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Abstract: One of the constituent elements of the industrial district is the existence of local and
regional institutions which offer information and support services to the firms based in the district.
These institutions, as has been shown in the literature on industrial districts, in addition to
representing an important component of social capital, can play a key role in improving the joint
operation of the companies in the district. The aim of this paper is, consequently, to analyze the food
industry districts and the institutions which support this industry nationally. With that aim in mind,
the analysis is undertaken from a regional perspective that allows us to assess, on the one hand,
the degree of proximity between districts and institutions and, on the other hand, the role played by
the latter as knowledge generators. The results obtained show that, in general, the support institutions
tend to be located in the vicinity of the industrial districts specialized in the aforementioned sector.
It likewise becomes clear that the training offer aimed at meeting the training needs of the industry
is greater in these specialized environments than in others where this production model does not
prevail. Such results confirm the importance of institutions in business agglomerations shaped as
industrial districts.

Keywords: industrial districts; clusters; specialization; institutional thickness; knowledge; training
offer; food industry

1. Introduction

The existence of local and regional institutions, which offer information and support services to
the firms based in the district and support services to the firms based in the district which additionally
represent a significant component of social capital (Parra-Requena et al. 2013). The geographical
proximity between firms and individuals, as well as that between firms and local institutions, improves
efficiency: It facilitates the dissemination of ideas and technical innovations as well as various forms
of collaboration between firms and the political context; it improves social cohesion; it encourages
a feeling of collective awareness; and it makes operations between firms easier and faster. Thus, in the
district, where competitiveness and cooperation relationships coexist (Parra-Requena et al. 2008)
it is the firms, the institutions, and the individuals that can use an efficient collaboration to
exchange competitively valuable knowledge and to stimulate learning economies (Asheim et al. 2011).
Currently, geographical proximity seems to be a powerful factor of legitimacy of institutions that
through local policies places institutional geography as a privileged mode of economic interactions
(Torre and Rallet 2005).
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Given the importance corresponding to institutions within the district theory, as well as the
role that they play with regard to business competitiveness in such environments, we set ourselves
a twofold objective in this paper. Firstly, to analyze the relationship in the nationwide spatial
distribution between industrial districts and the industry support institutions in which the district
is specialized. And secondly, to examine the role of institutions as generators of knowledge for the
district firms.

The empirical research is oriented toward verifying the hypotheses posed that revolve around
the Spanish food industry (foodstuffs and beverages). In Spain, the food and beverage sector stands
out as the first industrial branch and comprises a total of 31,342 enterprises! (17.4% of the whole
manufacturing industry). According to the latest Encuesta Industrial de Empresas [Industrial Firm
Survey] carried out by the INE [(Spain’s) National Statistics Institute], it accounts for 20.5% of net
product sales, 18.3% of employed persons, 18.0% of gross investment in material assets, and 15.5%
of the Spanish industrial sector’s added value. Furthermore, the value of the Spanish food industry
production in 2017 exceeded 100 billion euros for the first time, especially thanks to the growth of its
exports, which increased by 9% compared to the previous year (Informe Econémico 2017).

Our study contributes to the literature in two ways: (i) It analyzes the spatial relationship between
the food industrial districts nationwide and the institutions associated with that sector. The importance
of institutions to improve the joint operation of district firms (Parra-Requena et al. 2013), among other
organizational issues, is well-known. However, an aspect not addressed so far has to do with how
firms are distributed across the territory, and more precisely, about whether they are located near
industrial districts in Spain. To cover this gap in the literature, a total of 443 institutions in the field
of the food industry at the national level have been analyzed. Specifically, 58 technological centers
and research institutes, 51 universities, 173 vocational training centers, 136 entrepreneurs’ associations
and 25 interprofessional organizations; (ii) it permits to know whether those environments with
a higher degree of specialization in the food industry offer a larger training offer, aimed at meeting the
industry’s training demand. Furthermore, we have developed a map which allows us to know the
spatial distribution of industrial food districts and institutions (universities and vocational training
centers) that offer specialized training to the industry.

To that end, our paper is structured as follows. After this short introduction, Section 2 offers
a review of the literature which deals with the role played by institutions in the industrial district
context. Likewise, we describe the institutions included in the empirical analysis in a general way.
Section 3 explains the methodological aspects of our paper, and Section 4 presents the main results
obtained from the analysis. Finally, we end the study with a summary of our most important findings
and conclusions (Section 5).

2. Literature Review and Hypotheses

2.1. Institutions and Industrial Districts

The literature on industrial districts identifies different types of agents which form the structure
of relationships inside the district, amongst which these stand out: (1) A set of firms belonging to the
main industry; (2) input and service providing firms; (3) distributing and customer firms; (4) firms of
related sectors offering products which are complementary to the main industry; and (5) institutions
which supply information and technical support. Within this group of agents, the institutions play
a key role in district development. Becattini (2002) himself identifies the formation of institutions,
which mediate between the need for specialization and versatility, as one of the processes from which
district nature derives.

