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Plant-level panel data from Mexico’s Annual Industrial Survey is employed to evaluate
the impact of reductions in tariffs and import license coverage on final goods, as well as
intermediates, on firms’ investment decisions. Using data from 1984 to 1990, a period
during which a large scale trade liberalization occurred, a dynamic investment equation
is estimated using the system-GMM estimator developed by Arellano and Bover (1995)
and Blundell and Bond (1998). Consistent with theory, the empirical analyses show
that a reduction in import protection on final goods leads to lower plant-level invest-
ment, whereas reductions in tariffs and import license coverage on intermediate inputs
result in higher investment. Also, firms with larger import costs experience a larger in-
crease in investment following a reduction in import protection. On the other hand,
higher markup firms lower investment more aggressively following reductions in tariffs
and import license coverage on final goods. JEL codes: E22, F13, O16, O24, D92

Economic theory emphasizes the importance of free trade for increasing market
efficiency and stimulating investment in new technologies. In the last 30 years,
trade liberalization has been an important policy tool for many governments
around the globe. A large number of developing countries and emerging econ-
omies have abandoned protectionist policies in an attempt to boost economic
growth (e.g., Brazil, Chile, Colombia, and Mexico).1 Wacziarg and Welch
(2008) report that by 2000, more than 70 percent of the world’s countries
were open to trade, as defined by Sachs and Warner (1995). To date, however,
only a few studies have investigated the impact of trade liberalization on invest-
ment, which is the focus of this article. In particular, the empirical analysis
here estimates the effect of the Mexican trade liberalization on firm level invest-
ment in the manufacturing sector.
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In 1985, the Mexican government launched a large-scale trade liberalization
program as the existing protectionist trade policies were deemed counter-
productive after a foreign exchange crisis and meager growth. Prior to the liber-
alization, the most restrictive component of Mexico’s import policy was not the
extensive system of tariffs, but rather the high import license coverage (i.e., high
ratio of industry output covered by import licenses). By the end of the liberaliza-
tion, the incidence of (both input and output) import licenses decreased drastic-
ally from about 90 percent in early 1985 to below 20 percent in 1988 (see
Figure 1 and Table 1). Over that relatively short period of three years, output
tariffs were also aggressively cut from about 40 percent to less than 15 percent,
while input tariffs were cut from about 20 percent to about 10 percent.

The empirical analysis here employs plant-level data from the Mexican
manufacturing sector to estimate the effects of the wide-sweeping trade reforms
that occurred in Mexico in the mid-1980s on firms investment decisions.
Recent contributions that assess the impact of trade liberalization on productiv-
ity (Amiti and Konings 2007; Topalova and Khandelwal 2011) point out that
both input and output tariffs have important, individual effects. Also, the the-
oretical framework suggests that access to cheaper inputs via lower input tariffs
increases firm profitability, and therefore investment, while lower output tariffs
bring about more intense import competition, which results in lower profits
and investment. Hence, theoretically, a decrease in input tariffs has the oppos-
ite effect on firm investment from a decrease in output tariffs. To capture these
differences, in our empirical investigation, we separate the impact of input
tariffs from that of output tariffs.

Using data on manufacturing plants from Mexico’s Annual Industrial Survey
for the seven year period from 1984 to 1990, a reduced-form dynamic investment
equation is estimated employing panel data techniques developed by Arellano and
Bover (1995) and Blundell and Bond (1998).2 One advantage of using plant-level
panel data is that it allows us to control for unobservable plant effects that influ-
ence investment, sales, cash flow, and foreign exposure simultaneously.
Consistent with the theoretical framework, the empirical analysis shows that the
decrease in input tariffs, as well as import license coverage, resulted in higher
investment in Mexican manufacturing establishments. Also, in line with the
theory, the results reveal that the drop in output tariffs and license coverage led to
a decrease in plant-level investment. The estimated effects are economically and
statistically significant, and they suggest that the impacts of input tariffs and
license coverage are larger than the impacts of output tariffs and license coverage,
respectively. These results are consistent with recent findings in the trade liberal-
ization and productivity literature discussed earlier, for example, Amiti and
Konings (2007), as well as Topalova and Khandelwal (2011).

2. This is the same plant-level panel data from the Mexican manufacturing sector used by Tybout

and Westbrook (1995) and Grether (1996), who analyzes the impact of the Mexican trade liberalization

on price-cost margins.
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This article’s contribution to the literature is twofold. To the best of our
knowledge, this is the first study to consider the effects of trade liberalization
on establishment-level investment. While a few country-level and industry-level
studies such as Ibarra (1995) and Wacziarg and Welch (2008) assess the impact
of trade liberalization on investment, the use of plant-level panel data allows
the empirical analysis here to control for plant-specific time-invariant unobser-
vables that might affect investment and bias the estimated impacts. Moreover,
country-level data and industry-level data can hide substantial heterogeneity in
the effects of lower trade barriers for different firms—for example, those with
large market power (high markups) versus those with little market power (low
markups). Indeed, the results show that firm-specific factors, such as inter-
national trade positions and market power, determine the sensitivity of invest-
ment to changes in tariffs and import license coverage. Note that Wacziarg and
Welch (2008), as well as Ibarra (1995), find that aggregate investment in
Mexico was negatively affected in the years after the trade liberalization. The
second contribution of this article to the literature is that it improves upon pre-
vious work, such as Wacziarg and Welch (2008), by considering the impact of
both output and input tariffs (and import license coverage) on investment and
by employing cross-industry variation in actual tariffs (both output and input
tariffs, as well as license coverage), rather than indicator variables for years of
pre- and post-liberalization.

This article is related to the broader literature on the economic impacts of
trade liberalization, and especially the work investigating the effects of lower
trade barriers on firm-level productivity. Some examples in this large and
growing area of research include Tybout et al. (1991), Tybout and Westbrook
(1995), Pavcnik (2002), Muendler (2004), Amiti and Konings (2007),
Fernandes (2007), as well as Topalova and Khandelwal (2011). All of these
studies suggest that lower trade protection has a positive impact on economic
efficiency. Amiti and Konings (2007) and Topalova and Khandelwal (2011)
find positive effects of both lower input and output tariffs on productivity in
Indonesia and India, respectively. Pavcnik (2002), Muendler (2004), and
Fernandes (2007) show that tariff liberalization leads to higher firm-level prod-
uctivity in Chile, Brazil, and Colombia, respectively. The Tybout and
Westbrook (1995) findings suggest that average costs fell in most industries fol-
lowing the Mexican trade liberalization. Similarly, Tybout et al. (1991) find
evidence that Chilean industries that experienced relatively large reductions in
protection also experienced relatively large improvements in average efficiency
levels.3

3. There exists a small literature that relates exporting opportunities to investment. For example,

using data from Mexico during 1994–2004, Iacovone and Javorcik (2008) show that future exporters

increase product quality (unit value) and investment before they start servicing the foreign market.

Similarly, Alvarez and Lopez (2005) use data from Chile and present evidence that exporters invest

more, perhaps to upgrade product quality, even before they enter the foreign market compared to firms

that supply to the domestic market alone.
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Although different in nature, the empirical analysis here is also related to
that of Bustos (2011), who incorporates a technology choice in a Melitz
(2003)-type model of trade and heterogeneous firms. In her model, both
trading partners are identical and trade costs (tariffs) are symmetric. Hence,
when these costs decline, a firm in the home country faces increased competi-
tion from abroad due to the decrease in tariffs imposed by the home country,
but it also sees its exports rise following the decrease in tariffs imposed by the
foreign country.4 For exporting firms, such trade integration results in an in-
crease in total revenue and can lead to technology upgrading. The empirical
example that Bustos (2011) considers is that of the regional trade agreement
MERCOSUR and its effect on Argentinean firms. She shows that after the
trade agreement took effect and Brazilian tariffs fell, Argentinean firms
responded by increasing both exports to Brazil and their spending on technol-
ogy upgrading.

The rest of the article is organized as follows. Section I describes the details
of the Mexican trade liberalization that occurred in the mid-1980s. Section II
discusses the theoretical framework which illustrates how lower input and
output tariffs affect the firm’s investment choice. Section III presents the empir-
ical specification of the investment equation that is estimated, and it also dis-
cusses the econometric issues. Section IV describes the Mexican plant-level
data employed in the empirical analysis and presents the summary statistics.
Potential endogeneity issues of the trade policies with respect to investment are
discussed in section V. The results are presented in section VI. The last section
concludes.

