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Abstract

A wealth of empirical research has demonstratet rigwllocation of inputs
and outputs across establishments with differenbdytivity levels
significantly contributes to aggregate growth. histpaper we estimate the
extent of labor misallocation in Chilean manufatgrplants over the 1979-
2007 period; that is, the potential gains from tle@llocation process. We find
that labor productivity heterogeneity has increasedr the period under
analysis. We show that this finding is correlatdathvthe rise in the volatility
of shocks that resulted from developments in btith,conduct of monetary
policy and in the energy market. We also find thléhough the reallocation
process is productivity enhancing, its relativadeace had diminished by the
end of the period. Finally, we estimate the aggeegaanufacturing losses
associated to this dispersion by examining the yctidty gains that would
result from reallocating workers from the least darctive plants. These
estimates range up to 25% of aggregate produciivittye benchmark case.
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l. Introduction

A wealth of empirical research based on longitudestablishment data for a number of
countries has consistently found large and perdigteductivity differences among plants
or firms producing in the same industries in anyegi time period. A closely related

literature has overwhelmingly demonstrated that precess of inputs and output
reallocation that takes advantage of these prodtyctiifferences significantly contributes
to aggregate productivity growth. Chile is no exomp almost half of Chilean

manufacturing growth is accounted for by this pssceof economic restructuring

(Bergoeing et al., 2010).

Jointly with the ability of the economy to realléeanputs and output, the evolution of
productivity dispersion is thus a relevant factorunderstanding the dynamics of growth.
There are many reasons for the existence of heipesty in plant-level decisions and
outcomes. Differences in entrepreneurial abilityg brganizational structure or the vintage
of capital, may all explain cross-sectional vadatin productivity. Similarly, differential
access to human capital, infrastructure and crady generate variation in the manner
firms invest in technology and use their resourcédncertainty may also underlie the
observed dispersion. For instance, plant specifioclks to demand, investment
opportunities, input costs and technology are thereources of uncertainty discussed by
the class of models developed in Jovanovic (1982) &openhayn (1992). The
development and adoption of new products or pradadechniques is also an uncertain
process. Finally, regulation may protect some firmsdiscouraging entry, reallocation or
innovation, through special tax exemptions, sulsidor credit priorities (Parente and
Prescott, 1994; Acemoglu et al., 2001).

Not all these reasons for plant-level heterogenaity associated to the misallocation of

inputs or outputs. For instance, reallocation maycbstly due to technological barriers.

2 See Bartelsman and Doms (2000) and Foster e2G01] for surveys.



However, some of these mechanisms generate highyspent differences in productivity
across plants, whereas others bring about tragsutariation only. For example, credit
constraints and special subsidies and taxes typig@nerate permanent differences in
plant-level productivity, and may explain why lakgdifferent plants produce in the same
narrowly defined industries in any given time pdri®imilarly, shocks and adjustment

costs have transitory effects on plant productidigpersion.

In this paper we focus on the dynamics of labodpaobivity dispersion and its relation to
the observed process of aggregate growth in Ghilparticular, we use plant-level data for
the manufacturing sector from 1979 until 2007 tdineste the distribution of labor
productivity and its evolution over time. Basedtba method of Hsieh and Klenow (2009),
we estimate the extent of labor misallocation amdlyze the evolution of observed
dispersion over the sample period. More specifycalle find that the dispersion of labor
productivity across firms increased sharply in 2084 2007 —the end of our sample
period— the gap had not yet been fully closed. al§e show that although plants producing
in all sectors experienced this jump in disperstbe, largest and most persistent change is
concentrated among sectors that hire skilled laimore intensively. This finding is
consistent with the hypothesis that labor markgulaions mostly affect the ability of
firms to adjust skilled labor; that is, the ability adjust the employment of workers who

tend to have higher average tenure and more banggioewer within firms.

We then ask whether the reallocation process ine@himanufacturing is productivity
enhancing and whether it has become more or leskiptivity enhancing over time. To do
so, we use the cross-sectional decomposition ifitebduced by Olley and Pakes (1996).
We find that in every year the reallocation of eayphent has been productivity enhancing;
i.e., labor is being reallocated from less to mmreductive plants. However, in the latest
period, the relative incidence of this processxplaning overall productivity growth has

diminished.

An examination of events occurring in the Chileaore@my leads us to relate the rise in

productivity dispersion and the reduced relevarfaie reallocation process to changes in
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the energy market, in particular, to cuts in thepdy of natural gas imported from

Argentina. We also argue that the increased vitlaii the real exchange rate that resulted
from the adoption of an inflation targeting mongtgolicy may too have affected the

outcomes in the labor market. We also examine alee of jumps in the interest rate as a
result of the Asian crisis that hit the Chilean mmmy by the end of the 1990s. A simple
econometric model shows that the rise in the oleskmacroeconomic volatility does

correlate with the observed rise in the dispersiblabor productivity, in particular among

those sectors that produce traded goods and/orgaseas a source of energy more
intensively.

In other words, we hypothesize that the volatifyshocks that firms face explains the
observed rise in productivity dispersion. Howeweis also possible that the speed at which
firms adjust to these shocks has slowed down ones. tFollowing Caballero et al. (2010)

we estimate the speed of adjustment in our manurfagt data set to find that if anything,

firms tend to adjust more quickly in the recentrgedVe do find, however, that plants

producing in skilled-labor intensive sectors cltse gaps in employment more slowly than
the mean. Again, this finding may be related tmtatmarket regulations that mostly affect
the ability of firms to adjust skilled labor.

Finally, we estimate the aggregate effects of labisallocation. In a simple, yet revealing
exercise, we find that if half of the employeestive first quintile of plants’ labor
productivity distribution were reallocated to thept quintile plants, manufacturing

productivity would increase by about 25%.

The remainder of this paper is organized as follo8ection 1l describes Chile’s labor
market and the regulations that may affect theaesipeness of plants to shocks. Section
Il presents the data set and the methodologicptagzh we use to estimate the extent of
misallocation. Section IV presents our basic ed@saf labor productivity dispersion,
while Section V correlates this dispersion to depatents in the Chilean economy. Section
VI estimates the losses associated to the obsdevetl of labor productivity dispersion.

Finally Section VIl provides concluding remarks.



