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Abstract

This study analyzes the effect of Foreign Direct Investment (FDI) inflows on the employment and wages of low- and
high-skilled employees in the manufacture and service sectors in Mexico. The study implements a quarterly panel
dataset covering the 32 Mexican states from 2005 to 2018. The econometric model is estimated throughout Fixed-
Effects (FE) and Panel Corrected Standard Errors (PCSE). Employment results indicate that an increase of FDI inflows
into the manufacture sector creates a positive effect in low- and high-skilled employment. In the case of service
sector, results are inconclusive across models for both categories of employment. In the case of wages, it is found that
FDI inflows by the manufacture sector increase marginally in low-skilled wages and no statistical effect is captured in
high-skilled wages. Lastly, in service sector, results indicate the effect of FDI inflows are inconclusive in the case of low-

skilled and high-skilled wages.
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1 Introduction

In its World Investment Reports (UNCTAD 2016, 2017,
2018), the United Nations Conference on Trade and
Development (UNCTAD) mentioned that Mexico is con-
sidered the primary driver of Foreign Direct Investment
(EDI) growth in Central America, where the country has
participated with approximately 70% of the total FDI
inflows to this region in the last years. Nevertheless, the
2017 and 2018 investment reports for Mexico were not
very optimistic (UNCTAD 2017, 2018), since FDI inflows
in 2016 and 2017 reached $30 billion dollars each year,
which is 15% below the amount received in 2015. Such
contraction was mainly explained by the uncertainty
that existed at that time about the future of the North
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American Free Trade Agreement (NAFTA), now called
United States—Mexico—Canada Agreement (USMCA).

Waldkirch (2010) states that Mexico has been actively
trying to attract FDI since the 1980s by relaxing invest-
ment restrictions on different economic sectors. In
addition, since 1994, NAFTA benefited Mexico as it sub-
stantially and permanently increased FDI inflows into
the country. As a result, abundant FDI came into the
country seeking to exploit Mexico’s comparative advan-
tage (Waldkirch 2011). Given the relevance of FDI in the
economy since the implementation of NAFTA, abundant
literature has emerged analyzing the effects of FDI on
different economic variables, such as wages, labor pro-
ductivity, and employment. Diverse literature has also
emerged analyzing the impact of NAFTA on economic
sectors, such as manufacturing, maquiladora industry,
and the impact on different economic regions in the
country.
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Nevertheless, the existing literature about Mexico has
paid limited attention to analyze the effect of FDI on
employment and wages in the manufacturing and service
sectors, even though those two economic sectors have
received together around 75% of total FDI inflows that
had come into the country since 2005. The scarcity of
studies in the field is more noticeable if it is analyzed by
the effect of FDI inflows on employment and wages when
separating employment in the two categories (low-skilled
and high-skilled). Such studies could be of relevance and
interest for policy makers, since the design of policies can
be focused on the groups that are considered a priority
for a country or a government.

The study helps fill the gap in the literature by analyzing
employment and wages of low- and high-skilled employ-
ees in the manufacturing and service sectors, which
according to the number of employees and FDI inflows
received in the country, are the two most relevant sectors
in the economy. This study is performed using data for
each of the 32 states in Mexico, covering the period from
2005 to 2018 at the sub-national level in Mexico. The
econometric model implemented in this study is similar
to the one used by Hanson (2001), but with a small vari-
ation to examine the impact of FDI on low-skilled and
high-skilled employment and wages. To obtain the coef-
ficient estimates, a Fixed-Effects model (FE) and a Panel
Corrected Standard Errors (PCSE) model are developed
and estimated. Results indicate that, in most scenarios,
EDI inflows have different effects on low-skilled and
high-skilled employment in manufacturing and service
sectors.

The remainder of this study is organized as follows:
Section 2 provides important background on FDI inflows
and their effects on employment and wages. Section 3
describes the econometric model implemented in this
study. Section 4 introduces the dataset and explains the
distribution of FDI and employment in manufacturing
and service sectors around the country. Section 5 dis-
cusses the results of the estimated regression, and the last
section presents the conclusion of this study.

2 Literature review

Most studies available in the literature which analyze the
effects of the FDI inflows on the local economy, com-
monly mention that FDI inflows bring new and more
sophisticated technology into the host economy, expand
firms’ production capabilities, and create some effects on
employment, wages and labor productivity. In addition,
an important portion of the literature has focused on
categorizing employees according to skill levels and ana-
lyzing the effect of FDI inflows on the wages of those dif-
ferent categories of employees. Girma et al. (2002), Owen
and Yu (2008), Pandya (2010), Hanousek et al. (2011),
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Onaran (2012), Lee and Wie (2015) and Bogliaccini and
Egan (2017), are examples of studies which analyze the
effect of FDI on low- and high-skilled local wages.

Another set of the literature analyzes exclusively the
effect of FDI inflows on low- and high-skilled employ-
ment in the host economies. Studies such as Bailey and
Driffield (2007), Blanton and Blanton (2012), Raouf and
Hafid (2014), Yunus et al. (2015) are examples of this.
Lastly, some other literature is just interested in ana-
lyzing if FDI inflows have a general positive or negative
effect on local employment. Studies such as Radosevic
et al. (2003), Waldkirch et al. (2009), Villa (2010), Inekwe
(2013) and Bandick and Karpaty (2011) are examples of
studies which find that the effect of FDI on employment
is positive. On the other hand, Girma (2005) and Jenkins
(2006), find that FDI inflows have a negative impact on
local employment.

