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Abstract
We set up a tractable general equilibrium (GE) model to study
how output of firms of different size grows after entry and labor reforms. We then take the model predictions to the largest global publicly available firm-level data set: the Enterprise Surveys data. The
results demonstrate that firms of different size grow differently after
identical reforms. Thus, based on the notable differences of firm-size
distributions across countries, identical reforms may produce a variety
of growth outcomes.
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Introduction

Suppose an identical regulatory reform is adopted simultaneously across a
number of countries. Will the reformers be affected identically? This paper
argues they will not, and looks for the reasons behind an eventual outcome
divergence. The explanation offered here is that regulatory reforms – i.e.,
the state’s withdrawal from its legal powers to direct pricing, entry and exit
on a given market (Winston, 1993) – affects firms of different size differently.
Then, if two countries go through identical reforms but their firm size distributions are ex-ante different, the two economies will react differently to
the reform. Naturally, the argument extends to more than two economies
and to more than one regulatory reform. It also produces a variety of reform outcomes across countries and possibly over time. Thus, studying the
reform outcomes across firms of different size has important policy implications which is the main reason we look at the reform effects from this angle.
Our approach is to set up a tractable general equilibrium (GE) model
and study how output of firms of different size grows after entry and labor
reforms. The theoretical results suggest that larger firms would grow faster
than smaller firms after a regulatory reform. This turns into the main hypothesis of this paper. We take it to the largest global publicly available
firm-level data set to test it, and broadly confirm its validity.
Our theory is in the spirit of Luttmer (2007) and Moscoso Boedo and
Mukoyama (2012) who also use GE models to numerically study the effects
of entry and labor regulations on productivity and employment but is set
apart in two important ways. First, our project still entails a micro-founded
GE model but is computationally far less intensive and allows for a tractable
analytical solution without losing explanatory virtue. Second, none of the
theoretical works considers the different effects of entry and labor regulations
1

across firm size.
Firm size appears more prominent in the empirical work. Two of the
excellent accounts of how the literature evolved since the 1970s are Joskow
and Rose (1989) and Winston (1993). Klapper, Laeven, and Rajan (2006)
find that more stringent entry regulations hamper the creation of new firms
at the benefit of the incumbent firms but also that the incumbent firms grow
more slowly due to weaker competition. In addition, Ayyagari, Beck, and
Demirguc-Kunt (2007) use data from 76 countries to find a significant effect
of entry regulations on the output of small businesses, and that the share of
small firms in regimes with lower entry costs is larger.
Apart from entry regulations, labor market reforms could potentially have
divergent policy implications across countries based on the evidence of their
different effects across firm size. Schivardi and Torrini (2008) identify the
effects of labor market regulations on Italian enterprises and conclude that
removing some restrictive labor regulations would lead to a modest positive
growth of firms, which Gourio and Roys (2012) confirm for France by studying the specifics of the French size-contingent labor regulations. Almeida and
Carneiro (2009) also conclude that more stringent labor regulations constrain
firm size and output growth in Brazil, while Ahsan and Pagés (2009) reach
similar conclusions for India. Kaplan (2009) reinforces the point that more
stringent labor regulations would hurt firm output in the small firms segment
in a study of 14 developing economies, while Feldmann (2009) and Feldmann
(2012) extend the empirical evidence to 73 and 80 economies, respectively,
without looking into a size-contingent effect from labor regulations.
The theoretical counterpart focused on developing general equilibrium
(GE) models to study how firms grow after a given reform on entry or labor
regulations. For example, Antunes and de V. Cavalcanti (2007) develop
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a GE model which numerically solves for the effect of entry barriers and
enforcement of regulations on the size of the informal sector. However, their
model is not analytically tractable. Moreover, similarly to Bennett and Estrin
(2013), they do not account for the differences in the effects of regulatory
reforms across firms of different size.
The next section illustrates the differences observed in the firm-size distributions (FSDs) across the globe and argues why those differences matter
for delivering different reform outcomes across countries.

2

Firm-size Distributions across Countries

Providing credible evidence of a variety of reform effects across countries
hinges on several important questions. First, are there significant differences
in the firm-size distributions (FSDs) across countries? If the FSDs are the
same, then the reform outcomes across countries would hardly be significantly different, even if small and large firms are found to grow differently
after the reform. Second, do reforms influence those distributions? If FSDs
are influenced by the reforms over short periods of time, then the FSDs
themselves would be endogenous to the reforms. Therefore, it is important
to know whether one can take the FSDs as exogenous at least in a crosssectional setting. Third, are the cross-country growth differences affected by
the differences in the FSDs? If they are, then a reform could not only have
a different effect on firms of different size but it could also bring aggregate
reform implications across countries. This part of the paper addresses each
of these questions.
Over recent decades there have been substantial efforts to explain the
statistical regularities behind FSDs both within and across countries, and
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over time. Gabaix (2011) reviews the evidence that FSDs in developed countries are found to have a Zipf distribution, at least in their upper tails.1
However, in some developed countries such as Japan (Kaizoji, Iyetomi, and
Ikeda, 2005), and most notably in the developing world, this regularity in
FSDs is harder to observe, as the data presented here and additional evidence suggests.2 In addition, looking at the figures below, it is obvious that
there are marked differences in FSDs across major regions of the world, especially in the small-firm segments of the distributions. Those differences are
also observed within each of those regions and may be explained by several
arguments.
First, many young firms operate in the small-firm segment. The growth
of those firms is more volatile (Alexander, 1949; Samuels and Smyth, 1968).
They grow faster as well but are also more likely to fail (Dunne, Roberts, and
1

