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1 Introduction

Labor market regulations that constrain the ability of firms to adjust employment levels are an
important and controversial public policy issue in many countries around the world. Popular
support for such regulation is quite high, and proposed changes often give rise to strong emotional
reactions by both opponents and proponents. For example, a recent proposed relaxation of firing
rules for younger workers in France had to be withdrawn in the face of mass demonstrations.

There is considerable variation in the extent of labor regulation across countries, however
(see Table 1). Given this variation, the impact of these policies on growth and employment
at the national level is an important question for research. While a number of papers have
examined this at a macro level (e.g., Botero, Djankov, La Porta, Lopez-de-Silanes and Shleifer,
2004; Lazear, 1990), there have been very few microeconomic cross-country empirical studies of
the impact of labor market rigidities on firm level outcomes.

An important channel through which labor market rigidities could affect aggregate growth
would be by impeding reallocation of resources across firms, which should be reflected in labor
choices made at the firm level. In this paper, we exploit a unique cross-country dataset to exam-
ine whether and how labor regulations affect flexibility and input decisions at a microeconomic
level. Our dataset, obtained from an international fast-food chain, provides information on la-
bor choices at a weekly frequency across more than 2,500 outlets in 43 countries over multiple
years. Confidentiality restrictions prevent us from disclosing the name of the company and also
specific information on some of the variables in the dataset. Hereafter, we refer to the firm as
the “Company” and its main product as “the product.”!

To our knowledge, ours is the first cross-country study to use establishment level data to

examine the consequences of rigidity in labor market regulations on firm behavior. The paper

!The product is a common fast-food item and for the purposes of thinking about our results, the reader may
consider her favorite fast-food item as the product here.



closest in spirit to ours is Cabellero, Cowan, Engel and Micco (2004), who use cross-country
3-digit ISIC UN data to test for the effects of labor regulation (also measured per the Botero et
al., 2004 index) on adjustment costs. They find that adjustment costs are greater in countries
with more rigid labor regulation, and that these effects are stronger for countries that have
better law enforcement. In recent work, Haltiwanger, Scarpetta and Schweiger (2006) also find
that gross industry-level job turnover is affected by labor regulations.?

Our data present some unique advantages that we rely on in this study. First, the data cover
outlets of the same firm operating under a single, common brand worldwide. In other words,
we are comparing decisions at outlets that produce basically the same output using the same
technology around the world. These comparisons thus are unaffected by firm specific policy and
technology differences that could confound other firm-level cross-country studies. Second, the
availability of high frequency data at the outlet level allows us to include outlet, outlet year
and outlet-year-season fixed effects in our analyses, thereby controlling for a variety of factors
that could confound analyses of more aggregate data. Finally, most firm-level studies of labor
rigidity and adjustment costs use annual data, which as pointed out by Hamermesh and Pfann
(1996) can hide a lot of turnover that occurs within the year.®> Our data allow us to examine
weekly employment decisions and thus capture these changes.

We model the effect of an increase in the rigidity of labor regulation as an increase in the
cost of adjusting labor levels. We generate testable implications first by examining a simple
model of optimal labor choice based on a Cobb-Douglas production function, combined with
quadratic adjustment costs and quadratic costs of being off-equilibrium. This model yields two
important implications that we bring to the data, namely: (1) increases in rigidity increase the
persistence of labor decisions, as reflected in an increased elasticity of labor costs with respect
to lagged labor costs, and (2) increases in rigidity reduce the responsiveness of labor costs to

changes in output (revenue).* Both of these implications are intuitive, and the former has been

20ther important papers that have examined the impact of labor regulation include Blanchard and Wolfers
(2000), who examined the effects of labor regulation on European unemployment, and Besley and Burgess (2004),
who examined the impact of variations in labor protections legislation across states in India. Piketty (1997)
compares the distribution of employment across industries in France and the U.S., and finds a large relative
deficit in employment in the retail and hospitality sectors in France which he attributes to the high cost of
unskilled labor in France (which in turn he associates to the regulatory regime). A large literature also has
examined the effect of labor regulation on overall employment levels, labor turnover and unemployment duration,
using household survey data (see Heckman and Pagés, 2004, or Addison and Teixera, 2001, for reviews of this
literature). Petrin and Sivadasan (2006) and Aguirregabiria and Alonso-Borrego (2004) consider the effect of
increasing labor regulation on firm behavior within a country. A separate literature has looked specifically at the
nature of labor adjustment costs, including whether they are symmetric, convex (smooth) or non-convex (s, S)
(see Bond and Van Reenen, forthcoming, for a review).

3Examples of the use of higher frequency data include Anderson (1993) and Hamermesh (1989) who used
weekly and monthly data respectively. See Hamermesh (1993) for a review.

4Because of our data, we modify the standard model slightly to yield a regression specification of log labor
costs on lagged log labor costs and log revenue.



tested extensively in a number of previous studies (see Heckman and Pagés, 2004 for a review).
Our tests on simulated data in a more general dynamic optimization framework show that these
predictions hold also for asymmetric linear and for lump sum, hence non-convex, adjustment
costs, and for both IID and persistent shocks.

Results from our baseline specifications suggest a strong effect of labor regulations on labor
choice at the outlet level. For the labor regulation index developed by Botero et al. (2004), our
estimates imply that the effect of a one standard deviation change in lagged labor on current
labor demand is higher by 9.3 percentage points (increased from 17.3 per cent to 26.6 per cent) in
a country that has the regulation index one standard deviation above the mean. For the revenue
elasticity, we find that the effect of a one standard deviation change in revenue on labor demand
is lower by 4.6 percentage points (change from 26.9 percent to 22.3 percent) in a country whose
regulation index is one standard deviation above the mean. The statistical significance and the
magnitude of the effects are very similar when we use an alternative measure of hiring/firing
inflexibility obtained from the 2002 Global Competitiveness Survey.

We use a number of strategies, including: (i) examining the effect of labor regulation on ma-
terials costs, (ii) incorporating interactions of per capita GDP and other country level variables,
(iii) examining within-country changes, and (iv) VAR estimation, to address various potential
identification issues. We find that our results concerning increased hysteresis in labor costs are
robust across all our specifications. The finding of negative correlation of revenue elasticity with
labor regulation holds in most but not all of our specifications.’

The rest of the paper is organized as follows. Section 2 describes the theoretical motivation
for our empirical analysis. Section 3 discusses the data and key variables. Section 4 reports
results from the baseline specification and the robustness to using an alternative measure of the
rigidity of labor regulations. Section 5 discusses potential identification issues and reports the
results from robustness checks to address these issues. Section 6 reports estimates of the extent

of dampening of labor adjustment induced by labor market regulations. Section 7 concludes.

2 Theory and econometric specification

A standard test for the presence of labor adjustment costs is to examine whether hysteresis in
labor demand (i.e. elasticity of current period labor with respect to lagged labor) increases with
adjustment costs (Abraham and Houseman, 1994; several studies in Heckman and Pagés, 2004).
The intuition behind this effect is that with increased adjustment costs, firms facing demand

or productivity shocks would not adjust fully from previously chosen labor levels.% Similar

5We also undertook a series of additional robustness checks, discussed in Section 5.5.
S Another interpretation is that when faced with adjustment costs, firms would not adjust at all unless the
shocks are sufficiently large. The former (partial adjustment) occurs in models with symmetric strictly convex



reasoning suggests that the observed elasticity of labor demand with respect to output would
be lower in the presence of adjustment costs.

In what follows, we present a very simple model with quadratic adjustment costs that formal-
izes these predictions and provides a framework for our empirical analyses below.” The model
draws on Heckman and Pagés (2004) (who drew on the work of Holt, Modigliani, Muth and
Simon, 1960).

2.1 A simple model of labor demand with quadratic adjustment costs

Let the optimal labor choice at date ¢t be determined by a static theory. Assuming a Cobb-

Douglas production function, outlet-level output is given by:
Q= O LMY,

where @); is the quantity of output produced by the outlet in period t, L; is the level of labor
used, and M; represents materials. This specification assumes that the capital stock is fixed,
so that the productivity term ©; can be interpreted as a Hicks-neutral total factor productivity
term augmented by firm-specific capital stock.® .

Assume the outlet faces an iso-elastic demand curve: P, = Ath , where P; is the price per
unit of output in period ¢, A; represents demand shifters, and p is the own-price elasticity of
demand.” The outlet’s profit function is: Il; = P,Q;—W;L;—S; M;, where W is the wage rate per
unit of labor in period ¢, and S; is the price per unit of material. Assuming inputs are supplied
competitively, first-order conditions yield optimal labor and materials input demand functions
conditional on output (sales revenue) and input prices. Since input prices and quantities are not
separately observable in our data (see Section 3 below), we derive input demand equations in
terms of labor cost (b = log(W;L¢)) and materials cost (f; = log(S:My)), which are observable.

In the presence of adjustment costs, at any time ¢ the outlet may not choose labor levels
corresponding to the static equilibrium. Let the cost of being off the static optimum be quadratic
in log labor costs: ¢? = 7,(bf — b;)?, where v, > 0. Additionally, assume a cost of adjustment

that is again quadratic in log labor costs: ¢f = ~,(b; —bt,l)z. The optimal policy then minimizes

adjustment costs, while the latter (lumpy adjustment) is the case in models with fixed costs. In either case, taking
an average over a number of firms facing uncorrelated shocks, the correlation of current period labor with prior
period labor would be higher when adjustment costs are higher (see Section 2.2).

"The simplifying assumption of quadratic adjustment costs makes this model very tractable. In the next
section, we verify that the predictions derived here are robust to using a more general dynamic optimization
model with other assumptions about adjustment costs.

8That is, the actual production function may be a three input production function: Q; = @;L?MtﬁK?. Then
in our two input production function, ©; = @;K;’ .

Tf  is finite, then the outlet faces a downward sloping demand curve and enjoys some market power. The
case of a perfectly competitive output market in this context corresponds to p = —o0.



the sum of the cost of being out of static equilibrium (¢f) and the adjustment cost (¢f). This

yields the following equation for optimal labor cost:
by = Wb+ (1 —w)ri+(1—w)loga (1)

where o' = a(1 + i), wl = 73-1‘]‘7 , small cap variables indicate logs, and r; = log(P,Q;) stands

for the log of sales revenue. In this setting, labor regulations that affect labor market flexibility
would be expected to increase adjustment costs. Hence, in the above equation, we expect the
adjustment cost parameter in country j, 72, and thus w’, to be an increasing function of the
labor regulation index (i.e., w) = f(77), % > 0, where 7/ = index of labor regulation in country
7). Using the first-order approximation for w’, w’ ~ a, + a17/, yields the following econometric

specification:

b = (ap+ alrj)bi,t—l + (1 —ap— alTj)rit + (1 —ap— alTj) log o

= Abit—1+ Brie + 06m0bi -1 + 0TI + Mis + it (2)

where b;; represents log labor cost, and r;; is log revenue, for outlet i in period ¢, while 77
represents the index of labor regulation for country j, where outlet i is located. The ;s are
outlet, outlet-year or outlet-year-season fixed effects, while &;; represents the residual error term.

The parameters of interest are the coefficients on the interaction terms, d, and §,.. The model
implies that 6, = a1 > 0, and 6, = —a; < 0.9 In other words, the model predicts that if labor
regulations increase the labor adjustments costs faced by outlets, then in countries with a larger
index of labor regulation: (1) the elasticity of labor cost with respect to last period’s labor cost

will be higher; and (2) the elasticity of total labor cost with respect to output will be lower.

2.2 An infinite horizon asymmetric cost dynamic model

One potential concern with the predictions above is that the specification and implied effects on
labor demand may be driven by the simplifying assumption of symmetric, quadratic adjustment
costs, and/or by the simplification of the complex dynamic labor choice problem to the simpler
static problem (Heckman and Pagés, 2004). In this section, we briefly examine a dynamic
stochastic programming model with four alternative specifications for the adjustment costs, and
two alternative specifications for the shock process (for a total of eight different simulations).
This model does not yield closed form solutions, but for each of the specifications we can estimate

optimal policy functions numerically. We then use the resulting policy functions to simulate

ONote that 8, = —d, = a1. However this prediction holds only if our model specification is exactly correct.
In particular, if the adjustment cost or the cost of being off equilibrium is not quadratic, or if our first-order
approximation for w above is inexact, then this relation would not hold. This is illustrated in the simulation
results in Section 2.2 below.



the actions of firms operating under different adjustment costs regimes, and test whether the
predictions derived above hold in this more realistic environment using the simulated data.