2.1 Literature about the effect of FDI on employment
and wages in Mexico

In a pioneer study for the Mexican economy, Feenstra
and Hanson (1997) study the impact of FDI on the wages
of skilled labor in Mexico over the period 1975-1988.
They measure FDI using regional data on foreign assem-
bly plants and conclude that FDI growth is positively cor-
related with the relative demand for skilled labor, which
at the same time has influenced the increase of wages in
regions where FDI has concentrated.

Some other studies have been also focused on the effect
of FDI on employment according to the skill level. For
example, Nunnenkamp and Bremont (2007) estimate
dynamic labor demand functions for blue-collar (low-
skilled) and white-collar (high-skilled) workers in Mexico
for the period 1994—2006. Their findings do not support
the widely-held view that FDI inflows add to white-collar
employment. However, the positive effect on blue-collar
employment diminishes when increasing skill intensity
in manufacturing industries. Waldkirch et al. (2009) in a
study on employment of non-maquiladora manufactur-
ing activities, find that FDI has a statistically significant
and positive effect on both blue and white-collar manu-
facturing employment. Later, Waldkirch (2010) suggests
that wages may be negatively affected by FDI, particularly
in maquiladoras, because large FDI tend to reduce skilled
wages. Some other studies, such as Turner and Martinez
(2003) and Loria and Brito (2005) associate FDI received
by multinationals that operate in Mexico with an increase
in employment in the country especially in the manufac-
ture sector. Lastly, Vergara et al. (2015) analyze the effect
of FDI on five industrial sectors in the northern region of
Mexico during the period from 2004 to 2013, and they
find a positive correlation between FDI and employment
only in the electricity sector.
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3 Econometric model

The generic labor market supply and demand equations
proposed by Hanson (2001) are used in this study to
investigate the effects of FDI on low-skilled and high-
skilled employment. The reduced-form equations from
such model have the following form:

LnLf, = BinW;* + Ajony + Biay + Cras + 0 (1)

LnWjy = AnWii™ + Ajgn + Benz + Cons + e (2)

Equations (1) and (2) can be obtained by assuming
that both labor supply and labor demand are in equi-
librium. The terms A, B, and C represent vectors related
to state, country, and international conditions, respec-
tively. The superscript k refers to low- or high-skilled
categories, while the subscript j and ¢ refer to each of
the 32 Mexican states and the quarterly periods during
2005-2018. Additionally, W represents wages, and wA
stands for alternative wages. Briefly, an alternative wage
for state j is a weighted average of wages in every state
except state j. The terms a1—«as3, and 1-n3 are vectors of
parameters; 8 and / are scalar values; and ¥ and juj; are
error terms assumed to be independent and identically
distributed with zero mean and constant variance.

Equations (1) and (2) are estimated in this study
throughout different econometric models. Breusch and
Pagan Lagrangian multiplier test indicates that the use
of panel data techniques is more appropriate than OLS
and, similarly, the Hausman test allows to indicate that
the use of fixed effects is preferable to random effects in
the estimation of both equations. Therefore, tables only
show the estimates for fixed effects. Additionally, the
possibility of the existence of the classic problems of
data panels is considered. The results of the Wooldridge
tests to prove the existence of serial correlation in the
estimates, as well as a modified Wald test to check for
the presence of heteroskedasticity, and a Breusch-
Pagan test to identify contemporary correlation prob-
lems in the residuals, suggest that it is necessary to
correct all of the problems. Moreover, endogeneity
problems were tested with the C statistic, yet no evi-
dence was found to state that the estimations should be
corrected for endogeneity.

In Cameron and Trivedi (2010), the use of Feasible
Generalized Least Squares (FGLS) and Panel Corrected
Standard Error (PCSE) is recommended for data pan-
els where T is greater than N (in this study T =56 and
N =32). However, Beck and Katz (1995) demonstrate
that FGLS produces results with strongly underesti-
mated standard errors and, through Monte Carlo sim-
ulations, they find that PCSE produces more accurate
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results of standard errors, with zero or little loss of
efficiency, compared to FGLS. Thus, in this study, the
problems previously mentioned are addressed using
PCSE. Additionally, for comparison purposes, fixed
effects regression results are shown.

4 Data

The dataset covers the 32 Mexican states on a quar-
terly basis from 2005 to 2018. Data are drawn from the
Mexican Institute of Statistics, Geography, and Infor-
mation (INEGI), which collects the dataset for employ-
ment and wages via the National Survey of Occupation
and Employment (ENOE). Similarly, INEGI includes
the dataset for population and the Ministry of Economy
keeps track of FDI inflows.

As aforementioned, this study focuses on analyzing the
effect of FDI inflows on different low- and high-skilled
categories in employment and wages in the manufac-
turing and service sectors. Table 6 in Appendix shows
the average employment distribution for low- and high-
skilled employment for the manufacture and service sec-
tors for each of the Mexican states during the period from
2005 to 2018, which is the period analyzed in this study.
It can be observed that Estado de Mexico and Mexico
City are the places that most capture employment, either
low- or high-skilled employment either in the manufac-
ture or service sectors. Those two states together cap-
ture around 25% of the total high-skilled employment in
manufacture and service sectors in the country. Similarly,
Table 6 shows that the top five states, as a group, capture
around 50% of high-skilled employment in the country,
while the bottom five states in the table capture around
5% of the high-skilled employment in the country, either
in the manufacture or service sectors. In the case of the
low-skilled employment; shares are less concentrated on
the top states and are slightly better distributed across all
Mexican states.

