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REGIONAL INTEGRATION AND PRODUCTIVITY: 
THE EXPERIENCES OF BRAZIL AND MEXICO 

Ernesto López-Córdova * 
Mauricio Mesquita Moreira * 

 
 

What is the impact of integration on productivity? What are the main channels? Is 
there anything specific about productivity effects in regional agreements? This paper 
tries to answer these questions by looking at the experience of Brazil and Mexico. We 
estimate firm-level productivity and test its causal links with trade and foreign direct 
investment (FDI) variables. The results suggest strong trade related gains, with import 
discipline emerging as the dominant effect. The results on learning-by-exporting were 
mixed, with gains restricted to Brazil's regional and worldwide exports. On FDI, 
foreign firms appear to have had a positive impact on their buyers and suppliers in 
Mexico, but in Brazil, the overall impact was statistically insignificant on productivity 
levels and negative on productivity growth. 

 
 
I. INTRODUCTION 

One of the key motivations behind agreements such as the Free Trade Area of the Americas 
(FTAA) -a major endeavor of the so-called new regionalism- is the hope to increase productivity. 
Productivity growth, as known to economists ever since Adam Smith's pin factory, is not an end 
in itself. It is arguably the main source of economic growth and rising standards of living and, 
accordingly, of crucial importance to regions such as Latin America and the Caribbean, where 
long-term sustainable growth has been an elusive goal. Since the 1960s, growth in the region has 
been trailing behind East Asia's and in the last two decades it has fallen below the developing 
countries' average (IDB [2001]). 
 
Growth accounting exercises suggest that Latin America has been not only slow in accumulating 
inputs, but also particularly bad in raising productivity. For instance, the World Bank [1991] 
estimates that the region's average productivity growth in the period 1967-1987 was zero, whereas 
the averages for East Asia and the developing countries as a whole were, respectively, 1.9 and 0.6 
percent. The IDB [2001], in turn, estimates that productivity in Latin America has declined in the 
1980s and 1990s, despite the gains obtained elsewhere, particularly in the developed world. 

____________ 

* Economists in the Integration, Trade and Hemispheric Issues Division of the Integration and Regional Programs 
Department of the Inter-American Development Bank (e-mail: López-Córdova: joselc@iadb.org; Mesquita Moreira: 
mauriciomm@iadb.org). 

We are grateful to Robert Devlin, Antoni Estevadeordal, Ernesto Stein, Renato Flores and to other participants of the 
IDB/Intal-Harvard University Regional Conference On Free Trade in The Americas, Punta del Este, December 15-16, 
2002, for comments on an earlier version of this paper. We also benefited from discussions with Marc Muendler, 
Alejandro Micco, Armando Castelar and Regis Bonelli. Fernando Puga and Ricardo Vera played a vital role in putting 
together the firm-level databases and we are especially grateful to INEGI and IBGE staffs, which were very helpful 
during the process of data construction. 
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Against this dismal background, it seems clear that by promising productivity gains the move to 
regional integration has touched a raw nerve in the region. Why and how these gains are supposed 
to be delivered and what is the empirical evidence available is the focus of this paper. It concentrates 
its attention on the two largest economies in the region, Brazil and Mexico, and on the performance 
of their manufacturing sectors. While these two, given the size, geography and relative 
sophistication of their economies, might not serve as good points of comparison for all Latin 
American countries, their experiences with, respectively, MERCOSUR and NAFTA provide a 
valuable "policy experiment" to assess the implications of regional integration for productivity. 
 
The paper is divided into four sections including this introduction. Section II reviews very briefly 
what is the theory behind the links between integration and productivity and what are the hard 
facts coming out of the region. Section III takes up the case of Brazil and Mexico, presenting, 
first, a few stylized facts about these countries' integration strategies and ensuing manufacturing 
performance; and, second, an econometric exercise which tries to pin down what exactly was the 
impact of integration (i.e. trade and foreign direct investment) on productivity. Section IV draws 
all the relevant conclusions. 
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II. WHY REGIONAL INTEGRATION MATTERS FOR PRODUCTIVITY? 

Regional integration is, perhaps more than anything, about promoting trade and investment among 
countries. One can argue, then, that the nature of the costs and benefits involved is, to a great 
extent, the same as that of a process of unilateral, non-preferential integration to the world economy. 
This is particularly true for the "channels" that might impact productivity. Yet, there are some 
important specificities, related to the preferential nature of the integration, which cannot be 
overlooked. For analytical purposes, though, it is worth looking first at the more general (non-
preferential) case of integration and then move on to the specifics of the regional schemes.1 The 
literature usually refers to two main channels through which integration might affect productivity: 
trade and foreign direct investment. 
 
 
The Trade Channel 

The linkages between trade and productivity are seen to operate in at least three dimensions: the 
economy as whole, the sector, and the firm. The first dimension is the best known and the arguments 
can be divided into two groups according to the dynamics of their productivity effects. The 
comparative advantage gains -i.e. resource reallocation towards the country's comparative 
advantages- immortalized by Ricardo and the scale gains -i.e. advantages of large scale production 
(see e.g. Helpman and Krugman [1985])- fall into the group of the "level effects". They tend to 
produce a once and for all jump in the level of productivity, but they do not provide fuel for 
constant improvements. The long-term impacts on productivity or "growth effects" would come 
from learning-by-doing (e.g. Young [1991]) and innovation gains (e.g. Grossman and Helpman 
[1991]). Either by moving resources towards sectors where the potential for learning is higher or 
by improving the country accesses to foreign knowledge, trade would have a permanent impact 
on the countries' ability to learn and produce knowledge, and, therefore, increase productivity. 
 
On the lesser-known sectoral and firm dimensions of the trade-productivity nexus, four effects 
stand out in the literature:2 

• Greater availability of world class inputs. 

• Technology acquisition via import or exports. 

• Import discipline. 

• Higher turnover. 
 
The rationale of the first effects is that trade would boost productivity by expanding the range of 
intermediate inputs available, and, therefore, allowing producer more flexibility in matching their 
input mix to the technology available (Ethier [1982]). The second link is about trade increasing 
producers' access to foreign knowledge via, e.g., imported intermediate inputs, imitation of import 

____________ 
1 Hereafter, the term integration is used in the sense of the general process of economic (trade and investment) 
integration, be it preferential or otherwise. 
2 For a review of this literature see Tybout [2000] and [2001]. 
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varieties (see e.g. Keller [2001]) and access to knowledgeable buyers (learning-by-exporting; 
see e.g. Westphal [2001]). The third effect would come through import discipline which would 
affect productivity in at least three ways: by reducing the slack in firm management (so-called X-
efficiency); by forcing firms to increase their output and therefore improve their 'scale efficiency' 
and by increasing the firms' incentive to innovate. Finally, the high-turnover argument suggests 
"trade can promote industry productivity growth without necessarily affecting intra-firm efficiency" 
(Melitz [2002]). This is because the simultaneous expansion of imports and exports would force 
the least efficient firm to contract or exit and the most efficient to expand. 
 
Among these four effects, those related to technology acquisitions and import discipline, for acting 
on the firms' acquisition of knowledge and incentive to innovate, would be more likely to boost 
productivity growth. 
 
 
The Foreign Direct Investment Channel 

On the FDI channel, the literature (see e.g. Blomström and Kokko [1998], and Markunsen and 
Maskus [2001]) points to four main effects: 

• An entry effect. 

• Competition. 

• Knowledge spillovers. 

• Linkage effects. 
 
All these conduits are close cousins of the trade-related channels. The first is the FDI counterpart 
of the turnover argument. The idea is that the entry of "world class" competitors would raise the 
industry average productivity. One can also draw a parallel between the pro-competitive effect 
and the import discipline hypotheses. As in the case of trade, FDI is expected to improve firm 
management, raise scale efficiency and provide more incentives to innovation. Knowledge 
spillovers and linkage effects are the channels more likely to have long-term implications for 
productivity growth, since they might improve the firms' ability to innovate. FDI knowledge 
spillovers are said to take place when local firms increase their productivity by copying the 
technology of affiliates of foreign firms. Given the foreign firms' strong interest in protecting 
their competitive edge and, therefore, minimize technology transfer, spillovers would more likely 
be "vertical" (among their clients and suppliers) than "horizontal" (among their competitors) 
(Kugler [2000]). Finally, FDI is believed to generate positive pecuniary externalities (linkages 
effects) to local firms by improving the local supply (quality and variety) of intermediate goods 
(see e.g. Markusen and Venables [1999]). 
 
 
What Does Regional Integration Specifically Bring to Productivity? 

The preferential character of regional integration adds some specificity to the way trade and FDI 
channels operate. This is particularly important for the trade-related linkages, since the implications 
for FDI are mainly related to the level and type of flows and the impact on productivity is at best 
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indirect (see e.g. IDB [2002], Chapter 10). On the trade side, there are two major issues worth 
considering: comparative advantage and the scale effects. 
 
When integration is regional, the traditional, comparative advantage gains from trade are no longer 
assured given the possibility of trade diversion. Trade diversion reduces productivity because 
the importer country is not buying from the most efficient suppliers and the exporter country is 
moving away from its comparative advantage. The overall comparative advantage gain of regional 
integration, then, is ambiguous, depending upon the balance between trade creation and diversion. 
 
When the issue is scale, the specificities of regional integration are not so clear-cut. What is 
readily evident is that the potential gains from scale are much higher in the context of a non-
preferential, worldwide integration, than in a regional setting. The former offers the world, the 
latter only a region of this world. This, though, is just one part of the story. The other part lies on 
the uncertainty of these scale gains. There is always the threat of increasing returns industries 
being dislocated by imports. These scale losses might also have long-term negative implications 
for productivity growth, compromising the financial viability of R&D activities and the potential 
for learning. One can argue, then, that regional integration for involving a smaller number of 
partners lowers the risk of damaging dislocations, whereas, at the same time, boosts the scale 
advantages of the member-countries vis-à-vis the rest of the world.3 
 
 
What Does the Evidence in the Region Show? 

Looking first at the macro, economy-wide level, the results for the 1990s -the decade when 
virtually all of Latin America embraced integration- are mixed. Most studies suggest that the 
regional average total factor productivity growth (hereafter TFP) was negative or low, even by 
the region's standards (see e.g. IDB [2001]; Baier, Dwyer Jr. and Tamura [2002]; and Loyaza, 
Fajnzylber and Calderón [2002]). True, one can argue that these studies also show a considerable 
heterogeneity in the countries' TFP performances and that, despite this heterogeneity, most countries 
improved their performance vis-à-vis the 1980s. Yet, they, at the very least, indicate that for the 
majority of the countries in the region, the integration-related gains, if they existed, were not strong 
enough to offset other negative influences on productivity such as macroeconomic volatility. 
 
If one tries to look at the sectoral level -more specifically at manufacturing, the most protected 
sector during the imports substitution years- the picture is not so gloomy. For instance, Figure 1 
shows that labor productivity in the region's largest countries has grown substantially during the 
nineties, particularly in Argentina, Brazil and Mexico. These three countries outperformed the 
U.S. (though not Korea) by a large margin, probably reducing the productivity gap vis-à-vis the 
best practice. Although impressive, this evidence has some important pitfalls. First, since labor 
productivity does not take into account all the inputs used in production, it gives only a partial 
view of what actually has happened to technology. Second, this data only covers a handful of 
countries in the region, and third, as with the macro-evidence, it does not tell much about the 
causal relationship between integration, regional or otherwise, and productivity. 

____________ 
3 One could also argue that regionalism by formally guaranteeing market access among member countries, reduces 
the uncertainty which might restrict the scale (or enlarged market) gains. 
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Studies based on firm-level data have made progress in addressing the first and the last of these 
problems, although the number of countries studied is still limited and some important 
methodological hurdles have yet to be overcome.4 One could argue, though, that they are the 
"best information available". For instance, studies on Mexico, Brazil, Chile and Colombia report 
positive rates of TFP growth in manufacturing during the trade liberalization period (see, 
respectively, Tybout and Westbrook [1995]; Muendler [2002]; Pavcnik [2000] and Fernandes 
[2001]). They also find evidence of trade-productivity links, mainly through import discipline 
effects. There is little evidence, though, supporting the other trade effects. The exceptions are 
Pavcnik [2000] on Chile whose estimates suggest that import discipline would have been dwarfed 
by the turnover effect and Muendler [2002] on Brazil, which finds evidence of relatively 
unimportant turnover and imported inputs effects. It is also worth mentioning a few studies which 
have focus exports externalities but with mixed results. Clerides, Lach and Tybout [1998] found 
no evidence of learning-by-exporting on plant level data for Colombia (1981-1991) and Mexico 
(1984-1990), but World Bank [2000], based on plant-level data for Mexico 1990-1998, find 
suggestive signs of learning-by-exporting. 
 
