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Abstract:

1. Introduction

It is interesting to note that Spain has become the leading producer of commercial vehicles and the second
largest car manufacturer in the European Union as well as the 12th largest in the world. In 2017, the num-
ber of vehicles manufactured in Spain exceeded 2.8 million. Also, the automobile and components sector
has a commercial coverage abroad of 150%. The industry accounts for 17.6% of Spanish exports, 8.6% of
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Research Question: This article clarifies the role of clusters in industry agglomeration efficiency as well as the
role that public and private agents play in their efficiency. Motivation: The automobile industry in Spain is an
exception to the industrial decline suffered by the secondary sector since the economic crisis exploded in
Spain. Employment in the vehicle manufacturing industry has recovered significantly in Spain in 2017, with a
significant growth bringing it closer to 2008 levels. The sector accounts for 8.6 % of the country’s GNP. How
can we explain this success? Are there new threats (technology, environmental standards, emerging
economies, etc.) menacing the sector? Based on value chain and cluster theories we explain its success and
how new threats could be managed? The response lays in analyzing the role of cluster agents in the various
clusters dynamics. The research shows how the openness of clusters plays a crucial role in their sustainabil-
ity. Idea: Based on value chain and cluster theories we explain their success and how new threats could be
managed? The response lays in analyzing the role of cluster agents in the various clusters dynamics. The re-
search shows how the openness of clusters plays a crucial role in their sustainability. Data: primary data was
collected in two surveys and interviews campaigns during 2013 and 2017. Furthermore, secondary data from
national, regional and sectoral sources were  analysed. Tools: The research is based on a series of interviews
and visits to the automotive clusters in Spain. Additionally, the authors have analyzed abundant secondary in-
formation and web contents available on the clusters agents: manufacturers, suppliers, unions, associations,
etc. Findings: The paper concludes that regional and national policies are relevant but that consensus be-
tween clusters’ agents is essential for their success. However, will the existing agents be able to withstand
new threats? .Contribution: The article contributes to clusters literature and the clusters’ role of the agents in
the global value chain context. It also sheds light on public policies to support automotive industries. Limita-
tions are linked to resource limitations.
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GNP and 9.6% of employment in 2017 (ANFAC (2018;). This development has taken place in spite of the
2008-09 economic crisis that affected the automotive industry in Europe as well (Sturgeon & Van Biese-
broeck, 2010; Pavlinek, 2015). 

How can this situation be explained when we have not had a Spanish car manufacturer with its technology
for many years? This circumstance must be considered in spite of argumented theoretical shortcomings
about the European automotive industry (Laux, 1992, p.13; Welfens, 2014, p.53). The first reason is that the
group of actors in this sector have been acting together for a long time, which has allowed them to develop
strategies and promote policies that have been able to convince the various governments adequately, which
has forced them to implement very active industrial policies, unlike in other similar sectors. This fact has
proved to be a powerful magnet for attracting the attention of foreign multinational companies that have
found Spain to be an exciting place to practice their industrial actvity. It must be stressed as well that at the
time this article was written a number of global threats were menacing the industry situation.

But within these factors, the role that clusters play in this industry cannot be forgotten. Two seminal publi-
cations (Sturgeon and Lester, 2004; Sturgeon, Van Biesenroeck & Gereffi, 2008) point to how the automo-
tive industry was configured globally following a series of guidelines within which a wave of offshore
investments, mergers, alliances, and acquisitions were fundamental, especially in the 1990s. These devel-
opments have contributed to the present value chains configuration, within a strong current of globalization,
made up of large companies that are firmly related to each other at a global level and where delocalization
has played a fundamental role in achieving flexibility. Leading large enterprises have exercised strong gov-
ernance in their global value chains and have influenced this current of offshoring (Sturgeon, Van Biese-
broeck, & Gereffi, 2008; Sturgeon & Van Biesebroeck, 2010; Rutherford & Holmes, 2008). In this direction,
particular attention has been paid in the academic literature to the situation and context in emerging coun-
tries (Evren & Sakarya, 2017; Taura & Watkins, 2014; Dibben et al., 2016).

There is also a particular strain between the subcontracting or not subcontracting of value-added activities
such as design and R&D between car assemblers (OEM “Original Equipment Manufacturers,” from now
on) and others, with trends towards modularity playing a fundamental role (Laseter & Ramdas, 2002; Bierau
et al., 2016). The analysis of the latter gives a significant role to regional and national structures that appear
to support the coherence of the industry. This situation explains why economic geography plays a different
role depending on the segments of the value chain: design, component manufacturing, assembly, etc. In this
context, at the micro level, regional clusters are fundamental and, in Spain, they have developed providing
critical competitive advantages that have favoured the development of the industry at the national level
(Schulze, MacDuffie&Täube, 2015; Bierau et al., 2016).

2. Theoretical Context

The clusters we are dealing with here would respond to Porter’s (2000) classical viewpoint.The governance
of global automotive value chains plays an essential role in shaping these regional agglomerations. More
recent approaches applied mainly in the automotive industry, where spatial and virtual proximity play sig-
nificant roles (Brenner, 2017). However, recent competitive movements among main OEM players question
the part of emerging countries’ agglomeration challenging their advantages (Dibben et al., 2016).

