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Abstract

We invest igate the microeconomic impl ications of labor regulations that protect em-
ployment and are expected to increase rigidi ty in labor markets. We exploit a unique
outlet -level dataset obtained from a multi -national food chain operat ing about 2840
retail outlets in over 48 countr ies outside the US. The dataset provides information
on output, input costs and labor costs at a weekly frequency over a four year period,
allowing us to examine the consequencesof increased rigidit y at a much more detailed
level than has been possible with commonly available annual frequency or aggregate
data. We Þnd that higher levels of the index of labor market rigidity are associated
with signiÞcantly lower output elasticit y of labor demand, aswell assigniÞcantl y higher
levels of hysteresis (measured as the elasticity of current labor costs with respect to
the previous weekÕs). SpeciÞcally, an increase of one standard deviation in the labor
regulation rigidit y index (i) reduces the responseof labor cost to a one standard devia-
tion increasein output (revenue) by about 4.7 percentage points (from 27.2 per cent to
22.5 percent); and (i i) increases the response of labor cost to a one standard deviation
increasein lagged labor cost by about 9.6 percentage points (fr om 17.8per cent to 27.4
per cent). Our estimates imply an increasein grossmisallocation of labor of about 2
to 5 per cent for a one standard deviation increase in the index of labor regulation.
Finally, we Þnd evidencethat the Company delayed entry , operates fewer outlets and
favors franchising in countries with more rigid labor laws. Overall, the data impli es a
strong impact of rigid labor laws on labor input and related decisions at the micro level.

∗StephenM Ross School of Business,University of Mi chigan, email: laf@umich.edu, jagadees@umich.edu.
We thank Kathryn Shaw, Richard Freeman, Jan Svejnar and parti cipants at seminars at the University of
Colorado and the University of Californi a, Berkeley for their comments. Al l remaining errors are our own.

1



1 In tr oducti on

Labor market regulations that constr ain the abilit y of Þrms to adjust employment levels
are an important and contr oversial public policy issue in many countries across the world.
Popular support for such regulation is quite high, and any proposedchanges in such reg-
ulations often give rise to str ong emotional reactions by both opponents and proponents.
For example, a recent proposed relaxation of Þring rules for younger workers in France had
to be withdrawn in the faceof mass demonstrat ions.

There is considerable variation in the amount of labor regulation Þrms faceacrosscoun-
tri es (see Þgure 1). Given th is interesti ng variation in labor market regulations, their impact
on growth and employment at the national level is an important and interesting question
for research. While a number of papers have examined this question at a macro level (e.g.
Botero, et al. 2004, Lazear 1990), there have been very few microeconomic cross-country
empirical studies of the impact of labor market rigidities on Þrm level outcomes.

In th is paper, we exploit a unique cross-country dataset to addressthe question of if and
how labor regulations a!ect ßexibilit y and choices at a microeconomic level. Our dataset,
obtained from an international fast-food chain, provides us information on labor choicesat
a weekly frequency across2840outlets in up to 48 countries over a four year period. To our
knowledge,ours is the Þrst cross-country study to useestablishment level data to examine
the consequencesof rigidit y in labor market regulations on Þrm behavior.

The paper closest in spiri t to ours is Cabellero, et al (2004), who use cross-country
3-digit ISIC UN data to test for the e! ects of labor regulation (measured per the Botero,
et al. 2004 index) on adjustment costs. They Þnd that adjustment costs are greater in
countr ies with more rigid labor regulation, and that thesee!e cts are str onger for countri es
that have better law enforcement. In recent work Haltiw anger et al (2006) also Þnd that
grossindustr y level job turnover is a!ected by labor regulations. 1

Our data present someunique advantagesthat we exploit in thi s study. Most Þrm-level
studies of labor rigidit y and adjustment costs use annual data, which as pointed out by
Hammermesh and Pfann(1996) hides a lot of turnover that occurs withi n the year.2 Our
data allow us to to examine weekly employment decisions, and hence captur e changes in
employment decisions within the year. Moreover, the data cover outlets of the sameÞrm,
and hence allows us to compare decisions at outlets that producebasically the same output
using the same technology worldwide. Thus, cross-country comparisons of these outlets
are una!ected by Þrm speciÞcpolicy and technology di!e rencesthat could confound other
Þrm-level cross-countr y studies.

ConÞdentiali ty restr ictions prevent us from disclosing the name of the company and also
speciÞc information on some of the variables in the dataset. Hereafter, we refer to the Þrm

1A large literature hasexamined the e! ect of labor regulation on overall employment levels, labor turnover
and unemployment durati on, using household survey data (see Heckman and Pag«es (2003) or Addison and
Teixera (2001) for reviews of this literature). Pet ri n and Sivadasan (2006) and Agui rregabiri a and Al onso-
Borrego (2004)consider the e! ect of increasing labor regulati on on Þrm behavior withi n a country . A separate
literature has looked at various aspects of labor adjustment costs, including whether they are symmetri c,
convex (smooth) or non-convex (s, S) (see Bond and van Reenen(2006) for a review).

2Exceptions include Anderson (1994), who used weekly payrol l data, and Hammersmesh (1989) who used
monthl y establishment level data.
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as the ÒCompanyÓand its main product as Òthe productÓ.3

In what follows, we model the e!ec t of an increase in the rigidit y of labor regulation as
an increasein the cost of adjusti ng labor levels. We Þrst examine a simple model of opti-
mal labor choice based on a Cobb-Douglas production functi on, combined with quadratic
adjustment costs and quadratic costs of being o!- equilibrium. Thi s model yields two im-
portant implications which we bring to the data, namely: (1) increases in rigidi ty reduce
the responsiveness of labor demand to changesin output (revenue), and (2) increases in
rigidit y increasethe persistence of labor decisions, as reßected in an increasedelasticity of
labor demand with respect to laggedlabor.4

Both of these implications are intuiti ve, and the lat ter has been tested extensively in
studies of the e! ects of labor regulation on labor demand (seeHeckman and Pag«es (2003)
for a review). However, as discussed in Heckman and Pag«es, it is not obvious that these
predictions would hold in the context of a more general dynamic model. In particular,
we are concerned whether the predicti ons would hold if we assumed asymmetric rather
than symmetric adjustment costs, and if we assumed that the productiv it y/demand shocks
facing the Þrm were autocorrelated rather than iid. To address these concerns, we simu-
late data for outlets following optimal policy rules in a stochastic, dynamic programming
framework. We test whether the predicti ons hold acrossfour di!ere nt scenarios: (i) sym-
metr ic quadratic adjustment costs wit h I ID shocks; (ii) symmetric quadratic adjustment
costs wit h autocorrelated shocks; (ii i) asymmetr ic linear adjustment costs with I ID shocks;
and (iv) asymmetric linear adjustment costs with autocorrelated shocks. We Þnd that our
predictions hold acrossall four scenarios, and henceappear robust to assumptions about
the nature of adjustment costs and the persistence of shocks.

Results from our baseline econometr ic speciÞcations suggest a str ong e! ect of labor
regulations on labor choice at the outlet level. Using the labor regulation index developed
by Botero et al. 2004,we Þnd that the e! ect of a onestandard deviation changein revenue
on labor demand is lower by 4.67 percentage points (change from 27.15 percent to 22.48
per cent) in a country whoseregulation index is one standard deviation above the mean.
For lagged labor, our estimates imply that the e!ec t of a one standard deviation change in
lagged labor on current labor demand is higher by 9.63 percentage points (increased from
17.80per cent to 27.43per cent) in a countr y which has the regulation index one standard
deviation above the mean. The statistical signiÞcance and the magnitude of the e!ects are
very similar when we use an alternative measure of of hiring/Þri ng inßexibilit y obtained
from the Global Competi tiv enessSurvey (2002).

To test the robustnessof our results to potenti al biases, we adopt two strategies. First,
we run the same speciÞcation for materials cost. We Þnd that, unlike for the labor cost spec-
iÞcation, the interaction terms are statistically insigniÞcant and have a very small economic
magnitude in the materials cost speciÞcation. Second, we adopt an instrumental variables
approach similar to onesemployed in the literatu re (e.g. Arellano and Bond, 1991). We
use lags of the endogenousvariables, as well as lags of the materials cost variable, as in-

3The product is a fairl y common fast food item and for the purp oses of thinking about our results, the
reader may consider her favori te fast food item as the product here.

4We modify the model slightl y so that the speciÞcation yields a regression of log labor costs on laggedlog
labor costs and log revenue. A number of potenti al omitted variables are cont rol led for using outl et /p eriod
speciÞc Þxed e!ects.
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struments. Our IV approach yields larger (and sharper) est imates of the coe" cient on the
interaction terms, suggesting that biasespossibly attenuate the esti mates in our baseline
speciÞcation.

We then take the our baseline regression results and estimate the parameters of our
underlying model. Our results imply that changes in labor in the absenceof labor regulation
rigidit ies would be higher by a scalefactor of about 1.5 (at the 25th percentil e of the labor
regulation index) to about 2.0 (at the 75th percentile of the labor regulation index). We
estimate the gross misallocation of labor as the absolute di!e rence between the impl ied log
optimal labor level and the actual log labor level. Regressing thi s grossmisallocation on
the index of labor regulation, we Þnd that misallocation of labor increases 2.05 to 5.41 per
cent for a one standard deviation increase in the index of labor regulation.

Given the large measured impact of labor regulation on weekly labor adjustment, we
next look at how labor regulation a!ects the CompanyÕsdecision to enter a country , and
also the extent of its operations in the country and its choice of governance form (local
franchising versus centr alized ownership). Consistent with the negative impact of rigid
regulations on outlet level labor decisions, we Þnd some evidencethat the Company enters
later and operatesfewer outlets in countries where it faces more rigid labor regulations. We
also Þnd evidence that the Company favors franchising in countries with more rigid labor
laws.

The rest of the paper is organized as follows. Section 2 describes brießy the theoretical
motivation for our empir ical analysis. Section 3 discussesthe data and key variables. Section
4 reports results from the baseline speciÞcation and the robustness to using an alternative
measure of the rigidit y of labor regulations. Section 5 discusses potenti al identiÞcation
issues and reports the results from robustness checks to address these issues. Section 6
reports esti mates of the extent of dampening of labor adjustment induced by labor market
regulations. Secti on 7 focuseson the e! ect of the regulations on entry and sizeof operations.
Section 8 concludes.

2 Theor y and econometr ic speciÞcati on

In this study, we are interested in understanding the microeconomicimpli cationsof national
labor regulations that hinder the abilit y of Þrms to ßexibly adjust their labor levels. The
regulatory index that we rely on in our baseline analysis is the one constructed by Botero et
al (2004). It measures theßexibilit y of labor lawsby forming an averageof indicesmeasuring
the abili ty of Þrms to use alternative employment contracts, the costs of increasing hours
worked, the cost of Þring workers, and the cost of dismissal procedures (see Appendix 1
for details). In theory, if the national labor regulations/in stitu tions captured by the Botero
index do havea practical impact on theday-to-day operationsof Þrms, weexpect the impact
to be analogous to an increase in the adjustment costs for labor.

A standard test for the presence of labor adjustment costsin the literatu re is to examine
hysteresis in labor demand(Abr aham and Houseman,1994,several studies in Heckman and
Pag«es, 2003). That is, increased adjustment costs are expected to increase the elast icity
of labor demand with respect to labor level choices made in the prior period. The intu-
iti on behind th is result is that with increased adjustment costs, Þrms facing demand or
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product ivit y shocks would not adjust fully from previously chosen labor levels.5

Similar reasoning suggests that the observed elasticit y of labor demand with respect
to output would be lower in the presence of adjustment costs. While small demand or
product ivit y shocks would shift output levels, in the presence of adjustment costs we could
expect relatively less change in labor, dampening the observed elast icity of labor demand
with respect to output.