I . T R A D E L I B E R A L I Z AT I O N I N M E X I CO

Through the 1970s, domestic producers in Mexico enjoyed fairly high rates of
import protection. As a result of the oil boom in the late 1970s, Mexico’s
economy grew steadily during this period. Mexican real GDP per capita
increased rapidly and topped $5,400 (constant 2000 U.S. dollars) in 1981
according to the World Bank’s World Development Indicators (WDI)—per
capita income similar to that of low-income industrial countries such as
Portugal, where per capita income in 1981 was $6,300 (WDI). After a weaken-
ing of the oil market in the early 1980s, the Mexican economy faced a number
of problems, including a foreign exchange crisis in 1982. While Mexico’s
foreign debt was successfully restructured and the high inflation rate declined
by 1984, lack of growth was still considered a major issue. Considering that

4. Note that theoretically, this is not the relevant comparative static exercise for the case of the

Mexican trade liberalization of the mid-1980s that we analyze here. The Mexican trade liberalization of

the mid 1980s was a unilateral trade liberalization, so export revenues of Mexican producers would not

be affected following the decline in Mexico’s tariffs.
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the protectionist trade policies were counterproductive, in 1985 the Mexican
government initiated a large scale trade liberalization program.

Prior to the liberalization, the Mexican government had imposed a number
of different import restrictions. The two most prominent were a system of
quantity restrictions in the form of quotas or licensing and an ad valorem
import tariff scheme.5 The set of quotas and licenses is considered to have been
the most restrictive component of Mexico’s import policy (see Ten Kate,
1992).6 The trade liberalization started in 1985 and proceeded in a number of
rounds.7 First, in 1985, a large number of import licenses were removed, which
decreased the license coverage from about 90 percent to about 50 percent of
domestic production.8 The large majority of goods affected in this first round
were intermediates and capital goods. Also, to compensate for the reduction in
licensing requirements, the Mexican government slightly increased tariffs.

In 1986, the trade liberalization continued. In the second round, the focus
was on tariffs. The highest tariff rate of 100 percent was eliminated leaving the
highest rate at 50 percent. Further, a four-step across-the-board tariff reduction
was initiated to decrease tariffs ranging from 0 to 50 percent down to 0 to 30
percent by the end of 1988.9 Finally, in 1987, the government removed the offi-
cial tariff surcharge of 5 percent, leaving tariff rates ranging from 0 to 20
percent. This completed the Mexican trade liberalization. For the rest of our
sample years until 1990, no other major changes occurred. Figure 1 shows the
evolution of the average (production-weighted) output and input tariffs, as
well as the average (production-weighted) output and input import license
coverage in the Mexican manufacturing sector from 1984, which is the first
year in our sample, to 1990.10 The figure shows that both tariffs and the
license coverage were quite high at the beginning of the sample in 1984 and
decline 50 to 80 percent by the end of the sample in 1990.

5. Official minimum prices for customs valuation of imports were also in place (see Ten Kate,

1992). When they were set in the domestic currency, their impact was sometimes greatly reduced

because of large devaluations. On the other hand, when they were set much higher than transaction

prices, they raised the effective level of the tariffs well above their nominal levels.

6. Established after WWII, its incidence had grown over the years, and in 1982, all imports were

subject to licensing. Before the trade reform that was initiated in the second half of 1985, changes in

import licensing were primarily driven by changes in the position of Mexico’s balance of payments. For

example, many of the license requirements initiated in 1982 were removed in 1984 as a result of

improvements in the balance of payments. However, license requirements were removed only for goods

that had no domestic competition.

7. This was a unilateral trade liberalization that predated NAFTA, which started in 1994.

8. The remaining licenses covered about 40 percent of imports in 1984.

9. Mexico joined GATT in August of 1986 and agreed to eliminate all official minimum prices by

the end of 1987, an agreement which was executed as scheduled. Other commitments upon the

accession to GATT were already realized or even surpassed with the unilateral liberalization program at

that time. The accession mostly served to bolster Mexico’s credibility to fully implement the trade

reforms.

10. See the Data section for details on the construction of the industry input tariffs and license

coverage.
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Table 1 provides details of the tariff and license requirements changes across
eight aggregate manufacturing industries.11 For the majority of industries,
output tariffs start off between 30 and 40 percent and decline to 10 to 20
percent by the end of the liberalization. Input tariffs start off somewhat lower,
between 20 and 30 percent, and drop down to just over 10 percent by 1989.
Both output and input license coverage are between 80 and 100 percent in the
beginning of the sample and both precipitously drop to near 0 percent by 1989
for most of the manufacturing industries. The figures presented in Table 1 con-
vincingly show that Mexico experienced a large-scale, across-the-board trade
liberalization between 1985 and 1988.

I I . I N V E S T M E N T A N D TA R I F F S

In order to motivate the empirical specification, and to illustrate how input and
output tariffs affect investment decisions differently, this section outlines a
simple model of investment. Since the model considered yields a standard in-
vestment Euler equation augmented with tariffs, the discussion here focuses on
the intuition behind the different effects of input and output tariffs on invest-
ment. The full set-up of the model and the derivation of the investment equa-
tion can be found in the Theoretical Appendix, which is available from the
authors upon request. To keep the discussion tractable, we only consider the
effects of lower tariffs. Theoretically, the impact of input import license is

FIGURE 1. Average Tariffs and Licenses

Source: Unpublished data provided by Adrian Ten Kate, SECOFI.

11. The plant-level data are classified into 129 4-digit Mexican Census industries, which can be

aggregated into 8 main industries roughly corresponding to 2-digit ISIC industries.
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TA B L E 1. Tariff and License Coverage Rates

Industry
Output Tariff Output License Input Tariff Input License

1985 1987 1989 1985 1987 1989 1985 1987 1989 1985 1987 1989

Food, Beverages, Tobacco 41 30 16 100 45 22 19 19 11 55 59 39
Textile, Apparel and Leather Products 40 37 17 93 37 1 29 30 13 84 11 3
Wood and Paper Products 36 33 11 97 9 3 26 25 10 90 16 5
Chemicals and Plastics 30 29 14 87 10 0 21 20 11 81 16 10
Non-metallic Products 32 28 13 95 0 0 22 21 12 73 12 8
Basic Metals 8 15 10 95 0 0 15 16 11 75 2 2
Metal Products, Machinery and Equipment 45 28 16 93 55 45 22 26 13 91 13 4
Other Manufacturing 37 36 18 100 0 0 27 25 12 88 18 9
Total Manufacturing 37.09 28.86 14.79 93.78 30.78 18.92 21.64 22.18 11.78 77.50 23.47 13.46

Note: All figures are percentages. The output and input tariffs are exclusive of the 5 percent official tariff surcharges.

Source: Unpublished data provided by Adrian Ten Kate, SECOFI.
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analogous to that of input tariffs and the effect of output import license is
analogous to that of output tariffs, which are discussed here.

Consider the investment problem of a monopolistically competitive firm that
imports some of its variable inputs of production and sells its output in the do-
mestic market, where it faces foreign competition. The optimal investment de-
cision implies that the firm will choose to invest up to the level where the
marginal cost of investing in a new unit of capital is equal to the present dis-
counted value of the marginal return to capital. The higher the marginal profit-
ability of capital, the more incentives the firm will have to undertake
investment. The marginal profitability of capital in turn depends on expected
sales as well as expected costs of domestic and foreign variable inputs. Trade
liberalization can affect investment through marginal profitability of capital by
altering expected sales and costs of imported inputs.

While reductions in input tariffs can increase marginal profitability of
capital through changes in the prices of imported inputs, reductions in output
tariffs can decrease marginal profitability of capital through changes in foreign
competitors’ prices and hence through changes in firm sales. A reduction in
input tariffs lowers the cost of using imported inputs, and thereby raises the
marginal profitability of capital and investment. Hence, we expect trade liberal-
ization to increase investment through lower input tariffs. Moreover, we expect
the increase in investment to be stronger for firms with a higher volume of
imported inputs, since lower input tariffs would lead to a larger increase in the
marginal profitability of their capital.