1 According to the data supplied by INE’s Directorio Central de Empresas [Central Directory of Enterprises], as of 1 January 2018.
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These institutions may have either a public or a private nature and are usually identified with
research centers, universities, training centers, entrepreneurs’ associations, financial entities, etc.
They may likewise be both formal and informal institutions (Becattini 2002). The former includes
entrepreneurs’ associations, trade unions, technical schools, technological centers, universities and
purchase or sale consortia, to quote but a few; whereas lobbies or other types of social institutions,
amongst others, stand out as examples of the latter. The basic goal sought by these institutions is to
offer support to the firms belonging to the localized industry in such diverse aspects as specialized
training, education, information, research, and technical support (Porter and Ketels 2009). In that sense,
they cover important functions relating to cooperation, advice, training and mediation between the
different firms, and between them and other bodies, both inside and outside the district. From this
perspective, the geographic framework of economic interactions is largely conditioned by the role of
institutions (Torre and Rallet 2005).

Several definitions of proximity offered by the literature on economics, business organization
or economic geography include institutions as a relevant notion, among others, such as space,
interindividual relations, etc. In the field of economics, some authors (Kirat and Lung 1999) refer
to three types of proximity (institutional, organizational, and geographical), while others, such as
Torre and Rallet (2005), distinguish two types of proximity (geographical and organized).

Based on this distinction, the authors propose an analysis of the main models of geographical
organization of activities through the articulation of both types of proximity. Among the main
organizational models, the industrial districts are characterized by the existence of both types of
proximity. In this model, organizational proximity, defined as the intensity of customer-supplier
relationships, the exchange of technical knowledge or the existence of an “industrial atmosphere”,
is based on the co-location of actors within a defined area. Within organizational proximity, it highlights
the role of institutions and other organizations in mitigating the negative effects of geographical
proximity, for example, to resolve conflicts or introduce cooperation or negotiation processes with ad
hoc mechanisms.

Several reasons could be adduced to recognize in general the strategic value of institutions in
regional development and particularly the proper functioning of industrial districts. On one side,
they perform the basic—albeit not less important—function of supplying information and providing
technical support to the firms located in the district. And on the other side, they foster the quantity and
quality of relationships between agents, thus acting as «versatile integrators» (Becattini 2002). However,
they not only encourage greater trust but also foster entrepreneurship and make the incorporation of
firms into the district easier (Amin and Thrift 1995). They equally serve to monitor the strategic process,
which ultimately explains the existence of a collective strategy (Camison and Molina-Morales 1998)
that improves the joint operation of district firms (Parra-Requena et al. 2013).

Being aware of the role played by institutions in regional and local development (both the national
government and the regional as well as the local ones), local authorities sometimes try to promote the
creation of public and/or private institutional organizations with the aim of boosting the development
of regional productive sectors.? The studies about economically successful regions suggest that their
success partly depends on institutional thickness. The concept of «institutional thickness» refers to
an interconnected and integrated network of organizations and institutions which give support to
regional and/or local enterprises (Amin and Thrift 1995), highlighting, not only the presence of such
institutions, but also the interaction synergies, collective representation, and a common purpose of
the agents involved (Keeble et al. 1999). Thus, the search for synergies among local actors has become
the alpha and omega of most policies of local development (Torre and Rallet 2005). These institutions
participate, amongst other aspects, in the exchange of knowledge and experience aimed at promoting

2 Initiatives also exist at a supranational level to promote the competitiveness of regions, e.g., the «<new European regional

development policy», which places the emphasis on knowledge, innovation, and social capital to achieve this aim.



Soc. Sci. 2019, 8, 34 40f17

cooperative activity (Boucher et al. 2003). Similarly, some regions encourage interrelationships between
universities, scientific laboratories, and productive fabrics to improve the processes of innovation,
commercialization, management and training in enterprises (Belzunegui Eraso et al. 2017).

Below, some of the institutions mentioned above are summarily described and will be analyzed
later in the empirical part. Specifically, six types of institutions are described: Technological
centers; research institutes; universities; vocational training centers; entrepreneurs’ associations;
and interprofessional organizations.

Technological Centers. According to the Spanish Federation of Technological Centers (FEDIT for its
initials in Spanish), these are non-profit private research bodies which have available the material and
human resources needed to generate technological knowledge and facilitate its business exploitation.
In that respect, their success is measured according to the competitive improvement of enterprises and
to their contribution to the economic development achieved in their context. Technological centers have
proven to be an effective tool in the accomplishment of technological improvements and innovations
which allow firms to increase their productivity levels and their growth capacity within an increasingly
global and strongly competitive business context. Thus, under various legal forms, technological
centers act as strategic partners of firms, and constitute an agile and effective link to support R&D&I,
mainly addressed to the productive sector and particularly to SMEs. However, they also collaborate
with public administrations in the implementation of activities related to technological innovation.

Research Institutes. They perform an important role of support for innovation and make it easier
for enterprises to access valuable information about the latest technologies and the R&D&I being
carried out in fields which are relevant for the sector. Likewise, they offer specialized advice in various
fields of interest (technology, training, legislation, subsidies, as well as state, regional, provincial
or local programs of interest for enterprises belonging to this sector, amongst others). The same as
technological centers, research institutes also act as integrating agents through the promotion of
collaboration between SMEs.