The school of the Value Chain theory (Gereffi, Humphrey, & Sturgeon, 2005; Gereffi & Fernandez-Stark,
2016) proposes that the tension between centralization of assembly and fragmentation of production is
coordinated through governance of global value chains (GVC). The GVC literature identifies a typology of
five governance structures: markets, modular, relational, captive, and hierarchy. These compositions are
measured and determined by three variables: the complexity of the information shared between actors in
the chain; how the knowledge for production can be codified; and the level of supplier competence (Ger-
effi et al., 2005; Gereffi & Fernandez-Stark, 2016). The degree of coordination regulated by the power asym-
metry between actors (OEM vs. Suppliers) will depend on various factors as noted in the attached table
(Nyaga et al., 2013). It can be observed that in the automobile industry, situations often occur that vary from
modular to hierarchical governance, depending primarily on the capacity of the suppliers and the hierarchical
orientation of the OEM depending on the transactions, complexity, the coordination, and power symmetry
(Gereffi et al.,2005). 

Some regions may present a different governance profile from others depending on the leadership exercised
by the OEM (Plum & Hassink, 2013; Hassink, Plum, & Rickmers, 2014). Other actors play important roles
as well in the governance profile of the value chain. 
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Within this context, one of GVC and automotive clusters, this paper will analyze the roles that cluster agents:
OEM manufacturing companies, component suppliers, institutions, associations, universities, central and re-
gional governments, and public research bodies, etc. have played in the configuration of clusters. The clus-
ter environment facilitates the quality of interaction between value chain actors, thus leading to the responsive
value chain paradigm. This paradigm has been defined as a network of companies able to create wealth to
all their components in a competitive context by reacting quickly and effectively in costs and technology to
changes and market demands. (Gunasekarana, 2008; Lau & Lee, 2000). This paradigm is valuable when it
comes to explaining the advantages of cooperation between actors in the chain, the cluster, and the indus-
try leaders. The quality of the links between the various actors in the cluster also shapes their development
and orientation according to our field study.

But which are the critical elements that compose this relationship? According to Oh and Rhee (2010) and
Dyer and Chu (2003), they could be summarized as follows. On the side of the supplier: modularity, flexi-
bility, and engineering skills, as well as an effective cost management. On the other hand, there are the re-
lationships between the supplier and the customer demand that could be due to five dimensions: personal
contact, the permanence of the relationship, supplier selection routines, support of supplier development and
a process of new product development.

The advantages for the OEM would be a reduction in costs and time, reduction in changes and re-engi-
neering, information and reduction of uncertainty, continuous improvement, solving design and process
problems, as well as strategic alignment.

Knowledge is a valuable asset to be taken into account when we consider the activities of the OEMs in their
areas of influence. Two basic configurations of knowledge have been proposed:  analytical and synthetic;
the former, mainly related to R&D; the latter synthetic, primarily related to engineering and design. Thus,
these activities ultimately influence the value-added tasks of the other components or agents of the cluster:
Tier 1 and others. Unfortunately, automotive companies rely heavily on the latter, the synthetic knowledge
base while their analytical knowledge base is rather weak and this affects their innovative capacities (Plum
& Hassink, 2013).

This knowledge interexchange contributes to OEM coping with the turmoil caused by globalization, new
governmental regulations, and advances in new technologies (Pérez & Sanchez, 2002; Schulze, Mac Duffie,
& Täube, 2015). Additionally, the OEM competition and cooperation dynamics affect the automotive ag-
glomerations, and their mutual influence as the new examples of acquisitions show, in particular in the Span-
ish case, as it will be examined later (Akpina r& Vincze, 2016).

Eisingerich et al. (2010) have proposed a model to analyze the sustainable performance of a cluster. We can
define this performance by specific measures recognized by the academia, i.e., the rates of technology
transfer local employment share and the growth, regional percentage of GNP, and production growth
(Spencer et al., 2010).

This model considers three essential factors:

(a) the strength of the networks that support it considering the trust between its members, the frequency, and
intensity of exchanges as well as the duration of the relationship, also pointed out by Welfens (2014) in the
case of the automotive industry;
(b) The openness of its networks and their diversity, which facilitates cluster members access to new knowl-
edge and skills. It is a function of network membership diversity, willingness to accept new members, and
the extent to which there are ties to organizations outside the cluster; 
(c) The uncertainty of the environment. This factor, according to Eisingerich et al. (2010) has a moderating
effect on the former. The uncertainty is a function of market turbulence, the intensity of competition, and the
technological changes. The latest news related to the new European regulation changes, ownership evolu-
tion, increasing competition of emerging African industry, European de-investment of certain American
brands are clear examples of these uncertainties. Technology threats and opportunities have been cited as
one of the most potential radical changes in the automotive industry which are requiring road mapping ex-
ercises from OEMs and suppliers (Förster, (2015).

This model considers that both network openness and strength are contingent with the network uncertainty.
The positive effects of network openness are likely to increase as environmental uncertainty increases, while
the positive impact of network strength on cluster performance tends to decrease as environmental uncer-
tainty increases. Moreover, similar approaches have recently been proposed in the automotive industry in
emerging countries (Nedelcu, 2015; Bhaskaran, 2014).
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Thus, in the model shown in figure 1, we can summarise the commented paradigms that relate the essen-
tial elements to consider in the sustainability of clusters as those that concern us and that constitute the
basis of our analysis.

Figure 1: Essential elements required for the cluster sustainability 
(authors based in Eisingerich et al 2010).

