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This article analyses the design and implementation of a cluster organisation,
the Andalusian Furniture Technology Centre (CITMA). The case of CITMA illus-
trates how policy processes are inherently political and far more complex than
portrayed in conventional accounts based on the linear model of innovation.
Policies are, in fact, unpredictable and fraught with uncertainty, opportunity and
local specificity. However, acknowledging this complexity is not enough; it has to
be unpacked to foster policy learning. To this end, we have opened the black box
of the organisation to understand the political process underlying its creation
and dissolution. Through this narrative, we shall witness how the technology
centre, initially conceived and approved as a publicly funded organisation with
the aim of raising SME’s absorption capacity by providing technological ser-
vices, turned into a semi-public consulting firm focused on selling business ser-
vices to big companies. The outcome of this policy was precisely the opposite of
what had been intended with this initiative and the consequence or the result of
a top-down policy approach in which the regional ministry failed to take into
account the needs, interests and resistance of the different stakeholders by unilat-
erally changing the project and the funding model approved by its predecessor.
The CITMA case highlights the lack of a multi-disciplinary approach to innova-
tion policy in Andalusia and the fact that innovation policies have been defined
and implemented in a hierarchical and siloed fashion with little attempt at policy
alignment across different areas and levels of government.

Introduction

In the past few decades and especially since the launching of the Lisbon agenda in
2000, many European regions have implemented a large number of policies and ini-
tiatives aimed at supporting industrial clusters as a key element of their strategies to
foster innovation and competitiveness. Among them, the creation of support organi-
sations, such as cluster managers and associations (Conejos and Duch, 1995;
Benneworth et al., 2003; Sölvell et al., 2003; De la Maza-y-Aramburu et al., 2012;
Ketels et al., 2012) and technology centres (Pyke, 1994; Hassink, 1997; Mas-Verdú,
2003; OECD, 2004; Morgan, 2013), has dominated the policy maker’s tool box.

A prime example of this is Andalusia, where 20 sectorial technology centres have
been established over the period from 2001 to 2010, most of them devoted to low
technology industries, such as furniture, marble stone, textiles, leather, ceramics and
food products. Contrary to what the name might suggest, they are intended not only
to provide technology development and business services to firms, but also to act as
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cluster managers, facilitating added-value solutions through enhancing collaborative
work and subcontracting (RIM, 2012).

Despite the deployment of technology centres in Andalusia, very little, if
anything at all, is known about their effectiveness. The only mention found is the
announcement of dissolution in 2013 of one of them: the Andalusian Furniture
Technology Centre (CITMA), established in 2007, specifically at the request of
cluster companies (Ariza Montes and Fernández Portillo, 2004).1 This policy out-
come is surprising given that the project raised high expectations among the differ-
ent stakeholders at the time and seemed to meet the key requirements to succeed,
as is highlighted in the scarce literature analysing similar initiatives. There was
institutional embeddedness in that the technology centre did not start from scratch,
but was built upon current work carried out in the cluster by the leader of the pro-
ject and the most highly-valued actor within the sector, CEMER, a publicly funded
training institution (OECD, 1992; Hassink, 1997; Vázquez-Barquero et al., 1999).
The cluster companies were strongly supportive and involved from the beginning
in the centre’s governance, which secured market-oriented strategies (Uyarra and
Ramlogan, 2012). And there was a stable funding framework backed by the
regional government, which requires that at least 80% of funds should be entirely
public (Shapira, 1992; OECD, 1999; Mas-Verdú, 2003; Olazarán et al., 2009;
López-Estornell et al., 2014; Morgan, 2013). The dissolution of CITMA provides
us with the opportunity to address a key aspect that has been particularly over-
looked in the literature, the actual implementation of cluster policies (Borrás and
Tsagdis, 2008; Nauwelaers and Wintjes, 2008; Sternberg et al., 2010; Uyarra and
Ramlogan, 2012). In order to fill this gap, the paper analyses and describes the
implementation of the CITMA initiative. Our main objective is to shed light on
how and why this initiative has failed.

The question that arises is how to analyse complex phenomena, such as policy
processes, which are inherently political (Mooij, 2003) and rarely linear or logical
(Ramalingam et al., 2008; Hallsworth et al., 2011). Indeed, policy making is by no
means a top-down and rational activity, as is often claimed in the literature (Sutton,
1990; Uyarra and Haarich, 2002; Hallsworth et al., 2011). Rather, it should be seen
as the result of complex interactions among interdependent actors in policy networks
(Kenis and Schneider, 1991). In order to unpack this complexity, we shall draw on
insights from actor–network theory (ANT), which uses a relational understanding of
power to offer a more inclusive and realistic description and explanation of network
dynamics than traditional single dimensional approaches (Callon, 1986a; Latour,
1987). The remainder of the paper is structured as follows. A review of the literature
on clusters and cluster policies is followed by an explanation of the conceptual
framework and methodology employed. The case of CITMA follows and then some
conclusions are presented.

Literature review

The concept of cluster is broad and vague (Markusen, 1999; Martin and Sunley,
2003). It encompasses various overlapping theoretical developments around the
long-observed phenomenon of agglomerations of similar and related industries in
particular places. Although the starting point for conceptual considerations of spatial
clusters is Marshall (1890), it was not until the late 1970s that the notion of indus-
trial district was highlighted again in economics. Becattini’s (1979) work introduced
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the idea of embeddedness as a key analytical concept in understanding cluster
functioning. Since then, research efforts devoted to analysing and explaining spatial
clustering have seen something of a boom, helped by the success stories of the
so-called ‘holy trinity’: Silicon Valley (Saxenian, 1994), the third Italy and
Baden-Württemberg, and the impact among policy makers of the cluster concept as
developed by Porter (1990, 1998).

The review of this vast literature shows a shift from an initial emphasis on
transaction costs (Scott, 1988; Storper, 1995), flexibility (Brusco, 1982; Piore and
Sabel, 1984) and increasing returns to scale (Krugman, 1991) as a means of
explaining the emergence and sustainability of agglomerations. The shift is
towards a growing interest in how innovation is generated, used and disseminated
in systems of interrelated economic activity. In this regard, an increasing number
of academics have stressed the importance of systemic connectivity, path depen-
dency and the role of institutions to explain the clustering of innovative activities.
These approaches, though heterogeneous, are underpinned by evolutionary
economic theory (Nelson and Winter, 1982), and share a common conception of
innovation basically understood in broad Schumpeterian terms as an interactive
learning process surrounded by uncertainty and thus unpredictable. The learning
process is socially and territorially embedded and culturally and institutionally
contextualised (Lundvall, 1992).