Universities. Universities have a twofold role. On the one hand, they train skilled workers
through their training programs (degrees, master’s degrees, PhD programs, etc.), thus providing
firms with suitably trained and qualified staff (Razak and Saad 2007). On the other hand, they
generate scientific knowledge by means of research and see to it that the outcome of such research
activities can reach the different economic sectors as much as possible. This double role positions
universities as central players in regional innovation, driving local economic growth via the supply
of human capital and the new knowledge generated in their main tasks, as are teaching and
research. Furthermore, both universities and research institutes place at firms’ disposal the use of
several technologies, which they can access through the acquisition of their corresponding patents
(Drejer and Jorgensen 2005; Maggioni et al. 2007). This is what some authors (Charles et al. 1995;
Oakey 1995) have termed as the commoditization of knowledge through intellectual property rights,
technological transfer, scientific parks, and spin-off companies.

Vocational Training Centers. Vocational training is the educational level that prepares future
workers to carry out a professional activity and enables them for a qualified performance of the
different professions, taking a clearly practical orientation. Therefore, the main purpose of vocational
training is to train students to develop activities in a specific professional field. Vocational training
studies in Spain are structured into 26 professional families and, inside them, into Basic Vocational
Training titles, Intermediate Degree titles and Higher Degree titles. Within the group of vocational
training centers, an outstanding role is performed by those recognized with the qualification as
National Reference Centers (CRN for their initials in Spanish).>

3 These centers are institutions at the service of vocational training systems to favor a more competitive training and

respond to the changes operated in the qualification demand of productive sectors. Their goal thus consists in planning
and implementing actions of an innovative, experimental, and formative nature in the area of vocational training for
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Entrepreneurs” Associations. They are non-profit organizations (Dalziel 2006) which usually bring
together a large part of the entrepreneurs belonging to a specific sector and region, thus achieving
a certain degree of cohesion between them, insofar as their membership in the association is based
on the common needs of its members. These associations deliver a wide variety of services to their
members, both directly and indirectly, and additionally act on most occasions as representatives of
those members, in defense of their interests. Therefore, their raison d’étre is to act for the benefit of their
members, which, given the collective nature of their actions, may positively impact both on business
results and on the degree of cohesion and trust of their members. According to Bullinger et al. (2004)
interfirm cooperation, as well as the cooperation between SMEs and other external agents—regardless
of whether they are economic or not—has a favorable effect on knowledge dissemination and
innovation development.

Interprofessional Organizations. These institutions comprise organizations which are representative
of production, transformation, and where applicable, the commercialization and distribution of
a specific sector or product. Their aims may include an improvement in the quality of the products
and processes eventually carried out from the production stage to their arrival at the end consumer.
Also promoting R&D programs meant to boost innovation processes across the different sectors,
together with the promotion and dissemination of knowledge between them.

Given the importance of institutions within the district theory, as well as the role that they play
in relation to the business competitiveness of such environments, it becomes necessary to adopt
a territorial perspective for the analysis of the relationship that exists between the industrial districts of
a specific sector and the institutions which support it. For that purpose, the concepts of «institutional
thickness» and «regional specialization» served as the basis to develop a 2 x 2 contingency matrix
which distinguishes between the degree of specialization achieved by a region and its institutional
thickness (Figure 1). The combination of these two variables and the extent to which they take place
result in four possible alternatives: (1) Region specialized in a specific industry and with a high
institutional thickness in that industry; (2) region specialized in a specific industry, but with a low
institutional thickness; (3) region with a low degree of specialization in a specific industry, but with
a high institutional thickness; (4) region with a low degree of specialization in a specific industry and
a low institutional thickness.

Institutional thickness

High Low

Region specialized in a specific industry =~ Region specialized in a specific industry,

<
5 %D and with a high institutional thickness in but with a low institutional thickness in
"é that industry that industry
= ) . . Region with a low degree of
.8 Region with a low degree of specialization . & . o .g
o 2 ¢ o . . specialization in a specific industry and
e Q in a specific industry, but with a high s . .
- a low institutional thickness in that

institutional thickness in that industry industr
Y

Figure 1. Specialization-institutional thickness.

If the firms belonging to an industrial district benefit from the presence of institutions in the
geographical context of the district, in the aspects already mentioned above, one could expect the
existence of a relationship between the location of industrial districts and the institutions which give
support to their firms. In order to settle this issue, we set ourselves the objective of examining the

employment, so that they can serve as a referent for the whole National System of Qualifications and Vocational Training to
develop vocational training.
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relationship between the food industry institutions and the food industrial districts around the country.
The following hypothesis is thus posed:

Hypothesis 1 (H1). The productive specialization of a region is positively related to the presence of institutions
that support the industry.

2.2. Knowledge and Industrial Districts

Another aspect that is worth analyzing, in addition to the presence of supporting institutions
around the district, is their role as generators of knowledge for firms. This is so because, apart from
the knowledge generated by competitors and suppliers, an important external source of knowledge
for the enterprises based in an industrial district/cluster can be found in the jointly located institutions
(McCann and Folta 2011). In that sense, universities, technological centers, research institutes, etc.,
are institutions which generate knowledge—sometimes generic and, on other occasions, specific.