Table 7 in Appendix section shows the average monthly
salaries in real terms (2013 =100) for the low- and high-
skilled employees working in the manufacture and service
sectors in each of the Mexican states during 2005-2018.
The manufacture sector shows an important dispersion
in salaries between low- and high-skilled employees. For
example, the highest salaries in the high-skilled manufac-
ture sector are in Coahuila, registering $7549 real Mexi-
can pesos, a value 76% higher than the highest low-skilled
salaries in the manufacture sector in Baja California, with
$4301 real Mexican pesos per month. It is worth identify-
ing that some states have high-skilled salaries which are
above the country’s average, but at the same time those
same states report low-skilled salaries below the country
average; this is observed in Guanajuato, Colima, Jalisco,
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Table 1 Total country FDI 2005-2018; Percentage total FDI. Source: Own estimations using data from the Ministry of

Economy

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Total FDI 26,013 21,124 32477 29468 18066 27,260 25601 21,191 48399 29879 35775 30,534 32915 32,694
(Millions of dollars)
Manufacture 515% 529% 425% 313% 398% 528% 448% 444% 648% 618% 493% 573% 455% 483%
(% Total FDI)
Services 279% 389% 365% 379% 387% 247% 325% 84% 121%  100% 206% 196% 154%  14.2%
(% Total FDI)
Other 206%  8.2% 21.0% 308% 215% 225% 227% 472% 231% 282% 302% 231% 39.1% 37.5%
(% Total FDI)

Durango, to mention a few. In the case of the service sec-
tor, the state with the highest high-skilled salaries in this
sector is Baja California Sur (touristic place) with $7696
per month, while its neighbor, the state of Baja Califor-
nia, shows the highest salaries for low-skilled workers
with $4538.

Table 1 shows the total FDI received in the country in
every year analyzed in this study and the percentage that
manufacture and service sectors represent in the total
EDI. On the one hand, the lowest value received in FDI
in the country is observed in 2009, during the economic
crisis when the country received 18,000 million dollars.
On the other hand, the highest value is observed in 2013,
when the country received more than 48,000 million dol-
lars. It is worth mentioning that the manufacture sector
has been historically the economic sector with the high-
est volumes of FDI inflows into the country. The lowest
values appear also during the 2008 economic crisis, when
Mexico captured 31% of the total FDI, and the highest
value is observed in 2013, when almost 65% of the total
EDI came into the country. Regarding the service sector,
the lowest value appears in 2012, when it captured 8.4%,
and the highest appeared from 2006 to 2009, when the
value ranged around 38% of the total FDI received in the
country.

Figure 1 illustrates how FDI in the manufacturing and
service sectors has been distributed across the country
during the period 2005-2018. As it can be seen above,
in maps la and 2a, the “white” states are those which
received the least amount of FDI either in the manufac-
turing or service sectors during the entire period. In fact,
all the “white” states captured less than 1% of the total
EDI received by each sector in the whole period. Out
of the country’s 32 states, there are 14 “white” states in
Fig. 1a, all of which, as a group, captured 5.5% of the total
FDI in the manufacturing sector received in the country
during the 2005-2018 period. In the case of Fig. 2a, the
14 states in “white” captured, as a group, 7.8% of the total
EDI received in the country in the service sector in the
entire period.

In the case of “light grey” states, they captured more
than 1%, but less than 4% of the total FDI received in
the country in each respective sector. In the case of the
manufacturing sector, there are 8 states out of 32 in “light
grey” which, as a group captured around 20% of the total
FDI received in the country in the analyzed period. In
the case of the service sectors, there are 8 states, which
accounted for 12% of the total FDI received in the coun-
try in the aforementioned sector. Lastly, the 10 “dark
grey” states accounted for 70% of the total FDI received
in the manufacturing sector and 80% of the FDI received
in the service sector. Figures 1b and 2b show the FDI
received by the top five states in each sector in the entire
period. These five states captured 49% in the manufactur-
ing sector and 65% in the service sector. These numbers
confirm that FDI in both sectors is highly concentrated
in a few states. Lastly, Fig. 2 in Appendix section captures
how FDI evolved in each of the states in the country dur-
ing the entire period analyzed in the study.

Table 2 presents descriptive statistics for all variables
used in this paper. The effect of FDI upon employment
and wages, both disaggregated in low-skilled and high-
skilled, are the main variables of interest in this study;
therefore, FDI is broken down into two different FDI
categories. As previously discussed, this paper explores
the effect of FDI on different kinds of employment and
wages. For such reason, the dependent variables in the
regression model are low-skilled employment and wages
in the manufacturing and service sectors, as well as high-
skilled employment and wages in the manufacturing and
service sectors.

As mentioned earlier, the main independent variable is
FDI inflows into the country. With regards to the Ministry
of Economy’s FDI classification, FDI database is divided
in the following categories: new FDI, FDI originated from
the reinvestment of profits, and FDI between compa-
nies related to transactions made between domestic and
foreign companies. New FDI refers to investment that
comes exclusively into the country to expand production
and is expected to have a direct impact on employment.
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la Total accumulated FDI in Manufacture
received from 2005-2018

1b Top 5 states with the highest accumulated FDI
in Manufacture during 2005-2018

2a Total accumulated FDI in Services feceived
from 2005-2018

2b Top 5 states with the highest accumulated FDI
in Services during 2005-2018

Fig. 1 Geographic distribution of accumulated FDI by sectors, 2005-2018 (Source: Own estimates using data from the Ministry of Economy)

Vergara et al. (2015) and Cabral et al. (2016); both papers
focus on the analysis of new FDI inflows among all FDI
categories, which is more related with employment. The
main independent variable is available in US dollars, so
FDI is transformed to real pesos (2013 =100) by consid-
ering the nominal exchange rate for the period, and then
a deflator is built based on the 2013 consumer price index
from INEGL.