We can conclude that there is a stream of thought in the academic literature that has analyzed clusters and,
specifically, automotive clusters concerning the factors that impact their performance. However, there is lim-
ited literature analyzing the relevance of the various actors in this process. This field is the research gap that
this article tries to fill.

3. The Context. The Automotive Industry in Spain. 
Geographic Agglomerations.

Since the introduction of the various vehicle manufacturers in the 1960s, the industry has been grouped
around the geographical areas of influence of these locations. Thus, if we consider the geographic distri-
bution of industrial activity centres in the automotive sector, Table 1shows the weight of industries with more
than 200 employees, employment in the industry, the number of suppliers, car manufacturers (OEMs) and
the percentage of turnover over the national total in each region. It can be observed that these agglomera-
tions are mostly concentrated around the leading car manufacturers in Spain and that these regions have
formally formed cluster-type industrial associations. Subsequently, we will analyze the weight and dynamism
that these organizations have implied in each area.
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Table 1: Socioeconomic influence of the Spanish automotive industry according to clusters distribution
(ANFAC 2018).

3.2. Main agents in the clusters.

Morosini (2004) postulates that the structure of economic and social agents in the cluster is what binds the
cluster’s network and serves as the “institutional and virtual glue” of the agglomeration. Therefore, this same
author identifies five necessary skills in the cluster to develop a competitive dynamism: leadership, a stock
of knowledge that constitutes the building blocks of its structure, communication rituals, interactions of
knowledge exchange and the rotation of professionals within it. Other authors have recognized the role of
agents in structuring the cluster’s knowledge architecture (Sureephong et al., 2007). These authors coincide
with Plum and Hassink (2013) in their study of German car clusters where they assigned  an essential role
to knowledge generation.

These agents, in the specific case of automotive and truck clusters, would be the following.

Manufacturers of automobiles (Original Equipment Manufacturers or OEMs of cars and trucks, ANFAC) or
(OEMs of Buses (ASCABUS). This is how significant the number of them is, their seniority over time, the
participation, commitment or role they acquire in the cluster, their policy of selection and support of suppliers
in which decision-making may be vital if it is local or centred in the multinational’s headquarters and, finally,
if they have value-added activities such as R&D or design in the area.

Here we must stress the percentage of production volume of these segments for 2017. As Table 2 shows,
the automotive segment (including light vans) amounts to almost 98 % of the total sector. However, the sta-
tistics discussed in this article frequently refers to the totality of the industry.
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Table 2: Production volume of various automotive segments in Spain for 2017.
(ANFAC and ASCABUS, 2018).

Component manufacturers. They make up the value chain upstream and downstream of manufacturers
(OEMs). According to their proximity to these they are called Tier 1, 2, 3, etc. They have a fundamental role
and their number, dimension, and level of internationalization are a symptom of the dynamism of the clus-
ter where they have developed. It should be noted that the existence of a secure network of component
manufacturers is one of the elements that have contributed to the health of the national automotive indus-
try (Sturgeon et al., 2008).

Cluster Associations. Academic literature is scarce regarding this type of agents; some authors call them
Cluster Development Agencies (Sureephong et al., 2007). This is a kind of partnership with a dynamic role.
It may have been promoted by management, an OEM or other regional associations. A recent study (Bel-
darrain & Clemente, 2011) analyses how the various offices in Spain work carrying out communication, pur-
chasing, projects, etc. Although they rely on public financing, the percentage of private funding is a symptom
of their dynamism.

Universities. Universities are knowledge-generating agents with a specific role in the cluster in which they
are integrated. They can collaborate in generating analytical and synthetic knowledge in the cluster. Also,
they can be training agents for the local industry. There are success stories in Europe such as Slovakia,
Gratz, Bavaria or Canada (Rutherford and Holmes, 2008). Other authors have outlined this role in emerging
countries (Cabelkova, Normann & Pinheiro, 2017).

R&D Centres, Technological Institutes. Some clusters have private or public centres, as well as technologi-
cal institutes specializing in the automobile industry, which contributes to the knowledge of the automobile
industry. Some of them are a consequence of the cluster’s activity (Cabelkova, Normann & Pinheiro, 2017;
Morosini, 2004).

Labour Unions.They have been ignored by academic cluster literature. They collaborate on advanced legi-
slation and collective bargaining. A good working environment and cluster-level cooperation will be
hampered by overcapacity and the reduction of costs that reverberate across global value chains (Ruther-
ford & Holmes, 2007). Two levels should be considered. First of all,  the multinationals (OEMs), assemblers
and the large national and multinational Tier 1 component manufacturers, where there is a flexible and agile
communication between unions and management with well-articulated labor relations. Secondly, the SMEs,
in the auxiliary industry, where union membership is lower. Some authors point to shifting cost cuts down
the chain, as we move in that direction with lower value-added jobs and more impoverished working con-
ditions (Banyuls & Lorente Campos, 2010).

Local Government and Administration.
Regional governments are contributing to supporting industry and local clusters. With a greater or lesser
prominence, they have promoted cluster offices and regional support policies. There are numerous pro-
grammes to help this clustering in the sector. However, industrial policy is somewhat reactive to the proposals
of employers.

National Industry Associations. The Spanish COMPONENTS manufacturers association (SERNAUTO), The
Spanish national automotive and Truck manufacturers association (ANFAC) or regional associations such
as chambers of commerce or cooperation institutes are critical to cluster dynamics.
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3. Methodology of Research. Field Study

3.1. Information sources.

This work is based on the collection of secondary information from multiple sources: academic publica-
tions, business publications, websites of the various clusters and business associations, statistics, etc. Ad-
ditionally, and as primary sources, information was obtained from more than 50 interviews with managers
of multiple clusters as well as component manufacturers and heads of the Ministry of Industry. Moreover,50
questionnaires were collected directly from cluster agents in the various clusters.