Finally, the (scarce) evidence on the FDI channel tends to support the prevalence of vertical (inter-
industry) over horizontal (intra-industry) spillovers and to highlight the importance of the countries' 
absorptive capacity.5 For instance, Aitken and Harrison [1999] find that horizontal spillovers are 
negative in Venezuela (1976-1989). Likewise, Kugler [2000] reports limited horizontal spillovers 
for Colombian manufacturing plants over 1974-1998, but finds evidence of "widespread inter-
industry spillovers from FDI". Kugler's [op. cit] and Kokko, Tansini and Zejan's [1996] results 
support the relevance of the absorptive capacity, the latter focusing on Uruguayan plants (1988). 
 

____________ 
4  For a general review see Tybout [2001]. The main hurdle is related to the lack of firm level price deflators. See 
Katayama, Lu and Tybout [2003]. 
5  For a general review that includes studies from other regions see Blomström, Kokko and Zejan [2000]. 
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III. INTEGRATION AND PRODUCTIVITY IN BRAZIL AND MEXICO 

Both Brazil and Mexico moved towards integration after at least half a century of import-
substitution policies. For some time these policies were effective in promoting growth and in 
pushing their economies through a substantial structural change. Yet, by the late seventies there 
were clear signs that this "model" was not sustainable. For instance, productivity after an initial 
period of high growth, set into a downward trend and by the early 1980s was clearly stagnated 
(see Bacha and Bonelli [2001]; and Pinheiro, Gill, Servén and Thomas [2001] on Brazil and World 
Bank [1998] on Mexico). This slowdown, compounded by macroeconomic mismanagement, 
eventually led to the collapse of the "old regime" amid the debt crisis of the 1980s. The countries' 
response to that technological and economic stagnation was integration into the world markets. 
 
Mexico moved first and faster and by the early 1990s had already made substantial progress. Tariffs 
on a MFN basis fell from 28.5 percent in 1985 (the first year of trade liberalization) to 11.4 percent 
in 1993, while only 192 tariff lines were subject to import licenses -in contrast to all imports being 
subject to them in 1982- (Ten Kate [1992]; and López Córdova [2001]). In manufacturing, tariffs 
fell from around 30 percent in 1985 to 15.5 percent in 1993, although in general it was less subject 
to import licensing requirements. From 1994, and as a result of NAFTA, these tariffs experienced 
a rapid and further decline (see figure 2). Trade liberalization was accompanied by FDI deregulation, 
also deepened by NAFTA, which led to the removal of most sectoral restrictions and approval 
and performance requirements.6 
 
Brazil, by contrast, took longer to open up. The removal of non-tariff barriers and a drastic drop in 
tariffs had to wait until 1990. The average MFN tariffs fell from 52 percent in 1987 to 9.9 percent 
in 1994 and edged up to 12.9 percent by 2000, reflecting Brazil's response to the 1995 Mexican 
crisis.7 Tariffs on manufacturing followed a similar trend (see figure 3). As in Mexico, trade 
liberalization was deepened by a regional trade agreement, Mercosur, and was associated with a 
broad FDI deregulation. The former brought the intra-regional average tariff from 59.5 in 1987 
(one year after the first Brazil-Argentina agreement) to close to zero in 2000 and the latter extended 
national treatment to foreign firms except for a few sectors.8 
 
These policy changes had a profound impact on trade and investment flows in both countries. In 
Mexico, both imports and exports boomed. Total imports grew on average by 16.3 percent a year 
during 1985-2000, followed closely by exports, which reached an average growth of 14.2 percent 
year. Manufacturing exports and intraregional (NAFTA) trade were the key factors behind the 
export take-off. The share of manufactured goods in total exports rose from 27 in 1985 to 83 
percent in 2000, whereas NAFTA's share of total Mexican trade went from 78 to 83 percent (and 
the share of total exports from 80 to 91 percent) during the same period.9 FDI also experienced a 
rapid growth with average flows increasing from US$2.6 billion in 1980-1988 to US$5.7 billion 

____________ 
6 See Dussel Peters, Paliza and Diaz [2002] for details. 
7 See Kume, Piani and Bráz de Souza [2000] for details. 
8 E.g. investment in communication services. 
9 Mexico trade data is from Banco of Mexico, Http://www.banxico.org.mx. Unless otherwise stated, figure includes 
"maquiladora" (i.e., in-bond assembly) trade. 
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in 1989-1993. During the initial NAFTA period (1994-2000), FDI flows seems to have received 
another boost, reaching an average of US$ 14.5 billion.10 
 
In Brazil, the trade boom was mainly restricted to imports, which increased on average by 13.8 
percent a year in the post-liberalization, 1990-2000, period. Exports also grew but at the much 
more modest rate of 5.8 percent. The changes in the export composition were also modest, with 
manufacturing exports increasing its share of total exports from 54 to 58 percent over the same 
period. Exports to Mercosur, though, proved to be more dynamic increasing at 16.8% percent a 
year, which increased the regional agreement's share of total exports from 5.6 percent in 1990 to 
14 percent in 2000 (from 6 to 20 percent in the case of manufacturing exports). The share of 
Mercosur in Brazil's total trade followed a similar trend jumping from 7 to 14 percent over the 
same period.11 FDI flows also responded to the new regime, but only after inflation was 
controlled in the second half of the nineties.12 Average flows, which were close to US$1.3 billion 
in 1980-1994, climbed to US$19.3 billion in 1995-2000. 
 
Figure 4 presents a good picture of what all these changes in trade flows meant for manufacturing 
in the two economies. There are three issues worth noting. First, the two countries were in distinctly 
different positions when they moved into trade liberalization. In the first year of Mexico's trade 
reforms, 1985, the import penetration ratio in manufacturing was 9.3 percent (Weiss [1999], not 
shown in the figure), whereas in Brazil, in an equivalent year (1989), the same figure was 4.9 
percent. In other words, Brazil went much further down the import substitution road. Second, 
import penetration increased substantially in both countries, but the "openness gap" remained 
considerable and in favor of Mexico. And third, export ratios (excluding Mexico's "maquiladora" 
exports) also showed an upward, if more volatile, trend in both countries, but the gap between 
them was and remained much smaller than that of import penetration, despite the differences in 
export performance.13 
 
 
Productivity Performance 

In light of this substantial opening of the Brazilian and Mexican economies one should expect to 
find a measurable impact on economic efficiency in the two countries. The importance of this 
impact, though, should vary on a country-by-country basis given the differences, inter alia, in 
macroeconomic environment, initial "openness", depth and scope of the reforms and in the strategy 
of regional integration. Some of these issues are particularly relevant. For instance, as mentioned 
before, Mexico was considerably more open than Brazil when the new trade policy was put in 
place. One could argue, therefore, that Brazil stood to gain relatively more from opening up than 
Mexico, with productivity, at least in the first years of reform growing faster in the former than 
in the latter. 

____________ 
10 Due to methodological changes, pre- and post-NAFTA figures are not strictly comparable. See Dussel Peters, 
Paliza and Diaz [2002]. 
11 Brazi's trade data is from Secex, Http://www.mdic.gov.br. 
12 For details see Pinheiro, Giambiagi and Moreira [2001]. 
13 Manufacturing exports (defined as SITC 5 to 8, except for 68) grew at an average rate of 22 percent a year in Mexico 
and of 5.4 percent a year in Brazil over 1990-2000. 
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On the other hand, on the issue of the depth and scope of reforms, there is little doubt, judging by 
the level of tariffs and trade indicators, that Mexico was much more aggressive in pursuing trade-
related gains than Brazil. The option for a North-South regional integration agreement can be 
seen as part of this aggressiveness. By linking-up with the United States and Canada, given the 
differences in size and resources involved, Mexico got much closer to reproduce free trade at a 
multilateral level than Brazil with Mercosur. The latter, for involving countries of limited size and 
similar resources, was bound to offer more limited trade-related productivity gains (or costs), at 
least when seen as an end in itself. So, if one believes that integration gains tend to outweigh its 
costs, a reasonable premise would be that Mexico would present a better productivity performance, 
or at least would reap more trade-related gains, than Brazil. 
 
In order to ascertain such possibilities, one first needs to gauge the behavior of productivity in the 
two economies. To this end, the following discussion relies on micro-data for the Brazilian and 
Mexican manufacturing sectors; the Appendix provides a description of the methodology used 
herein.14 
 
Figure 5 presents aggregate indices of total factor productivity (TFP) for Brazilian and Mexican 
manufacturing during their periods of trade liberalization. Two estimates with similar firm-level 
methodologies covering different periods are included for each of the two countries: for Brazil, 
Muendler [2002], which covers most of the liberalization period (1986-1998) and this paper's 
estimates, which refers to the second half of the 1990s (1996-2000). For Mexico, Tybout and 
Westbrook's [1995], which cover Mexico's non-preferential liberalization (1986-1990) and this 
paper's estimates, which focus on the NAFTA period (1993-2000). Keeping in mind that this 
comparison should be taken with a pinch of salt, given that the methodologies are similar but not 
exactly the same, the results suggest that productivity growth in Mexico was higher during the 
first, non-preferential than in the "regional" period. One possible explanation would be that the 
policy changes were more radical in the fist period and, therefore, most of the "level effects" 
occurred during this period. A second possibility would be that there were factors other than trade 
policy, such as the 1994-1995 peso crisis, that might have affected the periods differently. 
 
In the case of Brazil, the 1986-1998 estimate suggests that productivity growth was positive but 
significantly lower than that of Mexico in both periods, which might be seen as supporting the 
aggressiveness argument raised above. Yet, the estimates for the second half of the decade support 
the initial conditions argument, showing an impressive productivity growth, which outstrips that 
of Mexico's NAFTA period and it is close to East Asian standards of 3 percent or more of TFP 
growth. Given that the most radical changes in trade policy, including Mercosur, took place in the 
first half of the decade, this might imply that stagflation, which prevailed for most of the first half 
of the decade, would have been a major drag on Brazil's productivity, particularly on trade-related 
productivity gains. This also underlines the difficulty in looking at the impact of integration 
without "controlling for" other relevant factors at play. 
 

____________ 
14 For the case of Brazil we use firm-level data, whereas for Mexico we rely on plant-level data. The text employs the 
term "firm" indistinctly. The sample of Mexican plants used in this estimation does not include maquiladora (in-bond 
assembly) plants. Productivity figures for Mexico from López-Córdova [2002]. 
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Before moving into a more careful attempt to uncover the integration-productivity links in these 
two countries, it is worth looking behind these aggregate figures to get a sense of, first, how trade 
orientation correlates with productivity growth among manufacturing industries and, second, 
what was the relative importance of intra-firm vis-à-vis intra and inter-industry gains. 
 
 
TFP by Trade Orientation 

Figures 6a and b, relying now just on this paper's estimates, show that there were wide differences 
in productivity performance among manufacturing industries. Trade policy, to the extent that it 
treats industries differently, might be one of the key factors behind this variation. As a first 
approximation to evaluating such possibility, Figures 7a and b distinguish TFP performance 
according to industry or plant characteristics. Leaving, for the moment, plant characteristics aside, 
one would expect to find that, in the context of a more liberal trade regime, those industries that 
are more exposed to competition from imported goods or that participate more actively in foreign 
markets would perform better than industries were little trade takes place. 
 
Figures 7a and b offers some support to the view that trade is an important force behind productivity 
improvements.15 Productivity growth among Brazilian tradable industries was clearly higher than 
in those little exposed to trade. The performance of industries that trade with Mercosur was also 
impressive although not as strong as that of tradable industries as a whole. In Mexico, tradable 
industries were also the top performers, but with an even more clear lead over non-tradable 
industries than in the case of Brazil. 
 
 
Intra-Firm versus Reallocation Gains 

Another way of looking behind the aggregate figures is to decompose annual change in TFP into 
three effects: intra-firm gains, i.e., variations in productivity which occurred inside the firms 
resulting from technological and managerial innovations; intra-industry reallocation or turnover, 
reflecting changes in market share between low and high productivity firms within the same 
industry; and inter-industry reallocation, measuring changes in TFP brought about by shifts in the 
composition of manufacturing output (e.g. the share of the car industry rises whereas that of 
textile falls). The details of this decomposition are in the Appendix and Figure 8 presents the results. 
 
What seems immediately evident in Figures 8a and b is that in both countries the reallocation 
effects, particularly across industries, were a major force behind productivity growth. Reallocation 
accounted for more than 70 percent of the total productivity growth in both cases, with firm-level 
efficiency gains accounting for the remaining 30 percent. In Brazil, reallocation from less to more 
productive industries "explains" around half of all reallocation gains; the remaining half is 
explained by intra-industry reallocations from less to more productive firms. In Mexico, output 
share increases in the more productive industries account for the bulk of all reallocation gains. 