Once FDI inflows are analyzed at state level, it is found
that Mexico City has received the highest amount of
FDI inflows in the entire nation, reaching up to 19.1% of
the total FDI inflows received in the country during the
2005-2018 period. It is important to mention that such
numbers can produce a bias in the analysis because, in
many cases, headquarters of companies are in Mexico
City, which is the capital of the country, and those head-
quarters receive the money to be invested, but such
money (FDI flows) could be invested in a different place

in the country. We identify this issue in our data, but this
is the only data available about FDI state inflows, hence
there is no way to eliminate such potential bias. Bel-
lak (1998), Jordaan (2008) and Mollick et al. (2006) are
papers about FDI inflows which also mention the same
bias problem in their analysis. As Chiquiar (2005) sug-
gests, NAFTA (now called USMCA) has given Mexico’s
regions more economic independence and thus reduced
the importance of Mexico City as the country’s mar-
ket leader. Nevertheless, FDI inflows have been strongly
concentrated in few states. For example, the top five FDI
inflow attractors in the country, namely Mexico City,
Estado de Mexico, Nuevo Leon, Chihuahua, and Jalisco,
together received around 50% of the total FDI inflows
into the country during the period analyzed in this study.

The regression model estimation also includes alterna-
tive wage as a control variable. In terms of the former, the
approach of Cabral et al. (2016) is applied in considering
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Table 2 Statistics period summary: 2005-2018. Source: Author’s calculations using data from the INEGI and the Ministry

of Economy
Variables Observations Mean Std. dev. Min Max
Dependent variables
Employment
Secondary school or lower degree, manufacturing sector 1792 189,974 320,008 9231 5,968,144
At least high-school, manufacturing sector 1792 68,294 144,871 2292 2,830,844
Secondary school or lower degree, services sector 1792 377,279 623,435 66,047 11,558,841
At least high-school, services sector 1792 292,862 572,942 43,823 11,004,266
Monthly wage (average in MXN)
Secondary school or lower degree, manufacturing sector 1792 4194 965 1711 11,470
At least high-school, manufacturing sector 1792 6974 2351 1712 17,764
Secondary school or lower degree, services sector 1792 4419 956 2024 9026
At least high-school, services sector 1792 7773 2335 1894 15,236
Regressors
Population 1792 3629,924 3056,025 540,154 17,694,804
Alternative monthly wage (average in MXN)
Secondary school or lower degree, manufacturing sector 1792 4245 765 2689 6569
At least high-school, manufacturing sector 1792 6928 1192 4583 10,138
Secondary school or lower degree, services sector 1792 4454 761 3011 6662
At least high-school, services sector 1792 7724 1314 5333 11,129
Foreign direct investment
Manufacture (Millions of current dollars) 1792 1152 2258 — 3268 31858
Services (Millions of current dollars) 1792 51.9 196.3 — 24500 2693.6

state-level real wages of employees in the formal sec-
tor (2013=100). Regarding the latter, it is possible to
estimate a spatial weighted average of wages except for
the state i based on the distance that exists between the
government statehouse i and government statehouse in
the remaining states. Moreover, control variables also
include population levels of each state. All these variables
in the dataset are available on a quarterly basis. Carlino
and Mills (1987), Clark and Murphy (1996) and Lastly,
Boarnet (2005) provide arguments to justify why popu-
lation size is an important factor to explain employment
growth.

It is relevant to mention that lagged values for some of
the independent variables are included in the economet-
ric models, since it is reasonable to expect that employ-
ment levels recorded in a specific quarter of the year are
not the result of the explanatory variables of that same
quarter, instead it is the result from the past fluctuations
of those variables. The optimal lag length for each inde-
pendent variable was selected through the application of
the Akaike information criterion.

5 Empirical results

5.1 The effect of FDI on employment

The aim of this study is to analyze the impact of FDI
on different types of employment. Table 3 presents
FE and PCSE regression results for the four different
employment-dependent variables covered in this study:
low-skilled and high-skilled employment in the manu-
facturing and service sectors. The estimates are obtained
throughout a panel that includes the entire country (32
states) and for a panel dataset that includes just 10 states
which are the most important receivers of FDI in the
country either in manufacture or service sectors. In this
sense, Table 3 shows regressions coefficient estimates
for the entire country as well as for the top 10 FDI states
receivers. The exercise for the top 10 FDI states receiv-
ers is included, since FDI inflows received in the coun-
try are highly concentrated in few states.! According to
the Akaike criterion, test results indicate that just one lag
period should be included in the regression for the FDI

! Moreover, to test the robustness of the results, estimates were also obtained
for the top five FDI states receivers in the country, but they are not reported
in the table because the lack of space and because results are similar to those
obtained for the entire country and for the top 10 states reported in Table 3.
Results for the top five FDI states receivers are available upon request.



9

Page 7 of 15

The effect of FDI on low and high-skilled employment and wages in Mexico: a study for the manufacture...