Following Gabaix (2011), the Zipf distribution in firm size essentially means that the

probability of a firm size S being greater than x is inversely proportional to x. More
formally, P (S > x) ' kx−α , and in the particular case of Zipf distribution, α ' 1.
2
For some differences in the FSDs between the developed and the developing world,
see Alfaro, Charlton, and Kanczuk (2008).
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Samuelson, 1989; Jovanovic, 1982; Mansfield, 1962; Mata, 1994). The snapshots of FSDs in Figure 1(a) and Figure 1(b) capture marked differences in
the FSDs across major world regions exactly in the small firms segment [below 20 employees in Figure 1(a) and below USD 2.5m in assets in Figure 1(b)].
Admittedly, the figures are a sample of the universe of firms across countries
and global regions. However, the Enterprise Surveys sampling methodology
has been deigned to be representative of the underlying FSDs.3
Second, trade theory produces a well-known proposition that different
countries specialize in different industries.4 If there is a different evolution of
FSDs across industries, then the within-country industry specialization would
give rise to divergent evolutions of FSDs across countries depending on their
industrial structure. Indeed, significant differences in FSDs across industries
within a period (Rossi-Hansberg and Wright, 2007) and different evolutions
of FSDs across industries have been documented (Lotti and Santarelli, 2004).
Lotti and Santarelli (2004) study FSDs of new entrants in several industries
and find they vary across their minimum-efficient scale and technological
requirements. Technology is also found to be an important factor generating
differences in FSDs across industries by Marsili (2005). These facts might
explain the differences in FSDs at a point in time across countries.
However, despite the marked cross-country differences in FSDs, and despite the documented underlying evolutionary process towards an equilibrium
FSD within an industry (Hashemi, 2000), the within-country distributions
are relatively stable, as found by Cabral and Mata (2003) and Henly and
Sánchez (2009). Cabral and Mata (2003) also note that the FSD of a given
cohort of firms changes slowly over time, while Henly and Sánchez (2009)
3
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add that the within-industry FSD changes over long periods of time and the
within-country FSD stays unchanged. Doi and Cowling (1998) assert that in
some countries (e.g., Japan) the share of output and employment across size
classes is relatively constant over long periods of time, while in others (e.g.,
the UK) they change only slowly in favor of smaller firms. Axtell (2001) also
concludes that FSDs are stable over time, at the same time being robust to
the employed definition of firm size. Then, it can be assumed that crosscountry FSD differences are stable over relatively long periods of time, and
are not affected by reforms in the short-run.
The above exogeneity assumption does not mean the within-country and
within-industry FSDs do not evolve.5 However, it is more likely that the
differences in FSDs across countries came from an underlying difference in
some fundamental factor rather than a given reform. Lucas (1978) argues
that FSD is underlined by a distribution of managerial talent. Thus, different countries end up having different FSDs depending on the international
allocation of talent. At the same time, countries with lower quality of institutions and enforcement of property rights have a different allocation of talent
into productive and rent-seeking occupations (Murphy, Shleifer, and Vishny,
1991). Thus, it is tempting to explain the observed cross-country differences
in FSDs with different underlying institutions and property rights systems
which rarely change over short periods of time.
Finally, there are emerging implications in the FSD literature that FSDs
are correlated with cross-country income differences (Alfaro et al., 2008;
Gabaix, 2011). This evidence contributes to the understanding that FSDs are
an important determinant of cross-country differences in the growth effects
of reforms.
5

See Sutton (1997, 2007) for extensive discussions on FSD evolution.
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In a nutshell, both the firm-level data used here and the size distribution
literature point to significant differences in FSDs across countries. However,
policy reforms seem to do little to affect the evolution of FSDs over short
periods of time within a country. Rather, FSDs are more likely to be driven
by fundamentals such as preferences, factor endowments and institutions
that affect industry specialization than with policies. Thus, it is legitimate
to assume both the FSD within a country and the cross-country differences
in FSDs as given, at least in a short panel, and especially in a cross-sectional
data setting. However, the variation in the FSDs also affects the crosscountry income differences. Thus, it is very intuitive to hypothesize that an
identical reform would produce a variety of reform outcomes across countries
based on the underlying differences in the FSDs. This hypothesis seems to
have evaded both the theoretical and the empirical literature so far.
The next section demonstrates the basic elements of the GE model which
is set up to study how an identical regulatory reform produces different effects
across various firm sizes. The section also presents the empirical framework.

3
3.1

Methodology
Overview of the Model Setup

There is a representative household that derived utility out of consumption
and leisure, where aggregate consumption is a bundle of all varieties available
in the economy. There is a unit mass of monopolistically-competitive variety
producers, who face regulatory costs of production. More specifically, we
extend the framework by Dixit and Stiglitz (1977) by introducing a regulatory
cost as in Luttmer (2007), which is going to be measured in terms of time.
Lastly, a government regulatory agency (“regulator”) is added, which decides
7

on the level of regulations, and enforces them through the use of employed
bureaucrats, whose wages are paid out of the raised tax revenue.

