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Abstract

This article estimates and analyzes the value-added chains embedded in the bilateral-sectoral trade of intermediate and final goods included in the
transactions: Texas-Mexico (TX-MX) and California-Mexico (CA-MX). For this purpose, the global interregional input-output matrices for TX-MX and CA-
MX were constructed for 2013. The bilateral-sectoral trade balance shows that Texas (TX) and California (CA) specialize in exports of intermediate
goods. In contrast, Mexico (MX) specializes in final goods, resulting in low export multipliers for the latter. MX maintains high dependence on
intermediate goods from TX, CA, and third places, resulting in lower foreign exchange earnings per dollar exported. Finally, TX-MX has an energy-
technology trade pattern, while CA-MX has a technology-energy trade pattern.

Keywords: global value chains; input-output model; multiregional analysis.

1. INTRODUCTION

Trade between the United States (US) and Mexico (MX) relies heavily on the supply of intermediate goods incorporated into shared production
processes. This means intermediate goods cross the international border several times to produce a final good, and value may be added at each
intermediate goods crossing before being exported again. For this reason, measuring trade exchange based on the conventional recording of bilateral
gross exports without controlling the intermediate or final destination of the goods tends to generate a duplicate counting of trade exchange, which in
turn results in a distorted quantification of each country's productive contribution (Fuentes et al., 2020; Banxico, 2016).

As obvious as it may seem, it is important to emphasize that the geographic border between the US and MX does not represent a homogeneous space
but one of differences. Different patterns and degrees of interaction exist between the US and Mexican economies; for example, Texas (TX) and
California (CA) are MX's two main trading partners and vice versa. Therefore, it is necessary to understand the complexities between TX-MX and CA-
MX regarding the trade flows of intermediate and final goods, the breakdown of global value chains (or sequence of activities performed by the
company to produce a good or service in different locations, i.e., regions or countries) and the differentiated effects of participation in these global value
chains in terms of economic growth.

This paper aims to estimate and analyze bilateral-sectoral trade flows within the TX-MX and CA-MX economies from the perspective of the value-added
chains embedded in the trade of intermediate and final goods that are part of regional and global transactions.

To achieve such an objective, the methodology based on the global interregional input-output model was used, which breaks down bilateral-sectoral
exports and imports into various components of the embedded value-added chain according to their origin and destination (Wang et al., 2014 and 2018;
Lopez, 2019). In other words, the methodology applied to the multisectoral model makes it possible to divide exports and imports into value-added
chains according to whether the goods are local or imported and whether they are final or intermediate, allowing comparison with conventional foreign
trade measures.

After this introduction, the text is organized as follows: The second section establishes the conventional foreign trade measures between TX-MX and
CA-MX. The third section synthesizes the global interregional input-output model. The fourth section describes the methodological framework for
breaking down the selected traded value-added flows. The fifth section synthesizes and analyzes the results obtained. Finally, conclusions are
presented, and some considerations are made.

2. CONVENTIONAL FOREIGN TRADE MEASURES BETWEEN TX-MX AND CA-MX
The US states of TX and CA border MX and represent two borders in progress with a set of cities and industries of their own. The size of the economies

of both states would make them a Country-State. In 2013, the size of TX's Gross Domestic Product (GDP) would make it the 14th largest country in the
world, while CA would rank 10th, both above MX (Arreola, 2015).

Figure 1. Countries of destination of gross TX* exports and imports
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Note: * USS million.

Source: US Department of Commerce.

The state of TX has the longest stretch of international border between the US and Mexico and the largest number of active land ports of entry, making
it the first trading partner of MX and vice versa. Figure 1 presents the gross value data of TX exports and imports by country (top five countries) in 2013.

As shown in the figure above, TX's gross exports to MX amounted to US$102,634 million in 2013; in other words, TX directed 36% of its total exports to
MX. At the same time, TX imports an amount of US$90,013 million from MX, in other words, a share of almost 30% of its gross state imports.

Figure 2 shows the foreign trade between TX and MX, breaking down final goods according to the main economic sectors (the five main products) in
2013.

Figure 2 shows the most relevant sectoral exports from TX to MX: mineral fuels (petroleum), oils and waxes, computer and electronic equipment, basic
chemicals, machinery (excluding electrical), and other economic sectors. Meanwhile, the following stand out in decreasing order of importance in the
sectoral imports of TX from MX: mineral fuels (petroleum), oils and waxes; computers and electronic equipment; transportation equipment and parts;
machinery, chemical products; and other economic sectors.