The stochastic dynamic model and the simulation procedure are discussed in detail in
Appendix 1. To verify that our predictions are robust to the type of asymmetries and non-
convexities documented in the literature (see e.g. the review by Bond and Van Reenen, forth-
coming), we simulate data for four different types of adjustment cost scenarios: (1) a benchmark
case with no adjustment costs; (2) symmetric, quadratic adjustment costs, as in our model above;
(3) asymmetric, linear adjustment costs; and (4) non-convex (lump-sum) adjustment costs. For
each of these scenarios, we choose 45 adjustment cost regimes and simulate data for 75 firms
over 104 periods (corresponding to two years at weekly frequency) in each regime. This roughly
matches our data where we have information for about 45 countries, and a total sample size of
about 350,000.11

In addition, as discussed in Heckman and Pagés, (2004), the persistence of demand and
productivity shocks faced by firms could affect labor demand. In particular, if firms expect
shocks to be persistent in their market, they may be more willing to adjust labor towards a new
static optimum than if they expect no persistence. For this reason, for all the scenarios above,
we simulate two types of shock processes: (i) iid across firms and over time, and (ii) highly
persistent within firms over time (iid across firms).

For each of the four adjustment cost scenarios and the two types of shock processes, we run
a regression per equation (2) using the simulated data (see Appendix 1, Section D for details).
Consistent with our simple model above (in Section 2.1), the results, summarized in Table 2,
show that in the absence of adjustment costs the coefficient on lagged labor cost is zero while the
coefficient on revenue is almost one, and the coefficient on the interaction terms are zero.'> The
results in columns 3 to 8 indicate that, across alternative functional forms for the adjustment
costs and types of shock processes, the predictions of the simple model in Section 2.1 hold also
in our simulated data.'® Across all specifications, the coefficient on lagged labor cost is higher
and the coefficient on revenue is lower when adjustment costs are higher. Interestingly, the
reduction in the revenue elasticity with increases in adjustment costs is greatest when adjustment
costs are non-convex (fixed adjustment cost case). The increase in hysteresis (elasticity with
respect to prior period’s labor cost) in contrast is highest for the scenario where adjustment
costs are asymmetric, but remains a feature of the data in the alternative scenarios nonetheless.

The qualitative conclusions remain the same whether or not the shocks are persistent, though

'L All 45 regimes have zero adjustment costs in the benchmark zero adjustment cost case.

12The small discrepancy from a coefficient equal to one arises because the optimal labor choices are rounded to
increments of 0.2 when we solve for the optimal policy function.

13We show only results obtained with the more detailed outlet-year-season fixed effects for space reasons, but
our results held also with just outlet or just outlet-year fixed effects.



persistence increases the impact of adjustment costs on the responsiveness of labor costs to
revenue changes while lowering the impact of adjustment costs on hysteresis.

The main conclusion we draw from our simulations is that the predictions in Section 2.1 are
not artifacts of our simple modelling framework, but are robust to modelling optimal responses
in a more complex infinite horizon framework with different forms of adjustment costs and shock
processes. In the remainder of the paper, we focus on these predictions and proceed to test and

quantify the effect of labor regulations that are expected to affect adjustment costs.'

3 Data description and definition of variables

The main data source for this study is an internal dataset from a US-based international fast-
food chain, which operates in over 43 countries around the world. This dataset contains weekly
outlet-level financial data on inputs and outputs. Specifically, we observe sales revenue, labor
costs and material costs each week for every outlet in every foreign country over a number of
years.'® Since we rely on labor regulation indices defined and assessed in the early 2000s, we
focus on the 4-year period 2000-2003.'6

In our analyses, we want to ensure that we compare outcomes obtained under similar cir-
cumstances. For that reason, we eliminate all observations that pertain to potentially unusual
situations, such as outlets operating with a different type of facility (e.g., limited menu facilities),
or observations relating to unusual time periods (i.e., at start-up or within a short time from
the closing of an outlet). Thus, we exclude observations pertaining to the first and last years of
operation for all outlets.

Our main measure of cross-country labor regulation inflexibility is an index of labor regula-
tion constructed by Botero et al. (2004). The index, which we normalize to be mean zero for
our sample of countries, is shown in Table 1. Given the heavy reliance on part-time labor and
flexible schedules in the fast-food industry, we focus on regulations affecting the ability of firms
to adjust labor flexibly, namely those governing alternative employment contracts, regulatory
costs of increasing work hours, regulatory cost of firing workers and mandated dismissal proce-
dures. Detailed information on the different components that make up the index are given in

Appendix 2a. Since a common basis is used to evaluate the laws across all countries, this index

4Tssues relating to the exact nature of the induced adjustment costs are beyond the scope of this paper.
However, see Heckman and Pagés (2004) and Hamermesh and Pfann (1996) on these.

'5The Company operated in several other foreign countries during the period of the study. However, data
availability constraints on the labor regulation variables limit our sample to 43 countries for most of our analyses.
Note that the dataset that the company provided did not include information for outlets located in the United
States, where the Company is headquartered.

16To analyze reforms in South Korea, we rely on data from earlier years (see Section 5.3.2). However, 2003 is
the last year in the data.



has the advantage of being comparable across countries.

Summary statistics for our key variables are shown in Table 3. The statistics are reported
for the sample of outlets and countries that appear in our baseline analyses in Table 4 (i.e.,
observations for which we have data on labor costs, lagged labor costs, revenue and the Botero
et al. (2004) index of labor regulation). As mentioned above, the index of labor regulation is
demeaned so that the mean value is zero in our baseline sample.

In Panel A, we show that the Company operated a different number of outlets in different
numbers of countries each year, but a total of 2,526 outlets in 43 countries are included overall
in our data. Panels B and C show the mean, standard deviation and some percentiles of labor
cost, revenue, and materials cost, all of which are shown in a re-scaled version of U.S. dollars,
to preserve confidentiality. The labor cost excludes costs related to social security and other
non-wage benefits. The number of observations and countries where relevant data are available
is higher when we rely on the GCS index of inflexibility, as reflected in Table 5. Data for the
GCS index are available for 48 of the countries where the firm operates, and the number of
observations (outlets) thus goes up to 338,659 (2841).

In Panels B and C, we show our main variables of interest, first in log and then in levels.
The latter allow us to gage the importance of labor and material costs, which represent 21.2%
and 31.9% of weekly revenues on average for outlets in our data. Note that the coefficient of
variation is greatest for labor costs, a fact that might be interpreted to mean that labor costs
are not adjusted as well as material costs are.

A number of other outlet characteristics are available from the parent Company for various
subsets of our data. In our analyses in Section 4, however, these characteristics are controlled
for by outlet, outlet-year and outlet-season-year fixed effects as most are fixed over time, or
only vary once every few months. For example, the form of corporate governance varies across
outlets, but remains fixed over time during the period of our data. Hence these are absorbed by
outlet-level fixed effects in our analyses below. However, we rely on a few of these variables to

generate useful sub-samples for some of our robustness tests.

4 Empirical results
4.1 Baseline specification

Table 4 summarizes results from our baseline specification (equation (2)), using the Botero et al.
(2004) index of labor regulation. Because the variation in the regulatory index is at the country
level, we cluster all standard errors at that level.

In the first three columns of the table, we show estimates of the labor cost specification

without interaction terms. We find that the hysteresis (elasticity of labor cost in period ¢ with



respect to labor cost in period ¢ —1) varies from 0.54 to 0.2, decreasing as we move from outlet to
outlet-year-season fixed effects.!” The elasticity of labor cost with respect to revenue is between
32.6 and 38.8 percent (depending on what fixed effects we control for).

The results in columns 4, 5 and 6, where we include interaction terms, imply greater labor
costs hysteresis in countries with more regulated labor markets, as predicted by theory. Also
consistent with the theory, we find that the elasticity of labor costs with respect to revenue is
significantly lower in countries with more rigid labor regulation. These effects are all statistically
significant at the 5 percent level or better.

The economic importance of the effects can be gauged using the coefficients combined with
summary statistics, as shown in the bottom panel of Table 4. From column 4, where we con-
trol for outlet fixed effects, we see that a one standard deviation increase in lagged log labor
cost (0.85) is associated with a 42.5 percent (0.85%[0.50]) increase in current labor cost. By
comparison, in a country with labor regulation one standard deviation above the mean (0.16),
a one standard deviation increase in lagged log labor cost is associated with a 56.3 percent
(0.85*[0.501 + 1.01*0.16]) increase in labor cost. Thus, the estimates imply that the effect of
a one standard deviation change in lagged labor costs on labor cost is 13.8 percentage points
higher in a country that has the regulation index one standard deviation above the mean. When
we control for outlet-year fixed effects in column 5, the effect is 12.35 percentage points higher
(increased from 29.58 percent to 41.93 percent), while controlling for outlet-year-season fixed
effects in column 6 yields an estimated effect of 9.34 percentage points (increased from 17.26
percent to 26.60 percent).!

As for revenue, estimates in column 4 with outlet fixed effects imply that a one standard
deviation increase in log revenue (0.69) is associated with a 23.46 percent (0.69*[0.34]) increase
in labor cost in countries with the mean level of regulation. In a country with labor regulation
one standard deviation above the mean a one standard deviation increase in log revenue is
associated with a 17.17 percent (0.69*][0.34 - 0.57*0.16]) increase in labor cost. Thus the effect
of a one standard deviation change in revenue on labor cost is 6.29 percentage points lower in
a country that has the regulation index one standard deviation above the mean. This effect is
5.40 percentage points (a reduction from 24.77 percent to 19.37 percent) under the specification
in column 5, with outlet-year fixed effects, and 4.58 percentage points (a reduction from 26.91

percent to 22.33 percent) when we control for outlet-year-season fixed effects in column 6.

"The reduction in the coefficient of lagged labor as we include more fixed effects is not surprising given the
downward bias of within estimators for the coefficient of lagged dependent variables in shorter panels. See
discussion in section 5.4.

18 Again, the decreased effects as we include more detailed fixed effects is likely due at least partly to the
downward bias of within estimators for coefficients on lagged dependent variables. Still, to remain conservative,
we rely on these estimates in many of our calculations below.



In sum, in all specifications, we find that labor regulation has a statistically significant and
economically important impact on labor cost hysteresis and the elasticity of labor cost with
respect to revenue. The proportional impact is higher for lagged labor (e.g., 9.34 percentage
points relative to 17.26 percent at the mean), but it is also sizable for sales revenue (4.58 percent
relative to 26.91 percent). We interpret the results as strong evidence that differences in labor
market rigidities across countries have real effects on the weekly operations and labor decisions

of the individual fast-food outlets that comprise the Company.

4.2 Robustness to alternative measure of labor rigidity

The index of labor regulation used in our baseline specification, from Botero et al. (2004), was
constructed by examining the details of laws and regulations that affect the flexibility of hiring
and firing employees. As mentioned earlier, a key advantage of this index, then, is that it is
assessed on a similar basis across countries. Not surprisingly, a number of authors have relied
on this measure of labor regulation in their analyses (e.g., Caballero et al., 2004). However,
one potential disadvantage of the Botero et al (2004) measure is that the enforcement of legal
rules may vary across countries, either due to lack of resources or to lobbying by business or
labor interest groups. Also, in reality, some non-regulatory factors, such as the strength of labor
unions for example, could affect the flexibility in scheduling as well as hiring and firing.

We address these concerns by verifying the robustness of our results to an alternative measure
that is meant to capture the operational reality relating to the flexibility in hiring and firing
faced by businesses. This measure is from the 2002 Global Competitiveness Survey, which
polls executives regarding business conditions in their country.!” One of the questions asked
is whether the hiring and firing of workers is impeded by regulations or flexibly determined by
employers. Responses are given on a scale from one to seven, with a higher score reflecting a
higher degree of labor market flexibility. We use the responses to this question to construct an
index of the inflexibility of the labor market, which for a particular country j is the minimum
reported flexibility score, across all countries, divided by the flexibility score for country j.
(Note that this sets the maximum value of the inflexibility index equal to one.) One potential
drawback of this and similar measures based on surveys of managers in different countries is
that the ratings across countries are not done on a common basis, and hence may suffer from

pessimism or optimism biases.?’ Data on this second measure, once demeaned, are also shown

9The survey is used to prepare the Global Competitiveness Report (GCR), published by the World Economic
Forum in collaboration with the Center for International Development (CID) at Harvard University and the
Institute for Strategy and Competitiveness, Harvard Business School. We thank Richard Freeman for providing
access to these data.

29For example, managers in one country may rate the flexibility of labor practices in their country low, even
if it is higher than that in another country where managers rated their system as highly flexible. (The source of

10



in Table 1. The two measures are positively correlated but they do differ importantly for many
countries, possibly for the reasons described above.

