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Mexico’s Disappointing Growth Performance

I Despite concerted efforts at market-oriented reforms since the
mid-1980s, Mexico’s growth has underperformed that of other
middle-income countries.
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Figure 1: Economic Growth in Comparison Countries

 (continued)

Source: Hanson (2010).
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vs. Asian Countries
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vs. Eastern Europe
Journal of Economic Literature, Vol. XLVIII (December 2010)990

are insufficient to explain the Mexican case. 
Because some countries in Latin America have 
done well in the last decade, Mexico’s perfor-
mance does not appear to be solely attributable 
to the regionwide institutional deficiencies 
that are often blamed for the hemisphere’s 
slow development. These include a legacy 
of Spanish and Portuguese colonialism, high 
levels of wealth inequality, and factor endow-
ments that facilitated the early emergence 
of a landed elite (e.g., Kenneth L. Sokoloff 
and Stanley L. Engerman 2000; Sebastian 
Edwards, Gerardo Esquivel, and Graciela 
Marquez 2007; Edwards 2009). The gap 
between average income in the United States 
and Latin America first manifested itself in the 
eighteenth century and later widened in the 
nineteenth and twentieth centuries. Between 
1950 and 2001, there was zero convergence 
between Latin America and the United States 
in per capita GDP. Latin America’s decline 

relative to Asia and Europe, which during the 
second half of the twentieth century did con-
verge toward U.S. income levels, was due pri-
marily to total factor productivity (TFP). The 
region has long been plagued by disappoint-
ingly low productivity growth (Harold L. Cole 
et al. 2005). Latin America’s common history 
is surely important for understanding many 
aspects of its economic development. Yet, in 
recent decades, the region has not moved in 
lock step. Chile has performed decently since 
the late 1980s and Brazil, Colombia, and Peru 
have since 2000. Mexico, despite its market 
friendly reforms, has not joined the group, 
with its performance closer to Argentina and 
Venezuela, the region’s black sheep in terms 
of economic policy. Its story must, then, have 
plot lines distinct from other Latin nations. 

In low income countries, Paul Collier 
(2007) identifies common pitfalls that con-
tribute to poverty traps. None apply to 
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Mexico’s Disappointing Growth Performance (cont.)

I Big question: What role has NAFTA (or integration more
broadly) played in this growth experience?

I There are a number of plausible alternative factors that have
contributed to the disappointing performance (Hanson, 2010;
Kehoe and Ruhl, 2010):

I Monopolies and inefficient regulation (Arias et al., 2010).
I Underdeveloped credit markets (Haber, 2004).
I Informality and evasion (Levy, 2008).
I Corruption and, more recently, violence.
I ...

All of these likely played a role.

I But let’s focus for now on trade/integration.
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Plan of Talk

I Introduction

I Some Observations about Existing Approaches

I Sectoral Shifts and Innovation

I Conclusion

NAFTA and Mexican Industrial Development Eric Verhoogen



Introduction Existing Approaches Sectoral Shifts and Innovation Conclusion

The Empirical Challenge

I As many others have noted, evaluating NAFTA is difficult
because other things changed at the same time:

I Trade liberalization of mid-1980s.

I Events in 1990s may have been delayed reaction.

I Peso crisis.

I As Krueger (2000) and others have noted, devaluation was
much larger (50% nominal devaluation) than tariff changes
(10% reductions in Mexico, 3-5% in US).

I Two broad categories of approaches to evaluating the effects
of NAFTA:

I Applied general equilibrium modeling.
I Reduced-form, typically difference-in-differences.

I will argue that there is something missing from each.
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Applied General Equilibrium Modeling

I Ably reviewed by Kehoe (2005), and yesterday’s keynote.

I Advantage: Can make theoretically well-grounded statements
about general-equilibrium effects, welfare.

I Issue: Valid only if the model is right. (A big “if.”)
I My reading of Tim’s reading:

I Applied GE models did not perform particularly well in
predicting the effects of NAFTA.

I One issue is new goods margin.
I Aggregate changes seem to be driven largely by TFP changes.

But models for the most part do not endogenize TFP.

“It may be that we applied GE modelers eventually decide
that the biggest effect of liberalization of trade and capital
flows is on productivity — through changing the distribution
of firms and encouraging technology adoption — rather than
the effects emphasized by the models used to analyze the
impact of NAFTA.” (Kehoe, 2005, p. 372)
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Reduced-Form Approaches

I A number of authors have followed what De la Cruz et al.
(2013) call “econometric” approaches, e.g.
difference-in-differences.

