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COMPETITIVENESS OF ZACATECAS (MEXICO) PROTECTED
AGRICULTURE: THE FRESH TOMATO INDUSTRY

Executive summary

The protected fresh tomato production-industry aeatecas has undergone accelerated growth in
recent years. Free trade, market globalization, mends in the agro-food sector, as well as the
food and financial crises, are impacting its contpeiness. In this study competitiveness of the
industry of fresh tomato production under protextstructures in Zacatecas was evaluated to
provide elements that contribute to the design ofices aimed toward development of
sustainable competitiveness. Two research questimre answered by this study: Are the
export-oriented production units more competitirart those that sell their produce only on the
domestic market? Do the production units with énbrgevel of technology have more developed
competitive capital?

A systemic competitiveness model was applied cemsig six economic levels
(microeconomic, mesoeconomic, macroeconomic, iatenal, institutional, and political-
social), and the way in which each of these levelsontributing to the formation of the
industry’s systemic capital was determined. MorepaeSWOT analysis for the development of
systemic competitiveness was performed. The infdtanavas obtained through interviews with
technicians and/or owners of the production unitsl @omplemented with interviews with
researchers and government authorities. It was shihat a high level of technology is a

necessary, but not sufficient, condition for acimgwustainable competitiveness.
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COMPETITIVENESS OF ZACATECAS (MEXICO) PROTECTED
AGRICULTURE: THE FRESH TOMATO INDUSTRY

Abstract

The industry of fresh tomato production under peove structures in Zacatecas has undergone
accelerated growth in recent years. Free tradekehgtobalization, new trends in the agro-food
sector, as well as the food and financial crises,impacting its competitiveness. In this study
competitiveness of the industry of fresh tomatodpidion under protective structures in
Zacatecas was evaluated to provide elements thdtilmate to the design of policies aimed
toward development of sustainable competitivendssystemic competitiveness model was
applied, and a SWOT analysis was performed. Thanmdtion was obtained through interviews
with technicians and/or owners of the productioitsuand complemented with interviews with
researchers and government authorities. It was shinat a high level of technology is a

necessary, but not sufficient, condition for acimg\wsustainable competitiveness.

Key words: development, technology, greenhousesesyc competitiveness
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COMPETITIVENESS OF ZACATECAS (MEXICO) PROTECTED
AGRICULTURE: THE FRESH TOMATO INDUSTRY

INTRODUCTION

In the state of Zacatecas, as in other regionsexfidb, protected agricultural production systems
have seen accelerated growth in recent years. Ham mnnual growth rate of the cultivated area
from 2001 to 2007 was 30.5%. Currently, this ae@&stimated to be 184.2 hectares, 95% of

which was cultivated under tomato (Padilla-Bertzdl, 2008).

The rapid expansion of area under protected agui@lin the state of Zacatecas is
attributed to different factors, among which thédwing stand out. a) The potential yield over
investment that these production systems can ob&gause of the location of producer regions.
In those such as the Zacatecas high plateau, wdtienate is temperate, dry and with good
conditions of sunlight, it is possible to lengthiéme growing period or to produce year-round,
meaning extraordinary profits for the growers. bdX¥mity to the US border; the US is the
largest export market for Mexican tomatoes. Andddjerent government organisms grant
facilities for protected agriculture installatioriBhe state government, during the last two state
development plans (1999-2004 and 2005-2010), asqted protected agriculture as part of the
strategies aimed to reactivate the rural sectove@wnent authorities at local and federal level
have encouraged protected agriculture projects\aayato offer employment opportunities and

improve the welfare to rural producers. (SAGARR®@; 2008; SEDAGRO 2008).

As in Mexico, in the US and Canada the greenhausatio industry has shown high growth

rates. Expansion began in the 90s (Cook and Ca&00b), but recently growth has become
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stablé. Even though Mexico was the last of the three agtitgrs to enter the industry, it now has
a larger area, which continues to expand rapidlgofCand Calvin 2005; Padilla-Bernal,
Rumayor and Pérez 2007). In terms of technology welils, however, Mexico has lagged
behind. In 2006, average greenhouse tomato yiell¥lemico was estimated at 130 tons per
hectare, while in the US and Canada yields are iiane 450 tons (Cook 2007). The low yields
in Mexico are attributed largely to the wide rarajeechnologies used by growers, from shade
house and macrotunnels to permanent greenhousetusésl with limited or passive
environmental control and high-technology greenkeuwith both fully active environmental

control and hydroponics.