Results obtained with this alternative measure of labor rigidity, in Table 5, are very consistent
with those obtained with the Botero et al. (2004) index. Here again we find that in markets
with higher perceived inflexibility in hiring and firing, the elasticity with respect to lagged labor
is higher, and the elasticity of labor demand with respect to revenue is lower, than in markets
with more flexibility in hiring and firing. Moreover, the magnitude of the effects we find with
this alternative measure is comparable to the effects shown in Table 4. Specifically, as shown
in the bottom panel of Table 5, our estimates imply that the effect of a one standard deviation
increase in lagged labor cost on labor demand is increased — as a result of an increase in the index
of hiring/firing inflexibility — by 13.46, 12.44 and 9.68 percentage points when we include outlet
fixed effects, outlet-year effects, and outlet-year-season fixed effects respectively. The equivalent
calculations for the impact of a one standard deviation change in revenue imply decreases of
8.14 | 7.93 and 7.05 percentage points. Thus the estimated impact of a one standard deviation
increase in the index of inflexibility is greater than for the index of labor regulation used in
the baseline case (as reported in Table 4) when we look at the effect of revenue changes, but
somewhat smaller for labor cost hysteresis. In all cases, the effects are of similar importance,

however.

5 Identification issues & other robustness checks

To understand potential identification issues in our analyses above, define the full error term in
equation (2) as e;; = 7;s + €it, Or
ei = (1 —ag —a;m)log <ait <1 + 1>> (3)
it
where we again use j to index the country where outlet ¢ is located. Given this error structure
and the assumptions of our model, there are five main potential sources of bias. In each case, it
is important to note that the potential bias is controlled for to a large extent by the outlet-period
fixed effects that we include in our model. Moreover, our parameters of interest, namely those
on the interaction terms, are affected only if biases are systematically related to the differences
in labor regulation, which we have no a priori reason to expect.?!
First, the production function parameter «, and the demand elasticity parameter u, could

vary across countries, or even between outlets within a country. Second, industry insiders suggest

that in the fast-food sector, staffing and labor scheduling decisions, and materials purchases

the bias could be cultural differences or could be recent macroeconomic events.)
2For a more detailed discussion of these issues, see the older working paper version of this paper at
http://webuser.bus.umich.edu/jagadees/papers/LafSiv_fin_all.pdf.

11



decisions, are typically set just one or two weeks ahead. Assuming that that demand is subject
to unanticipated shocks, the error term e; in equation (2) would include a prediction error
term, which would induce a negative correlation between the error term in equation (2) and the
revenue variable, biasing the coefficient on the revenue variable downward.??*?® Third, model
mis-specification could be a source of bias. In particular, if the production function had a more
general CES form, Q; = (ole:%1 + ﬁMth_l)ﬁ, where o is the elasticity of substitution between
labor and materials, the error term in equation (3) would include output and input prices,
which would be correlated with the regressors (revenue and lagged labor cost), leading to biased
estimates. Fourth, as in all models with a lagged dependent variable, (see e.g. Heckman and
Pagés, 2004), autocorrelation in the error term in equation (2) could induce an upward bias in
the coefficient on lagged labor. Finally, other country-specific fixed effects potentially correlated
with cross-sectional variation in labor regulation could bias our comparisons. For example, if
demand characteristics for the Company’s products are systematically different in countries with
higher levels of regulation, that could affect our results.

As mentioned above, the outlet-year-season fixed effects that we include in our regressions
should control for most of these sources of bias, including omitted supply and demand param-
eters, country or outlet-specific prediction errors, the main sources of persistence in the labor
demand equation (e.g. seasonal variations in taste), as well as country-specific characteristics
that may affect labor demand. However, there may be omitted factors that affect labor’s re-
sponsiveness to sales or hysteresis in labor, and hence potentially bias our results. We verify
the robustness of our results to these potential sources of bias in four ways. First, we run com-
parable regressions for material costs; second, we examine the sub-sample of OECD countries
or introduce interaction terms to control for other country-level characteristics; third, we rely
on information concerning changes in regulation affecting labor rigidity within countries; and
fourth, we use a GMM approach, based on Arellano and Bond, 1991 and Blundell and Bond,
1998. We also briefly discuss some other identification concerns and a number of alternative

robustness tests in Section 5.5.

22The intuition for this downward bias is straightforward — since labor is chosen early, when actual quantity
is below predicted levels due to unanticipated negative demand and/or productivity shocks, the labor variable is
“too high” for the low quantity and hence low revenue realization. Thus large positive residuals in labor costs
are correlated with low revenue values and vice versa. This is similar to the errors in variables model — see e.g.
Griliches and Hausman (1986). However, since lagged labor costs are set in by ¢t — 1 — h, this variable is orthogonal
to the prediction error term.

23Gimilarly, unanticipated changes in wage rates could affect equation (2), as could unanticipated voluntary
quitting by workers. If shocks to wages and unanticipated quitting are uncorrelated with output quantity and
prices once we control for outlet and outlet-period fixed effects, they will not induce bias in our estimation.
Moreover, they will not induce bias in our coefficients of interest so long as the shocks are not systematically
greater in more regulated labor markets.
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5.1 Robustness check: Material costs specification

If the estimates of 6, and ¢ in our equation (2) are driven by the effects of labor regulation
on the adjustment costs for labor, our theory predicts that the corresponding coefficients in a

regression for material costs should be statistically insignificant. That is, in the regression:
fie = B firr + ra+ 51{ij¢¢—1 + 601y + mfs + 5,’; (4)

where fi; stands for material costs, we expect 6/ = 0 and s =0 (and B = 0).24 If our baseline
results are biased, however, because unanticipated demand or productivity shocks are system-
atically greater in countries with more rigid labor regulation, then the coefficient on revenue
interacted with labor regulation would be biased downward in the material costs regressions as
well since the bias here is the same as for equation (2). Similarly, model mis-specification would
produce similar biases on the coefficient of revenue and lagged materials cost here as in our labor
cost regressions. Moreover, if the greater hysteresis in labor demand in more highly regulated
labor markets is driven by a greater autocorrelation of the error term in countries with a larger
labor regulation index, this should have a similar effect on the material costs specification if this
is induced by unobserved persistence in demand or productivity shocks. Finally, a number of
country-specific factors that affect responsiveness to sales or hysteresis in labor costs are also
likely to affect material costs in a similar way. For example, poor telecom infrastructure could
affect negatively the firms’ ability to coordinate with their workers, but the same issue would
also likely affect the firm’s ability to coordinate with the suppliers of its material inputs.

The results from estimating (4), which are shown in Table 6, imply that the impact of
labor regulation on materials demand (columns 4, 5 and 6) is not statistically significant, except
for the impact on the responsiveness of materials demand to revenue, which is significantly
negative in the specification with store-year-season fixed effects. But, even in this case, the
economic magnitude of the effect is very small, as evident from the bottom panel of Table 6.
Specifically, the impact of a one standard deviation increase in the labor regulation index on
the response of material costs to a one standard deviation change in revenue is -0.22, -0.04,
and -0.83 percentage points in our specifications with outlet, outlet-year and outlet-year-season
fixed effects respectively. Turning to the impact of regulation on the response to changes in

lagged materials costs, again we find that the coefficients are insignificant. The magnitude of

24With strong complementarity between the inputs, adjustment costs to one input could affect the demand for
the other input. In the extreme case, with a Leontief production function, if the first order condition for labor
input was binding, the demand function for materials would simply be a scalar function of the demand for labor.
Based on our understanding of the production process of the Company and examination of the raw data, there
does not appear to be such a strong complementarity in the production function of the Company, and hence we
predict a lower or zero effect of labor regulation on the materials demand function. Our results for materials costs
show that the complementarities are not that strong.
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the effects are slightly larger, but they remain quite small — at 2.86, 2.28, and 1.21 percentage
points, respectively, for our three specifications. Moreover, contrary to the case of labor demand
where we found increased hysteresis, here we find decreased hysteresis when labor regulation
becomes more rigid. This may reflect a more careful optimization of material costs when labor
flexibility is low; however, as noted above, these effects are not statistically significant.?’

In summary, the results from the material costs specification suggest that the estimated
effects of labor regulation on labor costs are not driven by biases such as spurious correlation

between unexpected demand/productivity shocks or persistence in demand /productivity shocks

and the regulation index, but rather reflect real effects of increased regulation on labor costs.

5.2 Robustness check: Sub-sample and interaction effects

In this section, we address potential bias from omitted country level variables using both sub-
sample analyses and interaction terms that control for the potential effect of other country-level
characteristics. The results are summarized in Table 7.

We first address the concern that labor regulation may be correlated with the level of de-
velopment, which may independently impact labor demand (particularly the responsiveness to
demand shocks and hysteresis). We begin by examining results from limiting our sample to 19
developed economies, all members of the Organization of Economic Cooperation and Develop-
ment (OECD). We find that the baseline results hold for this sample as well (see column 1),
suggesting that our baseline results are not driven by differences in levels of development among
the countries in which the firm operates. Next, we rerun our baseline specification, adding in-
teraction terms for GDP per capita. Results, in column 2, show that the introduction of these
additional interaction terms reduces our coeflicients of interest. While the impact of regulation
on hysteresis continues to be significant, the impact of regulation on the revenue elasticity of
labor costs becomes insignificant. (Note that the GDP interaction terms have highly significant
coefficients whose signs suggest that per capita GDP is negatively correlated with the labor
regulation measure; in the sample, this is indeed the case, with a correlation of -0.51.)

In columns 3 to 5, we report results with interaction terms for particular country specific
regulations/characteristics. Specifically, in column 3, we proxy for entry barriers using the log
of the number of days to start a business according to the World Bank’s Doing Business in 2003
report. We find that barriers to entry affect labor cost hysteresis and dampen adjustments to
revenue fluctuations in the same way as labor regulations do generally; this is not surprising as
the entry barrier measure and labor regulation are positively correlated in the sample (correlation

of 0.47). The effect of labor regulation on hysteresis remains positive and significant in this

2%We find very similar effects using our alternative measure of labor market inflexibility (from the 2002 Global
Competitiveness Survey). See the web appendix to this paper for these results.
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regression. The effect of labor regulation on the elasticity of labor cost to revenue remains
negative, and but is significant only at the 15% level.

Finally, since we use a measure of labor cost rather than labor input (e.g. actual hours
worked), it is possible that inflexibility in adjusting wages in response to shocks could impact
the labor cost specifications that we use. As a measure of wage inflexibility, in column 4, we use
data from the Global Competitiveness Report for 2004 on a question that asks respondents to
rate the extent to which wages are determined by centralized bargaining versus set by individual
firms, with higher scores indicating more flexibility. We find that this variable has no effect on
labor cost adjustments, and that our coefficients of interest are largely unaffected by the presence
of these interaction terms.

In column 5, we look at a measure that captures the nature of labor-employer relationships
and hence the possible impact of hostile relations (potentially due to militant labor unions) on
labor demand. This measure is based on a question that asks respondents to rate whether labor-
employer relationships are confrontational or cooperative, with higher scores indicating a more
cooperative environment. We find only very small and insignificant effect of the labor relation
measure, while our baseline results of the impact of labor regulation remain largely unchanged.

We find the robustness of our baseline findings to restricting our analyses to the OECD sub-
sample particularly reassuring. More generally, we conclude that our baseline results regarding
the impact of labor regulation on labor cost hysteresis are very robust. The results for the
impact of labor regulation on the elasticity of labor cost with respect to revenue are less robust.
While always of the same sign as in our base case, they are smaller and insignificant when
we include interactions for GDP per capita and entry barriers. Because of the high degree
of correlation between the regulation index and GDP per capita (as well as the entry barrier
variable), and because the regulation measure is inexact (as it is a composite of a number of
underlying regulation measures), it is difficult to separate out the impact of the labor regulations
using cross-sectional data. An alternative and potentially more robust approach is to look at

changes in regulations within countries, as we do below.

5.3 Robustness check: Within country changes to labor rigidity

In this section, we again address the concern that other country-specific fixed effects potentially
correlated with cross-sectional variation in labor regulation could bias our comparisons, but we
do so by comparing outcomes before and after a change in labor rigidity. This approach is
appealing in that it directly controls for a number of country-specific factors (such as relative
wage and income levels, infrastructure, etc) as long as these remain fixed during the period

of analysis. Most countries, however, do not change regulation regimes very often. Moreover,
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indexes that are developed to capture the degree of regulation are not necessarily updated over
time. Such is the case, for example, for the Botero et al. (2004) index. As a result, there is no
useful variation in this index for us to explore.