I Advantage: Require weaker assumptions ex ante.

I Issue: generally have to give up on making statements about
general equilibrium effects, welfare.

I De la Cruz et al. (2013) provide a nice review. Here I’ll make
a few observations, with a focus on effects on productivity in
Mexico.
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Lopez Cordova (2003)

I Emphasizes 3 channels:

I Import-discipline effect.
I Improved access to intermediate inputs, machinery.
I Reallocation toward more productive plants.

I Using data from Encuesta Industrial Anual for 1993-2000, first
estimates TFP using Olley and Pakes (1996) method.

I Then regresses TFP on tariffs, controlling for plant, industry,
geographical characteristics.
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Lopez Cordova (2003) (cont.)
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Lopez Cordova (2003) (cont.)

I Findings:

I Mexican tariffs ↓ ⇒ TFP ↑
I U.S. tariffs ↓ ⇒ TFP ↑
I Use of imported inputs does not seem to have robust positive

effect on TFP.

I There are things to criticize here:

I TFP lumps mark-ups, measurment error, possibly output and
input quality with technical efficiency.

I Did not include plant effects. Are results driven by
cross-sectional variation?

but overall the results are credible that NAFTA had positive
within-sector effects on productivity.
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De Hoyos and Iacovone (2013)

The results of this paper confirm the importance of the im-
port-competition channel. As previously suggested in various
empirical studies (Fernandes, 2007; Pavcnik, 2002; Tybout &

Westbrook, 1995), an increase in import competition, mea-
sured by a reduction of import tariffs under NAFTA, had
a positive effect on stimulating the productivity of Mexican
plants. We also found that the impact of trade reforms is
not identical for all integrated plants. Consequently, it is
important to distinguish between firms based on the way
these are actually integrated to the international markets.
In fact, we found that the benefits to firms that are fully inte-
grated are normally larger than the benefits accruing to other
types of integrated firms. In contrast with the findings of Lo-
pez-Cordova (2003) but in line with some more recent studies
(Amiti & Konings, 2007; Blalock & Veloso, 2007), our results
suggest that imported intermediate inputs can be a crucial
source of productivity growth for firms, and trade reforms
that enhance access to these inputs can be an important
source of a country’s competitiveness. As it was the case in
(Bernard & Bradford Jensen, 1999; Pavcnik, 2002), we can-
not find evidence that exporting is a channel of productivity
growth. However, a possible explanation for the lack of evi-
dent improvements in the productivity growth of exporters,
as opposed to importers, could be that the extra market ac-
cess for Mexican exporters after NAFTA has been modest
given that US tariffs were already low. In contrast, the
changes for importers have been more substantial. Further-
more, with the boom in FDI and the expansion of exports
after NAFTA, many of the importers may have found them-
selves in the new situation of having to supply MNCs or
exporters with far higher demand standards. The process of
catching up with these new demands may be an important
explanation behind the significant productivity growth of
importers. Unfortunately, we have no hard evidence to sup-
port this hypothesis except some facts presented in our
descriptive analysis (Section 3).

Finally, consistent with various previous studies (Djankov &
Hoekman, 2000; Evenett & Voicu, 2001), the FDI channel also
appears to be an important source of productivity growth for
plants acquired, or with participation shares, by MNCs. How-
ever, data limitations do not allow us to investigate this chan-
nel in more detail because the data only allow us to identify
the foreign ownership of Mexican plants in 1994. For this rea-
son, we decided not to pursue further the study of the impact
of FDI and the potential vertical and horizontal spillovers in
this study, even if we are aware of their importance as drivers
of productivity changes in Mexico during the period under
analysis.

NOTES

1. In the paper we refer interchangeably to firm or plant to identify the
unit of observation of our study, however this refers to the unit of
observation of our data that is “the manufacturing establishment where
the production takes place”.

2. Among the most influential studies in this field include the following
contributions: Melitz (2003), Bernard, Eaton, Jenson, and Kortum (2003),
Bernard, Redding, and Schott (2007), Yeaple (2005), Verhoogen (2008),
and Bustos (2007).

3. Despite the fact that the EIA includes foreign owned firms, because of
its questionnaire this survey did not collect information about foreign
ownership. The only information on foreign availability is derived from
the 1993 Industrial Census hence is a time-invariant firm characteristic and
is used as a control in our empirical analysis.