One of the characteristics of the fresh tomato stiyuunder protected agriculture in Mexico
is its high concentration. Like that of field pradion, a few companies control a large part of the
production (Wilson and Thompson 2004; Padilla-Berfikilmany and Loureiro 2003). The US
is the largest consumer of this type of tomato angorts more than it produces (Cook and
Calvin 2005). In recent years, imports have in@ddaster than production. Canada exports 60%
of its production to the US, and almost all of tireenhouse tomatoes produced in Mexico are
sold in the US or Canada. At present, the demandriEenhouse tomatoes in Mexico is limited,
but will probably grow in the near future. It istiesated that only 15% of Mexican greenhouse
tomatoes is sold on the domestic market; this tisbated to the possibility of selling lower

quality rather than to strategic marketing decision

A consequence of rapid growth of the tomato inqustrder protected agriculture is lower
prices on the US market, especially during the semwhen the three countries offer their

produce (USDA-AMS 2005) and the retail demand f@eghouse tomatoes in the US market is

! The mean annual growth rate during the period 2885 was 16.5% in the US and 11.5% in Canadagvitom
2003 to 2006 it was 3.5% and 1.2%, respectively.

5
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saturated, leaving a margin for better acceptafgge®n peppers and cucumbers (Cook 2007).
Simultaneous placement on the market has led & tigputes among groups of growers of the
three countries (Cook 2002; Cook and Calvin 200Bjce all of the duties on vegetable imports

in North America are eliminated, market protectwah take on the form of non-tariff barriers.

Although tomatoes can be produced anywhere in @aga, especially in greenhouses,
aspects of profits still impose seasonal limitspooduction, in particular in the US and Canada.
For this reason, in Mexico, increasing attentiorgigen to the location and structure of the
production units in order to minimize the costscoéating the ideal conditions for vegetable
production for a specific market niche. The mairersgth of the protected vegetable growing
industry is Mexico’s climate, which allows produstiduring winter in some regions, such as the
higher temperate regions of central and northerxidte Zacatecas, Chihuahua and northern
Sonora, near the US border. Year-round productoa factor that can encourage growers to
invest in advanced technology. On the other hamel,niain obstacles for this industry are: the
high cost of capital, high energy costs, inexperenf management, lack of infrastructure and
input suppliers, as well as the inconsistent quadit the produce, implying lower prices for
Mexican growers (Cook and Calvin 2005; Padilla Béret al 2007). These critical points

require special attention since they limit the isiiyfs competitiveness.

Globalizations, aperture of the economy, and mdiketalization have totally changed the
economic and entrepreneurial context. Also fornpagt of the new context of agribusiness are
the financial and food crises and the changesdinattly impact the agro-food sector, such as
reduction or elimination of government support, idapechnological advances (informatics,
microelectronics, biotechnology, genetic enginegrimanotechnology, and telecommunications),

and greater concern for environmental protection.addition to this is the demand from
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consumers oriented by criteria of quality, foodesaf convenience and nutrition (Brambila 2006;
Kinsey 2005; Suarez and Bejarano 2001), which &stag pressure toward better, more highly
differentiated products on both the internationad domestic markets. The demand for different
foods forms part of the new civilization and thevnagriculture considered in the new economy
(Brambila 2006). This situation is not foreign tettomato market; differentiation is demanded
for both field grown and greenhouse tomatoes (Kamfiet al 2000; Calvin and Cook 2001;

Padilla-Bernal 2001).

Today, the economy, as a whole and, in partictiter enterprises of the agricultural sector,
is competing not only in international markets bigo in the domestic market. They are facing
the phenomenon of global hyper-competition on thwall market (Altenburg, Hellebrand, and
Meyer-Stamer 1998; Villarreal 2007). To surviveg #mterprises must have international quality
and standards of efficiency as their productionl,gaa well as the attributes of speed, global
perspective, and permanence (Brambila 2006). This difficult challenge, and to be able to
meet it depends on both an organization’s intediealsion-making and on decisions made on the

outside.

Nowadays, an enterprise’s competitiveness is iatfan not only of its productivity, level of
organizational learning, technological developmemdyket prices and customer satisfaction, but
also on regional incentive policies, links with t®e@l and entrepreneurial cooperation,
macroeconomic and international context, as wethassecurity and trust of society (Esstal
1996; Villarreal 2007). That is, competitiveness isystemic phenomenon; being competitive is

required at the enterprise, sector, national ecogngmvernment and institutional levels.

In this context, an isolated enterprise cannotdrepetitive since competition is not between

enterprises; it is present in the enterprise-clehister-regional pole-country scheme, which

7
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requires efficient integration of the global vakleain and efficient operation at each link (Esser
et al 1996; Meyer-Stamer 2005; Villarreal 2007). Instticheme enterprises of all of the
productive sectors should seek a sustainable campetdvantage based on the capacity to learn

and innovate, as well as on technological, progtecind organizational changes.

