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Abstract

As is well established, one prediction of the heterogenous firms literature spear-
headed by Melitz (2003) is that trade liberalization, by increasing import competition,
drives less productive domestic firms from the market. This increases average pro-
ductivity of the domestic economy via the “selection effect”. In addition, it has the
potential to affect the skewness of the observed productivity distribution, i.e. the gap
between the productivity of the median firm and average productivity. We examine
these predictions empirically using data on 28 sectors across 99 countries. On the
whole, we find that higher protection levels lower average productivity and drive a
larger wedge between mean and median productivity. This latter suggests that policy
decisions based on mean outcomes may arrive at different conclusions than those based
on median voters.
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1 Introduction

Models of international trade predict several benefits from globalization with different mod-

els highlighting different gains.1 The seminal technology-based Ricardian and Hecksher-

Ohlin models highlighted the gains from exchange and specialization (see Feenstra, 2004).

Krugman (1979, 1981), by bringing in intra-industry monopolistic competition, shows that

because exporting firms can spread fixed costs across a broader consumer base that trade

can increase the number of varieties available to a country’s consumers. When variety is

valued, this then creates an additional gain from trade. Melitz (2003) takes this idea and

incorporates firms with heterogenous productivities. Here, when a country opens its borders

to foreign competition, this places additional pressure on domestic firms and drives low-

productivity ones from the domestic market. Trade therefore creates a productivity gain

as it reallocates resources towards high productivity firms, a result known as the “selection

effect”.2

This latter idea has been the focus of a rapidly-growing literature on the endogenous

choice of exporting at the firm level with Ranjan and Raychaudhuri (2016) providing a re-

cent review. Here, the focus has been on what affects a given firm’s choice of whether or not

to export with the consensus being that, across countries and industries, more productive

firms are more likely to export. Expanding on this basic question, the literature has begun

to focus on more nuanced questions including how this productivity-exporting relationship

hinges on, for example, special economic zones (Davies and Mazhikeyev, 2015b), firm owner-

ship (Davies and Mazhikeyev, 2015a), or a country’s exporting costs (Davies and Jeppesen,

2015).3 However, less attention has been paid to what factors influence the distribution

of active domestic firms, an issue tied directly to the Melitz (2003) productivity gain from

1We acknowledge that here we only discuss a small number of the gains from globalization, other aspects
of which can include the benefits of technology transfer, efficiency gains from foreign direct investment, the
welfare-boost from migration, and more.

2Nevertheless, the results of Arkolakis, Costinot, and Rodriguez-Clare (2012) suggest such gains are
modest.

3There is a concurrent literature on productivity and foreign direct investment, e.g. Helpman, Melitz,
and Yeaple (2004).
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opening to trade. This is the gap the current analysis seeks to fill.

We do so by using World Bank firm-level data on productivity for 59,099 firms across 28

sectors and 99 countries.4 We begin by fitting the observed distribution of sector-country

information to the Gamma distribution. From this, we obtain two estimates of the data’s

moments: the mean productivity and the skewness of productivity. In addition, we calculate

the Pearson median skewness. The Melitz (2003) model predicts that the mean should

rise as protection barriers are lowered; the change in the skewness, however, depends on

the productivity of the least productive active firm relative to the mean of the underlying

productivity distribution. We then ask how this is correlated with a country’s use of non-

tariff measures (NTMs) and tariffs. Our results indicate that, consistent with the theory,

NTMs are negatively correlated with mean productivity, i.e. liberalization would increase

average productivity. We find a comparable result for tariffs, although the estimates are

less precise. Skewness, on the other hand, appears to be increasing in protection (especially

tariffs). This suggests that as protection levels rise, the productivity gap between mean and

median firm would rise. As such, policy makers making decisions based on average outcomes

may take a different direction than those seeking to appease the median voter.

Beyond the literature on what determines whether or not a firm participates in globaliza-

tion, our results are linked to those which directly consider the distribution of productivity.5

Here, the literature has two main branches: those examining what influences the distribution

and those looking for the distribution that best fits the observed data. In addition, within

each of these are studies that directly examine some measure of productivity and those that

instead consider some other outcome, such as exports, which is presumed to be a function

of productivity.6 The first, which is the tradition our work follows, uses a measure of pro-

ductivity to construct distribution statistics by fitting the data to an assumed distribution.

4Note that this includes both exporting and non-exporting firms, i.e. we are examining the distribution
of active domestic firms, not only those that export.

