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Don’t Expect Apples From a Pear Tree:
Foreign Direct Investment and Innovation in Mexico
Enrique Dussel Peters
Executive Summary
In the very best case, nations that liberalize their foreign direct investment regimes hope
that FDI will come to the country, and that it will generate “knowledge spillovers” that will
create positive economy-wide effects that can pull it from underdevelopment. The jewel
among these effects is innovation. If foreign firms come to a nation and take part in
innovative activities, it is hoped that such activities can spur similar effort in the domestic
economy and help the nation climb the development ladder.
This comprehensive report analyses the extent to which FDI into Mexico was able to attract
FDI that stimulated innovation. The main finding, among many, is that foreign firms’
innovative contributions have been very limited and need to be better targeted. This is of
concern given Mexico’s lackluster performance in terms of competitiveness. Moreover,
Mexico’s poor FDI performance in terms of innovation may be accentuating the already
potent levels of inequality and polarization in the Mexican economy.
Some of the specific findings of the report are as follows:
•

Mexico’s state and national laws for screening, evaluating and encouraging
technologically sophisticated FDI are not being implemented.

•

R&D in Mexico has been falling sharply since the 1990s and this is in part due to
poor performance in terms of R&D in foreign firms.

•

R&D and Science and Technology spending by foreign firms is very polarized from
a regional perspective, with the North of Mexico experiencing some promise of
innovation while the South lags far behind.

•

Domestic firms without FDI account for higher levels of innovation and
employment than firms with FDI.

To address the shortcomings of FDI in Mexico, Mexico needs to revamp its current policies
and think in a more long–term and systemic manner.
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Introduction
At least since the 1990s Latin America and Mexico have increasingly acknowledged that
macroeconomic policies only are not sufficient for structural change and an overall
increasing competitiveness. Theory, practice and policies have also slowly allowed for a
more pragmatic vision of a set of micro, meso, macro and territorial policies to enhance
competitiveness in the context of globalization and Asian competition. Territorial
experiences in particular segments of value-added chains have been of substantial relevance
for national institutions, as well as for overall learning processes. In this discussion the
potential linkages between foreign direct investment (FDI) and innovation are substantial:
according to the Economic Commission for Latin America and the Caribbean (ECLAC
2008), Mexico has been the most successful Latin American recipient of FDI for 20032007, averaging annually $20.6 billion US dollars, and accounting for 28.50% of the
region´s FDI inflows; since 1994 realized FDI accounted for more than $250 billion $US in
Mexico alone. Until today, however, it is not clear in which direction policies should
engage regarding territorial-national policies in terms of the effects of FDI on innovation,
spillovers and externalities, among other variables.
From this perspective, the goal of this document is to discuss in detail Mexico´s FDI
territorial specialization since the last decade, and to evaluate the effects –and associationof FDI on innovation processes from a territorial perspective within Mexico and at a
disaggrated level, i.e. including sectors, branches and economic classes in Mexico. From
this perspective, the document will present new information and analysis based on the
Economic Census of 2004.
It is in this context that the present document will be structured in five chapters. The first
outlines an overview of national and state policies to attract FDI, emphasizing the potential
links between national and territorial policies, and in particular incentives and privileges
granted to FDI. The second chapter presents a brief literature review on the main effects of
FDI on innovation in Mexico, as well as on other variables such as spillovers and
externalities, technology transfer and improvement in labor capacities. The third and fourth
chapters analyze in more depth the main characteristics of Mexico´s state-level FDI and
productive specialization. The third chapter analyzes the main FDI characteristics,
dynamism and specialization from a regional perspective within Mexico. The fourth
chapter provides a more in-depth analysis and explanation of Mexico´s innovation
processes and linking these with FDI and other relevant socioeconomic variables. Thus, the
chapter presents a branch-level typology of Mexico´s expenditures in Science and
Technology (S&T) processes for big manufacturing firms at the state level for 2003 and
linked with branches in which FDI has a minority, a controlling stake or no presence at all.
The results in terms of the main variables such as productivity, wages, imports and exports,
but also in terms of expenditures of S&T will be substantial –and an important
contribution- for understanding Mexico´s national and territorial innovation development.
The fifth and last chapter concentrates on policies and recommendations for FDI at the
national, but in particular at the territorial level with an emphasis on innovation systems.
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Overview of National and State Policies to Attract FDI
Mexico´s national policies regarding FDI have gone through at least two important phases
since the 1970s. The first was a result of import-substitution until the end of the 1970s and
the Law to Enhance National Investment and to Regulate Foreign Investment of 1973.
While the law was an important policy instrument to regulate FDI according to importsubstitution –and in many cases policy decisions were arbitrary-, four types of activities for
FDI were established: a) Those reserved to the State (such as oil, basic petrochemicals,
electricity and railways, among others), b) those reserved to Mexicans (such as forestry,
radio and television), c) those with specific sectorial regulations (such as secondary
petrochemicals and telecommunications), and d) all the other activities in which FDI was
not allowed to be above 49%. In general, these laws –and including several changes until
the beginning of the 1990s- were to enhance technological development, exports,
employment generation, import substitution, as well as decentralizing FDI beyond the
largest states (Gurría Treviño 1994; Dussel Peters et. al 2003, 2007; Peres Nuñes 1990).
The FDI law of 1973 was modified several times until the beginning of the 1990s through
different reforms and regulations, and these changes were formally introduced in the
Foreign Investment Law of December of 1993. This new federal law has to be understood
in the context of the implementation of the new overall macroeconomic strategy since the
end of the 1990s (Aspe Armella 1993; Dussel Peters 2000) and is consistent with the
chapter of the North American Free Trade Agreement (NAFTA) on investments, providing
national and non-discriminatiory treatment for regional foreign investment. Particularly
