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Summary. — Did North American Free Trade Agreement (NAFTA) make Mexican firms more productive? If so, through which chan-
nels? This paper addresses these questions by deploying a robust microeconometric approach that disentangles the various channels
through which integration with the global markets can affect firm-level productivity. The results show that NAFTA stimulated the pro-
ductivity of Mexican plants via: (1) increase in import competition and (2) positive effect on access to imported intermediate inputs. Cru-
cially, the impact of trade reforms was not identical for all integrated firms, with fully integrated firms (i.e., firms simultaneously
exporting and importing) benefiting more than other integrated firms.
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1. INTRODUCTION

In the past two or three decades most Latin American coun-
tries have redefined their development strategies, moving away
from import-substitution regimes toward policies promoting
integration with the global economy through exports and For-
eign Direct Investments (FDI). This important shift has been
accompanied by an intense academic debate regarding the
relationship between integration with the international mar-
kets and domestic growth. Despite the general presumption
of a positive impact of trade liberalization on economic
growth, there is still disagreement among economists about
the nature of this relationship (Baldwin, 2000). Most of the
controversy is explained by the difficulty in identifying the
underlying mechanisms driving this relationship (Winters,
2004). Furthermore, since trade liberalization is often just
one element of a more comprehensive set of market-oriented
reforms it is hard to disentangle its effect from the impact of
other policies.

This paper contributes to this debate by developing a robust
microeconometric approach that can disentangle the various
channels through which integration with the global markets
— via international trade — can affect firm-level productivity.
Our empirical analysis is based on Mexican firm-level data
covering 1993–2002, 1 a period of economic integration be-
tween Mexico, the US, and Canada within the North Ameri-
can Free Trade Agreement (NAFTA). The present study,
defines NAFTA as a process of economic integration that goes
beyond a simple tariff-reduction scheme and, instead, encom-
passes a set of institutional rules within which foreign trade
and investment take place. The objective of this paper is to
measure the impact of NAFTA on the productivity of Mexi-
can plants.

The present study is related to various strands of literature.
The pioneer set of studies collected in Roberts and Tybout
(1996) analyzed the evolution of firm-level productivity
dynamics in response to trade reforms and economic integra-
tion for various developing countries. More recently, the inter-
est has moved toward the identification of the different
channels and mechanisms behind the impact of trade reforms
on productivity (Aghion, Burgess, Redding, & Zilibotti, 2004;
Amiti & Konings, 2007; Fernandes, 2007; Girma, Greenaway,

& Kneller, 2004; Pavcnik, 2002; Tybout, 2001). Our research
also draws on the lessons learned from the industrial organiza-
tion literature examining the impact of increased competition
on industry dynamics (Olley & Pakes, 1996). Furthermore, the
present study explicitly builds on the recent theoretical litera-
ture on trade models with heterogeneous firms. 2 All of these
studies provide important theoretical underpinnings for
understanding the mechanisms through which economic inte-
gration affects productivity dynamics at the firm-level. Finally,
the present study complements the large body of research of
NAFTA which has focused both on the firm-level impact of
liberalization (Alvarez & Robertson, 2004; Lopez-Cordova,
2003), wages and income (Easterly, Fiess, & Lederman,
2003; Esquivel & Rodriguez-Lopez, 2003; Krueger, 2000;
Lederman, Maloney, & Serven, 2003) and trade flows
(Besedes, 2011; Romalis, 2007).

The present study builds a conceptual framework to analyze
the relationship between economic integration and firm-level
productivity distinguishing four transmission mechanisms:
(1) enhanced competition, (2) access to intermediate inputs,
(3) exports, and (4) FDI. Following a difference-in-difference
estimation procedure, we are able to capture the productivity
growth differentials between integrated and nonintegrated
firms during a period before and after NAFTA. Contrary to
previous studies, our approach allows for a heterogeneous
productivity impact between firms with different integration
status. In other words, the productivity effects of trade liberal-
ization will be different between firms whose only link with the
international markets is given via the import of intermediate
inputs, firms whose link is though export of final goods, and
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firms that are importing inputs and exporting the final pro-
duce, that is, fully integrated firms.

Our results show that NAFTA stimulated the productivity
of Mexican plants via: (1) an increase in import competition
and (2) a positive effect on access to imported intermediate
inputs. However, the impact of trade reforms was not identi-
cal for all integrated firms with fully integrated firms benefit-
ing more than other integrated firms. Contrary to previous
results, once self-selection problems are solved, we find a
rather weak relationship between exports and productivity
growth.

The paper is organized as follows: Section 2 briefly develops
the conceptual framework describing the different trade-
productivity transmission channels. The data used for the
empirical analysis, Mexico’s macroeconomic background,
and trends in firm-level productivity are shown in Section 3.
Section 4 describes our econometric approach and shows the
results of various specifications. This Section also discusses
potential endogeneity and selection problems, as well as the
difficulties in isolating the impact of NAFTA from the peso
devaluation of 1994. Finally, Section 5 concludes.