____________ 
15 In what follows, import-competing and exporting industries are defined as those in which import penetration or the 
ratio exports to output, respectively, are in the upper quartile of the manufacturing distribution. Non-traded industries 
are those that are neither import-competing nor exporting. 
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When industries are grouped by trade orientation, what stands out is that in both countries traded 
industries accounted for almost all TFP growth and intra-firm gains. Industries with strong global 
trade links increased their share of manufacturing output relative to those industries with little 
links and thus were responsible for all reallocation productivity gains. Moreover, firms in traded 
industries accounted for almost 70 percent of all firm-level efficiency gains in Brazil; remarkably, 
in Mexico, all firm-level gains occurred in traded industries, as productivity among firms in non-
traded industries actually declined. The previous exercise also hints at the relative importance of 
regional integration for both countries. Although it is difficult to disentangle regional from extra-
regional effects, economic integration with North America seems to have played a major role for 
Mexico, explaining virtually all TFP and intra-firm improvements. For Brazil, trade with other 
Mercosur partners seems to have had a positive role in reallocating resources to more efficient 
industries and in raising firm-level productivity performance.16 
 
The previous findings are in line with those of other studies that show that turnover is an important 
driver of productivity performance. Moreover, even though, on the basis of this evidence alone, 
one cannot attribute these changes directly to trade, they clearly suggest, first, that trade might 
have played a role in the replacement of low by high productivity firms. Last, our findings indicate 
that the dislocation of high-productivity industries -such as those that exhibit increasing returns 
or that are knowledge-producing- might not have been significant, or, at least, not significant 
enough to offset comparative advantage and scale gains. 
 
 
Integration and Productivity Links 

While Figures 7 and 8 are highly suggestive of positive links between trade liberalization and 
productivity growth, one cannot yet conclude that trade policy, or trade itself, was behind the 
contrasting industry performance or the intra-firm or intra- and inter-industry gains. Indeed, 
establishing such link proves rather challenging since a number of events affected the economies of 
the two countries during the same period, from the devaluation of the Mexican peso in December 
1994 and the Brazilian real in 1999, to rapid U.S. productivity growth and the Asian financial 
crisis in the second half of the decade. In order to provide more conclusive indication on whether 
trade liberalization, either regionally or otherwise, has had a positive impact on productivity, the 
following discussion relies on econometric evidence. This evidence seeks to isolate trade and FDI 
from the other forces that influence manufacturing efficiency. Some of these forces are specific 
to a firm, such as its age and its size, whereas others reflect industry-wide characteristics and 
macroeconomic conditions that are external to the firm. The latter include, inter alia, industrial 
output concentration -either across firms or regions- exchange rate fluctuations that affect external 
supply and demand, and changes in domestic consumption over the business cycle. The Appendix 
describes the econometric approach. 
 

____________ 
16 Industries traded in Mercosur and NAFTA were defined as those whose import-penetration and export ratio were 
in the fourth quartile of their distribution. Although this definition makes sure that the regional markets are important 
for those industries, it does not eliminates the overlapping with industries traded in extra-regional markets. In the case 
of firm characteristics there is also overlapping among the regional trade categories, since Mercosur exporters might 
also be world exporters. In fact, 76 percent of Mercosur exporters are also World Exporters. 
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Import Discipline 

Tables 1 and 2 summarize the main results of the econometric exercise used for analyzing trade 
liberalization in Brazil and Mexico. A first finding is that heightened competition from foreign 
goods resulting from the elimination of import duties has had a substantial and positive impact on 
productive efficiency. For the case of Brazil, the results suggest that a 1 percent increase in the 
import ratio (the industry's imports divided by shipments) would raise the firms' level of TFP by 
0.1 percent (columns 1 to 4) and its growth by 1.3 percentage points (columns 5 to 19). They also 
suggest that a 1 percent point reduction in tariffs would boost productivity levels by another 0.1 
percent. The impact of tariffs on growth, though, was not statistically significant, suggesting only 
level effects. Muendler [2002], also working on firm level data but covering a longer and earlier 
period (1986-1998), reaches similar qualitatively conclusions. He argues that import penetration 
and tariff reduction explained a good deal of the increase in TFP in Brazil. A 10-point reduction 
in tariffs, for instance, would have increased (log) TFP by 2.8 percent. 
 
Similarly, the experience of Mexico from 1993 to 2000 confirms that tariffs negatively impact 
both the level and the growth rate of productivity. Since tariffs on the rest of the world also affect 
productivity, one should consider total Mexican duties and not simply those applied on North 
American goods.17 Nonetheless, the previous discussion suggests that NAFTA has been, by far, 
the main factor behind tariff changes in Mexico during the 1990s. Quantitatively, as the estimates 
in Table 2 suggest, the 10-point reduction in import duties from 1993 to 2000 would account for 
an increase of around 3 percent in firm-level total factor productivity (columns 1 to 4). Since firm 
productivity grew by around 9 percent during the period, the estimates suggest that tariff cuts 
during NAFTA's first 7 years contributed significantly to the sector's average growth, possibly 
offsetting other forces that affected productivity negatively during the 1990s. In addition, the 
elimination of Mexican tariffs also had a positive impact on productivity growth, with a 10-point 
reduction in import duties increasing the growth rate by roughly 4 percentage points (columns 5 
to 15). Moreover, a one-percent increase in the import-output ratio results in a 0.5-percent rise in 
productivity and a quarter of a percentage point increase in its growth rate. 
 
 
Scale and Learning by Exports 

As argued earlier, global and regional integration may also be conducive to enhanced efficiency 
through economies of scale and learning associated with improved export opportunities in the 
expanded market. Both Brazil and Mexico saw the proportion of manufacturing firms that 
participate in world markets increase during the 1990s, from 41 in 1996 to 47 percent in 2000 in 
Brazil, and from 30.4 to 45.7 percent in Mexico during the 1993-2000 period.18 At the same time, 
the proportion of exports as a fraction of firm output in the two countries rose from 12.0 to 18.6 
percent in Brazil in 1996-2000 and, in Mexico, from 16.2 in 1993 to 31.2 percent in 2000. In 

____________ 
17 Total Mexican duties are calculated as the trade weighted averaged of preferential and non-preferential rates. 
18 We look at a balanced panel of firms in order to focus on the likelihood that a given firm becomes an exporter, or 
on a firm's share of output being exported. Using an unbalanced panel fails to correct for sample compositional changes 
that might reflect a greater likelihood among exporters to remain in operation. These percentages refer to the proportion 
of exporters in a sample of manufacturing firms in Brazil and Mexico which are biased toward medium to large firms. 
The corresponding figures for all manufacturing firms would be smaller. 
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Brazil, the fraction of firms exporting to other Mercosur countries increased in tandem, from 29 
to 35 percent. Although the data available for Mexico does not contain information on where 
exports went, there is some indication that the preferential margin on Mexican products entering 
the U.S. market that resulted from NAFTA's tariff phase-out has increased the probability that a 
manufacturing plant becomes an exporter.19 
 
Has export activity induced higher productivity among Brazilian and Mexican manufacturers? As 
Figure 7 illustrates, exporters, regional or otherwise, in both countries seem to have experienced 
more rapid productivity growth than non-exporters. The following discussion considers whether 
such result holds under the more rigorous econometric analysis described in the Appendix. Consider 
first the case of NAFTA and Mexico. An increase in the preferential margin enjoyed by Mexican 
exporters in the U.S. market over their competitors from the rest of the world suggests that NAFTA 
would have created export opportunities for Mexican producers that, in turn, would have translated 
into more rapid productivity growth. Another possibility, though, is that the preferential access to 
the U.S. market would have lessened the incentives for Mexican manufacturers to improve their 
efficiency. The econometric results show, however, that an increase in the tariff margin in favor 
of Mexican goods in the U.S. market is positively associated with an increase in productivity. A 
one-point increase in the tariff preference granted to Mexican producers yields a 3 percent increase 
in productivity (see Table 2, columns 1 to 4). 
 
The previous finding, though, is not confirmed by estimates of the correlation between TFP 
growth and export activity, measured either by export status or export propensity -export to sales 
ratio- (see Table 2, columns 9 and 10).20 This result is in line with the work by other authors that 
fails to find a causal link between exporting and productivity growth and that argues that, instead, 
it is high productivity plants that make inroads in foreign markets. Recall, however, that the 
previous discussion regarding Figure 8 argued that reallocation of resources toward exporting 
firms is an important channel for industry-wide productivity gains. Thus, even though exporting 
might not have an impact on the productivity of Mexican producers, it might result in aggregate 
productivity gains as more efficient firms and industries expand relative to less efficient ones. 
 
In contrast to Mexico, TFP growth among Brazilian manufacturers seems to be positively 
correlated to export propensity (the ratio of exports to sales), with one-percent point increase in 
the ratio of exports to sales increasing annual productivity growth by 0.4 percentage points (see 
Table 1, column 8). Exports to Mercosur seem to provide a similar "kick" to productivity (column 
9). 21 These results are qualified when an ownership dummy is interacted with export propensity. 
For both world and Mercosur exporters, the evidence suggests that it is only local firms (defined 
as having the majority of the voting rights being owned by residents) who "learn by exporting", 
which seems consistent with the fact that foreign affiliates, by definition, have other more direct 
means of tapping into the stock of international knowledge (columns 13 and 15). To check if 

____________ 
19 The latter stems from an econometric exercise that estimates the probability that a plant is an exporter. The 
preferential margin in the U.S. market on Mexican goods is positively correlated with the probability of exporting. 
20 Bernard and Jensen [2001] perform such an exercise on U.S. data. 
21 When export activity is measured by exporter status, rather than by export propensity, the coefficients were not 
significant (columns 10 and 11). This might have been related to the fact that there might be a threshold in the terms 
of volume and year of experience, below which there might not be any significant productivity gains. 
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these results were hiding sectoral specificities, a sectoral dummy (ISIC 2 digits) was interacted 
with the export propensity variable for both Mercosur and World exports. The results, though, did 
not show any sector specific behavior worth mentioning.22 
 
 
Imported Inputs 

Another channel through which integration by Brazil and Mexico might have enhanced 
manufacturing efficiency is the improved availability of world-class intermediate inputs. From 
1996 to 2000, the fraction of Brazilian firms using imported inputs remain fairly constant, from 
36.9 to 35.9 percent, and imported inputs went from 8.5 percent of material costs to 8.9 percent. 
The use of imported inputs in Mexico seems to have risen more rapidly, as they went from 28.5 
percent to 34.1 percent of all non-wage costs of production from 1993 to 1999, with the fraction 
of all plants using imported inputs rising from 50.9 to 55.4 percent during the 8-year span. 
 
Is there evidence suggesting that the expanded use of imported inputs favored productivity 
improvements? The evidence in Figures 7a and b is mixed. In Brazil, users of foreign inputs saw 
productivity rise faster but in Mexico the opposite happened. However, a more careful look at 
the data using econometric techniques does not to lend any support to the argument. The use of 
imported inputs, measured as the ratio of imported-inputs to material costs, seems to have a limited 
and negative impact on TFP level and growth among Brazil's foreign affiliates. The impact on 
local firms, in turn, is not statistically significant (Table 1, column 4 for level and columns 13-19 
for growth). These results are consistent with Muendler's [2002], who argues that foreign inputs 
contributed minimally to Brazilian manufacturing TFP growth during the 1986-1998 period. 
 
For Mexico, imported inputs seem to have an adverse impact on productivity growth (columns 
11-13). However, when we interact imported input use (as a fraction of total costs) with a 
domestic-firm dummy, we see that the previous result is due solely to foreign firms (columns 14 
and 15). Among domestic firms, using imported inputs does not affect firm efficiency. The latter 
finding, which may seem paradoxical at first sight, might reflect differences between foreign 
producers that use Mexico as a base for simple assembly operations of imported materials, with 
little productivity dynamism, and foreign firms that are not attracted to Mexico solely due to its 
relatively low wages. Unfortunately, the dataset does not allow us to delve further into this topic, 
since, for example, maquiladora plants are not in the original survey. 
 
 
The FDI Channel 

Beyond the trade effects analyzed so far, there is the issue of whether higher FDI inflows have 
had an impact on productivity in Brazil and Mexico. Figures 7a and b compares TFP growth 
differentials between domestic and foreign producers. Whereas in Mexico productivity growth 
among foreign firms outpaced that among domestic producers, in Brazil domestic manufacturers' 
TFP grew faster. The latter result, however, is reversed once one takes into account industry and 
firm size productivity differences. After controlling for these characteristics, foreign firms are 

____________ 
22 Results not show in the Table 1. Available upon request. 
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suggested to be 14 percent more productive than its local counterparts in Mexico, and 17 percent 
in Brazil (see Tables A3a and A3b). Furthermore, in Mexico, productivity among U.S.- and 
Canadian-owned plants grew faster than among other foreign plants. The results shown in Figures 
8a and b tell a similar story. 
 
The better performance of foreign producers in Mexico and Brazil suggests that their increasing 
presence might have had a positive impact on productivity growth. The FDI impact might have 
reflected the combination of entry, competitive, knowledge and linkages effects discussed earlier. 
To disentangle the contribution of each one of these effects is a daunting, if not impossible, task. 
Yet, by using information on ownership and on the firms' cost and demand structure (see Appendix), 
it was possible to estimate at least part the overall impact of FDI on productivity, and to assess 
whether its effects were more important to the foreign firms' competitors (intra-industry effects) 
or to their buyers and suppliers (inter-industry effects). 
 