3.2

Household’s Problem

In this setup, all varieties {ci }N
i=1 are equally weighted as seen from the
household’s utility function, which is of the form:
Z N

max ln([
ci ,hi

0

cρi di]1/ρ ) + ln(1 −

Z N
0

hi di),

(1)

where ρ ∈ (0, 1). Note that total time is normalized to unity. In order to
generate income to finance consumption of varieties, the household can supply hours {hi }N
i=1 from its time endowment to the firms. The market hourly
wage rate is w, and labor services are assumed to be homogenous across firms
(hence the single wage rate prevailing in the economy). Therefore, total labor
income is
Z N
0

wi hi di = w

Z N
0

hi di = wH, where H =

Z N
0

hi di

In addition, the agent will have claim on all firms’ profits (Π =

(2)
RN
0

πi di),

where Π and π(i) denote aggregate and individual profits, respectively.6 The
household’s budget constraint then becomes
Z N
0

pi ci di = wH + Π − τ,

(3)

where pi denotes the price of variety i, and τ is the amount of lum-sum taxes
N
owed. Taking {pi }N
i=1 , w as given, the household then chooses {ci , hi }i=1 to
6

With regard to the industry structure, with free entry, there will be only one firm

producing a particular variety. With free entry, equilibrium profits will be also shown to
be zero.
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maximize Eq.(1) s.t. Eqs. (2)-(3). The resulting FOCs are as follows:
cρ−1
ci : R Ni ρ
0 ci di
cρ−1
cj : R Nj ρ
0 cj dj
1
hi :
RN
1 − 0 hi di
1
hj :
RN
1 − 0 hj di

= λpi ,

(4)

= λpj ,

(5)

= λw,

(6)

= λw.

(7)

It follows that hi = hj = h as both satisfy the same FOC, and thus H = N h.
If the going hourly wage rate is the same across firms, and the labor supplied
is homogenous, then in equilibrium the household will work the same number
of hours in each firm.
Next, the FOCs for ci and cj are divided side by side to obtain
ci = (

1
pi ρ−1
) cj .
pj

(8)

This expression is then plugged into the household’s budget constraint to
yield
Z N
0

Z N
1
pi ρ−1
hi di = wH
pi ( ) cj di = w
pj
0

(9)

Let wH + Π − τ = YM CE (since with free entry there is no profit income).
That is, total income equals total real output. Then (taking out terms with
index j),
1

cj pj1−ρ

Z N
0

ρ

piρ−1 di = YM CE

(10)
ρ

Denote aggregate price aggregator/index as P ≡

RN
0

piρ−1 di, then divide out-

put by the price index P , and call the ratio B to obtain B = YM CE /P =
1

cj pj1−ρ , or
1

cj = Bpjρ−1
9

(11)

that is, demand for each variety is isoelastic.7

3.3

Government Regulator’s Problem

There is a government regulator, whose objective function is positively monotone in the amount of regulation passed, h̄, and negatively-related to the
amount of lump-sum taxes (τ ) that needs to be raised to pay bureaucrats’
wages8 . Taxes are set so that the budget constraint is balanced every period.
The utility derived from regulation is assumed to feature positive, but decreasing marginal benefit of regulation, hence 0 < θ < 1. At the same time,
as in Barro (1979), the regulator wants to minimize the distortionary effect
of changing taxes, hence the tax term will be described via a convex cost
function. The regulator’s problem is then to
max h̄θ − τ 2 s.t. wh̄ = τ.

(12)

h̄,τ

Substitute out τ from the budget constraint and solve for h̄ to obtain9 h̄ =
1

(2/θ) θ−2 . Note that computing h̄ does not affect the other parts of the
problem. In the model calibration, θ parameter will be set in order to match
the average value of h̄ in data (where it is pinned down in foregone wages
terms).10
7

Note that the index is irrelevant, and W.L.O.G. can be substituted with i in the firm’s

optimization problem.
8
It is assumed that bureaucrats are the agents that enforce the regulations created.
In this model those bureaucrats do not have any active role, but rather help to close the
model.
9
In the model we can normalize one of the prices, so the wage rate will be set to unity.
10
Using the specification above, the model with regulator choosing the level of regulation
optimally is isomorphic to a setup without a maximizing regulator. The limitation of this
analysis is that we are not explicitly solving for the political economy equilibrium, that is,
the objective function of the regulator should be an aggregation of voters’ preferences for

10

3.4

Variety-Producing Firms

Each of the N firms in the economy would produce a single variety, which
will be differentiated from the other N −1 goods. The production function of
each variety will be Cobb-Douglas in labor and capital, and the total factor
productivity (TFP) will enter multiplicatively, i.e.
ci = Ai Kiα (hi − h̄)(1−α) ,

(13)

where Ai is the productivity shift parameter, Ki denotes the capital input
used by firm i, and α, 1 − α denote the capital and labor shares, respectively.
Physical capital is assumed to be pre-installed in this setup, and thus will be
treated as the fixed input. In the presence of regulatory costs, positive output
will be produced only in case hours hired exceed those costs (expressed also in
labor terms). Note that such production function features increasing returns
to scale: with fixed costs, and capital being a pre-installed input, which does
not change in the short-run, charging a price equal to the marginal cost leads
to profits, and thus a competitive equilibrium cannot exist. More specifically,
given the differentiated nature of their product, each producer will be able
to set its price, given a certain demand for the variety.

3.5

Symmetric Monopolistically-Competitive Equilibrium

For tractability purposes, the model will focus on symmetric case where it
will be assumed that all firms use the same technology and capital, thus
TFP can be normalized to unity, Ai = 1, and Ki = K. In other words, all
regulation (firms are owned by consumers in the model). Since we have a representative
agent, all households will choose the same level of regulation. However, in the general cae
we would need heterogeneous consumers, which complicates the algebra significantly, and
is thus left for future research.
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firms will be identical in productivity, capital, and employment. In addition
to making the model tractable, the symmetry will allow for a quick check
of basic intuition about model inter-relationships through the derivation of
comparative static conditions.11
From the equation above it is clear that in the presence of regulatory
costs, positive output will be produced only in case the hours hired exceed
those costs, which are expressed also in terms of labor hours. These costs
could be thought of representing some setup costs, such as hiring/firing costs.
Note that such production function features increasing returns to scale
(when the capital is taken as a fixed input) and thus the producer cannot
be a perfectly-competitive firm. More specifically, with fixed costs, charging
a price equal to the marginal cost leads to positive economic profits, which
is inconsistent with a (perfectly-)competitive equilibrium outcome. That is
why the equilibrium concept will be relaxed to allow for monopolisticallycompetitive producers and free entry. In that case, the firm’s objective is to
maximize profit by taking the demand for its product as given, and choosing
the price of its variety, {pi }:12
1

max pi Bpiρ−1 − whi

(14)

ci = K α (hi − h̄)(1−α)