The objective of this study was to evaluate the petitiveness of the industry of fresh
tomato production under protective structures inafacas to provide elements that contribute to
the design of policies aimed toward developmensudtainable competitiveness. The analysis
parted from the classification of production urbis technological level and destination market
for the tomatoes. Two research questions were apgwey this studyAre the export-oriented
production units more competitive than those tledltteeir produce only on the domestic market?
Do the production units with a higher level of teology have more developed competitive

capital?
METHODOLOGY

To evaluate the competitiveness of the industryfresh tomato production under protective
structures in the state of Zacatecas, a model siEgyc competitiveness was applied following
Esseret al. (1994; 1996) and Villarreal and Villarreal (20@003). Under this approach, the
competitive position of this industry is determinadan integral form within a globalized setting.
The starting point is the principle that compegtiess is not an isolated effort, but rather it
involves changes and interrelationships at diffedenels within the economic system. The
analysis was conducted under an integral apprdaathricludes the microeconomic level as well
as the mesoeconomic, macroeconomic, internatiorsditutional and sociopolitical levels. It was

determined how each of these levels is contributinthe formation of the industry’s systemic
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capital. This is integrated with the ten capitdl€c@mpetitiveness (Table 1), which are pillars of

sustainable growth in an open economy (Villarr€dl?).

Table 1: Levels of economics and competitive cépitar the formation of systemic capital

Economic level Competitive capital
Microeconomic Entrepreneurial
Labor
Mesoeconomic Organizational
Intellectual
Logistic
Macroeconomic Macroeconomic
International Commercial
Governmental and institutional Governmental
Institutional
Political-social Social

The information required was obtained using a gomesaire, which was applied during
interviews with 45 technicians of the productionitsinfrom March to May 2008. This
information was complemented with ten interviewshwowners or managers. In addition, from
May to August of the same year, two researcheidBfAP (National Institute for Research in
Forestry, Agriculture and Fishing) and one from ttheversidad Autonoma de Zacatecas (UAZ)
were interviewed, as well as five functionaries sthte government institutions related to
programs of protected agriculture. The criteriadugethe selection of the production units for the
study were a) siz&;2,500 nf; b) production of vegetables, excluding productibseedlings and
flowers; and c) willingness of the people to ansgqugstions.

With the information obtained from the intervievegmpetitiveness indexes were obtained
by capital and at each economic level studied. Heamore, a SWOT analysis for the
development of systemic competitiveness was coedudthe interviewees evaluated themselves
by answering groups of questions referring to theicators related to the formation of the

different capitals. The scale used to answer thestipns was the following: totally agree = 3,
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partially agree = 2, disagree = 1, and does natt exD. The information was processed for each
of the indicators, capitals and economic levelslyaea, calculating the maximum number of
points per level. The index by level representsriiationship between the points of the level
studied with respect to the highest possible nurobepints. To enable us to make comparisons,
the maximum number of points was considered toe-inally, the systemic competitiveness
index of the protected tomato production industryZacatecas was obtained by averaging the
indexes of the capitals considered.

Competitiveness indexes were also obtained by gngupe enterprises by the market where
they sell their tomatoes, domestic or internatiofiable 2), and by level of technology, for
which the cluster analysis technique was appliddst€rs were determined by the hierarchical
analysis procedure with the group linking methoéh@sSPSS v16 software. The variables
considered for clustering were a) structure, bnate control, c) cultivation technique, and 4)
siz€. Using the clustering report and tree graph, fgnaups of production units were defined:
low technology, transition technology, intermeditgehnology, and advanced technology (Table
3).

Table 2: Destination markets by size of the proidnctinits of the industry of fresh tomato

production under protective structures in Zacatecas
Size of production unit

Type of market Small Medium Large Total
Local 6 4 10
Nacionat 8 11 19
Local and national 3 1 4
Local, nationdl and international 1 1
National and international 2 8 10
International 1 1
Total 6 17 22 45

Note! Tomatoes are sold in other states of the MexicapuBle.
Source: Constructed by authors with data abthduring field work.

2 Production units were classified by size followihg criteria of the Zacatecas SEDAGRO-SAGARPA Tl
Commission of the Greenhouse Program: a) smatip @500 rf; b) medium, 2,500 frto 1.5 ha, and c) large, more
than 1.5 ha.

10
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Table 3: Definition of variables and clusters abteccted fresh tomato production units in

Zacatecas
Low Transition Intermediate  Advanced
Variable Description technology  technology technology  technology

Mean S.D. Mean S.D. Mean S.D. MearS.D.

Structure  Type of structure 1.0 0.0 2.0 0.0 2.0 0.0 20 0.0
covering the largest
area of the
production unit
1 = Almeria type
2 = Multitunnel
Climate Type of climate 29 0.3 2.3 0.8 2.3 1.2 1.2 03
control control
1 = Automated
2 = Mechanical
3 = Manual
Cultivation 20 0.0 2.0 0.0 3.0 0.0 1.0 0.0
technique Type of cultivation
1 = Hydroponics
2 = Soll
3 = Soil and
hydroponics
Size Size of the 23 0.8 2.2 0.6 2.7 0.6 28 04
production unit
1 <2,500
2 2,501-15,000
3 > 15,000 rh

Note: A unit of production with a macrotunnel strwe was not included. For the analysis it wasuidet with the
low-tech production units.