I. The Chilean labor market and its regulatory framewak

In this section we briefly describe the stylizeadtéaon Chile’s labor market. We also

describe its regulatory framework.
Chile’s Labor Market

Table 1 presents the main facts on the Chileanrlaterket. Table 2 compares Chile’s
employment and unemployment rates to those of tEBE country members. Table 1
shows how rapidly Chile’s GDP and income per cagitaw between 1986 and 2010. The
annual average rate of GDP growth equaled 4% dnepériod. That is, over the past two
and a half decades, Chile’s income per capita asa@@ by an approximate factor of 2.5.
Over the period between the mid 1980s and the @04 —the so called “Chilean
miracle’—this annual growth rate averaged over @& year. It noticeably slowed down,
however, after the deterioration of terms of traml¢he late 1990s, a result of the Asian
crisis. The unemployment rate increased and rerdastgbobornly high for a number of
years. At the onset of the 2008 international srithe unemployment rate had not yet

returned to the levels observed in 1998.

Tables 1 and 2 also show that Chile is characi@rim®elow labor force participation and
employment rates, especially among women and yduthse employment rates contrast
with those observed in OECD countries: while 79%@n and 59% of women in the
OECD are employed, only 68% and 36% of their Chileaunterparts are. A similar

pattern emerges for young workers.

A number of factors might explain these relativiely participation and employment rates:
lack of job opportunities, family arrangements dhe cultural role associated to women,
low access to childcare provision, a rigid partetitabor regulation and a relatively high

minimum wage, among othet&.he recent rise in female labor market participats most

% See, for instance, the report of thensejo Asesor Presidencial para el Trabajo y Eqdi(2008).



likely the result of the expansion in the provisiof childcare for working women
(Hernando, 2009).

Table 1. Chile’s Growth and Labor Market Outcomes,1986-2010

All Population (15 or more) Women Men

Year GDP Unemploy- Labor Employment] Unemploy- Employment] Unemploy- Employment

Growth ment Rate Force Rate ment Rate Rate ment Rate Rate
1986 12% 50% 44% 15% 24% 11% 65%
1987 5.7% 10.9% 51% 45% 14.4% 25% 9.5% 66%
1988 7.6% 9.7% 52% 47% 13.5% 26% 8.1% 69%
1989 11.0% 7.9% 53% 48% 10.6% 27% 6.8% 71%
1990 3.2% 7.8% 53% 49% 9.7% 28% 7.0% 70%
1991 7.8% 8.2% 53% 48% 10.3% 28% 7.3% 70%
1992 12.6% 6.6% 53% 50% 8.9% 29% 5.6% 71%
1993 6.6% 6.5% 55% 52% 9.0% 31% 5.4% 73%
1994 7.2% 7.9% 55% 51% 10.3% 31% 6.7% 72%
1995 9.1% 7.3% 55% 51% 9.5% 31% 6.3% 72%
1996 8.5% 6.4% 54% 51% 7.9% 31% 5.6% 71%
1997 6.6% 6.1% 54% 51% 7.7% 32% 5.4% 71%
1998 3.3% 6.4% 54% 51% 7.6% 32% 5.8% 70%
1999 0.3% 10.1% 55% 49% 10.8% 32% 9.8% 67%
2000 4.2% 9.7% 54% 49% 10.4% 32% 9.4% 67%
2001 3.6% 9.9% 54% 49% 10.1% 31% 9.7% 66%
2002 2.2% 9.8% 54% 48% 10.1% 32% 9.6% 66%
2003 3.9% 9.5% 54% 49% 10.3% 33% 9.1% 66%
2004 6.0% 10.0% 55% 49% 11.2% 34% 9.4% 66%
2005 5.6% 9.2% 56% 50% 10.6% 35% 8.5% 66%
2006 4.6% 7.8% 55% 51% 9.5% 35% 6.9% 67%
2007 4.6% 7.1% 55% 51% 8.6% 36% 6.3% 67%
2008 3.7% 7.8% 56% 52% 9.5% 37% 6.8% 67%
2009 -1.5% 9.7% 56% 50% 10.7% 37% 9.1% 65%
2010 5.2% 8.2% 59% 54% 9.6% 41% 7.1% 67%

Source: INE. The Employment Survey and methodology were changed in 2010.



Table 2. Employment and Unemployment in Chile andhte OECD, 2007

Employment Rate Unemployment Rate
Men Women Both Men Women Both
20-24 years 20-24 years
Chile 68.0 35.6 44.9 6.5 8.4 15.8
European Union 19 74.5 59.2 55.7 6.5 8.0 13.8
European Union 17 75.8 60.3 58.1 6.3 7.8 13.0
G7 80.1 64.8 64.0 5.4 5.5 9.7
United States 81.8 63.0 65.6 4.5 4.5 7.8
OECD 79.0 59.3 59.8 5.4 5.9 10.5

Source: OECD.

Figure 1 plots the shares of employed workers bytype of job they hofd Although more

than half of employed workers are salaried worlkerhe private sector —64% of men and
50% of women—, a relevant share of employed workeeseither self-employed, unpaid
family workers or domestic service workers. As ater of fact, one in four male workers

and one in three female workers are employed inobtieese sub categories.

Figure 1. Workers by Job Type
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* Data for 2008 based on INE’s Employment Survey.



Individuals who participate in the labor force atassified in Figure 2 according to their
employment status. The figure also classifies warkby the formality of their
employment; i.e., whether there is a contract tegtilates the relationship and if so, by the
type of contract that has been sighdduring years 2004-2008, the average unemployment
rate equaled 8%. Similarly, self employed and ushfemily workers accounted for 24% of
the labor force, whereas employers representedf3fie dotal. Among employees (65% of
labor force), almost 20% of workers did not haweatract. Finally, among formal salaried

workers, 32% were hired under fixed-term or tempocantracts.

Figure 2. Workers by Employment Status and ContracfType
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® Averages for 2004-2008. The fractions of unemplgyself-employed, family workers, employers and
employees are estimated from INE's Employment Sur¥e estimate workers by formal contract type, we
used pensions and unemployment insurance contitsitdata gathered by th8uperintendencia de
Pensiones



This distribution of workers across different typesjobs implies that almost half of the
labor force does not come under the Labor Codadtttion, informal workers, the self-
employed and temporary workers tend to receive loweverage from mandatory

contributory programs such as pensions, unemploymsarance and health insurance.

The fraction of the labor force with indefinite ¢oacts has increased over the past decade
(Figure 3). However the share of fixed term cortgdmas risen even faster: it accounted for
13% of the labor force in 2004 and for 18% in 20D8ring the 2009 crisis, however, the
share of temporary contracts fell to 15.5%. In otierds, a large fraction of the
adjustment to the recession was accomplished leglaction in the hiring rate of workers
under fixed term contracts. These temporary cotgratiow for more flexibility than
indefinite contracts, a matter we discuss belovhe $hare of workers without a contract
also fell in 2009.

Figure 3. Share of Unemployed and Employed Workerby Contract Type
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Figure 4 shows the evolution of nominal and reagj@g& During the period under analysis,
nominal wages increased at an annual rate of sit && percent, while real wages grew at
a 2 percent average rate. In 2008, after the ioflathock of 2007 and at the onset of the
international crisis, nominal wages increased fastiea rate over 8 percent. In real terms,

however, wages were constant due to the risingtiofi rate.