Intangible resources have acquired great importance during the last few decades because of
their strategic value (Barney 1991; Grant 1991), to the extent of becoming highly relevant factors
when it comes to creating value for firms (Lev and Daum 2004). Amongst these intangible resources,
knowledge, which stems from the interaction between individuals and organizations, stands out.
It is often argued that the greater the distance between agents, the more difficult it will be to transfer
knowledge, especially tacit and/or contextual knowledge (Gallaud and Torre 2004; Gertler 2003).
In that sense, some authors (Feldman and Massard 2002) highlight the transfer of knowledge or
information to explain co-localization. The district stages the successive concentration of highly
specialized techniques and knowledge which can be accessed by the group of enterprises located
therein (Marco-Lajara et al. 2018) and contextual knowledge which is acquired at a district level
(Rodriguez-Cohard and Parras 2011). Likewise, the existence of a knowledge base shared by the
firms has direct implications on the ease in the use of knowledge shared with external partners
(Knudsen 2007). In short, the knowledge generated in the district is a specific intangible resource or
one with an idiosyncratic—as well as contextual—value in the sector, since it has more value in the
place where it was generated and acquired than anywhere else.

On the whole, firms may acquire knowledge from internal and external sources
(Diaz-Diaz and Pérez 2014; Dyer and Singh 1998; Lane and Lubatkin 1998). Internal sources have
to do with the actions that the firm itself analyzes to improve its knowledge base. A distinction can be
drawn within external sources between the knowledge coming from other industry firms (rivals or not)
and coded knowledge, training appears as an important component of the latter. Nevertheless, due to
the difficulties that companies find to internally generate all the knowledge they require, it becomes
crucial for them to be located in those places where they can take advantage of the knowledge
derived from relationships with other agents and institutions based in their immediate environment.
In the industrial district context, we could distinguish the «industrial atmosphere» described by
Marshall (1920), which essentially refers to tacit knowledge, from the training acquired by district
workers (explicit knowledge). Our attention in this paper will focus on external knowledge sources,
more precisely, on training offered by universities and vocational training centers, through which
workers, and therefore the enterprises located in industrial districts, acquire knowledge specific to
the industry.

As highlighted above, knowledge is one of the main sources of competitive advantage that
a firm can have at present (Marco-Lajara et al. 2018). Consequently, one can expect the firms located in
a delimited geographical area with a high productive specialization, as it happens in industrial districts,
to demand workers with knowledge (training) specific to the sector. From the workers’ point of view,
they will request more industry-specific training with the aim of achieving a better adaptation to the
labor market demands. In other words, the training demand will be greater in these areas with a higher
productive specialization compared to others where such a specialization does not exist. In response
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to the foregoing, institutions (universities, training centers, institutes, etc.) will offer a higher number
of places oriented to meeting the training needs of the industrial sector specific to the region.

Seeking to test the above, we decided to analyze the training offer in the context of the food
industry and its relationship with the food industrial districts at a national level. This leads us to the
next three hypotheses:

Hypothesis 2 (H2). The productive specialization of a region is positively related to the training offer aimed at
the industry in which the region is specialized.

Hypothesis 2a (H2a). The productive specialization of a region is positively related to the university training
offer aimed at the industry in which the region is specialized.

Hypothesis 2b (H2b). The productive specialization of a region is positively related to the vocational training
offer aimed at the industry in which the region is specialized.

The following section provides an explanation of the methodology utilized for the analysis,
and aims to be as specific as possible, in view of the importance that the aspects related to the
reproducibility and replicability of research outcomes have been acquiring lately (Peng 2015). In other
words, we want to ensure that, if a researcher attempts to replicate or reproduce a research work
using the same data and techniques, similar results will be obtained—which in turn helps to increase
research quality and rigor.

3. Methodology

A total of 443 institutions belonging to the food industry nationwide were analyzed for examining
the spatial relationship existing between industrial districts and institutions, where we plan to verify
H1 (the productive specialization of a region is positively related to the presence of institutions that
support the industry). More specifically, 58 technological centers and research institutes, 51 universities,
173 vocational training centers, 136 entrepreneurs’ associations, and 25 interprofessional organizations
of the food and agriculture sector. Starting from the previous information, an institutional index
was created to measure the presence of institutions supporting the food industry in each province.
The location of their centers was taken into account considering the province as the territorial unit of
analysis (NUTS-3).

In addition, industrial food districts have been identified based on Local Labor Systems (LLSs).
In Spain LLSs have been previously identified by Boix and Galletto (2006), whose work serves as the
basis for our study. In the aforementioned work, 806 LLSs were identified in the different branches
of economic activity at the national level. Consequently, our task was focused to verify which of the
LLSs identified by these authors continue to be valid, in our case, limited to the food industry. For this
purpose, data related to employment and population are used for the year 2018. This led us to identify
437 municipalities throughout the national territory belonging to 37 LLSs that meet the conditions to
be considered industrial districts and that we have called Food Industrial Districts (FIDs). Based on
the results obtained, two subsamples have been distinguished: one composed of those provinces in
which there are industrial food districts and the other in those in which there are none.

For the purposes of Law 38/1994, an Interprofessional Food and Agriculture Organization is understood as one formed by
organizations which are representative of production, of transformation and, where applicable, of the food and agriculture
commercialization and distribution, of a sector or product included within the food and agriculture system. Only one
Interprofessional Food and Agriculture Organization per sector or product can be recognized, even though the regulatory
Law envisages a number of exceptions for products with specific markets or differentiated destinations and for those entitled
to the use of figures protecting differentiated quality (Ministry of Agriculture, Fishing and Food).

However, in the work the terms “province” and “region” are used interchangeably, since this has a national scope (Spain).