S.D. = Standard deviation.

Source: Constructed by authors with data obtaingohg field work.

RESULTS

With the field work, we found that 174.1 ha culted under tomatoes in 2007 were distributed
among 45 production units. It is very likalyat to date (2009) the total area has changee,sinc
according to government records, 40.5 ha of pretecagriculture were granted support

(SEDAGRO, 2008) in 200/Regarding structure type, 54.4% of the total dr@s Almeria-type

11
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structures, 28.6% multitunnels, and a smaller priigpo was found with shade house-type

structures (7.5%) and macrotunnels (9.5%).

Some growers, to reduce investment or to identidyensuitable technology, have decided to
experiment with different types of structures othwcultivation techniques. Within the same
production unit, there are areas with Almeria-tygbeictures and others with shade houses, or
some other combinatidnThey also experiment with cultivation techniquigdroponics, soil,
soil and hydroponics. Regarding climate controtgenated, mechanical, or manual), it was most
common to find production systems with limited eowimental control; in only eight production

units climate control is automated.
Competitiveness at the enterprise or microecondaviel

Competitiveness at the enterprise level is thetistarpoint for an analysis of systemic
competitiveness. At this level, we analyzed thenelets that contribute to the formation of the
entrepreneurial and labor capitals. Competitiveeigmises are those that satisfy the criteria of
efficiency, quality, flexibility, and speed (Ess#ral 1996; Brambila 2006). For the evaluation of
entrepreneurial capital, we took into account tfierethe production units are making to enrich
their organizational intelligence, their productiexibility, and their commercial agility. In the
case of labor, their performance and training vear@uated considering the requirements of the
new economy (Kinsey 2005; Brambila 2006) in whid¢te tgeneration and transmission of
knowledge and new technologies in the developmetiteo entire value chain are necessary to
achieve sustainable competitiveness. In the evalyatonsidering 10 as the maximum score for
competitiveness, entrepreneurial and labor caphald an index of 5.5 and 5.7, respectively

Tables 4 and 5).

% In some production units, we found several tyfestroictures under construction. For the purpo$ési study,
we considered the structure that covered the lagges.

12
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Competitiveness at the mesoeconomic or sectoxial le

Mesoeconomic competitiveness is substantiated garozational, intellectual, and logistic
capitals, on which the competitiveness of entregueial groups and regional poles of
development is founded (Essatral 1996; Villarreal 2007). The increasing requiretsenf the
enterprises are augmented by the growing extestplirements. This has implicated that they
compete not in isolation, but by forming entrepraiad groups in networks of collaboration.

Organizational capital is based on productive alditton among enterprises, productive
sectors, and industries, as well as among regidms. articulation is efficient when it generates
clustered economies that contribute to the collecifficiency of the group of enterprises
(Villarreal 2002; 2007). Externalities do not tdyakxplain the success of industrial districts;
rather, it is necessary to consider the joint eehlbed action of the agents. This cooperation
implies the gradual development of trust, whichrferpart of an integrated process in which the
enterprises develop long-term cooperative relalimssand establish principles to guide their
response in the face of uncertainty. This translateo organizational learning to generate
collective efficiency (Esseatal. 1996; CECIC 2002).

To evaluate organizational capital, we considenglicators that determine the modality and
intensity of cooperation between suppliers andarusts (vertical), as well as among growers
(horizontal), aspects that can reveal the levgbrofiuctive articulation of the value chain. The
index of organizational capital obtained was 5.a(€ 4). The highest index was obtained by
enterprises with more advanced technology and tbdseted toward export (Tables 4 and 5).
For the growers of export-oriented enterprises, dbdeantages of productive articulation are

clearer. Some of them have already made straté@inaes with growers and shippers located in

13
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the US, while others have constituted an integeagwterprise, which lends them support in
buying inputs and in marketing their produce.

Intellectual capital was analyzed as a factor afegation of productive knowledge, which
contributes to developing sustainable competitiviemprises. In the evaluation of this factor, the
following indicators were considered: links withsiitutes, research centers or universities; ability
to develop technology; and type of relationshiphwstippliers of technology. The value of the
intellectual capital index for the enterprises sddvas 3.8 (Table 4). It was found that although
centers of research and technological developnmetiitei state are willing to collaborate, there is
little communication with the production units. Masf the enterprises receive technological
support from their suppliers, and they are higldpehdent on the exterior for technology.

Logistics capital refers to the infrastructure resaey for efficient mobilization of produce
and inputs. For this aspect we determined the éegrelevelopment of physical, transportation,
and technological infrastructure for internatiomampetitiveness. For the evaluation of this
capital the following indicators were consideregpd and efficiency of transport used to move
tomatoes; electricity, water supply for irrigatioeegional telecommunications, ease of access to
suppliers, road conditions, and relationship wilktoms. The value of the logistics capital index
was 6.3 (Tables 4 and 5). The enterprises withghdrilevel of technology and those oriented
toward export are more capable of delivering tipeaduce to international markets concordant
with the requirements of the demand.