Figure 2 presents a crude test of the latter prediction. Here we examine the correlation
betweenchanges in labor cost and changes in revenueby country against two indicesof labor
regulation (discussed in detail in Section 3). We Þnd that the correlat ion is signiÞcantly
lower in countries with more rigid labor laws. As a comparison, we look at the correlation
between changesin material costsand revenue. We Þnd that thi s correlation is not reduced
by much aswe move from countries wit h relatively lib eral labor laws to countries wit h more
rigidit y. Thus, Figure 2 suggests strongly that labor laws do a!ect the labor choicedecision
while having a much lower or negligible impact on material costs.6

To developan econometric framework to morecarefully addressthe relationship between
labor costs and revenue, and to formalize the intuit ive predictions set forth above, in the
next secti on we examine a simple model which draws on Heckman and Pag«es(2003) (who
drew on the work of Holt, Modigliani, Muth and Simon (1960)).

2.1 A simpl e model of labor demand wi th adjus tm ent costs

Let the optimal labor choice at date t be determined by a static theory. Assuming a Cobb-
Douglas producti on function, Þrm level output is given by:

Yt = # tL
!
t M "

t

where Yt is the quant it y of output produced by the Þrm in period t, Lt is its level of labor
used, and Mt represents materials used. This speciÞcation assumes that the capital stock
is Þxed, so that the productiv it y term θ can be considered a Hicks-neutral total factor
product ivit y term augmented by Þrm speciÞc capital stock.7

Assume the Þrm facesan iso-elastic demand curve:

Pt = $Q
1
µ
t

5Anot her interpretati on is that when faced with adjustment costs, Þrms would not adjust at all unless
the shocks are su" cientl y large. The former (parti al adjustment) occurs in models with symmetri c stri ctl y
convex adjustment costs, whi le the latter (l umpy adjustment) is the case in models with Þxed costs (and
also in some asymmetri c adjustment costs models). In either case,taking an averageover a number of Þrms
facing uncorrelated shocks, the correlation of current period labor with pri or period labor would be higher
when adjustment costs are higher.

6Note that the Þtted line is a GLS estimate, with the weights equal to square root of the number of
observati ons in each country (t o reßect di!eren t precisions of the estimated correlations across di! erent
countri es).

7That is, the actual product ion functi on may be a three input product ion functi on:

Qt = #
!

t L
!
t M "

t K#
t

Then in our two input producti on functi on, # t = #
!

t K
#
t .
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where Pt is the price per unit of output in period t, $ represents demand shifters, and µ is
the own-price elast icity of demand.8 The ÞrmÕsproÞt functi on is given by:

%t = PtQt ! WtLt ! StMt

where Wt is the wage rate per unit of labor input in period t, and St is the price per unit
of material input.

Assuming inputs are supplied competiti vely (i.e. elasticit y of supply is inÞnite), the
exogenous variables in the model are the production function parameters (α and β), pro-
duct ivit y (#), output demand elast icity (µ), demand shifters ($) and the input prices(Wt

and St ). First-order conditi ons yield optimal labor and materials input demand functions
in terms of theseexogenous variables as follows:

l!t =
1

1 ! α′ ! β′
!

(1 ! β
′
)logα

′
+ β

′
logβ

′
+ φ ! (1 ! β

′
)wt ! β

′
st

"
(1)

m!
t =

1
1 ! α′ ! β′

!
α
′
logα

′
+ (1 ! α

′
)logβ

′
+ φ ! α

′
wt ! (1 ! α

′
)st

"
(2)

wherethe small cap variables are the logarithms of the corresponding large cap variables(ie

lt = logLt ,mt = logMt , wt = logWt , and st = logSt ), φ = log
#

$θ
$
1+ 1

µ

%&
, α

′
= α(1 + 1

µ ),

and β
′

= β(1 + 1
µ ). Equili brium output is given by:

q!
t =

1
1 ! α′ ! β′

!
αlogα

′
+ βlogβ

′
+ (α + β)λ + θ ! αwt ! βst

"
(3)

where qt = logQt , θ = log#, and λ = log$.
The input demand equations 1 and 2 can be expressed condition al on output (sales

revenue) and input prices as follows:

l!t = logα
′
+ rt ! wt (4)

m!
t = logβ

′
+ rt ! st (5)

where rt = log(PtQt ) represents sales revenue. Since input prices and quanti ties are not
separately observable in our data (see discussion in Secti on 3 below), we rewrite these
equations in terms of labor and materials cost (which are observable). Denoting the log
labor cost as bt = log(WtLt ) and the log materials cost as ft = log(StMt ), we get:

b!
t = logα

′
+ rt (6)

f !
t = logβ

′
+ rt . (7)

Equations 6 and 7 represent the optimal input costs in a stati c equil ibr ium with no
adjustment costs. In the presenceof adjustment costs, however, at any time t the Þrm may
not chooselabor levels corresponding to the stati c (zero adjustment cost) equilibr ium. Let
the cost of being o! the static optimum be quadratic in log labor costs:

co
t = γo(b!

t ! bt )2

8If µ is Þnite, then the Þrm facesa downward sloping demand curve and enjoys some market power. The
caseof a perfectly competiti ve output markets in thi s context corresponds to µ = ! .
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whereγo > 0. Thus th is cost increasesin the parameter γo and also in the magnitude of the
di! erencebetween actual labor and optimal static labor choice at period t. Additional ly,
there is a cost of adjustment also assumed to be quadrati c in log labor costs:

ca
t = γa(bt ! bt " 1)2.

As discussed earlier, inßexibili ty in labor regulations would be expected to increase ad-
justments costs. So we expect the adjustment cost parameter in country j, γ j

a to be an
increasing function of the labor regulation index (i.e. γ j

a = f (τ j ), #f
#$ > 0, where τ j = index

of labor regulat ion in country j).
The optimal policy in the presence of adjustment costs minimizesthe sum of the cost of

being out of static equilibr ium (co
t ) and the adjustment cost (ca

t ). Th is yields the following
equation for optimal labor cost in the presenceof adjustment costs:

bt =
γo

γ j
a + γo

b!
t +

γ j
a

γ j
a + γo

bt " 1

= (1 ! ωj )b!
t + ωj bt " 1 (8)

where ωj = %j
a

%j
a +%o

. Combining equations 6 and 8 yields:

bt = (1 ! ωj )
!
logα

′
+ rt

"
+ ωj bt " 1

= (1 ! ωj )rt + ωj bt " 1 + (1 ! ωj )logα
′
. (9)

Sinceωj is an increasing functi on of adjustment costs, we expect ωj to be an increasing
function of the index of labor regulation. We write down a Þrst order approximation for ωj

as ωj " ao + a1τ j . Then equation 9 yields the following econometri c speciÞcation:

bit = (1 ! a0 ! a1τ
j )rit + (a0 + a1τ

j )bi,t " 1 + (1 ! a0 ! a1τ
j )logα#

= βrit + γbi,t " 1 + δr τ
j rit + δbτ

j bi,t " 1 + ηis + εit (10)

where bit represents log labor cost in Þrm i in period t , rit represents log revenue, and τj

represents the index of labor regulation for country j, where outlet i is located. In thi s
equation, the ηis are store, store-year or store-year-seasonÞxed e!ects, while εit represents
the residual error term.

The parameters of interest are the coe"c ients on the interaction terms, δr , and δb. Our
theory implies that δr = ! a1 < 0,and δb = a1 > 0.9 Thus our model predicts that if the
labor regulations increasethe labor adjustments costs faced by Þrms, then in countr ieswith
a larger index of labor regulation: (i ) the elasticit y of total labor cost with respect to output
would be lower; and (ii) the elasticity of labor cost with respect to last periodÕs labor would
be higher.10

9Here note that δr = " δb = " a1. However thi s would hold only if our model speciÞcati on is exactly
correct. In parti cular, if the adjustment costs or the cost of being o! equilibri um are not quadrati c, or if
our Þrst-order approximati on for ω above is inexact, then this relation would not hold. In parti cular, see
the results from our simulation reported in Section 2.2 below. In thi s simulati on, we assume non-quadrati c
adjustment costs.

10 The revenue term could be expanded as rj
it = qj

i t + pj
it . Then interacti on terms with quanti ty and pri ce
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2.2 A n inÞni te hor izon asymm et r ic cost dynam ic model

One potential concern with the predicted e!e cts in section 2.1 is that the speciÞcation and
impl ied e!e cts on labor demand may be driven by the assumption of symmetric, quadratic
adjustment costs, and/or by the simpliÞcation of the complex dynamic labor choice problem
to the simpler problem of minimizing the sum of adjustment and o! the optimum path costs.

In th is sect ion, we examine a dynamic stochast ic programming model with symmetric
as well as asymmetr ic adjustment costs. While thi s model does not yield closed form solu-
tions, optimal policy functions can be found for speciÞed parameter valuesand assumptions
regarding the adjustment cost and producti vit y/d emand shock process. These optimal pol-
icy functions are used to simulate the actions of Þrms operating in di! erent adjustment
costs regimes, and we use the simulated data thus obtained to test whether the empir ical
speciÞcation in section 2.1 holds in thi s more complicated and realistic environment.

The stochastic dynamic model and the simulation procedure are discussed in detai l in
Appendix 2. We choose45 di!e rent adjustment cost regimesand simulate data for 100Þrms
over 52 periods in each regime (to be somewhat consistent with our data, where we have
weekly data on all relevant variables for about 45 countri es, and a total sample comprising
almost 3000outlets).

We focus on two key assumptions that, as noted by Heckman and Pag«es (2003), could
critically a! ect labor choice in the dynamic context. One assumption is related to the
nature of adjustment cost; a large li terature has looked at whether labor adjustment costs
are symmetr ic or asymmetric, as this has important impli cations for Þrm behavior and for
macro-economic models of the economy (see the review by Bond and Van Reenen, 2006
and references therein). The second assumption relates to the persistence of demand and
product ivit y shocks faced by Þrms Ð if Þrms expect shocks to be persistent, they may be
morewilli ng to adjust labor towards thestati c optimum than if they expected no persistence.

To understand the impact of the nature of adjustment costs, and of the shock process,
we obtain the optimal policy function and simulate data for four di!eren t scenarios:

(i) Symmetric, quadratic adjustment costs with iid shocks;

(ii ) Symmetr ic, quadratic adjustment costswith autocorrelated shocks (i.e. a 50%chance
of facing the same shock in the next period);

(ii i) Asymmetric, linear adjustment costs with iid shocks; and

(iv ) Asymmetr ic, linear adjustment costs with autocorrelated shocks (i.e. a 50% chance
of facing the same shock in the next period);.

We then run a regression speciÞcation equivalent to equation 10 using the simulated data
(see Appendix 2, section D for details) for each of the four scenarios. The results are
presented in Table 1.

would each be expected to be negative, i.e. the elast icity of labor demand with respect to output quanti ty
and output pri ce would be lower in regimes with higher index of labor regulati on. We examined some
economet ri c speciÞcations where the revenue term is broken down into the pri ce and quanti ty variables,and
our results (available on request ) were consistent with the theory. However, our data on sales revenues are
of higher quality than our data on output quanti ty and pri ce, leading us to focus on sales revenue in our
analysesbelow.
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We Þnd that, acrossalternative functional forms for the adjustment cost (symmetric and
asymmetric) and acrossdi!e rent levelsof persistenceof the shock process(i id versusst rongly
autocorrelated), the predictions of the simple model in section 2.1 hold also in our simulated
data. Across all speciÞcations, the coe"c ient on laggedlabor is higher while the coe"cie nt
on revenue is lower when adjustment costs are higher. Interestingly, the reduct ion in the
revenue elasticity with increases in adjustment cost does not vary much across di!e rent
levels of persistence, but is greater when adjustment costs are asymmetric. The increase
in hysteresis (elast icity wit h respect to prior periodÕslabor cost) with adjustment costs is
highest for the scenario whereadjustment costsare symmetric and the shocks are I ID across
periods, but remains a feature of the data in the alternat ive scenarios nonetheless.