NAFTA established a divide for Mexico´s socioeconomy and overall regulation from a
sectorial perspective, but also regarding cross-sectorial issues such as trade, investment,
transportation and temporary imports, among others (DOF 1993). 2
Which are the main legal regulations regarding FDI today and in respect to the prior
period? In general, FDI norms –also through sectorial regulations since 1993 in the
financial sector, for example- were deeply deregulated and procedures were simplified for
FDI and for the Foreign Investment National Commission (FINC) of the Ministry of
Economics (Secretaría de Economía, SE). The new law kept the prior four types of
activities of Mexico´s economy for FDI, but reduced substantially sectors reserved to
Mexicans and to the State 3 , while abolishing all performance requirements that existed
historically (for example regarding exports and minimum domestic value-added in
particular sectors such as automobiles). 4 The affirmativa ficta regulation was also
significant, since FINC had to resolve applications within 45 days or, otherwise,
applications were approved automatically: foreign investments requiring applications and
not exceeding 165 million $US were also automatically approved, unless the law restricted
the specific activity. Most relevant for the current law is that Article 29 of the law
established 4 criteria for allowing for FDI: a) impact on employment and training of
workers, b) its technological contribution, c) compliance with ecological dispositions, and
d) in general, its support for Mexico´s competitiveness. These criteria, however, were not
implemented and used in effective policy-making until 2008.
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Within this framework, only very few activities were reserved to the State –such as oil,
basic petrochemicals, electricity and the control and supervision of airports and ports- and
to Mexicans –such as passenger, tourism and cargo transportation-. In addition, the concept
of “neutral investment” allows for foreign investments in all sectors, since it includes all
legal rights, with the exception of voting rights. 5
Since the implementation of the Law in 1993 –and up to the end of 2008- several items of
the law have been discussed 6 , including: a) the possibility of abolishing “neutral
investments”, since they are highly confusing and allow for misconducts according to goals
of the law, b) the liberalization of the oil sector –which has been publicly discussed since
2007 under the heading of the privatization and liberalization of the property of specific
activities of the main state-owned oil firm, PEMEX-, including the possibility of retail sales
of gasoline and liquid petroleum gas for foreigners, c) the liberalization of the electricity
sector, allowing FDI in the production and distribution of electricity to the public. Finally,
other sectorial regulations –such as in the financial sector, but in particular in trade- have
affected FDI incentives. Mexico has signed 35 Agreements for the Reciprocal Promotion
and Protections of Investments (ARPPI) –the last one signed with China in 2008- affecting
FDI with 48 countries. In addition, 12 free trade agreements with 44 countries –such as
NAFTA- have also involved changes in FDI regulation. 7
In Mexico national FDI-regulation has so far not allowed for a homogenization of FDIincentives and benefits at the state level. Considering that until 2007 states should not grant
direct fiscal incentives in real terms –with the notable exception of the 2% state payroll tax 8
since 2008- most of the benefits that states offer refer to particular expenditures of the
respective transnational firm, i.e. in terms of reducing costs of real estate, infrastructure,
water, electricity, training and other specific costs. As a result of an increasing
decentralization of economic policies (OECD 2003), most of Mexico´s states since the
1990s have started to develop industrial, micro, small and medium firm, but also R&D and
technological policies. Jalisco, Mexico City, Chihuahua and Sonora, among others, have
led this process. In some specific cases, and given the arbitrary decision-taking process in
the respective states, competition for attracting FDI of specific firms have led to a “downto-the-bottom-race”, i.e. for example granting free real estate and infrastructure costs
incurring in high economic costs that in some cases even increased the uncertainty of the
respective multinational firm. 9
The topic, i.e. the lack of coordination of federal and state-level policies to attract FDI, in
addition to a missing long-term strategy at both levels has been acknowledged by several
public and academic sectors with respective policy proposals. So far, however, these have
not been implemented (CNE 2006; Dussel Peters et al. 2007; PEF 2007; SE 2008/a/b).
More complex policies to link FDI with innovation, R&D, but also micro and small firms
have also been indicated and proposed by these authors and institutions, but they seem to be
far more complex in its effective implementation in the short term; until 2008 there is no
realistic sign that such a coordination and long-term strategy will be implemented and
funded. It is also not clear that any of the political sectors that propose these changes will
have the sufficient political power to be even discussed in the Executive and Legislative
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sectors in the short and medium terms, given the difficult and highly polarized political
agenda since 2007-2008. 10
The former lack of coordination is also reflected even at the statistical level, since statelevel and federal statistics on FDI differ substantially and state governments do not have
access to firm-level statistics of their own state; only federal agencies have access to this
information today. In several cases –and according to different methodologies to register
FDI- statistics differ from 15%-160% of those presented by SE (Dussel Peters et al.
2007:338-339). In order to share this kind of information, each of the respective states and
Secretaría de Economía formally require specific agreements that most of the states do not
have until 2008.
It is also relevant to stress that until 2008 the federal government does not have specific
institutions for the promotion of FDI, and independently of laws and other formal norms:
NCFI in the best of the cases is today able to register FDI. However, and in a rather chaotic
form, governments at the state level promote FDI through specific and not coordinated
strategies. 11 In addition, FDI-statistics in Mexico –as in other countries- present a serious
limitation for territorial analysis, since the final destination of FDI –i.e. the place where
FDI is actually pursued- cannot be tracked by current statistics. As a result, current FDIstatistics overvalue the main states and cities –where firms establish their fiscal sites- and
undervalue the rest of the country where FDI is actually pursued. 12
In spite of these important efforts of the Mexican government since the 1990s, the current
evaluation of FDI-policies in comparison with other non-OECD countries has been
disappointing; Mexico has been outperformed by countries such as Argentina, Brazil and
Chile in Latin America and even China in specific sectors (Koyama and Golub 2006;
OECD 2007).

