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Abstract: 
 
In recent decades, a vast amount of scientific literature was dedicated to the phenomenon of 
innovation and its link with economic growth. This literature encompasses different perspectives, from 
mainstream to neo-Schumpeterian approaches. However, several questions remain without plainly 
convincing answers, specifically: how exactly to measure innovation? What factors contribute to 
innovation across different regional contexts? How to stimulate further innovation?  
 
Following various literature streams, we estimate an innovation function based on various factors 
such as degree of urbanization, R&D intensity, the structure of human resources, infrastructure and 
the existence of KIBS companies and technology companies. We use a composite measure of 
innovation based on patents and trademarks as our dependent variable. The simultaneous use of 
patents and trademarks allows one to address the diversity implicit in the concept of innovation, 
emphasizing different forms of intellectual capital as relevant in the innovation process.  
 
The analysis is carried out on a regional scale for 30 NUTS 3 regions in Portugal. This micro-sphere 
allows us to discern the importance of local factors in the growth of innovation and, more specifically, 
the role of knowledge intensive entrepreneurship as a key factor in generating innovation and as a 
means of transforming knowledge into marketable innovations (thus the importance of having 
trademarks as an output of our function). 
 
Using several econometric approaches we confirm the importance of KIBS, entrepreneurship, human 
capital, geographic location and the quality of institutions as the main drivers of regional innovation in 
Portugal. Our results indicate that policy measures should address the importance of KIBS and also 
deal with the reinforcement of the institutional setting, in particular in the most peripheral regions. 
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1. Introduction 
 
One of the main concerns of the public authorities in recent years has to do on the best ways to 
promote innovation across the economy, as it is now largely accepted that innovation is one of the 
main drivers of growth and competitive advantage. However, regional innovation studies show that 
innovation is not evenly distributed spatially and hence the need arises of a proper regional analysis 
to address those public policy concerns. 
 
Our study aims at understanding the innovation dynamic in a specific regional context. We chose to 
study the main innovation drivers in Portugal’s Nuts III regions. The context is not arbitrary since 
Portuguese regions are characterized by uneven techno-economic development (Mateus, 2006). 
Furthermore, our regional setting gives us the opportunity to further develop the thematic of 
innovation measurement. Since Portugal is a country with low patenting propensity, in particular in its 
peripheral regions, this stimulates us to go beyond the use of the traditional proxy for innovation 
output based only on patents counts. 
 
Correspondingly, developing the thematic of systemic innovation, we build upon the concept of 
Regional Innovation Systems (RIS) trying to link it with other important concepts that may help  us to 
provide a more thorough view of the innovation process. Specifically, we introduce the Knowledge 
Intensive Business Services (KIBS) in the analysis as an important dimension in the RIS context 
along with the notion of entrepreneurship capital. 
 
This work provides an econometric analysis of the determinants of innovation, putting forward an 
innovation function and applying it to a panel of 30 Portuguese Nuts III regions. This function exploits 
different aspects to the aforementioned trends in the literature and is based on various factors such 
as degree of urbanization, R&D intensity, the structure of human resources, infrastructure and the 
existence of KIBS companies and technology companies, different types of entrepreneurship and the 
quality of the existing institutions. As our dependent variable, we use a composite measure of 
innovation (using patents and trademarks) that allows us to include the diversity implicit in the concept 
of innovation, emphasizing different forms of intellectual capitalas an outcome of the innovation 
process. Our results are demonstrated through different and robust econometric approaches. 
 
The paper is organized as follows: in the next section we discuss the importance and the concept of 
innovation; section 3 introduces the systemic perspective of innovation and discusses the RIS 
concept, the importance of entrepreneurship in the innovation context, the KIBS concept and several 
implications; section 4 discusses innovation measurement; in section 5 our conceptual and empiric 
approach are implemented and our data and results presented; finally, section 6 concludes, 
discussing the findings, policy implications, possible caveats and lines of further research. 
 
 
 
2. Innovation  
 
"Innovation" is a prevailing concept these days. The importance of innovation is reflected both in its 
growing scientific literature and the rising concern of policy makers, with several research centers and 
projects being created over the last two decades, especially in Europe and Asia (Fagerberg, 2004).  
 