3.2. Questionnaires and interviews.

The aim was collecting ratings for the various variables of the proposed model. Primary and secondary in-
formation was standardized and transformed in Likert scale variables. 

The Network Strength is composed of four dimensions: components and OEM relationships in the line of
the responsive Value Chain paradigm, the OEM leadership, the union coherence with the cluster goals, and
the and coordination of the Cluster. These variables are graded through the questionnaire responses, based
on a Likert scale.

The Network openness was composed of four factors: network membership diversity which implies the ex-
istence of a variety of agents including all those involved in the automotive value chain, willingness to ac-
cept new members, and the extent to which there are ties to organizations outside the cluster. We have
selected four proxies for these variables: (a) whether the cluster has agents covering all aspects of the value
chain (OEMS, components, R&D agents, governance, training or ties with associations) and a certain ex-
cellence level; (b) whether there has been new members (agents) in the past five years; (c) members
turnover growth in the same period, and (d) whether there are organized and permanent ties with other Eu-
ropean networks. These variables have been measured with a mix of secondary and primary information
(questions).

Environment Uncertainty has three components:  Threats of OEM divestment; Environmental standard
Threats and Technology Turbulence. The three variables are established on questions (again, Likert scale)
in the survey.

Finally, Cluster performance was composed of three variables: Production growth % Employment and % re-
gion GNP. This was measured by analyzing the statistics of a five year period (2012-2017) and the stan-
dardized coefficients were applied a 1-5 scale.

4. Discussion and Analysis.

Next, we analyze the dynamics of the different agents in the various clusters from different perspectives ac-
cording to the information collected.

Manufacturers of automobiles (OEMs), trucks or buses.

Renault.
Renault built its factory in Valladolid in 1951, and its plant in Palencia in 1978. It has an uncritical R&D de-
partment. In Seville it manufactures gearboxes. It has a substantial involvement in the Castilla León cluster
with four production plants. Its industrial plan contemplates an investment of 600 million euros between
2014 and 2016. It has recently announced an additional investment in Spain of 600 million euros and the de-
velopment of an R&D centre in Valladolid.

PSA Citroen
The Vigo (NorthWest of Spain) factory was built in 1958. It is the most productive factory of the multinational
(14% of PSA production) with the export of 85%. It inaugurated a new modular platform in 2014 after in-
vesting 1,062 million euros in 2009-2013. It has an active involvement with CEAGA, the Vigo cluster. Its pro-
duction in 2017 was 424,000 units.The recently signed partnership with GM will undoubtedly affect their
operations in Spain due to the presence of Opel (GM Europe) in Zaragoza.
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The Madrid plant was inaugurated in 1952 by a famous Spanish entrepreneur, Eduardo Barreiros (García-
Ruiz & Santos-Redondo, 2002). In this plant vehicles were successively manufactured for Simca, Chrysler,
Talbot, Peugeot, and Citroën. The PSA produces some models exclusively for the whole world. Actually,
they produce the Citroen Cactus and a new model is foreseen for 2021. Its actual output was of 81,000 ve-
hicles during 2017.
Due to the acquisition of General Motors by the PSA group, its role may be changing shortly.

Ford

Since its construction in 1976, this Valencia plant has been one of the most active in recent years. Since 2011
it has invested 2,300 million euros in expansion and improvements. Ford’s purchasing policy does not favour
the Valencia automotive components environment. It is, above all, a very flexible production plant; it does
not try to lead a cluster. The firm has cooperation on a permanent basis with a local university. Recent prob-
lems with the European branch of Ford are threatening its immediate future.

General Motors

Opel’s Figueruelas Plant (Zaragoza) has been operating since 1982. It accounts for 20% of GM’s manufac-
turing workforce in Europe. Since its launch, Opel has invested more than 4.3 billion euros. In 2014, they
invested more than 210 million euros. The recent acquisition merge between PSA Citroen and General Mo-
tors has affected recently the cluster situation where workers were forced to accept new salary restriction
agreements given the potential production movements of the Opel Corsa model. Recently, the manager of
the GM plant in Zaragoza made public their request of a 20% cost reduction to their suppliers to keep their
competitiveness.

Nissan

Nissan built its Barcelona factory in 1971 which is also being threatened. It has Tier 1 and two suppliers lo-
cated within its plant, which includes an R&D centre in which 70 million euros are invested annually in R&D.
It built the Ávila factory in 1955 to produce industrial truck models. There, it has invested 430 million euros
between 2014 and 2015.

Volkswagen Audi

The Landaben factory was started in 1965, first as Authi (Morris, MG, Mini,Austin and Victoria) and later as
Seat. Since 1983, the Volkswagen Polo has been produced in Landaben, the Volkswagen factory in Na-
varre. Since the end of 2018, a second model with the same platform, the new small SUV, the Volkswagen
T-Cross Audi uses the Martorell Seat plant in Barcelona to produce Audi with a capacity of 100,000 vehicles
per year, and it has been planned to build the A1 from 2019 (ANFAC, 2017).