Figure 2. Distribution by export and import products from TX to MX*
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Regarding the state of CA, it has the smallest stretch of international border between the two countries; it is the second largest trading partner of MX
and vice versa. Figure 3 shows the gross value of CA exports and imports by country (top five countries) in 2013.

Figure 3. Countries of destination of CA's gross exports and imports*
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As shown in figure 3, MX is the primary export market for CA. CA exports to MX totaled US$24,378 million in 2013, representing 14.2% of the total.
Meanwhile, CA imports from MX amounted to US$36,128 million, representing 9.5% of total state imports for that year.



Figure 4 shows the foreign trade of CA and MX broken down by final goods according to the main economic sectors (the five main products).

Figure 4. Distribution by product of CA exports and imports*
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The last two figures show that the five main exports from CA to MX were computer and electronic equipment, transportation vehicles, machinery
(excluding electrical), automatic voice and image or data machines, and manufactured food products. Meanwhile, the five main imports of CA from MX
for the same year were transportation vehicles, mineral fuels (petroleum), oils and waxes, automatic data processing machines, and automatic voice

and image machines.

Based on the above, in 2013, TX-MX bilateral gross trade amounted to nearly US$192,907 dollars. While for CA-MX, reciprocal trade was US$60,605
million and CA's trade deficit with MX was US$11,649 million. In addition, TX-MX has an energy-technology trade pattern, while CA-MX has a
technology-energy trade pattern.

Nevertheless, it can be noted that most of the trade between TX- MX and CA-MX is bidirectional within basically the same class of goods, suggesting
an extensive production-sharing process that generates a series of global value chains, resulting in components manufactured in TX and CA being
assembled or processed in MX and shipped back to TX and CA and vice versa.

In summary, the value and composition of the gross flow of imports and exports, as well as the gross trade balance, which are conventional measures
of foreign trade based on the registration of goods produced entirely by a single country, are unreliable for analyzing the productive and commercial
reality related to the current scheme based on the supply of intermediate goods, which are incorporated in the shared production processes between
TX, CA, and MX.

3. GLOBAL INTERREGIONAL INPUT-OUTPUT MODEL AND STATISTICAL SOURCES

The global interregional input-output model represents the sectoral production system of two or more countries that explains the levels of intermediate
and final exports based on the demand for intermediate and final imports of these countries and the rest of the world. Such models can be the result of



a combination of two or more national economies to form a larger (supranational or global) economic unit, or they can be the result of an aggregate
regional subdivision into groups of two or more economic entities, which do not necessarily coincide with a political unit. In the latter sense, the
economies of TX-MX and CA-MX can be aggregated to form uniform regions (country-states) from a structural point of view.

By constructing the global interregional input-output matrices for TX-MX and CA-MX, it was deemed desirable that the level of sectoral aggregation be
as detailed as possible. For the states of TX and CA, the matrices estimated by IMPLAN (Minnesota Implan Group [MIG], 2017) for 2013 were used,
with a sectoral structure of 526 sectors. In the case of MX, the official Mexican input-output matrix for 2012 (INEGI, 2014), broken down to the four-digit
level of the North American Industrial Classification System (SCIAN), composed of 261 sectors, was used.

It is worth mentioning that the Mexican matrix was updated to 2013 to match the US state matrices and to temporally coincide with the year to which the

2014 economic center data refers. The Mexican matrix was updated using the RAS technique,g which consists of applying a bi-proportional iterative
process based on the official base matrix and the availability of the values of the aggregates by row and column for the "desired" year in order to match
the sum of the values of the sectoral interactions contained in the Mexican matrix with the aggregates of the borders of the Mexican matrix for the year
to be estimated (Lahr and De Mesnard, 2004; INEGI, 2014). The data for the border aggregates of the official matrix for 2013 were taken from the 2014
economic census statistics (INEGI, 2014).

For the homologation of the TX-MX and CA-MX integrated interregional intersectoral matrices, sectoral compatibility of the individual matrices was
sought. Of the 526 sectors, 488 fully matched at the four-digit level of the SCIAN,2 and the remaining 38 combined activities from several sectors were
assigned using a weighting based on their relative participation in the aggregate using economic census data. This process resulted in 259 sectors.
Consequently, the compatibility of activities between the two models required minor adjustments in the classifications, resulting in 247 economic sectors
of activity.