5Nigai (2017) provides a recent overview of the literature.
6Particularly in the Melitz (2003) framework with constant marginal production costs, constant elasticities

of substitution preferences, and monopolistic competition, there is a clearcut mapping between productivity,
employment, total sales, and exports.
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The estimated variation in these statistics is then compared to the variation in observables.

For example, using the gamma distribution for value added per worker, Okubo and Tomiura

(2014) estimate the parameters for a gamma distribution and examine how this varies with

factors such as agglomeration. Similarly, Cabral and Mata (2003) and Barrios, Barrios,

and Georg (2004) fit firm size to the gamma distribution and compare it to, for example,

ownership patterns.

The second strand of the literature seeks to determine which distribution function is most

appropriate for the data. While the bulk of the theory assumes a Pareto distribution for

productivity, the empirical work is less convinced with several papers examining the fit of

the data to different distributions. Here, in addition to the gamma distribution used in the

above studies, there are two main contenders: the Pareto distribution (and variants of it),

the gamma distribution and the log-normal distribution. Using export data, di Giovanni,

Levchenko, and Ranciere (2011) find that exports fit the Pareto distribution which, under

the standard modeling assumptions implies that productivity does as well. Head, Mayer,

and Thoenig (2014) on the other hand, using trade data between France and Belgium and

between China and Japan, find that exports follow a log normal distribution. The log

normal distribution can be reconciled with the theory by modifying the baseline model. For

example, Arkolakis (2010) adds in market penetration costs that are increasing in firm size.

Nigai (2017) constructs a productivity measure from sales data and demonstrates that it

is best described as a mixture of the log-normal and Pareto distributions. Alternatively,

Helpman, Melitz, and Rubinstein (2008) and Feenstra (2014) (who also uses an alternative

demand structure), are better able to match the data on exports by using a bounded Pareto

distribution. Amand and Pelgrin (2016) further counter the Pareto-rejecting results by

exploring how alternative heterogeneity and uncertainty assumptions can result in a log-

normal export distribution even if the underlying productivity distribution is Pareto. Thus,

the literature has yet to reach a consensus for whether a “true” productivity distribution

exists and, if so, what it is.
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The paper proceeds as follows. In Section 2, we present a simplified model in the Melitz

(2003) tradition to highlight how trade protection affects the distribution of active firms in

a country. Section 3 discusses our data and empirical methodology. Section 4 contains the

results. Section 5 concludes.

2 The Model

To consider how import barriers affects the productivity distribution within a country, con-

sider a two-country model of a small open economy (the home country) and a large rest of

the world (the foreign country, whose variables are denoted by an asterisk). Our analysis fo-

cuses on the effect import policy has on the set of active firms in the home country. Changes

in this set will then drive changes in the productivity distribution of active (observed) firms.

The two countries produce and trade two goods, a homogeneous numéraire good Y and a

differentiated good X. Following Melitz (2003), firms in the X sector have heterogenous

production costs. Consumers in the home country have an exogenous labour endowment L

which is the only factor of production.

2.1 Consumers

Consumers are homogeneous and maximize the quasi-linear utility function

U ≡ µ lnX + Y D, X ≡
[∫

j∈Ω
q (j)α dj

] 1
α

. (1)

In this, Y D is consumption of the numéraire and X is the CES aggregation of the X

varieties available to home consumers. The set of these varieties, Ω, can include both home-

and foreign-produced varieties. Consumption of the variety produced by firm j is q (j). The

elasticity of substitution between any two varieties is ε ≡ 1/(1− α) > 1, where α ∈ (0, 1).

Maximizing (1) implies that µ/X = P and expenditures for the differentiated good X
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are fixed at µ.7 This yields isoelastic demand functions for each variety:

q (j) =

[
P

p (j)

]ε
µ

P
, (2)

where the price index for good X is

P =

[∫
j∈Ω

p (j)−(ε−1) dj

]− 1
ε−1

. (3)

Finally, with µ spent on the differentiated good, the remainder of income I is spent on good

Y . Income in home is derived from wages, domestic profits, and revenue-generating trade

barriers (e.g. tariffs) that are redistributed to consumers as a lump sum.

2.2 Producers

The numéraire sector is constant returns to scale and operates under perfect competition.