(15)

pi

Given that

11

In a Technical Appendix we extend the model to the asymmetric solution, and show

that the comparative-statics will depend of the firm-size, as proxied by technology, capital,
and employment. However, since the algebra becomes quite messy, we decided to leave this
interesting case outside the main body of the paper, and instead present the symmetric
equilibrium only. In addition to being tractable, most of the results easily extend to the
asymmetric case, where firm-specific characteristics are important.
12
Note that by optimally setting the price, the firm will optimally set its output as well.

12

it follows that
1

1



α

hi = ci1−α K − 1−α + h̄ = Bpiρ−1



1
1−α

α

K − 1−α + h̄

(16)

Plug in the expression for hi in firm’s optimization problem to obtain


1
ρ−1

max pi Bpi
pi



1
1−α

K

α
− 1−α

1
ρ−1



− w[ Bpi



1
ρ−1



max
Bpi
p

1
1−α

i



1
1−α

α

K − 1−α + h̄] =

α

K − 1−α [pi − w] − wh̄

(17)

From the FOC it follows that
pi = w/ρ > w,

(18)

or that each price is a fixed mark-up over the wage, hence
p = pi = p j

(19)

c = ci = cj

(20)

and also

Impose the symmetry into the FOCs for consumption and hours, and divide
them side by side to obtain
cρ−1
N cρ
1
1−H

=

1
ρ

(21)

or
1−H
1
= .
Nc
ρ

(22)

Note that aggregate consumption equals
N c = N K α (hi − h̄)(1−α) = (N K)α (N hi − N h̄)(1−α) = (N K)α (H − N h̄)(1−α) .(23)
Plug this expression in the equation above, and simplify to obtain
ρ(1 − H) = (N K)α (H − N h̄)(1−α) .
13

(24)

We can solve the non-linear equation above for H as a function of parameters
h̄, ρ, K, α, then obtain hours worked per firm h = H/N , consumption of
each variety, and using free entry condition, determine the number of the
firms. Unfortunately, in the general case, there is no closed-form solution,
and numerical exercises for different parameters have to be executed to study
comparative statics. Only for the special case when α = 0, i.e., shutting
down the physical capital and collapsing the production function to becoming
linear in labor, the model can be solved analytically. We will present that
particular solution, as then comparative static effects are transparent. In
addition to simplifying the algebra, the explicit solution allows us to present
the comparative-static effects of interest in a tractable way, without changing
the sign of major effects in the model. The transformed model then collapses
to
ρ + N h̄ = (1 + ρ)H
ρ + N h̄
H =
1+ρ
ρ + N h̄
h =
N (1 + ρ)
c = h − h̄ =

(25)
(26)
(27)

ρ + N h̄
ρ(1 − N h̄)
− h̄ =
N (1 + ρ)
N (1 + ρ)

(28)

From the free entry condition (π = pc − wh = 0), and after some algebra, it
follows:13
N =

1−ρ
.
2h̄

(29)

That is, the total number of varieties will be endogenously-determined, and
it will depend on the model parameters. More specifically, the higher the
13

This is so, because for each firm there is a given optimal scale of production. So the

firm is not indifferent towards how close it is to its optimal size. And if regulation affects
output, then regulation affects how far the firm is from its optimal size. Therefore, even
though profits are zero with or without regulation, regulation affects the firm.
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setup cost h̄, the lower the number of varieties N . Also, since
dN
dρ
dN
dh̄

1
< 0,
2h̄
1−ρ
= −
< 0.
2h̄2
= −

(30)
(31)

it follows that the more substitutable the goods (higher ρ), the lower the
number of varieties. Next, total labor supply can be obtained as:
H=

ρ + 1−ρ
2ρ + 1 − ρ
1+ρ
1
2
=
=
= ,
1+ρ
2(1 + ρ)
2(1 + ρ)
2

(32)

where the peculiar result is due to the log-log specification for the utility
function. Individual hours are then
h=

H
1
h̄
=
=
,
N
2N
1−ρ

(33)

hence positively related to h̄. In other words, the higher the setup cost,
the higher the hours supplied to each firm (in order to produce a positive
quantity of a variety). Finally, output for each variety is
ci = c =

1−ρ
)
2
(1−ρ)
ρ) 2h̄

ρ(1 −
(1 +

=

ρh̄
1−ρ

(34)

Again, the higher the setup cost h̄, the higher the output of each variety. This
result has important policy implications: any increase in regulations (higher
h̄) leads to more labor being wasted in setup costs; thus, it is optimal to have
less varieties, but to consume more of each existing variety. However, that
is not bringing higher utility to the consumer, who prefers to consume a bit
of many varieties. Overall, higher levels of regulation decreases consumer’s
welfare.
The model allows us to derive the following empirical implications from
(34): Deregulation (reducing h̄) will make each firm produce less, and at
the same time will create more varieties to choose from. In addition, if the
15

elasticity parameter ε =

1
ρ−1

is taken to proxy firm size, then the effect will

be stronger for smaller firms which have higher price elasticity of demand.
Specifically, after deregulation, smaller firms will reduce output more than
larger firms, and will grow slower than larger firms.14