The main conclusion we draw from our simulation results is that the predictions in
section 2.1 are not art ifacts of our simple modell ing framework, but are robust to modelling
optimal responses in a more complex inÞnite horizon framework with di!e rent forms of
adjustment costs and persistencefor productivit y/demand shocks.

3 Dat a descr ipti on and deÞni ti on of var iables

The main data sourcefor this study is an internal dataset from an international fast food
chain, which operates in over 50 countries around the world. We have weekly outlet-level
Þnancial data on inputs and outputs. SpeciÞcally, we observe sales revenue, labor costs,
material costsand number of ÒitemsÓsold each week for every outlet in every foreigncountry
for the four year period 2000-2003. 11

In our empirical analyses, we need to ensure that we compare outcomesobtained under
similar circumstances. For that reason, we eliminated all observations that pertain to
potentially unusual situations, such as outlets in markets where the Þrm is barely present
(less than 4 outlets), or outlets operating wit h a di! erent type of facilit y (e.g. limited menu
facili ties), or observations related to unusual t ime periods (i.e. at start -up or with in a short
time from the closing of an outlet). SpeciÞcally, we exclude those outlets in operation for
less than oneyear by the time we observe them, and dropped thoseobservationspertaining
to outlets that closed withi n one year after a study year. We also removed outlets that
changedownership the year before or after the study years.

Our main measure of labor regulation inßexibili ty is an index of labor regulation con-
structed by Botero et al (2004). The di!e rent components that make up th is index are
detailed in Appendix 1. Since a common basis is used to evaluate the laws acrossall coun-
tri es, thi s index has the advantage of being comparable acrosscountries. One potential
disadvantage of thi s measureis that the enforcement of legal rules may vary across coun-
tri es, either due to lack of resourcesor deliberately. Also, in somecountr ies, other factors
(such as the strength of labor unions) may a! ect the ßexibilit y in hiring and Þring either
directly or through str onger enforcement of labor statu tes.

In thi s context , an alternative measure of the extent of ßexibi lit y in hiring and Þring
decisions that may capture the actual operat ional reality faced by managersis the index of
hiring and Þring inßexibil it y from the Global Competi tiv eness Survey (2002).12 This survey

11 In additi on, for 2002 and 2003, we have data on quality audits which are undertaken on average once
every three months at every outl et .

12 The survey is used to prepare the Global Competitiveness Report (GCR), which is publ ished by the
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polls executives regarding business condition s around the world. One of the questi onsasked
is whether the hiri ng and Þring of workers is impededby regulations or ßexibly determined
by employers. The response is given on a scale from one to seven, wit h a higher score
reßect ing a higher degreeof labor market ßexibili ty. We use thi s to deÞne an index of
the inßexibil it y of the labor market , which is const ructed for a parti cular country i as
the minimum reported ßexibilit y score, across all countri es, divid ed by the ßexibilit y score
for country i. (Note that th is sets the maximum value of the inßexibil it y index equal to
one.) One potential drawback of thi s and similar measuresbased on surveys of managers
in di!e rent countri es is that the ratin gs across countries are not done on a common basis,
and hence may su! er from pessimism or optimism biases.13 A scatter plot of the two
alternative measuresof the rigidit y in labor regulations for the 76 countr ies where data is
available on both indices is presented in Appendix 3. As can be seen, the two measures are
posit ively correlated but do di!e r importantly for many countries, possibly for the reasons
just described.

Summary statistics for the key variables above are shown in Table 2. A number of
other outlet characteristics are available also from the parent Company. In our analyses in
Section 4, however, these characteristics are controlled for by store, store-year and store-
season Þxed e!ec ts as most are Þxed over ti me, or only vary once every few months. For
example, the form of corporate governance varies from outlet to outlet, but remains Þxed
over ti me. Hence theseare absorbed by outlet-level Þxede! ects in our analyses below.

4 Em pir ical results: Basel ine speciÞcati on

In our baseline regressions, we examine the speciÞcation in equation 10, using the index of
labor regulation constructed by Botero, et al (2004). Results, shown in Table 3, imply that
the elast icity of labor demand with respect to revenue is signiÞcantly lower in countri es
with greater measured rigidity in labor regulation, as predicted by theory. Also consistent
with the theory, we Þnd evidenceof greater hysteresis (a greater elast icity of labor demand
in period t to labor demand in period t-1) in countr ies with more rigid labor regulation.
All the e!ec ts are statistically signiÞcant (at the 5 per cent level or better).

The economic importance of the e! ects can be gaugedusing the coe"c ients combined
with summary statistics as shown below Table 3. From column 1, where we contr ol for
store Þxed e!e cts, we seethat in a country wit h the mean level of labor regulation (0.42),
a one standard deviation increasein log revenue (0.70) is associated wit h a 23.65per cent
(0.70*[0.581 - 0.579*0.42]) increase in labor cost. By comparison, in a country with labor
regulation one standard deviation above the mean (0.42+0.16), a one standard deviation
increasein log revenue is associated with a 17.16per cent (0.70*[0.581- 0.579*0.58]) increase

World Economic Forum in collaborat ion with the Center for Internati onal Development (CID) at Harvard
University and the Insti tute for Strategy and Competit iveness, Harvard BusinessSchool. We thank Richard
Freeman for providing access to these data.

13 For example, managers in one country may rat e the ßexibility of labor practi ces in their country low,
even if it is higher than that in another country where managers rated their system as highly ßexible.
(The source of the bias could be cultural di! erences or could be recent macroeconomic events.) A trul y
standardized and comparable index could be const ructed if the executi ves surveyed were able to relatively
rank all the countri es in the sample. This, however, requires that all respondents have experience of all
countri es, which is unl ikely to occur.
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in labor cost. Thus, the estimates imply that a one standard deviation change in revenue
on labor cost is lower by 6.48percentagepoints in a country which has the regulation index
one standard deviation above the mean. This e!ect is 5.52 percentage points (a reduction
from 24.92per cent to 19.39per cent) under the speciÞcation in column 2, which includes
store-year Þxed e! ects, and 4.67percentage points (a reduct ion from 27.15per cent to 22.48
per cent) using column 3 estimates which are obtained using store-year-seasonÞxede!ects.

As to the inßuenceof lagged labor, esti mates in column 1 imply that the e! ect of a
onestandard deviation increasein lagged labor on current labor demand is higher by 14.23
percentage points (increasefrom 43.54 per cent to 57.77per cent) in a countr y which hasthe
regulation index one standard deviation above the mean. When we control for store-year
Þxed e! ects in column 2, the esti mate is 12.71 percentage points (increased from 30.36per
cent to 43.08 per cent). Contr olling for store-year-seasonÞxed e!ects in column 3 yields
an estimated e! ect of 9.63 percentage points (increased from 17.80 per cent to 27.43 per
cent) .14

Thus in all the speciÞcations, labor regulation has a statistically signiÞcant and eco-
nomically important impact on the elasticity of labor demand with respect to revenue, and
contrib utes importantly to labor cost hysteresis. The proportional impact is higher for
laggedlabor (9.63 percentagepoint relative to an elasti cit y of 17.80per cent at the mean),
but is also large for sales revenue (4.67 per cent relat ive to 27.15 per cent). We interpret
the results as strong evidence that labor market rigid ities, measured by the index of labor
regulation, have real e!ects on labor costs.

As menti oned in section 3, the index of labor regulation used in our baseline speciÞca-
tion is from Botero et al (2004) who constructed it by examining the detai ls of laws and
regulations that a!ect the ßexibil it y of hiring and Þring employees (see Appendix 1 for
details). As we discussed earlier, th is index has several advantages, most importantly the
fact that it is assessed on a similar basis across countri es. Not surprisingly then, a number
of authors have relied on th is measure of labor regulation in their analyses. Of course th is
index also su! ers from somelimitation s. To addresspotent ial concernswit h this measure,
and in parti cular concerns associated with potential di!e rencesin enforcement levelsacross
countr ies, we test the robustness of our results with an alternative measure,namely the
index of hir ing and Þring inßexibilit y constructed from the Global Competi tiv enessSurvey
(2002).

Results obtained with this alternative measure,shown in Table 4, are consistent with
those obtained with the Botero et al index (in Table 3). Here again, consistent with the
theory, we Þnd that in markets with higher perceived inßexibilit y in hiri ng and Þring, the
elasti cit y of labor demand with respect to revenue is lower, and the elasticity with respect to
laggedlabor is higher, than in markets with more ßexibilit y in hirin g and Þring. Moreover,
the magnitude of the e!e cts we Þnd with thi s alternative measureare comparable to, and

14 There is a half-l ife interpretati on to the coe" cients on lagged labor. The half life of a jump in labor
in any period is deÞned as log(0.5)/l og(coe" cient on lagged labor). Here the half life estimates are quite
low, ranging from less than half a week to 1.5 weeks. This is much lower than the half life est imates in the
literature for manufacturi ng plants (e.g. 0.5 to 15 years in Fajnzyl ber and Maloney, 2000). Thi s could be
because of di! erencesin labor demand and supply in the retail sector, or because annual frequency data used
in most studies(i ncluding Fajnzylber and Maloney, 2000) hide considerable within year turno ver that shows
up in our higher frequency data. We suspect that both explanations are to some extent valid, reinforcing
our sense that our data are part icularly useful to analyze the issues we are interested in.
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in fact somewhat larger than, those in Table 3. SpeciÞcally, our estimates imply that the
e! ect of a one standard deviation increasein revenue on labor demand is decreased Ðas a
result of an increase in the index of hir ing/Þring inßexibil it y Ð by 8.36 percentage points
(from 32.04to 23.68per cent) when we include store Þxede!ects, by 8.06percentage points
(from 33.64 to 25.58 per cent) when we include state-year e!ec ts, and by 7.09 percentage
points (from 35.29 to 28.20per cent) when we include state-year-season Þxed e!ects. The
equivalent calculations for lagged labor imply e!e cts of 13.99,12.92, and 10.07percentage
points respecti vely. Thus in all cases, the esti mated impact of a one standard deviation
increasethe index of inßexibilit y is greater than for the index of labor regulation used in
the baseline case (as reported in Table 3).

5 Iden t iÞcati on issues

To understand the assumptions that are required so that our estimates above correctly
ident ify the parameters of interest , we tur n our attention to the error term in equation 10.
DeÞning the full error term as eit = ηis + εit , equation 10 impl ies that:

eit = (1 ! a0 ! a1τ
j )logα#

it = (1 ! a0 ! a1τ
j )log

#
αit

#
1 +

1
µit

&&

where we use j to index the country where outlet i is located. As stated, the production
function parameter α, and the demand demand elasticity parameter µ could vary across
countr ies, or even possibly between stores withi n a country. Under the reasonable assump-
tion that theseparametersare Þxed over time within a store, however, or even simply wit hin
a store-year or store-year-season cell , our store-period Þxed e!e cts (ηis ) will satisfactorily
control for theseomit ted supply and demand parameters. Moreover, the same store-period
Þxed e!ects also contr ol for di! erences in the regulation index (τ j ) across countries.

Another potenti al source of error, however, are unanticipat ed demand (λ) or supply
(productivit y) shocks (θ).15 To understand the e!ects of unanti cipated shocks, assume that
the choice of labor, output price, and materials for period t is made at some prior ti me
t ! h. Then the optimal labor cost in equation 9 is basedon the expectation, formed at
time t ! h, of what will be optimal output at ti me t, namely Et " h[qt ]. Assume that

qit = Ei,t " h[qt ] + εq
it

wherethe predicti on error εq
it is orthogonal to the information available at time t ! h. Then,

the error term eit in equation 10 includes the predicti on error term. SpeciÞcally, equation
9 is modiÞedto:

bit = (1 ! ωj )rit + ωj bit " 1 + (1 ! ωj )logα
′
! (1 ! ωj )εq

it . (11)

Assuming that price also is set at or before ti me t ! h, cov(rit , eit ) = cov(qit + pit , ! (1 !
ωj )εq

it ) = ! (1 ! ωj )V ar(εq). Thus, unexpected demand and producti vit y shocks induce a
negative correlation between the error term and the revenue variable, biasing the coe"cie nt

15 An example of unant icipated demand shocks is poor weather a! ecting tra" c to the store. An example
of unanti cipated producti vity shocks is an unexpected breakdown in equipment used at the store.
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on the revenuevariabledownward.16 The intuiti on for this downward bias is str aightf orward
Ðsincelabor is set early, when actual quanti ty is below predicted levels due to unanticip ated
negative demand and/or product ivit y shocks, the labor variable is Òtoo highÓfor the low
quantit y and hencelow revenue realization. Thus large positiv e residuals in labor costs are
correlated with low revenue valuesand vice versa. Since lagged labor costsare set already
by t ! h, thi s variable is orthogonal to the prediction error term, however.