Competitiveness at the macroeconomic level

Macroeconomic stability is a necessary, but notfigaht condition, for achieving
macroeconomic competitiveness (Esseral 1994; Villarreal 2007). Also required is overall,

sustained growth, as well as efficiency in key afles for enterprise competitiveness, and

14
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implementation of mesoeconomic policies. Accorditng Villarreal (2007) macroeconomic
competitiveness is expressed in two aspects: meamnoenic dynamics and efficiency. The
variables of macroeconomic dynamics were growth \amidtility of aggregated demand. For
macroeconomic efficiency, besides economic stgbifite variables were real exchange tated

a competitive financing and fiscal systems.

For evaluation of the macroeconomic level relatingthe protected tomato production
industry in the state of Zacatecas, we considdred/ariables: demand behavior, access to credit,
interest rates, and system of taxation. The maora®uic capital index was 4.7 (Table 4). The
indicator that most contributed to the formatiommdcroeconomic capital was demand behavior.
Although most of the growers reported a stable aeinghey expect it to increase. A growth
trend in production was observed; some growers sedkke advantage of the winter-spring
demand by making use of the climate conditionseirtlocation.

The indicator that least contributes to the foromatof macroeconomic capital is access to
credit, which limits investment in new technolodye results suggest that reforms be made in
fiscal and monetary policies that would encouragedpctive investment in the agricultural

sector.
Competitiveness at the international level

Competitiveness at the international level referghe ability of the industry to become integrated
into international trade, efficiently maintainingadle relationships. This implies implementation
of government policies oriented toward the formatimf commercial capital. These policies
would include trade agreements and programs forptiegention of disloyal competition and

contraband, which affect growth of domestic indugWillarreal and Villarreal 2002). For the

* The effect of real exchange rate on competitivemél be discussed in the section on commercipitahbecause
of its importance in international trade.
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evaluation of commercial capital, the following icators were considered: real exchange rate,
imported produce and agricultural inputs, contrabaf agricultural products, governmental
support for exporting and export documentationoohdtoes. The commercial capital index was
4.4 (Tables 4 and 5).

Real exchange rate is one of the most importariabias in the formation of commercial
capital, affecting relative prices of the econoriifie real exchange rate must be permanently
competitive. In recent years in Mexico, the exclearaje has been used as an inflationary anchor,
an instrument to stabilize prices. This inflationanchor was achieved at the expense of
increasing overvaluation of the peso, which waorega to be 15% by August 2008, although
Calva (2007) stated that by November 2007 Mexiabdaumulated an overvaluation of 31.2%.
Indeed, in the last few months, because of then@irs crisis, the exchange rate has been highly
volatile.

In the case of our evaluation of protected agnigeltin Zacatecas, the real exchange rate
indicator was 4.9. This suggests that the exchaagehas affected exports, a situation that could
change in virtue of the world financial crisis. terms of the impact of imports of produce and
agricultural inputs, growers did not express feglinreatened by tomato imports. However, they
recognize that fresh produce imports constitutéossrcompetition on the domestic market.
Export growers also expressed concern for nonttiaaifriers to marketing tomatoes in the US,
especially during periods of excess supply. Acqgirimported inputs is costly despite the
subsidized exchange rate. Regarding contrabangriziu¢tural products, the growers believe that
it does not affect their permanence on the markgport-oriented enterprises declared that
documenting their produce for export is not proldém Those that sell only on the domestic

market, however, expressed a lack of knowledgésmbatter.

16
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Competitiveness at the governmental or institutidesel

At this level, it was evaluated the formation ovgmnment and institutional capital, analyzing the
model of governmental administration and rule @f.l&he role of the government is considered
to be provider of public services and fomenter cdreomic and social growth through public
policies that are effective and efficient, non-taweratic, and transparent and that operate with
administrative simplification. The rule of law islsstantiated by the formation and development
of the society’s institutional capital (VillarreaD07).

For the evaluation of government capital, it waalgred the impact on the production units
of the most important government programs aimed stgpport agriculture and rural
entrepreneurial development. To this end, a list made of the principal government programs
for which the production units were eligible. Graowewere asked whether they knew the
program. If the answer was yes, they were ask#teif had received support from it and at what
level of satisfaction. The government capital indbxained was 2.4.

Of the production units studied, 96% received sa@ugport for their establishment from
Alliance for the CountrysideAlianza para el Campo most within the program of Support for
Agriculture Fomento Agricola The small production units were those most stepoby the
Rural Development ProgranPiograma de Desarrollo Rural Some of these production units
are managed by women, who see protected agriculisr@an option for increasing family
incomes. They do, however, recognize their linoiasi in the spheres of organization and
marketing because they are not able to relate @thibr growers and they do not have sufficient
capacity to take their produce to market efficignfhs for other government programs, it was
found that only a few enterprises have receivedr teapport; many enterprises have no

knowledge of the programs for which they are elgiband so do not take advantage of the

17
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government capital available. These results retleetneed for more promotion and information
about the different government programs, infornrgngwers about the requirements they need to
satisfy to be eligible for support.