Changes in output tariffs affect the marginal profitability of capital through
changes in the foreign competition the firm faces. Assuming that the firm sells
its product in the imperfectly competitive domestic market, the demand for its
product will be affected by changes in domestic and foreign competitors’
prices, as well as aggregate demand conditions. A reduction in output tariffs
lowers the effective price individuals pay on foreign varieties, and thereby
reduces the demand for the firm’s product. As a result, a reduction in an
output tariff can lower the marginal profitability of capital and investment.
Hence, we expect trade liberalization to decrease investment through lower
output tariffs that leads to intensified foreign competition.

An important factor that determines the sensitivity of investment to changes
in output tariffs is the firm’s markup, which is closely linked to the degree of
competition the firm faces, as well as the industry structure. A firm with more
monopoly power, hence a higher markup, may be affected more adversely by a
reduction in output tariffs and the subsequent increase in import competition.
On the other hand, the reduction in output tariffs may not affect a low
markup firm as much, since it has already been exposed to ample competition.
In the next section, we describe how the empirical investment equation we
adopt incorporates the relationship between investment and input and output
tariffs, as well as the sensitivity of this relationship to the firm’s markup and
the level of imported inputs.
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I I I . E M P I R I CA L I N V E S T M E N T E Q U AT I O N A N D
E S T I M AT I O N

The theoretical framework in section II motivates the relationship between in-
vestment and tariffs, illustrates how input and output tariffs can affect invest-
ment differently, and also suggests other firm-specific determinants of
investment (such as sales and costs). One can further generalize this framework
to accommodate a richer set of investment costs and additional constraints
imposed on the firm. Each new assumption would give rise to a different struc-
tural relationship. Because the main goal of this study is to estimate the impact
of trade liberalization on investment, instead of focusing on the structural
process, we estimate a standard reduced form investment equation.12 In their
review of the empirical literature that uses firm- or plant-level data to estimate
an investment equation, Bond and Van Reenen (2008) note that this type of
reduced form model can be interpreted as representing an empirical approxi-
mation to the underlying investment process.

We start by estimating the following baseline specification, which focuses on
the main effect of tariffs and import licenses on investment:

Iijt

Kijt�1
¼ a1

Iijt�1

Kijt�2
þ a2

Sijt

Kijt�1
þ a3

Cijt

Kijt�1
þ a4t

OT
jt þ a5t

OL
jt

þ a6t
IT
jt þ a7t

IL
jt þ yi þ ht þ 1ijt;

ð1Þ

where Iijt=Kijt�1 is the investment rate for plant i in industry j in year t, and
Sijt=Kijt�1 and Cijt=Kijt�1 are the plant’s total sales and cash flow, respectively,
normalized by its capital stock.13 The terms tOT

jt and tOL
jt denote the output

tariff and license measure for industry j, in year t, respectively.14 Similarly, tIT
jt

and tIL
jt denote the input tariff and license measure, respectively.

First, note that we include industry specific input and output tariffs and
import license coverage as measures of protection in the baseline specification
(1) simultaneously. It is important to include all of these four measures to-
gether in the model because they are positively correlated (see Panel B of
Table 2). If we exclude one or more from the specification, for example, if we
only include the tariffs or the license coverage ratios, omitted variable bias will

12. In the Theoretical Appendix (available from the authors upon request), we provide a model of

investment with quadratic adjustment costs that can be used as the basis of the reduced form empirical

investment equation.

13. The normalization by capital stock naturally arises in a model with quadratic adjustment costs,

and it allows us to control for the size of the firm.

14. We have information on tariffs and import license coverage for the months of June and

December of each year. In the baseline specification, we use the data on trade protection in June of

year t as the relevant measure affecting investment in year t. Later, we check the robustness of our

results to using an alternative timing of the protection measures, where we employ equally-weighted

data on trade protection in December of year t-1, June of year t, and December of year t to

explain investment in year t.

328 T H E W O R L D B A N K E C O N O M I C R E V I E W



likely be an issue.15 Note that the positive correlations between the tariffs and
the license coverage ratios are not high enough to raise multicollinearity con-
cerns. Second, in order to control for marginal profitability of capital, we
include the sales-to-capital ratio. Third, following Fazzari and others (1988),
we include cash flow as a proxy for financing constraints, which arise due to
capital market imperfections. Cash flow can be an important determinant of
investment for Mexican firms, since it might be difficult for firms to smooth in-
vestment behavior via external capital markets.16 Empirically, cash flow is con-
structed as the difference between sales and total costs, adjusted for taxes and
depreciation.17 Because costs and cash flow are highly correlated, we include
only cash flow in the specification in order to minimize collinearity problems.18

TA B L E 2. Summary Statistics

Variable Mean St. Dev. Min Max

Panel A: Descriptive Statistics
Investment Rate Iijt=Kijt�1

� �
0.15 0.38 21.88 10.85

Total Sales Sijt=Kijt�1

� �
9.12 25.81 0.00 1,031.08

Cash Flow Cijt=Kijt�1

� �
213.61 823.84 280,041.88 267.85

Average Markup Cið Þ 2.25 5.68 236.89 154.26
Imports IMijt=Kijt�1

� �
1.06 21.18 0.00 1,892.37

Exports EXijt=Kijt�1

� �
0.51 7.46 0.00 385.31

Foreign Share 0.19 0.36 0.00 1.00
Output Tariff tOT

jt

� �
21.68 10.64 0.20 45.00

Output License tOL
jt

� �
12.32 27.93 0.00 100.00

Input Tariff tIT
jt

� �
15.90 8.16 0.70 41.00

Input License tIL
jt

� �
16.16 23.75 0.20 99.50

Panel B: Correlations of the Trade Liberalization Measures
Output Tariff 1.000
Output License 0.362 1.000
Input Tariff 0.770 0.456 1.000
Input License 0.090 0.275 20.135 1.000

Note: The total number of observations is N ¼ 11,834. The output and input tariffs are exclu-
sive of the 5 percnt official tariff surcharges.

Source: INEGI and SECOFI; see text for details.

15. For instance, the sample correlation between the input tariff and the output license ratio is

0.456. Given that we expect to find a positive coefficient on the output license (and tariff ) and a

negative coefficient on the input tariff (and license), if we do not include both measures in the same

specification but only one of them, its estimated coefficient will likely be attenuated and may even have

the wrong sign because of the omitted variable with which it is positively correlated.

16. Examples of previous work that have shown the importance of financing constraints for

investment in developing countries include Jaramillo and others (1996), Harrison and McMillan (2004),

and Love (2003).

17. Total costs include domestic and imported material costs, as well as labor costs, costs of

industrial and non-industrial services.

18. The results including costs in addition to sales and cash flow are similar to those reported in the

following sections, and they are available upon request.
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We introduce the cost of imported inputs in a subsequent specification that
augments equation (1). Fourth, we include the lagged investment rate to
control for the autocorrelation that may arise due to adjustment costs.

The specification in equation (1) also includes plant specific fixed effects,y i,
that capture time-invariant, plant-specific determinants of investment, as well
as year effects, ht, that capture aggregate, economy-wide fluctuations.
Macroeconomic factors common to all firms, such as changes in interest rates
and exchange rates, will be absorbed in these time effects. However, firms in
different industries might face different economic conditions due to, for
example, different working capital and borrowing needs. In order to allow for
heterogeneous effects of the economy-wide fluctuations, in some specifications,
we additionally include interaction terms between the year effects and a full set
of eight aggregate industry dummies. Moreover, in some specifications, we
include interaction terms between the year effects and a full set of six region
dummies in order to control for temporal shocks that affect the various regions
differently.19 Finally, we assume that the error term, 1ijt , is i.i.d. with E(1ijt)=0.

Based on the implications of our theoretical framework, and following the
empirical example of Amiti and Konings (2007), we augment the baseline spe-
cification (1) in two important ways. First, we recognize that reductions in
import protection can increase investment by making imported inputs more
readily available. In order to capture this channel, we include the cost of
imported inputs (normalized by the size of capital stock, Kijt21), as well as its
interaction with the input tariff and the input import license measure. We
expect a firm with larger imports to benefit more from the reductions in input
tariffs and import licenses.

Secondly, to check how the impact of trade liberalization on investment
depends on the firm’s markup, we include an interaction term between the
markup and all four protection measures. As discussed in section II, a reduc-
tion in the output tariff (similarly in the output license coverage) can reduce in-
vestment more in high markup firms, as they begin to face more stiff
competition and a decrease in marginal profitability. Hence, we expect the
interaction terms with the markup to reinforce the negative effects of the
output tariff and the license coverage.