3.6

Data

There are two main sources of data to feed the model: the Enterprise Surveys data and the World Bank Doing Business data. The Enterprise Surveys
data set is produced by the Enterprise Analysis Unit (EAU) at the World
Bank. It encompasses firm-level data from 2006 to 2014 in various countries.
The data set has about 117 000 firm-level observations from 135 countries
and territories, 206 country-years, and 15 major industries in each of those
country-years. The firm-level frequency in each of those industries is presented in Table 1 below.
The Enterprise Surveys data set is probably the largest publicly available
firm-level data which is suitable for policy analysis. To reduce the number of
empty industry-country cells, we drop any industry with less than 1000 observations, and any country with less than 100 observations. We also refrain
from using the built-in subjective self-reported evaluations of regulatory performance in the EAU data, as it would present challenges in extracting the
exogenous variation in the regulatory performance from those evaluations.
The second data source on regulatory reforms takes advantage of the
14

In the Appendix, we present the asymmetric equilibrium, a case not studied in the

literature, where firms will differ in several dimensions, such as their TFP, capital stock,
and employment. The algebra is quite tedious, and thus the treatment is laid out in an
appendix form. This extension is one of the novelties, as it generates comparative statics
that explicitly depend on the size (TFP, capital, employment, sales) of the particular firm.
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Table 1: Number of Firm-level Observations at the Industry Level
Industry

No. obs.

Textiles

5,724

Leather

1,014

Garments

7,640

Food

12,476

Metals and machinery

9,907

Electronics

1,810

Chemicals and pharmaceuticals

5,162

Wood and furniture

2,775

Non-metallic and plastic materials

6,930

Auto and auto components

1,038

Other manufacturing

9,412

Retail and wholesale trade

27,296

Hotels and restaurants

6,263

Other services

12,253

Other: Construction, Transportation, etc

6,951

Total

116,651

Notes: The table presents the number of firm-level observations
within each of the industries featured in the World Bank Enterprise Analysis Unit data, as of June 26, 2015. We cleaned
the data from 369 observations which did not have a definite
industry affiliation.
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available objective measures of regulations across countries. The World Bank
Doing Business data base contains numerous regulatory indicators of entry
and labor across most countries and territories in the world since 2006. We
take 4 measures of entry regulation and one measure of labor regulations to
proxy for how easy it is to start a business and hire or fire workers. The
four measures of entry reforms are: costs to start up (as a share of annual
income); number of days to start up; minimum capital required; and number
of procedures. We call these variables Cost, Days, MinCap, and No.Proc.,
respectively. In addition, we take the labor tax as a gauge of how burdensome
the labor regulations in a given country are, and we call that variable LTax.
To measure the effect of a potential reform on firms of different size, we
interact the reform variable with the size of the firm, taken the log(number
of employees). The details of the empirical model follow.

3.7

Empirical Model

The theoretical model has demonstrated that firms of different size grow
differently after identical regulatory reforms. In order to test this prediction,
we estimate the following model:
∆log Yikt = α1 + α2 ∆log Likt + α3 ∆ERikt Sikt + α4 ∆LRikt Sikt +
0

+Zikt α + fs + fk + fst + fkt + ∆εikt ,
where log Yikt stands for either sales, log SALikt , or the sales per worker,
log SP Wikt , of firm i in country k in period t. In addition, log Likt is the
number of employees,15 respectively, to estimate the impact of the main
15

Labor costs is another option for Likt . However, the data contains about 20,000 fewer

observations on labor costs than number of employees. This is an obvious reason to prefer
the latter, especially given the correlation between the two is 0.60 and highly significant.
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factors of production; ERikt and LRikt are the entry and labor regulations,
respectively, that firm i has to deal with in country k in period t.
Sikt is the size of the firm measured by either the log-number of employees
0

or by the log-value of assets; Zikt is a vector of firm observables, including
whether the firm has obtained an ISO certification, to capture some differences in the performance of firms with different levels of technology and more
sophisticated management procedures, legal structure, age of the firm and
top manager experience. Finally, fs , fk , fst and fkt are the sector and country
fixed and time-varying effects. Including those is motivated by the firm-level
evidence by Commander and Svejnar (2011) on the reform outcomes in central and eastern Europe. In this paper, the country fixed effects turn out to
be more important than reforms in determining firm performance.
Finally, log Kikt is conspicuously missing from the growth equation. As
there is no measure of the lagged level of capital in the Enterprise Surveys
data (apart from its panel component for Central and Eastern Europe which
is very small), we need to assume the growth of sales and sales per worker
depends on the growth of labor rather than both the growth of labor and
capital. There is a way to include the level of capital in a level equation
but the results would not have a clear reform interpretation. Naturally,
excluding the change in capital introduces an omitted variable bias (OVB)
in all estimates. However, if such a bias indeed exists, it would bias all
the estimates in the same way, as capital is missing from all the regression
equations. Since we are more interested in the sign of the parameters rather
than their magnitudes, we believe the OVB is not crucial in interpreting the
results.
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4