The matrices were also reconfigured to a classification compatible with foreign trade. For this purpose, constructing the matrices required the estimation
of trade flows between both US and Mexican state entities at the interaction level of individual sectors. The reasoning behind the estimation of the
foreign trade matrices begins by considering that trade between TX-MX and CA-MX is already part of the import and export aggregates of the matrices
of each political unit. Therefore, its incorporation into the matrix initially considers subtracting trade flow values from the import and export totals of the
TX-MX and CA-MX matrices as appropriate.

Below, the overall TX-MX and CA-MX interregional matrices are presented in aggregate form in Tables 1 and 2, respectively. This representation of the
basic structure of the global interregional intersectoral matrix allows us to quantify by origin and destination the linkages observed between the
productive (intermediate and final) and commercial (internal and external) activities of both economies of TX-MX or CA-MX and the global economy.

Tables 1 and 2 show the global value chains contained in the bilateral-sectoral trade flows in order of importance of the values that appear in each
quadrant of the global interregional matrix. These matrices make it possible to reconstruct the complete path of production and trade, from its initial
stages to its final destination, breaking down the contribution of value at each stage.

Table 1. Aggregate representation of the TX-MX global inferregional matrix, 2013 (USS millions)

Intermediate demand Finof demand Tatal
availabifity
Texas Mexico Texas Mexico  Exportstothe  Expors fo
rest of the the rest of
world the country
Texas 919 908 69 644 969 208 20 679 114811 694 845 2796093
Mexico 64 441 £33529 37 552 1145 837 86107 7166 484
Imports from the 404 580 132415 289 835 B3 714
test of the world
Value odded 1408144 1225481 138959
Total production 1796093 1166 486 5101 538

Source: Compiled by the authors.



Table 2. Aggregate representation of the CA-MX global interregional matrix, 2013 (USS millions)

Intermediate demand Final demand Tatal
availability
Texas Mexico Texas Mexico  Expors tothe  Exporfs fo
rest of the the rest of
world the country
California 1 087 &55 24 989 1439568 11140 180282 700 800 3444 435
Mexico 6192 433 529 18187 1145837 340 505 1164 249
Imports from the 404 367 280270 36184 97 262
rest of the world
Value odded 1946 221 1225 481 250010
Total production 3 444 435 2164 249 5858 493

Source: Compiled by the authors.

4. GLOBAL VALUE CHAIN ACCOUNTING METHODOLOGY

All analysts now point out that competition is based on the value added that countries can place in foreign markets, which export not only final goods
but also intermediate goods. This implies that the rise of global value chains is one of the major transformations in the global economy (Hopkins and
Wallerstein, 1977; Gereffi, 1989). Many analysts use the global interregional input-output model to compute the value added of gross exports (Koopman
et al., 2012 and 2014; De la Cruz et al., 2010; Johnson and Noguera, 2012a; Steher, 2013; OECD, 2013; Borin and Mancini, 2015; Banxico, 2016;
Wang et al., 2014; Solaz, 2016, and others).

In this analytical framework and considering the dynamics of sectoral articulation given by the bilateral relationship between MX and the US, we find the
paper by Murillo-Villanueva et al. (2022), who present evidence that the Mexican economy, mainly in the manufacturing area, has the lowest
composition of domestic value added in its export sectors of the entire North American bloc. In the same vein and adding regulatory effects of sectoral
articulation derived from economic integration in the North American bloc, we find the work of Fujii and Cervantes (2013 and 2017) and Gaytan-Alfaro
(2022). They reiterate the empirical evidence of the scarce integrating and multiplier effect (measured by value aggregation nodes) that the
performance of the Mexican export apparatus has had on the domestic market.

Koopman et al. (2012 and 2014) pioneered the use of the global intersectoral interregional model (using the WIOD database (Timmer et al., 2015 and
2016)) to decompose a country's gross exports into embedded value-added chains and those values counted twice using a unified framework.
Conceptually, the components can be grouped into four basic categories: 1) direct domestic value added contained in gross exports, similar to "value-
added exports" as defined by Johnson and Noguera (2012b); 2) domestic value added that is initially exported, but eventually returns home. While
these exports are not part of a country's "value added", it is part of the exporting country's GDP; 3) direct foreign value added that is used in the
production of a country's exports and is eventually absorbed by other countries; and 4) what the authors call "pure double-counted terms" derived from
trade in intermediate goods that cross international borders several times. These basic components or categories of the global value-added chain
contained in gross exports are shown in Figure 5.

Figure 5. Breakdown of Gross Exports: Basic Categories
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Source: Koopman et al. (2014) and Wang et al. (2014, p. 23; 2018).