Seat (second brand of Volkswagen)

Seat was a Spanish brand licensee of Fiat. Later, in 1986, it was acquired by VW. The Martorell plant was
built in 1993.Together with Audi, it is the most important the brand in the world, the only installation in Spain
with an R&D and design centre with 900 engineers and a prototype centre. This company has invested more
than 2.6 billion euros in the last five years. It also has a production centre for stamped parts and another
where it has been manufacturing gearboxes since 1980. Seat has played a relevant role in the Barcelona
cluster evolution (Catalan, 2017). This firm has set an exportation record during the first quarter of 2018 with
139,200 cars sold, an increase of 18.7% on the previous year’s figure.

Daimler Mercedes 

They own a van factory in Vitoria, inaugurated in 1954. Through its subsidiary, Evo BusIbérica manufactures
bus chassis in Cantabria. The company invested billions in the last five years.

IVECO (former Fiat trucks)

The Valladolid truck factory was inaugurated in 1957 and the firm has invested more than 105 million euros
for the new light van daily model. The plant has a potential production of 48,000 vehicles.

Irizar

It is a cooperative that has manufactured buses since 1928 (40% of its world production). A company with
a substantial investment in R&D is an example of an OEM bus chassis manufacturer. In 2016, they sold the
first three electric buses. They have specialized in electric buses which they export with success.
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We can summarize that Spanish automotive plants have a relevant production capacity. But what do in-
vestments in R&D of these agents record? CDTI (National Centre for Technology Development)  has provided
us with investment in CDTI projects from OEMs and component manufacturers. Given the selection and
monitoring of projects by this body it is a very reliable reference. Table 3 presents the R&D investment into
automotive industries (OEMs) by communities over the period 2006-2014. This chart shows the clear lead-
ership of the clusters of Castilla León, Catalonia, and Madrid. This investment corresponds to Renault, Nis-
san, and Seat and is consistent with the information provided by these firms and reflected in the preceding
paragraphs.

Table 3. Assigned Budget for R&D projects of automotive production plants 
(mill. Euros, 2006-2015, CDTI, 2015).

Component manufacturers

The Spanish Components Industry is another of the sector’s key competitiveness agents, being the 4th
largest component producer in Europe. In 2016, components were produced amounting to 34,000 million
euros, surpassing the historical maximum of 33,000 million euros of 2007, with 60.3% being exported, 26.3%
to the domestic OEMs market and 13.4% to the national aftermarket.

On the other hand, components worth 22,950.76 million euros had to be imported, of which 68.8% was
allocated to domestic OEMs, 23.0% as input for component manufacturers and 7.4% to the domestic after-
market. The level of investment in turnover was 6.1% and in the R&D it was 3%. The industry had employed
215,000 workers in 2016, a figure that before the crisis (2006) reached almost 250,000. These figures give
an idea of the degree of internationalization of the sector, its impact on the national economy, the level of in-
vestment in capital and R&D required and, in short, the added value generated (SERNAUTO estimates 3.2%
of the Gross National Value Added and 58% of the GVA of the automotive industry). The contribution of the
auxiliary sector to export is more than 90% of the volume produced (SERNAUTO, 2018).

The sector is made up of some 1, 200 companies that manufacture Automotive Equipment and Components,
installed throughout the country, belonging to various multinational business groups as well as SMEs. Only
38 companies (3.17%) are of considerable size and, of these, only 5 are Spanish (Gestamp, Grupo Antolín,
Cie Automotive, Ficosa y Mondragón Automoción), with an ample size and internationalization, since the rest
are subsidiaries of foreign multinationals in the sector. These have been attracted by the activity of OEMs as
pointed out by academic literature (Sturgeon et al., 2004, 2008). A recent thesis defended in the UPV pointed
out that the strategy of implementation of OEMs was the only determining element of the localization strat-
egy of TIER1 and TIER2 (Ferrari, 2014).

To determine the distribution of companies in this sub-sector by size according to the various clusters, we
have analyzed the population by Autonomous Community in the SABI. The data are shown in Table 4. We
have selected the data for companies with more than ten employees, so the sum is different from that pre-
sented in the table above. Both adjustments have been made in both cases to include some of the matrix
companies that were included in the SABI in different NACEs (components 29.3).
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Table 4: Analysis of the firm´s geographic distribution population and size of the Automotive 
Components sector (source SABI, 2017).

In general, OEM purchases are based on global platforms; competitiveness and quality criteria, but there
are also certain trends to establish closer relationships with suppliers (Cusumano and Takeishi, 1991; Pilk-
ington and Pedraza, 2014). Therefore, even if decisions are made at OEM sourcing headquarters, local OEM
assembly facilities in clusters can have some influence on these decisions. This situation has also influ-
enced the dynamics of growth and internationalization of some Spanish component companies that are oc-
cupying leadership roles at a global level. We can point out that the presence of component companies of
a larger size determines leadership in the largest cluster of this agent for its ability to develop R+D activities
and internationalize its operation having customers, not only outside the cluster but outside the country. In
this sense, the components sector has larger companies mainly in the following industries. 
A survey of 55 suppliers conducted by the authors ranked Spanish OEMs as follows (see Table 5) accord-
ing to their collaborative relations with suppliers (according to the responsive value chain concept).

Table 5: Classification of Spanish based OEMs according to their cooperative level with 
national suppliers (survey by authors)

Just as we have done with OEM assemblers, Table 6 shows the R&D investment of component manufac-
turers in the period 2006-2014 disaggregated by the Autonomous Community. A clear leadership of the
Basque Country and Catalonia is noted here, closely followed by Navarre, Castilla-Leon, and Madrid.
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Table 6: Assigned Budget to R&D projects of automotive components production plants 
(mill. Euros, 2006-2015, National development Office for Technology or CDTI, 2015).