Results

There are two tables presenting the results from testing the conclusions of
the theoretical model. The two tables correspond to the two performance
indicators: sales and sales per worker. The former is a measure which has
implications about the growth of firms in general, while the latter is a better
gauge of labor productivity. As both firm-level growth and labor productivity
have growth and development implications, we run separate estimations for
each of these two performance indicators.
Tables 2 and 3 run the estimations of the benchmark equation in differences. That is, for each of the performance indicators, the difference between
the level of that indicator now and 3 years before is taken as the dependent
variable, while the explanatory variables are the differences of the interaction
between the objective regulatory measures and the size of the firm.
The results demonstrate a somewhat nuanced effect of entry and labor
regulations on firms of different size. Both tables 2 and 3 suggest that reducing the costs to start up a firm would make sales and labor productivity grow
faster for smaller firms. This result is at odds with our theoretical predictions, which suggested larger firms will grow faster after a reform. However,
reducing the number of days to register a company, lowering the minimum
capital requirement and reducing the number of procedures would indeed
benefit larger firms more, as predicted in our theory.
This result can be explained by the intuition by Aghion, Alesina, and
Trebbi (2007). They suggest that entry deregulation would make the incumbent firms innovate more to prevent further entry, especially in technologically advanced industries. Incumbent firms in those industries would
therefore grow faster. This means that countries with a high share of large
firms will develop faster than countries with a high share of small firms, es20

pecially after an entry reform. The results also demonstrate that firm size
is one of the factors behind the divergent regulatory reform outcomes across
countries.
Labor reforms, on the other hand, seem to produce no significant differences in the growth of firms across different size classes. Despite the theoretical predictions to the contrary, the Enterprise Surveys data and our empirical
methods suggest that labor reforms have little to do with the differences in
the development across countries over time.

5

Conclusion

The abundance of evidence on the impact of entry and labor regulations
motivates this project to build a micro-founded GE model which explains
the diversity of reform outcomes across countries by using two notions: first,
firms of different size grow differently after a regulatory reform, and second,
firm size distributions across countries are distinctly different but also stable
over time. The model predicts firms of smaller size would grow slower after a
regulatory reform of entry and labor. The model predictions are then tested
on the Enterprise Surveys data produced by the World Bank.
The data conforms well with the model predictions when it comes to
the impact of some entry and labor reforms. Specifically, both sales and
labor productivity of larger firms grow faster than those of smaller firms
after reducing the time and the number of procedures to set up a firm and
the minimum capital requirements. However, the model predictions are at
odds with the data when the reform is thought as reducing the cost to start
up an enterprise. Specifically, smaller firms grow faster than larger firms
when the costs to start a firm are reduced. In addition, labor reforms seem
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irrelevant for the performance differences across firms of different sizes which
is an unexpected result, given the model predictions.
The paper extends the recent literature in several ways. First, the tractable
micro-founded GE model seems necessary to produce a set of testable predictions. Most of the recent papers rely on previous empirical evidence to
seek new evidence. Second, the majority of the literature misses the importance of looking at the divergent effects of reforms across firms of different
size. Those differences in the reform outcomes may also produce a variety
of reform outcomes across countries, and this avenue for research has been
largely underestimated so far. The diverging growth and labor productivity
outcomes stem from the notable differences in the size distribution of firms
across countries. The latter holds rich policy implications for size-contingent
regulatory reforms of entry and, potentially, labor in the developing and
emerging economies, especially if more conclusive evidence is found on the
variety of labor reform outcomes across firms of different size.
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Tables
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Table 2: Regulatory Reforms and ∆ Log(SAL) across Firms of Different Size
Dependent variable: ∆ Log(SAL)

∆ Log(L)
∆ Cost*Size

(1)

(2)

(3)

(4)

(5)

(6)

.408***
(.017)
-.000
(.000)

.431***
(.018)

.408***
(.017)

.476***
(.024)

.284**
(.116)

.766***
(.215)
.002***
(.000)
-.006
(.008)
-.001***
(.000)
-.039***
(.015)
.004
(.005)
.000
(.001)
-.001**
(.001)
-.203
(.158)
10896
.057

∆ Days*Size

-.001**
(.000)

∆ MinCap*Size

-.000
(.000)

∆ No.Proc.*Size

-.008***
(.002)

∆ LTax*Size
Mgr. Exp.
Firm Age
Const.
Observations
Adjusted R2

-.001*
-.001*
(.000)
(.000)
-.001*** -.001***
(.000)
(.000)
.218
.205
(.180)
(.180)
55660
.152

55660
.152

-.001*
(.000)
-.001***
(.000)
.219
(.180)

-.001*
(.000)
-.001***
(.000)
.196
(.180)

.004
(.004)
.000
(.001)
-.001*
(.001)
.079
(.179)

55660
.152

55660
.152

11355
.473

Notes: The table presents results from OLS estimations of the difference in Log(Sales)
on the difference in Log(No. of employees), on other observables from the World Bank
Enterprise Analysis Unit firm-level data, and on objective reform data, measured by The
Doing Business Database interacted with the firm size measured by the Log(No. of employees). All estimations include the age of the firm, its legal status, an indicator of
a quality certificate, industry-year and country-year effects. Robust standard errors are
given in parentheses. Symbols: ∗ p < .10, ∗∗ p < .05, ∗∗∗ p < .01
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Table 3: Regulatory Reforms and ∆ Log(SPW) across Firms of Different
Size
Dependent variable: ∆ Log(SPW)

∆ Log(L)
∆ Cost*Size

(1)

(2)

(3)

(4)

(5)

(6)

-.592***
(.017)
-.000
(.000)

-.569***
(.018)

-.592***
(.017)

-.524***
(.024)

-.716***
(.116)

-.234
(.215)
.002***
(.000)
-.006
(.008)
-.001***
(.000)
-.039***
(.015)
.004
(.005)
.000
(.001)
-.001**
(.001)
-.203
(.158)
10896
.090

∆ Days*Size

-.001**
(.000)

∆ MinCap*Size

-.000
(.000)

∆ No.Proc.*Size

-.008***
(.002)