UOIIRWIISD 109449 PAXY JO DSBD 3U} Ul S353Y3uLed Ul UMOYS 318 SI01ID PIRPUR)S 1SNCOI AHDIISEPYSOISIOH

sjewdap Auew 00} yum buijeap proae 01 00 Aq paljdiynw usaqg aAeY 3|qe] 3] Ul SIUSIDYJI0D PAJRWIISD dY |

J1a4enb pue 33e)s e JO $1094J9 S} pue Paxy J0j [013U0D 0} S3|gelieA AWWNp apn|dul SUOISSAIBaY :syeway

L0°0 > Ayxx ‘G0 > iy '01°0 > dy S9S9YIUDIR UJ B4R SI04ID pIRPUR)S

6v6°0 906°0 ST6°0 1€8°0 8160 €160 6160 0780 0g6'0] 980 6780 0980 860 788°0 080 SS8°0 eRAQ T
€61°0 97€0 €9¢°0 7500 9LS°0 ¥SE0 95t°0 601°0 ugpM o
0SS 09L1 0SS 09L1 0SS 09L1 0SS 09L1 0SS 09L1 0SS 09L1 0SS 09L1 0SS 09L1 ozg odwes
(rvsyD|  (rsou)| (8°LozD| (L'L8sD| (€ 1L¥1D)| (L'898) (1o (s'Lo1)| (sroson| (8'9212) )] (L69LD| (e8zD| (s eevD| (1'19SD| (€4L0T) JuEISUON)
9'C€01-|  O'Ske-| 00£e-| 06I8I| LTEOT-| 8 €EIp- 100°0 L'9¢S| S6LyI-| €LI6T Ok#8°€€0S-| L+60T-| x0'8ELT-| T'L1¥T-| €€€hT-
(1°€6) (rze9)|  (es9)  (sp)] Oron| (1709) 8| (o) @v9)| (LeeD| (e (€€’ (09| (9LoD oon| (0¢6) wonendog [e101, 307
sk S CVT| 46" 88| 59 O6ST| sk 8 VOL| #4991 T| Q' 8S [ | sk € LYT| S VLI | 5T CCL| 0 VST 56 VEC| 50 LOE| #4E€ 61| %xL'TTIT s« LLET | wueeL'1ST :
(€28) (rz9)| (soeD| OLiD] (oo (0'89)| (co6D| (£L8D) v (6L9)] (9soD| (99tD| (£56) su (666D| (298D 101005 o w 9Fepm Ay 5T
8°06- TS8-| #0'8ET-hant 1€E- €19 T19-| +'291-|  1%0T-| «1°LOI- STl vIs- L€Tl UEPI|  #xS0F €Ll 9'6L- )
L9 @) 019 (€90 (8°8) &9 (@vo) (8°0t) (3] ap| s (€19 L) [VAS) s (s 101005 oy w saFe S0
#%%6°SS| wanl 8E- 6'Th- 1°€E| #%4T TS~ 16" L6y~ % 6L T 'l OTI|  wxl'LT| sxx¥'TCT S8 0'8C
Q.ov Q.: Q.ov Q.ov (€ Q :.: Q.ov Q.ov (1 .: (L .: (8 .: :. ) 64 .: © .: (L .: Q [9) 101005 o W 14 50T “ I
€0- 10| skl '07[ #%%80" 100°0 10- 0- %£0- stk LS| e LL skl L] wwxC L1 $%%kS'S sk C L $5%8 L] #xx8°01
(8 e (¢ .: Q.ov @.e Am.e :.: Am.e Am.ov (1 .: (L .: (L .: :. [9) (T .: © .: (s .: Q. [9) 101008 o W 11 3T
1'0 10 0~ z0- 1°0- 100°0- 570" %£0" w¥%xC C|  xxxbV sk S L] wwxCCI %*C'C %%60°€ $%%9 L] wxx6"11
sJe)s O] | sayeys ¢ | sayes O | saress ¢ [ sareys o1 | saywas g€ | savess O [ sareys gg | sayeis 01 | sayeis g€ | sayeas O | saess g¢ [ saeis o1 | sayvas g€ | saeis O | sayeis ¢
HSOd Hd HASOd dd HSOd Hd dSOd dd
PO S-USTH POIS-M0] PO S-USTH POIS-M0] so[qerre
SOOIAIDG QmyorJNUBIA

0 :8L0T-LD :S00T :pOlIad ‘S[oA3] || 03 Buipiodde sjppow uonewilsa Juswhojdwy € ajqer



9 Page 8 of 15

independent variable, no matter if the model is estimated
for the entire country or the top 10 FDI states receivers.

Results in Table 3 indicate that manufacturing FDI
has a positive and statistically significant effect on high-
skilled manufacture employment, such estimates are con-
sistent either for fixed effects or PCSE models either for
the entire country or for the top 10 FDI states receivers.
Such results are aligned with those found in most of the
previous research studies mentioned in Sect. 2, which
argue that FDI inflows in this sector increase the demand
for low- and high-skilled jobs. Lagged values presented
a higher coefficient than the contemporary FDI in the
case of the PCSE estimates. Similar results for Mexico
in which FDI inflows in the manufacture sector have a
positive effect on employment in the same sector can be
found in Waldkirch et al. (2009), who analyze the non-
magquiladora manufacturing activities in Mexico during
the 1994-2006 period. In a different study about Mexico,
Cota (2011) also finds that FDI inflows had a positive
effect on high-skilled employment in the manufacture
industry. International literature for different countries
with similar results can be found in Bailey and Driffield
(2007), Raouf and Hafid (2014), Hoxhaj et al. (2016) and
Souare and Zhou (2016).

The results for the service sector either for low- or
high-skilled employment, shown in the right-hand col-
umn in Table 3, are not very conclusive, although, in
terms of fixed effects the FDI inflow effects on the differ-
ent employment categories are negative and statistically
significant. Nevertheless, once the correction of econo-
metric problems is considered implementing the PCSE,
it is not possible to make inferences about the effects of
EDI inflows on the low- or high-skilled employment in
the service sector since coefficients are not statistically
significant. Results for the top 10 FDI states receivers are
also consistent with results obtained for the entire coun-
try, either for the fixed effects or PCSE models.