Fixing the price to unity and scaling it so that the unit-labour requirement is one, the

equilibrium wage will be 1.8

In the X sector, firms are monopolistically competitive. Each country has an exogenous

mass of potential entrants, N e in home (which we normalize to 1) and N e∗ in foreign where

each firm is capable of producing a single variety. Because home is small, its policy does

not affect the mass of active firms in foreign (see Flam and Helpman, 1987).9 Each firm j’s

production technology is described by an exogenously determined unit labour requirement

a (j), the distribution of which is given by G(.).10 When necessary, we will assume that this

7This simplifying aspect of the quasi-linear preference structure has been exploited by several applications
of heterogeneous goods to questions of policy; see Chor (2009), Cole and Davies (2011), Pflüger and Südekum
(2013), and Bauer, Davies, and Haufler (2014). Because changes in trade costs only affect consumption of
the numéraire, this setup allows us to avoid complications caused by changes in income driven by trade costs.

8Note that our model does not determine where the numéraire is produced. This is not important for
our results.

9This definition of ‘small’ has been applied to the heterogenous firms literature by Demidova and
Rodriguez-Clare (2009), Bauer, Davies, and Haufler (2014), and others.

10Some heterogeneous firm models, including Melitz (2003), assume instead that entrepreneurs draw from
this distribution at a cost. As discussed by Cole (2009) and Jørgensen and Schröder (2008), this approach
and ours yield generally comparable results. The biggest difference is that in those models, this drives
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distribution is Pareto, i.e. g(a) = G′(a) = θaθ−1

aθ0
.11 The Pareto distribution is characterized

by the maximum cost level a0 and the shape parameter θ, with a higher θ implying lower

productivity heterogeneity across firms. We follow Helpman et al. (2004) and Chor (2009)

and assume that θ > ε−1. Regardless of the distribution of unit-labour requirements, given

that the wage equals to 1, per-unit costs for j are a(j).

If a firm decides to produce, it must pay a fixed cost Fd. In addition, if it chooses to service

the export market, it incurs a further fixed cost Fx ≥ Fd as well as iceberg transportation

costs τ . Note that these fixed costs imply that a firm that exports pays a total fixed cost of

Fd + Fx regardless of whether it sells domestically. As such, all firms that export will also

sell domestically. With these costs and the demand (2), if firm j serves the domestic market,

its price and quantity there will be:

pd (a) =
a

α
, qd (a) =

[α
a

]ε
P ε−1µ. (4)

Likewise, if it exports, its prices and quantities will be:

px (a) =
(1 + τ) a

α
, qx (a) =

[
α

(1 + τ) a

]ε
(P ∗)ε−1 µ∗ . (5)

Note that, for the small home country, P ∗ and µ∗ are fixed.

With these, we can now obtain equilibrium profits domestically:

πd(j) (a) = (1− α)

(
αP

a(j)

)ε−1

µ− Fd, (6)

and overseas:

πx (a) = (1− α)

[
αP ∗

(1 + τ) a(j)

]ε−1

µ∗ − Fx. (7)

aggregate X profits to zero whereas in ours, they will be positive in equilibrium. However, since these profits
are funneled into Y consumption due to our utility function, this is unimportant.

11This distribution is frequently used (e.g. Baldwin and Okubo (2009) or Krautheim and Schmidt-
Eisenlohr (2011)), as the Pareto distribution is analytically convenient and, as discussed above, has some
support in the data.
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Note that due to the higher cost of exporting, any firm earning non-positive profits from

domestic sales will earn negative profits overseas.

2.3 Equilibrium

Firm j is active in a market only when it earns non-negative payoffs. This allows us to define

key cutoffs denoting the lowest productivity firm (highest a) from a particular country active

in a particular market. Setting πd(ad) = 0, we can derive the unit labour requirement (i.e.

the inverse of productivity) for the least-productive home firm selling domestically as:

ad ≡ αP

(
µ

εFd

) 1
ε−1

. (8)

All firms with unit costs a ≤ ad will choose to be active in the domestic market. Note that

home’s trade policy only affects this via its impact on the price index.

Similarly, home firms export if πx (a) ≥ 0. This yields a maximum cost threshold ax for

exporting:

ax ≡ αP ∗

1 + τ

(
µ∗

εFx

) 1
ε−1

. (9)

In the following we assume that the parameters are such that ad > ax, i.e. there is sorting

so that more productive firms produce for domestic and overseas markets, moderately pro-

ductive firms produce for the local market, and very low productivity firms do not produce.

Sufficient conditions for this are that P = P ∗, µ = µ∗, τ > 0 and Fx > Fd.