The results for Mexico are more in line with those of the literature of FDI spillovers. Intra-industry 
FDI, perhaps reflecting the affiliates attempts to protect their technology and increase market 
share, appears as having a negative impact on TFP level (Table 2, columns 1, 3 and 4). It seems to 
be a level effect since there is no evidence that it affects TFP growth (columns 5, and 7 to 15). 
Backward and forward linkages, as expected, have a positive impact both in the TFP levels and 
growth and the net FDI effect is always positive, both for domestic and foreign firms. 
 
In Brazil, the results are less intuitive and on the whole at odds with the theory. The evidence 
point to a positive impact of intra-industry FDI on TFP (Table 1, columns 1 to 4), suggesting that 
the competition effect might have prevailed. The interaction with the ownership dummy, though, 
indicates that this might be the case only to foreign affiliates established in the same industry but 
not to local firms. As in Mexico, the growth effect does not seem to be relevant (columns 5 to 
19). Rather unexpectedly, backward and forward linkages came out with a negative sign for both 
level and growth effects. Only the results for the impact on growth were statistically significant, 
though. Overall, the net FDI impact on TFP levels was not different from zero, and negative on 
TFP growth. There are a number of hypotheses behind these results. First, this might have to do 
with the low absorptive capacity of Brazilians firms. Yet, preliminary tests, using the ratio of blue 
to white collars as a proxy to absorptive capacity, do not suggest that this is the case. And second, 
the fact that industry wide measures of demand and cost structures are being used (see Appendix) 
to calculate the FDI linkages might be biasing the results. 
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IV. CONCLUSIONS 

Economic theory suggests that integration can be the handmaiden of productivity growth, either 
through trade or foreign investment. This potential is particularly important for a region such as 
Latin America, which, with a few exceptions, has a dismal record on productivity and has been 
struggling in the last decades to get back on a sustainable growth path. The theory also indicates 
that both global and regional integration can offer substantial productivity gains. The former, for 
involving larger markets and a larger spectrum of comparative advantages would involve larger 
potential gains. The latter, though, could be seen as a strategic stepping-stone to global integration 
for speeding up negotiations, mitigating adjustment costs and for offering safeguards against the 
downside risks of integration. 
 
After more than a decade since pro-trade polices spread throughout the region, the empirical 
evidence on the relevance of these productivity-related gains is still rather sketchy. Economy-wide 
measures of productivity suggest, with a few exceptions, a rather gloomy scenario of low or even 
negative productivity growth. Yet, analysis of manufacturing, by far the sector most affected by 
integration in the region, suggests a different and more upbeat story, indicating, perhaps that the 
gains did not reach the economies' non-tradable side. In any case, this type of sectoral analysis, 
based on more reliable plant-level data, does not cover more than a handful of countries in the 
region, giving little ground for generalizations. 
 
Against this background of scarce evidence, the case study of Brazil and Mexico throws some 
light in the more general links between productivity and integration and on the nuances of different 
strategies of regional integration. On the former, the results show that productivity growth in 
manufacturing was positive in both countries, reversing a downward trend that prevailed until the 
1980s. The two countries also coincided in three other points. First, they did not show signs of a 
change in the composition of output that would indicate dislocation of high productivity sectors. 
Second, and as a consequence, they experienced reallocation effects, which accounted for most of 
the productivity growth. And third, when it comes to direct evidence on trade-productivity links, 
import-discipline emerged as the dominant effect. 
 
The results on learning-by-exporting and FDI effects varied between countries. Brazil shows 
signs of learning-by-exporting, whereas in Mexico, despite its higher export orientation and the 
export boom experienced during the 90s, the only evidence comes from the positive impact of US 
preferential tariffs. On FDI, foreign firms appear to have had a positive impact on their buyers and 
suppliers in Mexico, despite the lower local content and greater export orientation of Mexico's 
industry. In Brazil, the overall impact was statically insignificant on TFP levels and negative on 
TFP growth raising questions about local firms' absorptive capacity and about the measurement 
of the FDI linkages. 
 
On the strategy of regional integration, Mexico's more aggressive stance with NAFTA seems to 
have paid off, at least as far as productivity is concerned. Tariff reductions undertaken during the 
agreement appear to have had a sizable positive impact on productivity growth, which added to 
the already substantial gains reaped during the period of non-preferential liberalization. As the 
theory suggests, the differences in labor costs between NAFTA partners appears to have kept the 
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threat of damaging dislocations in increasing returns and knowledge-intensive sectors at bay. An 
encouraging outcome for countries in the region, which are negotiating the FTAA. 
 
On the other hand, there is not enough evidence to argue that Brazil's more cautious approach to 
trade, which involved Mercosur, was misguided. The fact that the preferential and non-preferential 
liberalizations were carried out simultaneously makes it very difficult to disentangle regional 
and non-regional effects. What one can argue, though, without erring too much on the side of 
speculation, is that the lion's share of Brazil productivity gains during this period came from the 
non-preferential liberalization, given that Mercosur at its peak did not account for more than 17 
percent of Brazil's total trade. And this comes at no surprise in view of the relative size and 
resources of Brazil's partners in the regional agreement. This limitation put a severe cap on the type 
of learning-by-exporting gains uncovered by the econometric exercise. The elasticity of the 
productivity gains by unit of product exported seems to be roughly the same for world and 
Mercosur (local firm) exporters, yet the latter are constrained by a very limited market. 
 
Given the limits of Mercosur gains, the importance of the import-discipline effect and the fact 
that productivity growth only took off in the second half of the 1990s, one feels tempted to 
believe that Brazil would have had a better performance if it had pursued a more aggressive 
approach towards integration. One that would not have excluded Mercosur, but that would have 
gone beyond it, in search of more sizable trade gains. A broad agreement such as the FTAA, 
negotiated in a way that balance the interest of all parties, might just provide such opportunity. 
 
Leaving strategic and counterfactual considerations aside, the bottom line seems to be that both 
Brazil and Mexico reaped important productivity gains from integration. How much of these 
gains were "level or growth effects" or whether or not the "integration shock" will produce the 
same sort of rapid, sustainable and long-term productivity growth seen in East Asia is, perhaps, 
to early to tell. It will depend very much on the long-tem effects of import discipline on the 
countries' rate of innovation. In any case, one could not realistically expect that integration would 
do the entire job. When it comes to a stable macroeconomic environment and investment in 
education, technological capabilities and institutions, all key ingredients of productivity growth, 
both countries, not to mention the whole region, still have a considerable agenda ahead of them. 
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FIGURE 1 
LABOUR PRODUCTIVITY IN MANUFACTURING IN SELECTED LATIN AMERICAN COUNTRIES, 

KOREA AND THE UNITED STATES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Countries' Statistical Offices. 
 
 

FIGURE 2 
AVERAGE MANUFACTURING TARIFF: MEXICO, 1993-2000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: López-Córdova [2002]. 
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FIGURE 3 
AVERAGE MFN AND MERCOSUR TARIFF: BRAZIL, 1987-2000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: For MFN Kume, et al. [2000] and Receita Federal. For Mercosur, Estevadeordal, et al. [2000] and Receita Federal. 

 
 

FIGURE 4 
IMPORT PENETRATION AND EXPORT RATIOS IN MANUFACTURING: 

BRAZIL AND MEXICO, 1988-2000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: Import penetration divided by domestic consumption. Export ratio is exports divided by output. Data for Mexico does not 
includes maquilas. 
Source: Own calculations based on IBGE and INEGI Manufacturing Surveys. 
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FIGURE 5 
TFP ANNUAL AVERAGE GROWTH IN MANUFACTURING POST-TRADE  

LIBERALIZATION: BRAZIL AND MEXICO 
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FIGURE 6A 
AVERAGE FIRM TFP GROWTH: 

BRAZIL, 1996-2000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 6B 
AVERAGE FIRM TFP GROWTH: 

MEXICO, 1993-2000 
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FIGURE 7A 
AVERAGE FIRM TFP GROWTH, BY INDUSTRY OR FIRM CHARACTERISTICS: 

BRAZIL, 1996-2000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 7B 
AVERAGE FIRM TFP GROWTH, BY INDUSTRY OR FIRM CHARACTERISTICS: 

MEXICO,1996-2000 
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FIGURE 8A 
PRODUCTIVITY DECOMPOSITION: 

BRAZIL, 1996-2000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: See Appendix for methodology. 
 
 

FIGURE 8B 
PRODUCTIVITY DECOMPOSITION: 

MEXICO, 1993-2000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: See Appendix for methodology.
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TABLE 1 
TOTAL FACTOR PRODUCTIVITY AND INTEGRATION IN BRAZIL: REGRESSION RESULTS 

 Dependent Variable: 
Log TFP 

Dependent Variable: 
Change in Log TFP 

                    

Explanatory variables Reg 1 Reg 2 Reg 3 Reg 4 Reg 5 Reg 6 Reg 7 Reg 8 Reg 9 Reg 10 Reg 11 Reg 12 Reg 13 Reg 14 Reg 15 Reg 16 Reg 17 Reg 18 Reg 19 
                    

Competition from 
imports                        

Log imports/industry 
output 0.1244 0.1242 0.1241 0.1243 1.2890 1.2191 1.2894 1.3521 1.2940 1.2913 1.2889 1.3524 1.3465 1.2943 1.2873 1.2918 1.2874 1.2894 1.2869 

  (0.0285)*** (0.0287)*** (0.0285)*** (0.0285)*** (0.2433)*** (0.2333)*** (0.2432)*** (0.2614)*** (0.2437)*** (0.2443)*** (0.2433)*** (0.2613)*** (0.2605)*** (0.2436)*** (0.2422)*** (0.2442)*** (0.2436)*** (0.2432)*** (0.2431)***
Brazil MFN Tariffs -0.1250 -0.1282 -0.1250 -0.1248 0.0507 0.0565 0.0507 0.0560 0.0504 0.0507 0.0507 0.0560 0.0584 0.0504 0.0515 0.0507 0.0517 0.0507 0.0514 
  (0.0389)*** (0.0400)*** (0.0388)*** (0.0388)*** (0.0448) (0.0440) (0.0449) (0.0464) (0.0449) (0.0449) (0.0448) (0.0464) (0.0461) (0.0449) (0.0447) (0.0449) (0.0449) (0.0449) (0.0449) 
                    

FDI spillovers                       
Intra-industry FDI 0.3939 0.3962 0.3935 0.3918 -0.7933 0.5698 -0.7933 -0.8340 -0.7990 -0.7940 -0.7927 -0.8339 -0.8443 -0.7990 -0.8043 -0.7939 -0.7973 -0.7927 -0.7950 
  (0.1487)*** (0.2080)* (0.1485)*** (0.1483)*** (0.2003)*** (0.3411)* (0.2004)*** (0.2112)*** (0.2014)*** (0.2006)*** (0.2003)*** (0.2112)*** (0.2116)*** (0.2015)*** (0.2011)*** (0.2006)*** (0.2005)*** (0.2003)*** (0.2003)***
FDI-Forward linkages -0.0686 0.2783 -0.0679 -0.0682 -1.2510 -3.3103 -1.2522 -1.3035 -1.2629 -1.2555 -1.2509 -1.3045 -1.2644 -1.2639 -1.2293 -1.2568 -1.2422 -1.2521 -1.2439 
  (0.2721) (0.4828) (0.2717) (0.2715) (0.5408)** (1.0440)*** (0.5400)** (0.5658)** (0.5408)** (0.5428)** (0.5407)** (0.5650)** (0.5583)** (0.5401)** (0.5347)** (0.5420)** (0.5407)** (0.5400)** (0.5401)**
FDI-Backward linkages -0.3345 -0.2521 -0.3332 -0.3322 -1.3815 -1.6298 -1.3821 -1.4342 -1.3844 -1.3820 -1.3813 -1.4347 -1.4341 -1.3850 -1.3851 -1.3827 -1.3751 -1.3819 -1.3744 
  (0.2444) (0.3777) (0.2450) (0.2448) (0.3806)*** (0.7372)** (0.3805)*** (0.4000)*** (0.3813)*** (0.3811)*** (0.3805)*** (0.3999)*** (0.4007)*** (0.3812)*** (0.3808)*** (0.3810)*** (0.3802)*** (0.3804)*** (0.3797)***
Intra-industry FDI * Local 
Firm Dummy   0.0104     -1.5700               

    (0.2653)     (0.4101)***               
FDI-Forward linkages * 
Local Firm Dummy   -0.3987       2.4556                           

    (0.4976)       (0.9835)**                           
FDI-Backward linkages * 
Local Firm Dummy   -0.0796     0.3977               

    (0.2851)     (0.7811)               
                        