We estimate the dynamic investment equation (1) and the augmented specifi-
cations using the system-GMM estimator of Arellano and Bover (1995) and
Blundell and Bond (1998). This estimator for panel data sets with short time
dimension addresses the potential biases that arise from the correlation

19. We group the Mexican states into six regions. Region 1 (Northwest) includes the states of Baja

California Northern and Baja California Southern; region 2 (Northeast) includes the states of Coahulia,

Chihuahua, Durango, Nuevo Leon, Sinaloa, Sonora, and Tamaulipas; region 3 (Central) includes the

states of Aguascalientes, Guanajuato, Queretaro, San Luis Potosi, and Zacatecas; region 4 (Southwest)

includes the states of Colima, Chiapas, Guerrero, Jalisco, Michoacan, Nayarit, and Oaxaca; region 5

(Southeast) includes Dictrict Federal and the states of Hidalgo, Mexico, Morelos, Puebla, Tlaxcala, and

Veracruz; finally, region 6 (East) includes Campeche, Quintana Roo, Tabasco, and Yucatan.
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between the plant fixed effects, y i and the lagged dependent variable,
Iijt�1=Kijt�2, as well as the endogeneity of sales, Sijt=Kijt�1, and cash flow,
Cijt=Kijt�1. The system-GMM estimator combines the first-difference equations,
whose regressors are instrumented by their lagged levels, with equations in
levels, whose regressors are instrumented by their first-differences.20 All of the
plant specific variables are treated as endogenous, and lagged values dated t-2
and t-3 are used as the GMM-type instruments.21 To this instrument set, we
add lagged advertisement costs as an outside instrument in order to help identi-
fication.22 The full set of instruments can be found at the end of each table. We
employ and report the Sargan-Hansen tests of overidentification to test for the
validity of our instruments.23

I V. D ATA

To identify the impact of trade liberalization on investment, we use
Mexico’s Annual Industrial Survey, which includes annual plant-level data
from 1984 to 1990. The seven-year time span includes the period of the
broad trade liberalization that took place starting from the second half of
1985 until 1988. As already mentioned, this balanced panel was originally
used by Tybout and Westbrook (1995) to assess the impact of trade liberal-
ization on productivity. The data represent all industries in the Mexican
manufacturing sector and were collected by Mexico’s National Institute of
Statistics, Geography, and Information (INEGI). They were originally pro-
vided by Mexico’s Secretariat of Commerce and Industrial Development
(Secretara de Comercio y Fomento Industrial, SECOFI), which is currently
Secretariat of Economy (Secretara de Economa, SE). On average, the
sample plants represent about 80 percent of output in each industry; the
smallest plants are excluded from the survey.24 For each establishment, the
survey collects data on sales, employment, inputs, investment, wages,

20. The system-GMM estimator builds on the difference-GMM estimator of Arellano and Bond

(1991), which uses only the differenced equations, instrumented by the lagged levels of the regressors. If

the regressors are persistent, then their lagged levels are shown to be weak instruments. See Arellano

and Bover (1995) and Blundell and Bond (1998) for more details. To avoid this drawback of the

difference-GMM estimator, we opted for the system-GMM estimator.

21. In some of the specifications lagged values dated t-2 were shown to be invalid instruments using

the Sargan-Hansen tests of overidentification. In those cases, only the lagged values dated t-3 are used

as instruments. The results look similar if we also include lagged values dated t-4 and t-5 in the

instrument set.

22. We note that excluding the advertisement costs from the set of instruments does not change the

results. We have verified the suitability of advertisement costs as an exogenous variable with the

difference-in-Hansen test. In all of our specifications, we failed to reject the null hypothesis of

exogeneity of advertisement costs.

23. All the estimations and tests were done using the xtabond2 command in Stata 9.2.

24. Note that the maquiladora plants, which are considered producers of a service (processing of

intermediates), are excluded from the analysis because they do not report values for gross output or

intermediate inputs.
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exports of output, imports of intermediate goods, inventories, and a small
number of other plant characteristics. Information on industry affiliation is
also available, and a unique plant identifier is assigned to each establish-
ment, which makes it possible to track plants over time.25 To construct
plant-level capital stocks, we follow Tybout and Westbrook (1995). Each
plant’s capital stock is computed by adding the replacement cost (at the
end of the year) of five different types of capital—machinery and equip-
ment, buildings (construction and installation), land, transportation equip-
ment, and other assets. Deflators (capital formation price indices) for the
different types of capital at the two-digit industry level were provided by
SECOFI.26 Cash flow is calculated as the after tax operating profits plus
depreciation.

All plants are classified into 129 four-digit Mexican Census Classification of
manufacturing industries (Clase Censal 1975), a classification that roughly cor-
responds to the four-digit International Standard Industrial Classification
(ISIC). The data on Mexico’s commercial policy, including four-digit industry
output and input tariffs as well as license coverage ratios, were originally con-
structed and provided by Adrian Ten Kate of SECOFI (see Ten Kate and de
Mateo Venturini 1989, Tybout and Westbrook 1995) and are based on unpub-
lished data from SECOFI. The tariff rates and license coverage ratios were
aggregated according to a classification scheme compatible with that of
Mexico’s plant-level Annual Industrial Survey. In particular, each industry
output tariff was computed by aggregating the relevant product-level tariffs,
i.e. tariffs for products manufactured by that industry, using domestic produc-
tion weights. The input tariff for each industry was constructed as a weighted
average of the output tariffs for all inputs that the industry used, that is,
Input Tariff jt ¼

P
s u jsOutput Tariffst, where ujs is the share of input s in the

value of output in industry j. The output license coverage ratio represents the
share of goods subject to import licensing as a percentage of the value of the
industry’s production. The input license coverage ratio is computed similarly to
the input tariffs.

As discussed in the previous section, a firm’s market power is an important
factor that determines the sensitivity of investment to changes in input and
output import protection. On one hand, firms with high market power can be
less sensitive to reductions in input tariffs and import licenses, as they can
better absorb cost fluctuations in their markup. On the other hand, they can be
more sensitive to reductions in output tariffs and licenses as they feel the pres-
sures of competition brought about by increased imports. In order to check
these predictions empirically, we construct plant-level markups, which proxy
for an establishment’s market power, using the information provided in the

25. Price indices at the industry level for output and intermediate inputs were provided by SECOFI.

26. Similarly, total investment is also the sum of investment in each of the five different types of

capital.
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panel. Following Campa and Goldberg (1999), the average markup, ci, for
plant i (average over the sample period from 1984 to 1990) is defined as27

ci ¼
value of salesi þ Dinventoriesi

payrolli þ cost of materialsi
: ð2Þ

Similarly, to test how a firm’s foreign exposure affects investment, we use each
establishment’s exports of output (normalized by capital) and imports of inter-
mediate goods (also normalized by capital) to expand the baseline specification
(1). Table 2 presents the summary statistics for our dependent variable, the in-
vestment rate, and all of the right-hand side variables, including the output and
input tariffs as well as import license coverage ratios.

V. E N D O G E N E I T Y O F T R A D E PO L I C Y

It has been long recognized that trade policy may be endogenously determined
by policy-makers—for example, governments may choose to offer more import
protection for industries with low productivity levels or low investment rates in
order to help firms grow their capital stock or protect jobs (see, for example,
Hillman 1982). The political economy of trade literature has recognized that
both domestic and foreign organized groups of firms or workers can influence
local governments when import protection decisions are made (see, for
example, Grossman and Helpman 1994; Grether and others 2001). For
example, the fact that import license requirements in Mexico were eliminated
starting in 1984 only for goods with no domestic competition may suggest that
political economy forces were important in driving the trade liberalization.
Therefore, there are two potential issues which may affect the reliability of the
estimates of the effect of import protection measures on firm-level investment.
The first is the possibility that policy-makers in Mexico chose import protec-
tion measures in response to industry-level investment rates. The second
concern is that some of the factors that affect both import tariffs (as well as
import license coverage) and investment rates, such as foreign direct investment
(FDI), are omitted from the baseline specification, which can bias the estimates.
Before the results from the baseline specification are presented, we show that
the first issue is not relevant in the Mexican context, that is, we demonstrate
that the Mexican government did not adjust any of the four trade protection
measures—input and output tariffs, as well as input and output import
licenses—in response to industries’ investment rates. Then, in the robustness
checks, it is also shown that additionally controlling for industry FDI, one of
the potential determinants of import protection policy that can also affect a

27. This markup measure is a positive transformation of the markup measure of Domowitz and

others (1986), mk, where the measure defined in (2) is equal to 1/12mk. We use the average markup

rather than a contemporaneous measure in order to avoid endogeneity issues in the estimation.
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firm’s productivity and therefore investment, does not change the estimates at
all.