Soc. Sci. 2019, 8, 34 8 of 17

As for the analysis of the training offer in the food industry, where they try to contrast the
hypotheses related to the availability of knowledge through training (H2, H2a and H2b), we took into
consideration the knowledge generated by universities and vocational training centers. A total of 371
training programs (134 from universities and 237 from vocational training centers) were examined
for that purpose. More precisely, attention was paid, on the one hand, to the degrees, master’s
degrees and PhD programs available in the food industry context in the 52 Spanish provinces® and,
on the other hand, to vocational training programs at their different levels (Basic VT, Intermediate VT;
and Higher VT).

This information served as the basis to create three indices which measure training in the food
industry context by provinces: University training index; vocational training index; and overall
training index. The same as in the preceding case, two sub-samples arose from obtaining the training
indices for each province (namely, provinces with and without Food Industrial Districts).

As other authors have previously done (Camison and Molina-Morales 1998; Lopez-Estornell et al.
2015), the empirical verification was implemented with a bivariate analysis performed through a
difference of means with independent samples. Student’s ¢-test was applied to the two aforementioned
groups with that aim. Therefore, if there are no significant differences between the two groups,
one could infer that the location of industrial districts in a province does not affect the variable in
question, and vice versa. Prior to implementing the test, we applied Levene’s Test to confirm the
homoskedasticity hypothesis. Should the variable not fulfill this requirement, Welch’s statistic was
calculated because of its robustness in the absence of variance equality. All data were treated using the
statistical software SPSS© in its version 24.

Data Collection and Variable Measurement

The data utilized in the analysis mainly stem from secondary sources, several of which helped us
to assess the presence of institutions. Amongst those secondary sources, these stand out: The Universia
database;” the Ministry of Agriculture, Fishing and Food; the Spanish Federation of Technological
Centers (FEDIT for its initials in Spanish); the Spanish Federation of Food and Beverage Industries
(FIAB for its initials in Spanish); and the National Registry of Associations, amongst others.

As regards the training offer in the food industry context, a distinction can be drawn between data
referring to university training and those linked to vocational training. In order to assess university
training, we initially resorted to the Universia database, which allowed us to develop our own database
about university training in Spain’s food industry. The information obtained during this first stage was
subsequently compared with the information published by each university on its website. Instead, our
assessment of vocational training relied on data supplied by the Ministry of Education and Vocational
Training.®

The variable specialization (SPEC) served to check whether there are food industrial districts in
a province or not. This dummy variable takes the value 1 if the province has one or more food industrial
districts within its administrative boundaries, and the value 0 otherwise. This way of measuring
the existence of a unit of analysis in a specific territory has been widely used in the literature about
industrial districts or clusters (Bell 2005; Belso-Martinez et al. 2011; Parra-Requena et al. 2013). The unit
of analysis is usually the firm, however, and therefore these works try to draw a distinction between
the firms which belong to an industrial district and those which do not.

The variable institutional thickness (INST-TH) assesses the presence of institutions in a specific
territory (province). This variable was measured through an index calculated in accordance with
the number of institutions which support the food industry in each province, relativized by the

50 provinces plus 2 autonomous cities (Ceuta and Melilla).

Universia is the reference university network for Latin America which brings together more than 1341 universities and has
been sponsored by Banco Santander since its creation.

Data that it supplies through the web page «todofp.es», managed by the Ministry of Education and Vocational Training.
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number of firms belonging to this sector. The institutions considered to calculate this index included:
Technological centers; research institutes; universities; vocational training centers;’ entrepreneurs’
associations; and interprofessional organizations.

To measure the knowledge resources in an area, some previous works (Marco-Lajara et al. 2017;
Marco-Lajara et al. 2018) have considered the presence of the centers educational and qualifications
offered. In a similar way to these authors, in this work we have considered the presence of the centers
and the degrees, but we have also considered the number of places offered in each of the degrees.
The three variables used to measure the knowledge resources evaluated are described below.

The variable university training (UNITR) measures the training offer in the food industry context
provided by universities in a specific territory (province). This variable was measured through an index
which takes into account the total number of places offered for each training program (degree, master’s
degree, and PhD) and province, relativized by the number of inhabitants in each province.

The variable vocational training (VOCTR) measures the training offer in the food industry context
provided by the vocational training centers in a specific territory (province). Similar to the previous
case, this variable was measured using an index which considers the total number of places offered at
each one of the vocational training levels (basic, intermediate, and higher)'? and province, relativized
by the number of inhabitants in each province.

Finally, the variable overall training (OVETR) assesses the training offer in the food industry context
supplied by universities and vocational training centers in a specific territory (province) and results
from the sum of the two preceding indices.

4. Results and Discussion

Table 1 shows the list of food industrial districts and institutions by province. ‘+" appears
in the second column in those provinces where one or more food industrial districts have
been identified. ‘+’ likewise appears in the following columns referred to technological centers
and research institutes, universities, vocational training centers, entrepreneurs” associations, and
interprofessional organizations.

Table 1. Food industrial districts and institutions by provinces, 2018.