Finally, foreign firms choose to export if π∗
x (a) > 0. This yields a cutoff cost level for

foreign exporters a∗x equal to

a∗x ≡ αP

1 + τ ∗

(
µ∗

εF ∗
x

) 1
ε−1

. (10)

Thus the effect of home trade policy, i.e. τ ∗ and/or F ∗
x , affects foreign producers and

therefore the set of active domestic producers via the home price index.12 Therefore to

12In contrast, by virtue of the small country assumption P ∗ is fixed and is therefore not impacted by home
policy, meaning that the set of home exporters is not affected by home policy.
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understand what happens to the set of active home firms, we need to derive the change in

P from a change in τ or F ∗
x .

2.4 NTMs and Observed Productivity Distributions

Imposing the Pareto distribution on the unit-labour requirements, we are able to rewrite the

price index so that:

(αP )θ =

(
1− ε−1

θ

)
aθ0

(
ε
µ

) θ
ε−1

−1

Fd
1− θ

ε−1 + (1 + τ ∗)−θFX
∗1− θ

ε−1

(11)

from which we obtain:

dP

dτ ∗
=

P (1 + τ ∗)−θ−1FX
∗1− θ

ε−1(
Fd

1− θ
ε−1 + (1 + τ ∗)−θFX

∗1− θ
ε−1

) > 0 (12)

and

dP

dF ∗
X

=
P
(

θ
ε−1

− 1
)
(1 + τ ∗)−θFX

∗− θ
ε−1

θ
(
Fd

1− θ
ε−1 + (1 + τ ∗)−θFX

∗1− θ
ε−1

) > 0. (13)

Intuitively, as barriers to foreign competition rise, imports fall and the home price index

increases. By inspection of (8), this means that the unit-labour requirement of the lowest

active home firm rises, i.e. lower productivity firms are able to survive as trade barriers

rise. Therefore if a tariff or NTM increases either the fixed entry cost (such as when it

requires certification) or variable trade costs (e.g. a per-unit inspection fee or tariff), lower

productivity firms are able to enter the home market so that ad rises. This is the selection

effect.

In our empirical analysis, we consider two moments of a country’s observed productivity

(i.e. the inverse of the unit labour requirement) distribution: the mean and the skewness.

The mean of observed productivity is:

9



Mean(ad) =

0∫
ad

a−1 g (a)

G(ad)
da. (14)

Note that the use of the last active firm in the limits of the integral is what determines the

“observed” productivity distribution. Taking the derivative with respect to z = {τ ∗, F ∗
X},

i.e. some trade barrier, we see that:

dMean

dz
=

(
−ad

−1g (ad)
dad
dz

− g(ad)

G(ad)
Mean(ad)

)
dad
dz

< 0. (15)

Intuitively, since the NTM allows more costly (less productive) home firms to survive, the

average productivity of a protected industry should be smaller.

The observed skewness of productivity is:

Skew(ad) =

ad∫
0

(
a−1 − ρ

σ

)3
g (a)

G(ad)
da (16)

where ρ is the mean of the entire productivity distribution (including both active and inactive

firms, so that ρ =
∞∫
0

a−1g(a)da) and σ is the standard deviation of the entire productivity

distribution. This then gives us:

dSkew

dz
=

(
−
(
ad

−1 − ρ

σ

)3

g (ad)−
g(ad)

G(ad)
Skew(ad)

)
dad
dz

(17)

the sign of which is ambiguous with ad > ρ being a sufficient condition for it to be negative.

By definition a−1
d < Mean for any non-degenerate distribution and, because productivity for

a non-entrant is less than a−1
d , we know that ρ < Mean. However, neither of these a priori

gives us an expectation of the sign of this comparative static and we must turn to the data.

While understanding these changes is academically interesting, it also has implications

for policy. In particular, the bulk of the evidence finds that productivity is positively skewed,

i.e. there are many lower productivity firms in operation and a long tail of high productivity
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firms.13 Since, the greater the skewness the larger the gap between the mean and the median

(with the median less than the mean when the distribution is positively skewed), how one

interprets the impact of an NTM on productivity can be quite different depending on whether

one considers the average or the median firm. When there is a political element to the policy

decision process (such as in a median voter model), it may be crucial to recognize these

differential effects to understand policy formation.

3 Data and Empirical Methodology

In our empirical analysis, we require data on firm productivity and trade barriers. We

therefore obtain firm-level data from the World Enterprise Surveys (World Bank, 2015).

These stratified surveys cover firms in a range of countries, most of which are developing.