Figure 4. The Evolution of Wages
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The Regulatory Framework

The ability of the economy to reallocate labor defgeon many factors. In this subsection
we describe the main institutional aspects of thbot market that may affect the
restructuring capacity of firms. The regulationssctibed in what follows may inhibit

turnover or reduce the ability of wages to adj@dso, they may have a differential effect
on the hiring and firing rates of different groupkworkers. For instance, job security

provisions, like severance pay, that depend onwtbker’s tenure will affect relatively
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more the rotation of workers with shorter averageute, like the youth, women and
unskilled workers. We will turn to this potentiaffdrential impact in Sections IV and V.

Severance payWorkers hired under permanent contracts thatladeoff for no fault of
their own are entitled to severance pay of at leastmonth of pay per year of work up to
eleven years. There is a surcharge of 20% if teenidisal cause of economic need cannot
be demonstrated in court. The maximum number ofsyefawork covered was increased in
the early 1990s from five months. Since workergsdhinnder temporary contracts and those
who quit voluntarily are not entitled, the effeeicoverage of severance pay is relatively
low --about 6% of formal workers can expect to reeeseverance pay--. This by no means
implies that severance pay is irrelevant, as g#cff the hiring decisions of firms, the type
and length of contracts and wages paid. As a mattect, Montenegro and Pages (2004)
estimate that severance pay regulation in Chileigesl the employment opportunities of

young, female and under skilled workers.

Firing regulations:In addition to severance pay, workers under indeficontracts are

entitled to one month advance notice prior to teation. Employers must justify the cause
for termination. Temporary contracts can be terteithat no cost at expiration, but must be
paid in full if terminated before its expirationtda Fixed-duration contracts cannot last
longer than a year and allow for one single reneWag second renewal entitles the worker
to an indefinite contract. The worker is also awtioally entitled to a permanent contract
if he is employed under a fixed term contract f@ rhonths or more in any 15 month

period.

Regqulations on hours worke#&ull time employees cannot work more than 45 hqens

week --distributed over not less than and not nibes 6 days per week--, and no more
than 10 hours per day. Additional hours must beotiagd in advance with a maximum of
two extra working hours per day. These are paitt @i50% surcharge. Exceptions to these
norms are allowed, but they must be approved bylLHi®mr InspectorateDjreccion del
Trabajo) The currently conceded exceptions are mainly eotmated in the mining

industry.
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Size related regulationgs number of regulations discriminate across firdepending on

the size of the firm. The main ones relate to tivendp of foreign workers and to the
provision of child care. The first one requirestthleast 85% of hired workers are Chilean
nationals if the firm employs 25 or more individsialhe second one mandates firms to
provide child care services whenever there arer20ave female workers hired in the firm.
The age of the worker, the age of their childred #re hours per month worked are not
relevant dimensions of this mandate. Anecdotal engeé suggests that a relevant fraction

of small firms have 19 female employees.

Minimum wage The minimum wage is set on a yearly basis. Tieen® explicit regulation

on the level at which it should be set. Typicaitys set on the basis of a bargaining process
held by the government and employers’ and workemganizations, since annual minimum
wage adjustments require the approval of Conghesef today the minimum wage equals
182 thousand Chilean pesos per month, a levelrépaesents about 60% of the median
wage. A lower level is set for workers under tige @f 18. According to the Minimum
Wage Commission (2010), 15.3% of workers contrigito the Unemployment Insurance
system earn less than the minimum wage; 5.1% esantlg the minimum wage, and

11.8% earn between one and 1.25 minimum wagesré~&fu

Profit sharing Firms that earn profits are mandated to distal®@% of profits minus the
10% of the value of its capital to workers. Theseno explicit regulation on how capital
should be valued to determine the amount of prdfitg has to be distributed among
workers. Alternatively, firms can choose to payecharge of 25% of wages to all workers
with an annual maximum of 4.75 minimum wages. Adoay to the Direccion del
Trabajo, the overwhelming majority of firms choose to ghg surcharge, as less than 7%

of firms distribute profits. Most likely, this retation explains why 4.8% of workers

® Part time contracts may earn less than the mininnage. Informal workers may too, but they do not
contribute to the Ul system and hence are not dedun the statistics of the figure.
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contributing to the Unemployment Insurance systemn eexactly 1.25 minimum wages
(Figure 5).

Figure 5. Minimum Wage Incidence

5,1%

B Less than one min. wage M Equal to the min.
1-1.25 min wages W 1.25 min wages
m1.25and+

Payroll taxes Pensions and unemployment insurance are finabged tax on wages.

Although these deductions are deposited in an iddal account that is owned by the
worker, employees may not fully consider them aeferred compensation (Edwards and
Cox-Edwards, 2002). In addition a fraction of wadesdedicated to health insurance
finance and pension funds management fees. In totat 20% of wages must be deducted

to finance social security.

. Data and Methodology

In this paper we use data from tBacuesta Nacional Industrial Anu@ENIA), an annual
survey of manufacturing conducted by the Chileatisttcs agency, thimstituto Nacional
de EstadisticagINE). The ENIA covers all manufacturing plantsttieanploy at least ten
individuals. Thus, it includes all newly createddacontinuing plants with ten or more
employees, and it excludes plants that ceaseditagiwr reduced their hiring below the
13



survey's threshold. Employment in the ENIA représeout 50% of total manufacturing
employment.

The data available extends from 1979 to 2007 amdagws detailed information on plant
characteristics such as manufacturing sub-sectorthat 3-digit ISIC level, sales,

employment, investment, intermediate inputs andtlon?

All nominal variables were deflated at the 3-digtC level, using deflators constructed
from the wholesale price indices compiled by INBur analysis considers all 29 3-digit
ISIC rev.2 sectors. However, we have excluded coppmluction — sector 3721 — from the
analysis, which is classified under the mining sebly national accounts. We also exclude

oil refineries —sector 3530--.

Table 3 provides basic statistics characterizirgggtants in our data set over the sample
period. The first column presents the number gpaadent plants in each year. The next
two columns show the average value added and gmagsit produced by the plants in
ENIA over time, expressed in 1992 millions of Chitepesos. The average wage bill paid
is also measured in millions of 1992 Chilean pe&osployment includes all workers in the
plant, with no distinction by skill level or typd pb. On average, value added and output

per plant have grown at an annual 5.5% rate bet@8&8 and 2007, whereas employment

" We observe plants and not firms in our data setthus we are unable to distinguish single-plamsifrom
multi-plant firms. According to information provideby Central Bank statisticians, about 3.5% of fgdan
belong to a multi-plant firm in our data set.