Technological . ;. . Vocational , Recognized
Food Universities with A Entrepreneurs .
. Centers and . Training Centers . Interprofessional
. Industrial a Training Offer . - Associations of
Provinces . Research with a Training Food and
Districts . of the Food the Food .
(FIDs) Institutes of the Industry Offer of the Food Industry Agriculture
Food Industry Industry Organizations
Alava + +
Albacete + +
Alicante + + + + +
Almeria + + + +
Asturias + + +
Avila +
Badajoz + + + + + +
Barcelona + + + + + +
Burgos + +
Caceres + +
Cadiz + + + +
Cantabria + +
Castellon + +

In the case of universities and vocational training centers, we only took into account those whose training offer contains at
least one training program related to the food industry, in any of its modalities and training levels.

According to the classification utilized by the Ministry of Education and Vocational Training and depending on the level
to which it refers, the teaching programs included in the analysis are: Basic Vocational Training (teaching about bakery
and confectionery activities, and food industries); Intermediate Vocational Training (teaching about olive oils and wines,
preparation of food products, and bakery, cake-making and confectionery); Higher Vocational Training (teaching about
processes and quality in the food industry, and wine-growing and producing).
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Table 1. Cont.

Food Technological Universities with .Vo.cational Entrepreneurs’ Recogni@d
Industrial Centers and a Trainine Offer Training Centers Associations of Interprofessional
Provinces Distri Research & with a Training Food and
istricts . of the Food the Food .
Institutes of the Offer of the Food Agriculture
(FIDs) Food Indust Industry Indust Industry o izati
ood Industry ndustry rganizations
Ciudad Real + + + + +
Cérdoba + + + +
Coruna, A + + +
Cuenca + +
Gipuzkoa + + + +
Girona + + + +
Granada + + + +
Guadalajara +
Huelva + + +
Huesca + +
1. Baleares + +
Jaén + + + + +
La Rioja + + + + +
Las Palmas +
Leén + +
Lleida + + + +
Lugo + +
Madrid + + + + + +
Malaga + + +
Murcia + + + + + +
Navarra + + + + +
Ourense +
Palencia + + +
Pontevedra + + + + +
S. Tenerife + +
Salamanca + + + + +
Segovia +
Sevilla + + + + + +
Soria +
Tarragona + +
Teruel + +
Toledo + + +
Valencia + + + + + +
Valladolid + + + +
Vizcaya + + +
Zamora + +
Zaragoza + + + + +
Ceuta +
Melilla

By means of a contingency matrix, Table 2 summarizes the results drawn from the proximity
analysis. More precisely, we are referring to the process of comparison between those Spanish provinces
in which food industrial districts were identified and the regions where the institutions belonging
to that industry are located. The rows show the degree of specialization in the different regions
(high specialization when there are food industrial districts and low when such districts do not exist),
whereas the columns reflect the institutional thickness of provinces (high institutional thickness if
there are at least six institutions supporting the food industry and low otherwise).!! The values in
the right-hand column and in the bottom row represent the marginal frequencies of the variables
institutional thickness and specialization.

The first results show that there are food industrial districts in 21 out of 52 Spanish provinces.
In the light of the foregoing and considering that a total of 37 food industrial districts have been
identified in Spain, this means that productive specialization not only exists inside industrial districts
but also by regions. In other words, while provinces such as La Rioja or Murcia have four industrial

' A criterion which was established in our paper to consider that a province has institutions which support the food industry.

Or expressed differently, in order to have a high institutional thickness, a province must count on at least six supporting
institutions. The minimum standards required to consider that district-supporting institutions exist in a province thus
become stricter.
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districts each within their administrative boundaries, this production model is less representative and
even non-existent sometimes in other regions.

Table 2. Specialization-institutional thickness by provinces.

Institutional Thickness

Provinces with Provinces without
Institutions Institutions
Provinces with 19 2 o1
Specialization FIDs 90.48% 9.52%
Provinces without 8 23 31
FIDs 25.81% 74.19%
27 25

As for the districts—institutions relationship, 90.48% of the provinces where food industrial districts
exist also have at least six institutions supporting that industry, whereas 9.52% of the provinces with
districts are not home to such institutions. Instead, 25.81% of the provinces in which there are not food
industrial districts have institutions which support this industry, while 74.19% of the provinces without
districts are not home to such institutions either (little presence of the food industry in these regions).

Table 3 reveals the number of cases in each group—provinces with and without food industrial
district—the mean, the standard deviation, and the variation coefficient for both groups. The statistical
analysis performed through the Student’s t-test shows that differences in means exist between both
samples and that they are statistically significant (p < 0.028). Therefore, hypothesis 1 can be deemed as
confirmed. Thus, it is possible to state that the food industry support institutions are located near the
geographical context of food industrial districts.

Table 3. Comparison between provinces with/without districts and food industry institutions.

Institutional Thickness

Provinces with FIDs Provinces without FIDs
No. of cases 21 31
Mean 1.455 ** 0.864
Standard deviation (SD) 1.129 0.755
Variation Coefficient (VC) 0.776 0.874

*p < 0.1; % p < 0.05; **p < 0.01.

The variation coefficient (VC) suggests that the institutional thickness in provinces where food
industrial districts exist is more homogeneous than in provinces which lack that production model in
that industry. This might be due to the fact that provinces with FIDs generally have a high number
of institutions which give support to the industry, whereas this only seems to be the case on some
occasions in provinces without FIDs which in turn implies differences in the degree of homogeneity
between the two samples used.