Brief Literature Review on the Effects of FDI on Innovation in Mexico
It is relevant to highlight that competitiveness, FDI and innovation literature has made
important contributions and developments in Mexico and internationally in the last years.
Several issues stand out.
First, the relevance of systemic competitiveness, since competitiveness should be
understood at the micro, meso or institutional and macroeconomic levels of analysis
(Meyer-Stamer 2005; Messner 2002); only a macroeconomic perspective such as
implemented in most of Latin America since the 1980s and until 2008, is not sufficient.
Such a systemic perspective is particularly relevant for understanding the effects of FDI on
innovation since the effects can vary depending on the specific level of analysis.
Second, there are at least four forms to channel technology, knowledge, organizational
methods and learning processes in general: a) the imitation and use of processes, methods
and technologies, b) the adquisition of skills, c) export-promotion, and d) increasing
competition generated by FDI. Technology transfer, from this perspective, can take place at
5

different levels of analysis. 13 In addition, typologies and specific characteristics of global
commodity chains, as well as the mesoeconomic and institutional level of analysis are
critical, as well as the degree of integration between firms that allows for different levels of
learning, innovation and collective efficiency (Humphrey 2004; OECD 2001).
Third, and even though the approaches aforementioned are relevant in the context of the
dominance of microeconomic and/or macroeconomic approaches to competitiveness, they
lack a “territorial endogeneity” perspective, i.e. the specific form in which these territories
integrate to global commodity chains and the specific form of systemic competitiveness in
terms of products and processes 14 of firms and value-added chains. In other words, it is not
only the firms but territories or regions which are the socioeconomic starting point for the
analysis and for specific processes of upgrading and its respective policy proposals, for
example (Bair and Dussel Peters 2006; Vázquez Barquero 2005).
Fourth, and more specifically regarding the topic of innovation, Lester and Piore (2004)
highlight the relevance of this mesoeconomic level in terms of the concept of the
“interpretative process” that generates processes of creativity in the economy and in
contrast with processes only based on efficiency, competition and market-mechanisms. As
a result, the authors argue for the creation of protected spaces that enhance this
interpretative process in educational institutions, management and engineering, for
example. From another perspective, Rodrik (2006) also establishes profound changes in
China´s exports in the last decades, resulting from long-term public industrial policies that
allowed for an effective upgrading and innovation process (Yusuf 2004). These topics
allow for a deeper understanding of Dunning´s (2006) eclectic approach on FDI.
Which have been Mexico´s FDI general effects on R&D and innovation, based on the
existing and rather limited literature concretely on the topic? At least several general topics
have to be stated briefly first, also from an international perspective:
1. Mexico´s expenditures on R&D are rather small compared to other countries and,
more relevant, have not increased since the opening of its economy since the late
1980s. According to different sources such as the OECD and World Bank, Mexico
presents coefficients of R&D over GDP far below OECD countries, 1/3 of China,
but also below Latin America as a region and countries such as Argentina and
Brazil (see Chart 1).
2. According to OECD (OECD 2006), Mexico´s R&D also presents special features,
i.e in general Mexico´s private sector share on total R&D expenditures is very low
in comparison to other OECD countries –34.7% in 2004 for Mexico and 61.9% for
the OECD´s average-, but are also very low in comparison to non-OECD member
countries: in 2003-2004 private R&D / GDP accounted for 0.15% in Mexico and
0.81% in China. Mexico´s Science and Technology Council (CONACYT 2007/a)
also estimates that only the education and energy sectors accounted for 64.7% of
total federal science and technology expenditures in 2002, compared to 5.1% in the
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US. Thus, the public and educational sectors today play a critical role in Mexico´s
R&D processes.

3. The federal science and technology expenditure –as a percentage of GDP- has been
relatively stable at low levels throughout the period 1996-2006, below 0.4% and
achieving its highest level in 1998 with 0.46%. In 2006 federal science and
technology expenditure as a percentage of GDP fell to its lowest level since 1996, to
just 0.36% (CONACYT 2007/b).
4. Probably one of the most important question regarding R&D expenditures and
processes in Mexico is why the coefficient has not increased –since the 1990s and
with the opening of Mexico´s economy-, but also in comparison with other
countries, as discussed earlier. As a result of Mexico´s increasing openness, Mexico
specialized in an export-oriented industrialization since the end of the 1980s based
on processes of temporary imports to be exported (during 1993-2006 78% of
Mexican exports depended on these kind of export incentives). Against initial
expectations, these export-oriented processes –in many cases led by multinational
corporations and FDI- have specialized in assembly processes, while more
sophisticated segments of value-added chains and processes are done in other global
sites. As a result, Mexico´s socioeconomy presented a highly polarized
development, since only a few households, firms, branches, sectors and states
achieved an integration through exports to the world market, and even in these
cases, with low R&D coefficients. Even more surprising, and until the mid-2000s,
7

manufacturing activities with high shares of FDI are also positively correlated with
exports and productivity, but negatively with R&D expenditures (Dussel Peters et.
al 2007).
5. This process of polarization has also occurred at other levels of Mexico´s science
and technological development, for example regarding the highest-ranking
researchers in Mexico that receive a grant from CONACYT through the Nation
Research System (SNI). As presented in Table 1, three topics stand out:
a) The total group of researchers is highly concentrated in only a few states:
Mexico City, Morelos and Jalisco accounted for 61% of all researchers in 2000
and 54% in 2006. At the same time, this data also reflects an important
decentralization process of Mexico´s senior and highest-ranked researchers, and
in particular against Mexico City in relative terms. In addition, the North-South
cleavage is also evident for states such as Chiapas, Guerrero, Oaxaca and
Tabasco, with very low levels of researchers throughout the period (see Map 1).
b) Table 1 also reflects the low level of the coefficient of high-level researchers per
100,000 inhabitants in Mexico in general –of 5.6 in 2006- and the increasing
level of concentration of these researchers from a territorial perspective: only
four states –Distrito Federal, Morelos, Chihuahua and Baja California Surincreased their coefficient by more than 8 researchers over 100,000 inhabitants
during 2000-2006. The case of Mexico City is particularly relevant: with an
almost constant population for the period, the coefficient for the highest-ranked
researchers per inhabitant increases from 14 to 32 during 2000-2006. The NorthSouth cleavage is also evident in this case, since the aforementioned states in the
South all present coefficients far below Mexico´s average (see Map 1).
c) Similar territorial features are revealed when aggregating Mexico´s states in 6
regions according to INEGI. 15 As a result, and in addition to the decentralization
process analyzed above, only the Central Region stands out for increasing both
senior and medium-level researchers during 2000-2006 –with the exception of
the Pacific Region with low and medium-level researchers- above the national
average. This process also highlights that the concentration of researchers at all
levels –and independently of the growth of researchers in all regions- continues
to be a substantial issue until today.
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In this general context, several authors and studies have allowed for deepening some
features of Mexico´s state-level innovation and R&D processes related to FDI:
a) The study of Ruiz Durán (2006) shows that the main characteristic of Mexico´s
territorial restructuring since the 1990s has been the decentralization of processes in
Mexico City and its “Hinterland” (including Estado de México, Morelos, Tlaxcala,
Hidalgo and Puebla, several of them with their own and independent economic
activities) towards Northern states close to the US-boarder such as Baja California,
Sonora, Chihuahua, Coahuila, Nuevo León and Tamulipas) and states of
reindustrialization (Jalisco, Aguascalientes, Guanajuato, Querétaro and San Luis
Potosí). This new territorial pattern of development reflects one of the main features
10