4. See for example Markusen (1981).

5. Formally, economic theory provides us with models where specialized
inputs are characterized by increasing returns (i.e., high initial capital and
learning costs) and consequently the degree of differentiation is limited by
the size of the market. In this model, the liberalization of intermediate
inputs will increase the varieties of available inputs, some of them more
specialized and closer in terms of complementarity to the domestic ones.

6. By means of an explicit econometric model linking tariff reduction and
household real income, De Hoyos (2005) finds that measuring NAFTA
just as the reduction in tariff brought about by the agreement would lead
to the conclusion that the agreement had almost no impact on real
household incomes in the economy.
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I Figure plots coefficients from regression of log value-added per worker on
time * dummies for importer/exporter/both.

I Results robust to throwing out switchers.
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Iacovone (2012)

Additionally, to dispel any remaining doubt, the analysis of the evo-
lution of Mexican tariffs under NAFTA confirms that, even at a rather
disaggregated level (i.e. 6 digits), the rankings of the Mexican tariffs
under NAFTA remained fundamentally stable. This is confirmed both
by evaluating a transition matrix where tariffs are split into deciles
and transition probabilities along the diagonal can be shown to vary be-
tween50 and 86% (see Table 7 in the online appendix), aswell as by cal-
culating the Spearman rank correlation between tariffs. No matter
which pair of years we consider, we always reject the null hypothesis
that the two tariff schedules are independent (see Table 8 in the online
appendix). This suggests that whatever political economy existed in the
pre-NAFTA period, this did not change much during the NAFTA period.
Therefore, following the same empirical approach adopted by Goldberg
and Pavcnik (2005) and Schor (2004), using the 6-digit industry fixed
effects is sufficient to control for these time-invariant industry charac-
teristics affecting the political economy of tariff liberalization.

However, having shown that the NAFTA tariff reduction was not af-
fected byMexicanfirms, or that at least the political economy forces be-
hind tariff setting in Mexico did not change through time, does not rule
out entirely the possibility that tariffs could still be endogenous due to
the presence of omitted variables correlatedwith both the degree of tar-
iff reduction at the industry level and industry characteristics. In partic-
ular, we would be especially concerned if the NAFTA liberalization was
skewed toward “export-intensive”16 sectors where Mexico had a com-
parative advantage (i.e. unskilled-labor intensive sectors). In such case,
the demand for firms in the industries experiencing the tariff reduction
might rise because of the Heckscher–Ohlin type of reallocation across
industries. In order to address this concern we proceed in three steps.

First, we re-estimate our main baseline model and include a proxy
for skill intensity and capital intensity at the industry level (6 digits), re-
spectively measured as a ratio of white collars over the total workers
and the amount of capital per worker. The results are reported in
Table 3 and show that indeed firms from industries characterized by
lower skill intensity experienced faster productivity growth, however
the introduction of these new controls does not affect our main results.

Second, we run a simple regression to evaluate the correlation be-
tween the NAFTA total tariff cuts between 1994 and 2002 and average
measures of capital or skill intensity at the 6-digit industry level in
1994. The results suggest that while there is a positive correlation be-
tween tariff cuts and skill intensity this is not statistically significant
(see Table 9 in the online appendix).

Third, we argue that if the HO reallocation was at play we should
observe sales increasing in sectors characterized by tariff reductions.
However, in columns (1) and (2) of Table 1, we exactly showed that
firms facing lower tariffs tend to reduce their sales, even if this effect
is asymmetric and more productive firms are less affected.

Given that NAFTA did change the geographical production patterns
of Mexico, shifting much of the industrial production toward the north-
ern region, we could be concerned that our results may be biased by
these time-varying geographical trends. As in Hanson (2004) we con-
trol for this geographic trends by including region-year fixed effects.
The results, presented in the online appendix (see Table 10), confirm
that our key findings are not affected by the inclusion of these addition-
al controls.17

The recentwork by Amiti and Konings (2007) aswell as the findings
by Schor (2004) points toward the crucial importance of input liberali-
zation to explain the evolution of firm productivity. If input and output
tariffs are correlated, we could be concerned about the potential omit-
ted variable bias when just the final product tariffs are included. In
Table 4 we re-estimate our baseline model and include tariffs on inter-
mediate inputs as well as their interaction with distance from the fron-
tier.18 The results confirm that our key findings about the asymmetric
impact of liberalization are robust. Interestingly, consistent with the
findings of Schor (2004), we also find that the intermediate input liber-
alization operates as an additional channel through which productivity
is affected, and this channel too has a highly asymmetric impact with
firms that are closer to the production technology frontier benefiting
the most.19