The assumption that prices are set at the same ti me (or before) the labor input choice
impl ies that there is no prediction error for price in equation 6. If we relax th is assumption,
then adjustments in prices (in response to unanticip ated demand or producti vit y shocks)
would induce another error term which would lead to a further downward bias for the
coe"cie nt on revenue similar to the downward bias induced by the predicti on error in
quantit y.17, 18

This downward bias on the revenue term does not a! ect our coe"cie nts of interest, δr

and δb, in our speciÞcation equation 10 so long as the prediction bias is not systematically
larger in countr ies with more rigid regulations, for reasons unrelated to changes in labor
regulation.19 A priori , we have no reasonto believe that the prediction bias would be larger
in countri es with a larger labor regulation index, so we believe our baseline results relating
to the e! ects of labor regulation are unlikely to be biased due to prediction error on quanti ty
or prices.

However, wecheck therobustnessof our results to thi sand other potenti al mis-speciÞcation

16 Actual transacted quant ity would be lower than the expected quanti ty if there was a negative shock to
either demand and/or producti vity. However, for positi ve shocks, if we assume that pri ce is Þxed at the
same ti me or pri or to the choice of labor, the actual transacted quanti ty would be higher only if there were
simultaneous posit ive shocks to product ivi ty and demand. A posit ive demand (product ivi ty) shock by itself
will not induce a prediction error; the binding supply (demand) constra int will set the actual transacted
quanti ty equal to the predicted quanti ty. Thus if there is a positi ve demand shock alone, some demand
will go unmet as the Þrm would be unwilling to adjust inputs given the Þxed pri ces. Similarly, if there is a
producti vi ty shock alone, the Þrm would be unable to uti lize the additi onal capacity, as the demand would
be low (given the set pri ce).

17 Let:
pit = Et−h [pit ] + εp

it

Accordingly, equation 11 becomes:

bit = (1 " ωj )rit + ωj bi, t−1 + (1 " ωj )logα
!

" (1 " ωj )( εq
it + εp

it ) (12)

where j again indexes the country where outlet i is located. Thus the predicti on error in the pri ce variable
would also induce a downward bias on the revenue coe" cient . If the two predicti on errors (on quanti ty
and pri ce) are posit ively correlated, then the error in quanti ty could add to the downward bias on the pri ce
variable and vice versa. Thi s would be the case if the predicti on error in the quanti ty vari able is dri ven
largely by unanti cipated demand shocks; the two error terms would be negatively correlated if predicti on
error on the quanti ty variable is dri ven predominant ly by unanti cipated product ivi ty shocks. Thi s is because
demand shocks dri ve quanti ty and pri cesin the same direction, whi le producti vi ty shocks dri ve quanti ty and
pri ces in opposite directions.

18 Unanti cipated changes in wage rates would also a! ect equation 4 and hence equation 6. Al so, unanti c-
ipated voluntary quitti ng by workers would be another source of error. We assume that the unant icipated
shocks to wagesand unanti cipated quit ti ng are uncorrelated with output quant ity and pri ces,oncewe contro l
for outl et and outlet-period e! ects using store, store-year and store-season Þxed e! ects.

19 For example, if Þrms are unable to adjust labor quickly in countri es with a larger labor index, Þrms may
invest less resourcesin predicti ng future demand in these countri es. Any bias induced by thi s sti ll reßects
the e! ect of the regulati on and in that senseis not a real bias.
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issues in two main ways. Fir st, we use the information available in our data on the choice
of materials costs and run the same regression as in 10 for thesecosts (fit ):

fit = βf rit + γf fi,t " 1 + δf
r τ j rit + δf

bτ j fi,t " 1 + ηf
is + εf

it . (13)

If the esti mates of δr and δb in speciÞcation 10 are indeeddriven by the e!ec ts of labor
regulation on the adjustment cost for labor, our theory predicts that the corresponding
coe"cie nts in a regression for materials cost should be statistically insigniÞcant. That is, we
expect δf

r = 0 and δf
b = 0. If thepredict ion bias in quantit y and/or price (and hencerevenue)

due to unanticipat ed demand or producti vit y shocks is systematically greater in countri es
with poor regulation, then the coe" cient on revenue interacted with labor regulation would
be downward biased in the materials costs regressions also, so that we would expect to Þnd
δf

r < 0.
Second,we adopt lagged revenue and suitable furth er lags for labor costs as instr uments

(following Arellano and Bond, 1991).20 Lagged revenue and labor cost should be correlated
with the current valuesof revenue and laggedlabor costs, but uncorrelated with prediction
errors or other errors induced by unexpected demand or productivi ty shocks. We also use
lags of materials costs as instruments for revenue; since lagged materials costs are pre-
determined, we expect them to be uncorrelated with predicti on errors and hence be valid
instr uments.

As discussed in Heckman and Pag«es(2003), autocorrelation in the error term could in-
duce an upward bias in the coe"cie nt on lagged labor. Sincethe main sources of persistence
in the labor demandequation are captured by the store-period Þxed e! ects that we include
in our regressions, we do not expect the autocorrelation issue to be severe. Furth er, our
theory suggests that condition al on revenue and lagged labor, the key source of error is
prediction error (as discussed above). Therefore, if our model is not misspeciÞed, the error
term is unlikely to be autocorrelated Ðthe prediction error is expected to be orthogonal to
information available at the ti me the prediction is made. Also, even if there is autocorrela-
tion in the error term, this a! ects our parameters of interest only if the degree of persistence
is systematically related to the rigidit y of labor regulation. More speciÞcally, our est imates
are upward biased only if the error terms are systematically more str ongly autocorrelated
in countries with a larger index of labor regulation.

We do not have any a prior i reason to expect the persistence in the error term to
be correlated with the regulation variable, i.e. we do not expect higher persistence in
countr ies with more rigid labor regulations. However, if our model is misspeciÞed, there
could be autocorrelation in the labor demand error term for other reasons, and the degree
of persistencemay somehow be correlated with the labor regulation index.

The former test, using the materials cost speciÞcation, addresses thi s source of bias too.
As in the caseof the prediction error discussed above, we expect any error term autocor-
relation to also a!ect the materials demand speciÞcation. Thus, if the larger hysteresis in
labor demand is driven by a combination of speciÞcation error and greater persistence of
demand and/or productivit y shocks in countr ies with a larger labor regulation index, th is

20 Arel lano and Bond, 1991 use lagged levels as instrum ents for Þrst di!erences of endogenousvariables.
We control for Þxed e! ects using store-year dummies,and use the lagged levels as instrum ents for the levels
themselves.
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should have a similar e! ect on the materials cost speciÞcation,leading to an expectat ion of
a positive δf

b coe"cie nt in speciÞcation 13.21

5.1 Robust ness check: M ater ial costs speciÞcat ion

Sincethe labor regulations are expected to a!ect the adjustment costsmainly for labor, our
model doesnot imply the same e!e ct on material costs.22 As discussed above, one way to
check whether our results in Tables3 and 4 are driven by a correlation between unexpected
demandand product ivit y shocks and the regulatory regime, or due to a correlation between
persistencein demand/p roductivit y shocks and regulation, is to examinewhether materials
costs speciÞcations yield similar results as the labor speciÞcations.

The results from our analysis of material cost demand are presented in Table 5. We
Þnd that in almost all cases, the impact of labor regulation on materials demand is not
statistically signiÞcant. In the speciÞcation wit h store-year-season Þxed e! ects, there is
a marginally statistically signiÞcant reduction in the elasticit y of materials demand with
respect to revenue, but the magnitude of this e!ect is very small, as shown in the bottom
panel of table 5. SpeciÞcally, the impact of a one standard deviation increasein the labor
regulation index on the responseof material demand to a onestandard deviation changein
revenue is -0.32, -0.11, and -0.87 percentage points respectively in our three speciÞcations
(with store, store-year and store-year-season Þxed e!ec ts).

The magnitude of the e!ec ts are slightl y larger, but sti ll quite small Ð at 2.71, 2.16,
and 1.11percentage point respectively for our thr ee speciÞcationsÐand the coe" cients are
never statistically signiÞcant, when we consider the impact of regulation on the responseto
changesin lagged materials choice. Moreover, contrary to thecaseof labor demand wherewe
found increased hysteresis, herewe Þnd decreased hysteresiswhen labor regulation becomes
more rigid . The decreased hysteresis in materials could reßect a more careful optimization
of materials costs when labor ßexibilit y is low; however, as noted above, these e!e cts are
not statistically signiÞcant.23

In summary, the results from the materials costsspeciÞcation suggest that the estimated
e! ects of labor regulation on labor costsarenot drivenby spuriouscorrelation betweeneither
unexpected demand/pr oducti vit y shocks or persistence in demand/pro ductiv it y shocks and
the regulation index, but rather reßect real e!e cts of increased rigiditi es due to regulation
on labor costs.

21 Our IV approach is best suited to correct for bias induced by unexpected demand or product ivi ty shocks.
Lagged dependent variables may not be valid instrum ents in the presenceof (hi gher order) autocorrelati on
in the error term.

22 In the caseof strong complementari ty between the inputs, adjustment costs to one input could a! ect
the demand for the other input. For example, for a Leonti ef producti on funct ion, if the Þrst order conditi on
for labor input was binding, the demand functi on for materi als would simply be a scalar functi on of the
demand for labor. We do not expect such a strong complementari ty to exist in the producti on functi on
of the Company, and hence we expect a lower or zero e! ect of labor regulati on on the materials demand
functi on.

23 In App endix 4, Table 1, we present results from the same speciÞcation but using our alternati ve measure
of labor market inßexibility (from the Global Competiti veness Survey, 2002). The results are very similar
to those presented above, in both stat istical and economic signiÞcance.

15



5.2 Robust ness check: IV speciÞcat ion

As discussed in section 5, our baseline estimates may be biased either due to systematic
di! erences in the downward bias induced by prediction error on the revenue coe"cie nt, or
becauseof a mis-speciÞcation coupled wit h a systematic relationship between the regulation
index and the magnitu de of autocorrelation in the error term.

To address these potential biases, in th is section we adopt an instrumental variables
(IV) approach. We use lagged dependent variables as well as lags of materials costs as
instr uments. In the IV analysesreported here, we useup to 5 lags for the instruments. In
all speciÞcations, we control for outlet and time speciÞce!e cts using store-year Þxed e!e cts.

The results from our analyses are presented in Table 6. In the Þrst column, we consider
only log revenue and its interact ion wit h the index of regulation as endogenous. (See notes
below the table for the full list of instruments). In column 2, we instead take lagged labor
cost and its interacti on with regulation as endogenous. Finally, in column 3, we take all
the right hand side variables (i .e log revenue and log lagged labor cost, as well as their
interactions with the index of labor regulation) to be endogenous.

In these IV regressions,coe"c ients on both interaction terms are stronger than in our
baselinecaseabove. This suggests that potential endogeneit y, biases downward the esti-
mates on the parameters of interest (coe"c ients on the interaction terms). In any case, we
surmise that the results from our baselineanalysesare quite robust.