Given this, we gathered data on changes in labor flexibility in two ways. First, we looked at
changes in the index constructed using the Global Competitiveness Surveys of 2002 and 2004.
Given that the surveys were published in those years, we interpret them as reflecting conditions
in 2001 and 2003 respectively. Second, we examined a number of secondary data sources on
labor laws for countries in our dataset and identified important regulatory changes affecting

labor flexibility in one of them, South Korea, over the period 1996 to 1998.26

5.3.1 The effect of changes in the inflexibility index

The labor market inflexibility index, as captured by the GCS, not surprisingly does not change
much over a 2-year period; there are significant changes only for a small number of countries.
In order to minimize the effect of measurement error in the index, we focus on countries with
the largest changes. We adopt a difference-in-difference approach, comparing labor costs adjust-
ments for outlets in countries that experienced the largest increase in the inflexibility index to
outlets in countries with the largest decrease.?” We then use our data for 2001 and 2003 and

run the following regression:

bit = Bbit—1+ yri + 01Do3 + 02Do3b; 11 + 03 Do37i¢ + 4 Do3Dgo +
05Dgob; t—1 + 06 Doorit + 07 D03 Doobs t—1 + 08 Doz Doorit + Mis + €it

where Dy3 is a dummy variable for 2003 and Dy is a dummy variable for observations belonging
to countries in the top decile of changes in the inflexibility index. The omitted group are
observations belonging to countries in the bottom decile of the change in inflexibility. The
key coefficients of interest are d7 and dg, as these reflect the differences in hysteresis and in
responsiveness to sales, for the top decile countries relative to the bottom decile countries. Thus
07 and dg are difference-in-difference estimates of the effect of increasing inflexibility, controlling
for country specific fixed effects as well as common cross-country trends. In addition, while the

level of development and other institutional factors are likely to be fixed in the short interval

26We did not find another country where there was a significant, unambiguous change in the labor regulation
for the periods for which we have data from the Company. In some countries there were brief periods of reform
that were then reversed. Another country for which we found some amount of regulatory change in labor rigidity
was Australia; the data we were able to obtain on the regulatory changes were less clear, so that the results we
obtained in this case were slightly weaker but otherwise similar to what we find for Korea.

2TSince the responses in the surveys are on a Likert scale, we focus on relative changes - specifically changes in
rankings. The observations in the sample that see a large (> p90) increase in the inflexibility index are for outlets
in Sri Lanka and Venezuela, while the largest decreases (< pl0) occur for outlets in Chile, Colombia, Dominican
Republic and Malaysia.
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between 2001 and 2003, it is possible that the periods we look at (2001 versus 2003) are years in
which the business cycle effects (GDP growth) were systematically correlated with the observed
changes in inflexibility. For this reason, though not shown in the equation above for space
reasons, we include interactions for the changes in GDP growth rates between the two periods
in our regressions.?® We also examine the same specification for material costs, to rule out
non-regulation related factors that could affect input demand.

Results are summarized in Table 8.2 Consistent with our theory and earlier results, &7
is positive and significant, confirming that hysteresis increases following an increase in labor
inflexibility. Similarly, we find that Jg is negative and significant in all specifications, suggesting
a decrease in responsiveness to sales with increases in labor inflexibility.

Moreover, both coefficients of interest are of similar magnitudes as those found earlier. Fi-
nally, if changes for labor costs are indeed driven by changes in rigidity rather than other factors,
we would predict that material costs would be unaffected by the same change in regulation. The
results for material costs (columns 3 and 4) confirm that this is the case. While there is some
evidence of a decrease in responsiveness to sales revenue in column 3, this is reduced in size
and significance when outlet-year-season fixed effects are included in column 4. As for lagged
material costs, we find a significant, but negative and small effect in column 4, suggesting again
that the positive and significant effects for lagged labor costs are in fact driven by the change

in labor regulations.

5.3.2 The effect of the 1995-96 labor reform in South Korea

The South Korean government introduced legislation in 1996 to significantly relax labor laws, but
modified these in 1997 in the face of strong resistance from labor unions (Kim, 1998). Following
the Asian financial crisis in late 1997 and a “bail out” by the IMF, however, further flexibility
was introduced in the Labor Standards Act (LSA) in 1998 (Kim, 2005). The LSA increased
labor market flexibility in a number of ways, including by allowing flexible layoffs, flexible work
hours, the hiring of substitute workers during disputes, and not compensating workers for wage
losses due to strikes and multiple unions (Kim 1998). (See Appendix 2b (from Table 3 in Kim,
1998) for more information on the key changes in labor regulation.)

Results from our analyses of the Company’s South Korea operations are shown in Table 9.
In columns 1 and 2, we look at the labor demand in South Korea before and after the passage of

liberalized labor laws. Since the years 1996, 1997 and 1998 witnessed changes to the labor laws,

28We thank a reviewer for suggesting that we include such interaction terms. The results were similar when we
did not include these.

29Note that since we focus on changes over time for a small number of countries with the largest shifts in the
inflexibility index, standard errors in this table are clustered at the outlet level.
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we define the pre-reform period as the years 1994 and 1995, and the post-reform period as 1999
and 2000.3° In columns 3 and 4, we again show equivalent results for materials costs, to assess
whether other contemporaneous changes may have affected input demand. In columns 5 and
6, we show the difference-in-difference impact on labor costs in South Korea relative to that in
other Asian countries in the Asia-Pacific region (as defined by the Company), an approach that
helps address potential biases from contemporaneous macroeconomic changes that affected the
whole region (e.g. the Asian crisis in 1997). The relevant countries include (in order of Company
presence in this period) Japan, Taiwan, Philippines, India, Guam, China and Malaysia. Finally,
in columns 7 and 8, we look at the difference-in-difference specification for materials costs.

We find that the responsiveness of labor cost to revenue increased, and the hysteresis in
labor costs decreased, significantly after the reforms. Strikingly, there is no impact of the labor
law liberalization on materials cost, either in the before-after or the difference-in-differences
specifications.

We interpret the consistency of the difference-in-difference estimates in Table 8, and of our
case study results for South Korea in Table 9, with our baseline findings as evidence that labor

rigidity does have a strong impact on labor decisions, as predicted by theory.

5.4 Robustness check: GMM specification

As discussed in Bond (2002), while fixed-effects estimation usefully addresses the issue of cross-
sectional heterogeneity in analyses such as ours, in an autoregressive model such as equation (2),
there could be a bias when we rely on our more detailed outlet-period fixed effects.! Another
issue arises from the potential endogeneity of the regressors (e.g. due to possible mis-specification
error, as discussed above).

The GMM approach, formulated by Arellano and Bond (1991) and refined by Blundell and
Bond (1998), provides a potential solution to these problems. This approach also addresses the

39 Also, eliminating 1997 and 1998 reduces potential biases from the 1997 Asian financial crisis. Potential bias
arising from the crisis is also controlled for by comparing to other Asian countries. Further, we examined a number
of aggregate variables for the Company’s operations in South Korea during this time frame (1994 to 2000) and
found no significant discontinuity in these or in our data around 1997, suggesting that the financial crisis did not
directly impact the sales or operations of the fast-food outlets that we study. South Korea’s real GDP growth
rates were similar in the two periods: 8.29% and 7.72% in 1994 and 1995 respectively, and 9.87% and 7.77% in
1999 and 2000 respectively (as per the Penn World Tables data).

3n general, the within (fixed effects) estimator is downward biased in short panels (Nickell 1981). This is

because the transformed lagged dependent variable is (bi -1 — 75 Z:ll bi+) and the transformed error term
is (e5,t — ﬁ Z:ll €i,t). The term ;bjf in the former is correlated with €;+ in the latter. Thus, the bias is

decreasing in the length of the panel 7. (Other cross terms induce bias too, but these are smaller as they are
divided by terms of the order of T72.) In our estimates using outlet fixed effects, the panel length for most of
the outlets is close to 208 (52*4). Thus our panel is long enough that this bias is unlikely to be severe in these
regressions. The length is shorter with outlet-year (52) and outlet-year-season fixed effects (13), and so the within
estimator coefficient is more likely to be biased downward in the latter. Note that our parameter of interest is
the coefficient of lagged labor interacted with regulation, which may not be systematically biased due to this.
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possibility of autocorrelated error terms in such models, and proposes suitable autocorrelation
tests to confirm the validity of instruments in the presence of possible autocorrelation.

Specifically, Arellano and Bond suggest first-differencing variables to eliminate the individual
effects in the data, and then using suitably lagged levels of the endogenous variables as instru-
ments. Blundell and Bond then propose augmenting this “difference” estimator with regressions
in level using suitably lagged differences of endogenous variables as instruments. The moment
conditions from the differenced equations, combined with the moment conditions for the levels
equations, then yield a “system” estimator.

One attractive feature of this GMM approach is that in sufficiently long panels, a number of
lags are available as potential instruments. Thus the model is generally overidentified, allowing
for tests of the overidentifying restrictions using the Sargan/Hansen test.?? In general, lags of
order 2 and greater are available as instruments for the lagged (differenced) endogenous variable,
while lags of order 1 and greater are available for other endogenous regressors. However, the
validity of the lagged variables as instruments depends on the degree of autocorrelation in the
error term (excluding the individual effects). 33

We examined a number of alternative GMM specifications and approaches (differenced, level
and system).?* In addition to the lagged labor cost and lagged revenue, we also used lagged
materials cost as possible instruments. We found our results to be generally consistent with those
from our baseline specifications. However, most specifications failed either the Hansen/Sargan
tests, or the autocorrelation tests, or both. Shorter lags (of order less than 5) were invalid as
instruments as the error term appears to have a high degree of autocorrelation. This is not
surprising given the high frequency data that we use — residual shocks may be highly persistent
and hence correlated across many weeks.

A level GMM specification using lags 5, 6 and 7 of the differenced endogenous variables
(revenue, lagged labor, materials cost and these variables interacted with the regulation index)
as instruments, passed the overidentification test as well as the autocorrelation tests. The results
for this specification are shown in Table 10. Here again the elasticity of labor cost with respect to
revenue is significantly lower in countries with a larger regulation index, as seen from the negative
and significant coefficient on the product of the regulation index and revenue. Similarly, we again

find evidence of greater hysteresis in countries with more rigid labor regulations. Moreover, the

32This advantage is somewhat offset by the fact that with too many instruments, the Sargan/Hansen test is
considerably weakened (Roodman 2006). In our estimations, we limit the number of lags used as instruments.

33For example, for the first-difference transformation of equation (2), b; +—2 is valid as an instrument for Ab; 11
only if €+ is not autocorrelated. If €;+ is order 1 serially correlated, then b; :—3 and longer lags can be used as
instruments.

34To implement the GMM approach, we use the Stata xtabond2 procedure developed by Roodman (2006). We
use the two-step procedure, with standard errors corrected as per Windmeijer (2005).
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coefficients on both interaction terms are similar in magnitude and significance levels to those
in our baseline analyses above.?® Note that the autocorrelation tests reported in Table 10 are
Arellano-Bond tests applied to the residuals in differences; to test for serial correlation of order [
in levels, we look for correlation of order [ + 1 in differences (Roodman, 2005). As expected, the
AR(1) test fails, given that, by construction, the differenced error terms are AR(1). However,
since the AR(6), AR(7) and AR(8) tests have p values greater then 0.1, there is no evidence
of autocorrelation of orders 5, 6 or 7, implying that the use of these lags of the differenced
endogenous variables as instruments for the levels of the endogenous variables is valid.

We conclude that the potential endogeneity of revenue and lagged labor cost in our baseline
regressions is not a significant source of bias for the estimates on the parameters of interest in

our baseline regressions.

5.5 Further robustness checks

In this section, we briefly discuss results from a number of additional tests that we undertook.
While we do not show the actual results for the sake of brevity, these are available (along with
several others) in an online web appendix.3¢

First, we verified whether the effects we estimate were related in some way to the type of
ownership of the outlets. Outlets owned by local franchisees, for example, may be able to respond
to demand and productivity shocks in a different way than outlets owned by the company or a
master (regional) franchisee. This could arise because labor regulations in certain countries do
not apply to smaller operations, allowing them to adjust labor more freely, or because franchisees
are better able to predict local demand variations. We indeed found evidence of a somewhat
lower, but still significant, impact of regulation on labor costs hysteresis and on the response
of labor costs to revenue changes for franchisee-owned outlets. We view this result as further
evidence that regulations governing labor flexibility are important in this industry. Indeed, given
the endogeneity of the decision to franchise units, this result suggests that getting around these
rules may be a factor leading firms to franchise, at least in some jurisdictions. 37

Second, as an alternative to the GMM approach, we undertook a simple Vector Autoregres-
sion (VAR) analysis with labor cost and revenue treated as endogenous variables, including four
lags of each of these variables. Consistent with our baseline results, we found that the impact of

a unit revenue impulse on labor cost was much less pronounced in countries with higher levels

35Even in specifications that fail one or the other specification tests, the results are in general very similar to
what we report. Results from alternative specifications are available on request from the authors (some also are
included in the web appendix to this paper).