To this must be added that vocational training centers are more homogeneously distributed
(with presence in practically all provinces) than the other institutions analyzed, for the purpose of
providing a diversified training offer in the different regions, even if the latter do not show a significant
specialization. Nevertheless, it is worth highlighting that the vocational training centers qualified as
National Reference Centers (CRN for their initials in Spanish) of Food Industries!? are located close to

12 More specifically, there are three centers with that qualification in Spain: the CRN of vegetal preserves in Molina de Segura

(Murcia); the CRN of beverages, oils and fats in Ciudad Real (Castile-La Mancha); and the CRN of meat, dairy and bakery
industries in Salamanca (Castile and Leo6n).
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the areas regarded as FIDs. Instead, other institutions such as technological centers or entrepreneurs’
associations show higher heterogeneity in their locations, being situated near districts with the aim
of improving the competitive factors of the SMEs located therein (Comeche Martinez et al. 2006).
In sum, there is one institutional base common to the whole national territory and another specific one
in the case of certain territories (coinciding with those where the activity revolves around a specific
production model, the industrial district).

The results obtained in connection with the training offer can be found below. First, it shows the
spatial distribution of industrial food districts and centers, both universities and vocational training
centers, which offer some training program oriented to the specific training of that industry (Figure 2).
Second, we can also note the total number of places offered in each of the provinces, distinguishing
between the two sources of knowledge analyzed (university education and vocational training). Finally,
the results of the statistical analysis and its implications are presented.

Figure 2. Food industrial districts and centers (universities and vocational training) that offer training
programs for the food industry.

The food industry (food and beverages) represents one of the fields with the largest number of
industrial districts in the Iberian country. According to Boix and Trullén (2011) there are 37 industrial
food and beverage districts, just behind the case of products for the home (62 districts) and textiles and
clothing (46 districts). In addition, according to these authors, the occupation within the industrial
food districts (51,000 employees) represents a not insignificant percentage (12.7%) of the occupation of
the food industry in Spain.

Figure 2 shows the industrial food districts (represented by the sign), the university training
centers (blue dots/spots) that offer training related to the food industry and the vocational training
centers (red dots) that similarly offer this type deformation. Likewise, each industrial food district
is in turn identified with its specialization: Beverages (7 districts); meat products (13 districts); fruits
and vegetables (6 districts); fish (2 districts); other food products (5 districts); several (4 districts).
At the aggregate territorial level, most of the districts are concentrated in three axes. The central axis
crosses the peninsula from Galicia to the Valencian Community. The second axis begins in La Rioja and
Navarra and extends to Catalonia. Finally, the third axis begins in western Andalusia and, crossing
this autonomous community, extends to Murcia.
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Regarding the total number of places offered, the results shown in Table 4 indicate that,
at the national level, the training offered by the food industry exceeds 12,300 places in 2018.
In addition, professional training exceeds university training in 1936 places, 7140 and 5204 places
respectively. It additionally becomes visible that neither university training nor vocational training are
homogeneously distributed throughout the territory; they differ from one province to another.

Table 4. Training offer in the food industry context by provinces, 2018.

University Vocational University Vocational

Province Training Training Total Province Training Training Total
Places Places
Places Places Places Places
Barcelona 665 570 1235 Jaén 75 120 195
Valencia 689 330 1019 Las Palmas 0 180 180
Madrid 527 390 917 Lugo 95 60 155
Alicante 185 300 485 Toledo 0 150 150
Lleida 155 330 485 Asturias 18 120 138
Murcia 285 180 465 Alava 40 90 130
Girona 105 300 405 Cantabria 0 120 120
La Rioja 285 90 375 Ourense 0 120 120
Pontevedra 165 180 345 Castellon 0 90 90
Coérdoba 120 210 330 Huelva 0 90 90
Badajoz 205 120 325 Palencia 0 90 90
Zaragoza 110 210 320 Salamanca 30 60 90
Tarragona 70 240 310 Teruel 0 90 90
Bizkaia 25 270 295 Baleares 15 60 75
Ciudad Real 110 180 290 Soria 72 0 72
Corufia, A 45 240 285 Gipuzkoa 0 60 60
Cadiz 155 120 275 Huesca 0 60 60
Granada 90 180 270 Malaga 0 60 60
S. Tenerife 20 240 260 Zamora 0 60 60
Almeria 150 90 240 Ceuta 0 30 30
Sevilla 90 150 240 Avila 20 0 20
Valladolid 143 90 233 Caceres 15 0 15
Albacete 70 150 220 Cuenca 0 0 0
Burgos 160 60 220 Guadalajara 0 0 0
Leén 85 120 205 Segovia 0 0 0
Navarra 115 90 205 Melilla 0 0 0
Total 5204 7140 12,344

Nevertheless, the number of places offered in a province will depend on its size effect. Seeking to
solve this problem, the statistical analysis performed considers this issue relativizing the data according
to the number of inhabitants in each province. As explained above, two kinds of provinces were
distinguished in order to check whether differences exist—in terms of the training offered—between
areas with industrial districts and those where this production model is absent in the food industry.

Table 5 shows the number of cases in each sample, the mean, the standard deviation, and the
variation coefficient in each one of the variables (university training, vocational training, and overall
training) for both groups. The results confirm not only the existence of differences in means in the
overall training offer between provinces in which food industrial districts exist and those in which such
districts are absent, but also that these differences are statistically significant (p < 0.05). Hypothesis 2,
referred to the positive relationship between the productive specialization of a region and the training
offer of such industry, can be deemed as verified.