We carried out a number of tests to look for potent ial weaknesses in our IV approach.
Fir st, we Þnd that the p value for the Hansen J-statistic, reported in the second to last
row is low enough that the null hypothesisÐthat the instruments are exogenous Ðcannot
be rejected. Second, we check for weak instruments using the Cragg-Donald statistic, as
suggested by Stock and Yogo (2002). We Þnd that the statistic is far above the cuto!s
for weak instruments suggested by Stock and Yogo (2002), i.e. the instru ments we use do
not appear to be weak by th is measure. Thi s is also reßected in the Shea parti al r-square
(unreported) of the Þrst stage regressions, which are in the rangeof 0.2 to 0.5 (acrossthe
di! erent endogenous variables). We also report the p value from the Anderson canonical
correlations likelihood-rati o test of whether the equation is identiÞed; we Þnd that the null
hypothesis (th at the equation is under-identiÞed) is str ongly rejected.

We conclude from these IV results that the estimates in our baseline speciÞcationswere
not biased upwards by endogeneity. Thus, the elasticit y of labor demand with respect
to revenue is signiÞcantly reduced in countries with more rigid labor regulations. Also,
hysteresis in labor demand (i.e. the elasticit y of current labor wit h respect to last periodÕs
labor) is signiÞcantly higher in countries with more rigid labor regulation.24,25

24 We Þnd similar results using the IV approach with the index of hiri ng/Þri ng inßexibility obtained from
the Global Competiti on Survey (2002), as reported in Appendix 4, Table 2. We also checked results using
di! erent lag struc tures for the instrum ents, and found our results to be generally robust. We also veriÞed
results using the Blundell and Bond (1998) GMM approach. While thi s yields very similar coe" cient
est imates, the set of Blundell-Bond instrum ents do not pass the overidenti Þcation tests.

25 Anot her possible robustnesscheck would be to look at the e!ect of changes, if any, in relevant labor laws
withi n a count ry, as count ry speciÞc e!ect s that may be correlated with cross-sectional variati on in labor
regulation would not bias within country comparisons over t ime. Because the Bot ero index has not been
updated over ti me, we do not have any useful variati on in thi s index. However, the Global Competit iveness
Survey was conducted again in 2004, and hence the data from thi s later date could be used to look for
changes within countri es. The data suggests that the inßexibility index generally the same for almost all
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6 Im pli ed e!ect on lab or choice

In this sect ion we take our baseline esti mates in Tables 3 and 4 and translate these into
parametersof the model set forth in Section 2.1. This allows us to estimate: (i) the impli ed
dampening in labor adjustment induced by rigiditi es in labor regulation, and (ii) the optimal
labor cost levels implied by the model, and accordingly, the extent of misallocation of labor
at each outlet.

From equation 8, we get the following relationship between the optimal adjustment of
labor and actual adjustment of labor:

b!
t ! bt " 1

bt ! bt " 1
=

1
1 ! ωj (14)

Since b represents logged labor cost, the expressionson the left hand side is approxi-
mately the percentage change in labor costs if there were no adjustment costs divid ed by

the actual percentage changein labor costs. Since0 < ωj = %j
a

%j
a +%o

< 1, the RHS of equation

14 is greater than 1. Thus, our theory impli es that regulatory rigidit y dampensall observed
adjustments to labor (both on the hirin g as well as Þring margins).

The expression 1
1" &j , which we term the Òadjustment scale factorÓ,provides a measure

of the extent of dampening of labor adjustment induced by the labor regulations. Note that
ωj = a0 + a1.τ j , and we obtain estimates of a0 and a1 from the estimated coe"cie nts on
the di! erent variables in our regressions. Thus, we can form estimates of the adjustment
scale factor using our results.

Table 7a presents alternative estimates of the adjustment scale factor at di! erent per-
centi les of labor regulation. In panel 1, we use coe"c ient estimates from column 3 of our
baselineregression results in Table 3 to derive a0, a1, and then use these to esti mate the
valuesof the scale factor at di!e rent valuesof the Botero regulation index. The estimated
scale factor is larger when we use only the coe" cients on the revenue variables compared
to when we use the coe"cie nts on the lagged labor variables. Using the esti mates in row
3 of panel 1, we Þnd that a change in the labor regulation index from the 25th percentile
(0.26) to the 75th percenti le (0.57) changes the scale factor from 1.48 to 1.98, a changeof
about 33 per cent.

Panel 2 presents results using the GCS index of inßexibili ty and estimates from column
3 of Table 4. Again, the scale factor estimates are the largest when we use the coe"c ients
on the revenue variables. From row 3 of panel 2, we get that a change in the inßexibili ty
index from the 25th percenti le (0.42) to the 75th percentile (0.66) changes the scale factor
from 1.45 to 1.90, a change of about 31 per cent.

countri es, with a report ed increase for a small number of count ries( see appendix Þgure A.2). In Table A.3,
we examine the labor demand regression for the quart ile of count ri es that experienced the largest increase
in the inßexibility index. We check if the coe" cient on lagged labor and revenue change as expected in the
last year of our sample period (year 2003). Consistent with our theory, we Þnd that the coe" cient on lagged
labor increased signiÞcantl y in all speciÞcations, while the coe" cient on revenue decreased signiÞcantl y when
control ling store or store-year Þxed e!ects. The e! ect on revenue in the year 2003 is not signiÞcant when we
control for store-year-season e! ect. Given short t ime span of our data, the minimal changes in the survey
measure for most count ri es, and lack of corroborati ng information on the changes in labor regulation, we
are cauti ous in interpret ing these results.
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Once we have an estimate of ωj , we can esti mate the optimal labor choice for each store
using equation 14:

b!
t = bt " 1 +

bt ! bt " 1

1 ! ωj (15)

We then deÞne of Ògrosslabor misallocationÓρ as:

ρ # |b!
t ! bt | (16)

This gross labor misallocation term indicates how much distortion there is between the
optimal choice of labor and the actual labor choice made by the Þrm. Since th is is a
di! erencebetween two log variables, the term can be thought of asthe percentage di!e rence
between optimal labor choice and actual labor choice.26.

Note that, as per our model, the optimal labor choice would be higher (lower) than
actual if labor levels increased (decreased). That is, if bt > bt " 1, then b!

t > bt and vice versa.
Accordingly, if the store faces a negative demand/pro ductiv it y shock that leads it to lower
its labor level, the di! erencebetween optimal and actual labor levels (Ònet misallocationÓ)
could be negative. If the producti vit y and demand shocks acrossoutlets and over time are
mean zero, the mean net misallocation could be zero withi n every countr y.27

However, we expect the gross misallocation term to be higher in countries with poorer
regulation, even if demand/p roductivit y shocks have the same mean zero dist ribution in
di! erent countr ies.28 We examine the relation between gross misallocation and labor regu-
lati on by regressing the former on the latter.

The results are presented in Table 7b. As expected, we Þnd a greater amount of mis-
allocation in countr ies with more rigid labor laws. Column 1, 2 and 3 use estimates of ωj

from rows 1, 2 and 3 respectively of panel 1 in Table 7a. The results in columns 1, 2 and
3 indicate that an increase in the Botero index of labor regulation leads to an increasein
grossmisallocation of 2.05 per cent (0.128 * 0.16), 5.41 per cent and 3.04 per cent respec-
tiv ely. Correspondingly, increasing the Botero index from the 25th to the 75th percentile
would imply an increasein misallocation by 3.97 per cent, 10.48per cent and 5.89 per cent
respecti vely.

The results arequalitativ ely similar but smaller in magnitudewhenwe look at theresults
for the GCS index of hiri ng/Þring inßexibili ty. Results in Column 4, 5 and 6 indicate that a
changein the index by one standard deviation would increase the mean grossmisallocation
by 1.03 per cent, 3.19 per cent and 1.55 per cent respecti vely. A change from the 25th to
the 75th percentile of the index increases misallocation by 1.90 per cent, 5.88 per cent and
2.86 per cent respecti vely.

26 Thi s interpretat ion is only an approximati on, which holds better when the di! erences are small. Re-
deÞning the reallocation term precisely as the percentagedi! erencebetweenoptimal and actual labor levels
(i .e. ρ = B "

t −B t

B t
) yielded very similar results.

27 We Þnd that thi s is the generally case in our date.
28 Note that thi s does not necessarily have to be true; in parti cular, if shocks have a lower dispersion in

countri es with poor regulati on, the measured gross misallocation could be lower.
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7 Im pact on inter nati onal expansio n and governance choi ce

Given all the evidence above that labor regulation a! ects labor input choices, a reasonable
impl ication would be that the Company would delay entry or expansion in markets where
labor regulations are relatively rigid.

Furth er, we expect the Company to favor di!ere nt corporate governance str uctures in
countr ies wit h di!e rent set of regulations. In particul ar, a local franchiseemay have more
ßexibili ty in coping with complex input market regulations than the managerat a Company
owned outlet . Hence we expect the Company to favor franchisee ownership of outlets in
countr ies with more rigid labor markets.

We test for these e! ects in Table 8. Other key variables that we expect to inßuence
foreign entry and expansion, and hencemust control for in our regressions, are the size of
the market (which we proxy for using the population of the country), per capita income
level, and the distance of the country from the headquarters (USA). Note that these are
the key factors used to explain international t rade in the Ògravit yÓmodel of trade.

We obtain data on GDP and population from the World BankÕs World Development
Report . Data on the distance from the US capital to the capital of other foreign countri es
are from Jon HavemanÕswebsite on internati onal trade data. 29 We deÞnethe time to entry
for country i as the di! erencein yearsbetween 1983(when the Company Þrst ventured into
a foreign market) and the year the Company entered country i.

Two setsof results are presented in Table 8. In panel 1, the sample is all country year-
week observations in our data set, with errors clustered at countr y level. In panel 2 we
examine only a single cross-secti on, which is the end of year 2001for the entr y and number
of store variables in columns 1-4. For the franchising variable, we look at end of year 2002,
as data on governanceis available only for years2002and 2003.

As expected, we Þnd, in columns 1 and 2 of Table 8, that the Company was quicker to
enter countries with larger markets (proxied by populati on). The company wasalso quicker
to enter markets with higher per capita income. The Company wasslower to enter countri es
farther away from the US, as the gravit y model of trade would suggest (results here are
statistically insigniÞcant).

Control ling for market size, per capita income and distance from the US, in column 1
we seethat the Þrm wasslower to enter markets with more rigid labor regulation, measured
using the Botero index. The magnitu de of th is e! ect is large; an increase in labor regulation
by one standard deviation increases the ti me to entry by 1.17 years (from e(2.19) = 8.935
yearsto e(2.19+1.104! 0.16) = 10.66 years), which is about 19.3 per cent of the mean log years
to entry (which is 2.19 log points or 8.93 years). The results relat ing to regulation are
insigniÞcant when we look at the GCS index of inßexibilit y in hir ing/Þring in Column 3.
(Results on entry in column 1 and 2 are quite similar across panels 1 and 2.)

We Þnd similar results when we examine the number of outlets established in foreign
markets (columns 3 and 4). In column 3, we Þnd that there are more stores in larger and
richer markets (proxied by population and per capita GDP respect ively), and fewer stores
in countries further away from the US (both in panel 1 and panel 2). In Column 3, labor
regulation appearsto reducethe number of outlets. The magnitude of the e!ect is large; a

29 http: //ww w.macalester.edu/research/economics/PAGE/HA VEMAN/T rade.Resources/
Data/ Gravity/di st .txt.
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onestandard deviation changein the index of labor regulation reduces the number of stores
by about 0.32 log points (-2.016*0.16). This tr anslatesto a 27.6 % drop in the number of
outlets around the mean log outlets, since the mean log outlets is 2.49 (or mean number
of outlets is e2.49 = 12.06 ). This number is reduced to e(2.49" 2.0! 0.16) = 8.74 outlets with
a one standard deviation increase in the index of labor regulation. Again, the result on
regulation is of the same sign but is smaller and not statistically signiÞcant when we look
at the index of hirin g/Þr ing ßexibilit y.