In all our discussion we have assumed that increased competition
and entry threat, captured by a reduction in Mexican tariffs under
NAFTA, are having an uneven effect on firmswith different productivity
levels. However, it is also possible thatMexican tariffs may be capturing
some other effects. For example, if Mexican tariffs and US tariffs under
NAFTA are correlated the reduction in Mexican tariffs may be identify-
ing the impact of enhanced market access under NAFTA as we have

Table 2
Asymmetric effect of liberalization.

OLS FE OLS FE

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

Domestic frontier growth 0.240⁎⁎⁎ 0.392⁎⁎⁎ 0.260⁎⁎⁎ 0.391⁎⁎⁎

(0.015) (0.014) (0.015) (0.014)
MX tariffs NAFTA (lagged) −0.013⁎⁎⁎ −0.017⁎⁎⁎ −0.012⁎⁎⁎ −0.015⁎⁎⁎

(0.002) (0.002) (0.002) (0.002)
Distance from the frontier
(lagged)

0.112⁎⁎⁎ 0.500⁎⁎⁎ 0.173⁎⁎⁎ 0.499⁎⁎⁎

(0.007) (0.011) (0.008) (0.011)
Distance×tariffs (lagged) 0.003⁎⁎⁎ 0.006⁎⁎⁎ 0.002⁎⁎⁎ 0.006⁎⁎⁎

(0.001) (0.001) (0.001) (0.001)
Employment (lagged) 0.045⁎⁎⁎ 0.086⁎⁎⁎

(0.003) (0.013)
Capital intensity (lagged) 0.021⁎⁎⁎ 0.004

(0.002) (0.003)
Average wages (lagged) 0.083⁎⁎⁎ −0.026

(0.009) (0.016)
R&D (lagged) 0.004⁎⁎⁎ 0.006⁎⁎⁎

(0.001) (0.002)
Technology transfers
(lagged)

0.006⁎⁎⁎ 0.004⁎⁎⁎

(0.001) (0.002)
Industry FE (6 digits) Yes No Yes No
Location FE Yes No Yes No
Year FE Yes Yes Yes Yes
Plant FE No Yes No Yes
Plant-level controls No No Yes Yes
N 44,948 44,948 44,176 44,176
r2 0.056 0.214 0.075 0.217

Note: ⁎⁎⁎ denotes significant at 1%, ⁎⁎ at 5%, ⁎ at 10%.
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Fig. 3. Marginal effect of tariffs on productivity growth.

16 As shownbyHanson andHarrison (1999) andRevenga (1997) thiswas indeed the case
for the initial patterns of protection before the liberalization in the 1980s.

17 Our results do not change if we use state-year fixed effects instead of using region-year
fixed effects and are available upon request.
18 Intermediate input tariffs are calculated using the input–output tables provided by
INEGI.
19 As discussed by López-Córdova (2003) another channel that would be important to
take into account operates through the FDI spillovers however, because of data limitations,
we cannot pursue this idea further as the EIA did not collect information on foreign owner-
ship, except for the year 1993.
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I Effects calculated from regression of 4log value-added/worker on
interaction of distance to frontier and level of tariff (and industry or plant
effects).

I Distance is ratio of value-added/worker to avg value-added/worker of 5
leading firms in each sector.
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Verhoogen (2008)

Notes: Output measured in physical units. Omitted model from upper curve is the Original Beetle. Data from Bulletins of 
the Asociacion Mexicana de la Industria Automotriz  (Mexican Automobile Industry Association).
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Notes: Uses data from the Bulletins of the Asociación Mexicana de la Industria Automotriz (AMIA). Production
measured in number of vehicles.
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Verhoogen (2008) (cont.)

Appendix Figure V: Non-Parametric Regressions, Changes 1993-1997 and 1997-2001

Notes: All variables deviated from industry means. Graphs are non-parametric regressions (bandwidth = .5), of changes of indicated variables over indicated periods on log domestic sales in initial year 
(1993 or 1997), using EIA 1993-2001 Panel. App. Fig. Va changes omit initial year to avoid bias from mean reversion. Variable definitions in Appendix I. Further details on dataset in Section IV of text and 
Appendix II.