Institutional capital is related to aspects thah gaopitiate a favorable environment for
business, such as the legal state and public safestytutions are a reflection of the rules of the
game in a society and encourage desirable beh@¥igser 2006). Their function is to create the
spaces in which individuals can trust, learn, iratevand achieve their objectives.

The indicators used for the evaluation of instdnél capital were documentation and
requirements for access to government programssacto other institutional support, and
compliance with food safety norms as set out indfieial manuals. The institutional capital
index was 6.6 (Tables 4 and 5). Of the productinitsustudied 77.8% (35) believed that they
could work satisfactorily with the institutions.

Competitiveness at the political-social level

Competitiveness at the political-social level isrided on the formation of social capital. This is
based on the trust the productive sector has imstiutions and is exercised through norms of
reciprocity or networks of mutual commitment (Ndmtem 2003; CECIC 2002). There is a close
relationship between institutionalism and developmef creativity and innovation, which is
based on trust, especially in the organizationpkeis of innovation. In a market context or in
cooperation networks, the information the differaators have about the market is incomplete or
asymmetric. There is, moreover, much uncertaingualthe characteristics of the products and
the reliability of partners or allies in the netksrwhere they participate. Within this context,
institutions must create spaces in which the adanstrust and be able to achieve their objectives

(Visser 2006).
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For the evaluation of social capital the followiitglicators were considered: membership
and collaboration in growers’ associations, williegs to serve on the part of state growers’
associations, collaboration with other protectedicagiure growers, level of service of state
agricultural institutions, and level of servicefefleral agricultural institutions. The social capit
index was 5.2 (Tables 4 and 5). The results sh@wnted to clarify and strengthen the role of
growers’ associations in the state of Zacatecas tanéncourage their creation under the
understanding of the role that institutions playtle development of the industry’s systemic
competitiveness.

Table 4: Indexes of systemic competitiveness ofriastry of fresh tomato production under
protective structures in Zacatecas by level of nettgy

Low Intermediate Transition Advanced
technology technology technology technology

Economic level and capital Index

Entrepreneurial capital 53 51 50 7.1 55
Labor capital 5.2 55 6.3 7.5 5.7
Microeconomic level 53 53 56 73 56
Organizational Capital 5.2 5.6 4.3 5.9 5.3
Intellectual capital 3.4 4.4 3.7 4.3 3.8
Logistic capital 6.2 6.0 6.3 7.2 6.3
Mesoeconomic level 49 53 48 58 51
Macroeconomic Capital 4.2 5.1 4.4 5.7 4.7
Macroeconomic level 4.9 51 4.4 57 47
Commercial capital 4.2 3.8 4.0 6.9 4.4
International level 4.9 38 40 6.9 4.4
Governmental capital 2.5 2.4 2.7 2.0 24
Institutional capital 6.5 7.1 5.6 6.3 6.6
Government and 45 4.8 4.2 4.2 45
Institutionallevel
Social Capital 5.1 5.2 3.6 6.2 5.2
Political-social 51 52 3.6 6.2 52
Index of systemic competitiveness 4.8 5.0 4.6 5.9 5.0

Source: Constructed by the authors with data oéthin field work.
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Systemic competitiveness of the industry of frestato production under
protective structures

The Index of Systemic Competitiveness (ISC) of hatected fresh tomato production industry
of Zacatecas was 5.0 points over ten, 50% lowan that of maximum competitiveness. This
denotes a wide gap that the industry must bridgeder to achieve sustainable competitiveness.
Intellectual and governmental capitals are two irtgod areas of opportunity. The investment in
technological innovation and development is a kagtdr for production units to be able to
sustain their competitive permanence in the marlkeirthermore, greater administrative
simplification and transparency are required inahecation of resources from public programs.
The high technology production units are those #ra& apparently in a better position
competitively (Table 4). However, using the Kruskéllis non-parametric statistitest at a 5%
(a=0.05) level of significance, it was found thatrthe@re no differences among the ISC of the
four technological groups (p-value=0.137). Alsothwthe Kruskal-Wallis test applied to the
capitals that integrate systemic capital, it waswgh that the specified technological groups
differed only in the formation of the commercialpdal index (p-value=0.01). The other nine
indexes showed no statistically significant diffezes. This means that high technology
enterprises, contrasting with the other technolgigroups, have more highly developed

competitive capacity for marketing their tomatoes.