The control variables included in the econometric
model highlight the fact that wages present a positive and
statistically significant effect only for the PCSE for the
low-skilled manufacture sector jobs. In this case, results
are also consistent for the entire country and for the top
10 FDI states.

Alternative wages are not statistically significant in
most cases. In the case of manufacturing, results are
positive and statistically significant for low-skilled jobs,
but negative for high-skilled jobs in the case of the top
10 states. Only in the high-skilled service sector the effect
of the alternative wages is negative and significant either
for the entire country or for the top 10 states when they
are estimated with FE. As expected, a negative impact
on the level of employment by the variable alternative
wages is observed. This is consistent with the idea that

E. Saucedo et al.

wage differences among regions encourages migration,
and implies that when wages increase in the rest of the
country, except in state ‘i’ (alternative wage), then work-
ers in state ‘I’ have an incentive to leave the state, where
wages should subsequently increase to keep more work-
ers from migrating. Lastly, similar to Boarnet (2005), the
population variable is positive and significant across all
estimates, no matter the econometric model or the num-
ber of states included in the analysis.

5.2 The effect of FDI on wages

Table 4 regression results show how FDI has an impact
on the different wage categories in the manufacturing
and service sectors. As in Table 3, each econometric
model is estimated either for the entire country or for the
top 10 FDI states receivers in the country. > Regarding the
number of lags, Akaike criterion indicates similar results
as the one obtained for Table 3, no matter if the model is
estimated for the entire country or the top 10 FDI states.

In the case of estimates for the entire country, results
for the manufacturing sector indicate that FDI inflows
either contemporaneous or lagged values both have sta-
tistically significant effects on low-skilled wages and such
effect are consistent for FE and PCSE models. In the case
of top 10 FDI states estimates, results show only a posi-
tive and statistically significant effect just for the lagged
value of FDI in the PCSE estimates.

Results for the entire country could be an indicator
that FDI inflows are replacing low-skilled jobs in the
manufacturing sector. Such effect could indicate that
new FDI inflows in the manufacturing sector could be
creating new jobs that are not well paid. Literature about
other countries, such as Bailey and Driffield (2007) and
Onaran (2012) found similar results. Estimates obtained
in Table 4 also indicate that FDI inflows in the manufac-
turing sector have no impact on high-skilled wages. Such
results are consistent throughout FE and PCSE models,
no matter if estimates are for the entire country or for the
top 10 FDI states receivers.

Regarding the service sector, wages estimates are not
very conclusive for low-skilled and high-skilled wages,
regardless of the data used for the estimates, be the entire
country or the top 10 FDI states receivers. Such results
are inconclusive because in the FE model the FDI variable
has a positive and significant effect, but when the PCSE
model is estimated, the coefficients are no longer signifi-
cant. As in the case of service sector employment, results
do not allow for a strong inference to be made in terms
of the effect of FDI inflows on low-skilled wages. FDI
inflows to the service sector are found to increase wages

2 To be consistent with Table 3, estimates were also obtained for the top five
FDI states receivers in the country, but they are not reported here. Results are
available upon request.
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Table 5 The effect of FDI on the labor market; A control and treatment effect comparison

Manufacture Services
Employment Wages Employment Wages
Low-skilled|High-skilled| Low-skilled|High-skilled| Low-skilled|High-skilled| Low-skilled| High-skilled|
Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed
Effects PCSE Effects PCSE Effects PCSE Effects PCSE Effects PCSE Effects PCSE Effects PCSE Effects PCSE
Control 15.70 |15.64] 15.87 [15.71] 13.51 [13.48 15.35 15.47 12.55 12.53
Treatment 21.26 |20.54| 21.29 |20.63| 18.62 |18.59 19.44 19.90 19.05 19.44
32 states |Difference 5.55 [4.91 542 [ 492 ] 5.11 5.11 4.09 4.42 6.51 6.91
Signif. at the Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
1% level
Control 14.90 [15.07] 15.54 [15.54 13.42 15.71 15.76 10.36 13.17
Treatment 20.87 120.17| 20.86 |20.13 18.15 19.34 19.79 18.81 18.72
10 states |Difference 598 [5.10 ) 532 | 4.58 4.72 3.63 4.03 8.45 5.55
Signif. at the Yes Yes Yes Yes Yes Yes Yes Yes Yes
1% level

Columns in grey indicate that FDI in Tables 3 and 4 was not statistically significant, in such scenario the “control effect” model and the “treatment effect” models were

equal

in both the high-skilled and low-skilled employment in
the case of FE models.

Control variable results indicate that low-skilled jobs in
the manufacturing sector have a positive and statistically
significant effect on wages. Such results come exclusively
from the PCSE model. Estimates for high-skilled jobs are
not significant in either the FE or PCSE models. Results
are aligned for the entire country panel dataset or the top
10 FDI states dataset. In the case of the service sector,
results show that employment level generates a negative
and statistically significant effect on wages. As expected,
such results are obtained just in the PCSE models in the
case of high-skilled jobs.