36We thank the two anonymous referees and the two editors for suggesting many of the analyses discussed here.

3TThis conclusion is subject to the caveats that the sample of countries with franchisee owned stores is smaller.
A complete analysis of the effect of organizational form that would address its endogeneity is beyond the scope
of the present paper.
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of labor regulation. Also in line with our other results, we found the impact of a unit labor cost
impulse to be larger and more persistent in countries with a higher index of labor regulation.3

Third, we addressed the possibility that the labor regulations could affect upward and down-
ward labor costs adjustments differently. In other words, it is possible that labor regulation
might make it harder to adjust labor downward rather than upward, or vice versa. We ad-
dressed this by estimating our regression equation separately for two sub-samples, one that
includes all observations where revenues are increased relative to the prior period, and another
consisting of all observations where revenues go down at time ¢ compared to t — 1. We found
that labor regulations affect labor costs in a way that is consistent with our baseline results in
both sub-samples. However, we also found evidence of stronger impacts of regulation for the
sub-sample of revenue decreases, suggesting higher distortions on firing than on hiring decisions.

Fourth, we verified that our baseline results are robust to excluding labor regulation outliers
(i.e. observations in the top and bottom deciles of the labor regulation distribution). We found
the results to be somewhat noisier, but nonetheless significant and of similar magnitudes for
both the relevant interaction terms.

Fifth, we examined patterns of changes in revenue, labor costs and materials for different
countries. In particular, we examined the fraction of observations with no reported change in the
variable compared to the prior period. We found basically no persistence in revenue or material
costs from week to week. For labor costs, however, we found that in a handful of countries,
outlets reported the same labor costs from week to week. This does not appear to be caused
by non-reporting, as data on revenue and materials costs changed in these as in other countries.
Nevertheless, we checked and found our baseline results robust to excluding these countries from
our analyses. In fact, as reported in the web appendix, excluding the 5 countries with the most
unusual pattern of labor costs strengthened the results in both Table 4 (baseline regressions)
and Table 7 (including interaction terms).

Finally, to verify whether the severity of minimum wage regulations impact our results, we
defined a minimum wage index as the ratio of minimum wage to average wage (for 2000) (using
data from Neumark and Wascher 2004) for the subset of OECD countries in their data also
covered in our sample (14 of them). We then included interaction terms for this index with
lagged labor and revenue. We found that our baseline results were robust to the inclusion of

these interaction terms.

38In the case of the revenue impulse, we found that the response function for the top quartile of the labor
regulation index converged to that for countries in the bottom quartile in about 4 periods. For the labor cost
impulse, there was some convergence over the first three periods, but a more persistent difference between high
and low labor regulation countries extending into the sixth period.
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6 Estimated adjustment dampening and gross misallocation

In this section we take our estimates more seriously, and translate these into parameters of the
simple model set forth in Section 2.1.39 This allows us to (1) assess the implied dampening in
labor adjustment induced by rigidities in labor regulation, and (2) measure the optimal labor

costs implied by the model, and, accordingly, the extent of misallocation of labor at each outlet.

6.1 Assessing the implied dampening of labor adjustment

Our simple model in Section 2.1 yields the following relationship between actual and optimal

labor cost adjustments:

=(1-uw), (5)

where b; is the actual labor cost and b; is the optimal labor cost in the absence of adjustment
costs. Since b is the log of labor costs, the expression on the left-hand side is approximately the
observed percentage change in labor costs divided by the percentage change in labor costs that
would have occurred if there were no adjustment costs. Since 0 < w’/ = mjjfio < 1, the RHS of
equation (5) also is between 0 and 1. The expression (1 —w’), which we call the “dampening
factor,” provides a measure of the extent to which labor adjustments are reduced by the labor
regulations. Because we can obtain estimates of ag and a1 from the coefficients in our regressions,
we can estimate w’ (= ag + a177) and, hence, the dampening factor.

Table 11 presents alternative estimates of the dampening factor at different percentiles of
the distribution of labor regulation (per the Botero et al. index). In panel 1, we use estimates
from column 6 of Table 4 to measure ag and a;. The estimated dampening factor is larger
when we use the coefficients on the lagged labor variables compared to using the coefficients on
the revenue variables. From row 3 of panel 1, where we rely on the average of the coefficients
attached to revenues and lagged labor, we find that labor regulations dampen adjustments in
labor by a factor of 0.68 at the 25th percentile of the labor regulation index, and 0.50 at the 75th
percentile of the labor regulation index, a reduction of about 25% in labor cost adjustments.
In panel 2, we use estimates derived from the OECD sample (Column 1 of Table 7). Here we
find similar estimates of the dampening factor at the 25th percentile, but higher estimates at
the 75th percentile, so that the measured impact of regulation is lower. Specifically, in row 3 of

panel 2, the dampening factor changes from 0.70 to 0.57, a reduction of about 18.6%.4°

3%Note that while our model is very simple, our estimates are consistent with many of its assumptions. For
example, in most of our specifications, we cannot reject the hypothesis that §, = —Jp, an implication from our
very simple model.

4ONote that in Panel 2, we use the percentiles of the regulation distribution within the OECD sample.
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6.2 Assessing labor misallocation

Our simple model in Section 2.1 yields an alternative way to calibrate the effects of the regula-
tions. Specifically, equation (5) implies the following optimal labor choice for each outlet:

by — b1

* —

We can therefore estimate the inefficiency of holding too little or too much labor by defining the
“gross labor misallocation,” p;, as:

pe = [by — bl

which can be readily calculated using our estimates.*! Since this is a difference in logs, it can
be thought of as the percentage difference between optimal and actual labor costs.?

To assess how the magnitude of misallocation relates to labor regulation, we estimate the
decrease in gross misallocation that would result from a hypothetical decrease in labor regulation
from its p75 to its p25 value, a decrease of 0.31 in the baseline sample in Table 4. We do this for
all the outlets operating in countries in the top quartile of the labor regulation index, in three
steps. First, for outlet ¢ in country j in period ¢, we estimate the optimal labor choice b, using
the estimated w? (given the actual regulation index 77 for country j) along with actual b; ; and
bit—1. Next we estimate what labor cost (bé,t ) would have been chosen if the regulation index
had been lower by 0.31 points (by recalculating w’ for the hypothetical lower regulation index
and using the relationship between b; ¢, b; -1, bzt and w’ in equation (5)). Finally, we measure
the difference between the gross misallocation at the current regulation index (|b}, — b;+|) and
gross misallocation at the hypothetically lower regulation index (|b}, — b} ).

Using estimates from the baseline regression results in Table 4, we find that for the sample of
outlets in the top quartile of the regulation index, a hypothetical decrease in the labor regulation
index by 0.31 points (p75 - p25) would result in a mean reduction in gross misallocation of
about 4.1 percentage points. For outlets in the bottom quartile of the labor regulation index, an
increase in the labor regulation index by the same 0.31 points would result in a mean increase in
gross misallocation of about 2.4 percent. Using estimates for the OECD sample instead, we find
that gross misallocation decreases (increases) by 2.6 (1.7) percentage points for the top (lower)

quartile of firms following a 0.33 (p75 - p25) decrease in the regulation index for this sample.

“I'Note that per our model, optimal labor choice is always higher (lower) than actual if labor levels are increased
(decreased) relative to the prior period. Thus the net effect on employment is ambiguous — if the productivity
and demand shocks across outlets and over time are mean zero, the mean net misallocation could well be about
zero within countries. In fact, we find that this is the case generally in our data.

42This interpretation is only an approximation, which holds better when the differences are small. However,
redefining the reallocation term precisely as the percentage difference between optimal and actual labor levels

. BI-B . . .
(le, pr = —5 L), yields very similar estimates.

23



6.3 Discussion

We interpret our results on the dampening factor in Section 6.1 as indicating a large effect of the
regulation on labor adjustment in the fast-food outlets of the Company. Our estimates imply
that, when the labor regulation index is relatively low (at the 25th percentile), outlets adjust
labor costs each week more than two-thirds of the way towards what would be optimal with
zero adjustment costs. At the 75th percentile of regulation, they only adjust half of the way
towards what is optimal. The reason these large dampening factors translate to relatively small
estimates of gross misallocation (2.4 to 4.1 percent for the overall sample) is that the average
optimal week to week gross adjustment is relatively small, roughly about 15 percent of labor
cost in our data. Thus the “misallocation” due to an increase in regulation from the 25th to
75th percentile can be expected to be about 2.6 percent ([0.676-0.505]*0.15).

Although our data are of a very different type, it is interesting that the magnitudes of the
effects documented here are qualitatively similar to the findings from two related papers. This
is so even though our definition of the dampening factor and gross misallocation are not directly
comparable to the constructs examined by these authors. Our finding of a 25 percent increase in
the dampening of adjustment when we move from the 25th to 75th percentile of labor regulations
is of similar import as the 33 percent reduction in the speed of adjustment that Caballero et al,
(2004) find for a change in the same labor regulation index from the 20th to the 80th percentile.
Similarly, our estimates of the lower bounds of gross misallocation, in the range of 1.7 to 4.1
percent, is in line with some of the effects calibrated by Hopenhayn and Rogerson (1993) for
variables that could be interpreted similarly. They find that a severance pay equal to 6 to 12
months of wages results in a reduction in net employment of 1.7 to 2.5 percent, and a layoff cost
to wage bill ratio of 2.6 to 4.4 percent respectively.

Of course, the results in this section are obtained by taking the simple model set forth
in Section 2.1 seriously. In particular, the optimal labor choice is driven by the assumptions
of symmetric quadratic (convex) costs. In a more general model, where costs are not strictly
convex, adjustments would be lumpy, and hence the optimal labor levels would be more difficult
to recover.

There is also a “speed-of-adjustment” or “half-life” interpretation to the coefficient on lagged
labor (Hamermesh 1993, Chapter 7) that does not rely so much on the specifics of our model.
The median length of the time taken for the system to move halfway to the eventual equilibrium
in response to a shock can be calculated as the log(0.5)/log(coefficient on lagged labor). We
find that the half-life estimates at the mean labor regulation level are quite low in our context,
ranging from less than half a week (from column 6 of Table 4) to 1.1 weeks (column 4 of Table

4). The estimates are higher in the GMM specification (Table 10), at about 2.6 weeks.
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There are several potential explanations for the much higher speeds of adjustment that we
document here compared to other estimates in the literature. First, as discussed by Hamermesh
(1993), studies that use temporally aggregated (low frequency) data generally find much slower
speeds of adjustment, probably because aggregation conceals higher frequency changes. Second,
also noted by Hamermesh, the industry studied could have important implications. We study a
firm in the retail food sector, where number of employees and hours worked by employees change
much more rapidly than in some other sectors. In fact, from our discussions with industry
insiders, labor schedule changes and flexibility in hours per week per worker are among the most
important margins that managers have at their disposal to keep production costs down. Also,
related to the above, and again as pointed out by Hamermesh, studies that focus on number of
workers miss out on the important margin of hours per worker, which firms can use to adjust
to shocks. Our labor cost measure effectively captures changes to hours worked, a margin that
is especially important in the industry we focus on. Finally, our analysis includes very detailed
store-time fixed effects. Thus, we have conditioned out macro or firm specific seasonal shocks
that could potentially have persistent effects. The fact that we obtain much lower half-life
estimates when we use the most detailed fixed effects suggests that controlling for these can

have a large impact on these estimates.

7 Conclusion

In this paper, we ask whether rigidities associated with labor regulation, as measured by an index
of statutory requirements (constructed by Botero et al., 2004) or through surveys of executives,
have a measurable impact on the day-to-day operations of firms. We address this question using
very micro-level data from a single fast-food chain with operations around the world. We find
strong evidence that labor regulations dampen the responses to demand /supply shocks. To our
knowledge, ours is the first establishment-level cross-country study to document such an effect.

We believe that our data present several unique advantages for the type of analyses we
carry out and thus strengthen our results in important ways. First, the fact that our data
are from a single firm doing basically the same thing in all the countries where it operates
implies that our results are not driven by differences in output decisions or technology and
production function parameters across countries. Second, the use of data from a single firm also
implies that we are holding constant a number of factors, including for example headquarters’
policies, that could confound comparisons of labor usage across countries in other studies. Third,
our data are available at very high frequency (weekly) for a long period of time (four years),
which has significant advantages relative to annual frequency firm level or aggregate data where

considerable within-year or establishment-level variation may go unmeasured (Hamermesh, 1989;
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Hamermesh and Pfann, 1996). The very high frequency of our data moreover allows us to adopt
estimation strategies involving outlet, outlet-year or even outlet-year-season fixed effects, and
thereby control for many factors that might bias estimates otherwise. Finally, according to
industry insiders, firms in this industry rely heavily on flexible hours for employees as a way to
keep labor costs low. This in turn implies that the type of regulations we focus on are likely
to be particularly important to these firms. It also highlights the importance of using a labor
measure (such as the labor cost measure we use) that reflects changes in underlying labor hours
rather than only in number of workers (which is often the only available data).