Two key contributions can be highlighted: (i) the innovative milieu concept
(Aydalot, 1980; Maillat, 1995), which emphasises the role of networking in a par-
ticular socio-cultural context and the importance of dynamic collective learning
processes in supporting innovation (Camagni, 1991); and (ii) the systems of
innovation approach, which attained a hegemonic position within the innovation
literature and policy practice during the 1990s and 2000s. In fact, its development
cannot be understood separately, since some of the most relevant pieces of
research have been conducted either by public bodies or commissioned by them,
especially the European Commission and the Organisation for Economic Coopera-
tion and Development (OECD) (Mytelka and Smith, 2002; Sharif, 2006). This
perspective analyses the network of relationships among firms and the broader
institutional setting that supports their innovative activities. While much of the
early research on innovation systems was conducted at the national level
(Freeman, 1987; Lundvall, 1992; Nelson and Rosenberg, 1993), some considered
the region as the appropriate unit for analysis (Asheim and Isaksen, 1997, 2002;
Braczyk et al., 1998; Cooke and Morgan, 1998) and for policy design and
delivery. Definitions of ‘regional innovation system’ vary, but the most widely
accepted one is that of Asheim and Isaksen (2002) – a regional cluster
surrounded by supporting knowledge organisations.

The rationale for economic policy directly deduced from this approach refers to
strengthening and improving the performance of the regional innovation system by
tackling systemic failures (Dodgson et al., 2011; Havas, 2014), considered deficien-
cies in the rules or infrastructure that underpin interactive behaviour and in the actors
that interact within the innovation system (Carlsson and Jacobsson, 1997; Edquist,
1997; OECD, 1999; Smith, 1999; Woolthuis et al., 2005). Therefore, the main task
of the public policy maker has become that of facilitating the clustering process and
creating an institutional setting which provides incentives for market-induced cluster
formation (Morgan, 1997).
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Cluster policies

While the cluster approach remains subject to debate in academia (Pitelis et al.,
2006; Duranton, 2011; Martin et al., 2011a, 2011b; Brakman and van Marrewijk,
2013), cluster policies continue to be extremely popular among policy makers world-
wide, as reflected in the ever growing number of initiatives implemented in support
of clusters at supranational, national, regional and even local level (OECD, 1999,
2007; Isaksen and Hauge, 2002; Sölvell et al., 2003; Oxford Research, 2008; Ketels
et al., 2012). Cluster development is identified as part of the Europe 2020 strategy
and is considered an important tool in regional smart specialisation strategies for
improving business environment, especially for SMEs (Barca, 2009; Foray et al.,
2009). Member states of the European Union are able to support cluster activity
through structural and cohesion funds (European Commission, 2008; Nam et al.,
2012).2

Under the umbrella term ‘cluster policies’, a wide diversity of policies emanating
from science and technology, industrial and regional policy domains have tradition-
ally been implemented. These initiatives have ranged from facilitating and traditional
framework policies, which are influenced by the cluster concept, to specific cluster
programmes (Nauwelaers, 2001; OECD, 2007; Feser, 2008). For the European
Commission (2008), strictly speaking only those development policies aiming at
creating, mobilising or strengthening a particular cluster category resulting in specific
sectoral cluster initiatives should be labelled ‘cluster policies’. Even so, specific clus-
ter programmes are highly context specific and differ considerably among European
countries in terms of their objectives and rationales, the instruments used, their
approach and their level of governance (Boekholt and McKibbin, 2003; Uyarra and
Ramlogan, 2012).

Notwithstanding their heterogeneous nature, cluster policies have generally
focused on promoting networking, institution building and enhancing social capital
(Boekholt and Thuriaux, 1999; Lagendijk and Charles, 1999; Morgan and Nauwe-
laers 1999; Raines, 2001; Landabaso and Rosenfeld, 2009) by using soft instruments
which seek to affect the participation of selected actors in the governance process
itself (Flanagan et al., 2011). The OECD (2007) differentiates instruments directed
towards actors’ engagement, which have been by far the most widely used, from
those which focus on the provision of collective services and the promotion of col-
laborative research. Given the hybrid nature of the CITMA initiative, as a cluster
organisation centred on actors’ engagement as well as a technology centre aimed at
providing advanced services to companies, our research analyses these two
dimensions separately.

Cluster organisations

One of the most widespread instruments, initially focused on engagement of actors,
has been the establishment of cluster organisations to take responsibility for fostering
and coordinating cluster activities (Conejos and Duch, 1995; Lagendijk, 2000;
Benneworth et al., 2003; Sölvell et al., 2003; Del Castillo et al., 2012). The
European Commission (2008) refers to cluster organisations as ‘the legal entity engi-
neering, steering and managing the clusters, usually including the participation and
access to the cluster’s premises, facilities and activities’. The rationale behind these
interventions is tackling failures in coordination (Giuliani et al., 2014), weak ties
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(Carlsson and Jacobsson, 1997) and governance (Jessop, 2000) which hamper
interactions between the actors involved, including the regional government,
municipalities, businesses and business associations, labour organisations, the finan-
cial sector and knowledge providers (e.g. universities and technology centres).

Even though there are no official statistics of the number of these organisations,
the European cluster observatory has listed some 1400 of them. Ketels et al. (2012)
conducted a survey of these with 254 respondents, mostly from Germany (37), Spain
(34), Denmark (20), Sweden (18) and Poland (14).3 These cluster organisations are
devoted mainly to such sectors as IT (41), food processing (16), automotive industry
(14), energy (16), health care (15) and green technology (14). Half of these organisa-
tions have three or fewer employees and their origins vary from sectoral associations,
which have been restructured into cluster coordinators, to technology centres. Given
the shortage of studies analysing these organisations and the large study sample, the
previous outcomes are very helpful in providing a general overview of these
initiatives.

Cluster organisations are public–private partnerships that follow, on average, a
60/40 rule with 60% public financing coming from regional (24%), national (17%)
and international (13%) bodies. Incomes are obtained primarily from membership
fees (25%) and service provision to companies (9%). The private sector dominates
organisations’ boards (59%), with academia second (17%) and public sector officials
third (15%), while the financial sector has a very limited presence (2%). Interest-
ingly, half of these initiatives emerged in 2007 or later, being equally triggered by
public (40%) and private (41%) initiatives. A critical aspect is the potential mismatch
between the often short-term programme funding schemes and the largely long-term
objectives of most of these initiatives (Uyarra and Ramlogan, 2012), which becomes
particularly evident when analysing public sector exit strategies (Raines, 2001;
Svetina et al., 2009).