of Mexico´s export-oriented industrialization since the late 1980s; the more
resource-based South of Mexico was not integrated to this process.
b) Several studies of Corona Treviño (1999, 2005) reflect on the national system of
innovation, firms of technological base, technological research centers by industrial
activity and region, in particular in the regions of El Bajío, Cuernavaca,
Guadalajara, Monterrey and Mexico City. In general, technological activities are
scarce; firms with technological base are on average small firms of national capital:
only 15.5% of innovating firms are controlled by foreign capital. As a result of field
research the analysis points out that that innovation in Mexico could be divided in
three periods: i. Centralized take-off in Mexico City until 1958, ii. 2. Regionalized
growth (1958-1994), and iii. Fall (1994-2000). Particularly in the latter period
expenditures in science and technology and institutional weaknesses 16 affect the
national system of innovation, while deepening the lack of integration with
Mexico´s South.
c) Micro-level analysis on territorial clusters highlight that FDI is not necessarily the
source of backward and forward linkages in Mexico. In contrast, in specific regional
clusters such as the leather-shoes commodity chain (Rabelloti 1995, 1997; Romo
Murillo 2005), electronics (Dussel Peters et. al 2007; Padilla Pérez 2008) and
maquiladoras (Carrillo and Hualde Alfaro 1998; Hualde Alfaro 2001), among others
(Botzman 1999; Flores Méndez 2008), the lack of standardization in the new
measurement system, the vertical integration of original equipment manufacturers
(OEMs) and clients and intrafirm standards present strong limitations on these
forms of industrial organization in order to allow for learning and innovation
processes from FDI and to integrate local and national suppliers to chains led by
transnational corporations.
d) Another recent study (Dussel Peters et. al 2007) examines the performance of
Mexico´s FDI from a micro, meso, macro and territorial perspective and concludes
that FDI is positively associated with GDP, employment, wages and exports, among
other variables, although the share of FDI in Mexico´s total economy is rather small
and not sufficient for ´pushing´ the rest of the economy. Moreover, FDI has
deepened territorial polarization and the North-South cleavage –and is positively
correlated with the United Nations Development Programme Human Development
Index at the state level- and is associated to expenditures in technological R&D,
which is negative in manufacturing: the coefficient of R&D over production fell
substantially since the 1990s for the main 10 and 20 economic classes according to
their share in terms of FDI and was lower than for the rest of Mexico´s
manufacturing sector.
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Territorial Characteristics and Specialization of FDI
This chapter will highlight the state and branch-level specialization of Mexico´s FDI for the
period 1994-2007. This analysis will be significant to understand –in chapter 4- the main
associations and causalities between FDI, expenditures in science and technology, wages,
productivity employment and trade, among other variables, at the state and branch-level.
The first part of the chapter will briefly examine the general performance of FDI during
1994-2007, while the second discusses in more detail the main FDI patterns from a
territorial perspective, calculating a specialization index at the branch-level for 1999-2007.
General Performance of FDI
FDI has played a significant macroeconomic role, as well as for Mexico´s total
investments. For the period 1994-2007 FDI accounted for 2.4% of Mexico´s GDP and
16.24% of its gross formation of fixed capital. In both cases FDI´s contribution has fallen
during the period (chart 2).

Table 2 reflects several of the main features of FDI´s performance since the 1990s 17 ,
including:
a) The period 1994-2007 can clearly be divided in two subperiods: i. 1994-2001, with
an average annual growth rate (AAGR) of 10.1% of FDI inflows and under the
boom of FDI as a result of NAFTA, and ii. 2002-2007, a period with a higher
uncertainty, several years of negative growth rates, and affected by the USstagnation during 2001-2003 and increasing competition with Asia and China. As a
result, in the second period FDI´s AAGR was of 1.6% and with much higher growth
rates –compared with the period 1994-2001- in accounts between companies. 18
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b) The share of new investments during 1994-2007 has fallen significantly and below
levels of 30% of total FDI in 2006. As a result, intra and interfirm arrangements
have increasingly substituted for new and fresh investments.

c) An additional important change through the period has been the fall of
manufacturing´s share over total FDI: the share for the period was of 46%, reaching
its highest level in 1999 with 66% of total FDI, and falling strongly since then at
levels below 50%. In contrast, the service sector´s share increased from levels
below 20% during 1994-1999 to levels above 30% in most of the years since then.
Within the service sector the banking sector has played an important role, and
particularly during 2000-2004 in the era of the privatization of the sector (see
Annex 1).
d) The sources of Mexico´s FDI have also shifted since 1994: while until 2001 FDI
from the US predominated, since then it has fallen to levels below 40% in several
years, while the European Union and other countries, in particular Asia, but also
Switzerland and other Latin American countries have increased their presence (see
Annex 2 ).
e) From a regional perspective –and according to the formal territorial distribution of
Mexican states of Instituto Nacional de Estadística, Geográfica e Informática
(INEGI)-, FDI´s has changed substantially. The Northern Border has received more
than 30% of Mexico´s FDI since the end of the 1990s, while the share of the CenterRegion fell by 20 points during 1994-2007 (see Table 3 and Annex 3). The Pacific
Region, and in particular Jalisco, have also increased their share. However, none of
the other regions –the Golf and Caribbean, Center-North and South- have increased
their share. The situation of the three states of the Southern Region is particularly
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dramatic with a share of 0.14% of Mexico´s FDI during 1994-2007 and with
negative inflows in several years.

f) Table 4 also reflects another territorial angle regarding the differentiated effects of
FDI. The calculated coefficient of FDI over the respective GDP during 1994-2006
analyzes the potential effects of FDI on the respective state in Mexico, i.e. states
with low levels of FDI in general, but also related to its GDP, do also present
smaller opportunities to engage in learning and innovation processes with FDI. In
general –and with the exception of the Center-North region- the coefficient of
FDI/GDP increases for all regions and total economy from the period 1994-2001 to
2002-2006, and contrary to the FDI-dynamism discussed earlier. On the other hand,
the FDI/GDP coefficient also clearly deepens Mexico´s North-South cleavage: the
Center and Northern Border regions account for coefficients that double the rest of
the regions, while in 4 regions –the Southern, Pacific, Center-North, and Golf and
Caribbean regions- FDI accounts for less than 1% of GDP during 1994-2006. Or, in
other word, initially only 2 out of Mexico´s 6 regions seem to have an important
learning and innovation potential based on FDI inflows (see Map 2).
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Finally, Chart 3 shows that the state-level performance in Mexico during 1994-2006
between productivity growth –measured as GDP / employment- and FDI dynamism –
measured as the change of FDI / GDP during 1994-2006- is not conclusive: apparently the
most successful case is Nayarit in Mexico´s Pacific coast and with an important dynamism
in FDI and productivity growth; the State of Mexico is another positive case under this
perspective. Other states, however, such as Baja California, Jalisco and Mexico City,
present a much more complicated performance with only positive results under one of both
variables. Jalisco, for example, presents an important dynamism in FDI which is not
associated with productivity growth, while the State of Mexico accounts for a productivity
15

growth of 7.2% for 1994-2006, but its FDI / GDP share fell by 1.9% for the same period. In
general, the association between both variables presents a slight negative slope, which runs
against initial expectations.

Branch-level Specialization Patterns of Mexico´s FDI: a Regional Perspective
So far the prior chapters have analyzed the increasing polarization of Mexico´s economy
and the territorial concentration of S&T indicators and FDI in Mexico since the 1990s.
Annex 5 also reflects that a few branches –at the branch-level Mexico´s FDI information is
divided in 127 branches- account for the largest share in Mexico´s FDI-inflows for 19992007. According to their weight in 1999-2007, the main 10 branches accounted for 60.29%
of total FDI during the period. Of these branches, 4 were part of services –particularly in
banking, telecommunications and trade-, while the rest of manufacturing (such as
automobiles, basic industries of iron and steel, beverages, fabrication of electronic
accessories, and chemical products).
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Considering this branch-level examination and the already analyzed state-level
specialization, which have been the main state-level specialization patterns at the branchlevel? For this analysis we have included an index that allows for highlighting state-level
specialization in reference to the national specialization, based on the respective share over
total FDI, i.e.:
FDI specialization index = (FDISi / FDIStot) / FDINati / FDINat-tot)
Where:
FDISi = Foreign direct investment of a particular state in branch i
FDIStot = Total foreign direct investment of a particular state
FDINati = National foreign direct investment in branch i
FDINat-tot = Total national foreign direct investment
As a result, the coefficient can vary from negative values –when FDI is negative either in
the respective state or at the national level- to positive values. In general, however, the
coefficient will vary from 0 to positive values. Values between 0 and 1 imply that the
respective state presents a lower specialization pattern than national FDI in that particular
branch, while coefficients above 1 reflect a higher territorial specialization for the branch.
One of the shortcomings of the index is that the more disaggregated the data set, the more
options for very high values of the index in specific items where no other state receives
FDI, independently of its absolute value and relevance. Additionally, and as a result of
important annual changes, the index might vary significantly from year to year, i.e. it also
makes sense to calculate the index for a period of time.
Which are the main regional –and according to the prior definition of regions within
Mexico- specialization patterns of FDI at the branch-level during 1999-2007? Several
issues stand out, in the context of the already discussed regional and state-level patterns of
FDI in Mexico (see table 6):
17