8 INE changed the plant identification method in #9896 survey. Fortunately, we had access to thate d
bases that allowed us to match over time almostfale surveyed plants. The 1979-1996 and the -222%
data sets do not have a common identifier, butre gurvey covering years 1995 to 2007 had bothtifiers
for year 2000. As a double check on the commontifien we compared relevant variables such as wage
number of days in operation, ISIC code, electrictymsumed, VAT paid, number of employees, grosputut
and machinery and equipment investment, for ye@518nd 1996. In 97% of cases these variables were
identical. For plants that were in 1995 and 1996rmi in the year 2000, we matched plants by tlsasee
variables. Using this method, 97% of plants regbitkentical values of these variables in both sysv&Ve
excluded plants we could not find a match for foumore of these variables.

° Most of our results below do not require the ubeleflators as we estimate differences with respleet
average plant in any given sector defined at tHmiB ISIC rev.2 level.
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and total wages per plant have grown at a 2.2%28%b per year, respectively. These rates
vary largely over the sample period, ranging fror0& growth rate in value added in
2005 relative to 2004, and a 4.2% drop in year 2@0&ive to year 2002. In what follows,
we show that productivity also presents wide vamatacross and within sectors, a fact

consistent with idiosyncratic technology and eéfiey differences.

Based on ENIA’s data, in this paper we analyzeetradution of the potential misallocation
of labor in Chilean manufacturing over the 1979-2@&riod. Olley and Pakes (1996),
Levinsohn and Petrin (2003), Caballero et al. (300icco and Pagés (2004) and others
have, in different contexts, estimated the poténgjains from inputs and outputs
reallocation across plants. Hsieh and Klenow (206%)instance, estimate the extent of
misallocation in China and India relative to theitdd States based on a model of
heterogeneous firms and monopolistic competitioocokding to their model, under full
efficiency firms should display equal marginal puotivity in equilibrium. If not, aggregate
output would be higher if inputs were reallocatadnt firms with low marginal
productivity to firms with high marginal productlyi Under certain assumptions, the
observed dispersion in marginal productivity camstbe used to estimate a measure of the
distortions faced by firms.

In this paper we do not impose the structure ofehlsand Klenow (2009) to our data.
However, we do follow their study in relating thiskrsion of productivity across plants to
labor misallocation. In our benchmark estimates,pnexy marginal labor productivity by
the ratio of value added to the wage bill. We dd doectly estimate total factor
productivity to avoid imposing the strict conditothat are needed to measure TFP. We
use the wage bill and not employment to approxintiaéelevel of human capital within
plants. As a robustness check, we also estimatealiftiebution of average productivity

using value added over employment at the planti&ve

% The results of this robustness exercise can hedfauthe Appendix.
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Table 3. ENIA 1979-2007, Basic Statistics

Number  Value Added Output Total Total Wages Average

Year of Plants per Plant per Plant Employees perEmployee Deflactor

S92 millions  $92 millions  per Plant $92 millions  (1992=100)
1979 5,139 461 983 54 1.5 8
1980 4,764 470 988 55 1.7 11
1981 4,242 536 1,118 56 2.1 13
1982 3,830 525 1,049 52 2.2 14
1983 3,715 525 1,116 54 19 18
1984 4,119 527 1,143 56 1.7 22
1985 4,123 531 1,189 60 15 31
1986 3,890 541 1,315 67 14 38
1987 4,270 558 1,370 70 13 45
1988 4,208 645 1,540 76 13 54
1989 4,255 735 1,705 82 15 63
1990 4,291 739 1,692 81 1.6 75
1991 4,426 776 1,787 82 1.7 90
1992 4,653 845 1,917 83 19 100
1993 4,745 910 2,017 84 2.0 112
1994 4,761 934 2,072 84 2.2 122
1995 5,055 946 2,086 81 2.3 133
1996 5,295 988 2,176 76 2.5 138
1997 5,097 1,084 2,353 77 2.7 138
1998 4,877 1,175 2,454 75 2.7 143
1999 4,484 1,276 2,605 74 2.8 147
2000 4,353 1,380 2,772 76 2.7 153
2001 3,963 1,378 3,087 76 3.0 162
2002 4,230 1,353 3,088 75 2.9 169
2003 4,257 1,297 3,010 76 2.9 179
2004 4,494 1,301 3,025 74 2.9 183
2005 4,205 1,566 3,739 87 2.9 187
2006 4,004 1,645 3,953 88 3.0 194
2007 3,785 1,947 4,456 98 2.8 206

Source: Author’s calculations based on ENIA.
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To correct for common shocks and differences irdpetivity across sectors, we estimate
the distribution of plant level natural logarithnfi productivity relative to the average

natural logarithm of the productivity of the plapi®©ducing in the same 3-digit ISIC sector
in the same period of time. That is, we estimagefthction of plants that produce X% less
than the typical plant in its industry in a giveeay. We then estimate the distribution of
these gaps for each year of our sample after wagbty the number of employees hired in
each plant. That is, the distributions below repnésthe density of workers’ relative

productivity in manufacturing in any given yeag.j.the fraction of workers that display a

certain level of relative productivity.

We use a number of statistics as a measure of gtigity dispersion in our data set. That
is, in addition to following the evolution of thgasdard deviation, we also provide

information on the difference between various patites of this distribution.

IV.  The evolution of dispersion

Tables 4a and 4b displays several points in thigilolision of relative productivity for the

full sample period. The table describes the distidn of

1
m(VA]-Sl /sttejst) - In(z jusn_(vAjst /stt ejst ))
st

where VA represents value addedswepresents wages angt employment, all for plant
] producing in sectos in yeart. Recall that plants’ productivity is weighted Ihetnumber
of workers, so the distribution actually depictspéoyees and their productivity within
plants. The statistics in the Table confirm thesestice of wide differences in productivity

across plant employees even within narrowly defiiretustries. Employees in the first
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percentile are 65% less productive than the averaggéhereas employees in the 99
percentile are 529% more productive. Large gapstdt@bserved at less extreme points of
the distribution. For instance, percentilé"2 31% less productive than the mean, whereas

percentile 8% is 76% more productive.