However, innovation in the context of socio-economic development is not something new, in fact, as 
Fagerberg (2003) states, innovation is as old as humanity even if the study of innovation as a 
phenomenon per se did not exist until very recently. Although Schumpeter (1934) referred to 
innovation as something central to the process of economic development, as something that drives 
growth cycles, the truth is that only in the 1960s did studies of innovation begin to emerge as an 
independent field (Fagerberg, 2002).  
 
Over the past few years, these studies have diversified and innovation gained a more significant role 
in economic change and development (both at the macro and micro levels). Innovation seems to be 
essential to long term economic growth, since its function implies the introduction of novelty (and 
variety) into the economic sphere. If this flow of innovation was to cease, the economy would 



 

 

eventually slide into the stagnant state predicted by neoclassical economists (though contradicted by 
empirical evidence), with little or no growth (Fagerberg, 2004). The role of innovation turns out to be 
remarkable in the definition of competences and growth of individual companies, sectors, regions and 
economies, and is one of the most dominant factors for explaining the differences in their respective 
performances (Fagerberg, 2004).  
 
Both the Frascati Manual (dedicated to the measurement of R&D activities with its first version 
published in the 1960s) (OECD, 1994) and the Oslo Manual (dedicated to the measurement and 
interpretation of innovation, published for the first time in 1992 and with new editions in 1997 and 
2005) (OECD, 2005) provide some answers for the definition of innovation. Both manuals distinguish 
between innovation activities and innovation itself. Innovation refers to products (goods or services) 
and processes new or significantly improved that are introduced to the market (the "new" parameter 
indicates that they at least have to be new to your business although the concept is usually expanded 
geographically to mean new to the region, to the country or to the world). Innovation activities, in 
addition to R&D, include the acquisition and installation of machinery for production (tooling-up) and 
industrial engineering, pre-fabrication and the beginning of manufacturing processes, marketing new 
products, the acquisition of technology in the form of patents, licenses, or in the form of technology 
embodied in machinery and equipment and design (which represents an essential part of the 
innovation process). Design would include the plans and drawings aimed at defining procedures, 
technical and operational aspects necessary for the conceptualization, development, manufacture 
and marketing of new/improved products and processes. 
 
The innovation process involves two key areas related to inputs and outputs (Nasierowski and 
Arcelus, 1999). The inputs usually include expenditure on R&D, personnel performing R&D, other 
human resources, staff training, etc. In fact, a large body of literature has focused on the theme of the 
sources of innovation, primarily in management studies (von Hippel, 1988). Further it is possible to 
distinguish between internal sources of innovation (R&D, engineering. marketing and worker 
suggestions) and external sources of innovation (scientific knowledge available in publications, 
customer needs and suggestions, suppliers, cooperation with universities and other organizations, 
etc.) (Godinho, 2003). The innovation process outputs are embodied in new solutions or marketable 
products, with the possibility of those outputs being patented.  
 
The process of generating innovation is thus a phenomenon that reveals substantial complexity and 
requires multidisciplinary analysis, which is reflected iby the fact that no single discipline seems able 
to encompass the entire extent of the innovation phenomenon (Fagerberg, 2004). 
  
The innovation process entails a set of activities whose results are often uncertain. Nevertheless, 
firms are not isolated in the creation of innovation, with the participation of various actors such as 
public institutions, laboratories, associations, universities, technology centers, financial agencies and 
government. In more recent studies, innovation is thus understood as something that results from a 
"model" that integrates a set of systems consisting of networks of enterprises and institutions, or an 
evolutionary process of social and collective learning (Edquist, 2004). Similarly, , there is a whole 
body of literature related to the conceptualization of systemic innovation. However, as Edquist (2005) 
found, the systemic perspective still needs refinement and is, without doubt, something difficult to 
operationalize in quantitative terms. 
 
 
 
3. The systemic perspective of regional innovation   
 
The existence of a regional dimension to innovation and its importance in economic development has 
been highlighted by several authors (e.g., Asheim et al., 2003, Cooke et al., 2003; Wolfe, 2003; 
Cooke, 2001, Malmberg and Maskell, 2002 and 1999, Morgan, 1997; Florida, 1995; Fisher / Gensior, 
2002; Heeg 2001; Porter, 1998; Scott 1996, Storper 1992) and attempts to explain regional 
competitiveness resulted in concepts such as “learning region" (Florida, 1995), “industrial district” 
(Beccantinni, 1992) or “local productive system” (Courlet, 1994; Doloreux and Childbirth, 2005). 
 