The formulated goals of these organisations are often broad and vague, seeking
generally to enhance competitiveness and innovation capacity through a variety of
instruments. Of most importance tend to be building an identity, a strategy and a
brand for the cluster, as well as enhancing innovation through collaboration and joint
R&D projects. Business development objectives, such as joint purchasing and export
promotion, attract less attention.4

The main role played by cluster organisations is that of network facilitator or bro-
ker, promoting cooperation among members by providing support in the search for
partners sharing common interests. This role usually involves organising meetings
and participating in fora as a way of creating channels that enable dialogue with
companies, administrations and similar organisations elsewhere. Although network-
ing is an end in itself (OECD, 2007), these activities are often a starting point for
more specific initiatives, such as participation in projects for cooperative research,
transnational alliances and the implementation of new services (Ybarra and
Doménech, 2011).

Despite the popularity of cluster organisations, very little is known about their
effectiveness since evaluations are still rare and, when available, the applied methods –
asking cluster coordinators about the success of their own activities – do not yield
objective information. There is broad consensus on the difficulty of evaluating the
impact of such instruments in that it is impossible to establish a causal relationship
between the intervention and its outcome because of the indirect nature of the support
measures, their long-term orientation and the range of instruments used (Díez, 2002;
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European Commission, 2008; Schmiedeberg, 2010; Ybarra and Doménech, 2011;
Uyarra and Ramlogan, 2012).

A good example of this difficulty is provided by De la Maza-y-Aramburu et al.
(2012) and Aranguren et al. (2014), who evaluated the effectiveness of Basque clus-
ter organisations in meeting their specified aims, formulated in terms of productivity
and competitiveness. They constructed a matched sub-sample of non-cluster associ-
ates with statistically-identical characteristics as their cluster counterparts. Although
the results suggest that simply being part of a cluster organisation does not imply
higher productivity growth, cluster associations appear economically relevant
because of their role as knowledge brokers. In fact, the aim of these authors is to
urge caution when using statistical analysis to evaluate policy outcomes because of
the analytical difficulties in establishing simple cause–effect relationships in sys-
temic, relationship-oriented policies. To overcome these limits, they argue for the
importance of nesting empirical analysis within a contextual understanding of the
policy. This provides a basis for discussing both tangible and intangible outcomes of
such policy (Aranguren et al., 2014).

Technology centres

Since the mid-1980s, many European regions have set up technology centres in
industrial districts in order to support the endogenous potential of innovation
(Hassink, 1996; OCDE, 2004) through the provision of advanced knowledge ser-
vices (KBIS) to companies (Miles et al., 1995; Muller and Zenker, 2001; Doloreux
et al., 2010). These instruments are intended to overcome infrastructure failures
(Edquist et al., 1998; Smith, 1999) and organisational thinness (Amin and Thrift,
1994; Isaksen 2001; Oughton et al., 2002; Tödtling and Trippl, 2005) associated
with the shortage of knowledge providers and the weak endowment from innova-
tion-support institutions. Illustrative examples of this are the centres managed by
ERVET in Emilia Romagna (Italy) and the IMPIVA technology institutes network in
Valencia (Spain) (Pyke, 1994; Hassink, 1997; Cooke and Morgan, 1998; Isaksen and
Hauge, 2002; Mas-Verdú, 2003). According to Pyke (1994), the ERVET and
IMPIVA systems have several features in common: (i) both are coordinated and
partly financed by quasi-governmental agencies; (ii) they work with a mix of
sectorally-dedicated and generically-oriented institutes; and (iii) they can both be
regarded as a sort of public–private partnership attempting to promote a decen-
tralised bottom-up approach with active involvement of the firms they serve.

Given that Andalusia has clearly mirrored the Valencian experience in that both
regions are characterised by local production systems of SMEs mainly in mature
manufacturing industries, we shall focus on the IMPIVA network to describe tech-
nology centres. Renamed IVACE in 2012, it is composed of 14 technology institutes
and 1540 employees, which provide services to their 5961 associated companies and
12,248 customers. The centres are well embedded in the social and economic fabric
while being, at the same time, well connected to similar international centres.
Hassink (1997) notes that IVACE’s institutes hire industry-experienced technicians,
who carry out onsite interviews with managers, technicians and workers to help
firms formulate their needs. Most of these centres are sector-oriented and located
close to the industries they serve: shoes, ceramics, wood and furniture, textiles, toys,
etc. Other institutes provide business services to more distributed industries, such as
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metal-mechanical and plastics, while the rest are ‘horizontal’ centres dealing with
such industries as optics, packaging, biomechanics, computation and energy.

Technology centres are also public–private partnerships, which may take different
legal forms, non-profit association being the most popular (Mas-Verdú, 2007). Their
main governing body is the board of trustees, mainly composed of firms’ representa-
tives along with the regional government, the university and sectoral associations.
IVACE institutes apparently constitute a real network rather than just an infrastruc-
ture (Hassink, 1997; Mas-Verdú, 2003). In 2001, they created their own association,
REDIT (Network of Technology Institutes of the Region of Valencia), aimed at
strengthening and fostering close cooperation between them, as well as defending
their positions against the regional government and Spanish public administration
(López-Estornell et al., 2014).

Although funding models vary in Europe, technology centres frequently have
three main sources of financing: (i) direct public funding that aims to cover a part of
the running costs; (ii) competitive public funding obtained through calls and propos-
als; and (iii) income from services provided to companies and membership fees
(Modrego-Rico et al., 2005; Mas-Verdú, 2007; Fernández de Bobadilla, 2009).
According to the data provided by REDIT, in 2012, 53% of their income came
directly from companies while the rest was obtained entirely through regional com-
petitive calls (33%), national programmes (5%) and European Union projects (8%).
In the period between 2009 and 2012, Valencian institutes raised 85 million euro in
competitive public funds, helping their company clients to access 231 million euro
in public funding.

It is clear that governments effectively control technology centres through fund-
ing instruments (Åström et al., 2008). Being self-financing is increasingly seen as
the key indicator of success. A clear example of this tendency is evident in Valencia,
where direct non-competitive funding from the regional government has declined
dramatically since the conservative party (PP) came into power in 1995, forcing
technology centres to seek alternative funding sources in the market (Ybarra, 2006),
and to move away from their initial public service mission of raising the awareness
of SMEs (Vázquez-Barquero et al., 1999).