There are multiple surveys per country in most cases, however, individual firms are not

tracked across them. Therefore they should be considered as repeated cross-sections. For a

list of countries and the years of their surveys, see Table 1. Stratification is done by sector and

firm size, therefore we take these as a random sample of firms within a country-sector-year

triad.14 From these, we have information on a firm’s sales and employment. Comparable

to Okubo and Tomiura (2014) we then construct sales per employee (which are converted

to constant 2010 US dollars) and use this as our productivity measure.15 The survey also

provides each firm’s two-digit ISIC sector classification. Thus, for each country-year-sector,

we have a set of observations on productivity. We drop those country-sector-years where

we have fewer than 50 observations leaving us with the sectors in Table 2. We make this

restriction so that we have some degree of confidence that we have enough data to estimate

the distribution. In robustness checks, we consider only those country-sector-years where we

13See Nigai (2017).
14Note that, since this means that populations which are a small share of the universe of firms will have

fewer data points, this has a potential impact on the accuracy of the fit of the data to the distribution for
these groups. For example, less than 2% of our sample has more than 1000 employees, i.e. very large firms
have few data points to fit to the distribution.

15The exchange rate and GDP deflators were taken from the World Development Indicators (World Bank,
2016a).
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have at least 100 observations.

With this information, we construct the mean and skewness in two ways. First, we use

a non-parametric approach and calculate the sample mean and Pearson median skewness

statistic.16 Second, following Okubo and Tomiura (2014), Barrios, Barrios, and Georg (2004),

and Cabral and Mata (2003), we assume a gamma distribution and fit the data to that. We

then use the estimated parameters of the distribution to construct an estimated mean and

skewness based on this assumption. Note that this estimation methodology produces a mean

under the gamma distribution proportional to the sample (non-parametric) mean.

Since our goal is to examine how this varies with the sector’s import protection, we

construct two protection measures. The first is the average log tariff across six-digit products

in the sector code.17 These data come from the World Bank’s WITS database (World Bank,

2016b). Second, we use the average NTM. This begins with data at the HS six-digit product

level which indicates whether or not the importer has notified the WTO about the use of

an NTM. These were obtained from Ghodsi, Reiter, and Stehrer (2015).18 At the six digit

level, we therefore know whether a country has notified the WTO about its use of an NTM

and the number of such NTMs. We acknowledge that this measure is imperfect for two

reasons: it relies on self-notification and these are measures that apply to imports of the

product from all sources (i.e. is a worldwide NTM and excludes those that apply only to

some trade partners, e.g. antidumping duties). Therefore we proceed acknowledging these

caveats.19 It should be noted because we utilize those that apply on a worldwide basis,

most of these notifications would fall under either sanitary and phytosanitary measures or

technical barriers to trade (Chapter B). Comparable to the tariff data, we then average this

16Pearson’s median skewness is 3(mean−median)
std.dev .

17As we have no zero tariffs in our sample (recall that a sector is at the two-digit level), there are no
concerns with losing observations due to taking logs.

18See Ghodsi, M., J. Gruebler, and R. Stehrer (2016a), Ghodsi, M., J. Gruebler, and R. Stehrer (2016b),
or Disdier, Fontagne, and Mimouni (2008) for examples working with such data.

19The self-reporting issue can be mitigated somewhat by including trade concerns from the WTO, i.e. an
exporter raising concerns with the WTO about the use of an NTM by a given importer. We do not make
use of these in our data for two reasons. First, there are very few in our set of countries. Second, just as not
all NTMs will be notified by the importer, not all concerns by exporters are valid.
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across the six-digit products in a two-digit ISIC category.

We then estimate the statistic (S which is mean or skewness) for country i’s sector s in

year t as:

Sist = βi + βs + βt + Tariffist +NTMist + εist (18)

where εist is the error term. We cluster errors by sector. To help with interpretation, Figure

1 presents the gamma distributions for different shape parameters. As the shape parameter

falls, the skewness of the distribution rises and becomes more pronounced.

In additional explorations of the data, we modify this by adding in, for a relevant country-

sector-year, the percentage of exporting firms, the percentage of importers, the percentage of

foreign-owned firms, the average age of firms, and the share of firms in the country’s capital,

a city of at least 250,000 people, or in a city with more than 1 million people. These are all

constructed from the World Enterprise Survey data.

