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ABSTRACT

Objective: To analyze the collective efficiency (CE) of the soy cluster (Glycine max L.) in the southern region of Tamaulipas,
Mexico.

Design/methodology/approach: The Localization Coefficients and Gini indexes were calculated for the soy sector in the
state, based on information obtained from SIAP (2018). The Collective Efficiency Index was obtained from the soy cluster,
through the application of a questionnaire to producers in the region for the measurement of external economies and
joint actions in the agglomeration.

Results: The indicators allowed identifying a high concentration of the soy sector in the southern region of Tamaulipas, in
addition to the participation of a high proportion of the municipalities in production, production value, surface sown, and
surface harvested. It was identified that the producers in the soy conglomerate have achieved a middle level of CE, with a
higher presence of Joint Actions (JAs) than External Economies (EEs).

Study limitations/Implications: It is a transversal study, because the CE was only studied in the soy cluster during a
specific period.

Findings/Conclusions: Although the soy cluster in the region evaluated offers its members various benefits, the maximum
development of their CE has still not been attained, which is why there is still a need to continue strengthening the sector
by the state government, through programs that promote individual and collective development of soy producers and

organizations related with the sector located in the region.
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INTRODUCTION

(Glycine max L) is considered as the most important oleaginous plant
P rese ntly, SOy worldwide, having as main producers the United States, Brazil, Argentina
and China (CIMA, 2019). This crop is recognized for its high nutritional value and can be consumed directly or in
presentations such as flour or vegetable oil, in addition to being used in the elaboration of cosmetics, soaps and
biofuels (WWF, 2014). According to the Ministry of Agriculture and Rural Development (2019), although in Mexico

334,011 tons of this crop were produced in 2018, imports had to be carried out to satisfy the domestic demand of the
crop by importing 5,230,000 tons, so it ranked as the third largest importer of soy in the world.
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At the national level, Tamaulipas
has historically been leader in soy
production, although, according
to SIAP (2018), the state produced
78,915.62 tons of this crop and
its production value reached
$528,680,392.90, exceeded
by Campeche which obtained
$617,500,433.00 from the sale of
86,934.06 tons. At the state level,
the municipalities with  higher
participation in the soy subsector
are Gonzalez, Altamira, Aldama and
El Mante, located in the southern
region of the state, which as a
whole concentrate 86.96% of the
total production of the crop (SIAP,
2018). Although the soy subsector
in the state has been a study object
in various studies (Maldonado,
Ascencio and Garcia, 2017; Garcia
et al., 2018), little has been analyzed
about the collective efficiency with
which the oleaginous-production
businesses operate in the region
and the advantages that have been
achieved because of their location.
The objective was to analyze
the CE of the soy cluster in the
southern region of Tamaulipas,
given that this concept explains the
benefits obtained by the members
of a business agglomeration,
whether they are sought or not
(DI Tommaso, 1999; Giuliani,
Pietrobelli, and Rabellotti, 2005). In
this regard, according to Schmitz
(1997), the CE encompasses two
important  dimensions,  external
economies (EEs) and joint actions
(JAs). The EEs refer to the unsought
advantages by the cluster members
which anyhow exist in the region
and which the companies can
appropriate. In turn, the JAs are
related to benefits derived from the
interrelation between the different
agents of business agglomeration,
such as those carried out with
other producers, with clients, with
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suppliers, and with organizations
related to the sector (Di Tommaso,
1999).

MATERIALS AND METHODS
To identify the cluster and
measure the collective efficiency
in the southern region of the
state of Tamaulipas, Mexico, three
indicators were used: coefficient
of localization (CL), Gini index (Ig)
and Collective Efficiency Index
(CEI).

Coefficient of Localization. This
indicator  provides  information
regarding the degree of productive
specialization that a territory has
in the development of a sector or
an industry (Kopczeska, Churski,
Ochojski and Polko, 2017), and it is
determined in the following way:

Xi | X;
CLU:#
Xin I Xp,
Where: CLU = coefficient of

localization of the activity / sector
in the region J, Xj = production of
the sector of activity / in the region
J. Xj = total production of the region
J (state, region, municipality), X, =
production of the sector of activity
i in all of the regions (national), and
X, = total production in all of the
regions (national).

It is considered that if CL;>1 it
means that there is privileged
localization of the sector i in the
geographic area j. With higher CL;,
there is higher concentration of
the sector. If CLj<1there is a lower
localization of the sector i studied
in the geographic area j. When CL;
= 1 the regional participation of
sector / is the same as the national
participation (Kopczeska et al,
2017).