 
3.1. The emergence of the RIS concept  



 

 

 
In the sequence of the recognition of the importance of systemic innovation at the national level 
(Freeman, 1987; Lundvall, 1992), associated with the rebirth of analysis and decision structures at the 
regional level (primarily by recognizing the existence of industrial clusters and the need for local 
action - Doloreux and Childbirth, 2005), the regional innovation system (RIS) concept has won over 
increasing usage by political authorities and researchers (Cooke et al., 2004). The uncertainty and 
complexity of new knowledge makes it “sticky”. Thus, spatial proximity is important to facilitating 
interactive learning and knowledge flows. Hence, space does influence the creation of innovation and 
therefore regional systems of innovation are an adequate approach for analyzing innovation activities 
(Fritsch, 2002). 
 
However, despite an extensive body of research, a single and established definition of an innovation 
system still seems lacking (Niosi, 2002) and this extends to the RIS concept with the absence of an 
fully agreed definition (Doloreux and Childbirth, 2005). Generally speaking, we can say that a RIS is 
seen as a set of formal and informal institutions together witha diversity of private and public  
organizations that interact (through formal and informal relationships), whose relationships lead to the 
production, use and dissemination of knowledge (Doloreux, 2003). The main argument behind this 
concept is that this set of actors produces systemic effects that encourage firms within a region to 
develop specific forms of investment, which derive from social relations, norms, values and interaction 
within communities, strengthening the capacity for innovation and regional competitiveness (Gertler, 
2003). 
  
The concept emphasizes how the trajectory of firms in terms of learning and innovation is the result of 
social interactions. These interactions go beyond the field of business and reach out to the realms of 
universities, research laboratories, training institutions and technology transfer (Cooke et al., 2000). 
That is, within the RIS knowledge flows through networks of innovators operating in the vicinity, 
supported by institutions and regional policy (Ho, 2004). These features, including the actual 
knowledge and the mechanisms of interaction, are accumulated as a knowledge base for future 
technological development (Lundvall, 1992).  
 
Innovative activity is largely based on localized resources such as human resources, subcontracting 
networks, processes of sharing and learning (formal and informal), externalities (spillovers), 
institutions, cooperative attitudes, the degree of entrepreneurship and the market (Doloreux and 
Childbirth, 2005).  
 
From a dynamic and systemic perspective, human resources (whether producing or “adopting” 
innovation) become crucial in setting up the region’s innovative capacity (Ho, 2004) or, from a 
different perspective, it is important that the different actors in a system are able to absorb and 
combine different types of knowledge from various sources (Round and Hussler, 2005). In fact, a 
large number of studies indicate the networking capacity as a vital factor in generating innovation 
(Balconi et al., 2004; Benner 2003; Cowan and Jonard, 2003; Geenhuisen and Nijkamp, 2000; Cooke 
et al., 2000). We should note that some studies state that there is an overestimation of those network 
effects, more precisely, the inter-organizational links (Love and Roper, 2001; Fritsch, 2004). 
  
According to Doloreux and Childbirth (2005), the origin of the RIS concept draws on two separate 
bodies of research. The first is based on the theory of innovation systems, which embedded in  an 
evolutionary perspective of economic and technological change and that seeks to conceptualize 
innovation as a complex evolutionary process (Edquist, 2004). The social aspect of innovation refers 
to the collective learning processes between various company departments, as well as external 
collaboration with other companies, trainers, financial entities, universities or technology centers, 
(Cooke et al., 2000). The second body of literature is linked to regional science and its objective of 
explaining the socio-institutional context where innovation arises (Doloreux and Childbirth, 2005). 
Regional science deals simultaneously with the role of proximity (the benefits that derive from local 
advantages and spatial concentration) and the set of rules and conventions by which the process of 
creation and dissemination of knowledge occurs (Kirat and Lung, 1999).  
 
In the last decade and a half, the concept of RIS has become increasingly popular in economic 
geography and regional studies as well as with regional authorities responsible for policy making 
(Doloreux, 2004; Asheim et al., 2003; Wolfe, 2003; Asheim and Isaksen, 2002; Acs, 2001; Cooke et 
al., 2000; Braczyk et al., 1998; de la Mothe and Paquet, 1998). This growing popularity reflects the 



 

 

importance associated with learning and social interaction in relation to economic growth, as it builds 
its focus on the processes of knowledge and learning flows, on a regional scale, providing a proper 
basis for regional level policy making. 
  