®> Application of non-parametric methods dependsimple size and the absence of normality in the;data
conditions the use of parametric tests.
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Table 5: Indexes of systemic competitiveness ofrilastry of fresh tomato production under
protective structures in Zacatecas, market origmtat
Export Domestic

economic level and capital oriented market Index
Entrepreneurial capital 7.3 4.8 5.5
Labor capital 6.9 5.2 5.7
Microeconomic level 7.2 5.0 5.6
Organizational capital 6.3 5.0 5.3
Intellectual capital 4.5 3.5 3.8
Logistic capital 7.3 5.9 6.3
Mesoeconomic level 6.1 4.8 5.2
Macroeconomic capital 6.0 4.2 4.7
Macroeconomic level 6.0 4.2 4.7
Commercial capital 6.7 3.6 4.4
International level 6.7 3.6 4.4
Governmental capital 2.9 2.2 2.4
Institutional capital 6.0 6.8 6.6
Governmental and institutional level 4.5 54 4.5
Social capital 6.3 4.8 5.2
Political-social level 6.3 4.8 5.2
Index of systemic competitiveness 6.0 4.6 5.0

Source: Constructed by the authors with data obtein field work.

Unlike the ISC by technological group, the ISC loé group of production units that export
is significantly different from those that do natcording to the Kolmogorov-Smirnov Z non-
parametric statistic test. However, when this stasewas applied to each of the distributions of
the ten capitals, the distribution of intellectptvalue=0.884), governmental (p-value=0.789)
and institutional (p-value=0.789) capitals were sighificantly different. This reflects the need
for better communication between the productionsuand research and development centers
that can help to strengthen their technologicalacap by achieving a competitive advantage
through innovation. Moreover, it is important toprote and inform growers about government
programs that can contribute to scaling up the yctde units. Government should also promote
administrative simplification and actions aimedrtstill trust in government organisms.

In the SWOT matrix of the industry, the principabplems and obstacles to the formation of

each of the capitals studied are synthesized,eagsastrengths and opportunities (Table 6). The
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main strength of the industry in Zacatecas is tlmate of the high plateau, which allows
lengthening the growing season, and when the teatyes are not too low, it is possible to
produce during the winter with little or no fuelhigh, in the face of the financial crisis, opens up
an opportunity to increase the number of productinits that export. To do so requires greater
consistency in production, better yields and thepddn of good agricultural and management
practices. The main weaknesses are insufficientiymtive articulation, lack of training for
workers and administrative personnel, as well agxreme dependence on foreign technology
and inputs and little relationship with researchl @evelopment centers. The main threat is an
increase in the price of imported inputs, impliogtihigher production costs and lower
competitiveness, which could lead to exclusion fitbe market for some production units.

CONCLUSIONS

Within the context of market globalization and thancial and food crisis, the enterprises of the
agro-food sector are facing strong competition athbthe international and domestic markets,
where their permanence depends not only on thelamwent of competitive capacity of the
enterprise, but also on an environment that is ipoys for competitive performance. In other
words, it is necessary to work with a systemic cetiipeness approach, which implicates being
competitive at the levels of the enterprise, sectational economy, government and institutions.
The systemic competitiveness index of the proteftesh tomato production industry of

Zacatecas was 50% lower than the highest possibhepetitiveness index. This situation
suggests the need to improve variables at the ptiodu unit level, such as productivity,
organizational learning, technological developmant degree of customer satisfaction, besides
improvements required in those external to the pebdn unit. In a globalized context, the

export-oriented production units are more capableemaining competitive, although they need
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to be strengthened mainly in the aspect of formintgllectual and governmental capitals. This
could by achieved through stronger links with reseacenters and institutes that contribute to
developing technology and innovation and througkatgr promotion and transparency of
government programs that protected agriculture grewan have access to.

The enterprises that sell their tomatoes on theedtimmarket are seriously lagging in the
formation of all of the capitals involved in systencompetitiveness, especially intellectual,
commercial, macroeconomic and governmental capifélerefore, besides the enterprises’
strengthening their innovative capacity and linkshwhe government, it also is necessary to
strengthen macroeconomic variables. It should lghlighted that although in recent years
inflation has been under control, this situatiomldochange on the short term because of the
impact on the agricultural sector by the food aindricial crisis. Competitive interest rates and
real exchange rates, as well as better accesedd,@re needed.

A high level of technology is a necessary, but sofficient, condition for sustainable
competitiveness in the protected fresh tomato imgus Zacatecas. To increase competitiveness,
networks of collaboration among growers, custonaeis suppliers are also needed, considering
that a source of competitive advantage is innomwatinod learning through intellectual capital,
better coordination between government action amel productive sector to seek better

conditions in the macroeconomic and internatioed#tirsgy, and the society’s assurance and trust.
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Table 6: SWOT matrix of systemic capital of theustty of fresh tomato production under protectivactures in Zacatecas
Category Strengths Weaknesses Opportunities Threats
Entrepreneu| Organizational Administration of production | Promotion of training coursesRisk of being forced out

rial

intelligence. The tomato
varieties grown are
demanded in the local an
international markets.

)

units is not adequate for
current needs.

in agribusiness managemen
with an entrepreneurial
approach, considering the
formation of value networks.

t of the market due to a
management system
inadequate for marketin
needs.