If the Mexican government did adjust any of the four trade protection mea-
sures in response to industries’ investment rates, one would expect either the
cumulative changes in trade protection during the liberalization period (1985–
1990) to depend on the initial industry investment rates, or current period in-
dustry investment rates to predict future period trade protection measures. To
examine this, first industry investment rates are constructed as the sales-
weighted average of firms’ investment rates.28 Then, two regression models are
estimated. First, the changes in import protection over the period 1985–1990
are regressed on the initial level of the industry investment rate. Second,
employing industry panel data from 1985 to 1990, industry output and input
tariffs, as well as industry output and input import license coverage ratios, in
period t þ 1 are regressed on the industry investment rate in period t. In this
latter specification, industry and year fixed effects are included, and the regres-
sion is weighted by the number of firms in each industry-year cell.29

The results, which are presented in Table 3, convincingly show that none of
the four import protection measures depends on the industry investment rates.
Panel A of Table 3 shows the results from the four cross-sectional regressions
of the 5-year (1990–1985) changes in import protection measures on initial (as
of year 1985) industry investment. None of the four estimated coefficients are
statistically significant with a mix of both positive and negative coefficients.
Similarly, the industry-level panel regressions in Panel B demonstrate that
future input and output import protection measures do not depend on current
investment rates. Again, none of the estimated coefficients are statistically sig-
nificant, with one positive and three negative estimates.

V I . R E S U LT S

The results from the baseline specification (1), which estimates the impact of
input and output tariffs and import licenses on plant-level investment in the
Mexican manufacturing sector, are reported in Table 4. This first set of results
evaluates the average impact of the trade liberalization on investment in manu-
facturing establishments, and shows how changes in input and output protec-
tion measures affect investment differently, just as the theoretical framework in
section II suggests. The estimates are shown to be robust to the inclusion of
both industry-specific and region-specific controls. In section VI, the results
from a number of robustness checks are reported. Also, section VI presents

28. Alternatively, we also constructed the industry investment rate as the ratio of aggregate industry

investment over aggregate industry capital. The results with this alternative measure are very similar to

the estimates reported using the sales-weighted measure in the text.

29. We also include aggregate (corresponding to 2-digit ISIC) industry dummies interacted with year

dummies to capture aggregate, industry-specific, time-varying shocks (such as changing financing

conditions).
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TA B L E 3. Trade Policy Endogeneity: Current Trade Policy and Past Investment

(1) (2) (3) (4)

Panel A: Cross-section Estimates
Dependent Variable Output Tariff Output License Input Tariff Input License
Investment Rate 25.51 (19.91) 73.05 (71.79) 28.17 (9.59) 257.83 (35.32)
Number of Observations 126 126 126 126
R2 0.0011 0.0086 0.0009 0.0015

Panel B: Panel Estimates
Dependent Variable Output Tariff Output License Input Tariff Input License
Investment Rate 210.41 (8.01) 235.92 (40.21) 0.43 (4.57) 221.68 (17.41)
Number of Observations 634 634 634 634
R2 0.8934 0.6651 0.9273 0.9403

Note: Panel A presents the cross-section regressions of changes in the corresponding trade policy tool over the sample period (1984-1990) on initial
(1984) investment. The regressions are weighted by the number of firms in each four-digit industry. Robust standard errors are reported. Panel B presents
the panel regressions of current trade policy tool on lagged investment rate. Estimations include firm fixed effects, year effects and aggregate industry �
year interaction dummies, and are weighted by the number of firms in each four-digit industry in each particular year. Standard errors are robust and they
are clustered at the four-digit industry level.

Source: INEGI and SECOFI; see text for details.
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TA B L E 4. Baseline Results

Dependent variable : Iijt=Kijt�1

� �
(1) (2) (3) (4)

Lagged investment rate Iijt�1=Kijt�2

� �
0.275** (0.104) 0.263** (0.105) 0.284** (0.104) 0.280** (0.103)

Sales/100 Sijt=100� Kijt�1

� �
0.087 (0.076) 0.073 (0.073) 0.078 (0.074) 0.071 (0.072)

Cash flow/100 Cijt=100� Kijt�1

� �
0.001 (0.004) 0.0001 (0.001) 0.001 (0.004) 0.0001 (0.004)

Output tariff/100 tOT
jt =100

� �
0.049 (0.065) 0.044 (0.063) 0.053 (0.065) 0.045 (0.062)

Output license/100 tOL
jt =100

� �
0.029** (0.015) 0.037** (0.016) 0.031** (0.015) 0.039** (0.016)

Input tariff/100 tIT
jt =100

� �
20.201** (0.079) 20.196** (0.086) 20.233** (0.078) 20.227** (0.086)

Input license/100 tIL
jt =100

� �
20.063** (0.014) 20.036** (0.017) 20.063** (0.014) 20.038** (0.017)

Industry� Year Effects No Yes No Yes
Region� Year Effects No No Yes Yes
Number of observations 11,834 11,834 11,706 11,706
Hansen test (p-value) 0.318 0.472 0.378 0.629
1st order serial correlation (p-value) 0.000 0.000 0.000 0.000
2nd order serial correlation (p-value) 0.393 0.445 0.378 0.406

Note: Two-step coefficients and robust standard errors with the Windmeijer (2005) small sample correction are reported. ** and * denote significance
at 5% and 10%, respectively. A set of year dummies are included in all specifications. The instruments for the first-differenced equations are:
Sijt�2=Kijt�3

� �
, Sijt�2=Kijt�3

� �
, Sijt�3=Kijt�4

� �
, Cijt�3=Kijt�4

� �
, AdvertisementCostsijt�1=Kijt�2

� �
.The instruments for the equations in levels are: DIijt�2=Kijt�3,

DCijt�2=Kijt�3, DCijt�2=Kijt�3. The p-values for the Hansen test of overidentifying restrictions (where the null hypothesis is that the instruments are valid,
i.e., uncorrelated with the error term) are reported. The Arellano-Bond (1991) serial correlation tests are applied to the first-differenced residuals.

Source: INEGI and SECOFI; see text for details.
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evidence of the heterogeneity in the impact of the trade liberalization across
firms of different size. It further shows how trade liberalization is especially
beneficial for investment in firms that import intermediate inputs. This section
also documents the importance of the firm’s market power, as proxied by the
size of the firm’s markup, in mediating the effects of trade liberalization on in-
vestment. Finally, the overall impact of Mexico’s trade liberalization on invest-
ment is quantified at the end of section VI.

Main Effects of Trade Liberalization on Investment

Column (1) of Table 4 presents the results from our baseline specification (1),
which includes both firm and year fixed effects. Confirming the theoretical pre-
dictions, the estimates show that the decrease in output and input protection
measures during the Mexican trade liberalization affected plant-level invest-
ment differently. The estimated coefficients on the output tariffs and import
licenses are respectively 0.049 (with a standard error of 0.065) and 0.029
(0.015), with the latter being significant at the conventional 5 percent level.30

This is consistent with the theoretical framework discussed in section II: reduc-
tions in output tariffs and import licenses lower the marginal profitability of
capital due to intensified foreign competition, which in turn leads to lower in-
vestment. The estimated coefficient on the output license coverage indicates
that a 10 percentage point reduction in the output license coverage leads to a
0.29 percentage point decrease in investment, or 1.93 percent at the mean in-
vestment rate of 0.15.

The estimated coefficients of the input tariffs and the import license cover-
age, on the other hand, are both negative and statistically significant at the 5
percent level. The estimated coefficient of 20.201 (0.079) on the input tariffs
implies that a 10 percentage point reduction in input tariffs raises investment
by 2.01 percentage points. Similarly, the estimated coefficient of 20.063
(0.014) on the input import license coverage implies a 0.63 percentage point
increase in investment given a 10 percentage point decline in input license
coverage.31 These results are consistent with the discussion in section II, which
describes how a decrease in the protection measures imposed on inputs stimu-
lates investment by lowering the cost of imported (intermediate) inputs, and
thereby increases the marginal profitability of capital. These findings are also
consistent with Amiti and Konings (2007) and Khandelwal and Topalova
(2011), who, in a similar vein, show that reductions in input tariffs increase
firm-level productivity in the Indonesian and Indian manufacturing sectors,
respectively.