Regarding alternative wages, results indicate that the
alternative wages variable has a negative and statistically
significant effect on wages in the manufacturing sector,
either for low or high-skilled wages in most econometric
models, regardless of the panel dataset included in the
regression. Such negative coefficient between alternative
wages and wages indicates that an increase in manufac-
turing wages in state “i” creates a negative effect on wages
in the same sector in the remaining states, which is con-
trary to expectations. When the exercise is replicated for
the 10 states that received the higher FDI inflows from
each of the sectors, the results remain consistent with
those that have been discussed. In the case of the service
sector, the alternative wage variable is not statistically
significant for any model or panel dataset. Regarding the
population variable, results indicate that such variable is
not statistically significant across models, regardless of
the econometric model or dataset used, and such results
are consistent for the manufacturing and service sectors.

The dependent variables in the econometric models
in this study are employment and wages. Table 5 com-
pares those econometric models when they are estimated

including the FDI independent variable, and when such
variable is excluded from the models. The difference
obtained in the estimated dependent variable once both
types of models are estimated allows us to identify the
effect that FDI is having either on employment or wages.
When the econometric models do not include the FDI
variable they are called “control effect” models, and when
the FDI is included, they are referred to as “treatment
effect” models.

Once the estimated betas are obtained for the “con-
trol effect” model, then an expected employment mean,
and an expected wage mean is obtained for each of the
states in the entire country. Using the estimated means
in employment and wages obtained for each state, a gen-
eral mean is obtained for both dependent variables. The
same process is repeated for the “treatment effect” model
and a general mean is obtained again for both depend-
ent variables. Such general mean values are presented in
the “control effect” and “treatment effect” cells in Table 5
for each of the econometric models implemented in this
study. The row labelled “difference” is just the differ-
ence between the general mean obtained for the “control
effect” model and the general mean in the “treatment
effect” model. Lastly, a t-test is implemented to estimate if
there is a statistical difference between both means.? If so,
then it is indicated as “yes” and then it is concluded that
FDI has a statistically significant effect either on employ-
ment or wage levels. The same exercise is repeated for
each econometric model estimated in the study, and for
the econometric panel when 32 or 10 states are included
in the study. Masso et al. (2008), Becker and Muendler
(2008), Lu et al. (2017) and Banno et al. (2014) are some

3 An a=0.01 is used in the t-test.
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studies that analyze the applications of treatment effects,
those studies include FDI as a relevant variable.

6 Conclusion

It has been always important to analyze the effect of
FDI inflows on labor markets in the host economy. Few
studies in the literature have been focused on separat-
ing the Mexican labor market according to employee
skill categories (education level) and analyzing how FDI
inflows influence them. The objective of this study is
to contribute to filling this gap by separating employ-
ment and wages from the manufacture and service sec-
tors into low- and high-skilled categories and analyzing
how FDI inflows into these sectors impact employment
and wages of those categories. The study is a panel data
analysis made up of the 32 Mexican states, spanning
from 2005 to 2018. Manufacturing and service sectors
are analyzed, as those are the country’s largest receivers
of FDI. During the analyzed period in this study, those
sectors captured between 60 and 90% of the coun-
try’s total FDI and created the highest number of jobs
among all economic sectors in the country.

When the panel dataset is estimated for the entire
country, employment results indicate that an increase
of FDI inflows into the manufacture sector creates an
increase in both low-skilled and high-skilled employ-
ment. The effect persists even when the sample is
reduced to the 10 states that received the most FDI in the
period under study. Low- and high-skilled employment
results in the service sector are inconclusive across the
econometric models, regardless of sample reduction. A
positive effect in wages is found for FDI inflows received
by the manufacture sector when estimated for the entire
country, and no statistical effect is captured in high-
skilled wages. Lastly, it is found that low-skilled and high-
skilled wages results are inconclusive across econometric
models, regardless of the sample reduction.

The study of the effect of FDI inflows on the Mexican
labor market is a topic that deserves more attention than
in other economies, as the proximity of Mexico to the
US, the most important economy in the world, makes
it an attractive host economy for their investment com-
pared to other countries. Additionally, lower wages and
the trade agreement with the US and Canada, have made
Mexico an important place to attract foreign compa-
nies. Therefore, given the importance of Mexico in the
international arena to attract FDI inflows, it is relevant
for Mexican policy makers to analyze in more detail the
effects that FDI inflows have on employment and wages

Page 11 of 15 9

in specific sectors and geographic regions, in order to
develop better policies for the country in these major
areas.
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Table 6 Employment distribution across Mexican States; Average values, 2005-2018. Source: Author’s elaboration with