Table 4a. The distribution of productivity gaps

Deviation from the Mean

Natural logarithm %
Percentile 1 -1.06 -65%
Percentile 5 -0.78 -54%
Percentile 10 -0.59 -45%
Percentile 20 -0.37 -31%
Percentile 30 -0.22 -19%
Percentile 70 0.36 44%
Percentile 80 0.57 76%
Percentile 90 0.90 147%
Percentile 95 1.23 243%
Percentile 99 1.84 529%

Table 4b. Average deviation of productivity gaps

Deviation from the Sectoral Mean

Average Ln Deviation Implied % Deviation
1th Quintile -0.64 -47%

2th Quintile -0.23 -20%

3th Quintile 0.05 5%

4th Quintile 0.34 41%

5th Quintile 0.91 149%

1 Note that productivity is expressed in naturablidgnm, so the gap is calculated as 67%=exp(-1106)-
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As a benchmark, Table 5 reproduces the resultsseiHand Klenow (2009) for China,
India and the United States. The table providesmag TFP dispersion statistics for years
1998, 2001 and 2065 For comparison, we estimated the dispersiorhisf measure of
productivity using our data set for Chile.

Table 5. Dispersion of Revenue TFP in Chile, Chindndia and the United States

Chile 1990 1995 2000 2005
SD 0.59 0.58 0.65 0.61
p75-25 0.73 0.70 0.79 0.74
p90-10 1.50 1.44 1.60 1.52
China 1998 2001 2005
SD 0.74 0.68 0.63
p75-25 0.97 0.88 0.82
p90-10 1.87 1.71 1.59
India 1987 1991 1994
SD 0.69 0.67 0.67
p75-25 0.79 0.81 0.81
p90-10 1.73 1.64 1.60
USA 1977 1987 1997
SD 0.45 0.41 0.49
p75-25 0.46 0.41 0.53
p90-10 1.04 1.01 1.19

Dispersion measures estimated by Hsieh and Kle26@9) for China and India are much
larger than for the United States. According to estimates, dispersion in Chile lies in

between the dispersion in these Asian countriesthedlispersion in the United States.

12 Revenue TFP is calculated on the basis of valueddising a sector-specific (instead of plant-gjgdci
deflator. See Foster et al. (2008).
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Although these differences may reflect data samgplthey are also consistent with the
relative extent of distortions in these economies.

Figure 6a plots the evolution of alternative measwf labor productivity dispersion in our
sample of plants without weights (the standard atewi®, and the difference between
percentile 99 and percentile 1, between perce@iland percentile 10, and so Brijhese
alternative series are highly correlated; e.g. sihgle correlation of the standard deviation
and the gap between the™and the B percentiles is 0.96. Figure 6b shows that the
unweighted standard deviation follows a very simileme pattern than its weighted

counterpart.

Figure 6a. Evolution of Labor Productivity Dispersion
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3 To estimate the standard deviation we excludedetieeme 0.4% of observations from each tail of the
distribution.

14 Weighting the mean to define relative productestileads to very similar results. The estimates are
available from the authors upon request.
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Figure 6b. Weighted and Unweighted Productivity Dipersion
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As the figures show, dispersion in the early 198@s highly volatile. The international
crisis of 1981-1982 hit Chile hard: the economy ifela deep recession as GDP dropped by
13.6% in 1982 and a further 2.8% in 1983. Unempleytnat already high levels, swelled
to 34% of the labor force (including as unemploybdse working under emergency
employment programs), and the government deficitei@ased to almost 9% of GDP when
the Central Bank had to rescue the financial setton bankruptcy. At the end of the
1980s, dispersion started to steadily fall, reagliia lowest levels in the mid 1990s. This
period has been dubbed by many as the “Chilearchairavith GDP growth rates reaching
annual averages near 7% (Table 1). Dispersion #prinzreased as the Asian crisis hit
Chile and the international markets, coupled witlarge increase in the monetary policy
interest rate set by the Central Bank. Disperdiomyever, declined rapidly: by 2003 it had
already returned to its pre crisis level.

In 2004 all our dispersion measures experiencednagarelevant rise. By 2007, the
weighted standard deviation had risen by 16% amd 810" percentiles gap had

increased by 13%. In Section V below we relate tlss of the observed dispersion to a
number of developments in the Chilean economy.
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Figure 7 follows the evolution of the weighted stard deviation of the natural logarithm
of labor productivity after classifying sectors aating to the intensity of use of skilled
versus unskilled labor. According to our exercise, a eeds defined as skilled labor
intensive if the ratio of skilled labor over to&hployment is larger than the median in our
data base. The figure shows that dispersion amotiy $ets of sectors was volatile but
slightly declining until 1996-1997. The patternritay in 1998 is remarkably close to that
of the aggregate dispersion depicted in FigurdHglwever, the rise is much sharper among
sectors that use skilled labor more intensivelyiegating a gap that does not close by the

end of our sample period.

Figure 7. Productivity Dispersion and Skilledvs. Unskilled Labor Intensity
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This result is consistent with the literature tletamines the effects of labor market
regulation on the employment rates of different populations of workers. According to

this literature, labor market regulations, par@ely job security provisions that increase
with tenure, reduce the cost of dismissal of waskeith short tenures relative to those with
more seniority. More generally, policies or indiibtms may generate heterogeneity in the
costs or benefits of adjusting through different papulations of workers. Thus firms that

need to adjust employment find it easier to doysooating workers that are relatively less
protected. This is likely the case of skilled wakewvho tend to be better protected by the

provisions in the Labor Code and possibly by unions

Productivity enhancing reallocation

After estimating the dynamics of productivity disgien, we provide estimates intending to
evaluate the extent of misallocation and the aggeegmpact of gaps in the marginal
product of labor across plants. In order to do, this take two approaches. In this section
we ask whether the observed reallocation procegsonuctivity enhancing and whether it
has become more or less productivity enhancing @wee, using the cross-sectional
decomposition first introduced by Olley and Pake¥96). In Section VI below we estimate

the aggregate losses of associated to differendabor productivity across plants.

For a 3-digit manufacturing sector in year t, decompose average weighted labor

productivity as

LP, =3 s, (LPy) = LP + 3 (s, =s)(LP, - LP,)
J J

where LR stands for average labor productivity of planh yeart (value added over
employment) andsis its share in total sector employment. Variabketh upper bars
describe the simple mean of the variable within gbetor and year. This decomposition

shows that aggregate labor productivity can riseeeibecause plants are becoming more
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productive over time (the simple mean term) or beeainputs and outputs are
disproportionately being reallocated towards thadist productive use (the cross term).

Table 6 presents this decomposition for the Chil@anufacturing sector in period 1979 —
2007. Similarly, Figure 8 shows both, the averagbot productivity and the share
explained by the allocation term. The weighted agerproductivity remains stagnant until
1986 and then rises quickly. As a matter of faabol productivity increases at an annual
rate of 6.2% between 1987 and 1999, the golderogeri GDP growth. After the Asian
crisis productivity slowed down, and even declined/ears 2002-2004, recovering after
2005.

The cross term is positive during the full periattlar analysis implying that the ongoing
process of reallocation has been productivity eoimgnin every single year; i.e., labor is
being reallocated from low productivity to high prmtivity plant$®. Nevertheless, it is
important to note that after 1999, the share abdgdvoductivity explained by the allocation
term starts to fall from an initial level of 40% &oound 30%. These results are in line with

the increasing dispersion observed in productipdgt Asian crisis.