Exporting activity                       
Mercosur exporter                     -0.0047             -0.0047 -0.0455 
                      (0.0137)             (0.0137) (0.0557) 
World exporter            0.0144      0.0144 -0.0101    
             (0.0145)      (0.0145) (0.0690)    
Mercosur exporter * 
Local Firm Dummy                                     0.0435 

                                      (0.0571) 
World exporter * Local 
Firm Dummy                   0.0254    

                    (0.0705)    
Mercosur exports/sales                 0.0039         0.0039 -0.0042         
                  (0.0017)**         (0.0017)** (0.0046)         
Exports/sales          0.0041    0.0041 0.0000        
           (0.0008)***    (0.0008)*** (0.0019)        
Mercosur export/sales * 
Local Firm Dummy                             0.0093         

                              (0.0048)**         
World export/sales * 
Local Firm Dummy               0.0046        
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TABLE 1 (continued) 

 Dependent Variable: 
Log TFP 

Dependent Variable: 
Change in Log TFP 

                    

Explanatory variables Reg 1 Reg 2 Reg 3 Reg 4 Reg 5 Reg 6 Reg 7 Reg 8 Reg 9 Reg 10 Reg 11 Reg 12 Reg 13 Reg 14 Reg 15 Reg 16 Reg 17 Reg 18 Reg 19 
                    

Imported intermediate 
goods                       

Imported-input/material 
costs     -0.0002 -0.0009     0.0001         0.0001 -0.0016 0.0001 -0.0015 0.0001 -0.0016 0.0001 -0.0016 

      (0.0002) (0.0005)*     (0.0004)         (0.0004) (0.0009)* (0.0004) (0.0009)* (0.0004) (0.0009)* (0.0004) (0.0009)* 
Imported input * Local 
Firm Dummy    0.0009         0.0021  0.0020  0.0021  0.0021 

        (0.0006)                 (0.0010)**   (0.0010)**   (0.0010)**   (0.0010)**
                    
                    

Observations 47664 47664 47664 47664 36274 36274 36274 36274 36274 36274 36274 36274 36274 36274 36274 36274 36274 36274 36274 
Number of id 11177 11177 11177 11177 10253 10253 10253 10253 10253 10253 10253 10253 10253 10253 10253 10253 10253 10253 10253 
Ho: Sum FDI 
variables=0 (Chi2) 0.0022 0.0504 0.0015 0.0057 20.6111 17.9101 20.6724 19.8252 20.8239 20.5319 20.6235 19.8804 19.77 20.8814 20.82 20.5929 20.492 20.6849 20.56 

Prob > chi2 0.96 0.82 0.97 0.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Ho: Sum input and 
ownership variables=0 
(Chi2) 

   0.01         1.3014  1.3141  1.387  1.3715 

Prob > chi2    0.9396         0.25  0.25  0.24  0.24 
Ho: Sum export and 
ownership variables=0 
(Chi2) 

             24.39  9.14  1.07  1.37 

Prob > chi2                         0   0.0025   0.3017   0.2415 
                    

Notes: (1) All regressions were estimated using fixed effects on a panel of firms. (2) All regressions include the following controls: Size, industry output (excluding the plant's own output), capacity utilization, industrial concentration indices, U.S. 
consumption, log of exchange rate times U.S. PPI in the industry, and year dummies. Regressions 4 to 10 also include log TFP in year t. (3) Bootstrapped standard errors in parentheses. 

 * significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. 
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TABLE 2 
TOTAL FACTOR PRODUCTIVITY AND INTEGRATION IN MEXICO: REGRESSION RESULTS 

 Dependent Variable: 
Log TFP 

Dependent Variable: 
Change in Log TFP 

                

Explanatory variables Reg 1 Reg 2 Reg 3 Reg 4 Reg 5 Reg 6 Reg 7 Reg 8 Reg 9 Reg 10 Reg 11 Reg 12 Reg 13 Reg 14 Reg 15 
                

Competition from imports                    
Log imports/industry output 0.5148 0.3994   0.5159 0.2398 0.1223   0.2390 0.2399 0.2506 0.2386 0.2387 0.2496 0.2372 0.2498 
  (0.0440)*** (0.0341)*** (0.0437)*** (0.0537)*** (0.0421)*** (0.0531)*** (0.0539)*** (0.0549)*** (0.0536)*** (0.0538)*** (0.0548)*** (0.0538)*** (0.0546)*** 
Mexican tariff on total imports -0.0028 -0.0033  -0.0027 -0.0040 -0.0039  -0.0039 -0.0040 -0.0049 -0.0039 -0.0039 -0.0049 -0.0039 -0.0049 
  (0.0010)*** (0.0009)*** (0.0010)*** (0.0014)*** (0.0014)*** (0.0014)*** (0.0014)*** (0.0013)*** (0.0014)*** (0.0014)*** (0.0013)*** (0.0014)*** (0.0013)*** 
FDI spillovers                    
Intra-industry FDI -0.2706   -0.1503 -0.0242 0.0209   0.0804 0.0733 0.0210 -0.0178 0.0210 0.0211 -0.0177 0.0226 -0.0188 
  (0.0480)*** (0.0440)*** (0.1069) (0.0489)   (0.0441)* (0.1024) (0.0488) (0.0465) (0.0488) (0.0488) (0.0465) (0.0488) (0.0464) 
FDI-Forward linkages 0.9286  0.1429 1.2100 0.4698  0.0748 0.4448 0.4698 0.4761 0.4668 0.4667 0.4736 0.4631 0.4745 
  (0.1052)*** (0.0530)*** (0.1912)*** (0.1190)*** (0.0510) (0.1789)** (0.1190)*** (0.1181)*** (0.1188)*** (0.1188)*** (0.1179)*** (0.1186)*** (0.1174)*** 
FDI-Backward linkages 0.9684   1.1038 0.5621 1.2233   1.2462 1.0181 1.2232 1.1870 1.2218 1.2216 1.1849 1.2265 1.1870 
  (0.1187)*** (0.1032)*** (0.2917)* (0.1166)*** (0.1063)*** (0.2846)*** (0.1166)*** (0.1114)*** (0.1166)*** (0.1166)*** (0.1113)*** (0.1165)*** (0.1114)*** 
Intra-industry FDI * Local Firm Dummy     -0.3051     -0.0621         
      (0.1178)***     (0.1132)         
FDI-Forward linkages * Local Firm Dummy       -0.3057       0.0234               
        (0.1835)*       (0.1722)               
FDI-Backward linkages * Local Firm Dummy     0.4483     0.2289         
      (0.3028)     (0.2931)         
Exporting activity                    
U.S. Tariff (Mx - RofW) -0.0351 -0.0288   -0.0351 -0.0164 -0.0069   -0.0163 -0.0164 -0.0158 -0.0162 -0.0162 -0.0156 -0.0161 -0.0156 
  (0.0037)*** (0.0031)*** (0.0036)*** (0.0048)*** (0.0041)*   (0.0047)*** (0.0048)*** (0.0047)*** (0.0048)*** (0.0048)*** (0.0047)*** (0.0048)*** (0.0047)*** 
Exporter            0.0003   0.0007  -0.0079   
             (0.0047)   (0.0047)  (0.0147)   
Exports/Sales                   0.0129     0.0145   0.0516 
                    (0.0139)     (0.0139)   (0.0371) 
Exporter * Local Firm Dummy                 0.0092   
                  (0.0156)   
Exports/Sales * Local Firm Dummy                             -0.0427 
                              (0.0403) 
Imported intermediate goods                    
Imported-input/material costs              -0.0338 -0.0339 -0.0320 -0.1014 -0.0908 
               (0.0138)** (0.0138)** (0.0134)** (0.0365)*** (0.0347)*** 
Imported input * Local Firm Dummy                           0.0786 0.0686 
                            (0.0396)** (0.0379)* 
                
Observations 38024 38401 38527 38024 31940 32248 32365 31940 31940 30922 31940 31940 30922 31940 30922 
Number of group (clase folio) 5935 5980 6012 5935 5779 5819 5854 5779 5779 5647 5779 5779 5647 5779 5647 
Ho: Sum FDI variables=0 (Chi2 of F-stat) 94.70  91.04 82.08 110.25  147.38 101.34 110.36 111.49 109.98 110.10 111.34 110.84 111.59 
Prob > F or Chi2 0.00  0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Ho: Exports*domestic=0 (Chi2)                 0.06 0.35 
Prob > chi2                 0.7991 0.559 
Ho: Imported inputs*domestic=0 (Chi2)                 2.32 2.30 
Prob > chi2                           0.1277 0.1293 
                

Notes: (1) All regressions were estimated using two-stage least squares on a panel with fixed effects. Endogenous variables: Mexican and U.S. tariffs, imports/output, industry real exchange rate. Instrumental variables: NAFTA-negotiated tariffs, 
predicted imports/output from gravity equation, and nominal exchange rate multiplied by U.S. industry producer price index. (2) All regressions include the following controls: size, industry output (exluding the plant's own output), capacity 
utilization, industrial and geographic concentration indices, U.S. consumption, log of exchange rate times U.S. PPI in the industry, and year dummies. Regressions 4 to 9 also include log TFP in year t. (3) "Mexican tariff" is the ISIC (rev 3) 
4-digit industry tariff on world imports, weighted by trade. "U.S. tariff" is the difference between effective tariffs on Mexican imports and on imports from the rest of the world in the industry. FDI variables refer to the fraction of output 
produced by foreign plants; linkages were calculated using Mexican input-output data as weights. (4) Standard errors in parentheses. 

 * significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. 
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APPENDIX 
EMPIRICAL METHODOLOGY 

(a) Productivity Estimates 

The analysis applies an algorithm proposed by Olley and Pakes [1996] to account for simultaneity 
and sample selection issues in estimating the parameters of a Cobb-Douglas production function 
with skilled (Ls) and unskilled (Lu) labor, materials (M), and capital (K) inputs as regressors, and 
output (Y) as the dependent variable: 
 
ln ln ln ln ln ,u s

ijt o u ijt s ijt m ijt k ijt ijt ijtY L L M K pβ β β β β ε= + + + + + +  (1) 

 
where lnijt ijtp P≡ represents total factor productivity (in logs) for firm i in industry j during year t. 
Different production functions were estimated for eight manufacturing industries (industries 31 to 
38 in the International Standard Industrial Classification- ISIC, revision 2, see Tables A1a and 
A1b). In the case of Brazil, where a more disaggregated classification was available (see below), 
production functions were also estimated for the 21 sectors of the ISIC, revision 3 (see table A1c). 
Productivity was then defined as the unexplained residual 
 

� � � �� ln ln ln ln lnu s
ijt ijt u ijt s ijt m ijt k ijtp Y L L M Kβ β β β= − − − −  (2) 

 
Figures 6 and 7 reflect the output-weighted average firm-level productivity growth using ISIC 
revision 2 production functions, excluding the lower and upper 1-percent tails of the distribution of 
TFP to remove outlying observations.23 The analysis underlying Figure 8 extends the productivity 
decomposition proposed by Griliches and Regev [1995] by further distinguishing between intra- 
and inter-industry reallocation of resources. Specifically, letting j

jt i j it ijtP s P∈= Σ  represent industry 

j's aggregate TFP (in levels) in year t, manufacturing sector-wide productivity is t
t j j jtP s P= Σ , 

where j
its represents firm i's share of industry j's output and j

ts represents industry j's share of total 
manufacturing output. Then, productivity growth in the manufacturing sector is given by the 
expression 
 

Reallocation acrossWithin-firm TFains Within-industry
industriesreallocation

ijt ijt t

j j j
t j i j j it j i j j it j jP s s P s P s P s∈ ∈∆ = Σ Σ ∆ + Σ Σ ∆ + Σ ∆

!"#"$!""#""$ !""#""$
 (3) 

 
The first right-hand side term reflects the contribution to TFP growth of within-firm efficiency 
improvements, whereas the second and third term reflect the contribution of resource reallocation 

____________ 
23 The use of productions functions based on either ISIC revision 2 or revision 3 classifications produced similar TFP 
growth results for Brazil. We opted for the revision 2 results in the econometric exercises for Brazil to have the same 
breakdown as Mexico. 
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from less to more productive firms within or across industries, respectively. A bar over a variable 
indicates the average over t and t+1 for a given variable. Since performing such decomposition 
requires aggregating across firms in industries with different production functions, TFP estimates 
were normalized as in Pavcnik [2000] by subtracting the productivity level of a so-called "reference 
firm" in the initial year (1996 for Brazil and 1993 for Mexico). Thus, the implicit TFP growth 
rates in Figure 8 are not readily comparable to those in Figures 6 and 7. In the decomposition 
exercise, we follow Bernard and Jensen [2001] in classifying firms according to alternative 
industry typologies. 
 