Finally, in columns 5 and 6 we examinehow the fraction of outlets that are run through
local franchiseesis a!ected by labor regulation and other factors. We Þnd that there is more
useof franchiseesin markets with high per capita income, and in countries that are closer to
the headquarters (US). We Þnd some evidencethat the Company favors using franchisees
in markets with str icter labor regulation. The e!e ct is marginally signiÞcant when we look
at the GCS inßexibilit y index in Column 6 of panel 1 and more strongly signiÞcant in panel
2. The e!e cts are of the samesign but statistically insigniÞcant when we look at the Botero
index in column 5. Again the magnitude of the estimated e!e ct in column 5 is large; the
mean fraction of franchised Þrms is about 0.34 in the sample. An increase in the GCS
index of inßexibilit y by one standard deviation (0.13) increases this fracti on to 0.45 (0.34
+ 0.82*0.13), and increase of about 11 percentage points.

A few caveats should be kept in mind as we consider these results. For one th ing, a
number of idiosyncratic and tr ansient factors may have inßuenced entry , expansion and
choice of governance form by the Company in foreign markets. Some of these omit ted
factors could be correlated with the regulation index, though we have no a prior i reasons
to expect them to be. Two, the analysis of entry could su!er from selection bias as we do
not include countr ies that the Company had not entered as of 2003. The direction of the
bias is unclear; the coe"c ient on the labor regulation index could be downward (upward)
biased if a number of countri es that the Company chosenot to enter had rigid (lib eral) labor
regulations, yet the decision was not based on the presence or absenceof theseregulations.
Still, the results we Þnd wit h respect to the CompanyÕsexpansion decisions are consistent
with our Þndings in the previous sections. We conclude that labor market rigid it y appears
to hamper international entry and expansion, in addition to restr icting labor choices wit hin
outlets.

8 Concl usion

In this paper, we ask if rigidi ties associated with labor regulation, as measured by an
index of statu tory requirements (constructed by Botero, et al. 2004) or through surveys
of executiv es, have a measurable impact on the day-to-day operations of Þrms. We found
strong evidence that labor regulations dampen Þrm responses to demand/supply shocks in
our very micro-level data. To our knowledge, ours is the Þrst establishment-level cross-
countr y study to document such an e! ect .

Our data in fact provide several unique advantages. Fir st, they are available at very
high frequency (weekly) for a long period (four years), which has signiÞcant advantages
relative to annual frequency Þrm level or aggregate data where considerable withi n year
or establishment level variati on may go unmeasured ((Hamermesh 1989, Hamermesh and
Pfann 1996). Moreover, the very high frequency of our data allow us to adopt estima-
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tion str ategies involving eith er store, store-year or even store-year-seasonÞxed e!e cts, and
thereby contr ol for many factors that might bias results estimates otherwise. Second,we
look at outlets of the sameÞrm producing the sameproduct across di! erent countries. Since
outlets use very similar technologies to produce their very similar products, it is reason-
able to assumethat our results are not driven by di! erences in technology and production
function parameters acrosscountr ies. Finally, the fact that our results are derived from
data from a single Þrm also implies that we are holding constant a number of headquarters
policies that may confound comparisons of di! erent Þrms acrosscountries.

In addition to showing a measurable impact of regulations on day-to-day operations and
labor decisions,we Þnd evidencethat the Company delays entry , operates fewer outlets and
favors local franchising over centrali zed ownership Ðcondition al on the per capita income,
population and distance to the US Ðin countri es wit h more rigid labor regulations.

Our study focused on assessing the e!e ct of labor regulation on the CompanyÕsopera-
tions. The goal of labor policies, of course, is to protect labor. Our Þndings are consistent
with the idea that incumbent workers beneÞt from the regulation, as the stores does not
reduce labor asmuch as it would otherwise when facing negative shocks. Thus such workers
may beneÞt from longer employment tenure or reduceduncertainty. Of course, our results
also imply that the stores do not increaselabor as much as it would under a less regulated
regimewhen it faces positiv e shocks. Our esti matessuggest that an increasein the index of
labor regulation by onestandard deviation leadsto misallocation of labor by about 2 to 5.4
per cent. In addit ion to the misallocation of labor with in outlets, employment is distor ted
also because the Company delays entry and does not expanded as much in markets with
more rigid labor regulation. All th ings considered, and especially given the magnitud e of
the economice!ec ts we uncover, we believe the weight one givesto incumbent workers and
their utili ty must be quite high to make such policies socially beneÞcial.
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!"#$%&': Regression results from simulated data 

The dependent variable is log labor cost from simulated datasets.  Adjustment cost parameter varies from nil to one week’s wage in 44 equal 
increments across 45 regimes (countries). Standard errors are clustered at the regime (country) level.  + significant at 10%; * significant at 5%; ** 
significant at 1%. 
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Log (Revenue) 0.418 0.416 0.424 0.428 1.371 1.371 1.29 1.289 

 [0.121]** [0.122]** [0.103]** [0.105]** [0.019]** [0.019]** [0.014]** [0.013]** 
Log (Lagged labor cost) 0.221 0.143 0.491 0.419 -0.034 -0.027 -0.027 -0.017 
 [0.132] [0.109] [0.116]** [0.117]** [0.009]** [0.008]** [0.007]** [0.005]** 
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Constant -0.453 -0.915 0.012 -0.058 0.477 0.527 0.426 0.516 
 [0.157]** [0.317]** [0.025] [0.070] [0.014]** [0.014]** [0.005]** [0.004]** 

         
Store fixed effects Yes No Yes No Yes No Yes No 
Store-season fixed effects No Yes No Yes No Yes No Yes 
Observations 234,000 234,000 234,000 234,000 234,000 234,000 234,000 234,000 

R-squared 0.88 0.89 0.91 0.92 0.96 0.97 0.91 0.92 
Adjusted R-squared 0.876 0.887 0.909 0.916 0.964 0.966 0.91 0.922 
Number of clusters 45 45 45 45 45 45 45 45 
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Table 2: Summary statistics 

For comparability, labor cost, food cost and revenue are expressed in US dollars, using the average of the 
weekly exchange rates (reported in the Company dataset) for the year.  Index of labor regulation is obtained 
from Botero, et al (2004).  Index of hiring/firing inflexibility is obtained from the Global Competitiveness 
Survey (2002).  The summary statistics are reported for the sub-sample of the dataset that appears in our 
baseline analysis, i.e. observations that have data on labor costs, lagged labor costs, revenue and index of labor 
regulation.   

Panel A: Panel data characteristics  

Year Number of 
observations 

Number of 
stores 

Number of 
countries 

2000 78,958 1718 39 
2001 85,111 1828 37 
2002 74,201 2147 38 
2003 82,305 1938 37 

Total 320,575 7631 151 

  
Panel B: Summary statistics (variables in logs)  

Variable N Mean SD P25 Median P75 Min Max 

Log (Labor cost) 320,575  7.19    0.85  6.71  7.27    7.78   (5.05) 10.25  
Log (Lagged labor cost) 320,575  7.19    0.85  6.71  7.27    7.78    (5.05) 10.25  
Log (Revenue) 320,575  8.84    0.69  8.46  8.90    9.32   2.85  11.50  
Log (Materials cost) 317,300  7.72    0.66  7.37  7.78    8.15    (4.87) 10.94  
Log (Lagged materials cost) 317,182  7.72    0.66  7.37  7.78    8.15    (4.87) 10.94  
Index of labor regulation 320,575  0.41    0.16  0.26  0.44    0.57   0.16    0.83  
Index of hiring/firing inflexibility 318,129  0.56    0.13  0.42  0.53    0.66   0.33    1.00  

 
Panel C: Summary statistics (variables in levels)   

Variable N Mean SD P25 Median P75 Min Max 

Labor cost (in USD) 320,575   1,796.76  1,385.12  819.81  1,434.39   2,391.44   0.01  28,219.16  
Lagged labor cost 320,575  1,797.09  1,389.10  818.73  1,433.67   2,390.90   0.01  28,219.16  
Revenue (in USD) 320,575  8,474.28  5,303.04  4,729.05  7,329.33  11,149.48  17.30  98,668.13  
Materials cost (in USD) 317,300  2,703.76  1,622.16  1,590.15  2,393.32   3,478.27   0.01  56,580.45  
Lagged materials cost 317,182  2,700.03  1,610.46  1,588.32  2,390.94   3,476.36   0.01  56,580.45  
Index of labor regulation 320,575  0.41   0.16  0.26  0.44  0.57   0.16  0.83  
Index of hiring/firing inflexibility 318,129  0.56   0.13  0.42  0.53  0.66   0.33  1.00  

 

 



Table 3: Labor regulation and labor demand hysteresis  

The dependent variable is the log of labor cost per week for each store (outlet).  “Regulation” is the index of 
labor regulation, a measure of the rigidity of the labor market, obtained from the study by Botero, et al (2004).  
Standard errors are clustered at country level.+ significant at 10%; * significant at 5%; ** significant at 1%. 

 (1) (2) (3) 

    

Log (Revenue) 0.573 0.558 0.555 
 [0.071]** [0.050]** [0.050]** 
Log (Lagged labor cost) 0.081 -0.030 -0.088 
 [0.141] [0.106] [0.092] 
Regulation X Log (Revenue) -0.569 -0.488 -0.406 
 [0.145]** [0.102]** [0.109]** 
Regulation X Log (Lagged labor) 1.021 0.919 0.703 
 [0.291]** [0.222]** [0.206]** 
Constant 0.636 1.570 2.345 
 [0.231]** [0.315]** [0.368]** 
Observations 320,575  320,575  320,575  
    
Fixed Effects Store Store-year Store-year-

season 
    

R-squared 0.950 0.950 0.960 
Adjusted R-squared 0.945 0.952 0.959 
Number of clusters 43 43 43 

 

Effect of a one standard deviation (0.68) increase in Log(Revenue) 

At Regulation = mean (0.41) 23.10% 24.34% 26.42% 

At Regulation = mean  + sd (0.41+0.16=0.57) 16.91% 19.03% 22.00% 

Impact of increase in Regulation -6.19% -5.31% -4.42% 

    

Effect of a one standard deviation (0.85) increase in Log(Lagged labor) 

At Regulation = mean (0.41) 42.47% 29.48% 17.02% 

At Regulation = mean  + sd (0.41+0.16=0.57) 56.35% 41.98% 26.58% 

Impact of increase in Regulation 13.89% 12.50% 9.56% 



Table 4: Labor regulation and labor demand hysteresis – Robustness to alternate measure of 
labor flexibility 

The dependent variable is the log of labor cost per week for each store (outlet).  “Inflexibility” is the index of 
hiring/firing inflexibility, a measure of the rigidity of the labor market, obtained from the Global 
Competitiveness Survey (2002).  Standard errors are clustered at country level.+ significant at 10%; * 
significant at 5%; ** significant at 1%. 

 (1) (2) (3) 

Log (Revenue) 0.765 0.783 0.776 
 [0.155]** [0.141]** [0.162]** 
Log (Lagged labor cost) -0.020 -0.138 -0.182 
 [0.225] [0.185] [0.152] 
Inflexibility X Log (Revenue) -0.740 -0.724 -0.651 
 [0.219]** [0.215]** [0.260]* 
Inflexibility X Log (Lagged labor) 0.991 0.917 0.721 
 [0.333]** [0.294]** [0.243]** 
Constant 0.251 1.151 1.941 
 [0.240] [0.317]** [0.365]** 
Observations 337,129  337,129  337,129  
    
Fixed Effects Store Store-year Store-year-

season 
    
R-squared 0.950 0.950 0.960 
Adjusted R-squared 0.948 0.955 0.961 
Number of clusters 48 48 48 

 

 

Effect of a one standard deviation (0.68) increase in Log(Revenue) 

At Regulation = mean (0.41) 31.39% 33.06% 34.62% 

At Regulation = mean  + sd (0.41+0.16=0.57) 23.34% 25.18% 27.54% 

Impact of increase in Regulation -8.05% -7.88% -7.08% 

    

Effect of a one standard deviation (0.85) increase in Log(Lagged labor) 

At Regulation = mean (0.41) 32.84% 20.23% 9.66% 

At Regulation = mean  + sd (0.41+0.16=0.57) 46.31% 32.70% 19.46% 

Impact of increase in Regulation 13.48% 12.47% 9.81% 



Table 5:  Robustness check:  labor regulation and hysteresis in material inputs  

The dependent variable is the log of food cost per week for each store (outlet).  “Regulation” is the index of 
labor regulation, a measure of the rigidity of the labor market, obtained from the study by Botero, et al (2004).  
Standard errors are clustered at country level.  + significant at 10%; * significant at 5%; ** significant at 1%. 

