e § > 0: firms far away (larger gap) from the frontier should have higher productivity
growth

e [ > 0: This effect should be reinforced by higher competition

20




Methodology
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Measurement of productivity.

TFP1: Levinsohn and Petrin.

TFP2: GMM: Wooldrigde (2009).



Data
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We use data come from “Encuesta nacional industrial anual”
ENIA. The period considered was from 1995 to 2007.

The survey is a representative sample of each district and for
firms with 10 or more workers. The observation unit is the

plant. It is important to stress that a plant is not the same of a
firm, that is, a firm could have many plants.

The national institute of statistics (INE) updates the survey
annually. Finally, our dataset is a unbalanced panel.
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Results



Results: TFP Levinshon & Petrin
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TFP gap
TFP gap*Boone
Boone
Foreign
Advertisement/Sales
Exports/Sales
Log(Employment)
Foreign licenses/Sales
Constant
Observations
Industry F.E.
Year F.E.

Plants
R-squared

Robust t statistics in parentheses .* significant at 5%; ** significant at 1%. TFPG1 is annual Total Factor Productivity Growth calculated

TFPG1
-0.086
(29.95)**

-0.146
(3.68)**
38211
Yes
Yes
5994
0.16

TFPG1
-0.036
(8.60)**
-0.020
(1125
-0.016
{900

-0.102
(2.60)**
38211
Yes
Yes
5994
0.17

TFPG1
-0.037
(8.77)**
-0.020
(11.50)**
-0.017
(10.40)**
0.002
(0.52)
0.130
(2.08)*
-0.002
(0.30)
0.005
(3.18)**
0.048
(1.46)
-0.129
(3.53)**
35680
Yes
Yes
5676
0.17

using the methodology of Levinsohn & Petrin. Boone is the absolute value of the Boone Index.



Results:

GMM . Wooldridge (2009)
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TFP gap
TFP gap*Boone
Boone
Foreign
Advertisement/Sales
Exports/Sales
Log(Employment)
Foreign licenses/Sales
Constant
Observations
Industry F.E.

Year F.E.
Plants

R-squared

TFPG2

TFPG2
-0.105 -0.077
(20.78)** (18.61)**
-0.012
(7.67)**
-0.014
(6.42)**
-0.210 -0.173
(4.57)** (3.82)**
38211 38211
Yes Yes
Yes Yes
5994 5994
0.14 0.15

TFPG2
-0.078
(18.04)**
-0.012
(7.64)**
-0.016
(6.68)**
0.001
(0.33)
0.144
215
-0.006
(0.82)
0.005
(2.69)**
0.069
(1.58)
-0.188
(5.06)**
35680
Yes
Yes
5676

0.15

Robust t statistics in parentheses .* significant at 5%; ** significant at 1%. TFPG2 is annual Total Factor Productivity Growth
calculated using the methodology of Wooldrige. Boone is the absolute value of the Boone Index.



Conclusions
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We observe convergence of laggard firms

More competitive environment promotes convergence