15 Appendix 2 decomposes mean productivity at théosdevel. Not all estimated reallocation terms are
positive. However, these results must be analyzigld eaution, in particular in those sectors whereegy
small number of plants are in production.
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Table 6. Labor Productivity Decomposition

Weighted  Fraction explained by
Average Simple Crossterm

Year (1992 ChS)  Average

1979 8549 0.550 0.450
1980 8567 0.554 0.446
1981 9422 0.563 0.437
1982 9985 0.539 0.461
1983 9547 0.537 0.463
1984 9261 0.554 0.446
1985 8750 0.554 0.446
1986 7990 0.584 0.416
1987 7803 0.590 0.410
1988 8424 0.590 0.410
1989 8817 0.615 0.385
1990 8982 0.609 0.391
1991 9321 0.608 0.392
1992 9998 0.616 0.384
1993 10730 0.599 0.401
1994 11047 0.621 0.379
1995 11565 0.631 0.369
1996 12739 0.614 0.386
1997 13930 0.618 0.382
1998 15504 0.621 0.379
1999 16744 0.600 0.400
2000 17213 0.696 0.304
2001 17445 0.669 0.331
2002 17312 0.678 0.322
2003 16393 0.693 0.307
2004 16313 0.682 0.318
2005 16481 0.704 0.296
2006 17749 0.738 0.262
2007 18547 0.690 0.310
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Figure 8. Labor Productivity and the Reallocation Term
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V. Understanding the Rise in Dispersion

The late 1990s and the 2004 rise in dispersion gedated to a number of developments

occurring in Chile over those years. One has teviflo the surge in real interest rates as a

response to the Asian currency crisis. The othertbao with changes in monetary policy

and the volatility of the real exchange rate, alanily developments in the energy market.

Table 7 reports the evolution of the 90-365 days irderest rate, the oil price, the nominal

exchange rate and the CPI, along with their stahdaviation.
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Table 7. Interest Rate, Exchange Rate and Oil PricEvolution

Real Interest Qil Price Nominal Consumer Real Interest Qil Price Nominal
Rate Brent Exchange rate  Price Index Rate Brent Exchange rate
Year [%] $/bbl S/USS StdDev/Mean StdDev/Mean StdDev/Mean
1984 98.5 13.5 0.143
1985 160.9 17.6 0.121
1986 2754.7 192.9 21.1 0.212 0.033
1987 3951.3 219.4 25.3 0.060 0.049
1988 3666.9 245.0 29.0 0.093 0.010
1989 4869.7 267.0 33.9 0.102 0.066
1990 13.28 7232.3 304.9 42.7 2.152 0.363 0.044
1991 8.48 6987.4 349.2 52.0 0.483 0.089 0.033
1992 8.13 7006.5 362.6 60.0 0.383 0.072 0.036
1993 9.23 6858.3 404.2 67.7 0.181 0.077 0.028
1994 9.27 6623.4 420.2 75.4 0.273 0.072 0.020
1995 8.53 6770.4 396.8 81.6 0.363 0.059 0.037
1996 9.34 8534.1 412.3 87.6 0.199 0.109 0.012
1997 8.77 8030.5 419.3 93.0 0.238 0.089 0.017
1998 11.93 5873.2 460.3 97.8 2.612 0.101 0.018
1999 8.19 9160.2 508.8 101.0 0.924 0.331 0.047
2000 7.48 15368.8 539.5 104.9 0.249 0.142 0.049
2001 6.33 15419.8 634.9 108.7 0.759 0.108 0.079
2002 4.39 17264.6 688.9 111.4 1.658 0.144 0.042
2003 4.30 20033.5 691.4 114.5 1.157 0.117 0.065
2004 3.17 23346.7 609.5 115.7 1.175 0.162 0.039
2005 3.95 30367.0 559.8 119.2 1.292 0.097 0.045
2006 5.18 34554.8 530.3 123.3 1.244 0.092 0.015
2007 4.64 37767.9 522.5 128.7 0.903 0.142 0.028

Source: Real interest rate (90 days-1 year), CPl and Exchange rate: Central Bank. Oil price: Platt’s, OLADE
Note: Nominal exchange rate and oil price in In divided by the year average CPI.

Interest Rate Hikes

Firms in Chile mainly rely on banks for financepesially small firms who have no access
to the equity market or the domestic corporate boradket (Caballero, 2000). So large
interest rate fluctuations, as the one observed9@8, leave firms with little access to
funding sources. This in turn limits the ability tgfe economy to efficiently reallocate

resources and to smooth shocks when needed.
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Real Exchange Volatility

Another possible factors behind the increased Nityabbserved in the labor market is the
new monetary policy adopted by the Central Bankesih998. Inflation targeting targets
nominal inflation at a two year horizon at the exge of not targeting nominal or real
exchange rates. Figure 9 shows the observed redlapge volatility measured within
years. Two indices are constructed: RER is the neltgive to all of Chile’s commercial
partners whereas RER(5Cty) only uses the 5 mosvagst ones. During the period 1986
and 1997, the average real exchange rate volatitiggasured by the monthly standard
deviation, is 2.5%. This measured mean volatilityped sharply to 3.8% during the period
1999-2007. Real exchange rate volatility affectthpdemand and total costs. This higher
volatility requires more labor adjustment and tfene under the presence of adjustment

costs, labor productivity dispersion increases.

Figure 9. Real Exchange Rate Volatility
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Energy Prices

Since the 1990s, Chile invested in natural gas p@teats and in cross-border pipelines in
order to import energy from Argentina. The econoamgo invested in the conversion of
industries and homes to the use natural gas. Iil 2p04, however, in response to a local
energy shortage, the Argentina authorities cutrahgas exports to Chile. Production had
to switch to diesel and old coal powered plants twabe brought back to service. Since
then, gas supply has been erratic. Figure 10 repbe fraction of days that gas imports
have been restricted classified according to thetifsn of contracted supply that was not

delivered. The Figure shows how supply cuts haveime more frequent over time.

These developments led many firms to switch toDniling this period, oil prices were also
characterized by a higher level of volatility. @iice volatility within a year —measured by
the standard deviation-- increased from an aveod§@9% during years 1996 and 1997 to
an average of 14.4% during the period 1998-200Dl€rd). Plants have different energy
requirements; thus this increasing uncertainty nergy prices mainly affects the most

energy intensive plants.