 
(b) Impacts of Trade and FDI 

With the productivity estimates in hand, we explain a firm's efficiency as a function of trade 
policy variables (e.g., tariffs), foreign capital participation and FDI, exports, imported-input use, 
as well as other controls needed to prevent omitted variable biases. Thus, one may estimate 
equations of the form: 
 

ijt ijt 1 ijt 2 itTrade β FDI βProductivity controls ε= + + +  (4) 

 
where ijtTrade  and ijtFDI  are matrices of trade- and FDI-related variables. The dependent 
variable, productivity, is either log TFP or the change in log TFP from t to t+1; in the latter case, 
all right-hand side variables are measured at year t. The availability of panel data allows tracking 
each plant over time and controlling for unobserved plant characteristics via fixed-effect panel 
techniques. Tables A2a and A2b present the descriptive statistics for the relevant variables. 
 
Since trade policy is potentially endogenous -for example, less productive industries may receive 
more protection from policymakers- one needs to find appropriate instrumental variables to obtain 
consistent estimates of the coefficients in vector 1β . In the Mexican case the analysis uses the 
NAFTA-agreed tariffs as instruments for the actual Mexican tariffs on world trade, as well as for 
U.S. tariffs on Mexican goods. NAFTA tariff phase-out negotiations finished in August 1992. 
Moreover, according to NAFTA Annex 302.2, paragraph 2, the base rate for determining import 
duties after applying the staging category agreed upon "generally reflect the rate of duty in effect 
on July 1, 1991." Thus, we can safely consider that they are exogenous (that is, they are not 
influence by plant-level TFP levels during the 1993-2000 period). Moreover, they are highly 
correlated with actual tariffs. For Brazilian tariffs, we use Mexican most-favored nation tariffs as 
instruments; the two variables have a 0.5 correlation coefficient and it seems unlikely that Brazilian 
producers adjust their efficiency levels to Mexican protection, as the two countries engage in little 
bilateral trade. 
 
For both countries, we instrumented import penetration (more specifically, imports divided by 
shipments measured in PPP terms) using a gravity equation approach as in Frankel and Romer 
[1999]. Using industry-level bilateral import figures for Mexico and Brazil with every other 
country in the world, we fit the following gravity equation: 
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( ) ( ) ( )

( )

ln ln ln ln

ln
year dummies industry dummies

it
ijt it it i

it

i i i i i

ijt

GDPIMP GDP FTA distance
POP

area border language island landlocked
ε

 
= + + + 

 
+ + + + +
+ + +

 (5) 

 
where ijtIMP  are imports from country i in industry j during year t; itGDP  and itPOP  are, 
respectively, gross domestic product and population in country i at time t; itFTA  is a dummy 
equal to one if Mexico (Brazil) and country i are members of a common free trade agreement in 
year t; idistance  is the great circle distance between Mexico (Brazil) and country i in kilometers; 

iarea  is country i's land area in squared kilometers; the indicator variables iborder , ilanguage , 

iisland , and ilandlocked  are each equal to one if, respectively, Mexico (Brazil) and country i 
share a common border, a common language, country i is an island or it is landlocked. The period 
of analysis is 1993-2000 for Mexico and 1996-2000 for Brazil and year dummies were used 
accordingly. Industry dummies for all four-digit ISIC revision 3 manufacturing industries were 
included. We estimated equation (5) pooling the data for all countries, industries and years and 
applying ordinary least squares. We also estimated equation (5) one industry at a time, pooling all 
countries and years, but the correlation of the fitted values with actual imports, as well as the 
productivity results, did not differ. GDP and trade data are expressed in 1995 U.S. dollars.24 

 
According to the gravity equation literature and to trade theory, one expects Mexican and Brazilian 
imports to be positively correlated to its partners' GDP, GDP per capita, having common border 
or speaking a common language, and sharing an FTA. In contrast, imports are expected to be 
negatively affected by distance and geographic isolation (being landlocked or an island), and the 
partner's land area (which proxies for the size of the domestic market in the partner country). As 
Table A3 illustrates, all variables in the gravity equation are significant, except for landlocked in 
the case of Mexico, and have the expected sign. After transforming to levels, we aggregate bilateral 
fitted import values across countries in order to get a measure of total Mexican and Brazilian 
imports at the industry level explained solely by the gravity equation variables and that, therefore, 
is uncorrelated with the error term in equation (4). In order to control for changes in the import 
ratio, which reflects only the impact of exchange rate movements on the dollar denominated 
value of output, we used purchasing power parity exchange rates to covert output denominated in 
local currency to dollars. The correlation between the ratio of this measure of imports to industry 
output and the actual ratio is above 0.97 for Mexico and 0.74 for Brazil. 
 
Tables A4a and b present the first-stage results for the baseline regressions under the two-stage 
least square approach, using the instruments described above. 
 
Last, since exporting activities and the use of imported inputs are potentially endogenous, with 
more productive plants engaging in exports or establishing links with world-class input suppliers, 

____________ 
24 Import figures come from Mexico's Secretaría de Economía and from Brazil's Secex. All other data were kindly 
provided by Ernesto Stein (IDB) and come from Stein and Daude [2001], the World Bank's World Development 
Indicators and from the CIA's World Factbook. 
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we only include this kind of variables in regressions where the dependent variable is the change 
in log TFP. We believe this decision ameliorates our concern of biased estimates since what we 
capture is the impact that, say, exporting today has on productivity growth over the coming year. 
 
 
(c) Data Construction 

MEXICO 

Plant-level data: The paper uses a panel of manufacturing plants from the annual industrial survey 
(EIA, Encuesta Industrial Anual) collected by Mexico's INEGI (Instituto Nacional de Estadística 
Geografía e Informática). EIA includes approximately 6,800 plants, although missing data reduced 
the number of plants used in this study to around 5,800. The original sample was designed so as 
to account for at least 80 percent of the value of output in each of 205 industries in the CMAP 
(Clasificación Mexicana de Actividades y Productos), out of 306 industries in the manufacturing 
sector. All plants with more than 100 employees were included in the initial sample. In addition, a 
random sample of smaller plants was added to the sample and in some cases all plants in an industry 
were included. Still, the sample is biased toward medium and large plants. 
 
Although good information exists to explain attrition, the sample was not updated, except rarely, 
to account for plant entry in an industry. Thus, our analysis includes only plants that existed in 
1993 and that either were in operation throughout the period of analysis or that exit the sample 
because they went out of business; plants that stopped reporting information to INEGI or that 
shutdown for reasons other than a decision to exit the industry (e.g., a strike) were dropped from 
the sample. 
 
EIA contains information on the book value of fixed assets, investment, domestic and imported 
material inputs, hours worked and number of employees, the value of domestic and foreign sales, 
and the total value of output, among other. Additional plant level information, such as working 
hours by skill level, was obtained from INEGI's monthly industrial survey (Encuesta Industrial 
Mensual) or from unpublished INEGI information. Access to the data was granted by INEGI 
upon condition of confidentiality. 
 
Industry-level producer and input price indices were obtained from Banco de México's webpage. 
Such indices are classified according to the national accounts classifier and were transformed to 
the CMAP classification using a correspondence table provided by INEGI. An implicit price index 
for gross fixed asset formation was obtained from INEGI's Banco de Información Económica 
database. 
 
 
Capital stock: In order to obtain a series for the stock of capital at the plant level, the analysis 
uses the perpetual inventory method, Kit+1 = (1 - δit) Kit + Iit, where Kit+1 is the stock of capital at 
the beginning of year t+1 in plant i, Iit is investment in fixed assets during year t and δit is the 
depreciation rate of capital during the year. First, using the implicit price index for fixed asset 
formation, we transformed investment figures into 1993 prices. Then, for every year, we calculated 
the depreciation rate using the reported amount of depreciated assets during the year, reported at 
book value, and the book-value of assets at the beginning of the year. Last, we defined the initial 
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value of the capital stock as the book-value of fixed assets at the beginning of 1993, the first year 
in our sample, and updated the capital stock series with the investment and depreciation rates 
found earlier. 
 
 
Trade and tariff data: Detailed trade and import duties data for Mexico and the United States 
were obtained at the Harmonized System 8- or 10-digit tariff line level, respectively. Mexican 
data come from INEGI and Secretaría de Economía and, for the United States, from the U.S. 
Department of Commerce. Mexican tariff information include preferential tariffs applied on 
specific countries according to the several free trade agreements negotiated by Mexico. Data 
were aggregated to the four-digit industry level, according to the International Standard Industrial 
Classification (ISIC), revision 3, using a correspondence table provided by the United Nation's 
Economic Commission for Latin America and the Caribbean (CEPAL [1998]). U.S. tariffs on 
imports from Mexico and the rest of the world were calculated dividing collected duties by the 
customs value of imports. In order to obtain Mexican tariff figures at the industry level, 8-digit 
HS tariffs were aggregated to the 6-digit level using the value of Mexican imports as weights. 
We then aggregated to the ISIC industry level using U.S. exports to the world, excluding Mexico, 
as weights. 
 
 
Foreign capital participation: INEGI provided information on the percent of equity owned by 
foreigners, with some detail on the country of ownership, for the year 1994. Information for other 
years was unavailable. We assumed the structure of ownership remained unchanged throughout 
the period of analysis. We defined a plant to be "foreign" if foreigners owned more than 50 percent 
of equity. With this information at hand, we calculated the fraction of industry output produced 
by foreign plants in each industry to account for the possibility of spillovers from foreign direct 
investment. In the econometric exercises, we excluded a foreign plant's own output when measuring 
foreign capital participation in the industry to which the plant belongs. In order to account for the 
possibility of spillovers from industries upstream or downstream in the production process, we 
calculate average foreign capital participation in industries with backward or forward linkages. 
To this effect, we use intermediate good purchases from and sales to other industries as weights in 
calculating such averages, relying on an input-ouput matrix for Mexico provided by the Inforum 
Project at the University of Maryland. 
 
 
BRAZIL 

Firm level data: The productivity analysis for Brazil is based on an unbalanced panel dataset of 
firms drawn from the Annual Industrial Survey (Pesquisa Industrial Anual - PIA) conducted by 
IBGE, Brazil's statistical office. The choice of period was 1996-2000 for two reasons: first, in 
1996 PIA went through a major methodological overhaul, which led, inter alia, to a larger and more 
representative sample (an average sample of 110,000 firms in 1996-2000), but which compromised 
the comparability of the pre- and post-1996 series; and second, the quality of the data collected 
until 1995 suffered with the extremely high inflation of the pre-1994 period and with the frequent 
changes in accountancy methods. The "new" PIA, though, has a major drawback, which is the 
lack of information on capital stock. To obtain this information, three other databases were used: 
the 1995 PIA (approximately 4,597 firms), a corporate income tax database from Receita Federal 
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for 1996-1998 (approximately 20,000 firms) and a balance sheet database built by Fundação 
Getulio Vargas (approximately 4,000 firms). The crossing of firm-level information among these 
databases led to a panel dataset of approximately 11,900 firms. This dataset accounted in average 
for 83 percent of the manufacturing industry value-added and for 62 percent of manufacturing 
employment over the period. All the relevant variables were deflated to 1995 prices, with the 
use of general (for non-sector specific variables such as investment) and sectoral price indices 
(sector specific variables such as output and inputs). The latter were based on national account 
implicit deflators available at the setor matriz level (81 sectors) and converted to ISIC four digits 
(output) and on technical coefficients of the input-output matrix (cost indices). Since there was no 
information available on 1999 and 2000 technical coefficients, the information for 1998 was 
used for those two years. To check the sensitivity of the productivity results to different deflators, 
another series of output and inputs at 1995 prices was constructed taking as a the sector specific 
deflator the wholesale price index (Indice de Preço de Atacado Fundação Getúlio Vargas). The 
results, though, were similar to those using the national account implicit deflator. Data on industry 
capacity utilization, used as a control in the trade related regressions is from Fundação Getulio 
Vargas. 
 
Capital stock: The variable capital stock was constructed using information on fixed assets for 
1995 taken from the three alternative databases mentioned above and updating this information 
for the other years using the perpetual inventory method. The information on fixed assets was 
limited to roughly 5,000 firms. For the rest of the firms, there was information on total assets. 
To obtain the missing information on fixed assets, fixed assets/total assets (Kf / Kt) ratios were 
estimated based on the data of those firms that had information on these two variables. The Kf / Kt 
ratio was regressed on non-labor inputs, depreciation and sectoral dummies. The depreciation 
variable was based on PIA information except for those firms whose depreciation ratios were 
well beyond the industry norm. For those firms, the depreciation ratio used was inputted through 
linear regression and prediction. Following Muendler [2002] capital stock equivalents to leasing 
and renting expenditures were built, adjusted by depreciation and real interest rates, and added to 
the firms proprietary stock. The capital stock variable was constructed so capital stock at time t 
does not contain investment at time t. Investment flows were deflated with a price index based on 
the economy's capital formation vector. 
 