30. We compute robust standard errors using the Windmeijer (2005) small sample correction.

31. Note that when the size of the impacts of the output and input protection measures are

compared, the investment-stimulating effect of lower input tariffs and license coverage (at 2.01 and 0.63

percentage points given equal reductions of 10 percentage points, respectively) dominates the adverse

effects of lower output tariffs (at 0.29 percentage points given a reduction of 10 percentage points) and

license coverage (insignificant effect).
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In order to check if the main results are robust to aggregate industry-specific,
time-varying shocks (such as changing financing conditions), as well as
region-specific, time-varying shocks (capturing, for example, dynamic product-
ivity differences across regions in Mexico), aggregate industry-specific year
dummies, as well as region-specific year dummies are furthered included.32

These specifications are presented in columns (2)-(4) of Table 4. The
estimates of the impact of the four import protection measures on plant-level
investment remain largely unchanged. In the most general specification with
both aggregate industry- and region-specific year dummies (column (4)), the
direction of the impact and the significance of the estimates of the four mea-
sures of protection are the same as in the baseline case in column (1). While
the impact of the output import license coverage is estimated to be about 30
percent larger in column (4) than in column (1) (0.039 vs. 0.029), the impact
of the input import license coverage is about 40 percent smaller (20.038 vs.
20.063).33

In all four columns, lagged investment is positive and statistically significant,
as expected. The other firm-specific determinants, sales and cash-flow, are posi-
tive as expected; however, they are small in magnitude and not precisely esti-
mated. All specifications in Table 4 are supported by the tests of
over-identifying restrictions, for which the Hansen test statistic fails to reject
the validity of the instrument sets (the p-values are 0.393, 0.445, 0.378 and
0.406, respectively). Moreover, the tests for serial correlation, which are
applied to the residuals in the first differenced equations (D1ijt), show that the
null hypothesis of no first-order serial correlation can be rejected, but the null
hypothesis of no second order serial correlation cannot be rejected.34 The fact
that the errors only have first order autocorrelation conforms to the choice of
instruments dated t-2 and t-3.

Robustness Checks

The first robustness check demonstrates that the results and conclusions in the
previous subsection do not change when the standard errors are clustered at
the 4-digit industry level (still using the Windmeijer (2005) small sample cor-
rection), instead of being clustered at the firm level. Clustering at the industry
level is of interest because the trade liberalization measures vary at the industry

32. Eight aggregate industry dummies (equivalent to two-digit ISIC manufacturing industry

aggregates) and 6 region dummies (into which 32 Mexican states are geographically grouped) are used;

see footnote 19.

33. We have also estimated the main model after trimming extreme observations by “winsorizing”.

We followed Angrist and Kruger (1999) and “winsorized” the data within each year for all of our main

variables (including investment, sales, and cash flow) by setting all values below 0.5th percentile to the

value at the 0.5th percentile and all values above the 99.5th percentile to the value at the 99.5th

percentile. The estimates using the “winsorized” data, which are available upon request, are quite

similar, both economically and in statistical significance, to those reported in Table 4.

34. Assuming that the residuals, 1ijt, in equation (1) are i.i.d, we expect D1ijt in the first-differenced

equations to have first order autocorrelation.
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level. The first column of Table 5 shows that the results discussed in the previ-
ous section are robust to such clustering.35

As discussed in the previous section, it is possible that a variable which
affects both import protection levels and firm-level investment is omitted
from the baseline specification. Consequently, the estimates of the impact of
trade protection on firm-level investment can be biased. The political
economy of trade literature has identified a number of factors that may
affect protection levels - industry share of foreign direct investment (FDI), in-
dustry concentration, industry labor intensity, etc. One that can feasibly
affect both import protection levels and firm-level investment is industry
FDI.36 In the Mexican context, Grether, de Melo, and Olarreaga (2001)
have shown that industry-level FDI did affect trade policy during the earlier
liberalization years (1985–1988). While there is not much evidence, it is
widely speculated that the industry share of FDI can bring about positive
productivity spillover effects on domestic establishments, and hence increase
investment (see, for example, Javorcik 2004). Therefore, omitting the
industry-level share of FDI from the baseline specification may potentially
lead to inconsistent estimates of the effect of trade policy on firm-level in-
vestment. In order to check if that is the case, the baseline specification is
re-estimated additionally including the share of FDI (as a share of total in-
dustry output, or total industry capital) on the right-hand side of the regres-
sion.37 Columns (2) and (3) of Table 5 show that additionally controlling
for industry-level FDI does not change the estimated effects of import pro-
tection on firm-level investment.

For the next robustness check, the baseline specification is estimated
using the alternative timing of the four import protection measures. As
already discussed earlier, data on input and output tariffs as well as import
licenses are available for June and December of each year in the sample. In
the baseline specification, the data on trade protection in June of year t are
used as the relevant measure affecting investment in year t, that is, the in-
vestment rate in 1985 was regressed on trade protection in June of 1985. In
this robustness check, equally-weighted data on trade protection in
December of year t-1, June of year t, and December of year t are used to
explain investment in year t. The results with this alternative timing of the

35. Since the two-step coefficients from the system-GMM are presented, clustering the

standard-errors at the industry level affects the coefficients as well as the standard errors. However, the

coefficients obtained with industry level clustering are very similar to the baseline estimates.

36. To the best of our knowledge, there is no previous theoretical or empirical work that relates any

of the other determinants of trade protection to firm-level investment.

37. On theoretical grounds, one would want to include FDI as share of industry imports, not as a

share of industry output, on the right-hand side of the regression (see Grether, de Melo, and Olarreaga

2001). However, industry imports in the same (1975 Mexican Census) classification at the detailed

four-digit industry level could not be located. Instead of aggregating the FDI data, FDI as a share of

industry output at the original, detailed four-digit industry level was used.
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TA B L E 5. Robustness Checks

Dependent variable: Iijt=Kijt�1

� �
(1) (2) (3) (4)

Lagged investment rate Iijt�1=Kijt�2

� �
0.270** (0.128) 0.274** (0.105) 0.275** (0.104) 0.276** (0.104)

Sales/100 Sijt=100� Kijt�1

� �
0.105 (0.095) 0.088 (0.076) 0.087 (0.076) 0.087 (0.075)

Cash flow/100 Cijt=100� Kijt�1

� �
20.0005 (0.006) 0.0001 (0.004) 0.0001 (0.004) 0.0001 (0.004)

Output tariff/100 tOT
jt =100

� �
0.049 (0.067) 0.035 (0.067) 0.058 (0.064) 0.009 (0.051)

Output license/100 tOL
jt =100

� �
0.032** (0.016) 0.029* (0.015) 0.029* (0.015) 0.035** (0.015)

Input tariff/100 tIT
jt =100

� �
20.183* (0.109) 20.205** (0.079) 20.205** (0.078) 20.155** (0.071)

Input license/100 tIL
jt =100

� �
20.061** (0.024) 20.069** (0.015) 20.062** (0.014) 20.056** (0.015)

Foreign output (share of total industry output) 20.022 (0.018)
Foreign output (fraction of total industry capital) 0.003 (0.007)
Number of observations 11,834 11,834 11,834 11,834
Hansen test (p-value) 0.469 0.317 0.321 0.320
1st order serial correlation (p-value) 0.000 0.000 0.000 0.000
2nd order serial correlation (p-value) 0.454 0.397 0.396 0.391

Note: The first column reports the baseline estimates with standard errors clustered by the four-digit industries. The last column reports the estimates
with the tariff and license coverage measures that are averages over the previous year’s December and corresponding year’s June and December rates. See
Table 4 for additional notes.