In this sense, López-Estornell et al. (2014) point out that the dichotomy of public
versus self-financing is a false dilemma in a framework of public–private partnership
which involves two types of risks: (1) the concentration of knowledge-intensive ser-
vices in larger companies; and (2) the tendency to deal with services with lower
value-added, but more explicit, demand. An additional risk is highlighted by Morgan
(2013), who identifies a process of institutional cannibalism as technology centres
compete with other organisations, such as universities and training institutions, for
certain activities and resources. This move threatens to duplicate the work already
being done by other actors.

The stated goal of Valencian institutes is to increase the competitiveness of firms
by providing advanced services. Vázquez-Barquero et al. (1999) identified five main
activities performed by institutes: offering information and documentation; technical
studies; laboratory tests; consultancy and technology transfer; and human resources.
The initial focus on technical aspects have broadened to include marketing, export,
distribution questions and brokering activities as well, such as supporting firms’
research projects and mediating research competence from other knowledge
providers (OECD, 2004). In this regard, the activity-based income structure pub-
lished by REDIT may give us an idea of the importance of each task: research and
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development projects (50%); innovation projects (28%); laboratory tests (14%);
training (4%); information services (0.8%); and others (3.2%).

In relation to the innovation process, KIBS play a key role as strategic
business partners in the development and marketing of new products, processes
and services (Muller and Doloreux, 2009). They perform two main functions: (i)
sources and facilitators of the innovation process that takes place within the firms
(García-Quevedo et al., 2013); and (ii) intermediaries acting as ‘bridges’ to
connect businesses with external and internal sources of knowledge (Molina-
Morales et al., 2002). Therefore, KIBS operate as catalysts in innovation systems
(Castellacci, 2008).

As with cluster organisations, the evaluation of technology centres and of the
links they establish with the productive sectors is, in general, remarkably underdevel-
oped. In addition, many of the studies carried out are not widely published, maybe
to hide their disappointing results (Hassink, 1996), or circulate as grey literature
(Barge-Gil and Modrego, 2011). In the Valencian case, some authors have provided
evidence of the positive impact of technology centres on company level of innova-
tion (Molina-Morales and Mas-Verdú, 2008) and export activity (Mas-Verdú et al.,
2008). García-Quevedo et al. (2013) analyse the typology of Valencian firms that
acquire R&D services from universities, technological centres and consulting firms.
Their research highlights that 61% of these firms had used these services, technologi-
cal centres being the most important supplier (37% of firms), whereas 25% and 23%
of the firms had bought R&D services from consulting firms and universities, respec-
tively. Two of their results seem particularly relevant: (i) the existence of a threshold
in terms of firm size, age and absorption capacity (Cohen and Levinthal, 1990) to
make efficient use of KIBS; and (ii) the fact that innovation policy, specifically R&D
subsidies aiming at increasing relationships between the different agents of the
regional innovation system, has a significant influence on firm decisions to hire
R&D services from technological centres.

Summing up, Valencian technological institutes are often presented as a story of
relative success because of the following factors: (i) their governing bodies are com-
posed of firm representatives; (ii) the centres are well embedded in the social and
economic fabric while at the same time being well connected to other similar inter-
national centres; (iii) the institutes hire industry-experienced technicians; (iv) the
institutes apparently constitute a real network rather than an infrastructure; and (v)
their operations are increasingly self-funded.

Conceptual framework

Popularity and the widespread use of cluster policy contrast sharply with the little
progress made with regard to learning in cluster policy making and cluster policy
learning (Nauwelaers and Wintjes, 2008). Indeed, despite the European Commission
and the OECD increasing emphasis on evaluation, assessment practices are still
scarce and weakly developed. Moreover, monitoring, when available, rarely goes
beyond efficiency in the use of given resources (Andersson et al., 2004), while
completely neglecting the complex multi-actor and multi-level framework in which
these policies are designed and implemented (Borrás and Tsagdis, 2008; Fromhold-
Eisebith and Eisebith, 2008; Schmiedeberg, 2010; Sternberg et al., 2010; Uyarra and
Ramlogan, 2012). This gap is not unique to cluster policy studies. In fact, as noted
by Flanagan et al. (2011), much of the literature on innovation policy attempting to
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deal with this complexity considers policy makers to be translators of theoretical
rationales into action, denies agency to actors in relation to policy change, remains
focused on a superficial analysis of instruments (despite the supposed emphasis on
the mix and interactions), and considers policy interactions to be designed out of
existence by ‘better’ coordination. As a result, there is a tendency to assume a linear
model of policy making in policy analysis and evaluation, characterised by a rational
analysis of options and a clear separation among the different stages of the process:
agenda setting, policy formulation, implementation and evaluation. Once the
decision is made, there is only execution or implementation left. Explanations of
complex phenomena (such as the policy process) based on such a simplistic view
may come at the expense of missing the way in which these results are produced.
Thus is policy learning hindered.

The persistence and the widespread use of this rational-comprehensive frame-
work, despite the serious critiques often made (Simon, 1957; March and Simon,
1958; Lindblom, 1959; Cohen et al., 1972; Caracostas, 2007), are a clear example of
path dependence at play (Ramalingam et al., 2008), which reduces policy making to
a static set of public activities defined ex ante, implemented mechanically in a linear
and hierarchic structure, and controlled ex post that do not reflect reality (Huber,
2011). First, there is nothing natural or automatic in a policy process. On the con-
trary, policy processes are inherently political and their outcome is influenced by a
range of interest groups that exert power and authority over policy making and affect
each process stage, from agenda setting to evaluation (Mooij, 2003). There are at
least two ways in which policy processes are political: (i) they are bargaining pro-
cesses in which actors struggle with bounded rationality to negotiate policy out-
comes (Scharpf, 1978); and (ii) they are structured by particular discourses and ideas
that assume a role beyond representing well-articulated interests becoming the glue
that articulates them (Witt, 2003).

Second, policy processes are rarely linear or logical (Young and Mendizabal,
2009). In fact, policy problems and policy solutions frequently emerge together, or
even before the need to act has been identified, rather than one after the other (Halls-
worth et al., 2011). A clear example is provided by Kingdon (2003), who empha-
sises the role of policy entrepreneurs inside and outside government who take
advantage of agenda-setting opportunities, known as policy windows, to move their
solutions, already in hand, onto the political agenda. Third, the stages of policy mak-
ing not only often overlap, but are commonly inseparable. In addition, policies
change many times as they move through bureaucracies to the local level where they
are implemented (Lindblom, 1980). One of the most dangerous effects of the divi-
sion between policy making and implementation is the possibility for policy makers
to avoid responsibility. That is because, in case of failure, the blame is often laid not
on the policy itself, but rather on a lack of political will, poor management or the
shortage of resources for implementing it (Clay and Schaffer, 1984; Juma and
Clarke, 1995). Policy implementation, however, should be seen as an ongoing, non-
linear process that requires consensus building, participation of key stakeholders,
conflict resolution, compromise, contingency planning, resource mobilisation and
adaptation (Grindle and Thomas, 1991).