App. Fig. Va: Changes in export share of sales
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App. Fig. Vc: Changes in log blue-collar wage
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App. Fig. Vd: Changes in log wage ratio
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Notes: Uses data from balanced panel of non-maquiladora plants from the Encuesta Industrial Anual (EIA).
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Introduction Existing Approaches Sectoral Shifts and Innovation Conclusion

Existing Approaches: Summary

I Both approaches have made progress, but both also seem to
me to be missing something important.

I Applied GE:

I Sectoral shifts central to analysis.
I But relatively little attention to productivity changes that are

endogenous to trade liberalization.

I Reduced-form:

I Documents productivity changes.
I But relatively little attention to effects of sectoral shifts on

ongoing productivity growth.
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Introduction Existing Approaches Sectoral Shifts and Innovation Conclusion

Sectoral Shifts and Innovation

I Old-fashioned idea (Prebisch, 1950; Matsuyama, 1992):

I Different activities are associated with different inherent rates
of innovation, productivity growth.

I Liberalization changes to pattern of specialization, may lead to
specialization in non-dynamic activities.

I What follows is very low-tech, more “analytical narrative”
than definitive analysis.

I The hope is that it stimulates more in-depth research into the
Mexican and similar cases.

I No attempt to separate effects of NAFTA, peso devaluation,
lingering effects of 1980s liberalization. All probably point in
same direction.

I More details on my website (text of a talk I gave in
Monterrey, published in Boletin Informativo Techint.)
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Employment Growth vs. Skill Intensity, 1988-1998
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Notes: Data on employment growth are from the INEGI Economic Censuses from 1989 and 1999 (containing
information from previous year). Data on schooling are from 1999 ENESTyC. Each symbol represents a 4-digit
industry in the North American Industrial Classification System (NAICS). The size of the symbols reflect
employment in the industry in 1998. The fitted regression line is weighted by employment in 1998. See Figure A1
of Verhoogen (2008).
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Employment Growth vs. Capital Intensity, 1988-1998
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Industrial Classification System (NAICS). The size of the symbols reflect employment in the industry in 1998. The
fitted regression line is weighted by employment in 1998. A similar graph (using a different industry classification)
appeared as Figure A2 of Verhoogen (2008).
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Employment Growth vs. Skill Intensity, 1998-2008
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information from previous year). Data on schooling are from 1999 ENESTyC. Each symbol represents a 4-digit
industry in the North American Industrial Classification System (NAICS). The size of the symbols reflect
employment in the industry in 1998. The fitted regression line is weighted by employment in 1998.
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Employment Growth vs. Capital Intensity, 1998-2008
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Maquiladora and Total Industry Employment
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Notes: Maquiladora employment from EMIME for 1988-2006; total industry employment from Economic Censuses
of 1989, 1994, 1999, 2004, and 2009. Apparel and textile products (maquila group 2) mapped to NAICS 315
(apparel manufacturing); transportation equipment (maquila group 6) to NAICS 336 (transportation equipment
manufacturing); electrical and electronic equipment (maquila groups 8 and 9) to NAICS 334 and 335 (computer
and electronic equipment; and electrical equipment, appliances, and components).
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Means by Sub-Sector: Apparel, Elect. & Trans. Equip.
non-maquiladoras

non-exporters exporters maquiladoras
(1) (2) (3)

Employment 315.43 438.97 969.67
(8.23) (11.07) (30.02)

Export percentage of sales 30.81 96.52
(0.72) (0.63)

Foreign ownership indicator 0.08 0.29 0.84
(0.01) (0.01) (0.02)

Capital-labor ratio 254.26 309.07 54.87
(19.11) (14.45) (7.18)

Share with >= 12 years schooling 0.28 0.32 0.19
(0.01) (0.01) (0.01)

Percentage blue-collar 70.18 70.75 83.04
(0.56) (0.46) (0.63)

Years of schooling, blue-collar 7.86 8.15 7.37
(0.04) (0.04) (0.06)

Blue-collar hourly wage 3.59 3.92 3.83
(0.06) (0.05) (0.10)

White-collar hourly wage 7.45 9.32 9.33
(0.14) (0.15) (0.27)

Turnover rate 41.47 40.54 72.37
(1.22) (1.06) (2.66)

Tenure (years) 6.25 6.59 3.53
(0.09) (0.08) (0.08)

N 1423 1774 557

Notes: Standard errors of means in parentheses. Sample is plants with ≥ 100 employees in 1999 ENESTyC.
Capital-labor ratio measured in thousands of 1998 pesos; blue-collar and white-collar hourly wage in 1998 pesos.
Average 1998 nominal exchange rate: 9.1 pesos/dollar.