Trade and tariff data: Detailed trade and import duties data for Brazil s were obtained at the 
Harmonized System 8- or 10-digit tariff line level, respectively. Trade data come from SECEX 
and Tariff data from Unctad Trains. Data were aggregated to the four-digit industry level, 
according to CNAE (Classificação Nacional de Atividades Economicas) and then to International 
Standard Industrial Classification (ISIC), revision 3, using a correspondence table provided by 
IBGE. In order to obtain tariff figures at the industry level, 8-digit HS tariffs were aggregated 
using the value of Brazil total trade as weights. 
 
Foreign capital participation: The data on FDI exposure was constructed based, respectively, on 
BACEN 1995 and 2000 Foreign Capital Census' firm level information. In order to measure intra- 
and inter-industry spillovers from FDI, the analysis uses information on the percent of equity 
owned by foreigners in 1995. To avoid endogeneity problems, the analysis assumes that the 
structure of ownership remained unchanged through 2000. A firm is considered to be "foreign" if 
foreigners owned more than 50 percent of equity. With this information at hand, the fraction of 
industry output produced by foreign plants in each industry was taken as the measure for foreign 
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capital participation. In order to account for the possibility of spillovers from industries upstream 
or downstream in the production process, the analysis considers the average foreign capital 
participation among the firm's buyers and suppliers, using the coefficients of the input-output 
matrix as weights. The firms' cost (backward linkages) and demand structures (forward linkages) 
were assumed to be the same in each industry. 
 
 
 

TABLE A1A 
MEXICO'S PRODUCTION FUNCTION ESTIMATION RESULTS 

Manufacturing division 31 32 33 34 35 36 37 38 39 
          

Unskilled labor 0.093 0.246 0.060 0.140 0.054 0.102 0.126 0.101 0.090 
  (0.008)*** (0.009)*** (0.033)* (0.016)*** (0.010)*** (0.018)*** (0.040)*** (0.009)*** (0.032)*** 
          
          

Skilled labor 0.061 0.094 0.162 0.088 0.151 0.136 0.066 0.123 0.159 
 (0.007)*** (0.008)*** (0.022)*** (0.010)*** (0.010)*** (0.015)*** (0.014)*** (0.007)*** (0.028)*** 
          
          

Materials 0.826 0.652 0.747 0.732 0.763 0.781 0.809 0.777 0.724 
  (0.008)*** (0.010)*** (0.024)*** (0.014)*** (0.011)*** (0.015)*** (0.035)*** (0.007)*** (0.024)*** 
          
          

Capital 0.049 0.077 0.059 0.072 0.084 0.013 0.027 0.041 0.007 
 (0.004)*** (0.006)*** (0.005)*** (0.006)*** (0.004)*** (0.005)*** (0.008)*** (0.005)*** (0.003)** 
          
          

Observations 4639 4052 780 1362 4720 1325 497 5603 57 
          

Notes: Bootstrapped standard errors in parentheses. 
 * significant at 10%; ** significant at 5%; *** significant at 1%. 

 
 
 

TABLE A1B 
BRAZIL'S PRODUCTION FUNCTION ESTIMATION RESULTS (ISIC REV. 2, 2 DIGITS) 

Sectors 31 32 33 34 35 36 37 38 39 
          

Unskilled labor 0.131 0.243 0.237 0.266 0.108 0.225 0.170 0.226 0.219 
  (0.009)*** (0.011)*** (0.021)*** (0.036)*** (0.009)*** (0.016)*** (0.019)*** (0.009)*** (0.029)*** 
          
          

Skilled labor 0.108 0.096 0.105 0.197 0.177 0.102 0.129 0.175 0.144 
 (0.006)*** (0.007)*** (0.013)*** (0.018)*** (0.008)*** (0.013)*** (0.023)*** (0.007)*** (0.025)*** 
          
          

Materials 0.761 0.666 0.711 0.594 0.718 0.712 0.715 0.632 0.636 
  (0.010)*** (0.012)*** (0.024)*** (0.052)*** (0.009)*** (0.012)*** (0.027)*** (0.009)*** (0.029)*** 
          
          

Capital 0.070 0.111 0.046 0.086 0.075 0.102 0.132 0.056 0.071 
 (0.003)*** (0.009)*** (0.006)*** (0.008)*** (0.004)*** (0.011)*** (0.019)*** (0.007)*** (0.009)*** 
          
          

Observations 3449 2551 1500 1452 3437 939 584 4317 154 
          

Notes: Bootstrapped standard errors in parentheses. 
 * significant at 10%; ** significant at 5%; *** significant at 1%. 
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TABLE A1C 
BRAZIL'S PRODUCTION FUNCTION ESTIMATION RESULTS (ISIC REV. 3, 2 DIGITS) 

Sectors 15 17 18 19 20 21 22 24 25 26 27 28 29 31 32 33 34 36 
    

Unskilled labor 0.131 0.187 0.272 0.26 0.271 0.218 0.267 0.068 0.174 0.225 0.17 0.245 0.156 0.201 0.185 0.267 0.321 0.213 

  (0.009)*** (0.012)*** (0.020)*** (0.021)*** (0.029)*** (0.019)*** (0.039)*** (0.011)*** (0.013)*** (0.016)*** (0.019)*** (0.019)*** (0.012)*** (0.025)*** (0.022)*** (0.033)*** (0.031)*** (0.021)***
                   
                   

Skilled labor 0.108 0.093 0.136 0.044 0.124 0.116 0.235 0.188 0.136 0.102 0.129 0.14 0.173 0.211 0.14 0.135 0.148 0.104 

 (0.006)*** (0.012)*** (0.014)*** (0.011)*** (0.021)*** (0.015)*** (0.022)*** (0.011)*** (0.011)*** (0.013)*** (0.023)*** (0.012)*** (0.011)*** (0.020)*** (0.023)*** (0.038)*** (0.018)*** (0.013)***
                   
                   

Materials 0.761 0.68 0.624 0.678 0.659 0.715 0.506 0.729 0.681 0.712 0.715 0.611 0.67 0.586 0.65 0.526 0.573 0.714 

  (0.010)*** (0.014)*** (0.024)*** (0.019)*** (0.039)*** (0.017)*** (0.076)*** (0.013)*** (0.013)*** (0.012)*** (0.027)*** (0.020)*** (0.012)*** (0.024)*** (0.023)*** (0.043)*** (0.030)*** (0.024)***
                   
                   

Capital 0.070 0.017 0.057 0.052 0.055 0.073 0.075 0.074 0.065 0.09 0.098 0.077 0.054 0.086 0.057 0.113 0.069 0.07 

 (0.003)*** (0.009)* (0.010)*** (0.004)*** (0.017)*** (0.009)*** (0.006)*** (0.003)*** (0.008)*** (0.006)*** (0.012)*** (0.005)*** (0.005)*** (0.016)*** (0.009)*** (0.004)*** (0.009)*** (0.006)***
                   
                   

Observations 3449 901 633 873 497 550 704 1922 1228 939 584 1304 951 407 290 191 841 1076 
    

Notes: Bootstrapped standard errors in parentheses; Sectors 16, 23, 30 and 35 were agregated into sectors 15, 24, 32 and 34, respectively, due to the small number observations. 
 * significant at 10%; **significant at 5%; ***significant at 1%. 
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TABLE A2A 
DESCRIPTIVE STATISTICS FOR BRAZIL 

Year 
Variable  Total 1996-2000 Mean 

[Std Dev] 1996 1997 1998 1999 2000 
       

Change in log TFP from t to t+1 Mean -0.012 -0.005 -0.016 -0.010 -0.020 --- 

  Std. Dev. 0.365 0.362 0.362 0.373 0.362 --- 
        
        

Log TFP Mean 2.929 2.933 2.941 2.932 2.927 2.907 

  Std. Dev. 0.824 0.818 0.826 0.836 0.823 0.813 
        
        

MFN tariffs Mean 16.841 15.861 15.546 18.105 17.578 17.130 

  Std. Dev. 5.855 7.134 5.896 5.545 5.171 4.810 
        
        

Log Imports/Output Mean -2.758 -2.785 -2.665 -2.725 -2.761 -2.853 

  Std. Dev. 1.511 1.403 1.402 1.555 1.617 1.559 
        
        

Intra-Industry FDI Mean 0.230 0.220 0.226 0.232 0.237 0.236 

  Std. Dev. 0.230 0.223 0.226 0.230 0.237 0.235 
        
        

FDI in backward linked industries Mean 0.255 0.245 0.249 0.255 0.259 0.266 

  Std. Dev. 0.207 0.199 0.201 0.205 0.209 0.220 
        
        

FDI in forward linked industries Mean 0.248 0.238 0.244 0.250 0.254 0.256 

  Std. Dev. 0.188 0.180 0.186 0.190 0.193 0.188 
        
        

Exports/Sales Mean 0.067 0.067 0.063 0.061 0.065 0.085 

  Std. Dev. 0.182 0.182 0.176 0.171 0.180 0.204 
        
        

Exports/Sales Mercosur Mean 0.011 0.009 0.010 0.011 0.011 0.014 

  Std. Dev. 0.041 0.040 0.041 0.043 0.039 0.044 
        
        

Exporter dummy Mean 0.404 0.416 0.399 0.383 0.364 0.475 

  Std. Dev. 0.491 0.493 0.490 0.486 0.481 0.499 
        
        

Exporter dummy Mercosur Mean 0.293 0.295 0.288 0.279 0.266 0.354 

  Std. Dev. 0.455 0.456 0.453 0.448 0.442 0.478 
        
        

Imported inputs/Total non-labor costs Mean 0.078 0.079 0.078 0.075 0.070 0.089 

  Std. Dev. 0.183 0.183 0.181 0.179 0.177 0.196 
   

 
 
 
 



38 

 
 
 

TABLE A2B 
DESCRIPTIVE STATISTICS FOR MEXICO 

Year 
Variable  Total 1993-2000 

Mean [Std Dev] 1993 1994 1995 1996 1997 1998 1999 2000
     

Change in log TFP from t to t+1 Mean -0.019 -0.093 0.017 0.011 -0.016 -0.036 -0.014 0.013 --- 

  Std. Dev. 0.257 0.355 0.295 0.249 0.217 0.177 0.185 0.177 --- 
     
     

Log TFP Mean 1.146 1.227 1.139 1.150 1.161 1.141 1.106 1.091 1.109

 Std. Dev. 0.451 0.354 0.427 0.474 0.471 0.460 0.450 0.484 0.497
     
     

Mexican tariff on all imports Mean 11.866 16.863 12.578 12.964 11.649 10.613 9.564 9.729 7.844

  Std. Dev. 13.001 14.587 12.107 14.207 13.727 13.252 11.878 10.950 7.677
     
     

Log Imports/Output Mean -0.628 -1.157 -0.954 -0.892 -0.656 -0.468 -0.253 -0.124 0.009

 Std. Dev. 1.242 1.145 1.122 1.204 1.137 1.229 1.229 1.239 1.172
     
     

Intra-Industry FDI Mean 0.151 0.142 0.146 0.153 0.153 0.152 0.156 0.157 0.153

  Std. Dev. 0.214 0.203 0.209 0.219 0.218 0.217 0.217 0.219 0.214
     
     

FDI in backward linked industries Mean 0.192 0.175 0.186 0.195 0.195 0.194 0.199 0.204 0.202

 Std. Dev. 0.067 0.065 0.064 0.065 0.069 0.068 0.069 0.067 0.066
     
     

FDI in forward linked industries Mean 0.351 0.326 0.334 0.367 0.353 0.354 0.357 0.362 0.368

  Std. Dev. 0.207 0.189 0.195 0.227 0.211 0.211 0.206 0.208 0.209
     
     

U.S. preferential tariff Mean -2.932 -2.427 -3.011 -3.206 -3.182 -3.039 -3.015 -2.831 -2.697

 Std. Dev. 3.499 2.839 3.127 3.587 3.577 3.563 3.697 3.908 3.872
     
     

Exports/Sales Mean 0.094 0.064 0.068 0.098 0.105 0.110 0.111 0.109 0.105

  Std. Dev. 0.212 0.183 0.188 0.220 0.222 0.222 0.223 0.223 0.220
     
     

Exporter dummy Mean 0.368 0.273 0.279 0.352 0.395 0.428 0.422 0.437 0.437

 Std. Dev. 0.482 0.446 0.448 0.478 0.489 0.495 0.494 0.496 0.496
     
     

Imported inputs/Total non-labor costs Mean 0.130 0.123 0.127 0.126 0.128 0.136 0.133 0.135 0.136

  Std. Dev. 0.208 0.201 0.204 0.207 0.209 0.212 0.209 0.211 0.211
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TABLE A3 
INSTRUMENTING FOR IMPORTS 

GRAVITY EQUATION ESTIMATION RESULTS 

Pooled OLS estimates. 
Dependent variable: Log of bilateral imports by industry. 