We have shown evidence that within existing outlets, decreasing the index of regulation from
the 25th to the 75th percentile leads to a decrease in gross misallocation of labor equivalent to
about 2.4 (for the OECD sub-sample) to 4.1 (for the overall sample) percent of labor costs for
the outlets in the top quartile of the regulation index. Past research (e.g., Foster, Haltiwanger
and Krizan, 1998) has highlighted the importance of the reallocation of resources from less
productive to more productive firms as a source of aggregate productivity growth, and hence
national output growth and welfare. Our results suggest that labor regulations reduce the
ability of firms to adjust labor levels in response to demand or productivity fluctuations, thus
hampering the reallocation of resources and potentially impeding an important channel for
aggregate productivity growth. 43

Of course, a major goal of such labor regulation is to protect labor. Our findings are con-
sistent with the idea that incumbent workers benefit from the regulation, as the outlets do not
reduce labor as much as they would otherwise when facing negative shocks. Thus incumbent
workers may benefit from longer employment tenure, reduced uncertainty and protection against
job loss during downturns. From a policy perspective, the misallocation costs described above

must be weighed against these benefits for incumbent workers.*4

“30ur findings of a negative impact of labor market rigidities on labor adjustment in fast-food outlets contrasts
with the findings of zero impact of increased minimum wage laws on employment in fast-food stores documented
by Card and Krueger in a number of studies (see Card and Krueger, 1997). The indices we focus on capture
difficulties in adjusting labor levels due to labor regulations that are distinct from minimum wage laws. Also,
while our results suggest a definitive impact of these labor regulations on labor choice as predicted by economic
theory, our findings relate to dampening of adjustments rather than net employment effects.

*In results available in an earlier working paper version, we also found some evidence that the Company has
delayed entry and operates fewer outlets — conditional on the per capita income, population, entry barriers for new
firms, and distance to the United States — in countries with more rigid labor regulations. This, in turn, implies
a reduction in labor usage by the Company quite apart from the adjustment costs we focused on in this paper.
See also Lafontaine and Sivadasan (forthcoming) for analyses of the productivity and labor choice decisions of
the Company.
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Appendix 1: A stochastic dynamic programming model of adjustment costs

In this appendix, we present a stochastic dynamic programming model of labor adjustment in the
presence of adjustment costs. We numerically solve the model for a set of parameter values, and then
simulate data to assess the effect of increased adjustment costs on two properties of the optimal labor
choice: (1) the observed elasticity of labor demand with respect to output, and (2) the elasticity of labor
choice with respect to the previous period’s labor choice.

A Model setup

The production function of the optimizing producer (here each outlet of the multinational firm) uses a
single variable input, with the following form:

Qi = f(Lt) = GL?a (6)

where @ is output, L is labor input, © is a productivity shock faced by the outlet, « is a production
function parameter, and ¢ the denotes time period. We assume that each outlet faces a downward sloping

iso-elastic demand curve: )

P = At . tﬁv
where A; represents demand shocks in period t. Each outlet faces perfectly elastic labor supply at wage
level W and a cost of adjusting labor from one period to the next, g(AL;). Productivity () and demand
(A) 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 { ¢1LY — WLy — g(AL) + By
{Le}i=

i (#cLs" = WL g(AL)) @] } (7)
t=2

where ¢; = A&)SHZ) and o = a(l + /%)
The productivity and demand shocks (and therefore the combined productivity and demand shock
parameter ¢) follow a first-order Markov process. Then equation (7) in the Bellman equation form is:

V(o.L) = max{6L'™ — WL~ g(AL) + PEV(#, L') |o]}. ®)

The impact of labor regulations is modelled as affecting the adjustment costs. We model the labor
regulations as imposing one of three types of adjustment costs:

1. Symmetric, quadratic adjustment costs: g(AL;) = ¢, - (AL)?, where ALy = Ly — L;_1;

2. Asymmetric, linear adjustment costs: g(AL;) = ¢4 - (AL¢) - Dy, where D, is an indicator function
for firing defined equal to 1 if AL; < 0 and 0 otherwise;

3. Fixed or lump sum adjustment costs: g(AL;) = ¢y - Dy, where D, is an indicator function for any
change in labor (hiring or firing), that is D; is equal to 1 if AL; # 0 and 0 otherwise.

The assumption of quadratic symmetric adjustment costs is invoked in a number of early theoretical
papers on labor adjustment costs. However, Jaramillo et al. (1993) and Pfann and Palm (1993) suggest
that labor adjustment costs are asymmetric. Our specification of asymmetric firing costs is consistent
with regimes with mandated severance payments. The fixed adjustment cost regime reflects the possible
non-convexities in adjustment costs, as suggested in the literature (e.g. Hamermesh 1989, Davis and
Haltiwanger 1992, Cooper and Willis 2004, Caballero et al. 1997; Rota 2004).

The sufficient condition for equation (8) to be a contraction mapping is that the objective function
be concave, which is fulfilled if o’ < 1 (see Stokey, Lucas and Prescott, 1989). However, the equation
does not yield closed form solutions for the value function V (¢, L) or the policy function L'(¢, L). To
obtain numeric solutions, we need to make assumptions regarding parameter values, which we discuss in
the next section.



B Selecting parameter values

We make the following parametric assumptions to derive a numeric solution to the dynamic programming
problem in equation (8):

e o/ =0.216, assuming a = 0.36 and demand elasticity u = -2.5.4°
e ¢ €0,1]. (The evolution of ¢ over time is discussed below.)

e 3= 1‘1@, based on an 8 percent required rate of return for outlet owners.

e Wage W is set to 0.03552, to obtain an upper bound on labor of exactly 10.
With these assumptions, the per period labor choices are bounded between 1 and 10, since L, =
1 1
[W%] 47 =0, and Ly = [aaﬁ%] @7 = 10. Correspondingly, the output level and value
functions are also bounded, which implies that the sufficient conditions for equation (8) to be a contraction
mapping hold. We assume that ¢ follows a discrete Markov chain, with 10 states (s; = 0.1,s9 =
0.2,...,s10 = 1.0). We examine two types of shock processes: (i) IID, captured by setting T;; = T;; = 0.1,

where T;; is the probability of transition from state s; to s;; and (ii) persistent, captured by setting
T;i = 0.5, and T;; = 0.5/9 = 0.0555.

C Solving the model and simulating data

Our simulations are intended to capture the effect of varying the cost of labor adjustment parameter
(¢s»Ca, and c¢f) on the relationship between labor demand, measured output (revenue) and lagged labor
demand. We undertake the following 2-stage procedure:

C.1 Stage 1: Obtaining optimal policy functions

In this stage, we solve and store the optimal policy function for 45 separate regimes. The adjustment
cost parameter ¢y varies from 0 to 1 in 44 equal increments in the quadratic case, while ¢, and ¢y vary
from 0 to 8 period’s (week) wage in 44 equal increments in the asymmetric and fixed cost cases. Standard
errors are clustered at the regime (country) level.

Since standard regularity conditions hold, the Bellman equation (8) can be solved numerically. We
find that the estimated optimal value function converges well in about 4 to 6 iterations. We obtain
the optimal policy functions for four scenarios: (1) A benchmark case with zero adjustment costs; (2)
Symmetric, quadratic adjustment costs; (3) Asymmetric, linear adjustment costs; and (4) Non-convex
(fixed or lump sum) adjustment costs.

C.2 Stage 2: Simulating data

In the second stage, we simulate data for 75 outlets in each of the 45 adjustment cost regimes, for the
two shock processes in each of the four scenarios. For each outlet i, we draw period 0 labor levels ()
from a uniform distribution over [0, 10], and period 0 combined demand/productivity shocks (¢;0) from a
uniform distribution over [0, 1]. Draws of ¢ for period ¢( ¢;;) are based on the prior period shock and the
transition probability matrix. Labor choice in period ¢ is based on the optimal policy function (solved in
stage 1 above).

First, we simulate the model for an initial 50 periods to allow the distribution of shocks and labor
levels to reach steady state. We then simulate 104 periods (2 years of 52 weeks each) of data for each
outlet, for each of the four scenarios.

45The production function parameter o and demand elasticity are backed out from an estimate of the production
function and the observed material share of revenue. See Lafontaine and Sivadasan (forthcoming) for more details.



D Regression analysis on simulated data

At the end of stage 2, we have 8 datasets (one for each of the two shock processes in the four adjustment
cost scenarios), each containing data on 45- 75 = 3,375 outlets for 104 weeks each (3,375% 104 = 351, 000
observations). To analyze the effect of changes in adjustment costs on the elasticity of labor demand
to revenue and with respect to the previous period’s labor demand, we run the following regression
specification on the simulated data:

by, = PBri+7bj_, + 5rcjrzj't + 5bcjbgt—1 +njs + €l (9)

where ¢ indexes outlets, j indexes the 45 different adjustment costs regimes, and ¢t indexes weeks. The log
labor cost bft = log(L; - Wy). Labor choice is made by each outlet based on the optimal policy function
(and depends on prior period labor and current ¢ shock). Log revenue rft is defined as log of the product
of price and quantity, which in this model is log (qbit.L%l). Finally, ¢/ represents adjustment costs (and
is therefore analogous to the labor regulation index in the data), and n{s captures outlet or outlet-season
fixed effects. The results from running the regression on the simulated data are presented in Table 2 and
discussed in Section 2.2.
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Appendix 2a: Definition of Employment Laws Index (from Botero et al., 2004)

Alternative
employment
contracts

Cost of
increasing
hours worked

Cost of
firing workers

Dismissal
procedures

Employment
laws
index

Measures the existence and cost of alternatives to the standard employment contract,
computed as the average of: (1) a dummy variable equal to one if part-time workers
enjoy the mandatory benefits of full-time workers; (2) a dummy variable equal to one
if terminating part-time workers is at least as costly as terminating full-time workers;
(3) a dummy variable equal to one if fixed-term contracts are only allowed for fixed-
term tasks; and (4) the normalized maximum duration of fixed-term contracts.

Measures the cost of increasing the number of hours worked. We start by calculating
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 firms need to increase the hours worked by
their employees from 1,758 to 2,418 hours during one year. A firm first increases
the number of hours worked until it reaches the country’s maximum normal hours
of work, and then uses overtime. If existing employees are not allowed to increase
the hours worked to 2,418 hours in a year, perhaps because overtime is capped, we
assume the firm doubles its workforce and each worker is paid 1,758 hours, doubling
the wage bill of the firm. The cost of increasing hours worked is computed as the
ratio of the final wage bill to the initial one.

Measures the cost of firing 20 percent of the firm’s workers (10 percent are fired for
redundancy and 10 percent without cause). The cost of firing 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 firm. If dismissal is illegal, we set the cost of firing equal to the annual wage.
The new wage bill incorporates the normal wage of the remaining workers and the
cost of firing workers. The cost of firing workers is computed as the ratio of the new
wage bill to the old one.

Measures worker protection granted by law or mandatory collective agreements
against dismissal. It is the average of the following seven dummy variables which
equal one: (1) if the employer must notify a third party before dismissing more than
one worker; (2) if the employer needs the approval of a third party prior to dismissing
more than one worker; (3) if the employer must notify a third party before dismissing
one redundant worker; (4) if the employer needs the approval of a third party to
dismiss one redundant worker; (5) if the employer must provide relocation or retrain-
ing alternatives for redundant employees prior to dismissal; (6) if there are priority
rules applying to dismissal or layoffs; and (7) if there are priority rules applying to
reemployment.

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.