2. TRADE-PRODUCTIVITY LINKAGES

Economic theory predicts that trade reforms can affect
firm-level productivity through several channels. Based on
the existing literature, this section describes the theoretical
linkages behind these channels, setting the basis for the sub-
sequent empirical analysis. Overall, there is not a unique and
well-defined model capturing the trade and productivity link-
ages, but rather a number of different approaches aimed at
capturing different mechanisms through which economic inte-
gration can impact firms’ performance. In the literature, we
can identify four main channels through which trade reforms
can influence productivity: competition, intermediate inputs,
exports, and FDI. Each one of this channels can affect both
internal restructuring, that is, productivity changes within the
firm, and external restructuring, that is, productivity changes
due to market shares reallocation between firms, exit, and en-
try. In the next sub-sections we discuss in detail each one of
these channels, except the FDI one because, due to data lim-
itations, we are unable to study this channel in our empirical
analysis. 3

(a) Competition channel

Trade liberalization and tariff reductions are expected to in-
crease the competitive pressures to which domestic firms are
exposed. This effect is expected to be stronger for import-
competing firms and import-competing sectors than for export-
oriented ones. In fact, while the reduction of Mexican tariffs
under NAFTA increased the exposure to foreign competitors,
by the same coin as for export-oriented ones the exposure to
foreign competitors does not change, on the contrary, the
reduction of US tariffs generates a competitive advantage
equal to the additional tariff margins gained.

The first studies to formally explore this argument and relate
the increase of the competitive pressures to an improvement of
intra-firm efficiency were Martin (1978) and Martin and Page
(1983). These authors argued that an increase in competitive
pressures would reduce the “X-inefficiency”, defined as the
gap between actual productivity and the maximum productiv-
ity achievable (Leibenstein, 1966, 1978). The intuition behind
their argument is that the efficiency of a firm is, ceteris paribus,
a positive function of the managers’ efforts and this, in turn, is

triggered by the exposure to foreign competitors. Following
Markusen (1981) who formalized the pro-competitive effect
of trade liberalization, Melitz and Ottaviano (2008) is an excel-
lent example of how to model such an effect in the context of
an heterogenous-firm model by allowing markups to respond
to import competition. Additionally, various empirical studies
such as Pavcnik (2002) and Fernandes (2007) have focused on
this channel pointing to substantial productivity gains as a
consequence of exposure to foreign competition.

A second productivity effect of increased competition is gi-
ven by its impact on firm size and size distribution; in fact, tra-
ditional trade models with homogeneous goods and identical
firms assume that scale effects are the principal drivers of pro-
ductivity changes following trade liberalization. 4 In a world
where firms are heterogenous, the import-competing channel
can explain changes in aggregate economics through “external
restructuring”, as less efficient firms are forced to contract or
exit (Disney, Haskel, & Heden, 2003). This is shown clearly
in Melitz and Ottaviano’s (2008) and Bernard et al.’s (2007)
models, where the increased competition leads to the exit
and contraction of less productive firms, while more produc-
tive ones expand.

(b) Intermediate inputs channel

Economic theory suggests that liberalization of intermediate
inputs will increase productivity levels of domestic firms due to
an expansion in the menu of available intermediate inputs.
This allows individual producers to match more appropriately
their technology or product characteristics with the intermedi-
ate input used (Feenstra, Madani, Yang, & Liang, 1999). 5

Another line of thought, linked to the endogenous growth
models, suggests that the import of “tangible commodities
facilitate the exchange of intangible ideas” (Grossman &
Helpman, 1991a, 1991b). More specifically, learning from
importing can occur through two distinct channels. First, by
incorporating new intermediate products invented abroad into
the local production processes (Keller, 2004). Second, the
exposure to foreign technology allows for learning about
new processes or products (Batiz & Romer, 1991). Related
to this, Blalock and Veloso (2007) provide robust empirical
evidence, for the case of Indonesian firms, how importing is
a driver of international technology transfer.

In Bernard et al.’s (2003) model with heterogenous firms the
impact of trade reforms on productivity is given via a reduc-
tion in the price of intermediate inputs (i.e., cheaper and tech-
nologically superior imported inputs replace domestic ones).
All firms benefit from the intermediate inputs price reduction,
and this effect goes in hand with market reallocation from less
productive firms to more productive ones.

An empirical test of the importance of expanded access to
imported intermediate inputs is provided by Amiti and Kon-
ings (2007) showing that a 10% point fall in input tariffs leads
to a productivity gain of 12% for firms that import their in-
puts.

(c) Exports channel

The literature suggests that the expansion of exports could
work as another channel explaining the positive influence of
economic integration on firm-level performance. Grossman
and Helpman (1991a, 1991b) assume that domestic entrepre-
neurs enlarge the stock of domestic knowledge by increasing
their contacts with foreign buyers. Similarly, Fernandes and
Isgut (2005), based on Arrow’s (1962) learning-by-exporting
model, show that exporting activities have learning externali-
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