Apparel Transport Equip. Electronics
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The Story So Far

I From 1988-1998, manufacturing sector specialized in less
capital- and skill-intensive activities, both across sectors and
within sectors (i.e. to maquilas).

I From 1998-2008, these sectors/subsectors tended to stagnate.
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Role of China

I A common explanation: Mexico had bad luck.

I Just as Mexico was poised to grow, China entered.
I China had similar pattern of specialization in exports to U.S.

I There is definitely evidence to support the China story:

I Utar and Torres Ruiz (2013) yesterday.
I Kumler (2014): applies approach of Autor, Dorn and Hanson

(2013) in Mexico.
I Lopez Cordova, Micco and Molina (2008), Hanson and

Robertson (2010), Hsieh and Ossa (2011).

China-Mexico export similarity US import shares

I But here I would like to argue that China is not the whole
story, that Mexico would have had problems even if China had
not entered.
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R&D Measure, ENESTyC 1999

I Survey asked: “Since 1997, has the establishment undertaken
R&D?”

I (If yes) “What did the R&D principally consist of?”

I “Design of new products”
I “Process improvements”
I “Product quality improvements”
I “Design/Improvement/Manufacture of machinery or

equipment”
I “Other”

I N.B.: This is a broad, inclusive definition of R&D, not just
patents.

I Not perfect, but not bad as a first pass.

I Code as 0/1.
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R&D Intensity vs Skill Intensity, 1998
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Notes: Size of plotting symbols reflects employment in industry. The fitted regression line is weighted by
employment. The estimated slope is 0.53 with standard error 0.13; the R2 is 0.16. Industry-level averages are for
large plants (≥ 100 employees).
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R&D Intensity vs Capital Intensity, 1998
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R&D Intensity by Sector

non-maquiladoras

non-exporters exporters maquiladoras
(1) (2) (3)

All manufacturing 0.36 0.50 0.41
(0.01) (0.01) (0.02)

Apparel 0.19 0.33 0.34
(0.03) (0.04) (0.05)

Electrical and Electronic Products 0.35 0.54 0.45
(0.07) (0.04) (0.03)

Transportation Equipment 0.40 0.62 0.54
(0.07) (0.04) (0.10)

Source: ENESTyC 1999.
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Alternative Innovation Measure I: Patents per Capita

global and long time coverage, and especially because it is commonly
understood that the United States offers perhaps the most advanced lev-
els of intellectual property protection in the world (Maskus 2000). Al-
though the costs of the application process are likely to be higher in the
United States than in most other countries, the benefits are also likely to
be higher.

The evidence suggests that Mexico’s patenting activity follows a sim-
ilar pattern over time as does its TFP growth rate discussed above.
Patent counts for Mexican innovators were highest in the 1960s, de-
clined continuously until the first half of the 1990s, and finally picked
up again after the implementation of NAFTA in the second half of the

INNOVATION IN MEXICO: NAFTA IS NOT ENOUGH 251

Figure 6.2 Patents per Million Workers, 1960–2000 

Source: U.S. Office of Patents and Trademarks.
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Alternative Innovation Measure II: R&D Spending/GDP

Country R&D spending/GDP (%)

Mexico .38
Chile .65
China .65
Korea 2.34
U.S. 2.59
Canada 1.76

Notes: Data from World Bank World Development Indicators for 1998.
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Summary

I Integration led Mexico to specialize in less capital- and
skill-intensive activities, both across and within sectors.

I These sectors that Mexico tended to be less innovative.

I This did not have to be true. But the correlation appears quite
robust.

I The sectoral shifts thus tended to dampen the overall rate of
innovation in the economy.

I What if China had not entered?

I We don’t observe the counterfactual, but my sense is that
there would always be another country moving up the product
ladder — Malaysia, Thailand, Indonesia, Vietnam, ...
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Further Thoughts

I More research is needed, needless to say.

I But patterns suggest that there may be a trade-off between
static allocative efficiency and long-term productivity growth.

I Liberalization alone may not to be enough to bring about
sustained growth.

I My own view is that policy-makers should consider
interventions to promote the sorts of activities that generate
innovation and productivity growth.