Clusters Industry associations.

Currently, there are 11 automotive clusters, some of them in the association ACREA, and with different lev-
els of success and growth, depending on the local circumstances of each case (Beldarrain & Clemente,
2010). In Figure 2 we present the geographical location of the automotive clusters in Spain.

Figure 2: Geographical location of automotive clusters in Spain 
(Source authors, based on ANFAC and ASCABUS).

In 1993, the Basque Country Automotive Cluster (ACICAE) was created. It has about 151 members. The
OEMs active in this geographical area are Daimler Benz Vitoria and Irizar, with R&D and the collaboration of
other centres such as CEIT, IK4, and Tecnalia. Among the most crucial TIER 1 companies, Tenneco, ZF,
Gestamp, etc. are worth mentioning.

The second one created in Spain was the Galician Automotive Business Cluster (CEAGA) in 1997. One of
the most active in the country, it currently has about 103 members. The active OEM is PSA-Citroën, with a
well-known Galician Automobile Technology Centre (CTAG) and the technical centre of the PSA group lo-
cated in Vigo. Among the most critical TIER 1 companies, ACS, Autoneum Spain, S. A., Benteler, Borg
Warner Emissions, Faurecia, Coperma, Denso, Rubi, Gestamp, GKN, Antolín, Inergy, Plasto, etc. should be
highlighted.
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In 2001 the Castilla y León Automotive Forum (FACYL) was created at the request of OEMs such as Re-
nault, Nissan, and Iveco. It currently has about 30 members. Its projects are based on the collaboration of
the CIDAUT Foundation and the University of Valladolid. 

The Valencia Association of Automotive Auxiliary Industry (AVIA) was created in 2003 under the auspices of
the Generalitat Valenciana and the impulse of the region’s OEM, Ford España, S. A. This cluster currently
has about 69 members, although with low activity. Among the most important TIER 1 companies, we should
highlight Faurecia, Grupo Antolín, Autoliv-BKI, Ochoa, COPO, TMD, Tenneco, etc. Faurecia has recently in-
augurated an R&D centre in Paterna with an investment of nearly €3 million and 330 employees.

In 2005, the Cantabria Regional Automotive Initiatives Group (GIRA) was formalized, a small cluster with
some 30 partners and generated under the auspices of an OEM such as Mercedes. Today it represents 30%
of the regional GNP.

The NAVARRA Automotive Cluster was created in 2007 and currently has 120-130 companies. The active
OEM is Volkswagen, with the R&D capabilities of CITEAN and the Universities of Navarra and Navarra Pub-
lic University. The most essential TIER 1 companies that belong to it are SKF, FrenosIruña, KWD-Schnellecke,
KYB, GAN Technologies, etc.

The Automotive Cluster of the Madrid Region (MCA) was also created in 2007. It currently has 26 partners,
of which the PSA Peugeot and Citroën Group companies stand out as the leading OEMs, as well as IVECO,
heir to the former ENASA. The most important TIER 1 companies in the cluster are Robert Bosch, Valeo, Fau-
recia, Eaton, April, TRW, etc.

The Aragon Automotive Cluster was created in 2008 with a series of companies linked to General Motors.
It has 28 companies, including OEMs such as TATA and ZYTEL .
The Innovative Business Association of the Automotive Sector of Jaen (AEI Jaen) was born under the um-
brella of OEM Suzuki in 2008 (today extinct).

Finally, in April 2013, the Catalan Automotive Cluster was born. It has about 251 companies and is the largest
in Spain. It was created under the auspices of OEM SEAT and NISSAN and TIER 1 FICOSA, DOGA and
GESTAMP. The participating OEMs also include the VW-AUDI group. Different technology centres belong-
ing to the OEMs, as well as other centres such as IDIADA, participate in R&D support (Alaez et al., 2018).

The strength of some clusters is determined, for example, by the existence of links between agents before
their constitution, as in Castilla León, Galicia and the Basque Country (Beldarrain & Clemente, (2010). One
aspect common to most associations is their economic dependence on public support for their subsistence,
which shows a significant weakness.

All of these offer R&D services in their respective portfolios of activities, but no statistics or data on the R&D
projects they lead are published, but are limited to the description of the R&D activities of the associated tech-
nological centres. In most cases, R&D in cluster partner universities is not related to their technical interests.

The activities most valued by the partners are as follows: Advice to companies on the management of pub-
lic aid; training in Lean manufacturing; Purchasing Centre; Internationalisation; Cooperation networks; Man-
agement training; R&D in electric vehicles; R & D work groups; Groups for the improvement of the quality
of the services provided by the company. 

Universities
The analysis of the various clusters shows a low participation of universities in these clusters, even in areas
of training as evidenced by the closure of Ford’s university school in 2013.

The Spanish automotive industry is mainly based on the manufacture and assembly of vehicles. The R&D
link is the only one missing to complete the value chain. The Spanish university has not been concerned with
the training of engineers specialized in the automotive sector; this has also been enhanced by the fact that
many OEM companies have their decision centres, and therefore development centres, connected to other
countries, further distancing the university from companies (Albors-Garrigós, Collado & Dolz, 2017).