Subsequently, Wang et al. (2014 and 2018) made another methodological contribution related to the possibility of breaking down the bilateral gross
trade balance at the sectoral level according to the origin or destination of the incorporated value added. Based on a global interregional intersectoral
matrix for N countries and n sectors, they propose breaking down the value added of gross exports into different demands (intermediate or final) and
trade routes (local or foreign). Moreover, to further refine the breakdown, they make an important distinction between backward and forward industrial
linkages, which makes it possible to break down total intermediate trade flows according to their final absorption destination at the bilateral sector level.



As a result, the separation of value added by backward versus forward industrial linkages is a conceptual advance that allows us to trace the structure
of international shared production bilaterally at the disaggregated level.

The breakdown of the 16 value-added flows proposed by the authors is a long and tedious algebraic process. Due to space constraints, we cannot
present the full derivation (the breakdown equation of the gross exports value added is presented by Wang et al. (2014)). We offer the 16 terms of the
breakdown of value added of exports directed from TX or CA (TX/CA) to MX and give a simple interpretation of each component.

Figure 6. Gross export accounting: Domestic Value Added
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Figure 6 shows the first eight terms that refer to components of domestic value added encompassed in gross exports from TX/CA and MX. Component
T1 (labeled as DVA_FIN) refers to the direct domestic value added contained in gross exports of final goods from TX/CA to MX. The T2 component
(labeled as DVA_INT) shows the domestic value added used in gross exports by TX/CA to produce final goods ultimately consumed in TX/CA. The
T3+T4+T5 component (labeled as DVA-INTex) is composed of three categories: a) component T3, which is the domestic value added of intermediate
exports that are re-exported to a third location for the production of final goods (labeled as DVA_INTrex(1); b) component T4 which is the domestic
value added implicit in intermediate exports used by TX/CA for final exports to third locations (labeled as DVA_ INTrexF); and, ¢) component T5 which is
the domestic value added embedded in TX/CA's intermediate exports to produce intermediate goods exported to third places (labeled as
DVA_INTrex(2)). Component T6 (labeled RDV_FIN) comprises the domestic value added that returns to TX/CA in the form of final goods from MX
(labeled RVA_FIN). Component T7 contains the domestic value added that returns to MX in the form of imports of final goods from third places (labeled
as RVA_FIN2) and, finally, component T8 is the domestic value added that returns to MX through intermediate imports to produce local goods (labeled
as RVA_INT).

Figure 7 shows the terms that comprise the remaining eight terms of the external value added embodied in the gross exports of TX/CA and MX.

Figure 7. Gross export accounting: Foreign Value Added
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Figure 7 above establishes that component T9 (labeled as DDA_FIN) is a double-counting term generated by producing final goods exports.
Component T10 (labeled as DDA_INT) is a pure double-counting term caused by exports of intermediate inputs. Component T11 (labeled as MVA_FIN)
is the foreign value added imported from MX and included in the final exports from TX/CA to MX. The T12 component (labeled as OVA_FIN) is the
foreign value added imported from a third place contained in intermediate exports from TX/CA to MX. The T13 component (labeled MDC) results from
double counting the direct importer's value added for exports from the country of origin. The T14 term (labeled as OVA_FIN) is foreign value added
imported from a third place contained in final exports from TX/CA to MX. The T15 term (labeled as (OVA_INT) is third country value added in
intermediate exports; and finally, the T16 term (labeled as ODC) is a double count of third place value added in TX/CA exports.

At this point, we need to highlight some specific features of the methodology of the commercial value added breakdown developed by Wang et al. (2014
and 2018) and highlighted by Lopez (2019). Finally, it permits the calculation of a country's trade balance in terms of traded value added and not gross
exports. Likewise, the algebraic breakdown permits the identification of the influence on the final demand of third countries in bilateral trade balance (De
Gortari, 2017). Furthermore, it captures the breakdown not only at the bilateral level but also at the sectoral level. However, it does not permit the
quantification of the value-added content of gross exports measured by the ratio between domestic value-added exports and gross exports (Johnson
and Nogueira, 2012a), given that its direct calculation results in inconsistencies at the bilateral-sectoral level.