I This argument relies on the idea that innovation generates
positive externalities, which I am exploring empirically in other
work with co-authors (Atkin et al., 2014)
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Further Thoughts (cont.)

I I do not want to argue that such interventions need to happen
at the border, in the form of tariffs or other trade barriers.

I And it is true that governments have no special knowledge
about which sectors/firms/ideas/technologies are going to be
successful in the future.

I But I think there is a strong case for policies that provide
broad-based (sometimes called “horizontal” (Lederman and
Maloney, 2012)) support for innovative activities.
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Means by Sub-Sector: Apparel
non-maquiladoras

non-exporters exporters maquiladoras
(1) (2) (3)

Employment 260.19 460.66 813.88
(17.90) (39.51) (57.79)

Export percentage of sales 46.93 97.40
(3.53) (1.13)

Foreign ownership indicator 0.02 0.05 0.60
(0.01) (0.02) (0.05)

Capital-labor ratio 64.96 48.38 28.90
(29.22) (8.87) (7.56)

Share with >= 12 years schooling 0.15 0.18 0.14
(0.02) (0.02) (0.01)

Percentage blue-collar 84.66 82.91 88.48
(1.62) (1.46) (1.18)

Years of schooling, blue-collar 7.25 7.40 7.21
(0.16) (0.14) (0.14)

Blue-collar hourly wage 2.34 2.43 3.03
(0.13) (0.11) (0.17)

White-collar hourly wage 5.50 6.38 6.84
(0.44) (0.55) (0.50)

Turnover rate 55.17 60.19 60.20
(4.51) (5.44) (4.90)

Tenure (years) 4.91 4.45 3.29
(0.31) (0.29) (0.16)

N 112 105 111

Notes: Standard errors of means in parentheses. Sample is plants with ≥ 100 employees in 1999 ENESTyC.
Capital-labor ratio measured in thousands of 1998 pesos; blue-collar and white-collar hourly wage in 1998 pesos.
Average 1998 nominal exchange rate: 9.1 pesos/dollar.
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Means by Sub-Sector: Transportation Equipment
non-maquiladoras

non-exporters exporters maquiladoras
(1) (2) (3)

Employment 344.24 637.01 1342.07
(46.90) (52.91) (82.97)

Export percentage of sales 41.32 96.33
(2.68) (1.28)

Foreign ownership indicator 0.28 0.49 0.97
(0.07) (0.04) (0.02)

Capital-labor ratio 212.92 294.49 57.30
(90.57) (46.77) (22.49)

Share with >= 12 years schooling 0.27 0.34 0.20
(0.02) (0.02) (0.01)

Percentage blue-collar 75.35 73.40 84.29
(1.89) (1.01) (1.48)

Years of schooling, blue-collar 7.79 8.60 7.43
(0.19) (0.12) (0.14)

Blue-collar hourly wage 3.55 4.73 3.64
(0.26) (0.22) (0.19)

White-collar hourly wage 7.24 11.17 9.81
(0.61) (0.52) (0.65)

Turnover rate 45.99 33.11 69.47
(7.59) (3.18) (6.74)

Tenure (years) 5.37 6.88 3.74
(0.34) (0.28) (0.20)

N 46 141 92

Notes: Standard errors of means in parentheses. Sample is plants with ≥ 100 employees in 1999 ENESTyC.
Capital-labor ratio measured in thousands of 1998 pesos; blue-collar and white-collar hourly wage in 1998 pesos.
Average 1998 nominal exchange rate: 9.1 pesos/dollar.
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Means by Sub-Sector: Electrical/Electronic Equipment
non-maquiladoras

non-exporters exporters maquiladoras
(1) (2) (3)

Employment 334.83 585.75 1081.90
(105.70) (56.59) (51.35)

Export percentage of sales 39.94 98.24
(3.33) (0.78)

Foreign ownership indicator 0.25 0.52 0.92
(0.09) (0.05) (0.02)

Capital-labor ratio 132.03 223.10 68.35
(74.50) (26.16) (14.69)

Share with >= 12 years schooling 0.29 0.31 0.22
(0.04) (0.02) (0.01)

Percentage blue-collar 73.35 71.88 80.79
(3.56) (1.57) (1.06)

Years of schooling, blue-collar 8.03 8.52 7.54
(0.27) (0.12) (0.09)

Blue-collar hourly wage 3.04 3.84 4.15
(0.25) (0.17) (0.17)

White-collar hourly wage 8.74 10.17 10.82
(1.00) (0.53) (0.48)