∆ LTax*Size
Mgr. Exp.
Firm Age
Const.
Observations
Adjusted R2

-.001*
-.001*
(.000)
(.000)
-.001*** -.001***
(.000)
(.000)
.218
.205
(.180)
(.180)
55660
.158

55660
.159

-.001*
(.000)
-.001***
(.000)
.219
(.180)

-.001*
(.000)
-.001***
(.000)
.196
(.180)

.004
(.004)
.000
(.001)
-.001*
(.001)
.079
(.179)

55660
.158

55660
.159

11355
.485

Notes: The table presents results from OLS estimations of the difference in Log(Sales per
worker) on the difference in Log(No. of employees), on other observables from the World
Bank Enterprise Analysis Unit firm-level data, and on objective reform data, measured
by The Doing Business Database interacted with the firm size measured by the Log(No.
of employees). All estimations include the age of the firm, its legal status, an indicator of
a quality certificate, industry-year and country-year effects. Robust standard errors are
given in parentheses. Symbols: ∗ p < .10, ∗∗ p < .05, ∗∗∗ p < .01
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1

Technical Appendix: Deregulation effects: the
asymmetric case

In this Technical Appendix, the firms will be differentiated by size: First,
we will allow the TFP level to differ in order to distinguish between firms
of different efficiency: Ai will be different, so for the same input of labor,
output will be different:
ci = Ai Kiα (hi − h̄)(1−α)

(1)

However, as seen from the equation above, differences in size might not be
triggered by difference in TFP alone; difference in capital input and employment levels can also account for that. Therefore, in the analysis to follow,
all those three: labor input and sales will be used as proxies for firm size.
In addition, the consumer side will be slightly amended as well to accommodate the asymmetric solution. In the absence of symmetry, the representative agent should be allowed to supply different number of hours to
different firms. In order for such a choice to be optimal, the setup must
allow for different wage rates across firms. One simple way to model this
consistently is to allow for labor to be heterogeneous. Total labor supply will
be then a weighed average of individual hours, rather than just the sum of
those, namely
H=

Z N
0

ai hi di,

(2)

where ai will be the weight attached to each the hours supplied to firm i,
with ai > 0,

RN
0

ai di = 1. That is, hours are not valued the same by the

consumer (or different jobs require different amounts of effort). Attaching
different weights 0 < ai < 1 to hours worked in different firms will be taken
as a given, as a feature of underlying preferences. The only importance of
1

this modelling choice is to allow the setup to accommodate different wage
rates in different firms. In addition, the specification of the utility of leisure
may be rationalized by the fact that certain labor tasks may require different
skill level, are performed in hazardous environment to one’s health, or lead
to excessive amount of stress, and thus decrease the consumer’s utility of
leisure much faster than other types of labor.
When solving the model extension described above, different wage rates
wi , and the utility weights attached to hours, ai , will show up in the equilibrium expression in a non-linear way, which complicates comparative-static
derivations. Therefore, in order to isolate the size from the productivity effect, after taking the FOCs all utility weights will be set equal (thus wages
and hours across firms becoming equal), thus only allowing individual firms’
TFP to differ. This is a valid approach, as such collapsing of the model is
done after every unit in the model has optimized. The comparative static
expressions will then simplify greatly, and the sign being contingent on the
particular firm TFP level.
Consumer problem: As in the symmetric case, the representative consumer problem is to maximize utility subject to the budget constraint, or
Z N

max ln([
ci ,hi

0

cρi di]1/ρ ) + ln(1 −

Z N
0

ai hi di)

(3)

s.t
Z N
0

pi ci di =

Z N
0

wi hi di.

(4)

FOCs:
cρ−1
ci : R Ni ρ
= λpi
0 ci di
cρ−1
cj : R Nj ρ
= λpj
0 cj dj
2

(5)
(6)

1

hi :

1−

RN

1−

RN

0

ai hi di

1

hj :

0

ai hi di

= λwi .

(7)

= λwj .

(8)

Divide the FOCs for hi and hj to obtain
ai
wi
=
wj
aj

(9)

Wages are proportional to the corresponding utility weights attached to
hours. Next, divide the FOCs for ci and cj to obtain
ci = (

1
pi ρ−1
) cj
pj

(10)

Now plug this expression into the budget constraint to obtain:
Z N
0

Let

RN
0

Z N
1
pi ρ−1
p i ( ) cj =
wi hi di
pj
0

(11)

wi hi di = YM CE (again, with free entry profit income is zero). Then
YM CE

1

cj = pjρ−1 R

N
0

ρ
ρ−1

pi

.

(12)

di

Analogously to the symmetric case, define
P ≡

Z N
0

ρ

piρ−1 di.

(13)

to be the aggregate price index. Also, let B = Y /P and derive individual
demand for variety j as:
1

cj = Bpjρ−1 .

(14)

Again, the demand for each variety is isoelastic.
Firm max: As in the symmetric case, taking the demand for its variety as
given, the firm producing each variety will set its price optimally to maximize
profit, or
α
− 1−α

max
Ki
p
i

1

1

[Bpiρ−1 ] 1−α [pi − wi ] − wi h̄.
3

(15)

FOC:
pi = wi /ρ > wi

(16)

Prices are again a fixed mark-up over the wage. However, in the asymmetric
case the price of variety i is a mark-up over the wage rate paid for labor
services supplied to firm i. Using the proportionality between prices and
wages, it follows that
pi
pj

wi
ai
= ,
wj
aj
ai
=
pj .
aj
=

pi

(17)
(18)

Similarly, consumption is also proportional to the utility weights ratio:
ci = (

1
ai ρ−1
) cj .
aj

(19)