Appendix 2b: Key Changes to South Korean labor laws (1996-1998)

Source: Kim (1998), Table 3

Laws enacted by NKP Revised labor laws New Labor Laws
Clause Old labor laws (December 1996) (March 1997) ( February 1998)
Flexible Prohibited exceptin  Ban is lifted No further change No further change
work hours a few industries
Flexible layoffs No clause; handled ~ Permitted flexible layoffs to Permitted only under Immediate
by court cases cope with changing economic corporate emergency; implementation of the
conditions, improve enforcement delayed for two  flexible layoffs
productivity, and adopt new years
technologies
Hiring substitute Prohibited Allows employers to substitute ~ Allows employers to fill job Allows hiring substitute
workers during striking workers and seek new  slots vacated by striking workers for professional
disputes sub-contractors workers with other striking position for up to two
workers in the same company  years, for manual positions
but prohibits new sub- for up to six months
contractors
No work, no pay No clause Employers are banned from Employers have no obligation =~ No further change
paying workers who participate to compensate the wage losses
in strikes incurred by strikes
Multiple unions Prohibited Allows multiple unions from Allows multiple unions No further change
the year 2000 at the industry immediately at the industry
and national levels and from and national levels
the year 2002 at the plant level
Third party Prohibited Ban is lifted No further change No further change
intervention
Union's political Prohibited Ban is lifted, but restrictions by =~ Practically no change Practically no restrictions

activities

election laws exist

(election laws revised in
April 1998)




Table 1: Index of regulation of affecting labor hiring and firing flexibility

The Botero index of labor regulation is from Botero et al. (2004). The GCS index of hiring/firing inflexibility is
constructed using data from the 2002 Global Competitiveness Survey. Both indices are de-meaned. Larger values
indicate less flexibility in hiring and firing regular and temporary workers.

Country Code  Botero GCS Country Code Botero GCS
Index Index Index Index

Russia RUS 0.410 -0.156 Turkey TUR -0.015 -0.074
Portugal PRT 0.391 0.233 Ecuador ECU -0.021 0.128
France FRA 0.327 0.293 Bolivia BOL -0.045 0.010
Spain ESP 0327  0.185 Egypt EGY -0.049 N.A.
Netherlands NLD 0.308 0.112 Australia AUS -0.066 -0.022
Germany DEU 0.284  0.450 Colombia COL -0.074 0.129
Venezuela VEN 0.233 0.083 Ireland IRL -0.075 -0.024
Poland POL 0222 0.023 South Africa ZAF -0.097 0.237
Panama PAN 0.207 0.192 Singapore SGP -0.106 -0.218
Dominican Republic DOM 0179  -0.057 Israel ISR -0.129 -0.130
Mexico MEX 0177  0.092 United Kingdom  GBR -0.135 -0.153
Denmark DNK 0155 -0.193 Morocco MAR -0.156 -0.048
Brazil BRA 0150 -0.121 Canada CAN -0.156 -0.127
Greece GRC 0.101 0.077 Malaysia MYS -0.229 -0.008
Belgium BEL 0.096 0.116 Hong Kong HKG -0.248 -0.225
Lebanon LBN 0.085 N.A. Japan JPN -0.254 0.107
Philippines PHL 0.058  0.136 Jamaica JAM -0.255 0.021
Chile CHL 0.056 0.077 New Zealand NZL -0.257 -0.005
Sri Lanka LKA 0.051  -0.060 Honduras HND N.A. 0.070
Peru PER 0.045 -0.080 Guatemala GTM N.A. -0.062
Taiwan TWN 0.036  -0.153 Costa Rica CRI N.A. -0.117
Switzerland CHE 0.034 -0.139 Haiti HTI N.A. -0.132
Korea KOR 0.028  -0.039 Nicaragua NIC N.A. -0.142
India IND 0.026 0.338 El Salvador SLV N.A. -0.167

China CHN 0.014 -0.098 Iceland ISL N.A. -0.193




Table 2: Regression results from simulated data

The dependent variable is log labor cost from simulated datasets. The adjustment cost parameter ¢ varies from 0 to 1 in 44 equal increments in the
quadratic case, and from 0 to 8 periods” (weeks) wage in 44 equal increments in the asymmetric case as well as the fixed cost case. In the iid case,

shocks are independent from period to period, with equal (10%) probability of facing 10 different shocks (0.1 to 1.0) ; in the persistent case, there is
a 50% probability that the firm faces the same shock in the next period. Standard errors are clustered at the regime (country) level. * significant at
10 percent; ** significant at 5 percent; *** significant at 1 percent.

Zero adjustment costs

Symmetric quadratic
adjustment costs

Asymmetric linear
adjustment costs

Fixed (lump-sum)
adjustment costs

IID Persistent IID Persistent IID Persistent IID Persistent
shocks shocks shocks shocks shocks shocks shocks shocks
Log (Lagged labor cost) -0.0001 0.036*** 0.105** 0.237*** -0.039*** 0.154*** -0.028** -0.019***
[0.0001] [0.001] [0.052] [0.049] [0.012] [0.029] [0.010] [0.006]
Log (Revenue) 0.984** 0.914** 0.472%* 0.563*** 0.402%* 0.541%* 0.763*** 1.02%*
[0.0002] [0.001] [0.075] [0.060] [0.11] [0.088] [0.075] [0.033]
Adj. cost X Log (Lagged labor cost) 0.000 0.000 0.024%* 0.016*** 0.077%** 0.014** 0.019** 0.010%**
[0.000] [0.000] [0.0031] [0.0019] [0.0048] [0.0022] [0.002] [0.0006]
Adj. cost X Log (Revenue) 0.000 0.0001 -0.013*** -0.014*** -0.013*** -0.017*** -0.024*** -0.030%**
[0.000] [0.0001] [0.0026] [0.0021] [0.0037] [0.0030] [0.003] [0.002]
Constant -1.529%** -1.516*** -0.600*** -0.688*** 1.2171%** -0.804*** -1.012%** -1.342%*
[0.0001] [0.001] [0.058] [0.022] [0.16] [0.10] [0.074] [0.020]
Outlet-year- Outlet-year- | Outlet-year- Outlet-year- | Outlet-year- Outlet-year- | Outlet-year- Outlet-year-
Fixed Effects season season season season season season season season
Observations 351,000 351,000 351,000 351,000 351,000 351,000 351,000 351,000
R-squared 1.000 0.920 0.790 0.920 0.550 0.850 0.770 0.840
Adjusted R-squared 0.999 0.923 0.794 0.922 0.553 0.851 0.767 0.843
Number of clusters 45 45 45 45 45 45 45 45




Table 3: Summary statistics

For comparability, labor cost, material cost and revenue are expressed in rescaled U.S. dollars, where the U.S. dollars were obtained originally
using the average of the weekly exchange rates (reported in the Company dataset) for the year. The index of labor regulation is from Botero et al.
(2004). The index of hiring/firing inflexibility is constructed using data from the 2002 Global Competitiveness Survey. The summary statistics are
reported for the subsample of the dataset that appears in our baseline analyses (i.e., observations for which we have data on labor costs, lagged
labor costs, revenue and the Botero et al., 2004) index of labor regulation. In Panel A, column 2 of the last row reports the total number of distinct
outlets and column 3 shows the total number of distinct countries appearing at some point in the dataset during the four years of our data.

Panel A: Panel data characteristics

Year Number of Number of  Number of
observations outlets countries
2000 80,430 1,721 39
2001 85,112 1,828 37
2002 74,201 2,147 38
2003 82,305 1,938 37
Total 322,048 2,526 43

Panel B: Summary statistics (variables in logs)

Variable N Mean SD P25  Median P75 Min Max
Log (Labor cost) 322,048 7.19 0.85 6.71 7.27 7.78 -5.05 10.25
Log (Revenue) 322,048 8.84 0.69 8.46 8.90 9.32 2.85 11.50
Log (Material cost) 318,748 7.72 0.66 7.37 7.78 8.16 -4.87 10.94

Panel C: Summary statistics (variables in levels)

Variable N Mean SD P25  Median P75 Min Max
Labor cost 322,048  1798.56 1391.18 819.84 1434.39  2390.95 0.01 322,048
Revenue 322,048 848546 532910  4730.65 7332.89 11156.81 17.30 322,048
Material cost 318,748 2706.78 1626.88  1590.34  2394.48 3481.41 0.01 318,748

Index of labor regulation 322,048 0.00 0.16 -0.15 0.03 0.16 -0.25 322,048




Table 4: Labor regulation and labor demand hysteresis

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

) (2) €) (4) ©) (6)
Log (Lagged labor cost) 0.534*** 0.360*** 0.201*** 0.501*** 0.348*** 0.203***
[0.071] [0.069] [0.058] [0.049] [0.036] [0.033]
Log (Revenue) 0.327%** 0.354*** 0.391*** 0.340%*** 0.359*** 0.390%**
[0.051] [0.046] [0.046] [0.040] [0.035] [0.037]
Regulation X Log (Lagged labor cost) 1.012%** 0.908%*** 0.687***
[0.29] [0.22] [0.20]
Regulation X Log (Revenue) -0.570%** -0.489*** -0.415%**
[0.14] [0.10] [0.11]
Constant 0.457* 1.468*+* 2.285%** 0.626*** 1.555*** 2.313**
[0.25] [0.40] [0.46] [0.23] [0.31] [0.36]
let- - let- -
Fixed Effects Outlet  Outlet-year Outlet-year Outlet  Outlet-year Outlet-year
season season
Observations 320,574 320,574 320,574 322,047 322,047 322,047
R-squared 0.940 0.950 0.960 0.950 0.950 0.960
Adjusted R-squared 0.943 0.950 0.958 0.945 0.952 0.959
Number of clusters 43 43 43 43 43 43
Effect of a one standard deviation (0.85) increase in Log (Lagged labor) in percentage terms
At Regulation = mean (0.00) 42.59 29.58 17.26
At Regulation = mean + sd (=0.16) 56.35 41.93 26.60
Impact of increase in Regulation 13.76 12.35 9.34
Effect of a one standard deviation (0.69) increase in Log (Revenue) in percentage terms
At Regulation = mean (0.00) 23.46 24.77 26.91
At Regulation = mean + sd (=0.16) 17.17 19.37 22.33

Impact of increase in Regulation -6.29 -5.40 -4.58




Table 5: Robustness to alternative measure of labor market flexibility

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

@ 2 €)

Log (Lagged labor cost) 0.530%** 0.371%** 0.220%*
[0.053] [0.041] [0.034]

Log (Revenue) 0.355%** 0.3827%** 0.417**
[0.041] [0.036] [0.038]

Inflexibility X Log (Lagged labor cost) 0.990%** 0.915%** 0.712%**
[0.330] [0.290] [0.230]

Inflexibility X Log (Revenue) -0.737%%* -0.718*** -0.639**
[0.220] [0.220] [0.260]

Constant 0.244 1.137%** 1.912%*
[0.24] [0.32] [0.36]

Fixed Effects Outlet Outlet-year Outlet-
year-season

Observations 338,659 338,659 338,659
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 (0.85) increase in Log (Lagged labor) in percentage terms

At Inflexibility = mean (0.00) 45.05 31.54 18.70
At Inflexibility = mean + sd (=0.13) 58.51 43.98 28.38
Impact of increase in Inflexibility 13.46 12.44 9.68

Effect of a one standard deviation (0.69) increase in Log (Revenue) in percentage terms

At Inflexibility = mean (0.00) 24.50 26.36 28.77
At Inflexibility = mean + sd (=0.13) 16.36 18.43 21.72
Impact of increase in Inflexibility -8.14 -7.93 -7.05




Table 6: Robustness check: Labor regulation and hysteresis in material inputs

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

@ 2 ©) ) ®) ©)
Log (Lagged materials cost) 0.164%** 0.116*** 0.035 0.159%* 0.112%** 0.033*
[0.043] [0.041] [0.021] [0.038] [0.036] [0.019]
Log (Revenue) 0.846*** 0.900*** 0.942%** 0.852%** 0.901*** 0.942%**
[0.030] [0.021] [0.009] [0.027] [0.020] [0.008]
Regulation X Log (Lagged materials cost) -0.21 -0.168 -0.089
[0.20] [0.20] [0.13]
Regulation X Log (Revenue) -0.0201 -0.003 -0.075*
[0.14] [0.09] [0.043]
Constant -1.018*** -1.116%*+* -0.869*** -1.032*%** -1.103*** -0.856***
[0.12] [0.17] [0.18] [0.085] [0.13] [0.13]
- Outlet-
Fixed Effects Outlet Outlet-year Outlet Outlet  Outlet-year ute
year-season year-season
Observations 362,707 362,707 362,707 362,707 362,707 362,707
R-squared 0.950 0.950 0.960 0.950 0.950 0.960
Adjusted R-squared 0.947 0.953 0.96 0.947 0.953 0.96
Number of clusters 43 43 43 43 43 43
Effect of a one standard deviation (0.66) increase in Log (Lagged materials cost)
At Regulation = mean (0.00) 13.52 9.52 2.81
At Regulation = mean + sd (=0.16) 10.66 7.24 1.59
Impact of increase in Regulation -2.86 -2.28 -1.21
Effect of a one standard deviation (0.69) increase in Log (Revenue)
At Regulation = mean (0.00) 58.79 62.17 65.00
At Regulation = mean + sd (=0.16) 58.57 62.13 64.17

Impact of increase in Regulation -0.22 -0.04 -0.83




Table 7: Robustness check: OECD Sample and Interaction Terms

The OECD sample comprises countries that belong to the Organization of Economic Cooperation and
Development. GDP is log GDP per capita in current $US. “Entry barriers” measured by the log of the
number of days to start a business, obtained from the World Bank’s “Doing Business in 2003” data.
“Wage flexibility” is an index is obtained from the Global Competitiveness Survey 2004 data, based on the
response to a query “Are wages in your country (set by a centralized bargaining process =1, set by each
individual company=7)". “Labor relations” is an index obtained from the Global Competitiveness Survey
2004 data, based on the response to a query “Labor-employer relations in your country are (1=generally
confrontational, 7=generally cooperative)”. All regressions include outlet-year-season effects. * significant
at 10 percent; ** significant at 5 percent; *** significant at 1 percent.