Likewise, several general characteristics of using the global interregional input-output model as a tool to analyze the multilateral interrelations of foreign
trade should be highlighted (Lépez, 2019). The first characteristic concerns the proportionality assumption used to distribute inputs to produce the
different economic branches of activity (De Gortari, 2017; Puzzello, 2012). The second characteristic is related to the process of constructing the
intersectoral and interregional matrices since transformations need to be made to the original technical coefficients, either to update and/or balance
them to achieve global consistency. It is also related to the process of harmonizing the systems of national accounts across countries (Dietzenbacher et
al., 2013). The third characteristic is that the production functions are degree one homogeneous and do not allow for external factors. In other words,

constant returns to scale are assumed and external economies and diseconomies are explicitly excluded (Miller and Blair, 2009).é

In summary, we present the concepts developed by Wang et al. (2018) to separate the flows of value added embodied in bilateral-sectoral trade
between TX-MX and CA-MX and highlight some advantages/disadvantages of using the methodology.

5. RESULTS

To estimate and analyze the particularities of the productive and commercial linkage of the TX-MX and CA-MX economies for 2013 from the perspective
of the embodied flows of value added at the bilateral-sectoral level, it can be established as a first analysis of the breakdown of value added in the basic
categories.

Tables 3 and 4 show the results of the condensed breakdown of the value added embodied in bilateral trade between TX-MX and CA-MX in 2013.

From the information recorded in Table 3, firstly, it can be seen that the direct value added contained in gross exports from TX to MX amounts to
US$57,421 million, and in gross exports from MX to TX is equal to US$63,235 million. This, of course, does not consider whether the trade of goods is
for intermediate or final use nor whether the destination is local or foreign. Second, the return value added from TX to MX is worth US$3,752 million,
while from MX to TX, it is US$2,098 million. Third, the direct foreign value added used in exports from TX to MX is equivalent to US$45 214 million and
the direct foreign content of exports from MX to TX is US$26 891 million; of course, noting that TX buys a significant portion in the rest of the US. In
fourth place is the double counting derived from the trade of intermediate goods that cross international borders several times from TX to MX and vice
versa, amounting to US$2,350 million.



Table 3. Breakdown of value added in basic categories, TX-MX, 2013
(USS millions)

Components Bilateral Trade
TX-MX MYTY
DVA Domestic Value Added 57 4209 43 235.0
RVA Return Volue Added 37501 2097.8
FYA Foreign Volue Added 45213.8 26 891.1
PDC Pure Double Counting 2350.1 2350.]
Gross Exports 102 634.7 90126.1

Source: Compiled by the authors.

The information in Table 4 shows, first, that the direct value added included in gross exports from CA to MX amounts to US$13,451 million and from MX
to CA US$21,484 million, without distinguishing whether they are raw materials or final goods, whether local or foreign. Second, domestic value added,
initially exported from CA to MX but eventually returns home, is $2,098 million and from MX to CA, $1,333 million. Third, the direct foreign value added
that is used in the production of exports, and which is finally absorbed by other countries or regions of the US economy from CA or MX is $10,493
million, and from MX to CA $14,565 million, noting that CA buys a significant amount in the rest of the US. In fourth place, there is the double counting
derived from the trade of intermediate goods that cross international borders several times from CA to MX or from MX to CA, totaling US$2,350 million
between both geographical areas.

Table 4. Breakdown of value added in basic categories, (A-MX, 2013
(USS millions)

Components Bilateral Trade
Ca-Mx M-CA
DVA Domesfic Value Added 134513 21 483.9
RVA Return Volue Added 0.0 0.0
FYA Foreign Volue Added 104933 14 564.7
PDC Pure Double Counting 124.5 124.5
Gross Exports 239445 36 048.6

Source: Compiled by the authors.

Based on the above, it can be deduced that a high content of MX's gross exports come from TX, CA, or from outside these US states. The separation
and analysis of two-way international trade flows between TX-MX and CA-MX need to be expanded, including whether the value added comes from
intermediate or final goods and whether it is internal or external. Tables 5 and 6 show the results of the expanded category breakdown of the value
added contained in bilateral trade between TX-MX and CA-MX in 2013. The results were achieved by applying the "decompr” library (Quast and
Kummiritz, 2015) implemented in the R software (R Core Team, 2018).