 Mexico Brazil 
   

GDP 1.4156 1.1975 

 (0.0187)*** (0.0174)*** 

GDP/POP 0.3247 0.2624 

 (0.0535)*** (0.0431)*** 

FTA 0.7771 0.9834 

 (0.1312)*** (0.1524)*** 

Distance -0.9247 -0.7564 

 (0.0890)*** (0.0982)*** 

Landlocked -0.0428 -0.3732 

 (0.0662) (0.0579)*** 

Island -1.0770 -1.0945 

 (0.0802)*** (0.0971)*** 

Land area -0.1167 -0.1104 

 (0.0176)*** (0.0127)*** 

Border 0.1883 1.3205 

 (0.0866)** (0.1202)*** 

Common Language 1.9305 0.4879 

 (0.0667)*** (0.0963)*** 

Observations 16888 16146 

R-squared 0.6430 0.5435 
   

Notes: - Robust standard errors in parentheses. 
 - Significant at: * 10%; ** 5%; *** 1%. 
 - Constant's coefficient, as well as year and industry dummies, are not reported. 
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TABLE A4A 
TWO-STAGE LEAST SQUARE FIXED EFFECT REGRESSION: BRAZIL'S TFP LEVEL AND CHANGE 

 Reg 1 (Table 1) First stage regressions Reg 5 (Table 1) First stage regressions 

 Dependent 
variable: Log TFP

Industry real 
exchange rate

Log 
Import/industry 

output 
Tariffs Dependent variable: 

Change in Log TFP 
Industry real 

exchange rate

Log 
Import/industry 

output 
Tariffs 

         

Explanatory variables         
Log import ratio 0.1244       1.2889       
  (0.0285)***       (0.2433)***       
MNF tariffs -0.1250     -0.0507     
  (0.0389)***     (0.0448)*     
Sectoral real exchange rate 0.0879       -1.1268       
  (0.0958)       (0.2064)***       
Intra-industry FDI 0.3939 0.1722 0.7128 3.6188 -0.7933 0.1524 0.6969 3.5866 
  (0.1487)*** (0.0090)*** (0.6276)*** (0.4271)*** (0.2003)*** (0.0007)*** (0.0813)*** (0.5536)*** 
FDI-Forward linkages -0.0686 0.2908 0.6572 -4.3414 -1.2510 -0.1366 0.9035 -3.8070 
  (0.2721) (0.0195)*** (0.1357)*** (0.9235)*** (0.5408)** (0.0210)*** (0.2052)*** (1.3957)*** 
FDI-Backward linkages -0.3345 -0.6657 1.4201 4.0408 -1.3815 -0.0518 1.0282 -0.3189 
  (0.2444) (0.0126)*** (0.0871)*** (0.5978)*** (0.3806)*** (0.0168)*** (0.1645)*** (1.1189)*** 
Capacity utlization 0.0073 0.0016 -0.0236 0.0061 0.02570 -0.0001 -0.0181 -0.013 
  (0.0011)*** (0.0001)*** (0.0007)*** (0.0050) (0.0044)*** (0.0000)** (0.0009)*** (0.0062)*** 
Size (30-299 workers) -0.0540 -0.0038 -0.0172 0.0639 0.049 0.0001 -0.0379 0.1157 
  (0.0012)*** (0.0014)*** (0.0099)* (0.0685) (0.0289)** (0.0016) (0.0155)*** (0.1058) 
Size (>299 workers) -0.1029 -0.0058 0.0250 0.1274 -0.0474 -0.0041 0.0308 0.1849 
  (0.0185)*** (0.002)*** (0.0142)* (0.0979) (0.0349) (0.0020)** (0.0201)*** (0.1368) 
Herfindal -0.1321 -0.3758 0.6482 2.2222 -0.5049 -0.1821 -0.0986 3.8093 
  (0.1919) (0.0162)*** (0.1126)*** (0.7665)*** (0.3272) (0.0154)*** (0.1502) (1.0220)*** 
         

Instruments           
Industry nominal ex. rate adj. U.S. PPI   0.9448 0.2689 2.0864   0.9239 0.6827 1.2468 
    (0.0049)*** (0.0334)*** (0.2327)***   (0.0047)*** (0.0464)*** (0.3158)*** 
Predicted import ratio  0.1516 0.6877 0.2075  0.1423 0.2538 1.044 
   (0.0019)*** (0.0137)*** (0.0932)***  (0.0023)*** (0.0231)*** (0.1546)*** 
Mexico's NFM tariffs   -0.0018 0.0027 0.0117   -0.0011 -0.0031 0.0146 
    (0.0000)*** (0.0005) (0.0033)***   (0.0000)*** (0.0006)*** (0.0044)*** 
         
Observations 47664 47664 47664 47664 36274 36274 36274 36274 
Number of id 11177 11177 11177 11177 10253 10253 10253 10253 
Within R-squared - 0.9502 0.4945 0.2367 - 0.9706 0.4166 0.2805 
Sum FDI variables=0 0.0022     20.6111     
Prob > chi2 0.96       0       
         

Notes: (1) other controls included: industry output (exluding the plant's own output), U.S. consumption and year dummies. (2) Standard errors in parentheses. 
 * significant at 10%; ** significant at 5%; *** significant at 1%. 
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TABLE A4B 

TWO-STAGE LEAST SQUARE FIXED EFFECT REGRESSION: MEXICO'S TFP LEVEL AND CHANGE 

  Reg 1 (Table 2) First stage regressions Reg 5 (Table 2) First stage regressions 

 Dependent variable: 
Log TFP Mexican tariff Log Imports / 

industry output U.S. Tariff Industry real 
exchange rate

Dependent variable: 
Change in Log TFP Mexican tariff Log Imports / 

industry output U.S. Tariff Industry real 
exchange rate

           

Explanatory variables           

Mexican tariff on total imports -0.0028     -0.0040     

  (0.0010)***     (0.0014)***     

Log imports/industry output 0.5148     0.2398     

  (0.0440)***     (0.0537)***     

U.S. Tariff (Mx - RofW) -0.0351     -0.0164     

  (0.0037)***     (0.0048)***     

Industry real exchange rate 0.1540     -0.0728     

  (0.0465)***     (0.0607)     

Intra-industry FDI -0.2706 -11.2965 0.1311 -1.2372 0.1470 0.0209 -10.1706 0.0936 -1.4936 0.0570 

  (0.0480)*** (0.8205)*** (0.0325)*** (0.1769)*** (0.0197)*** (0.0489) (0.8815)*** (0.0375)** (0.2054)*** (0.0207)*** 

FDI-Backward linkages 0.9684 -11.5456 1.6515 18.0969 0.7496 1.2233 -2.2520 1.8923 18.9591 0.3211 

  (0.1187)*** (1.9209)*** (0.0762)*** (0.4141)*** (0.0462)*** (0.1166)*** (2.1195) (0.0901)*** (0.4938)*** (0.0498)*** 

FDI-Forward linkages 0.9286 11.7301 -1.3912 4.2309 0.0739 0.4698 6.7849 -1.3595 4.2109 0.1028 

  (0.1052)*** (0.9971)*** (0.0395)*** (0.2150)*** (0.0240)*** (0.1190)*** (1.0275)*** (0.0437)*** (0.2394)*** (0.0241)*** 

Industry capacity utilization -0.4403 0.4976 0.2462 0.0025 -0.3211 -0.0002 0.9398 0.2504 0.5056 -0.2376 

  (0.0379)*** (0.4960) (0.0197)*** (0.1069) (0.0119)*** (0.0368) (0.5268)* (0.0224)*** (0.1227)*** (0.0124)*** 

Industrial concentration 
(Herfindhal Index) -0.4530 7.0754 -0.4782 -1.9437 -0.4615 -0.0323 6.4194 -0.5127 -2.0822 -0.2639 

  (0.0564)*** (0.9496)*** (0.0376)*** (0.2047)*** (0.0228)*** (0.0557) (1.0350)*** (0.0440)*** (0.2411)*** (0.0243)*** 

Geographic concentration 
(Herfindhal Index) 0.0056 0.1428 -0.0032 0.0051 -0.0032 -0.0017 0.0996 0.0005 0.0002 -0.0024 

  (0.0016)*** (0.0277)*** (0.0011)*** (0.0060) (0.0007)*** (0.0016) (0.0307)*** (0.0013) (0.0071) (0.0007)*** 

U.S. consumption 0.0639 -9.6670 0.4088 2.6874 -0.0657 0.0615 -12.5007 0.5012 3.1538 -0.0686 

  (0.0313)** (0.3405)*** (0.0135)*** (0.0734)*** (0.0082)*** (0.0407) (0.3786)*** (0.0161)*** (0.0882)*** (0.0089)*** 

Size (101-500 workers) 0.0473 -0.0233 -0.0062 -0.0282 0.0206 0.0051 -0.0738 -0.0125 -0.0621 0.0093 

  (0.0097)*** (0.1672) (0.0066) (0.0360) (0.0040)*** (0.0094) (0.1786) (0.0076)* (0.0416) (0.0042)** 

Size (31-100 workers) 0.0787 0.2428 -0.0115 -0.0532 0.0281 0.0084 0.0576 -0.0194 -0.1064 0.0118 

  (0.0116)*** (0.1990) (0.0079) (0.0429) (0.0048)*** (0.0111) (0.2121) (0.0090)** (0.0494)** (0.0050)** 

Size (1-30 workers) 0.1014 0.1981 -0.0191 -0.0329 0.0471 0.0066 -0.0496 -0.0229 -0.0721 0.0250 

  (0.0141)*** (0.2399) (0.0095)** (0.0517) (0.0058)*** (0.0137) (0.2585) (0.0110)** (0.0602) (0.0061)*** 
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TABLE A4B (continued) 

  Reg 1 (Table 2) First stage regressions Reg 5 (Table 2) First stage regressions 

 Dependent variable: 
Log TFP Mexican tariff Log Imports / 

industry output U.S. Tariff Industry real 
exchange rate

Dependent variable: 
Change in Log TFP Mexican tariff Log Imports / 

industry output U.S. Tariff Industry real 
exchange rate

           

Instruments           

NAFTA Mexican tariff  0.9252 0.0008 0.0069 -0.0064  0.7342 0.0002 0.0105 -0.0080 

   (0.0138)*** (0.0005) (0.0030)** (0.0003)***  (0.0152)*** (0.0006) (0.0035)*** (0.0004)*** 

NAFTA U.S. tariff  -0.4380 0.0225 0.4295 -0.0095  -0.3027 0.0242 0.4069 -0.0081 

   (0.0154)*** (0.0006)*** (0.0033)*** (0.0004)***  (0.0155)*** (0.0007)*** (0.0036)*** (0.0004)*** 

Predicted import ratio  -3.9543 0.6629 0.9975 0.4781  -3.5999 0.6224 0.8810 0.4299 

   (0.2319)*** (0.0092)*** (0.0500)*** (0.0056)***  (0.2548)*** (0.0108)*** (0.0594)*** (0.0060)*** 

Industry nominal ex. rate adj. 
U.S. PPI  -7.9193 0.3464 2.9014 0.7237  -10.7813 0.5187 3.4784 0.7387 

   (0.4469)*** (0.0177)*** (0.0964)*** (0.0108)***  (0.5093)*** (0.0217)*** (0.1187)*** (0.0120)*** 
            
Observations 38024 38024 38024 38024 38024 31940 31940 31940 31940 31940 

Number of group (clase 
folio) 5935 5935 5935 5935 5935 5779 5779 5779 5779 5779 

Within R-squared 0.0561 0.3797 0.8661 0.5122 0.6880 0.4272 0.3660 0.8435 0.4986 0.7374 

Sum FDI variables=0 94.70     110.25     

Prob > chi2 0.00     0.00     
           

Notes: (1) Year dummies and a constant were also included but are not reported. (2) Standard errors in parentheses. 
 * significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. 
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TABLE A5A 
TOTAL FACTOR PRODUCTIVITY AND OWNERSHIP: 

REGRESSION RESULTS BRAZIL 

Explanatory variables Dependent Variable: 
TFP Level 

  

Foreign Firm Dummy 0.1601 

  (0.0067)*** 

Size (30-299 workers) -0.0186 

  (0.0113) 

Size (>299 workers) -0.1287 

  (0.0117)*** 
  

Observations 51077 

R-squared 0.7549 
  

Notes: - All regressions includes year and industry dummies (ISIC, Rev3, 2 
digits). 

 - Robust standard errors in parentheses. 
- * significant at 10%; ** significant at 5%; *** significant at 1%. 

 
 
 

TABLE A5B 
TOTAL FACTOR PRODUCTIVITY AND OWNERSHIP: 

REGRESSION RESULTS MEXICO 

Explanatory variables Dependent Variable: 
TFP Level 

Foreign Firm Dummy 0.1295 

 (0.0064)*** 

Size (101-500 workers) 0.0072 

 (0053) 

Size (31-100 workers) 0.290 

 (0.0062)*** 

Size (1-30 workers) 0.0557 

 (0.0088)*** 
  

Observations 39060 

R-squared 0.4956 
  

Note: - All regressions includes year and industry dummies (cemat 6 digits). 
 - Robust standard errors in parentheses. 
 * significant at 10%; ** significant at 5%; *** significant at 1%. 
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