4 Results

4.1 Baseline Estimates

Table 4 presents our baseline estimates for the distribution’s mean. Given the above, we

expect that both NTMs and tariffs will lower the sample mean. Columns (1)-(3) use the

estimated Gamma distribution mean; (4)-(6) use the non-parametric mean (which should

be the same). As found in column (1), the greater the NTM average in a country-sector-

year, the lower the average productivity. At the sample average, an increase in NTM by

1 (a 23.6% rise) lowers average productivity by approximately 3.4%. When instead using

tariffs in column (2), we see two changes. First, although we again find the anticipated

negative coefficient, it is no longer significant. Second, there is a marked rise in the fit of the

estimation, with the adjusted R2 more than doubling. In column (3), we find the expected

coefficient for tariffs, however neither protection measure’s coefficient is significant. Since
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the sample mean equals the predicted Gamma distribution mean, the estimates in (4)-(6)

are exactly the same (and we include them here only for verification purposes).

In Table 5 we use the estimated Gamma distribution skewness in columns (1)-(3) and the

Pearson median skewness in (4)-(6). Across these, we find no impact of NTMs on skewness,

although the coefficient is positive three out of four times. For the tariff, we find positive

coefficients in all cases and significance when using the estimated skewness from the Gamma

distribution. Using column (2)’s estimates, at the sample mean a 1% rise in the tariff would

imply a .36% increase in the estimated Gamma distribution skewness. This suggests that

as protection, and particularly tariffs, rises, the distribution is pushed away from the zero

skewness of the normal distribution (i.e. the shape parameter falls in Figure 1). This then

increases difference between the mean and median productivity.

While the estimated coefficients are imprecisely estimated, the results are indicative of

two things. First, protection (especially NTMs) tends to lower the productivity mean, a

result consistent with the selection effect. Second, protection (especially tariffs) seems to be

positively correlated with skewness. Taken together, these suggest that increasing protection

lowers average productivity and drives a greater wedge between the productivity of the

average firm and that of the median firm.

Such interpretations are, however, subject to the somewhat low statistical significance of

our coefficients. This could be arising from three issues. The first issue is that we have a

fairly small number of country-sector-years and, as noted above, some firm size groups may

not have enough data points to provide a good fit to the distribution for high-productivity

firms. The second issue is that our NTM and tariff measures are averages within a two-digit

sector. This second has two impacts. First, because these are averages, they do not reflect the

relative importance of different sub-sectors within the broader category. Second, our measure

of productivity is sales over employment. Here, two issues arise. One is that a change in

import competition, which affects the price level, should affect the sales and employment

of non-marginal domestic firms. The other is that, if import protection is correlated with
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export barriers (such as when domestic liberalization is matched with foreign liberalization),

sales and employment would change for exporting firms as protection changes. If these

changes are not proportional, then this would cause a change in our measure productivity

for non-marginal domestic firms, clouding the relatively simple distribution changes found in

the theory.20 Third, since the link between protection and the selection effect is likely more

clear-cut within a narrowly defined sector, it may be necessary to use further disaggregation

to find more significant results. However, given our data’s small number of observations in

each country-sector-year this is not possible for us.

To further explore this last point, we now change the data point cutoff for inclusion

in our sample. Since our estimated moments are constructed from observed data, we are

reliant on the assumption that we have enough productivity observations for a country-

sector-year to accurately estimate the mean and skewness. In Tables 6 and 7, rather than

using country-sector-years with at least 50 observations, we restrict ourselves to those with

at least 100 observations. As can be seen, this cuts our sample size nearly in half. Somewhat

unexpectedly, in Table 6 we now find that NTMs increase the mean productivity (although

this is just barely significant at the 10% level). For skewness in Table 7, we find no significant

estimates. Whether this drop in significance is due to fewer observations or a better fit to

the true underlying productivity distribution is unclear.

4.2 Robustness Checks

In Tables 8 through 10, we consider other factors that may influence the distribution. For the

mean (Table 8), estimated Gamma distribution skewness (Table 9), and Pearson skewness

(Table 10), column (1) introduces the share of exporters in the country-sector-year. In a

similar fashion, column (2) includes the share of importers, (3) the share of foreign-owned

firms (defined as those where foreigners own at least 10% of the equity), (4) the average age

of firms, (5) three measures of the size of firms’ locations, and (6) all of these.

20This motivates our inclusion of exporter shares in the robustness checks.
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Beginning with Table 8 we find little more than we did in the baseline results. When

using the estimated Gamma distribution skewness in Table 9 we find that our positive tariff

coefficient is reasonably robust to including these other variables. In addition, we find that

when a country-sector-year has a greater share of importers and/or a greater share of foreign

owned firms, the wedge between the median and mean productivity increases. This does

not, however, seem to hold for the Pearson skewness. Note that the insignificance of the

exporter share in these results provides some reassurance that changes in our productivity

measure for non-marginal domestic firms due to reciprocal trade liberalization is driving the

results.