The first five items in table 5 refer to components of the value added encompassed in the gross exports of final goods from TX to MX. T1 (DVA_FIN)
indicates that US$14,099 million corresponds to the direct Texan value added contained in final goods exports shipped from TX to MX. T2 (DVA_INT)
indicates that US$26,676 million corresponds to the Texan value added used in intermediate exports by TX to produce final goods ultimately consumed
in MX. The sum of the terms T3 (DVA_INTex) + T4 (DVA_INTrex(1) + T5 (DVA-INTrexF) shows that $14,458 million is the share of Texan value added
that comes from elsewhere, both from the rest of the US and from abroad.2 T6 (RVA_FIN) reveals that $1,573 million comprises the Texan value added
that returns to TX as final goods from MX. T7 (RVA_FIN2) equals zero in imports of final goods from third countries, and T8 (RVA_INT) shows that

US$595 million is the Texan value added, returning to MX as intermediate imports to produce Mexican goods.§



Table 5. Breakdown of Value Added by broad categories, TX-MX, 2013
(USS millions)

Components  Acronyms Bilateral trade in 2013
T-MX MATX

T DVA_FIN 14098.7 174324

12 DVA_INT 266764 11123.2

13 DVA_INTrexd 1

T4 DVA_INTrexF 14547.9 30927.2

15 DVA_INTrex12

18 ROV_INT 5948 3033.8

[ RDV_FIN 1503.0 718.3

7 RDV_FINZ

n4* OVA_FIN

m MVA_FIN ALK 1503.0

ns* OVA_INT

T2 MVAINT 30338 594.8

19 DDCFIN 958.5 11187

110 DDCINT 125.6 1473

ne* 0DC

T3 e 1266.0 1084.1

T14+T15+T16  Rest of the World 391146 22 443.2

Total exports 102 634.7 90 126.1

Note: * acronyms explained in the methodology and related in figures & and 7.
Source: Compiled by the authors.

T9 (DDC_FIN) and T10 (DDC_INT) indicate that US$959 million and 126 million are due to pure double counting caused by TX exports of final goods
and intermediate inputs, respectively. T13 (MVA_INT) states that $1,266 million is the foreign value added imported from a third location contained in TX

intermediate exports to MX.Z T11 (MVA_FIN) and T12 (MVA-INT) note that $718 million and $3,034 million are the double counting of TX value added
from final goods and intermediate inputs. Finally, T14 (OVA_FIN) + T15 (OVA_INT) + T16 (ODC) add up to US$39,112 million, corresponding to foreign
value added in TX final and intermediate third country exports.

Table 6 highlights the value-added components of CA-MX bidirectional trade. It shows that $9,922 million corresponds to direct Californian value added
contained in exports of final goods shipped from CA to MX, and another $6,692 million corresponds to Californian value added used in exports of
intermediate goods by CA to produce final goods and ultimately to be consumed in CA. In addition, $1,433 million is the portion of Californian value
added from elsewhere: the rest of the US and abroad. The other components of CA exports to MX are US$364 million, corresponding to the Californian
value added that returns to CA in the form of final goods from MX and US$70 million is the Californian value added that returns to MX through
intermediate imports to produce Mexican goods. Around US$1 million and US$77 million are due to pure double counting caused by final and
intermediate input exports, respectively. US$41 million is the foreign value added imported from a third location in intermediate exports from CA to MX.
Finally, T14 (OVA_FIN) + T15 (OVA_INT) + T16 (ODC) total US$10,369 million, corresponding to foreign value added in final and intermediate Texan
exports from third places.



Table 6. Breakdown of value added in broad categories, CA-MX, 2013
(USS millions)

Components  Acronym Bilateral trade in 2013
CA-MX MxaA

T DVA_FIN 99223 7090.2

12 DVA_INT 66911 10147

13 DVA_INTrexl]

14 DVA_INTrexF 1433.5 12617

15 DVA_INTrex12

18 RDV_INT 9.6 702

16 RDV_FIN 51.1 363.6

7 RDV_FIN2

n4* OVA_FIN

m MVA_FIN 363.3 511

T15* OVA_INT

12 MVAINT 70.2 296

19 DDCFIN 40.5 171

110 DDCINT 08 6.1

ne* 0Dc

m Mpc 83.2 3

T144T154T16  Rest of the world 10348.8 14 440.2

Total exports 243783 361294

Note: * acronyms explained in the methodology and related in figures 6 and 7.
Source: Compiled by the authors.

Meanwhile, the criterion for separating bi-directional international trade flows between TX-MX and CA-MX was extended to include the origin or
destination of value added in trade between these locations.

The tables suggest that MX presents a concentrated pattern in the use of foreign intermediate goods; in other words, it has a high degree of
dependence on intermediate goods from TX, CA, and foreign countries. Meanwhile, TX and CA are positioned as suppliers of intermediate goods for
exports and MX in final goods. Consequently, an increase in TX and CA production and trade in MX has a low impact (low export multiplier effects) in
MX.