Accounting for the rise in dispersion

In this subsection we provide a very simple testoof hypothesis by estimating the
relationship between the described macroecononockshand changes in the observed
dispersion of productivity. More specifically, shisimple model relates the standard
deviation of the natural log of our productivity aseire at the sector/year level to a number
of variables describing whether the sector is retht open to international trade, export
oriented, capital intensive, energy intensive aihthtensive. These sectorial characteristics
are then interacted with variables proxying shocks;the volatility of the exchange rate,
the interest rate and oil prices, as well as thetion of days in a given year experiencing
gas cuts and the level of the interest rate. Wmele sector as open if, according to the
input-output matrix of 1996, the sum of exports amgorts over total supply (domestic
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output plus imports) is higher than the median.ifanty, a sector is export intensive if the
average ratio --across plants and years in the ENiPexports over gross output is higher
than the median. Capital intensity is defined by/ttio of value added minus the wage bill
over gross output. Oil intensity is defined by theue of oil expenses over gross output
whereas gas intensity is measured by energy expéliféerent than electricity and oil over
gross outpdf. Finally, the variable gas cuts measures theeperof gas that was not

delivered using the contracted level as the bendhrageraged across days.

Figure 10. Restrictions on Imports of Argentinean Mtural Gas
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16 Note that this definition assumes that only theéssee sources of energy are used. If, for instaceal is
also used in production, our intensity definitioitl imcorrectly associate these expenses to gaswption.
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The results of this simple exercise are shown ipld8. According to our estimates, a rise
in the dispersion of the exchange rate does nettaffignificantly the dispersion of labor
productivity unless the sector is classified asnog@ur point estimate indicates an effect
equal to 11.7% of one standard deviation of labmdpctivity when the exchange rate
dispersion increases by one standard deviatiorpitkgehe mean constant). Similarly, a
rise of one standard deviation in the dispersiomt#rest rates leads to a rise of 5.88% of
one standard deviation of labor productivity in itapintensive sectors (again, keeping
constant the average interest rate). The effedses$ in the interest rate itself (now keeping
its volatility constant) on overall labor produdtv dispersion is positive, although the
estimated effect is attenuated among capital intensectors. The effect of rises in the
dispersion of oil prices is also positive amonginiénsive sectors (10.4% of one standard
deviation), whereas a one standard deviation ndbe gas cuts measure is correlated with
a rise of 14.9% of one standard deviation in tlspelision of labor productivity among gas

intensive sectors.

Summing up, the results of this very simple ecortomexercise are consistent with the
hypothesis that labor productivity dispersion rasea result of the increased variance of
shocks in both the exchange rate and the priceaaadability of energy. Plants that

suffered most are those producing in traded seetodsthose that use oil or gas relatively

intensively.

However, an alternative hypothesis that this eseratannot account for is that the
increased dispersion responds to a slowdown ispleed at which plants adjust when they
face disequilibria. We examine this alternative dtygsis by estimating the evolution of
the speed of adjustment as in Caballero et al.QRQAccording to this view, firms face
adjustment costs that can be the result of teclgieaiband/or institutional constraints. That
is, firms may not fully adjust immediately to a skpso the observed level of employment
may not be equal to its frictionless level. Theespef adjustment is thus a measure of how

long does it take to close the gap between cuaepioyment and its frictionless level.

31



Table 8. The Dispersion of Labor Productivity and he Volatility of Shocks
Est. Deviation Ln(VA / Remuneration)

Open Sector 1,616 1,617 1.685 1.684
SD Exchange Rate (0.736)** (0.708)** (0.773)** (0.773)**
Capital Intensive Sector 0.049 0.049 0.050 0.050
SD Nom. Interest Rate (0.020)** (0.020)** (0.044) (0.044)
Capital Intensive Sector -0.008 -0.008 -0.001 -0.001
Nom. Interest Rate (0.004)* (0.004)* (0.009) (0.009)
Export intensive Sector -0.019 -0.015 0.533 0.533
SD Exchange Rate (0.617) (0.602) (0.734) (0.718)
Oil Intensive Sector 0.225 0.225 0.104 0.104
SD Oil Price (0.128)* (0.126)* (0.149) (0.149)
Gas Intensive Sector 0.142 0.141 0.102 0.102
Gas Cuts (%) (0.054) *** (0.054) *** (0.074) (0.075)
SD Exchange Rate -0.401 -1.035
(0.796) (0.631)
SD Real Interest Rate -0.034 -0.033
(0.015)** (0.014)**
SD Qil Price -0.195 -0.040
(0.114)* (0.101)
Exchange Rate (year average) 0.080 0.043
(0.138) (0.111)
Real Interest Rate (year average) 0.021 0.018
(0.007)*** (0.007) ***
Qil Price (year average) 0.010 0.025
(0.038) (0.041)
(mean) corte_gas -0.061 -0.095
(0.073) (0.081)
Year 0.012 0.012
(0.005)** (0.005) ***
Sample All All Low Skill Sector Low Skill Sector
Observations 484 484 252 252
R-squared 0.52 0.55 0.61 0.64
FE Year No Yes No Yes

Robust standard errors in parentheses. Regressions include sector dummies.
* significant at 10%; ** significant at 5%; *** significant at 1%
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Following Caballero et al. (2010) we estimate thxsesved changes

in employment of

plants producing in sectgrat timet as a function of the gap between actual and dndtiss

employment and a sector-year dummy. The gap iuin estimated

changes in the labor productivity. Table 9 reporis estimation results

column (1) estimates the average speed of adjustmeour data set.

average 70.9% of the employment gap is closedadh pariod.

Table 9. Speed of Adjustment Estimation Results

as a function of
. As a benchmark,
We find that on

(1) (2) 3)
Gap 0.709
(0.008)**
Gap’ 0.370 0.364
(0.056)** (0.056)**
Gap*Skilled Labor Intensive -0.078
(0.014)**
Gap_1990 0.623 0.643
(0.023)** (0.020)**
Gap_1991 0.643 0.661
(0.029)** (0.025)**
Gap_1992 0.646 0.666
(0.030)** (0.028)**
Gap_1993 0.629 0.647
(0.033)** (0.030)**
Gap_1994 0.657 0.676
(0.020)** (0.019)**
Gap_1995 0.671 0.690
(0.029)** (0.027)**
Gap_1996 0.729 0.750
(0.027)** (0.026)**
Gap_1997 0.652 0.674
(0.030)** (0.025)**
Gap_1998 0.618 0.640
(0.023)** (0.021)**
Gap_1999 0.653 0.675
(0.027)** (0.027)**
Gap_2000 0.719 0.742
(0.026)** (0.022)**
Gap_2001 0.723 0.746
(0.046)** (0.042)**
Gap_2002 0.648 0.674
(0.030)** (0.027)**
Gap_2003 0.740 0.764
(0.037)** (0.033)**
Gap_2004 0.658 0.683
(0.036)** (0.031)**
Gap_2005 0.730 0.754
(0.046)** (0.042)**
Gap_2006 0.767 0.792
(0.046)** (0.043)**
Gap_2007 0.753 0.780
(0.046)** (0.043)**
Observations 88086 60389 60389
R-squared 0.50 0.49 0.49
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Column (2) allows for nonlinearities by controlliigr the cubic of the gap. The positive
estimated coefficient implies that plants facinggéa gaps adjust more quickly. The
column also allows for a time varying average spaeadjustment. Figure 11 presents the
estimated coefficients of the gap interacted witarydummies, along with the respective
95% upper and lower bounds. The Figure shows retexaxiation in the average speed of
adjustment. More important, it suggests that theedpt which manufacturing firms adjust
in Chile if anything has increased over time. Thesult is consistent with our main
hypothesis: that the observed rise in labor pradiigtdispersion is mostly related with an

increased variance of the shocks firms face.