However, if we analyze separately the different kinds of training, we get important differences.
On the one hand, university training is clearly superior in the regions where there is productive
specialization and these differences in means are statistically significant (p < 0.008). This fact allows
us to confirm Hypothesis 2a, which postulates the existence of a positive relationship between the
productive specialization of a region and the university training oriented to the industry in which the
region is specialized. On the other hand, vocational training does not show significant differences
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depending on the degree of productive specialization of the regions. However, we cannot consider
Hypothesis 2b valid, which assumes a positive relationship between the specialization of a region and
the professional training offered. Based on the above, it should be noted that the differences in the
training offer will be explained almost entirely by the university training offer, given that no significant
differences have been detected in terms of vocational training.

Table 5. Comparison between provinces with/without districts and the training offer of the food industry.

University Training Vocational Training Overall Training
Provinces Provinces Provinces Provinces Provinces Provinces
with FIDs without FIDs with FIDs without FIDs with FIDs without FIDs
No. of cases 21 31 21 31 21 31
Mean 0.207 *** 0.073 0.200 0.200 0.408 ** 0.274
(SD) 0.235 0.110 0.163 0.159 0.303 0.189
(VO) 1.132 1.496 0.816 0.795 0.743 0.688

** < 0.05; ** p < 0.01.

Several arguments can be used to explain the different results of H2a and H2b, but perhaps the
most important is the one mentioned above concerning the homogeneity of professional training at
the national level. The vocational training centers are distributed in a uniform way in the territory
(with presence in practically all the provinces) and with a varied training offer, among other reasons to
guarantee a diversified training that allows to strengthen the various economic sectors. In practice,
this fact favors the development of a training base common to the entire national territory without
considering the differences in the demand for training between the different regions.

5. Conclusions

This paper analyzed the link in terms of spatial distribution between the different food industrial
districts and the institutions (technological centers, research institutes, universities, vocational training
centers, entrepreneurs’ associations, and interprofessional organizations) which give support to this
industry nationwide, together with the function performed by institutions as knowledge generators.

As highlighted above, institutions play a key role in the economic success of regions
(Amin and Thrift 1995) and are especially important in the case of industrial districts,
where a productive specialization exists around a particular sector or industry. Such a productive
specialization favors the concentration of institutions specific to the industry within a well-defined
geographical area. Furthermore, a successive concentration of highly specialized techniques and
knowledge takes place in the district which can be accessed by the group of firms located therein
(Marco-Lajara et al. 2018). Hence, the focus of the hypotheses posed on verifying the proximity
between industrial districts and institutions, as well as the role that the latter play as generators
of knowledge for the enterprises located in the region.

Firstly, the results allowed us to check that a productive specialization exists not only inside
industrial districts but also by regions in Spain, at least for the food industry. While several
food industrial districts concentrate in some regions, this production model is less representative,
and sometimes even non-existent, in others. Similarly, evidence has been provided which shows that
the training offer in the food industry context is not homogenously distributed throughout the national
territory; it changes from one region to another.

Secondly, the results confirm that the food industry support institutions are located close to the
geographical context of food industrial districts. More precisely, at least six institutions which support
this sector can be found in six of each seven provinces with food industrial districts. This verifies the
theoretical postulates according to which a proximity relationship exists between district enterprises
and the institutions which provide them with information and technical support, amongst other things.
In any case, what matters most, is that this regional and local institutional support ultimately implies
a boost to the competitiveness of the SMEs located there.
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Finally, we were able to check empirically that the training offer within the food industry context
in those regions where food industrial districts exist exceeds that of regions in which such districts are
absent. Specifically, in the regions where we find this production model, the training offer in the field of
the food industry is, on average, 1.5 times higher than in the regions where this production model has
not been identified. It is important to remark that the coefficient of overall training reaches a very high
level in some provinces with food industrial districts (specially La Rioja and Lleida). In these regions
the training offer is much higher than the national average. Therefore, this leads us to conclude that
the productive specialization in a specific territory positively correlates with the training offered in the
region, oriented to meeting the industry’s training needs. The above statement is true at least within
the food industry and when considering the province as the territorial unit of reference. Nevertheless,
when we distinguish between university and vocational training the results are different. Whereas in
the case of universities we can identify a significant and positive relationship between the productive
specialization and training offer, it is not the same for vocational training centers. In this case, there is
no relationship due to the high degree of homogeneity of the training offer in the territory.

Now that we are aware of the spatial distribution of the institutions which support the food
industry at a national level and having checked that such distribution largely matches that of food
industrial districts, the next step should be to study the relationship existing between these two fields:
The institutional and the business one. Although institutional thickness necessarily requires the
presence of institutions, that is not a sufficient condition; it actually entails the interaction synergies,
the collective representation, and a common purpose of the agents involved as well (Keeble et al. 1999).

In that respect, we suggest analyzing the depth and quality of the relationships between the
industry support institutions and the firms located in industrial districts as interesting lines of research
for the future. Expressed differently, we suggest investigating aspects linked to social capital in the
district context, and the role played by institutions in its development. Finally, it seems relevant for us
to examine the influence exerted by that social capital on the performance of the firms which belong to
this network of relationships.
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