Finally, the value added chain breakdown was estimated and analyzed by incorporating backward versus forward sectoral linkages. This conceptual
advance allows us to trace the pattern of international sectoral production sharing at the bilateral level between TX-MX and CA-MX. Tables 7 and 8
present the breakdown of the gross trade balance into sectors of activity (we show the 15 most important sectors). From the information contained
therein, we can confirm the existence of a similar dynamic at the sectoral level as at the aggregate level. In other words, the aggregate trade surplus of
TX with MX leads to a sectoral trade surplus between these geographical areas.

The information in Table 7 shows that TX-MX bilateral productive integration is concentrated in a few sectors of activity through the trade exchange to
which their key intermediate goods give rise. For example, mineral fuels (petroleum), oils and waxes, basic chemical products, electronic components,
electrical equipment and parts, computer equipment and parts, machinery except for electrical, aerospace equipment, automotive vehicles; and meat
products. All these broadly defined sectors show a high utilization of Texan inputs (directly (DVA_INT) and indirectly (DVA_INTrex)) amounting to 50% of
the total required production inputs. These are the most vertically integrated sectors in terms of the value of the trade balance (gross bilateral trade).



Table 7. Results of the breakdown of value added in TX-MX trade by main seciors {USS millions)

Code  Descripfion Domestic Content Foreign Content Gross
Bilateral
Dormestic Value Added (OVA) Double Forsign Value Doubls  Restofthe  Tmde
Count Added (FWA) Count World
Value Added in Exporfs DVA reexported DVA retumed

DVA_FIN  DWA_INT DVA_INT rap RVD_FIN  RVWD_INT e MVA_FIN  MVA_INT MoC

3241 Manufacture of pefroleum and 330 9617 1889 120 86 193 il 2053 487 5833 20679
cool products

3251 Monufacture of basic chemicals 33 3540 1419 138 82 10 M %7 135 5744 11879

3344 Monufachure of electronic 82 1257 5040 m 105 154 3 51 23 1247 8545
components

3331 Manufacture of agricultural, 2219 863 219 4 13 n 12 43 4 2115 5453
construcfion and mining and
quarry madhinery

3361 Manufacture of automeiles 1743 7 17 6 0 | 39 3 4 2437 4548
and trucks

3252 Monufacture of synthefic resins ? 876 800 78 3 3 0 4 4% 1694 3408
und rubbers, and chemical fibers

4811 Generokpurposs mator 1938 0 0 0 0 0 69 0 0 n 78
transportation

3345 Manufacture of measuring, 753 349 563 89 % il n 1 n 760 2614

control, novigation and medical
elactroni instruments and

equipment

3339 Manutacture of ather madinery 816 RIE] 256 2 12 15 3 14 12 B44 2397
ond equipment for general
indush‘f

3364 Marufacture of aerospoce 412 168 483 44 13 40 17 7 3 1055 2262
equipment

3341 Monustacture of computers and 664 120 392 31 1 18 40 7 n B4l 2,149
pen'pham| equipment

332 Manutacture of ather metal 3 589 582 49 29 3% 0 26 31 481 1425
products

3342 Marutacture of communicafion 430 140 495 48 10 17 4 5 19 470 1649
equipment

3363 Monusfacture of auto parts for 13 410 331 83 1 16 1 7 il 684 1603
motor vehicles

Slaughtering, packing and
e procssing of meat, paulfry, and s 148 0 b 1 1 38 B 1 574 1513
other edible animals

Source: Direct information prepared based on Wang et al. (2018).

Such productive complementarity with MX occurs in the sector of mineral fuels (petroleum), oils and waxes with a high imported value of inputs from
this country (MVA_INT). Next in order of importance are the sectors of basic chemical products, electrical equipment and parts, and computer
equipment and parts defined in a broad sense, which enable an indirect link from these sectors.

The size of the productive asymmetry between TX-MX is reflected in the global value chains of the sectors of basic chemicals, electrical equipment and
parts, and computer equipment and components with a significantly lower weighting in MX in terms of productive input requirements close to 25%.
These results are due, on the one hand, to the low level of productive inputs imported by TX from MX. On the other hand, for the Mexican sectors, the
aforementioned Texan sectors represent their leading suppliers.

The data included in Table 8 show the bilateral-sector integration of CA-MX. According to the volume of incorporated intermediate inputs, the production
pattern is concentrated in electronic components, mineral fuels (petroleum), oils and waxes, automotive vehicles, basic chemicals, communication
equipment, and medical equipment. As in the previous case, these more broadly defined sectors represent high direct (DVA_INT) and indirect
(DVA_INTrex) Californian integration. The total required intermediate inputs amount to 69% of the total.