The concept of RIS emphasizes the proximity between actors as one of the key variables for 
innovation (Breschi and Lissoni, 2001), placing less emphasis on the links between regions and 
sectors (more relevant to the sectoral system innovation perspective - Malerba and Orsenigo, 1993 
and 1995). However, the literature on industrial clusters has been combining the two perspectives, 
focusing on space and sectoral links (Round and Hussler, 2005), which we feel should also be 
emphasized in the context of a regional analaysis of innovation dynamics. 
 
The concept of RIS has not gained overall consensus (Doloreux and Childbirth, 2005). In fact, if we 
take the concept as a system capable of delivering innovation then the truth is, as Cooke and Morgan 
(1998) stated, only a very small number of regions would truly represent innovation systems. On the 
other hand, it could equally be argued that any region will have a system that allows it to innovate 
(with a greater or lesser intensity) (Doloreux and Childbirth, 2005; Wolfe, 2003, Cooke et al., 2000, 
Tödtling and Kaufmann, 2001), and from this point of view the main concern is not to validate the 
existence of an RIS but explain how to generate and disseminate innovation in any given 
geographical area. The latter perspective is more relevant to this article since several studies have 
demonstrated the importance of the various RIS components to the production of innovation and to 
the competitiveness of regions (Cooke et al., 2000; Sternberg, 2000), even if some elements are not 
clearly defined.  
  
 
3.2. Knowledge transfer and entrepreneurship  
 
Regarding the transfer of knowledge, as Rondo and Hussler (2005) stated, the fact of being present in 
a region seems sufficient to access “knowledge in the air". Many recent empirical studies confirm the 
existence of spillovers and their importance to technological progress and competitiveness (Acs and 
Plummer, 2005; Varga and Schalk, 2004; Acs and Varga, 2004; Keilbach and Audretsch, 2004). 
Usually these studies affirm that these spillovers are almost automatic but limited by geography, costs 
and legal restrictions (Anselin et al., 1997, 2000, Cohen et al., 2000, Jaffe 1989, Jaffe et al., 1993, 
Cohen, Nelson and Walsh, 2002). The fact that spillovers are geographically located (according to 
Feldman, 1994a, proximity increases the ability of companies to exchange ideas and recognize the 
importance of certain kinds of knowledge) has been argued theoretically and empirically in several 
studies (e.g. Jaffe, 1989; Feldman, 1994a and 1994b; Audretsch and Stephan, 1996; Anselin, Acs 
and Varga 1997 and 2000; Manski, 2000; Agrawal 2002, etc.), highlighting the importance of 
space/location. However, other authors point out that to be able to efficiently absorb the knowledge 
generated by other companies/actors, joint projects and planned interaction do need to be in place 
(Zucker et al., 1998; Breschi and Lissoni, 2001).  
 
  
A new current in the literature has, however, highlighted the role that entrepreneurship may play as a 
factor linking the produced knowledge and the creation of innovations, a vehicle which encourages 
the use of knowledge spillovers. Acs et al., (2004) and Audretsch and Keilbach (2005) argue that the 
exploitation of knowledge depends on several factors and institutional regulations, which in their 
opinion constitute the "knowledge filter". This filter represents the gap between new knowledge and 
knowledge that is "marketed". Thus, entrepreneurs take on a crucial role in transforming knowledge 
into new products and services, i.e., the knowledge spillovers are often enhanced by the activity of 
entrepreneurs. 
  
Audretsch et al., (2006) went so far as to propose a new factor of production called "entrepreneurship 
capital", linked to the extensive literature on "social capital". This capital type reflects a number of 
social and institutional factors (efficiency of the legal and financial systems, cultural aspects, etcetera) 
and therefore suggesting entrepreneurship might serve as the missing link between knowledge and 
the marketplace while simultaneously taking into account some of the elusive factors to the 
institutional dimension of RIS. 
  