Productive flexibility.
Climate of high plateau
allows prolongation of
growing season, and
sometimes winter
production with low fuel
consumption.

Good crop management i
export-oriented
enterprises.

n

Learning curve in greenhouse

Publicity of the importance o

management takes 3 to 5 yearémely, accurate information

More than 60% of the
production units use imported
seed and other inputs.

High fuel costs.

about the produce and input
market.

Development of information
systems for production units

f Entry into the local
market of larger variety
of tomatoes from other
regions or imported at a
price lower than
production cost of
production units.

Rise in costs of inputs.
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Marketing agility. There is
willingness to produce
conforming to market
requirements.

High cost of intermediaries;
71% of the growers sell their
produce to domestic market
intermediaries.

Inconsistency of tomato
quality.

Lack of information on norms
and standards for selling
tomatoes on the international
market.

Low level of good agricultural
practices and management in
non-export-oriented

Promotion of training in
tomato marketing
requirements for both
domestic and international
markets.

Promotion of good
agricultural and managemer
practices, especially in units
of production for the
domestic market.

Non-tariff barriers to
trade that impede or
make difficult
international marketing
of tomatoes.

enterprises.
Labor Willingness to learn on theHigh turnover of trained Improve qualification of Delay in adoption of
part of workers. workers. workers and administrative | practices and programs
Lack of trainig for workers and personnel thrdough training ?f hdyglefnte, quality, and
inexperience of managers. programs and courses. ood safety.
Establish performance
evaluation programs for
workers in which economic
incentives are included.
Organizatio | Good cooperation from | Lack of trust and little Socialize knowledge about | Increase in the likelihoog
nal customers and suppliers. | collaboration and what it means and implicates of production units

communication among
growers.

to integrate the tomato value
chain.

Promote inter-enterprise
cooperation among
production units.

leaving the market due t
lack of inter-enterprise.
communication and
collaboration

)

0
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Intellectual | Good relationship with [Strong dependence on forei | Development of programs tg Better positioning on the
suppliers of technology. technology. More than 50% link institutions of higher market of enterprises
the production units ha\ education and research with| with more developed
foreign technology supplier the productive sector to adoptechnology, managemer
Little relationship with _technology that \_/vc_JuId capacity and lower costs.
research institutes and centers' MPTOVE productivity and
and universities. reduce costs.
Creation of a program for
development of technology
for protected agriculture.
Logistic Adequate irrigation and | Deficient or scarce Promotion of strategic Loss of competitiveness
electricity service. telecommunications services.| alliances between growers | due to bad handling
High cost of fuel. and shippe_rs to guarantee | during shipping.
good handling of tomatoes.
Only 51% of the units use
refrigerated transport.
Macro Stable conditions of the | Lack of Access to credit. Development of a program afBetter positioning of
economic | principal macroeconomic Overvaluation of the peso with fiscal support for protected | enterprises of other
variables, although this ha?espect to the dollar in recent agriculture growers. regions with greater
been modified by the years Facilitate access to credit fof possibilities for
financial crisis that began ' investment and access t
to show its effects in High cost of capital. growers. credit.
September 2008. Little information on the tax
96% of the production system.
units received government
support for their
establishment.
Commercial| Climate of producer Overvaluation of peso relativg Promotion of vegetables Access to local tomato

regions that allows
prolongation of growing
season and winter

to dollar during recent years,
although since early October
2008 the exchange rate has

grown in protected
agriculture systems for the
domestic market.

market by protected
agriculture from other
regions of the country of
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production.

Proximity of producer
regions to US border.

been highly volatile.

Domestic market does not pa
price premium for tomatoes

grown in protected agriculture
systems.

Low price on the market
because standards establishe
by buyers are not met.

Implementation of a progran
for training in norms and

ydocumentation for exporting

Increase the number of expg
production units.

d

1 imports.

Devaluation of the peso
relative to the dollar
rimplies higher costs of
imported inputs and thus
higher production costs.

Drop in tomato prices
due to excess supply.

Govern 96% of the production Serious lack of information Promote public information | Lower level of

mental units received support about government programs, | about government programs investment and
from the government for | other thanmAlianza para el for which protected technological
establishment of their Campq for which growers are| agriculture growers are development in protected
production units. eligible. eligible. agriculture.

Institutional | Good opinion of growers| 42% of the growers believe | Simplify administrative Reduction of budget for
toward government that it is not easy to meet the | process of documentation for support of growers.
institutions, especially of | requirements for Access to a | access to government
those related to the government program. programs.
agricultural sector. Delays in allocation of

government support.
Social Good level of service of | Lack of trust in other growers| Promote collaboration amongLack of definition of

federal institutions related
to the agricultural sector.

restricts their association or
relationship.

enterprises and its importan
for competitive permanence
in the market.

c@ublic policies in support
of protected agriculture.
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