Figure 11. Average Adjustment Speed over Time
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The final column of Table 9 estimates again the ehatbw allowing for a difference in the
adjustment speed of plants producing in sectorsafterelatively skilled labor intensive.
We find a negative coefficient; that is, plantstiese sectors find it harder to adjust and
take more time to close gaps between actual actofiless employment. In turn, this
finding is consistent with the idea that labor naniegulations are not neutral. They affect

differently the hiring and firing rates of differeworker populations, and at the same time

they affect differently the ability of firms to nesnd to shocks.
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VI. The aggregate implications of misallocation

As a second approach to quantifying the extentisalocation, we estimate the potential
gains in aggregate manufacturing value added thaildvbe obtained if the lowest
productivity workers were to move to higher proauity plants. More specifically, in our
exercise we estimate the effect of reallocatind tialhe workers employed in plants in the
first quintile of labor productivity, to plants isuperior quintiles. We define labor
productivity in the first quintile as the weightaderage of labor productivity of plants in
the quintile. That is,

LP,, =In| >’ L A K, Q,, = setof plants in the first quintile
i0Q qu Li

where Ligdenotes total employment in the quintile.id.he average labor productivity in
the ith quintile, is defined in similar fashion. VWassume that all plants produce under
constant returns to scale and that the value addpdal elasticity equals ta. Our
estimates are a lower bound of the potential gafrreallocation as we have assumed that

capital does not move across plants.

Four effects on aggregate productivity occur, twithiw the group of lowest productivity
plants and two within the highest. The first is thes of production of workers that were
moved away from the first quintile. The secondhis gain in productivity that experience
workers left in the lowest productivity plants,thgey now produce with a larger capital per
worker ratio. Each of these workers now producds twice the capital. The third is the
gain in production of workers that have now mowedtigher productivity plants. The final
effect is a loss due to the fall in the capital werker ratio that experience workers at these
higher productivity plants. In these plants, thevmapital/worker ratio is now two thirds of
what it used to be before the reallocation of wmskeTherefore the gain in total
productivity is estimated as
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ALP = 01(-LP, ) + 01 (2° -1)LP,, + 0.1(2)"LP, )- 02 - (2)")LP,
= 01(2° -2)LP, + (03 (2) - 02)LP,

Table 4b above reported the average labor prodtyciiv each quintile. Based on these
estimates, Table 10 presents the gains in produyctof reallocating half of the first
quintile workers to plants in higher labor produityi quintiles for different values od.
Recall that labor productivity is measured in naktlmgarithms, so the figures in the Table
present the estimated percent gain due to realbocdtnder our preferred estimates (with
0=0.4), these gains range from -0.1% to 22.1% ddpgnon the quintiles of the
distribution to which workers are reallocatéds the share of capital in value added rises,
however, the net gains fall, as the effect of adpwapital ratio at the higher productivity
plants becomes more relevant. The effect on agggrggaductivity can be negative, as

shown by the higla cases with workers being reallocated to the seqoitile.

Table 10. Productivity Gains from Reallocating Halfof First Quintile Workers
Capital Share in Value Added

Workers moving to 0.2 0.4 0.6
2th Quintile 0.005 -0.001 -0.009
3th Quintile 0.064 0.052 0.039
4th Quintile 0.129 0.110 0.091
5th Quintile 0.252 0.221 0.190

" See Bergoeing and Repetto (2006) for micro leséirates of the production function using the ENIA.
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VII.  Concluding remarks

In this paper we have analyzed the evolutbrabor productivity dispersion over time as a
proxy for labor misallocation. We have found thdtile downturns are associated to an
increase in dispersion, the golden period of Chilggowth was characterized by a
reduction in observed dispersion. Moreover, ouwmltssshow that the recent rise in

dispersion may be attributed to a rise in the vegeof shocks that firms face.

Although not conclusive, our results also suggbsat tabor market regulations are not
neutral, as they affect the allocation of labomasrplants. We provide suggestive evidence
that these regulations and institutions decreaseatljustment speed of firms that hire
intensively labor that is relatively more protectadich in turn leads to larger and more
persistent dispersion in firms using intensivelis ttype of labor. These results imply that
there may be space for efficiency enhancing labarkat reforms. One aspect that should
be considered is the rigidity of hours, possiblydafining the length of the workday not at
the weekly level, but at the monthly or even annlgsdel. Another has to do with
transforming the current severance pay systemantompensation scheme that finances
job loss independently of the reason for separatjpossibly financed through the
individual accounts of Chile’s Ul system. Also, Idaare should be financed by general
revenues, replacing the current system of an intpéix on female employment at medium
sized and large firms. These and other proposalsharsubject of ongoing debate in Chile.

Future work could estimate the potential efficieeffects of these reforms.
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Appendix 1. Robustness Exercises

In this Appendix we analyze the robustness of oamnestimates to assuming a different

definition of labor productivity, and to limitindgie analysis to continuous firms.

1. The definition of labor productivity:

In the main text we approximated labor productiayythe ratio of value added to the wage
bill. We used the wage bill as a proxy for humapited within the firm. In this Appendix
we estimate the evolution of dispersion using valdded over total employment. Figure

A.1. shows that our main conclusions are robuitése measurement decisions.

Figure Al. Evolution of Productivity Dispersion
(Labor Productivity= In (Value Added /Employment))
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2. Continuous firms:

The data shows an important turnover of plantsortter to account for this fact, in this
Apendix we compute the labor productivity dynamissng only plants that are present in
the sample in years t-1, t and t+1. Figure A.2 repilnese results. Labor dispersion is again

mainly unaffected by this sample redefinition.

Table A.2. Evolution of Productivity Dispersion
Continuous Firms
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Appendix 2. Cross Term of Olley and Pakes (1996) demposition by sector (as a % of sector level medabor productivity)
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