Next, construct the marginal rate of substitution between consumption and
hours:
cjρ−2 (1 −

RN
0

ai hi di)( aaji )

R N ai 1
( ) ρ−1 di
0

aj

=

λpi
.
λwi

(20)

Simplify to obtain
[Aj Kjα (hj − h̄)(1−α) ]ρ−2 (1 −

RN
0

ai hi di)( aaji )

R N ai 1
( ) ρ−1 di
0

aj

=

1
.
ρ

(21)

The equation above can be solved implicitly for hj as a function of model
parameters (Aj , Kj , aj , h̄, N, ρ). In particular, using the Implicit Function
Theorem (IFT) we can compute comparative statics.
To simplify the derivations further, we will normalize all utility weights
to unity, aj = ai = 1. That is not a crucial assumption, as the normalization

4

is done after FOCs are derived.1,2 With the normalization in place, it follows
that hi = hj = h. More specifically, the labor input effect hi − h̄ in the
production function is now isolated, and the factors driving difference in firm
size will be the level of TFP and physical capital. The equation of interest
then is recast in the following form:
α(ρ−2)

F ≡ ρAjρ−2 Kj

(hj − h̄)(1−α)(ρ−2) (1 − N hj ) − N = 0.

(22)

To obtain the effect of the setup cost (regulation) on labor supplied to individual firm, apply IFT to obtain:
dhj
F
= − h̄ > 0,
Fhj
dh̄

(23)

since
α(ρ−2)

Fhj = ρAρ−2
Kj
j

(1 − α)(ρ − 2)(hj − h̄)(1−α)(ρ−2)−1 (1 − N hj )
α(ρ−2)

+ρAρ−2
Kj
j
α(ρ−2)

Fh̄ = ρAρ−2
Kj
j

(hj − h̄)(1−α)(ρ−2) (−N ) < 0

(24)

(1 − α)(ρ − 2)(−1)(hj − h̄)(1−α)(ρ−2)−1 (1 − N hj ) > 0.(25)

In other words, the higher the setup cost, the higher the labor supply to an
individual firm. The size of the firm does not matter in this case, as the
α(ρ−2)

Aρ−2
Kj
j

term will cancel out.

In turn, given that consumption is monotone in h, it is easy to show that
the higher the setup cost, the higher the output, or:
dcj
dh̄
1

= Aj (

dhj
− 1) > 0.
dh̄

(26)

If we decide to keep it, we will expect dhi /dai > 0 (size effect). We can use the IFT

on the equation above to derive that comparative statics.
2
We are interested in the effect of Aj not aj . In addition, aj cannot tell us anything
about a firm, since it is a primitive (preference for leisure, or how painful relative to other
sectors working in a particular sector is. So it was a modelling trick to accommodate
different wages and hours worked in different sectors.

5

as we shoed above that
dhj
dh̄

> 1.

(27)

Note that the size of the effect will be proportional to the size of the firm (as
represented by Aj ).
The next comparative static to be explored is the dependence between
the labor supplied to firm i and total number of varieties/firms N (or entry):
dhj
dN

= −

FN
<0
Fhj

(28)

since
Fhj = ρAρ−2
Kjρ−2 (1 − α)(ρ − 2)(hj − h̄)(1−α)(ρ−2)−1 (1 − N hj )
j
+ρAρ−2
Kjρ−2 (hj − h̄)(1−α)(ρ−2) (−N ) < 0
j

(29)

FN = ρAρ−2
Kjρ−2 (hj − h̄)(1−α)(ρ−2) (−hj ) − 1 < 0
j

(30)

In addition,
dcj
dN

= Aj

dhj
< 0.
dN

(31)

The higher the entry, or the larger the number of varieties, the lower the
output of each variety. Again, the size of the effect will be proportional to
the size of the firm
Next, the effect of the degree of substitutability on labor supplied to
individual firm is as follows:
dhj
Fρ
=−
,
dρ
Fhj

(32)

where
Fhj = ρAρ−2
Kjρ−2 (1 − α)(ρ − 2)(hj − h̄)(1−α)(ρ−2)−1 (1 − N hj )
j
+ρAρ−2
Kjρ−2 (hj − h̄)(1−α)(ρ−2) (−N ) < 0
j

(33)

Fρ = Aρ−2
Kjρ−2 (hj − h̄)(1−α)(ρ−2) (1 − N hj )
j
+ρ(1 − N hj )Aρ−2
Kjρ−2 (hj − h̄)(1−α)(ρ−2) ln[Aj Kjα (hj − h̄)(1−α) ]
j
6

(34)

The first term of Fρ is positive, the second is unclear. More specifically,
the second term can be split in two parts - the first is positive, but the
log part is dubious. Ultimately, it all depends on the size of Aj Kjα : if Aj ,
or/and Kj is/are large enough, the term will positive.3 Hence the effect of
ρ on hj is dubious, and so is the effect of ρ on cj . For a large enough firm
(sufficiently high enough Ai , and/or Kj ), the effects are positive:
dhj
Fρ
=−
> 0.
dρ
Fhj

(35)

Otherwise, both effects are negative. Therefore, the degree of substitutability
will produce a dubious result which is conditional on the firm size, as proxied
by TFP and capital stock. To sum up the results from the model, both
the symmetric and the asymmetric cases suggest that identical change in
entry deregulation (change in ρ) would affect the growth of small firms more
than the growth of large firms. In contrast, an identical change in labor
deregulation (change in h̄) would affect the growth of small firms less than
the growth of large firms. This conclusion again holds for both the symmetric
and the asymmetric case.

3

Note that hj − h̄ > 0 but small, as total labor supply is much less than 1.
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