A much more realistic view of policy making is offered by a related variety of
network approaches. Rhodes (2006) groups these under the generic term of ‘policy
network’, which includes iron triangles (Ripley and Franklin, 1981), policy subsys-
tems (Howlett and Ramesh, 2003), advocacy coalitions (Sabatier and Jenkins-Smith,
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1993), social fields (Fløysand and Jakobsen, 2011), relational fields (DiMaggio and
Powell, 1983; Clegg, 1989) and epistemic communities (Haas, 1992). Although
these various notions do not refer exactly to the same phenomena, they do focus on
the analysis of power distribution among public and private actors in policy making
(Jordan, 1981; Atkinson and Coleman, 1989), and they assume that the structure of
these complex interactions explains policy outcomes (Kenis and Schneider, 1991).
According to Bressers and O’Toole (2005), the basic characteristics of network rela-
tions are: (i) interconnectedness or the intensity of actor interactions, which refers
both to contacts in the relevant policy formation process and also to relationships
between these actors outside the actual policy process at any particular time; and (ii)
cohesion or the extent to which individuals, groups and organisations empathise with
each other’s objectives insofar as these are relevant to the policy field. To an extent,
interconnectedness can be seen as a structural characteristic and cohesion as its
cultural counterpart (Ostrom, 1991).

The emphasis on networks in policy research derives from a fundamental ques-
tion: governmental actors, despite their hegemonic position, depend on the coopera-
tion and support of others (that they do not control directly) to deliver policies
successfully. However, this cooperation is by no means simple or spontaneous; net-
work construction and consensus building are required to deal with resistance.

Methodology

Cluster initiatives have emerged around concepts of networking and institution build-
ing. Therefore, the challenge lies in analysing the process by which these networks
are created and brokered, and how the institutions are built. To this end, and in order
to answer our research question – how and why the CITMA initiative has failed –
we shall draw on the insights provided by actor–network theory (ANT). According
to ANT, everything – people, organisations, technologies, politics, social orders – is
the result of heterogeneous networks.5 As opposed to conventional social network
approaches, this analytical framework is not concerned with mapping interactions,
but with analysing the connections between heterogeneous actors, focusing on net-
work builders as the primary actors to be followed and through whose eyes we
attempt to interpret the process of network creation. An actor-network is simultane-
ously an actor whose activity connects heterogeneous elements, and a network that
is able to redefine and transform what it is made of (Callon, 1987). It seems rather
obvious that not all actor-networks become macro-actors – only those who are suc-
cessful in mobilising and enrolling enough actors in favour of their project, making
them act and speak as one by ‘black-boxing’ them (Latour, 1987). ‘Punctualisation’
here refers to the process by which complex actor-networks are black-boxed and
linked with other networks in order to create larger actor-networks. Through this pro-
cess, the node which acts as an intermediary or spokesperson for the other actors in
the network becomes an obligatory point of passage, which may exercise control
over resources and is able to claim responsibility for the success of the network
(Law and Callon, 1992). The stability of a network is precarious as it is under con-
stant challenge. Conflicts arise when actors attempt to establish themselves as a point
of passage or, as we shall see in our case, when the entry or exit of actors produces
changes in alliances that can cause the black boxes to be opened and their contents
to be reconsidered (Tatnall and Gilding, 1999).
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Using ANT to open black boxes means thus tracing and discovering how
actor-networks are formed and analysing how to overcome resistance and strengthen
internally, or fall apart. In short, it consists in exploring the process called translation
that is the ability of actor-networks to keep other actor-networks involved in the
project by interpreting and translating their interests, needs, values and efforts into
their own language.

For the purposes of our research, the question which arises is how to analyse
actor-networks when the process of translation is contingent, local and variable. In
addition, macro-actors wipe away any traces of their construction, presenting them-
selves through their spokespersons as being indivisible and solid (Czarniawska and
Hernes, 2005). Callon (1986b) outlines a four-stage process of translation that may
serve as a guide:

1. Problematisation or how to become indispensable. Initial actor-network
defines a problem in such a way that others also recognise it as their problem.
The goals are making the new definition recognisable for others, making its
acceptance an obligatory passage point for entering the network and becoming
indispensable in the process.

2. Interessement. At this stage, actors are convinced to join an actor-network
characterised by the specific context.

3. Enrolment. The actor-network enlists, coordinates and gets other actors to
carry out their roles through negotiation, persuasion, co-optation, inducement
and reward.

4. Mobilisation. The network begins to speak as a single entity and to operate as
a recognisable actor.

The black box of CITMA can be opened only by speaking with those involved
in its creation and dissolution. To this end, we conducted 22 semi-structured, in-
depth interviews with the key actors of this technology centre (five), regional and
local government representatives (six), cluster firms (two) and sectoral organisations
(nine) (see Appendix 1 for a list of acronyms). A briefing containing the objectives
and motivation of this research was sent to each participant. Interviews were cross-
checked with the inscriptions available in texts and communication artefacts, such as
policies and plan documents, government publications, meetings minutes, memos,
websites, discussion forums and newspaper clippings. In order to support this case
study (Eisenhardt, 1989; Yin, 1989), we have also drawn heavily on the insights
provided by Caravaca et al. (2002, 2003), who analysed the furniture system in Cor-
doba at the time the technology centre project was undertaken. Lastly, it is worth
stressing that opening black boxes by using the ANT model carries an unavoidable
set of drawbacks. While it is true that describing how macro-actors are assembled is
straightforward, the answer to the ‘why’ question remains more elusive.

The case of CITMA

In 1993, the Regional Ministry of Employment created the Wood Consortium –
School of Encinas Reales (CEMER) to support the furniture sector in Andalusia by
providing vocational and continuing training.6 CEMER promoters knew from experi-
ence that the only way to succeed was to involve all stakeholders effectively in the
design of training programmes. To that effect, the CEMER board of directors was
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created not only from government and trade union representatives, but also from the
newly-created furniture entrepreneurs association of Cordoba (UNEMAC), which
included CEMER in its direction committee in exchange. It was the first time that a
public organisation had become a member of the board of directors of an employers
association in Andalusia.7

Within a short period, CEMER became the top-rated institution in the Andalusian
furniture sector, expanding its activities beyond training and evolving into a de facto
sectoral technology centre (TC) (Caravaca et al., 2003). CEMER built trust among
companies by speaking their language; that is, by using cognitive proximity
(Boschma, 2005; Torre and Rallet, 2005), and following two basic principles: (i)
strictest confidentiality in the projects developed with other companies; and (ii) equal
access to services regardless of firm size, which could be granted because of its
100% public funding. Companies saw in CEMER exactly what the furniture sector
needed, since UNEMAC was a political lobby rather than an active player pursuing
companies’ interests. In 1996, a reorganisation of the regional government brought
CEMER and the regional development agency (IFA) together under the newly-
created Ministry of Employment and Industry, in charge of innovation policy.