Source: INEGI and SECOFI; see text for details.
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protection measures are presented in the last column of Table 5. These esti-
mates are quite similar to their counterparts in the baseline specification in
column (1) of Table 4. The only difference is in the coefficient on the
output tariff, which is smaller than the baseline estimate, but still positive
and not statistically significant.38

Heterogeneity in the Impact of the Trade Liberalization

The estimates presented in Table 6 shed light on the heterogeneity of the
impact of Mexico’s trade liberalization on firm-level investment. Building on
the work of Melitz (2003), Bustos (2011) shows both theoretically and em-
pirically that when a multilateral regional trade agreement, such as
MERCOSUR, is implemented, firms in Argentina will have an incentive to
upgrade technology given the expanded export opportunities as a result of
lower tariffs in Brazil. In particular, Bustos (2011) emphasizes the fact that
this incentive is not the same for all firms—it varies with productivity. Her
model predicts that MERCOSUR will induce technology adoption for firms
in the middle range of the productivity distribution. On the other hand, the
trade agreement will not affect the least efficient producers, who do not
export even after the agreement is in place, and the most productive firms,
who already employed the upgraded technology even before the agreement
took effect.

Similar effects of the unilateral trade liberalization in Mexico on firm-level
investment are also likely to exist. For example, as input tariffs fall, firms in
the middle of the productivity distribution are most likely to experience the
largest investment incentive due to the lower input prices of imported inter-
mediates. Such firms were previously likely on the margin and the lower
input tariffs provided enough incentive for them to increase investment. On
the other hand, the incentive was not enough for the least efficient firms, for
which the marginal profitability of capital was quite low before and after
the fall in tariffs. Moreover, the most productive establishments would also
not increase their investment by much because they had likely already
achieved a high investment rate based on the high expected level of sales
before the trade liberalization.

To empirically test for heterogeneity in the impact of Mexico’s trade liberal-
ization on firm-level investment, following Bustos (2011) all firms were divided
into 4 groups—the four quartiles of the initial firm size distribution, where
initial size is a proxy for initial productivity.39 Consequently, the following

38. In addition to the aforementioned robustness analyses, we also confirmed that the baseline

results are robust to excluding observation with negative investment rates. Since there are only 372

negative observations (out of 11,834), not surprisingly, excluding them does not affect the estimates.

39. As in Bustos (2011), initial firm-level (log) employment relative to the four-digit-industry

average was used as a measure of the firm’s initial size.
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expanded version of the baseline specification (1) was estimated:

Iijt

Kijt�1
¼ a1

Iijt�1

Kijt�2
þ a2

Sijt

Kijt�1
þ a3

Cijt

Kijt�1
þ
X4

r¼1

gr
tOT ðtOT

jt �Qr
ijÞ

þ
X4

r¼1

gr
tOLðtOL

jt �Qr
ijÞ þ

X4

r¼1

gr
tIT ðtIT

jt �Qr
ijÞ

þ
X4

r¼1

gr
tILðtIL

jt �Qr
ijÞ þ yi þ ht þ 1ijt;

ð3Þ

where r indexes the four quartiles of the size distribution and Qij is the indica-
tor variable equal to one when firm i belongs to quartile r.40 The estimates are
presented in Table 6. In general, the results are consistent with expectations
and imply that the impact of lower tariffs and licenses increases with the size
quartiles, and for both output tariffs and input licenses falls at the top of the
distribution going from the third to the fourth quartile. Only for the input
licenses are the estimates for each quartile statistically significant at the five
percent level, and the coefficients follow the expected pattern. The impact of
the reduction of input licenses is largest for firms in the third quartile and the
point estimate of 20.087 (0.020) is about 40 percent larger than the average
impact of 20.063 (0.014) that is estimated for all firms in the baseline specifi-
cation (1) (see Table 4). The effects of lower output tariffs and licenses are less
precisely estimated, and in the case of output licenses, the coefficients imply
that the impact increases with the size quartiles.41

TA B L E 6. Heterogeneity of the Impacts across the Size Groups

Output Tariff Output License Input Tariff Input License

First Quartile 0.108 (0.152) 20.042 (0.043) 20.162 (0.171) 20.052** (0.024)
Second Quartile 0.029 (0.156) 0.035 (0.035) 20.030 (0.206) 20.064** (0.028)
Third Quartile 0.045 (0.064) 0.041* (0.021) 20.243** (0.104) 20.087** (0.020)
Fourth Quartile 0.001 (0.007) 0.062** (0.020) 20.282** (0.103) 20.055** (0.021)

Note: The reported coefficients are the interaction terms between the corresponding liberaliza-
tion measure and initial size dummy variables for the four quartiles. The initial size measure is
constructed as the initial employment of the firm normalized by the employment in the corre-
sponding four-digit industry.

Source: INEGI and SECOFI; see text for details.

40. Note that the size indicator dummies are not included in the regression as they categorize firms

based on their initial size, which is time-invariant.

41. This is broadly consistent with expectations and it may be due to the fact that firm size is not a

perfect measure of productivity.
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The Imported Inputs Channel

The discussion in section II illustrates how trade liberalization can increase in-
vestment by lowering the cost of imported inputs and making them more ac-
cessible. Hence, a firm that requires the use of imported inputs should benefit
more from a reduction in input tariffs and import license coverage. To test this
prediction explicitly, the baseline specification (1) is augmented with two inter-
action terms—one between the input tariff and the firm’s import costs (normal-
ized by the capital stock) and a second term between the input import license
coverage and the firm’s import costs.

The results are presented in column (1) of Table 7. The main effects of the
input tariff and import licenses are again negative and statistically significant at
20.158 (0.076) and 20.048 (0.014), respectively. As expected, both inter-
action terms are negative with the input import license coverage interaction
term statistically significant at the 5 percent level. The estimated coefficient of
20.008 (0.004) on this term implies that a firm facing the average amount of
import costs (1.06) would increase investment by 0.56 percentage points given
a 10 percent reduction in input import license coverage. At 2.26 percentage
points, the effect is five times larger for a firm facing import costs that are one
standard deviation above the mean import costs (22.24 ¼ 1.06 þ 21.18). This
finding highlights the additional benefits of the reductions in input tariffs and
import licenses for firms that import (intermediate) inputs, and it is consistent
with previous work by Amiti and Konings (2007), who have shown that such
firms enjoy larger productivity gains from a reduction in input tariffs.
Moreover, similar to their results, in Table 7, the coefficient on imports itself is
positive and highly significant, showing that a 10 percentage point increase in
imports is associated with a 2.22 percentage point increase in investment.

The second column of Table 7 presents the results when, in addition to
imports, two other (time-varying) firm-level characteristics that can potentially
affect investment behavior—exports and foreign ownership—are included in
the model. Either higher exports or foreign ownership can imply higher invest-
ment profiles, since such firms are typically more productive and are larger in
size. Contrary to what one would expect, both higher foreign ownership and
higher exports appear to be associated with a lower investment rate, although
inferences are problematic since neither of the coefficients is statistically
significant.42

The Markup Channel

Finally, this subsection considers the differential effects of input and output
protection measures for firms with various levels of market power. The theoret-
ical framework in section II illustrates how the effect of output tariffs and

42. Amiti and Konings (2007) also estimate a negative and insignificant effect of exports on

firm-level productivity in Indonesian plants.
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licenses can be increasing in the size of the firm’s markup. A firm with substan-
tial market power, that is, with a high markup, can be affected more by lower
output tariffs and import license coverage because of the heightened import
competition that erodes its marginal profitability. At the opposite end of the
spectrum, an already competitive firm with a low markup will not be affected
considerably by the additional competition. While there is no direct theoretical
prediction about the marginal impact of input tariffs and license coverage for

TA B L E 7. Imported Inputs and Markup

Dependent variable: Iijt=Kijt�1

� �
(1) (2) (3)

Lagged investment rate Iijt�1=Kijt�2

� �
0.324** (0.103) 0.353** (0.110) 0.276** (0.105)

Sales/100 Sijt=100� Kijt�1

� �
0.087 (0.059) 0.084 (0.064) 0.089 (0.077)

Cash flow/100 Cijt=100� Kijt�1

� �
0.001 (0.003) 0.002 (0.002) 0.001 (0.004)

Output tariff/100 tOT
jt =100

� �
0.036 (0.066) 0.015 (0.070) 0.020 (0.068)

Output tariff � mark – up/100

tOT
jt �Ci=100

� � 0.016** (0.007)

Output license/100 tOL
jt =100

� �
0.025* (0.015) 0.024 (0.015) 0.018 (0.017)

Output license � mark – up/100

tOL
jt �Ci=100

� � 0.005 (0.003)