In some cases, their contribution has been important in logistics and production R&D and training as the
case of Valencia `Polytechnic University shows.
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R&D Centres, Technological Institutes. 
In principle, technology centres play an intermediate role between universities and industry (Albors-Garrigós
& Rincon Diazl., 2014). Given the situation described above, certain AAAs have set up technical centres, with
the aim of leading R&DI in the automotive sector in their geographical area of influence. Although most rely
on public funds and subsidies, some of them, such as CTAG, founded in 2002 (300 employees), stand out
for generating funds from their resources. An essential role of these centres is their accreditation as vehicle
and component homologation laboratories (INTA and IDIADA) which give them some economic sustainabil-
ity. The rest, dependent on services to OEM or TIER 1,2 and 3 will depend on their competitiveness.
The fact that some OEMs have their R&D technology centres, as has already been pointed out, raises the
question of whether there will be a spillover of knowledge in the cluster itself as pointed out by academic lit-
erature (Audretsch & Feldman, 2004) in the face of the trend of appropriateness.

The challenge is the empowerment of these centres and their collaboration with the component industry
whose R&D capacity is limited by their size.

Unions.
The role that trade unions play in the sustainability of the automotive industry in general, OEMs and Auxil-
iary Industry, can be considered of great importance through their industrial observatories and their partic-
ipation in the improvement and stability of labour relations.

For this reason, in those Autonomous Regions where there is a strong union presence due to the presence
of OEMs and large companies TIER 1 and TIER 2, their influence will be more significant.

Local Government and Administration.
Public administrations play a fundamental role in promoting R&D through public-private collaboration. The
central government has played a reactive role in the reactions and suggestions of the industry agents and
supporting the R&D efforts of the sector.

Other local and regional public administrations have played a lesser role by supporting the cluster organi-
zations, the innovative developments, the training programmes, etc. The European Union has also played
a support function by organizing and promoting clustering activities or through the financing of R&D through
the European Commission research programmes (Albors-Garrigoa & Rincon Diazl., 2017). 

5. Discussion and Analysis

The dynamism of the various actors involved in clusters has been analyzed, assigning values to the differ-
ent variables that make up the dynamic elements pointed out in Fgure 1. Strength and openness have been
standardized according to the averages obtained between the various clusters, with performance as shown
in Table 1. Table 7 below  presents the values obtained in each cluster by the dynamism of the different
agents. It can be noted that cluster leadership can be attributed primarily to OEMs, component manufac-
turers and the interaction between them.

Measurement and appraisal of the model
The Partial Least Squares (PLS) method was used for this analysis. The data do not have to meet the re-
quirement of normality. Indeed, this is one of the motivations for using PLS Path Modelling (Henseler, Ringle,
& Sinkovics, 2009, p. 277-319). PLS can appraise both the consistency and soundness of the instrument.
According to Hair, Hult, Ringle & Sarstedt (2013), the sample size should be ten times the most significant
number of formative indicators used to measure a single construct or ten times the most substantial part of
a structural path directed at a particular construct in the structural model. Thus, the more significant num-
ber of structural paths directed to a specific construct is 4, and therefore the minimum sample size required
would be 40 samples. In this case, the sample size used in the model (99) is much higher than needed to
run the PLS with confidence. However, the subsample sizes (Regions) are not acceptable according to the
cases per dependent variable. Additionally, no missing data have been reported on the completed surveys.

As suggested by Chin (2001), we used separate item loadings to appraise individual item reliability. Values
with loadings higher than 0.7 are considered acceptable, meaning the subject explained about 50% of the
variance in a particular element. This precaution ensures that items in the measurement construct measure
the same model. Composite reliability evaluated the internal consistency of each construct. The minimum
acceptable composite reliability level is 0.7 for each item loading (Nunnally & Bernstein, 1994). Finally, the
discriminant validity was checked using the average variance extracted (AVE) and the squared inter-corre-
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lations. The AVE values should be higher than 0.5, and the crossed correlations among the latent variables
should not exceed the square root of the AVE values to justify the discriminant validity (Chin, 2001). The AVE
is reported in Table 7. The results shown demonstrate that the measurement models are assessed with con-
fidence. When using PLS, leading statisticians communicate, the correlation matrix (with the Square root of
AVE on diagonal) is used to check for discriminant validity of the measures.

Table 7: Reliability measurements

Figure 3 shows the results of the structural model proposed for the sample. Observable questionnaire items
are represented in rectangles and unobservable latent factors with circles. Partial regression coefficients, cor-
responding to endogenous variables, are indicated next to the arrows and the ratio of determination (R2) for
the corresponding regressions is inside the circles.

The standardized betas or path coefficients indicate the strength of the causal associations between two la-
tent variables. To test the significance of these relationships, we estimated regression coefficients between
latent factors, their t-statistics, and p-values, using bootstrapping and blindfolding procedures with 5,000
samples (see Table 4 and Table 5). The Stone Geiser coefficients (Q2) are more significant than zero indi-
cating that the model has a positive predictive relevance. 

It can be observed that the experimental model indicates a more relevant role in the environment uncertainty
factor than the proposal by Eisingerich et al. (2010). Cluster openness seems to affect uncertainty in 90,9
% and influences cluster performance through the uncertainty variable. On the other hand, Environment un-
certainty affects cluster strength in 73.9 %. Its effects on cluster performance are 0.532/0,759 (70.0 %) while
the influence of cluster strength is 0.278/ 0,759 (30.0%). In this case, Environment uncertainty plays an im-
portant role in the model.