Problematisation: becoming indispensable

In that new context, policy entrepreneurs seized the opportunity to turn de facto into
de jure and they designed a project to create a fully-fledged sectoral technology cen-
tre with similar characteristics to those of the furniture and wood technology institute
of Valencia (AIDIMA), sole provider of the specific product tests required by
Andalusian companies. CEMER was frustrated after its unsuccessful attempts to
negotiate special rates with AIDIMA, which, being an obligatory point of passage,
had discretionary power to fix high prices. The activities of the new technology
centre would range from laboratory tests, quality certifications, and applied research
in technical improvements for production processes to the development of quality
programmes, new products and markets. It was considered that the best way to stim-
ulate demand of these services was by subsidising its use, which at the same time
would raise companies’ awareness of their specific needs. To that end, funding was
to be entirely public, although they expected to obtain between 20% and 30% of
funding through competitive calls.

Interessement and enrolment

In 2000, the Andalusian furniture sector encompassed around 3000 companies and
25,000 employees, distributed in four main areas: Cordoba (25%), Seville (22%),
Jaen (15%) and Malaga (13%). Despite having the highest share of firms (17.8%)
and employment (13.5%) in Spain, Andalusia is responsible for only 11.2% of
national turnover, 10% of added value and 6.9% of exports (Jiménez, 2004). At that
time, the numerous furniture business associations were becoming increasingly
aware of the misrepresentation of Andalusia in national furniture manufacturers’
federations, key influences in central administration in policy making and design.
Valencian and Catalan companies, which accounted for 28% and 20% respectively
of Spanish furniture exports, controlled these organisations and this control allowed
them to attract central government investment.
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Once the TC project was designed, CEMER presented it to UNEMAC, then the
largest entrepreneur association in Andalusia with over 250 associates. UNEMAC
immediately saw in the TC an excellent chance to bring the Andalusian furniture
sector into sharper focus, thus gaining increased representation in national associa-
tions. More importantly, the TC project was a win–win deal for companies since
they were not expected to support the centre financially. At this stage, another actor
became interested in the project, the city council of Lucena. The furniture sector was
by far the main engine of the economy in the town, accounting for 49% of total
companies registered, 53% of employment and 54% of installed power. The local
economy had been fostered by tourist development in neighbouring Costa del Sol
(Malaga) in the 1960s. The furniture sector grew rapidly during the 1990s with a
business creation rate of 286%. In 2000, there were approximately 400 furniture
manufacturing companies, 160 auxiliary firms and 5500 employees, with an esti-
mated turnover of €575 million.

With the intention of turning Lucena into the ‘City of Furniture’, the city mayor
visited CEMER after his first term election in 1999. He quickly understood the TC
project was not only an opportunity to raise the visibility of Lucena, but also an elec-
toral asset and committed to granting public lands for the TC building. In addition,
the mayor made his political network, including the president of the regional govern-
ment, available to CEMER. Director positions were assigned as follows: UNEMAC
was appointed to chair the TC; the TC management was assigned to CEMER, while
the city council of Lucena would be part of the TC’s highest governing body (in
which companies were asked to participate as members in exchange of a reduced
membership fee).

Mobilisation

While work was underway on the TC presentation to government officials, the nar-
row window to which Kingdon (2003) refers, the window that gives an issue a place
on a governmental agenda, opened. Two major developments paved the way for the
technology centre. First, IFA proposed that UNEMAC elaborate on the strategic plan
of the Cordoba furniture system (PEMC). Although – surprisingly – IFA did not
involve CEMER in the project, UNEMAC commissioned CEMER to interview clus-
ter companies to identify their needs. They saw the creation of a technology centre
as critical (Ariza Montes and Fernández Portillo, 2004). Secondly, the Lisbon Strat-
egy was approved in March 2000, which stressed the need to promote cluster poli-
cies and knowledge transfer between public research organisations and industry. In
order to meet these goals, the regional ministry of employment and technological
development launched the master plan for innovation and technological development
(PLADIT 2001–03) in July 2001, which formally incorporated cluster policies into
the overall strategy (Witt, 2003). PLADIT included among its main objectives the
development of entrepreneurial networks to promote the creation of sectoral technol-
ogy centres. The emphasis on such support infrastructure was further influenced by
positive experiences in the Basque Country and especially the autonomous commu-
nity of Valencia, where technology institutes were playing a key role in industrial
districts.

Shortly after the PEMC was concluded, CEMER submitted the TC project and
its public funding model to the newly appointed regional minister, who approved it.
Furthermore, with the aim of ensuring the highest level of political endorsement, the
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project was presented to the president of the regional government of Cordoba with
the invaluable help of the mayor of Lucena. The presentation event brought together
not only high-level authorities, but also over 150 entrepreneurs, showing the
mobilisation capacity of the CEMER actor-network.

Between 2001 and 2004, the CEMER actor-network seemed cohesive and
appeared to be gaining momentum. The furniture sector, together with aeronautics,
the marble stone and biotechnology sectors, was considered of strategic importance
by the regional ministry. In June 2001, the Spanish government granted CEMER the
distinction of ‘office for the transfer of research results’ (OTRI), which allows
CEMER to participate in competitive calls for proposals.8 In addition, CEMER was
commissioned to monitor the TC, whose design was put out to tender.9 In 2003, a
CEMER branch specialised in furniture upholstery was set up in Villa del Rio
(Cordoba). CEMER was well on the way to becoming a macro-actor and an obliga-
tory point of passage within the Andalusian furniture sector. Only various delays in
the land expropriation process, which caused the technology centre inauguration to
be rescheduled to the second half of 2005, overshadowed the success of CEMER.

Opening CITMA black box

Despite the efforts made by the regional government to coordinate innovation policy,
the management of the Andalusian research plan (PAI III 2000–03) remained within
the regional ministry of education and science, which added an extra layer to already
complex governance and caused the political fragmentation of the R&D process. In
order to overcome this shortage, the umpteenth reorganisation of the Andalusian
government brought innovation, science and entrepreneurship competencies together
under the umbrella of the same regional ministry in 2004. Employment, however,
remained separate from the new ministry, resulting in unexpected consequences for
CEMER. IFA, in turn, was renamed IDEA (Andalusian innovation and development
agency) and was entrusted with the coordination of innovation policy. The first task
carried out by the newly appointed regional ministry was the development of the
necessary regulatory framework for the research and innovation agenda.