Input tariff/100 tIT
jt =100

� �
20.158**

(0.076)
20.158**

(0.080)
20.126 (0.085)

Input tariff � imports/100

tIT
jt � IMijt=100� Kijt�1

� � 20.003 (0.004) 20.005 (0.005)

Input tariff � mark – up/100

tIT
jt �Ci=100

� � 20.036**
(0.014)

Input license/100 tIL
jt =100

� �
20.048**

(0.014)
20.051**

(0.014)
20.075**

(0.017)
Input license � imports/100

tIL
jt � IMijt=100� Kijt�1

� � 20.008**
(0.004)

20.009**
(0.004)

Input license � mark – up/100

tIL
jt �Ci=100

� � 0.005 (0.005)

Imports/100 IMijt=100� Kijt�1

� �
0.222** (0.101) 0.268** (0.119)

Exports/100 EXijt=100� Kijt�1

� �
20.112 (0.122)

Foreign share 20.021 (0.017)
Number of observations 11,834 11,834 11,834
Hansen test (p-value) 0.559 0.546 0.327
1st order serial correlation (p-value) 0.000 0.000 0.000
2nd order serial correlation (p-value) 0.244 0.203 0.395

Note: In columns (1) and (2), we treat imports and the interaction terms as endogenous and
use lags 2 and 3 of imports and the interaction terms as GMM-type instruments, in addition to
the set of instruments listed in Table 4. In column (2), we further add lags 2 and 3 of exports and
foreign share (both treated as endogeneous) to the instrument set used in the previous two
columns. See Table 4 for additional notes.

Source: INEGI and SECOFI; see text for details.
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high markup firms, one could expect the high markup firms would be affected
less by changes in input tariffs and import licenses, as they can adjust their
markups and absorb some of the cost fluctuations in their profit margins
without any significant changes in their investment behavior.

To test these predictions, the baseline specification is augmented with
markup interactions, where a time-invariant measure of the firm’s markup, as
described earlier, is employed. These results are presented in the last column of
Table 7. As expected, the interaction terms between the markup and the
output tariff and import license are both positive, implying that a reduction in
output protection lowers investment more in high markup firms. While the
main effect of the output tariff is not significant, as in the baseline specifica-
tion, its interaction is statistically significant at the 5 percent level.43 The esti-
mated coefficients imply that a reduction in output tariffs of 10 percentage
points lowers investment by 0.56 percentage points for a firm with the average
markup (2.25), and it lowers investment by 1.47 percentage points for a firm
with a markup that is one standard deviation above the mean (7.93 ¼ 2.25 þ
5.68). While both the coefficient on the main output import license coverage
term and the interaction with the markup is positive, neither is statistically
significant.

Finally, the interaction term between the markup and the input tariff
measure and the interaction between the markup and the input import license
measure have a negative and a positive sign, respectively. As expected, the
interaction term between the input import license coverage and the markup is
positive, albeit insignificant, implying a mitigating role for the markup when it
comes to the effect of input licenses on investment. The coefficient on the input
license coverage itself is negative and statistically significant as in the baseline
results. While the main effect of input tariffs is negative and insignificant, the
interaction term between the input tariff and the markup is negative and statis-
tically significant. The negative interaction term implies that the higher markup
firms increase investment more following a reduction in input tariffs. This
could reflect the fact that high markup firms tend to be larger and import more
intermediates, so their marginal profitability increases by more following a re-
duction in input tariffs.

Overall Impact of the Trade Liberalization on the Investment Rate in Mexico’s
Manufacturing Sector

Finally, this section analyzes the overall impact of Mexico’s trade liberalization
in the 1980s on the investment rate ðIijt=Kijt�1Þ in the manufacturing sector.
Additionally, the respective contributions of the four major trade barriers—the
output tariff and the output license coverage, as well as the input tariff and the
input license coverage—which declined substantially as part of the trade liber-
alization process, are separated and compared. First, note that while both

43. The main effect and the interaction are jointly significant at the 10 percent level.
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output and input tariffs fell significantly by about 22 percentage points and 10
percentage points respectively, the drop in both the output and input license
coverage ratios was even more dramatic (see Figure 1). In 1984, the average
output license coverage was 93 percent and the average input license coverage
was 77 percent. By the end of our sample period in 1990, the average output
license coverage had fallen 74 percentage points to 19 percent and the average
input license coverage had dropped 66 percentage points to 11 percent.

Given the overall decrease in these trade barriers, the baseline estimates in
column (1) of Table 4 imply that the 22 percentage point decline in the output
tariffs led to a 1.08 percentage point decline in the investment rate and the 10
percentage point decrease in the input tariffs led to a 2.01 percentage point in-
crease in the average investment rate. Hence, the overall change in the invest-
ment rate due to the drop in tariffs was an increase of 0.93 percentage points.
Further, the estimation results in column 1 of Table 4 also imply that the 74
percentage point decline in the output license coverage resulted in a 2.15 per-
centage point drop in the investment rate, while the 66 percentage point de-
crease in the input license coverage led to a 4.16 percentage point increase in
the investment rate. The net effect of the lower output and input import license
coverage on the investment rate is therefore positive at 2.01 percentage points.
Overall, the impact of the decrease in all four trade barriers is positive, imply-
ing that Mexico’s trade liberalization led to a 2.94 percentage point increase in
the investment rate in the Mexican manufacturing sector. It is also worth
noting that the largest single (positive) impact on the investment rate came
from the substantial decrease in the import license coverage on inputs.

Naturally, the net impact of the trade liberalization on the investment rate
differs across four-digit manufacturing industries, driven by differences in the
decline in the four import restriction measures. While the net impact is positive
for the large majority of the industries, 14 (out of 129) actually experienced a
decrease in the investment rate as a result of the trade liberalization, with the
largest decrease being 8.88 percentage points (“Milling of Wheat”), and the
largest increase being 7.94 percentage points (“Nonwoven Fabrics”). Among
the industries that witnessed the largest decline in their investment rates is also
“Milling of Corn.” On the opposite end of the spectrum, some of the industries
that experienced the largest increase in their investment rates as a consequence
of the fall in tariffs and license coverage ratios include “Manufacturing of
Fiberglass” and “Manufacturing of Paper.”

Conclusion

Much research has been done on the impact of trade liberalization on firm
productivity (e.g., Amiti and Konings 2007; Topalova and Khandelwal 2011).
However, few studies have evaluated the effects of lower trade protection on
investment. Apart from a few country- and industry-level studies (e.g., Ibarra
1995; Wacziarg and Welch 2008), to the best of our knowledge, this study is
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the first to have estimated the impact of trade liberalization on firm-level
investment.

Employing plant-level data from the Mexican manufacturing sector, this
study evaluates the impact of lower input and output tariffs as well as import
license coverage on plants’ investment decisions. It improves upon previous
work with aggregate data as it controls for establishment-specific, time-
invariant unobservables that may affect investment and bias the estimated
impacts if not included in the empirical analysis. Also, it shows that employing
aggregate country-level or industry-level data hides substantial heterogeneity in
the effects of lower trade barriers on firms with different market power and
international trade positions. Finally, as some of the recent studies on trade lib-
eralization and productivity highlight the predominant importance of lower
input tariffs (increased access to foreign inputs) compared to lower output
tariffs (increased product market competition) for productivity, it evaluates the
effect of both input and output protection measures on plant-level investment
in the Mexican manufacturing sector.

In the case of investment, theory implies that access to cheaper inputs via
lower input tariffs increases firm’s profitability, and therefore investment, while
lower output tariffs bring about more intense import competition, which
results in lower profits and investment. This is exactly what the analysis finds.
Using data that cover a period of broad trade liberalization in Mexico in the
mid-1980s, it is shown that the decrease in input tariffs as well as import
license coverage resulted in higher investment in Mexican manufacturing estab-
lishments. Also, in line with theory, the drop in output tariffs and import
license coverage led to a decrease in plant-level investment. The estimated
effects are economically and statistically significant and consistent with previ-
ous work on plant-level productivity (Amiti and Konings 2007; Topalova and
Khandelwal 2011). Altogether, they suggest that the impacts of lower input
tariffs and import license coverage (increased access to foreign inputs) on
plant-level investment are larger than the impacts of output tariffs and import
license coverage (increased product market competition). Consequently, the
results show that Mexico’s trade liberalization led to an increase in the average
investment rate in the Mexican manufacturing sector.
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