1. The Northern Border region presents high coefficients in manufacturing –and three
branches related to transport equipment and automobile branches-, as well as in
services related to these processes.
2. The Center region has also specialized in infrastructure, in the autopartsautomobiles chain and manufacturing and trade-related activities in food and
beverage branches; six out of the main 10 branches are related to manufacturing.
3. The Center-North region is highly specialized in agroindustry activities such as
wood and food products, as well as in services for these activities.
4. The rest of the regions –in particular the Southern, Pacific and Golf and Caribbean
regions-, present high specialization patterns in services and agriculture. Fishery,
construction and tourism play an important role in the Gulf and Caribbean regions.

Table 7, finally, accounts for the branch-level specialization of FDI in Mexico´s states and
in particular for the autoparts-automobile value-added chain, as well as for electronics. 19
This rich information highlights that:
1. In the autoparts-automobile chain, which accounted for more than 15 billion $US in
FDI-inflows during 1999-2007, FDI does not take part in the Southern and Gulf and
Caribbean Regions. The Center-North Region is the only one –out of the six
regions- that presents a coefficient above 1 or above Mexico´s average. At the state
level, Hidalgo, Guanajuato and Baja California Norte present the highest
specialization patterns in the chain, followed by Coahuila and Chihuahua in
Mexico´s North.
2. In the electronics chain, again, the Southern and Gulf and Caribbean regions do not
present any significant FDI, as well as the Center-North region. Very clearly the
Pacific region is the mostly specialized in this branch, and in particular Jalisco, with
FDI for 2.3 $US billion and a specialization coefficient of 7.99 for 1999-2007.
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This broad specialization pattern will be deepened in the next chapter at the state-level;
table 7 clearly allows for additional in-depth spatial analysis. In addition, in the next
chapter this specialization index will allow us to calculate the territorial relevance of the
autoparts-automobile and electronics commodity chains in Mexico according to this
criteria. Tamaulipas, Mexico City and Chihuahua are the other three important states with a
substantial specialization in electronics, while in the rest of Mexico FDI is minor.

FDI and Science and Technology Expenditures: A Territorial Perspective
Based on the prior 3 chapters, this section will discuss in detail the relationship between
FDI and science and technology expenditures, among other variables, to understand the the
effects of FDI on innovation, but also on other variables such as trade, employment and
wage variables. The source of this chapter will be Mexico´s Economic Census of 2004. As
a result, the chapter will be divided in two sections. The first will introduce the national and
territorial performance of Mexico based on the branch-level science and technology
expenditures (S&T), and in particular for the electronics and autoparts-automobile chains,
as defined earlier. This general performance will allow to discuss the characteristics of this
unique data set and present a typology of Mexico´s manufacturing big firms divided in
three groups: a) those with FDI from 0.1% to 49%, b) those without FDI, and c) those with
a FDI share above 50% of its capital. These three groups of manufacturing big firms will
prove to be very significant for understanding their respective performance in terms of
science and technology expenditures and their overall socioeconomic performance. The
second part will elaborate on several econometric models in order to associate S&T with
other variables such as productivity, trade and investment by the 3 groups of branches
according to their level of FDI, also by state and for the autoparts-automobile and
electronic branches.
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It is important to highlight that the specific universe of firms, i.e. the Big Manufacturing
Firms (BMF), is biased considering that the manufacturing sector is the most dynamic in
terms of FDI and S&T activities, in addition to high levels of trade and productivity
compared to the rest of Mexico´s economy and other segments of smaller firms (Dussel
Peters et. al 2007).
It is also relevant to briefly discuss the source of the data presented below, since it is the
first time it has been used to analyze this specific topic in Mexico. Mexico´s Economic
Census –which is published every 5 years and for the last time in 2004 with information of
2003- represents the best socioeconomic information in Mexico, based on more than 4
million firms and a vast number of variables (INEGI 2008). In this case, INEGI directly
allowed us to have access to a part of branch and state-level data of Mexico´s Economic
Census of 2004 based on the percentage of FDI over social capital (question D312 of the
Economic Census). 20 Based on this criteria, we obtained from INEGI information for all
Mexican states and their respective branches 21 for the big manufacturing firms (the only
ones for which this specific questionnaire was done). INEGI´s criteria for selecting in 2003
big manufacturing firms were: a) more than 50 workers, or b) annual income above 5
million pesos (or around 500,000 $US), or c) firms that presented establishments in at least
two states in Mexico (INEGI 2008/b). As a result, the total universe of big manufacturing
firms accounts for 40,004 companies that responded to more than 250 questions.
The data set obtained from INEGI was additionally disaggregated according to the answer
of the big manufacturing firms on their FDI / social capital share, i.e. those with no FDI,
those with a share below 50% and those above 50%. The former structure allows to
differentiate according to this criteria –and one of the main topics of this paper- and to
associate branch and state-level information with other variables such as S&T depending on
the controlling stake of FDI by branch and state in Mexico. 22
We are very thankful to the Instituto Nacional de Estadísticas, Geografía e Informática
(INEGI) for their support.

Overall Productive Specialization Patterns
Table 8 presents the main characteristics of Mexico´s big manufacturing firms (BMF) and
depending on the share of FDI on total social capital of the respective firm. Several issues
stand out:
1. A relatively low coefficient of Science and Technolgy (S&T) expenditure over total
GDP (understood as the Census´ value-added) of 4.32% for all BMF. Surprisingly,
branches with no FDI at all present the highest coefficient (of 6% of GDP), while
branches with FDI present significantly lower coefficients (of 0.51% and 2.82% for
branches with less and more than 50% of FDI over the respective social capital).
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2. Chart 4 also presents the main results when comparing the three groups of firms
according to their share over their respective social capital, in addition to their S&T
performance. BMF branches with no FDI at all account for 56% of total
employment and the lowest productivity levels (and only slightly below those
branches with more than 50% of FDI); the same group of branches also presents the
highest levels of investments / GDP (of 15.8%) and a positive trade balance.
3. Firms with a FDI in BMF present a much higher export-orientation than the rest of
the firms –of 148% of their GDP for the case of an FDI / social capital above 50%
and thus reflecting a high share of processes based on temporary imports to be
reexported-, but the lowest rate in terms of investments and S&T coefficients. 23
4. Rather surprisingly, firms with an FDI share over total social capital below 50%
present the highest results in terms of productivity and wages; in both cases results
are significantly above firms with no FDI and those with a controlling stake.