Concerning the four variables considered for the Cluster Strength, both the Responsive Value Chain and the
OEM Leadership have the most substantial effects while the Cluster Governance and the Union’s coherence
have lower results.

Cluster openness reflective variables have high loads except for new members who have a lower weight.

As regards the Environment uncertainty factors, the OEM de-investment threats have a lower impact while
technology and environmental turbulence have a very high impact. Expert reports have outlined many nec-
essary changes in the automotive .sector which will have an effect in its near future development. They pre-
dict a reduction in ownership in favour of vehicle sharing; more autonomous and connected vehicles will be
running on the roads, actual conventional combustibles are questioned; the productivity ratios are being
challenged by emerging producing countries and new technology paradigms such as industry 4.0. A new
concept of remanufacturing to facilitate a car shorter life has developed as well. These threats pose hurdles
that can only be surmounted by more open networks and collaborative schemes and this explains the crit-
ical role shown by uncertainty in the research model.

Finally, the cluster performance variables have in general a lower impact since most cluster regions have a
high weight of their automotive industry and therefore the variance is moderate. 
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Figure 3: Estimated structural equations model using the sample.

Table 8: Matrix of correlation between latent variables.

Note: Square root of AVE on diagonals in bold.

Table 9: Direct effects, explained variances and Stone GeiserQ2 test for the endogenous variables.

*** Significant at p<0.001, ** Significant at p<0.01, *Significant at p<0.1

Table 10 shows the average value of the various factors considered in the research. As mentioned the size
of the sample did not allow us to analyse the model region by region. However, the strongest clusters show
higher figures of cluster strength, openness and a higher resilience towards uncertainty threats. 
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Table 10: Influence of diverse agents and factors in the Spanish automotive clusters 
(1 minimum, five maximum, mean values).
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It can be deduced that, by confirming what academic literature points out, automotive clusters should be analyzed from
the perspective of the global value chain in this sector and the technology predictions by experts. Therefore, and given the
above analysis, it is worth highlighting, in comparison with other types of industrial clusters, the critical and fundamental
role of car manufacturers and the degree to which they carry out value-added activities (R&D, design) in the cluster. This
role explains the dynamism of clusters such as Cataluña, Galicia or Castilla León. This dynamism has also led to the emer-
gence of large component companies, which in turn have grown and become internationalized. On the other hand, the
policies of the OEM companies and their involvement and commitment to the region (the cluster) are fundamental, and
this can explain the case of Galicia or Madrid and the role that some Spanish production managers played in this process.

Component companies are a vital link in complementing OEMs in their development. On the one hand, as a large part of
the academic literature has pointed out, the strategies of multinational companies of Tier 1 and 2 components are attracted
by the outsourcing strategies of OEM companies and the new trends in the sector encourage greater collaboration between
OEM and suppliers. On the other hand, the opportunities generated in the cluster can be taken advantage of by entre-
preneurs to grow and internationalize, and that is the case of the companies already mentioned. Here, the context and in-
dustrial culture of the region is essential, hence the dynamics of Cataluña and the Pais Vasco. In case of Madrid, it should
be remembered that ENASA (Empresa Nacional de Autocamiones) was founded in 1946 and Barreiros Diésel in 1954
(García-Ruiz & Santos-Redondo, 2002). In this sense, it is worth highlighting the success story of Galicia and Castilla León,
where this traditional industry did not exist.

The component industry will play a critical role in new car future to facilitate the radical technology changes to come. Elec-
trified, autonomous, shared, connected and yearly updated. 

Concerning industrial associations of automotive clusters, they are a relatively different figure in the cluster literature, they
play an important role but, from the authors‘ point of view, primarily when there was already a seed and a previous col-
laboration between the agents of the cluster. Perhaps their fundamental task is that of formation, at all levels, in which they
play a significant role.

R&D centres are relevant as knowledge generators and transfer agents, but there are few examples of success. It is prob-
lematic,and sustainability approach is common to that of technology centres (Albors et al., 2014). Cluster associations can
be an essential support for the cluster sustainability, such as CEAGA.
Universities, with some exceptions already mentioned, are far removed from the automotive sector and do not seem to re-
spond to the demands of it.

Conslusion
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APPENDIX 1:  Abbreviations
ANFAC Spanish Association of Automotive and Truck Manufacturers
OEM Original Equipment Manufacturers
GVC Global Value Chains
GM General Motors
PSA Peugeot 
CCAA Regional Autonomy Offices
IVECO Italian Truck Vehicles Corporation
VW Volkswagen
ASCABUS National Association of Bus Manufacturers
MINETUR Ministry of Industry & Tourism
R&D Research & Development
SERNAUTO National Association of Components Manufacturers
GNP Gross National Product.
ERE Temporary Employment Suspension
CEAGA Galician Automotive Cluster
TIER, 1, 2, 3 OEM supplier of 1, 2 or 3d.order
CDTI National Development Office for Technology
NACE National Classification of Economic Activities
FACYL Castilla Leon Automotive Association
AVIA Valencia Automotive Industry Association
CIDAUT Castilla Leon Research & Development Charity
CTAG Galician Technology Automotive Development Office
GNP gross national Product
ENASA National Truck Manufacture Corporation 
ACREA Alliance of Regional Automotive Clusters

Detailed notes on automotive industry data have been deleted due to shortage of space. Refer to the author
if you are interested.
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