ENOE data
State Manufacture employment Services employment

Low skilled % High skilled % Low skilled % High skilled %
Estado de Mexico 820,626 135 1,692,239 14.0 311,789 143 1,143,951 122
Mexico City 303,848 50 1,113,072 9.2 179,402 82 1,210,375 129
Jalisco 426,909 70 731,174 6.1 149,888 6.9 539,360 538
Veracruz 204,052 34 622,907 52 80,992 3.7 437,722 4.7
Puebla 307,481 5.1 432,779 36 90,090 4.1 319,540 34
Nuevo Leon 344,895 57 598,906 5.0 106,720 49 324,198 35
Guanajuato 403,055 6.6 460,579 38 102,897 4.7 265,470 2.8
Tamaulipas 166,195 2.7 335,442 2.8 91,132 42 254,266 2.7
Baja California 209,704 34 288,887 24 82,998 3.8 238,976 2.6
Chihuahua 247,651 4.1 295,606 24 90,648 4.1 227,961 24
Sinaloa 91,119 1.5 253,425 2.1 38,882 1.8 232,437 25
Sonora 139,969 23 251,248 2.1 60,714 2.8 222,294 24
Chiapas 104,600 1.7 283,913 24 21,361 1.0 233,473 25
Michoacan 245,059 4.0 502,765 4.2 62,376 29 332,723 36
Coahuila 214,302 35 340,929 28 89,849 4.1 275,060 29
Guerrero 137,781 23 282,567 23 25,853 12 236,446 25
Oaxaca 185,636 3.1 311,022 26 34,972 1.6 228,359 24
Tabasco 53,490 09 212,541 18 20,833 1.0 172,345 1.8
Hidalgo 124,788 2.1 223,342 1.8 35,036 16 169,701 1.8
San Luis Potosi 127,974 2.1 228,552 1.9 41,564 19 159,978 1.7
Yucatan 143,443 24 276,569 23 30,559 14 175,605 1.9
Quintana Roo 36,305 0.6 221,175 1.8 11,396 0.5 171,463 1.8
Morelos 68,072 1. 216,530 18 28,209 13 153,139 16
Queretaro 127,682 2.1 188,952 1.6 54,585 2.5 151,358 1.6
Durango 76,363 13 143,698 12 20,251 0.9 103,373 1.1
Aguascalientes 491,166 8.1 917,986 76 224,607 103 858,809 9.2
Nayarit 33,764 0.6 122,654 1.0 11,427 0.5 103,612 1.1
Tlaxcala 94,202 1.5 105,608 09 36,114 1.7 94,871 1.0
Zacatecas 53,106 09 125,800 1.0 12,821 0.6 89,891 1.0
Baja California Sur 31,268 0.5 101,367 038 15,652 0.7 94,966 1.0
Campeche 26,722 0.4 86,395 0.7 6,909 0.3 72,536 0.8
Colima 37,943 0.6 104,294 0.9 14,885 0.7 77,324 0.8
Total 6,079,169 100 12,072,919 100 2,185413 100 9,371,581 100

Figure 2 shows the FDI flows received by each state
along all the period analyzed in this study. As can be
seen, FDI inflows show sharp changes in most of the
states during the 2008-2009 economic crisis as well
as during the 2013-2014 period when some economic
sectors deregulated. Some other states such as Mexico

City shows permanent swings along the entire ana-
lyzed period. All those constant sharp changes shown
in most states can be helpful to justify the inclusion of
difference-in-difference model into the analysis.
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Table 7 Rank average monthly real wage across Mexican States, 2005-2018; Economic sectors and labor skills. Source:
Author’s elaboration with ENOE Data

Manufacture sector Services employment

Entities Low skilled  Entities High skilled  Entities Low skilled  Entities High skilled
Baja California 4301 Coahuila 7549 Baja California 4538 Baja California Sur 7696
Baja California Sur 4254 Tamaulipas 6698 Baja California Sur 4480 Sinaloa 7085
Nuevo Leon 4101 Hidalgo 6550 Sinaloa 4146 Coahuila 7057
Coahuila 3892 Nuevo Leon 6471 Sonora 3980 Sonora 7036
Sonora 3841 Baja California 6285 Quintana Roo 3947 Campeche 6978
Chihuahua 3772 Chihuahua 6265 Chihuahua 3912 Quintana Roo 6942
Guanajuato 3760 Sonora 6130 Nuevo Leon 3829 Michoacan 6919
Sinaloa 3747 San Luis Potosi 5987 Michoacan 3722 Hidalgo 6807
Tabasco 3627 Tabasco 5986 Colima 3683 Chihuahua 6740
Colima 3613 Michoacan 5887 Tabasco 3675 Chiapas 6671
Tamaulipas 3575 Sinaloa 5877 Coahuila 3664 Baja California 6656
Quintana Roo 3405 Quintana Roo 5849 Campeche 3592 Colima 6564
Jalisco 3392 Baja California Sur 5702 Nayarit 3557 Tabasco 6476
Durango 3388 Veracruz 5598 Hidalgo 3420 Nayarit 6351
Michoacan 3379 Yucatan 5353 Durango 3389 Yucatan 6303
Average 3225 Average 5259 Average 3383 Nuevo Leon 6069
Hidalgo 3207 Colima 5159 Tamaulipas 3337 Durango 5912
Aguascalientes 31 Jalisco 5132 Jalisco 3315 Average 5862
Nayarit 3061 Mexico City 5119 Guanajuato 3173 Tamaulipas 5854
Mexico City 3059 Nayarit 4916 Chiapas 3141 San Luis Potosi 5736
San Luis Potosi 3042 Durango 4783 Mexico City 3141 Zacatecas 5719
Veracruz 3015 Guanajuato 4712 Guerrero 3131 Mexico City 5446
Querétaro 2995 Oaxaca 4635 San Luis Potosi 3114 Jalisco 5277
Zacatecas 2773 Querétaro 4629 Veracruz 3040 Oaxaca 5145
Campeche 2765 Puebla 4612 Yucatan 3035 Veracruz 4954
Puebla 2737 Campeche 4497 Oaxaca 3028 Puebla 4819
Estado de Mexico 2692 Chiapas 4496 Querétaro 2992 Guanajuato 4814
Tlaxcala 2612 Aguascalientes 4413 Zacatecas 2860 Tlaxcala 4771
Chiapas 2610 Zacatecas 4400 Aguascalientes 2805 Aguascalientes 4661
Yucatan 2447 Guerrero 3910 Estado de Mexico 2801 Guerrero 4656
Guerrero 2435 Tlaxcala 3809 Puebla 2794 Querétaro 4311
Oaxaca 2386 Estado de Mexico 3684 Tlaxcala 2697 Estado de Mexico 3802
Morelos 2193 Morelos 3197 Morelos 2315 Morelos 3372

Real values, (2013 =100)
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