Table 8. Results of the breakdown of valve added in CA-MX trade by main sectors (USS millions)

(ode  Destripfion Domestic Content Forsign Confent bross
Bioterl
Domestic Value Added (DV) Double Forsign Value Added Double ~ Restofthe  Trode
Count (F) Count World
Value Added in Exports DVA reexported DVA refumed

DVA_FIN  DVA_INT DVA_INT rex ROV_FIN  RDV_INT e MU_FN  MW_INT MDC

3344 Monufacture of electronic 339 1421 1088 2759 1475 409 7 8 114 1492 10
compongnts

3241 Manufacure of petroleum and 0 4392 351 m 363 9 0 300 75 3m 9037
conl products

3363 Manufacture of motor vehicle 143 2998 484 2315 13 145 3 &4 78 1533 B 414
parts

3251 Manufacture of busic chemical 124 2513 22 ms 530 131 3 52 u 951 4833
produdts

352 Manufacture of synthefic resins 0 1261 210 492 546 125 0 26 bl 742 3430
and rubbers, and chemical fbers

3361 Manufacture of automobiles 2264 16 3 20 3 1 100 | | 766 3175
and trucks

3342 Monvfacturs of communication 765 159 130 368 176 54 15 3 15 593 2300
equipment

3341 Manufacture of computers ond & 453 132 299 168 1% 4 9 4 40 2266
peripheral equipment

3339 Manufacture of other madinery 49 397 55 91 123 M 19 8 6 351 208
ond equipmentfor general
industry

345 Manufocture of measuring, 45 178 67 178 122 35 7 3 6 201 1242

control, navigation, ond medical
elechonic squipment instruments

3336 Manufacture of infernal 53 426 83 191 128 50 1 12 13 153 1
combustion engines, turbines and
transmissions

3261 Manufacture of plusfic products 1 402 69 174 124 32 1 ] ] 183 (ALY

3353 Manufacture of electric power 68 122 38 B2 9% i 1 3 7 99 544
generation and distibution
equipment

3329 Morwfachure of ather metal 15 187 EE] 85 93 26 0 3 4 78 54
produdts
Manufacture of other electrical

equipment and accsssoriss

3359 4 174 34 98 82 i) 1 :] 7 104 518

Source: Direct information prepared based on Wang et al. (2018).

According to the figures in the table above, it can be deduced that CA has higher export multiplier effects than MX, both direct and indirect because the
latter uses a high amount of intermediate inputs in the productive process. The case of the previous sectors is where a higher content of Californian
inputs is observed.

5. CONCLUSIONS

The US and Mexican economies are closely linked not only because of the high degree of interaction between the US economy and the Mexican
economy but also because they jointly produce for the world market.

In 2013, TX and CA were MX's main trading partners. The bilateral-sectoral trade balance shows that TX and CA specialize in intermediate goods
exports and MX in final goods; impacting the latter with low export multipliers. MX has a high degree of dependence on intermediate goods from TX, CA
and third places, implying lower foreign exchange earnings per dollar exported. Both TX-MX and CA-MX have a diversified trade pattern (albeit in
different proportions). While TX-MX trade has historically been in energy with technology gaining ground, CA-MX trade has traditionally been in goods
with technological content, with energy goods currently gaining ground. For this reason, we also analyzed the value-added chain breakdown
calculations incorporating backward versus forward sectoral linkages. This conceptual advance allows us to track the structure of international sectoral
production sharing at the bilateral level between TX-MX and CA-MX. In particular, based on this analysis, the evidence of low multiplier effects in the
domestic market of Mexican exports to TX and CA derives from the fact that the value chains that sustain them are configured by intermediate supply
structures that support economic circuits geographically located in said states of the American Union and the energy and technological fields,
respectively. This means eroding the dragging and driving effects of the domestic economic activity that potentially resides in the dynamism of the
Mexican export apparatus. This scenario is expressed in the configuration of productive nodes with greater value aggregation dynamics in TX and CA,



as well as in the deterioration of the capacity to translate the expansion of gross value added in Mexico (highly determined by exports) into greater
remuneration to the factors of production.
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2 This method is a translation of the theory of matrix adjustment with restrictions to the estimation of input-output matrices (row and column totals). This adaptation was first used
as a technique for updating the intermediate transactions matrix (De Mesnard, 1989).
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