Finally, in Table 11, we omit European Union countries because their trade policies are

jointly set. Here, columns (1) and (2) are for the mean, (3) and (4) for the estimated

Gamma distribution skewness, and (5) and (6) for the Pearson skewness. Although the

exclusion of these countries lowers our sample size somewhat, it does not largely affect our

results compared to those for the full sample. One notable exception is we find relatively

strong evidence that a higher share of foreign-owned firms increases mean productivity.

5 Conclusion

Among the many gains from trade, the Melitz (2003) highlights the role of selection in which

trade liberalization drives low productivity firms from the market and shifts resources to

more productive ones. This implies that protection should be negatively correlated with

the average productivity of active firms. In addition, it has the ability to affect the median

productivity relative to the mean, i.e. the skewness of the productivity distribution. We

examine the possibility of such effects using firm-level data on 28 sectors across 99 countries to

examine how non-tariff measures and tariffs affect the estimated moments of the distribution.

On the whole, we find that greater protection may be correlated with a decline in average

productivity as Melitz (2003) predicts. In addition, we find that protection increases the

16



wedge between mean and median productivity. This also seems to be true when a greater

share of firms import inputs and are foreign-owned. This impact on the mean versus median

firm suggests that the policy implemented to benefit a country “on average” may be quite

different from one done to secure votes (as in a median voter model). While our estimates

suggest that it may be beneficial to acquire more observations on firms in order disaggregate

the data into more refined sectors and protection measures, we hope our results nevertheless

serve to spark debate on the link between selection and trade policy.
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Figure 1: Shape Parameter and the Gamma Distribution

21



T
ab

le
1:

C
ou

n
tr
ie
s
in

th
e
S
am

p
le

A
fg
h
an

is
ta
n

20
08

G
u
at
em

al
a

20
06
,
20
10

P
an

am
a

20
06
,
20
10

A
lb
an

ia
20
07
,
20
13

H
on

d
u
ra
s

20
06

P
ar
ag
u
ay

20
06

A
n
go
la

20
06
,
20
10

H
u
n
ga
ry

20
09
,
20
13

P
er
u

20
06
,
20
10

A
rg
en
ti
n
a

20
06
,
20
10

In
d
ia

20
14

P
h
il
ip
p
in
es

20
09
,
20
15

A
rm

en
ia

20
09
,
20
13

In
d
on

es
ia

20
09
,
20
15

P
ol
an

d
20
09
,
20
13

A
ze
rb
ai
ja
n

20
09
,
20
13

Ir
aq

20
11

R
om

an
ia

20
09
,
20
13

B
an

gl
ad

es
h

20
07
,
20
13

Is
ra
el

20
13

R
u
ss
ia
n
F
ed
er
at
io
n

20
09
,
20
12

B
el
ar
u
s

20
08
,
20
13

J
am

ai
ca

20
10

S
en
eg
al

20
07
,
20
14

B
h
u
ta
n

20
09

J
or
d
an

20
13

S
er
b
ia

20
09
,
20
13

B
ol
iv
ia

20
06

K
az
ak

h
st
an

20
09
,
20
13

S
lo
ve
n
ia

20
09
,
20
13

B
os
n
ia

an
d
H
er
ze
go
v
in
a

20
09
,
20
13

K
en
ya

20
07
,
20
13

S
ol
om

on
Is
la
n
d
s

20
15

B
ot
sw

an
a

20
10

K
os
ov
o

20
09

S
ou

th
A
fr
ic
a

20
07
,
20
14

B
ra
zi
l

20
09

L
ao

P
D
R

20
09
,
20
12
,
20
16

S
ou

th
S
u
d
an

20
14

B
u
lg
ar
ia

20
07
,
20
09
,
20
13

L
at
v
ia

20
09
,
20
13

S
ri
L
an

ka
20
11

B
u
rk
in
a
F
as
o

20
09

L
eb
an

on
20
13

S
u
d
an

20
14

C
am

b
o
d
ia

20
16

L
it
h
u
an

ia
20
09
,
20
13

S
w
ed
en

20
14

C
am

er
o
on

20
09

M
ac
ed
on

ia
,
F
Y
R

20
09
,
20
13

T
a
ji
k
is
ta
n

20
08
,
20
13

C
h
il
e

20
06
,
20
10

M
ad

ag
as
ca
r

20
09
,
20
13

T
an

za
n
ia

20
06
,
20
13

C
h
in
a

20
12

M
al
aw

i
20
4

T
h
ai
la
n
d

20
16

C
ol
om

b
ia

20
06
,
20
10

M
al
ay
si
a

20
15

T
on

ga
20
09

C
on

go
,
D
em

.
R
ep
.