(1) (2) ©) @) ©)
OECD
Log (Lagged labor cost) 0.179%* 1.708*** -0.052 0.203 0.168
[0.029] [0.33] [0.063] [0.33] [0.18]
Log (Revenue) 0.457***  -1.089*** 0.640%** 0.728*** 0.643***
[0.037] [0.28] [0.065] [0.21] [0.17]
Regulation X Log (Lagged labor cost) 0.427%** 0.331** 0.380* 0.687** 0.698%***
[0.14] [0.16] [0.20] [0.30] [0.24]
Regulation X Log (Revenue) -0.354* -0.0676 -0.224  -0.584***  -0.541%***
[0.18] [0.11] [0.15] [0.15] [0.14]
GDP X Log (Lagged labor cost) ~0.157%**
[0.033]
GDP X Log (Revenue) 0.156***
[0.030]
Entry barriers X Log (Lagged labor cost) 0.081***
[0.021]
Entry barriers X Log (Revenue) -0.078**
[0.025]
Wage flexibility X Log (Lagged labor cost) -0.000
[0.064]
Wage flexibility X Log (Revenue) -0.063
[0.038]
Labor relations X Log (Lagged labor cost) 0.007
[0.040]
Labor relations X Log (Revenue) -0.053+
[0.032]
Constant 1.9947% 2.195%** 2.272%** 2.236%** 2.290***
[0.31] [0.32] [0.30] [0.34] [0.32]
Observations 236,290 322,045 265,839 321,566 321566
R-squared 0.96 0.96 0.96 0.96 0.96
Adjusted R-squared 0.96 0.96 0.96 0.96 0.96

Number of clusters 19 43 41 42 42




Table 8: Robustness check: Difference-in-difference comparison of top and bottom deciles of the
change in Index of Inflexibility between 2002 and 2004

The sample here is all the observations in the top decile and bottom decile of the change in index of hiring/firing
inflexibility between the 2002 and 2004 Global Competitiveness Surveys. “DInf_p90 “ equals 1 for the countries
that belonged to the top decile of the change in inflexibility index, i.e. the countries with the largest increases in
inflexibility. The years are restricted to 2001 and 2003. DGDPGR is the change in growth rate of GDP between
2001 and 2003 and is intended to capture changes in the business cycle. Standard errors are clustered at outlet
level. * significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent.

LABOR MATERIALS
) (2) ©) @
Log (Lagged input cost) 0.570%** 0.358*** 0.157*** 0.0539***
[0.032] [0.057] [0.022] [0.016]
Log (Revenue) 0.153*** 0.197***  0.897*** 0.918***
[0.038] [0.053] [0.022] [0.021]
Year 2003 -0.475% -0.138
[0.28] [0.12]
Year 2003 X Log (Lagged input cost) -0.328*** -0.233*** -0.033 0.009
[0.040] [0.059] [0.023] [0.018]
Year 2003 X Log (Revenue) 0.321%** 0.329%** 0.0475* 0.0324
[0.037] [0.067] [0.024] [0.022]
DInf_p90 X Year 2003 1.440%** 1.105%**
[0.50] [0.16]
DInf_p90 X Log (Lagged input cost) -0.142 -0.176 0.104*** 0.104***
[0.11] [0.19] [0.037] [0.032]
DInf_p90 X Log (Revenue) 0.196 0.083  -0.0909** 0.009
[0.17] [0.20] [0.045] [0.044]
DInf_p90 X Year 2003 X Log (Lagged input cost) 0.518*** 0.429** 0.001 -0.0783*
[0.13] [0.20] [0.053] [0.043]
DInf_p90 X Year 2003 X Log (Revenue) -0.633*** -0.722%** -0.125** -0.077
[0.10] [0.21] [0.057] [0.060]
DGDPGR X Year 2003 15.52** 9.052%**
[6.07] [1.79]
DGDPGR X Log (Lagged input cost) -1.970%** -0.479 1.573*** 1.077%%*
[0.66] [1.07] [0.30] [0.25]
DGDPGR X Log (Revenue) 1.409 0.341  -1.123** -0.141
[1.38] [1.65] [0.35] [0.32]
DGDPGR X Year 2003 X Log (Lagged input cost) 1.879** 0.650  -2.275%** -2.105%**
[0.86] [1.10] [0.36] [0.30]
DGDPGR X Year 2003 X Log (Revenue) -3.563*** -4.089** 0.820** 0.192
[0.82] [1.78] [0.36] [0.38]
Constant 1.229%** 1.969***  -1.226*** -1.039***
[0.29] [0.25] [0.15] [0.094]
Fixed effects Outlet Outlet- Outlet Outlet-
year-season year-season
Observations 10,339 10,339 10407 10407
R-squared 0.800 0.840 0.970 0.980
Adjusted R-squared 0.799 0.839 0.974 0.981

Number of clusters 125 125 125 125




Table 9: Robustness check: Case study of labor reform in South Korea (1996-98)

This table examines changes in South Korea following labor reforms that increased labor market flexibility. The sample includes the years 1994
and 1995 (pre-reform years) and years 1999 and 2000 (post-reform years). “POST_REFORM” is a dummy equal to one for the post reform years
(1999 and 2000). D_KOREA is a dummy equal to 1 for South Korea. The sample in the before-after regressions includes only South Korea,
while the difference-in-difference regressions sample includes other Asian countries in the Asia-Pacific region. Standard errors are clustered at
outlet level. * significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent.

BEFORE-AFTER DIFFERENCE-IN-DIFFERENCES

LABOR MATERIALS LABOR MATERIALS

M @) © @ ) ©) @ ®)
Log (Lagged input cost) 0.766*** 0.27%** 0.33**  0.122%*  0.271*** 0.078***  (0.079*** 0.026***
[0.049] [0.058] [0.039] [0.024] [0.022] [0.017] [0.009] [0.008]
Log (Revenue) 0.205%** 0.16***  0.719%*  (0.822***  (0.462*** 0.551%**  (.951*** 0.961%**
[0.034] [0.041] [0.034] [0.026] [0.013] [0.013] [0.010] [0.010]
POST_REFORM X Log (Lagged input cost) -0.404***  -0.128** -0.023 -0.018  0.194*** 0.101***  0.051*** 0.015
[0.053] [0.064] [0.043] [0.029] [0.016] [0.022] [0.014] [0.013]
POST_REFORM X Log (Revenue) 0.335%**  (0.574*** 0.032 0.04 -0.17% -0.156™**  -0.04*** 0.003
[0.043] [0.049] [0.036] [0.035] [0.014] [0.014] [0.012] [0.013]
D_KOREA X Log (Lagged input cost) 0.495%** 0.192***  (.251*** 0.097%**
[0.054] [0.060] [0.040] [0.025]
D_KOREA X Log (Revenue) -0.257%* -0.391%*  -0.233***  -(0.139***
[0.037] [0.043] [0.035] [0.028]
D_KOREA X POST_REFORM X Log (Lagged input cost) -0.598*** -0.229*** -0.075 -0.033
[0.056] [0.067] [0.046] [0.031]
D_KOREA X POST_REFORM X Log (Revenue) 0.505%** 0.73%** 0.072* 0.036
[0.045] [0.050] [0.038] [0.037]
Constant -0.128  0.512%*  -1.242%* _0.713***  1.145%** 2.157*%*%  _1.437**  .1,125%**
[0.096] [0.145] [0.100] [0.137] [0.104] [0.085] [0.053] [0.056]
Outlet- Outlet- Outlet- Outlet-
year- year- year- year-
Outlet season Outlet season Outlet season Outlet season
Observations 15,071 15,071 15,099 15,099 72,070 72,070 71,937 71,937
R-squared 0.850 0.890 0.940 0.960 0.980 0.980 0.97 0.980
Adjusted R-squared 0.854 0.894 0.944 0.963 0.977 0.984 0.97 0.978

Number of clusters 152 152 152 152 597 597 596 596




Table 10: Vector autoregression (VAR) model of labor cost and revenue

In this table we present results from a regression of log labor cost and log revenue on 4 lags of both variables, as
well as interactions of the lags with the labor regulation index. All regressions include outlet-year-season fixed
effects. * significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent.

Dependent variable  Log (Labor cost) Log (Revenue)

L.Log (Labor cost) 0.179*** 0.019***
[0.039] [0.007]

L2.Log (Labor cost) 0.062*** 0.008***
[0.020] [0.002]

L3.Log (Labor cost) 0.026*** -0.0005
[0.008] [0.003]

L4.Log (Labor cost) 0.031** 0.002
[0.012] [0.003]

L.Log (Revenue) 0.109*** 0.345***
[0.029] [0.028]

L2.Log (Revenue) 0.033** 0.082***
[0.015] [0.021]

L3.Log (Revenue) -0.003 -0.005
[0.008] [0.017]

L4.Log (Revenue) 0.01 0.033**
[0.010] [0.013]

Regulation X L. Log (Labor cost) 0.649** 0.0002
[0.26] [0.023]

Regulation X L2. Log (Labor cost) 0.383*** -0.020*
[0.13] [0.011]

Regulation X L3. Log (Labor cost) -0.004 0.060***
[0.042] [0.019]

Regulation X L4. Log (Labor cost) -0.005 0.035*
[0.074] [0.019]

Regulation X L. Log (Revenue) -0.332* -0.029
[0.18] [0.11]

Regulation X L2. Log (Revenue) -0.126 0.181*
[0.10] [0.11]

Regulation X L3. Log (Revenue) 0.056 -0.020
[0.055] [0.097]

Regulation X L4. Log (Revenue) -0.0004 -0.005
[0.067] [0.065]

Constant 3.771% 4.616™*
[0.31] [0.43]

Observations 296400 296400
R-squared 0.96 0.95
Adjusted R-squared 0.96 0.95

Number of clusters 43 43




Figure 1a: Average impulse response functions for the top and bottom quartiles of the regulation
index: Effect of period 0 revenue impulse

Average impulse response functions
Effect of period 0 revenue impulse on labor cost

Period

——@—— Mean IRF for bottom quatrtile of regulation index

——~&—— Mean IRF for top quartile of regulation index

Model with 4 lags of labor cost and revenue
Figure 1b: Average impulse response functions for the top and bottom quartiles of the regulation
index: Effect of period 0 labor cost impulse

Average impulse response functions
Effect of period 0 labor cost impulse on labor cost

Period

—~@—— Mean IRF for bottom quartile of regulation index

——~&—— Mean IRF for top quartile of regulation index

Model with 4 lags of labor cost and revenue



Table 11: Estimates of the dampening factor

This estimation uses an index of labor regulation (Botero et al., 2004) and results from Table 3, column 3. The dampening factor is the ratio of actual
changes in labor costs to the change that would have occurred in the absence of adjustment costs.

Estimate of a9 Estimate of a; Dampening factor estimate
Regulation Change
(percent)
P25 P75

Panel 1: Using baseline results (Column 6 of Table 4)

Coefficient on Log (Lagged labor cost): 0.203 | Coefficient on Regulation X Lagged labor cost: 0.687 0.900 0.687 23.7
1 - Coefficient on Log (Revenue): 0.610 | -(Coefficient on Regulation X Revenue): 0.415 0.452 0.324 283
Average of above: 0.407 | Average of above: 0.551 0.676 0.505 25.3

Panel 2: Using results from OECD sample (Column 1 of Table 7)
Coefficient on Log (Lagged labor cost): 0.179 | Coefficient on Regulation X Lagged labor cost: 0.427 0.885 0.743 16.0

1 - Coefficient on Log (Revenue): 0.543 | -(Coefficient on Regulation X Revenue): 0.354 0.510 0.393 229

Average of above: 0.361 | Average of above: 0.391 0.698 0.568 18.6