In June 2005, the innovation and modernisation plan for Andalusia (PIMA
2005–10) was adopted, orienting innovation policy towards the development of the
knowledge industry, biotechnology, information and communication technologies,
energy, aeronautics, space and tourism.10 Traditionally, such industries as marble
stone and furniture would have been excluded, unveiling the regional government’s
intention to allocate its resources to knowledge-based industries, despite their
irrelevant contribution to regional GDP and employment. In order to improve the
governance and coordination of the regional innovation system, the Andalusian tech-
nology network (RETA) was created, becoming the most relevant actor and relegat-
ing IDEA to the mere evaluation of the complex paperwork required by the new
subsidy scheme.11 Similarly, CEMER was left in a weak position since it remained
attached to the ministry of employment, which had no stake in the new innovation
policy arena.

Conflict arose when the new regional ministry decided to review the policy regu-
lating technologies centres, and particularly their funding. After the creation of the
technology centre of stone (CTAP) and the green light was given to CITMA in
2001, TC initiatives had mushroomed to the extent that 15 of them, namely devoted
to traditional sectors, were about to become operational. All these initiatives, despite
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being based on different funding models, relied heavily on public funding and the
regional ministry considered them not only an unbearable financial burden but also
an unwanted heritage. In order to establish a common funding framework for
Andalusian sectoral technology centres, the regional ministry used CTAP (which had
secured nearly half of the financing to companies the previous year), as a yardstick.
This called CITMA into question and opened its black box.

CEMER and officials of the regional ministry held several meetings to agree a
new funding model, but positions were entrenched. On the one hand, CEMER stuck
to the following non-negotiable principles: (i) to maintain the link between CITMA
and CEMER; and (ii) to have a stable funding framework by which at least 80% of
funds should be entirely public. On the other hand, the regional ministry offered a
10-year decreasing model, at the end of which CITMA should be able to self-finance
its activities. In addition, the TC should operate under the legal form of a non-profit
private foundation, in which companies had to pay an initial membership fee of
€15,000. Faced with this reality, CEMER finally gave up and resigned from leader-
ship of the project. Although in private UNEMAC and the mayor of Lucena asked
CEMER to reconsider this decision, no one supported CEMER publicly. Such sup-
port might have jeopardised their relationships with the most powerful ministry of
the government. UNEMAC associates were dependent on the generous subsidies
granted by the regional ministry, and the Lucena city council was hoping to attract a
technology centre devoted to renewable energy.

Thus it was that the CITMA actor-network was depunctualised and detached
from CEMER, changing in the process to the extent that UNEMAC found itself
compelled to adopt the unwanted role of network builder. This left the entrepreneur
association in a very difficult position. It was not only CITMA’s promoter and ulti-
mately responsible for its success or failure in the eyes of stakeholders, but also a
member of the CEMER board of directors. In order to avoid conflicts in the future,
CEMER and UNEMAC reached a tacit agreement by which CITMAwould refuse to
interfere with training activities.

The new CITMA actor-network (2007–13)

In May 2007, eight months after its official opening and at an approximate cost of
€5 million, CITMA opened its doors with a twofold objective: (i) to support the
innovative activities of Andalusian furniture firms by providing business-related ser-
vices; and (ii) to act as cluster manager, that is, as catalyst of the furniture production
systems of Cordoba. To achieve these goals, CITMA was left to its own devices
without the necessary financial support from stakeholders. Finally, laboratories were
not equipped and the regional ministry paid only initial running costs. The worst
case scenario of UNEMAC was that CITMA would attract at least 100 members, yet
only 20 companies (18 of which were part of the furniture system of Cordoba) and
10 institutions became trustees. Furthermore, it was decided not to provide extra
funding to support the centre beyond the initial capital, which under no circum-
stances was to be used to finance its activities. This way, the board of trustees
rapidly became an ineffective body whose members were limited to attending
meetings (as the saying goes, ‘keeping their friends close and their enemies even
closer’). Additionally, after the general manager appointment, the CITMA president,
co-owner of one of the largest local companies, confined himself to representative
functions, avoiding managing responsibilities.
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Against this background, TC employees, led by the general manager, took over
the reins of the TC to secure their jobs. Their background determined the CITMA
business model, which focused on the needs of large companies, and especially on
the provision of international trade and information and telecommunications services,
which were highly subsidised. CITMA also began to compete with UNEMAC by
offering the same services to its partners at lower prices, such as the management of
the different subsidies granted to the furniture sector. In 2008, the trade promotion
agency of Andalusia (EXTENDA) entrusted CITMA with the management of the
international promotion plan for the furniture sector in Andalusia, which had been
reserved for UNEMAC. Even though CITMA received only €15,000 each year for
the plan management, this was a stepping-stone to offering customised services.
Such a step intruded on the responsibilities of EXTENDA. By the end of 2009,
EXTENDA had announced the termination of the promotion plan because of its poor
performance, seriously questioning not only CITMA representativeness, but also its
role within the sector.

The lack of support from companies was explained not only by the fact that
CITMA had little to offer, but also by its employees, who were seen as outsiders
with poor, if any, knowledge of company needs. Besides, most of the services it pro-
vided had to be subcontracted to consulting firms or freelancers because CITMA
lacked qualified personnel. In-house services, such as design, did not succeed either
since companies refused to entrust product development to an organisation that was
chaired by a competitor.

Between 2007 and 2010, amidst the bursting housing bubble, only nine com-
panies joined the foundation. During the same period, funding reached a peak of
19% of income, helping to hire 15 employees. During the budgetary cuts between
2010 and 2013, the situation worsened. In 2012, as a result of a reorganisation of
the Andalusian government, the regional ministry for economy, innovation and
science was created and the regional minister began to dismantle RETA and the
IDEA cluster directorate. In the same year 21 sectoral TCs were opened – and
the regional ministry announced the termination of TC basic funding, which
covered the running costs of centres. At the end of 2013, technology centres
unable to self-finance their activities were advised ‘to find a wealth partner to
merge with’.