20
06
,
20
10
,
20
13

M
al
i

20
07

T
ri
n
id
ad

an
d
T
ob

ag
o

20
10

C
os
ta

R
ic
a

20
10

M
au

ri
ti
u
s

20
09

T
u
n
is
ia

20
13

C
ot
e
d
’I
vo
ir
e

20
09

M
ex
ic
o

20
06
,
20
10

T
u
rk
ey

20
08
,
20
13

C
ro
at
ia

20
07
,
20
13

M
ol
d
ov
a

20
09
,
20
13

U
ga
n
d
a

20
06
,
20
13

D
ji
b
ou

ti
20
13

M
on

go
li
a

20
09
,
20
13

U
k
ra
in
e

20
08
,
20
13

D
om

in
ic
an

R
ep
u
b
li
c

20
10

M
or
o
cc
o

20
13

U
ru
gu

ay
20
06
,
20
10

E
cu
ad

or
20
06
,
20
10

M
oz
am

b
iq
u
e

20
07

U
zb

ek
is
ta
n

20
13

E
gy

p
t,
A
ra
b
R
ep
.

20
13

M
ya
n
m
ar

20
14

V
en
ez
u
el
a,

R
B

20
10

E
l
S
al
va
d
or

20
06
,
20
10
,
20
16

N
am

ib
ia

20
14

V
ie
tn
am

20
09
,
20
15

E
st
on

ia
20
09
,
20
13

N
ep
al

20
09
,
20
13

W
es
t
B
an

k
an

d
G
az
a

20
13

E
th
io
p
ia

20
11
,
20
15

N
ic
ar
ag
u
a

20
06
,
20
10

Y
em

en
,
R
ep
.

20
10
,
20
13

G
eo
rg
ia

20
08
,
20
13

N
ig
er
ia

20
07
,
20
14

Z
am

b
ia

20
07
,
20
13

G
h
an

a
20
07
,
20
13

P
ak

is
ta
n

20
07
,
20
13

Z
im

b
ab

w
e

20
11

N
o
te
s:

Y
ea
r
is

th
e
y
ea
r
in

w
h
ic
h
su
rv
ey
s
to
ok

p
la
ce
.

22



Table 2: Sectors in the Sample
Sector Code Observations % of Sample
Food & Beverages 15 77 14.98
Tobacco 16 1 0.19
Textiles 17 23 4.47
Apparel 18 50 9.73
Leather 19 6 1.17
Wood 20 3 0.58
Paper 21 2 0.39
Publishing 22 4 0.78
Chemicals 24 30 5.84
Rubber 25 13 2.53
Non-metallic Minerals 26 19 3.7
Basic Metals 27 4 0.78
Fabricated Metals 28 27 5.25
Machinery 29 13 2.53
Electrical Machinery 31 8 1.56
Communication Equipment 32 1 0.19
Medical Instruments 33 2 0.39
Motor Vehicles 34 3 0.58
Furniture 36 15 2.92
Construction 45 16 3.11
Vehicle Sales & Repair 50 8 1.56
Wholesale 51 28 5.45
Retail 52 124 24.12
Hotels & Restaurants 55 23 4.47
Land Transport 60 3 0.58
Support Transport 63 3 0.58
Post & Telecom 64 2 0.39
Computer Activities 72 6 1.17

23



Table 3: Summary Statistics
Obs Mean Std. Dev. Min Max

Mean 288 1314553 1.25E+07 4255.3 2.01E+08
Skew (Gamma) 288 2.493752 0.8215205 1.067124 5.911659
Skew (Pearson) 288 1314553 1.25E+07 4255.3 2.01E+08
NTM 288 4.2236 11.85092 0 117.3256
Tariff 250 2.700335 0.8899781 -1.771957 5.010635
Exporter Share 288 0.303626 0.1885329 0 0.9357798
Importer Share 283 0.468953 0.2290338 0 1
Foreign Share 288 0.1009952 0.0937807 0 0.5959596
Mean Age 288 37.86658 33.7749 7.895833 263.0637
Share in Capital 226 0.1463616 0.2317233 0 0.9607843
Share in Million+ 226 0.3517937 0.2990783 0 1
Share in 250K-Million 226 0.2654036 0.2056452 0 1
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