 (1) (2) (3) 

    

Log (Revenue) 0.865 0.906 0.976 
 [0.072]** [0.053]** [0.020]** 
Log (Lagged labor cost) 0.242 0.177 0.066 

 [0.113]* [0.113] [0.067] 
Regulation X Log (Revenue) -0.029 -0.010 -0.078 
 [0.138] [0.092] [0.043]+ 
Regulation X Log (Lagged labor) -0.197 -0.157 -0.081 

 [0.202] [0.198] [0.128] 
Constant -1.028 -1.098 -0.850 
 [0.085]** [0.128]** [0.134]** 
Observations 362,710  362,710  362,710  

    
Fixed Effects Store Store-year Store-year-

season 
    

R-squared 0.950 0.950 0.960 
Adjusted R-squared 0.946 0.952 0.959 
Number of clusters 43 43 43 

 

Effect of a one standard deviation (0.68) increase in Log(Revenue) 

At Regulation = mean (0.41) 58.01% 61.33% 64.19% 

At Regulation = mean  + sd (0.41+0.16=0.57) 57.70% 61.22% 63.34% 

Impact of increase in Regulation -0.32% -0.11% -0.85% 

    

Effect of a one standard deviation (0.85) increase in Log(Lagged labor) 

At Regulation = mean (0.41) 13.70% 9.57% 2.79% 

At Regulation = mean  + sd (0.41+0.16=0.57) 11.03% 7.44% 1.69% 

Impact of increase in Regulation -2.68% -2.14% -1.10% 



Table 6: Labor regulation and labor demand hysteresis -- IV specifications   
The dependent variable is the log of labor cost per week for each store (outlet).  “Regulation” is the index of 
labor regulation, a measure of the rigidity of the labor market, obtained from the study by Botero, et al (2004).  
All regressions include store-year fixed effects.  Standard errors are clustered at country level.  + significant at 
10%; * significant at 5%; ** significant at 1%. 

 (1)  (2)  (3) 

    
Log (Revenue) 0.661 0.598 0.79 
 [0.171]** [0.046]** [0.178]** 

Log (Lagged labor cost) -0.063 -0.208 -0.27 
 [0.139] [0.097]* [0.152]+ 
Regulation X Log (Revenue) -0.84 -0.677 -1.487 
 [0.329]* [0.107]** [0.357]** 

Regulation X Log (Lagged labor) 0.993 1.657 1.995 
 [0.284]** [0.206]** [0.303]** 
Observations 260010 260010 260010 
Number of clusters 43 43 43 

Anderson under-identification test 0.000 0.000 0.000 
Hansen J p-value 0.2794 0.3202 0.2307 
Stock-Yogo Cragg-Donald Weak IV statistic 3393.20 4614.32 2041.54 

 
Column 1:  Instrumented -- Log (Revenue), Regulation X Log (Revenue) 

Excluded instruments -- L(1/5).Log (Revenue), L(1/5).Log (Lagged labor cost), 
L(1/5).Regulation X Log (Revenue), L(1/5).Regulation X Log (Lagged labor), 
L(1/5).Log (Material cost) 

 
Column 2:  Instrumented -- Log (Lagged labor cost), Regulation X Log (Lagged labor) 

Excluded instruments -- L(1/5).Log (Revenue), L(1/5).Log (Lagged labor cost), 
L(1/5).Regulation X Log (Revenue), L(1/5).Regulation X Log (Lagged labor), 
L(1/5).Log (Material cost) 

 
Column 3:  Instrumented -- Log (Lagged labor cost), Regulation X Log (Lagged labor), Log 

(Revenue), Regulation X Log (Revenue) 
Excluded instruments -- L(1/5).Log (Revenue), L(1/5).Log (Lagged labor cost), 
L(1/5).Regulation X Log (Revenue), L(1/5).Regulation X Log (Lagged labor), 
L(1/5).Log (Material cost) 

 

* Note:  In all regression, all right hand side variables that are not considered endogenous (for 
example Log (Lagged labor cost) and Inflexibility X Log (Lagged labor) in column 1) are included in 
the full set of instruments. 



Table 7a:  Estimates of the adjustment scale factor 
The adjustment scale factor is the ratio of change in labor costs in the absence of adjustment costs to the actual 
change in labor costs.    

Estimate of a0 Estimate of a1 Estimate of scale factor 
    Percentile of Regulation 

Basis Estimate Basis  Estimate P25 P50 P75 

       
Panel 1:  Using index of labor regulation (Botero et al 2002) and results from Table 3, column 3 
       

Coefficient on  
Log (Lagged labor cost) -0.088 

Coefficient on Regulation 
X Lagged Labor 0.703 1.105 1.284 1.455 

       
1 - Coefficient on  
Log (Revenue) 0.445 

-(Coefficient on  
Regulation X Revenue) 0.406 2.225 2.657 3.090 

       
Average of above 0.179 Average of above 0.555 1.476 1.732 1.978 

       
Panel 2:  Using index of inflexibility in hiring and firing (GCS 2002) and results from Table 4, column 3 
       

Coefficient on  
Log (Lagged labor cost) -0.182 

Coefficient on Regulation 
X Lagged Labor 0.721 1.137 1.250 1.416 

       
1 - Coefficient on  
Log (Revenue) 0.224 

-(Coefficient on 
Regulation X Revenue) 0.651 1.990 2.320 2.887 

       
Average of above 0.021 Average of above 0.686 1.447 1.625 1.900 

 



Table 7b:  Estimates of gross misallocation 
The dependent variable is gross labor cost misallocation, which is defined as the absolute value of the 
difference between optimal labor cost and actual labor cost.  Optimal labor cost is estimated using parameter 
estimates in Table 7a above.  Column 1, 2 and 3 use estimates in rows 1, 2 and 3 respectively of panel 1.  
Columns 4, 5 and 6 use rows 1, 2 and 3 of panel 2 respectively.  Index of labor regulation is obtained from 
Botero, et al (2004).  Index of hiring/firing inflexibility is obtained from the Global Competitiveness Survey 
(2002). Standard errors are clustered at country level.  + significant at 10%; * significant at 5%; ** significant at 
1%.   

         (1)  (2)  (3)  (4)  (5)  (6) 

       

Index of labor regulation  0.128 0.338 0.190    
 [0.012]** [0.052]** [0.025]**    
Index of hiring/firing 
inflexibility   

   0.079 0.245 0.119 

    [0.034]* [0.136]+ [0.068]+ 
Constant -0.025 0.026 -0.006 -0.016 0.007 0.001 
 [0.004]** [0.019] [0.009] [0.017] [0.067] [0.033] 

       
Observations 356,311  356,311  356,311  372,867  372,867   372,867  
R-squared 0.08 0.02 0.03 0.03 0.01 0.01 

Number of clusters 43 43 43 48 48 48 

 

 



Table 8:  Labor regulation, international expansion and governance 

The dependent variable in columns 1 and 2 is the log of the numbers of years to entry (from the date of the 
first entry by the Company into any foreign country (1983). In columns 3 and 4 it is the log of the number of 
stores in the market. In columns 5 and 6 it is the fraction of outlets that are owned by franchisees. Regressions 
in panel 1 are based on weekly observations (2000-2003) for each country.  The sample for regressions in panel 
2 is the last observed week for each country for the year 2001 (midpoint of the sample) for columns 1-4, and 
the last observation in year 2002 for columns 5-6. Index of labor regulation is obtained from Botero, et al (2004).  
Index of hiring/firing inflexibility is obtained from the Global Competitiveness Survey (2002).  Standard errors 
are clustered at country level.  + significant at 10%; * significant at 5%; ** significant at 1%. 

 Log(Years to entry) Log(Number of 
stores) 

Fraction of stores that 
are franchisee owned 

 (1) (2) (3) (4) (5) (6) 

Panel 1:  All Years       

       

Log(GDP per capita in USD) -0.312 -0.217 0.593 0.569 0.152 0.116 
 [0.071]** [0.078]** [0.128]** [0.124]** [0.058]* [0.046]* 
Log(Population) -0.187 -0.105 0.631 0.542 -0.001 -0.007 
 [0.067]** [0.065] [0.168]** [0.151]** [0.055] [0.042] 

Log(Distance to USA in kms) 0.280 0.256 -0.448 -0.404 -0.189 -0.279 
 [0.195] [0.178] [0.264]+ [0.266] [0.065]** [0.073]** 
Index of labor regulation 1.104  -2.016  0.123  
 [0.438]*  [0.832]*  [0.370]  

Index of hiring/firing 
inflexibility  

 -0.454  -0.365  0.819 

  [0.645]  [1.474]  [0.404]+ 
Constant 5.09 3.802 -8.254 -7.543 0.592 1.428 

 [2.011]* [1.607]* [3.562]* [2.806]** [1.529] [1.121] 
Observations 6906 8111 7423 8628 2852 3372 
R-squared 0.42 0.23 0.41 0.38 0.35 0.29 
Number of clusters 37 43 41 47 30 36 
       

Panel 2:  End of 2001 for columns 1-4, end of year 2002 for columns 5 and 6 

 

Log(GDP per capita in USD) -0.317 -0.222 0.508 0.502 0.176 0.143 
 [0.074]** [0.081]** [0.175]** [0.160]** [0.064]* [0.050]** 
Log(Population) -0.180 -0.101 0.583 0.528 0.026 0.009 
 [0.068]* [0.067] [0.201]** [0.180]** [0.059] [0.042] 

Log(Distance to USA in kms) 0.236 0.233 -0.377 -0.299 -0.172 -0.266 
 [0.208] [0.187] [0.320] [0.324] [0.080]* [0.079]** 
Index of labor regulation  1.14  -2.601  0.368  
 [0.452]*  [1.071]*  [0.377]  

Index of hiring/firing 
inflexibility 

 -0.437  -1.986  0.908 

  [0.695]  [2.006]  [0.402]* 
Constant 5.358 3.950 -7.097 -6.833 -0.347 0.755 

 [2.141]* [1.723]* [4.637] [3.507]+ [1.679] [1.303] 
Observations 34 40 38 44 29 33 
R-squared 0.45 0.24 0.34 0.3 0.38 0.34 
Number of clusters 34 40 38 44 29 33 



Appendix 1: Definition of Employment Laws Index (from Botero, et al, 2004)

Altern ative
employment
contracts

Measures the existence and cost of alternat ives to the standard employment
contract, computed asthe averageof: (1) a dummy variable equal to oneif part-
time workers enjoy the mandatory beneÞtsof full-time workers;(2) a dummy
variable equal to one if terminating part-time workers is at least as costl y as
terminat ing full time workers; (3) a dummy variable equal to one if Þxed-term
contracts are only allowed for Þxed-term tasks; and(4) the normalized maximum
durati on of Þxed-term contracts.

Cost of
increasing
hours worked

Measuresthe cost of increasingthe number of hours worked. We start by calcu-
lati ng the maximum number of normal hours of work per year in each country
(excluding overtime, vacations, holidays, etc.). Normal hours range from 1,758
in Denmark to 2,418 in Kenya. Then we assume that Þrms need to increase
the hours worked by their employees from 1,758to 2,418 hours during one year.
A Þrm Þrst increases the number of hours worked until it reaches the countr ys
maximum normal hours of work, and then uses overtime. If existi ng employees
are not allowed to increasethe hours worked to 2,418 hours in a year, perhaps
becauseovertime is capped, we assume the Þrm doubles its workforce and each
worker is paid 1,758 hours, doubling the wage bill of the Þrm. The cost of in-
creasing hours worked is computed asthe rat io of the Þnal wagebill to the initial
one.