5. Table 8 and Annex 7 also offer a very detailed picture of the main branches and
their conditions in terms of productivity, wages, trade, investment and S&T. In
general, it stands out that some branches present S&T / GDP coefficients above
100%, mostly in branches related to navigational equipment, telecommunications,
and electrical equipment. In addition, out of the total 86 branches, only 9 present
S&T coefficients above the BMF average. On the opposite side, i.e. branches with
the lowest S&T / GDP coefficient, 20 branches or almost 25% of all BMF branches,
present coefficients or practically no S&T at all.
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Table 9 presents the information, but now for all Mexican states and Mexico City. First, the
Northern Border and Center-Region states account for more than 2/3 of the BMF
employment, while the Southern Region and Golf and Caribbean play a minor role in this
data set. Second, the two main regions –the Northern Border and the Center-Regionpresent similar patterns in terms of their weight over employment, productivity and even
wages, with some differences. The main differences, however, refer to the higher
performance of the Northern Border states in contrast to the Center-Region: in terms of
S&T coefficients, for example, the Northern Border is more than twice as high -6.86% vs.
2.66%-, and more than 3 times as high for BMF with no FDI (see map 3); the investment /
GDP index calculated is also almost 30% higher in the Northern Border vs. the CenterRegion. This is probably one of the most relevant results in terms of the North-South
cleavage within Mexico and a substantial association between trade, export-orientation,
investments and S&T, vs. Mexico´s Center, but also the rest of the country.
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Tables 10 and 11 present the main features of the autoparts-automobile and electronic
chains, in particular:
1. The autoparts-automobile chain account for very low levels of S&T / GDP, of only
2.03% for the chain and compared with a 4.29% for all the sample of BMF. By far,
branches with no FDI account for the highest coefficient of S&T, of 3.42%, while
branches with a share of FDI over 50% only accounted for 1.33% (see table 10).
The same chain accounts for very high exports / GDP –of 219%-, and in particular
for those branches with a share of over 50% of FDI over its respective social capital.
In both cases in which FDI play a role in social capital the investment / GDP
coefficient is higher than for those branches without FDI. Very significant is also
that 72% of total employment in the chain is represented by firms with a controlling
stake by FDI.
2. In the electronic chain similar features are reflected: in contrast to the rest of the
economy, the S&T /GDP coefficient is extremely high –of 14.64%-, but in
particular for the non-FDI branches, with a coefficient of 39.93%, while it is only of
0.02% and 7.60% for branches with FDI levels below and above 50% of social
capital.
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Estimations on S&T and FDI
The model used is a crossed section specification, using manufacturer industry variables and
working with economic branches (r) and states (e). Based on the prior data set –with 2670
observations of Big Manufacturing Firms (BMF)- for all states and respective branches for 2003,
one basic model was applied. Several observations –with negative value-added and investmentswere not included and the final sample was of 1,865 observations.
The goal of the cross-section model is to measure the impact of Science and Technology
expenditures (ID) on total investment (IV), labor productivity (VAB/PO), wages (W), imports (M)
and exports (X). The general specification of the model assumes a positive association with ID,
IV, labor productivity, wages, and trade.

Ln(IDr,e) = β0 + β1Ln(IVr,e) + β1Ln((VA/PO)r,e) + β3Ln(Wr,e) + β4Ln(Mr,e) + β5Ln(Xr,e) + ur,e

Where r are branches and e the 32 states.