In May 2013, the board of trustees announced its dissolution and the merger
of CITMA with the Andalusian technology institute (IAT), located in Seville and
dedicated to engineering and knowledge management, which had no relation
whatsoever with the furniture sector. Shortly after, UNEMAC, once the largest
furniture entrepreneur association in Andalusia, entered into a voluntary arrange-
ment with creditors, discontinuing its activities. Ironically, CEMER was trans-
ferred to the regional ministry of education in 2012, precisely when the new
regional ministry in charge of innovation finally took over responsibility for
employment and training.

Conclusions

The case of CITMA illustrates that policy processes are inherently political and far
more complex than portrayed in traditional linear accounts. Policies are, in fact,
unpredictable and fraught with uncertainty, opportunity and local specificity. Being
aware of this complexity is not enough; it has to be unpacked to foster policy
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learning. To this end, and in order to explain how and why the CITMA initiative
failed, the present research has analysed and described its emergence, development
and dissolution. This narrative shows how the TC, initially designed and approved
as a publicly funded organisation aimed at raising SMEs’ absorption capacity by
providing technological services, turned into a semi-public consultancy that provided
big companies with standard business services. The opening of the CITMA black
box has revealed that this policy outcome arose from a traditional top-down
approach to policy making in which the regional ministry failed to take into account
the needs, interests and the resistance of the various stakeholders by unilaterally
changing the project and the funding model approved by its predecessor. Conse-
quently, this unexpected financing shift triggered the dissolution of the alliance and
the exit of CEMER from CITMA management. In this context and in the absence of
stakeholder support, CITMA employees were unable to build a solid and durable
actor-network, remaining trapped in the vicious circle of low demand and poor sup-
ply. Moreover, the provision of international trade and training services, which was
their only remaining option, was blocked by two obligatory points of passage,
EXTENDA and CEMER respectively.

The main lesson to be drawn from the case of CITMA is that, despite its popular-
ity, cluster policies face further problems than those often foreseen in policy circles.
They are not only designed and implemented in extremely uncertain and complex
multi-actor and multi-level environments, but also orchestrated across several policy
domains. Therefore, their actual impact may depend as much on the way the policy
is implemented as on whether the rationale for its use is correct (Uyarra and Ramlo-
gan, 2012). The case of CITMA highlights the lack of a multi-disciplinary approach
to innovation policy formation in Andalusia, where science, technology, employ-
ment, industry, entrepreneurship and international promotion competencies were con-
tinuously redistributed among different policy domains until 2012. As a result,
innovation policies have been defined and implemented in a hierarchical and siloed
fashion with little attempt at policy alignment across different areas and levels of
government. This is evident in the extensive network of support organisations com-
peting to provide similar subsidised services to companies. At this point, a pertinent
question for future research is whether such balkanisation of semi-public, highly-
subsidised support organisations is crowding out the private sector by providing
basic business services to big companies rather than stimulating the innovative
performance of SMEs.
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Notes
1. Published in the Andalusian official gazette (BOJA), 22 July 2013.
2. The new Horizon 2020 action, Cluster Facilitated Projects for New Industrial Value

Chains, launched in 2015, will provide 24.9 million euro to finance projects that involve
clusters. It is aimed at defining new industrial value chains to support European growth.
Clusters will play a key role in channelling these funds to help enhance the innovation
capacities of SMEs and fund large-scale demonstrator projects.

3. Launched under the European Commission’s Europe INNOVA initiative in June 2007, it is
a service created to inform policy makers, cluster practitioners and researchers, and innova-
tive enterprises about European clusters and national and regional policies and programmes
related to innovation and clusters. The project results and the methodology used are avail-
able at the website of the European Cluster Observatory, www.clusterobservatory.eu.

4. According to Isaksen and Hauge (2002), the most frequent activity carried out by cluster
organisations has to do with government relations, i.e. lobbying governments and coor-
dinating public–private investments. The second most frequent activity is training, which
is also a little more frequent in science-based clusters. R&D is the third most frequent
activity coordinated by cluster organisations, and it is of equal importance in both cluster
types. Beyond that, cluster organisations coordinate a variety of activities among firms
in clusters, such as marketing and sales, production (most important in science-based
clusters) and inputs.

5. The ANT incorporates what is known as a ‘principle of generalised symmetry’: human
and non-human elements (e.g. artefacts and organisation structures) should be integrated
into the same conceptual framework and assigned equal amounts of agency. The impor-
tance of both, human and material elements, in constituting organisations becomes evi-
dent when we consider what a technology centre needs to fulfil its mission – scientists,
laboratories, equipment.

6. The hosting of the organisation was first offered to the city council of Lucena, which
declined the offer. The organisation was eventually established at Encinas Reales, 14 km
away.

7. CEMER has followed the same strategy with most furniture entrepreneur associations in
Andalusia, such as Pilas, Valverde del Camino, Sanlucar de Barrameda, and Ecija.

8. The OTRI is a technical office with two main goals: (i) to promote effective relation-
ships and to catalyse the exchange of knowledge through R&D services with high added
value; and (ii) to conduct joint R&D by contracting or by means of competitive funding
from public funds.

9. In 2002, the scale model was ready for the visit to Lucena of Prince Felipe de Borbon to
inaugurate an industrial park, which was named after him. He was impressed by the build-
ing design and asked the mayor to inform him about further development of the project.

10. Aimed at associating the growth of the Andalusian knowledge system, especially uni-
versities, to regional development needs, the plan comprised 286 actions grouped into
31 strategic lines, with 82 goals and six lines of action. PIMA had an overall budget of
€5700 million, of which nearly €2600 million was assigned to support knowledge-based
industries and universities and €1823 million was used to foster entrepreneurship. It was
reinforced in 2007 by the Andalusian plan for research, development and innovation
(PAIDI 2007–13), which set out the role and functions of the key actors of the innova-
tion system in Andalusia.

11. All subsidies related to innovation were grouped under the incentive order of 5 July
2005, which establishes that any company benefiting from public aids to encourage
innovation should contract at least 15% of the total project to public research centres.
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Appendix 1. Acronyms

ANT Actor–Network Theory
APEM Marble Entrepreneurs Association of Almeria
CEMER Wood Consortium – School of Encinas Reales
CITMA Andalusian Furniture Technology Centre
CTAP Technology Centre of the Stone
EXTENDA Trade Promotion Agency of Andalusia
IDEA Andalusian Innovation and Development Agency
IFA Andalusian Development Agency
LPS Local Production System
PEMC Strategic Plan of the Cordoba Furniture System
PIMA Innovation and Modernisation Plan for Andalusia
PLADIT Master Plan for Innovation and Technological Development
RETA Andalusian Technology Network
RIS Regional Innovation System
TC Technology Centre
UNEMAC Furniture Entrepreneurs Association of Cordoba
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