Turnover rate 39.68 41.19 73.60
(5.52) (4.09) (4.56)

Tenure (years) 6.18 6.21 3.50
(0.64) (0.29) (0.12)

N 24 109 191

Notes: Standard errors of means in parentheses. Sample is plants with ≥ 100 employees in 1999 ENESTyC.
Capital-labor ratio measured in thousands of 1998 pesos; blue-collar and white-collar hourly wage in 1998 pesos.
Average 1998 nominal exchange rate: 9.1 pesos/dollar.
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US Import Shares from China, Mexico
1001Hanson: Why Isn’t Mexico Rich?

comparative advantage in another third of 
its products (including automobiles and auto 
parts, industrial machinery, and beverages). 
Hanson and Raymond Robertson (2010) 
use results from a gravity model of trade to 
estimate the change in demand for Mexico’s 
exports that would have occurred had China’s 
export supply capacity remained constant 
over the period 1995 to 2005. For Mexico, 
nullifying the improvement in China’s 
export capability would mean a 2 percent 
to 4 percent increase in the global demand 
for Mexico’s exports, an effect that is larger 
than for any other manufacturing oriented 
developing economy.7 Hsieh and Ralph Ossa 

7 The comparison countries are Hungary, Malaysia, 
Pakistan, the Philippines, Poland, Romania, Sri Lanka, 
Thailand, and Turkey.

(2010) take a more theoretical approach, 
introducing Ricardian productivity differ-
ences into a Marc J. Melitz (2003) model 
of trade, deriving comparative statics for 
changes in wages and prices resulting from 
productivity changes in different countries, 
calibrating the model to data, and then cal-
culating the counterfactual income levels 
that would have been obtained had pro-
ductivity growth in China over 1993–94 to 
2004–05 been zero. Not surprisingly, slower 
productivity growth in China means higher 
real incomes in Mexico. Had China’s produc-
tivity been flat, Mexico’s welfare would have 
been 0.8 percent higher, a larger effect than 
for any other economy that Hsieh and Ossa 
consider. 

Aside from effects on the level of income 
in Mexico, could competition from China 

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008
Year

0.1

0.08

0.06

0.04

0.02

Mexico China

Figure 2: Share of U.S. Manufacturing Imports
Source: Hanson (2010).

Return

NAFTA and Mexican Industrial Development Eric Verhoogen



Introduction Existing Approaches Sectoral Shifts and Innovation Conclusion

Export Similarity between Mexico and China

The increasing similarity between the Chinese and Latin America export baskets is not unlike the 
growth in the similarity between East Asia (China excluded) and Latin America. Figure 5.2 shows the 
ESI values between selected Latin American countries and regions and East Asia. The similarity of 
exports between Latin America (particularly Brazil and Mexico) and East Asian economies was 
relatively pronounced in the early-1990s; this similarity has increased during the same period, 
particularly for Mexico and Latin America as a whole.6 

Figure 5.2 

Export Similarity between Selected Latin American Countries and  
East Asia in the US Market, 1992-2002 
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                         Source: IDB-INT calculations based on UN/Comtrade data. 

Within manufacturing product categories, moreover, China’s export prices (measured in unit 
values) are generally lower than the prices received by other developing economies in Latin America 
and Asia. The premium received by those countries over China is highest in machinery and lowest in 
apparel. One explanation for this differential is that products from those regions offer higher quality 
or have more attributes than products from China, thereby raising their value. This would be 
consistent with differences in comparative advantage: countries that are relatively abundant in human 
and physical capital can improve quality or add product features. A competing explanation is that the 
difference in prices reflects greater product efficiency in China, the result of very low labor costs. 
This explanation is also consistent with China’s explosive export growth, and it raises questions 
about the share of the manufacturing market that Latin American and other Asian countries can 
retain as China’s capacity and access to foreign markets increases.  

What are the future prospects for those Latin America countries whose export structures most 
resembling that of China? China has significant comparative advantages in the product categories 
that are crucial to Mexico and countries in Central America (textiles, apparel, and electronics), in 
particular because these countries specialize in the labor-intensive parts of the production chain in 
which China has an important edge. The current and relatively high overlap in miscellaneous 
                                                      
6 Note that the two sets of figures (5.1 and 5.2) are not immediately comparable, given the different levels of aggregation of 
the data in computing the indices.  

96 

Source: Devlin, Estevadeordal and Rodriguez-Clare (2006).
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