The used estimate method was the generalized square minimum, with White HeteroskedasticityConsistent Standard Errors & Covariance matrix (Frees 2004; Greene 1998; Hsiao 2003:
Cameron and Trivedi 2005; Woolridge 2002).
The estimate strategy consisted of applying different classification criteria with the objective to
group the economic activities in order to be able to make inferences. Using that scheme, the
general model was estimated in different sub-samples with several considerations. The same
model was replicated for our full data set –and from an aggregated perspective-, but also
specifically for each of the states and the two chains we have been highlighting, i.e. electronics
and autoparts-automobiles. This data set was divided in those branches that had any kind of S&T
expenditures in the states -686 branches- and the full data set, i.e. with and without S&T
expenditures. We will have thus four kind of econometric results: a) aggregated results for the
full set of BMF, b) by branch, c) by state, and for both value-added chains (electronics and
autoparts-automobiles).
Table 12 presents the main aggregated results of Science and Technology expenditures (S&T)
and its association with other variables discussed in the former chapter. The main results –and
with a data sample of 2670 and 686 branches with and without S&T expenditures- are as follows:
a) 75% of Mexico´s BMF-branches do not present any kind of S&T expenditures. As a
result of this performance–already discussed in earlier chapters with other data-, the
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models were run in two types: i. for the sample of branches with and without S&T
expenditures and ii. Only for the sample of branches with S&T expenditures (see Table
12). As we shall see, differences among both samples are significant.
b) For the sample of all Mexican BMF with and without S&T expenditures total
investments, wages and imports are the main explanatory variables of S&T expenditures.
Total investment presents the highest coefficient and is significant in practically all cases,
with the exception of firms in which the FDI-share is under 50%. Four other issues stand
out: i. Productivity and exports are not significant in practically none of the 4 cases
presented in table 12, and ii. For the case of branches with a FDI-share under 50% only
imports is a significant variable, iii. Productivity is not significant, but also presents a
negative sign in three out of the 5 models, and iv. The cases of firms in which FDI has no
share or has a share over 50% of social capital present almost identical results, with the
only difference in wages with a coefficient of 0.31 and 0.17, respectively. The latter result
is significant since export-orientation, import-dependency and the high association with
investments are the main characteristics of S&T expenditures.
c) For the much smaller sample of branches that only present S&T expenditures the results
are substantially different. On the one hand, the significance of total investments fall, but
the relevance of productivity increases: for the cases of all firms, for example, the
coefficient is of 0.34 and the highest of all independent variables. For this specific
sample, i.e. the firms with the highest S&T expenditures, there are also three other
important features: i. wages become a much less important variable for understanding
S&T, ii. Imports and exports –in contrast to only wages in the last model- are important
for understanding S&T for BMF, and iii. The differences between firms and branches
with no share of FDI and those with a share of FDI (and with a share above 50%) are
more significant in this case: while firms with no FDI-share present a high association
with productivity and wages, as well as imports and exports, those firms with a share of
FDI present only an association with imports and exports. As discussed in other results
(Dussel Peters et. al 2007), wages are not that relevant for explaining FDI and S&T in
Mexico.
The second set of cross-section regressions included 32 regressions –with the same modelspecification- for each Mexican state. The results, as imagined, vary widely, and in some cases a
better specific model-specification has to be pursued. Nevertheless, and as presented in table 13,
new relevant associations can be found. In the case of Mexico City, for example, total
investment, wages and imports are the most relevant variables associated with S&T for all firms
with and without S&T expenditures. When estimating the same model, but only for branches that
actually pursued S&T expenditures, imports, exports, but also productivity and wages become
additional important explanatory variables. These differences in the association of variables are
similar to the national cases discussed before.
Finally, similar regressions where pursued for the autoparts-automobiles and electronics chains.
In the former cases, and as a result of the existing concentration of this chain in Mexico –as
already discussed-, the observations and degrees of freedom are problematic and the coefficients
are not significant. In the case of electronics, however, the situation is different. As discussed in
table 14, trade includes the most relevant explanatory variables for all firms. For only those firms
with S&T expenditures productivity plays a more significant role. 24
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Conclusions and Policy Recommendations
Regardless of a multiplicity of analyses on the effects of FDI and causes for innovation
processes, there is insufficient and limited research on the issue so far, specifically on the origin
and destiny of FDI. The complexity of the topic, also considering methodological and statistical
challenges, explain the lack of eloquence in this type of analysis, regardless of the relevance of
FDI and innovation processes.
Clearly, the high annual FDI flows to Mexico represent an important potential that for the
moment has not been sufficiently exploited; it could even be argued that FDI and its effects have
increased the degree of socioeconomic and territorial polarization initiated in Mexico with the
liberalization strategy in 1988. A strategic and long term proposal is needed with the objective to
promote and attract FDI with the purpose of transferring knowledge, technology and added value
in Mexico –a perspective of territorial endogeneity as advanced in this chapter- in the context of
NAFTA and the growing competition with Central American countries, China and India, among
others. Similarly, the attraction of strategic and high quality FDI requires a dynamic perspective,
that is, processes and segments of value chains that nowadays could be of interest to Mexico but
in a few years may not necessarily be. The strength of an institution in charge of this is critical.
The document also concludes on several topics relating FDI and innovation processes:
• Until 2008 the current Law on Foreign Direct Investments allows for a set of criteria for
the evaluation of FDI-projects –including its technological contribution- which are not
being implemented
• Until 2008 there is an overwhelming lack of evaluation of FDI projects and there are no
coherent policies at the state-level that generate incentives for a cooperative behavior,
resulting in a down-to-the-bottom-competition in many cases
• The lack of coordination is also reflected in state-level statistics with substantial
differences with those offered by federal agencies
• R&D in Mexico accounts for falling levels since the 1990s and if compared to other
nations internationally and in Latin America, also as a result of a small share of private
R&D
• Different index of R&D and S&T reveal an increasing polarization process at the level of
firms, branches and states in Mexico; from the latter perspective the Center-Region, but
increasingly the North, are the main motors of these variables, while the states South of
Mexico City play a secondary and diminishing role. The North-South cleavage has
deepened substantially in the last 2 decades, and in particular considering R&D and S&T
processes
Specifically regarding FDI and S&T processes, the document concludes that mainly two regions
–the Northern Border and the Center-Region- have an important potential for integrating S&T
and innovation processes through FDI-inflows; the share of the rest of the region on total FDI is
almost negligible. Nevertheless, FDI specialization index reveals important branch-level
differences and advantages among Mexico´s 31 states and Mexico City.
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Chapter 4 establishes that, in general, branches with a FDI-share –both above and below 50% of
their respective social capital- present significantly lower S&T coefficients. This rather surprising
–and probably unexpected- result is supported at the branch and state-level, but also for the
autoparts-automobile and electronic chain. Thus, branches without FDI account for higher S&T /
GDP coefficient and employment shares over the total BMF sample, but with a lower trade –and
in particular export- orientation.
These associations are also ratified through the econometric models since investment, wages and
imports are the most significant explanatory variables of S&T. For the smaller sample of
branches that effectively pursue S&T expenditures, however, the relevance of productivity
increases, with an elasticity of 0.34. While imports and exports present a high statistical
significance for almost all cases, wages in general are not significant for explaining S&T
expenditures.
The former results and the rather small significance of FDI on S&T expenditures can in part be
explained –and as discussed in the document- by its high association with imports and exports,
which are highly dependent on processes of temporary imports to be reexported, i.e. by programs
that generate incentives for massively importing parts and components to be reexported. These
processes, however, in general create few linkages and upgrading processes, since R&D and S&T
processes are pursued in other segments of the chains and in general not in Mexico.
In terms of policy proposals a few issues stand out.
On the one hand, the need of functionalizing FDI’s potential in a long-term and systemic
development framework, i.e. FDI can clearly allow for development and innovation processes –in
terms of technology, employment, wages, and overall learning processes- only if it is part of a
larger socioeconomic strategy with specific instruments parallel to FDI flows. The lack of such
instruments and an overall perspective does not allow for integrating these processes in terms of
the discussed concept of territorial endogeneity. The current lack of such a long-term strategy
does neither allow for a coordination of state-level priorities, nor for an evaluation process
beyond the growth of FDI-flows. The lack of using the present evaluation criteria of the Law on
Foreign Investment is a good example of an existing and interesting policy framework that is
useless with the lack of established priorities.
Second, several theoretical frameworks and the effects of globalization increasingly show that
policies and instruments are more effective and useful from a territorial-sectorial perspective, i.e.
acknowledging the territorial specificities of the respective sector. Given Mexico´s richness in
state-level experiences with clusters, FDI and innovation policies, in addition to detailed
statistical information, state-level innovation policies are the most adequate level for
implementing a battery of incentives for improving R&D and S&T.
Third, policies should address specifically the lack of a positive association between FDI, S&T
and productivity links. This rather surprising result, in which BMF with no FDI present the
highest levels of S&T, and in general with little association with high productivity (compared to
the rest of BMF), invites to establish specific instruments to strengthen trade intensive-FDI
activities in Mexico and in particular their backward and forward linkages with the rest of
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Mexico´s economy. Given the important share of states in the Northern Border and in the CenterRegion, both could become the short-term priorities of such policies.
Fourth, and in order to overcome the increasing territorial polarization, the rest of the regions and
state should be also the focus of these latter policies. In particular the states in the South, Pacific,
Center-North and Golf and Caribbean Regions have received few FDI-flows with even less
innovation processes. An effective FDI-promotion to decrease FDI-concentration, in addition to
the aforementioned backward and forward linkages-program are crucial. Otherwise, and based on
Mexico´s experience in the last 15 years, the North-South cleavage will deepen.