Gini index. The /g measures the
degree in which a distribution
function is distanced from the
uniform distribution function of such
a variable, and for its determination
the difference between two types of
distributions Pi and Qi is divided by
the total distributions of Pi, with the
following formula:

lg=3" LPi-a)/ 3K hi

=252

Where Ig denotes the Gini index
and Pi refers to the frequencies
accumulated of the data of one
distribution divided by the total
observations times 100, which is
expressed as:

Pi=—2%100
m

Where m corresponds to the total
frequenciesaccumulated. Qiis equal
to the frequencies accumulated
of the distribution data divided by
the total observations times 100,
represented as:

Qi = ﬂ*100
H

Where H is equal to the total
frequencies accumulated  from
the data. Based on Asuad (2001),
if lg is close to zero, then the
concentration is nearly non-existent
and, on the other hand, if /g is close
to 1 there is high concentration.

Collective Efficiency Index. A
questionnaire was elaborated to
calculate the CE index, based on
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the model proposed by Giuliani et al. (2005). The
instrumentusedincluded 56 items; the first 28 gathered
the elements of the EEs, regarding the specialized
market of the workforce, specialized market of
inputs, access to information and access to markets.
The next 28 items referred to the JAs, for example
the relationship with suppliers, relationship with
clients, relationship with producers and multilateral
relationships (Table 3). For the calculation of CEIl the
sum of 0.5 of the results at the level of EEs plus 0.5 of
the degree of JAs is considered. In this sense the CEI
formula is represented as

CEl=(0.5%IEE)+(0.5* 1JA)

For the interpretation of this indicator,
three levels of CE are established
based on Giuliani et al. (2005): =95 =
High; 51>Medium<9.5; and <5 Low.

Mexico.
Variable

Production

Table 1. Coefficients of Localization
for the soy cluster in Tamaulipas,

achieved higher efficiency in the sector that is reflected
in greater production and profits from its sale.

The CLs calculated for the soy sector in the southern
region of Tamaulipas showed higher values than those
obtained by other studies (Vidal and Pezoa, 2012) for
outstanding sectors and industries at the national
and international level. According to Kopczeska et
al. (2017), when CLs higher than 1.25 were found in
a region, it can be considered a potential exporter;
however, this differs from the soy sector in Tamaulipas
because according to the state's Ministry of Rural
Development (2017), in recent years imports have
been made to supply local consumption, importing up
to three million tons of soy from the
United States annually.

Comparative between Gini

RESULTS AND DISCUSSION

Production value

Comparatives between coefficients sown area

of localization of the soy cluster Harvested area

For this study, the CL was calculated
by considering the production
variables, production value, surface
sown, and surface harvested from

Source: own elaboration with data
from the Agri-Food and Fisheries
Information Service (SIAP, 2018).

e indexes of the soy cluster
674005 The Gini indexes (Ig) were determined
402489 for the soy cluster in Tamaulipas,
32.7156 taking  into  consideration  the
33.3070 production  variables,  production
value, surface sown and surface

harvested, based on data obtained
from SIAP (2018). Table 2 shows that
the highest /g of the soy sector was

Table 2. Gini indexes for the soy
cluster in Tamaulipas.

the soy sector in the southern region
of Tamaulipas, made up of the
municipalities of Aldama, Altamira,

Variable

Production

the one that corresponded to the
surface harvested with 0.1924695.

El Mante and Gonzalez, based on .
Production value

statistical information obtained from
Sown area

SIAP (2018). Table 1 shows the CL

Harvested area

0‘18632 This value was close to zero, which
01888614 indicates that an important number of
01924682 municipalities of the state in addition
01924695 to devoting hectares to growing the

for the production variable (tons)
which obtained a value of 67.4005,
the highest coefficient of the four
variables. This result is derived from
the fact that the in zone studied the soy production
represented 3.73% of the total production, much higher
proportion than what this same activity represented
at the national level with 0.05%. The production value
(thousands of pesos) variable had the second highest
CL reaching 40.2489, due primarily to the volume of
the crop produced in the region.