Thus, it seems relevant to incorporate this entrepreneurial dimension into the study of regional 
innovation since it tackles the problems of some of the concepts involved in the traditional RIS 



 

 

definition. Moreover, the dissemination of knowledge within innovation systems can be organized by 
various actors and in different ways. There is not always a direct or a proximate link between 
knowledge and its application (Thomas and Bohn, 2003). Just as entrepreneurship seems to be a 
means of enhancing the transformation of “raw” knowledge into innovation, for the dissemination of 
knowledge there is also often the need for intermediaries in the system positioned to channel relevant 
knowledge to local demand. These intermediate players can function as a liaison between producers 
and users of knowledge thereby improving the quality of innovation systems (Bilderbeek and Hertog, 
1998; Strambach, 1997).  
  
 
 
3.3. Defining KIBS and its role in innovation   
 
Regional policy and even some supranational organizations are committed towards supporting 
regional technology/knowledge transfer through the creation of specific organizations (e.g., university 
related) and promoting innovation among networks of individual firms (Thomas and Bohn, 2003; 
Schmalholz and Reinhard, 1996). But the impact of these activities is rather limited, because besides 
the absorption of new knowledge, innovative companies need specific support in combination with 
applied knowledge (Thomas and Bohn, 2003; Reuter 2001). Thus, within an innovation system, 
certain actors responsible for disseminating knowledge should also be able to support knowledge 
users in implementing new knowledge (Thomas and Bohn, 2003). This dual function is generally 
achieved by what have become known as KIBS [Knowledge Intensive Business Services, (Miles et 
al., 1995)].  
 
Miles (1995, 24), in one of the earliest works on KIBS, classified them as "business services that 
provide information and knowledge solutions". According to Muller (2001): "KIBS can be described as 
companies that provide services, mostly to other companies, which involve a high value added in 
intellectual terms." Additionally Muller and Doloreux (2007) refer to some definitions such as: Miles et 
al., (1995: 18), "services involving economic activities that result in the creation, accumulation or 
dissemination of knowledge”; Tovoinen (2006: 2), specialized companies that provide services to 
other companies and organizations "; Hertog (2000: 505), "private companies or organizations that 
rely heavily on professional knowledge, i.e. knowledge or experience related to a specific domain 
(technical) or operational discipline (technical), for the supply of intermediate products and services 
that are knowledge-based"1.  
  
However, as Wood (2002) stated, there is no universally accepted definition, with some focusing more 
on professionals while others only classify the activities involved, such as that deployed by Freel 
(2006): Freel recognizes that simple lists may still contain some subjectivity, however, they allow for a 
greater and more comprehensible utilization) and empirically utilized by Chadwick and Glasson 
(2008) and Camacho and Rodriguez (2005). Thus, it may be important to focus our attention on the 
structural features of all these definitions. 
 
Correspondingly, several elements can be derived from these definitions. The term "business 
services" is related to specialized services rendered to other businesses and not produced for final 
consumption (Strambach 2001), and they are systematically and professionally delivered. The term 
"knowledge intensive" can be interpreted either in terms of qualification of labor force (Miles 2005), or 
in terms of the conditions for transactions between the provider and the service user (Hauknes, 1999), 
or in terms of intellectual operations where human capital is dominant (Alvesson, 1995) and where 
intangibility is prevalent. Finally, we should emphasize the strong interaction between producer and 
customer and the problem solving ability of this service type. 
 
Muller and Doloreux (2007), following Miles et al., (1995), identified three defining characteristics of 
these services: (1) they use intensive professional knowledge, (2) are primary sources of information 
and knowledge or use knowledge to produce intermediary services for production processes for their 
customers, (3) are competitive and provided primarily to other businesses. On the other hand, 
Frelinger (2009) suggested seven dimensions: (1) knowledge and creativity prevail as inputs, (2) 

                                                      
1 We might also point to many other definitions, such as Boden and Miles (2000); Tomlisnson (2002); 
Nahlinder (2000); Bettencourt et al., (2002); CRIC (2004); Wong and He (2005); Freel ( 2006); Miozzo 
and Grimshaw (2006); Simmie and Stramback (2006); Miles (2008); Freiling (2009), among others. 



 

 

relevance of professionalism, (3) focus on problem solving, (4) high degree of service adaptation, (5) 
high degree of interaction between client and supplier, (6) high intellectual value added to the 
customer through the transfer of knowledge, (7) intangibility of service, and (8) uncertainty in 
transactions. 
 