The existing information –at the branch and economic class level by origin- allows for a deep
understanding of FDI in Mexico and for a “battery of instruments” to improve FDI-promotion.
As discussed for the autoparts-automobile and electronic chains, these activities are highly
concentrated in a few states within Mexico, which should be the focus of these specific
innovation policies. Similar instruments should be coordinated at the federal and state levels for
other clusters. The former policies –and the need of a strong FDI and innovation institution- are
urgent, considering that Mexico has already received several hundred billion $US since 1994 and
the more uncertain future regarding FDI-inflows.
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Endnotes

1

Paper written for the Regional Competitiveness and Governance Division of the Organization
for Economic Co-operation and Development (OECD). I am very thankful to Cristina Vázquez
and Alejandro Pérez who supported the statistical part of the document. Miguel Angel Mendoza
supported the econometric work in chapter 4. The author is the sole responsible of the content of
the document. The analysis in the document does not necessarily coincide with the OECD.
2

With the new law in 1993 only 10 out of 704 activities were reserved to the State, 5 to Mexican
nationals, 13 require approval of the Foreign Investment National Commission (FINC) and in 18
activities foreigners could only invest up to 49%. In the rest of the activities -658 or 93.47% of
total- FDI was open for 100% FDI stakes.
3

For a full discussion, see: Dussel Peters et. al (2007) and Ibarra and Moreno-Brid (2004).

4

Nevertheless, NAFTA kept regional requirements in sectors such as automobiles, among others.
As a result and in real terms, many of the former restrictions to FDI could be solved. Dussel
Peters et. al (2007) show that for 1994-2006 only two sectors –telephone services and air
transport, both having formally the restriction in which foreign investments´ share should not be
above 49%- accounted for 94.5% of neutral FDI.
6
The Secretary of Economy has discussed recently to present a new law on foreign investment,
and also including some of the topics listed below. However, and as a result of the discussion on
the liberalization of the energy sector since 2007, the proposed law has so far not been presented
to the Legislative and to the public.
7
For details on each of the instruments, see: http://www.economia.gob.mx/?P=5100.
8
The fiscal reform of 2007 has potentially granted the states in Mexico some new fiscal power,
in particular in respect to the 2% payroll tax that applies at the state level. There is however until
the end of 2008 not sufficient information to compare the use of this tax between states for
specific strategic priorities, such as for attracting FDI, for example.
5

9

According to personnal interviews at the end of the 1990s with an important transnational
corporation that finally established in Costa Rica, for example, some of the negotiators were
promised by one Mexican state that they would not have to comply with the national labor law,
among other topics. This resulted in important uncertainties for the transnational corporation and
was one of the reasons for not investing in Mexico.
10

FDI fell in the first half of 2008 –and compared to the first semester of 2007- by 20.4% and in
Mexico City, the main recipient of FDI, by 43.6% (SE 2008/c). Under this scenario and
substantial global turmoil, the topic should be a priority in Mexico´s socioeconomic agenda.
11
An important exception of this environment is the Mexican Association of Secretaries of
Economic Development (AMSDE) in Mexico, which increasingly started a discussion on these
items together with federal agencies (see: http://www.amsde.org.mx).
12
For a full discussion on this issue, including alternative methodologies, see: Dussel Peters et. al
(2007:321-350.)
13
For a full conceptual discussion, see: Dussel Peters et. al (2003, 2007); Görg and Strobl (2002);
Padilla-Pérez (2008); Romo Murillo (2005).
40

14

The discussion on potential learning effects of processes, rather than products, is significant.
There is a wide literature today that discusses for example innovation and technological levels
(and upgrading) based on an aggregated typology of (exported) products –shoes are low-tech and
laptops are high-tech- and strong policy recommendations for resource-based, low, medium and
high-tech-products (Lall 2000). Such a product-based perspective, however, does not consider
processes within segments of value-added chains and is too simplistic; even in the apparently
most low-tech products there are off course high-tech processes and the proposed policyimplications are thus, in most of the cases, far too aggregated, and in many other wrong (Dussel
Peters 2001).

15

According to this regional distribution, Mexico´s states are divided in 6 regions, i.e. i. Northern
Border (Baja California, Baja California Sur, Coahuila, Chihuahua, Nuevo León, Sonora and
Tamaulipas), ii. Southern Region (Chiapas, Guerrero and Oaxaca), iii. Pacific Region (Colima,
Jalisco, Michoacán, Nayarit and Sinaloa), iv. Center-North Region (Aguascalientes, Durango,
Guanajuato, Querétaro, San Luis Potosí and Zacatecas), v. Center Region (Mexico City, Hidalgo,
State of Mexico, Morelos, Puebla and Tlaxcala), and vi. Golf and Caribbean Region (Campeche,
Quintana Roo, Tabasco, Veracruz and Yucatán).

16

Authors such as Botzman (1999) and Sánchez Daza (1996) show that the institutionalization of
research in Mexico until the 1990s was very weak and highly centralized.

17

Several important new regulations for the registration of FDI have occurred since the 1990s, in
particular the requirement of only registering effectively realized FDI since 1994 –and in contrast
to expected FDI registered in earlier periods-, as well as the unification of all temporary imports,
including maquiladoras, under the item of accounts between companies and the disappearance of
all temporary imports statistics since January of 2007 (Dussel Peters et. al 2007; SE 2008/c).
18

It is expected that this performance will continue in 2008-2009, also as a result of the
performance of US´s economy. FDI fell by 20.5% in the first semester of 2008 in comparison to
2007.
19

The respective chains were defined as follows, and based on Mexico´s national accounting
system: a) Electronics (sum of branches 2823, 2832, 3833 and 3850), automobiles (3841) and
autoparts (3842).
20

For a full discussion and results of the Economic
http://www.inegi.org.mx/inegi/default.aspx?s=est&c=10213.

Census

of

2004,

see:

21

It would have been possible to obtain more detailed data and beyond the level of branches (for
example economic classes). However, and as a result of confidentiality, INEGI would not
provide data in those cases were a firm could be linked to its activities. This is the reason why
branch-level data was sufficient for this project.
22

Acquiring this data set was a result of several months of work, since until today FDI
registration (CMAP94 or the Mexican Classification of Activities and Products) is not
comparable with other registration forms of Mexican national statistics such as the more recent
41

SCIAN (System of Industrial Classification of North America). This is a substantial limitation.
We are extremely thankful to INEGI, which allowed in an intense discussion process, to reach
these conclusion and have access to this data set.
23

The Economic Census does not provide for exact data on trade, but rather on goods and
services bought by foreigners, which is used as proxy variable for imports, while sales to
foreigners are used as a proxy for exports.
24

Future research will not only be able to compare this kind of analysis between 2003 and 2008,
for example, but also to deepen this statistical and econometric analysis at a more profound level
(economic classes).
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