In the case of the sown and harvested surface, their
CLs were lower than the first two variables; this shows
that the rest of the states in the country have greater
participation in terms of the surface devoted to this
crop. However, the southern region of Tamaulipas has

Source: own elaboration with data
from the Agri-Food and Fisheries
Information Service (SIAP, 2018).

crop also harvest it. In this regard,
according to figures from SIAP, 19
municipalities presented a harvested
soy surface in 2018; however, it
stands out that Gonzalez, Aldama, Altamira and El
Mante covered 55,406 ha of the 62,910.32 ha harvested
at the state level, which represented 87.56%.

The variable with the lowest /g was the production value
with an index of 0.1888614; however, a noticeable
difference was not found with the highest /g. In this
sense, according to SIAP, in 2018 the value of soy
production in Tamaulipas was distributed among 44.18%
of the municipalities; however, it is highlighted that the
study region concentrated $454,505,465.60 (85.97 %) of
the $528,680,392.90 that this activity contributes to the
state economy.
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The variables of production and

surface  harvested attained Ig
of 0.1888632 and 0.1924682,
respectively, showing a similar

behavior in their distributions. In
both variables a high participation
of the municipalities was found in
the distributions, but this highlighted
their concentration in a small group
of municipalities, mainly those
belonging to the southern region of
the state. The /g calculated for the
soy sector in Tamaulipas showed
weighting below those obtained by
Sobrino (2016), for the important
sectors in the country such as hide
and leather (0.634) and the basic
metallurgic (0.408). This is a result
from the fact that although a high
percentage of municipalities in the
state are devoted to this economic
activity, they do it at a small scale,
and therefore its participation in it is
relatively low.

Calculation of the Collective
Efficiency Index of the cluster

For the analysis of the CEl of the soy
subsector, the model proposed by
Giulani et al. (2005) was used, and
for this purpose a sample of ten
companies from the oleaginous-
production sector in the region were
surveyed. In this regard, the CEl of
the soy subsector cluster was 7.35
(Table 3), and a greater presence
was identified of the JAs (7.53) than
of the EEs (7.17).

In the dimension of the EEs, access
to specialized workforce was the
component with the highest index
(2.05), with it being the one that
offers the highest benefit to the
cluster producers, such as the
identification of qualified staff in
the sector (2.22) and the ease to
hire human resources in the region
(2.16). In contrast, the access
to markets was the component
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that presented the lowest weighting (1.48), because the cost reduction of
equipment and raw materials (1.08) and the access to new local, regional and
national markets (1.14) were identified as the least exploited elements by soy
producers in the region.

The other two components: access to prime materials (1.66) and to technical
knowledge (2.16), obtained intermediate scores. The results from the IEE reflect
that the producers from the soy subsector have managed to appropriate the
benefits that the business agglomeration offers, although they perceive that
their localization has still not translated into great benefits referring to access
to new markets, as well as acquisition of machinery and prime materials.

In terms of the dimension of JA, the greatest advantage perceived by
oleaginous-production businesses in the cluster was associated with the
component of relationship with the clients (1.94), highlighting that consumers
have a high valuation of the entirety of regional products that the oleaginous
subsector offers in the region (2.16). The least weighted segment of the JA
was that of relationship with other producers (1.82), which can be derived
from the mistrust to collaborate with other companies considered rivals in
the market. The components of relationship with suppliers and bilateral and
multilateral actions obtained scores of 1.88 and 1.89, respectively. The IJA
value (7.53) denotes that the participants of the soy cluster have managed
for promotion of work with the rest of the agents of the agglomeration to be
articulated as an important source of advantages in the sector.

The mean value of CEl for the cluster of the soy sector in Tamaulipas reflects
that the EEs and JAs have not been consolidated; however, the index is above
the one obtained for other agglomerations (Pietrobelli and Rabelloti, 2005),
which indicates that the oleaginous-production businesses in the region
have effectively achieved benefits because of their localization, which they
probably would not have reached in an isolated way.

CONCLUSIONS

The existence of the soy cluster was identified in the southern region
of Tamaulipas, and its CE level was defined. The existence of a high
concentration of the soy sector could be observed in the zone comprised
by Gonzalez, Altamira, Aldama and El Mante, which indicates that this activity
has greater participation in the region’s economy compared to other states. It
was identified that a high percentage of the municipalities have participation
in the production, production value, surface sown and surface harvested.
However, all the variables are concentrated mainly in the municipalities of
the study region. Although it was identified that the soy cluster offers benefits
to its participants, highlighting the predominance of the JAs over the EEs,
the maximum development of its potential EEs and JAs has still not been
achieved.
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