According to Miles (1995), KIBS not only store or convey information, but they also have the ability to 
organize and process information. Therefore, one of the most important attributes of KIBS is the 
capacity to transfer knowledge between customers and suppliers through the process of interaction 
and network learning, promoting the development of new skills and competencies. KIBS essentially 
provide intangible services, such as expertise, R&D and problem solving (Koch and Stahlecker, 
2007). 
 
Weighing up the various definitions and their structural elements, we can suggest a new definition, 
stating that KIBS are companies that provide services to other companies, and these services are 
basically intensive in information, knowledge and creativity (and not in tangible factors), i.e. 
knowledge-intensive solutions that address the client problems and provide them with improved or 
increased knowledge about their processes and interactions with the market. 
  
Muller and Doloreux (2007) stated that the KIBS have been researched through several approaches. 
The first, and more theoretical, deals with the recognition of these companies as a particular sector. 
Miles et al (1995), as we saw, set this out in their first definitions. The second phase is more empirical 
and related to the study of innovation carried out or facilitated by KIBS while simultaneously trying to 
understand whether KIBS innovate differently from industrial companies (Muller and Doloreux, 2007).  
 
Miles et al., (1995) elect two KIBS categories. One includes the traditional professional services and 
another includes services related to new technologies. Other classifications, such as that employed 
by Koschatzky and Zenker (1999) divide KIBS into advisory services and technical services. 
Furthermore, the categorization of Koch and Stahlecker (2007) state that KIBS services include 
business professionals (accountants and lawyers) as well as technological and scientific services 
(engineering and IT). However, as Muller and Doloreux (2007) affirmed, although these activities 
correspond to companies providing non-standard and knowledge-intensive services to other 
companies, the truth is that there may be sub-sectors of activities that share some features of KIBS 
(health-related services and some related to natural resources like agriculture, forestry, etc.). 
 
 
3.4. KIBS, Innovation and Knowledge  
  
Many of the studies about KIBS find that these services play a key role in the creation and diffusion of 
innovation in other sectors. Zarnitzky and Spielkamp (2000) consider them to be one of the main 
drivers of technical change and economic progress. Stahlecker and Koch (2007) identify KIBS as 
more innovative than other companies providing services since they are close to R&D producers (or 
they perform R&D) and their human resources have a very high level of training. Furthermore, as 
stated by Miles (2003), they enable their customers to innovate, through the knowledge and solutions 
they supply (Koch and Stahlecker, 2007). 
  
Muller and Doloreux (2007) point out that authors such as Wood (1993) and O'Farrell and Moffat 
(1995) considered that KIBS were able to act as facilitators of innovation; therefore more attention 
should be focused on the changes they cause rather than on the value adding capability of such 
services. Similarly, den Hertog (2000) and Muller and Zenker (2001) drew attention to the ability of 
KIBS to influence the performance of customers, value chains and even clusters.  
 
However, authors such as Hauknes (1998); Koschatzky (1999); Evangelista (2000); Strambach 
(2001); Larsen (2001); Djellal and Gallouj (2001); Tether and Hipp (2002); Evangelista and Savona 
(2002 and 2003); Hollenstein (2003); Tether (2003); Asian (2003); Balaz (2003); Cainelli et al., (2004); 
Drejer (2004); Wong and Sing (2004); Miles (2005); Camacho and Rodriguez (2005); Wood (2005); 
Leiponen (2005); Freel (2006); Koch and Sthalecker (2006); Koch and Strotmann (2006) have studied 
the role of KIBS in generating innovation, either by themselves or in collaboration, thus defining  KIBS 
as true innovators and not merely as facilitators.  
 



 

 

Some of these studies were conducted using data from the CIS and other surveys carried out by the 
authors (Muller and Doloreux, 2007). Some studies did find that KIBS were more innovative than 
other services and acted not only as facilitators but as sources and generators (or co-generators) of 
innovation, with some even pointing out that KIBS are sometimes more innovative than industrial 
firms (Muller and Doloreux, 2007). 
  
From the various studies, we can perceive how KIBS internally operate so as to raise the qualification 
of their employees and allow a better division of labor, which has positive impacts on productivity, 
innovation and generates economic gains. Freel (2006) shows that innovation in KIBS is strongly 
linked with the high qualification of employees.  
 