Cost of
Þring workers

Measuresthe cost of Þring 20 percent of the Þrms workers (10% are Þred for
redundancy and 10% with out cause). The cost of Þring a worker is calculated
as the sum of the notice period, severance pay, and any mandatory penalties
established by law or mandatory collective agreements for a worker with three
years of tenure with the Þrm. If dismissal is illegal, we set the cost of Þring
equal to the annual wage. The new wage bill incorporates the normal wage of
the remaining workers and the cost of Þring workers. The cost of Þring workers
is computed as the ratio of the new wagebill to the old one.

Dismissal
procedures

Measuresworker protection granted by law or mandatory collective agreements
against dismissal. It is the averageof the following seven dummy variableswhich
equal one: (1) if the employer must notif y a thi rd party before dismissing more
than one worker; (2) if the employer needsthe approval of a th ird party prior to
dismissing more than one worker; (3) if the employer must noti fy a thir d party
beforedismissingone redundant worker; (4) if theemployer needs theapproval of
a th ird party to dismiss one redundant worker; (5) if the employer must provide
relocation or retr aining alternativ es for redundant employeesprior to dismissal;
(6) if there are priorit y rules applying to dismissal or lay-o!s; and (7) if there
are priorit y rules applyi ng to reemployment.

Employment
laws
index

Measures the protection of labor and employment laws as the average
of: (1) Alternative employment contracts; (2) Cost of increasing hours
worked; (3) Cost of firing workers; and (4) Dismissal procedures.
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App endix 2: A stochasti c dynami c pr ogramm ing mo del of adjust ment
costs

In this appendix, we present a stochasti c dynamic programming model of labor adjust -
ment in the presence of adjustment costs. We numerically solve the model for a set of
parameter values, and then simulate data to assess the e!e ct of increased adjustment cost
on two properties of the optimal labor choice: (i) the observed elasticit y of labor demand
with respect to output, and (ii) the elasticit y of labor choice with respect to the previous
periodÕs labor choice.

A Mo del setup

The production function of the optimizing producer (here each outlet of the multin ational
Þrm) usesa single input, with the following form:

Y = f (l) = θ.! (17)

where Y is the output of the outlet, . is the labor input, θ is a producti vit y shock facedby
the outlet, and α is a production funct ion parameter. We assume that each outlet faces a
downward sloping iso-elastic demandcurve. The outlet faces a iso-elast ic downward sloping
demand curve:

P = λ áQ
1
µ

where λ represents demand shocks.
The Þrm faces perfectly elastic labor supply at wage level w. The impact of labor

regulations is modelled asa!ecting the adjustment costs. The labor regulations imposeone
of two typesof adjustment costs:

(i) symmetri c quadratic adjustment costs: g(& lt ) = c á(& lt )2, where & lt = lt ! lt " 1.

(ii ) asymmetr ic, linear adjustment cost: g(& lt ) = c á(& lt ) áDt , where Dt is an indicator
function for Þring deÞned as follows:

Dt =

'
1 if & lt < 0
0 if & lt $ 0

The assumption of quadratic symmetr ic adjustment costsis invoked in a number of early
theoretical work on labor adjustment costs. However, Jaramillo et al (1993) and Pfann and
Palm (1993) suggest that labor adjustment costs are asymmetric. Our speciÞcation of
asymmetric Þring costs is consistent wit h regimeswith mandated severancepayments.

Product ivit y (θ) and demand (λ) shocks are revealed to the outlet at the beginning of
the period, and then the outlet chooses the labor level for that period. Thus the objective
function of the outlet in period 1 is:

max
{ ' t } t = ∞

t =1

'

φ1.
! ∗
1 ! w.1 ! c(& .1) + E1

( $)

t=2

βt
*
φt.

! ∗
t ! w.t ! g(& .t )

+
|φ1

,-

(18)
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where φ = λθ
$
1+ 1

µ

%
and α! = α

*
1 + 1

µ

+
.

The productivit y and demand shocks (and therefore the combined productivi ty and
demand shock parameter φ) follow a Þrst order Markov process. Then the problem facing
the Þrm is identical from period to period except for two (state) variables Ðthe amount of
labor from the last period and the current combined productiv it y and demand shock term
(φ). Accordingly, equation 18 in the Bellman equation form is:

V (φ, .) = max
{ ' ′}

!
φ.#! ∗ ! w.#! g(& .#) + βE[V (φ#, .#) |φ]

"
. (19)

The su"c ient condit ion for the above equation to be a contr action mapping is that the
object ive function be concave, which is fulÞlled if α! < 1 (see Stokey, Lucas and Prescott,
1989). However, the equation does not yield closed form solutions for the value function
V (θ, .) or the policy function .#(θ, .). To esti mate numeric solutions, we need to make
assumptions regarding parameter values, which we discussin the next section.

B Select ing par amet er values

We make the following parametric assumptions to derive a numeric solution to the dynamic
programming problem in equation 19:

¥ α! = 0.6, based on a labor share of value added (α) of 0.36 and a demand elasti cit y
(µ) of -2.30

¥ We set the wagew = 0.3. (Note that the output price is set in equili brium based on
demand shock λ and demand elasticit y µ.)

¥ We set the range for the combined producti vit y and demand shock φ to be [0.5, 2].
(The evolution of the shock process is discussed below.)

¥ We assume a discount factor β = 1
1.08 , based on an 8 per cent required rate of return

for outlet owners.

Based on the above assumptions, the per period labor choices are bounded between 1 and
32, since:

.min =
.
α! φmin

w

/ 1
(1−! ∗)

= 1

.max =
.
α! φmax

w

/ 1
(1−! ∗)

= 32

Correspondingly, the output level is bounded between 0.5 and 16, and hencethe maximum
of the value function is bounded by 86.4 (assuming θ = 2, which yields per period proÞt of
6.4). The following addit ional assumptions are about the evolution of the combined demand
and productivi ty shock parameter (φ):

30 The labor share is derived from the data, and demand elasticity is backed out from the observed material
share of revenue and an estimate of the revenue product ion funct ion. Seethe companion paper Lafontaine
and Sivadasan (2006) for details on the demand elasticity esti mate.
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¥ We assume that φ follows a discrete Markov chain, with 16 states (s1 = 0.5, s2 =
0.6, ..., s16 = 2.0).

¥ Tij deÞnes the probabilit y of transition from state si to sj . We assume two types of
shock processes:

(i) I ID shocks: This is captur ed by setting Tii = Tij = 1
16 = 0.0625.

(ii ) Persistent or autocorrelated shocks: This is captured by setti ng Tii = 0.5 >
Tij = 0.5

15 = 0.033.

C Solv ing the mo del and simul ati ng data

Our simulat ions are intended to capture the e!e ct of varying the cost of Þring c on the
relationship between labor demand and measured output . We undertake the following 2
stageprocedure:

C.1 Stage 1: Obt aini ng opti mal pol icy functi ons

In this stage, we solve and store the optimal policy function for the 45 separate regimes,
where the adjustment cost parameter c varies from 0 to 1 periodÕs(week) wage (in incre-
ments of 1

45 of the weekly wage).
Since standard regularit y condition s hold, the Bellman equation (19) can be solved

numerically. Given the above choices for the parameters, we search over a grid φX. =
[0.5, 2.0]X[1, 32], with φ increments of 0.1 and . increments of 1. We star t with the initial
guessof:

V1(φ, .) =
φ.! ∗ ! w.

1 ! α!

We Þnd that our contraction search routine convergesin about 6 it erat ions to reasonably
small di!e rences between consecutive iteration s of the value functions (a total squared
di! erenceof about 49, corresponding to a per point mean di!e rence of about 0.09, at the
sixth iterati on of the Þrst simulation run). As discussed above, we obtain the optimal policy
functions for four scenarios:

(i) Symmetric, quadratic adjustment costs with I ID shocks;

(ii ) Symmetr ic, quadratic adjustment costswith autocorrelated shocks (Pii = 0.5);

(ii i) Asymmetric, linear adjustment costs with I ID shocks; and

(iv ) Asymmetr ic, linear adjustment costs with autocorrelated shocks (Pii = 0.5).
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C.2 Stage 2: Simul at ing data

In the second stage, we simulate data for 100 Þrms in each of the 45 adjustment cost level
regimes, for each of the four scenarios. For each outlet i, we draw period 0 labor levels
(li0) from a uniform distr ibution over [1, 32], and period 0 combined demand/pr oducti vit y
shocks (φi0) from a uniform distri but ion over [0.5, 2.0].

Draws of φ for period t (φit ) are drawn based on previous the prior period shock and
the tr ansition probabilit y matri x. Labor choice in period t is basedon the optimal policy
function (solved in step 2 using the contraction search routine).

We simulate the model for 50 periods to allow the distrib ution of shocks and labor levels
to reach steady state. We then simulate 52 weeks of data for each outlet, for each of the
four scenarios considered.

At the end of stage 2, we have four datasets, each containi ng data on 45á100 = 4500
Þrms for 52 weeks each (4500á52 = 234, 000 observations). In the next section, we discuss
the regressionspeciÞcationswe run on the simulated data to analyze the e! ect of changesin
adjustment costson the elasticit y of labor demand with respect to revenue and with respect
to the previous periodÕs labor demand.

D Regression analys is on simul ated dat a

We run the following regression speciÞcation on the simulated data:

bj
it = βrj

it + γbj
it " 1 + δr c

j rj
it + δbc

j bj
it " 1 + ηj

is + εj
it (20)

where
Here i indexes Þrmsand j indexes the 45 di!eren t adjustment cost regimesand t indexes

weeks. The log labor cost bj
it = Log(labor áwage). Here labor is the choice made by the

ÞrmÕbased the optimal policy function (depending on prior period labor and current φ
shock).

Log revenue rj
it is the sum the log quantit y and the log price. To deÞne log quantit y

and price, we make the following assumption about the demand and product ivit y shocks
underlying the combined shock process φ. We assume that the producti vit y level θ stays
equal to 1, so that the demand shock λ is ident ically equal to the combined shock φ. Th is
assumption makes it simple to derive output and price, and is not unreasonable in the
context of retail food outlets, where the productiv it y term θ can be expected to stay more
or less constant over ti me, given the standardization of technology and processes. Quanti ty
is the obtained from labor as Q = l0.36, since the underlying assumption was α = 0.36 (see

section B). Price is then deÞned as P = λ áQ
1
µ = φ áQ

1
−2 , since µ was taken as -2 (see

section B).
cj represents adjustment cost (and is therefore analogousto the labor regulation index

in the data). ηj
is captures Þrm or Þrm-season Þxede!ec ts.

The results from simulations are presented in Table 1 and discussed in secti on 2.2.
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Figure A.2: Changes to Index of Inflexibil ity betw een 2002 and 2003 
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Table A.3: Additional robustness check: Using changes to Index of Inflexibility between 2002 and 
2004 

The sample here is restricted to observations in the top quarti le of the change in index of hiring/ firing 
inflexibili ty between the 2002 and 2004 Global Competi tiveness Surveys.  Standard errors are clustered at store 
level in columns 1, 2 and 3.  + significant at 10%; * significant at 5%; ** significant at 1%. 

  (1)  (2)  (3) 
    
Log (Revenue) 0.427 0.454 0.487 
 [0.017]** [0.021]** [0.024]** 
Log (Lagged labor cost) 0.506 0.363 0.21 
 [0.023]** [0.021]** [0.021]** 
Year 2003  X Log (Revenue) -0.043 -0.026 -0.004 
 [0.014]** [0.023] [0.024] 
Year 2003  X Log (Lagged labor) 0.053 0.051 0.073 
 [0.016]** [0.027]+ [0.025]** 

Fixed effects Store Store-year Store-year-season 
Observations 64475 64475 64475 
R-squared 0.93 0.94 0.94 
Adjusted R-squared 0.927 0.936 0.945 
Number of clusters 455 455 455 

 