The Europe Innova, through the European Cluster Observatory (ECO) (2009), notes that, in general, 
regions with a higher KIBS intensity display a greater volume of patents and that the opposite is true 
in regions with very low KIBS concentrations even if regions with an average number of KIBS 
demonstrate great variability, which leads us to believe that the existence of KIBS is only one 
important factor among others).  
 
In addition to linking KIBS with innovation, it is important to highlight the role of knowledge within 
these firms as well as that which distinguishes them from standard services. Muller and Doloreux 
(2007) consider them to be an evolution of the business consultancy and business services concept 
from the early 1990s. They referred to Wood et al., (1993) highlighting, in their study of business 
services in the 1980s, how some companies were offering not only differentiated capabilities and 
information but also knowledge that customers were not developing internally. Antonelli (1999) 
attributes the growing importance of services to the then emerging market for knowledge (the early 
1980s), when some companies began specializing in the production of knowledge, protecting 
themselves through ownership mechanisms (Muller and Doloreux, 2007). Hertog (2000) is in line with 
other authors and emphasizes the importance of tacit codified knowledge trades, which occur 
between KIBS and their customers. Some authors emphasize the interaction among employees as a 
source of creating and maintaining a knowledge base (Larsen, 2001) while others, like Muller and 
Zenker (2001), further emphasize the role of education and interaction between clients and KIBS in 
the generation of new knowledge and its dissemination in regional or national systems of innovation 
(Muller and Doloreux, 2007). In summary, we need to stress the role of KIBS as without them 
customers simply would not be able to exploit (or to access) this knowledge (Wood, 2002). 
 
 
3.5. Location of KIBS and RIS  
 
Empirical studies do confirm that KIBS tend to concentrate geographically, more specifically in urban 
areas, forming regional clusters, producing some of the R&D that other companies seek, offering their 
services to other companies, usually linked with the industrial sector. Wood et. al (1993) refer to a ten 
times higher concentration of smaller firms in London in relation to other major cities. The 
concentration in large urban areas seems to ensure KIBS constantly evolve their knowledge base and 
human resources, because cities have a better infrastructure in relation to corporate R&D, financial 
services and utilities, as well as more interaction with a variety of partners. Basically, some demand 
factors seem to exist (the existence of agglomeration economies related to the spatial concentration 
of businesses and consumers) as well as some supply factors (production of knowledge and human 
resources in universities and research institutes) with respect to the location of KIBS (Aslesen and 
Isaksen, 2007). 
  
Although some authors argue that space does not play an important role in KIBS localization (O'Farell 
and Moffat, 1995), as new technologies allow them to perform their services at a distance, the truth is 
that the vast majority of authors prefer to emphasize the role of space. Koschatzky (1999) points out, 
studying regions and companies in Germany, that the proximity of KIBS to customers tends to be 
more relevant in terms of consultancy services, where KIBS tend to forge inter-regional links with 
R&D organizations, and not localized ties as industrial firms do, and finally KIBS that are situated in 
more central areas tend to establish links between regions. 
  
This latter idea is consistent with the work of Keeble and Nachum (2002) that states that KIBS 
clusters are not all equal, with those situated in large urban areas having a greater propensity to 
interact globally or nationally than those that are not. This finding may be linked to the fact that KIBS 



 

 

customers in large cities are also different in nature (authors, such as Aslesen and Jacobesen, 2007, 
take up this idea to study the relationship between KIBS and the headquarters of large companies). 
  
Furthermore, Wood (2002) noted the importance of large customers and urbanization on KIBS 
location and its role in innovation and strengthening the skills of clients in a global context. Essentially, 
urban areas enhance the relationship between KIBS and their clients, since the success of the 
produced innovations can be maximized. Reversing the focus of analysis, some authors see KIBS as 
key factors in the development of cities (Simmie and Strambach, 2006; Aslesen and Isaksen, 2007). 
  
Stahlecker and Koch (2006), through their study of three German regions, reported that in the early 
stages of KIBS life cycles proximity to their customers does seem to play a crucial role in their 
success, as well as integration into a regional system with a dynamic knowledge base. Hellerstedt 
and Anderson (2008) studied KIBS start-ups in Sweden, highlighting once again the role of location, 
since regions with more KIBS are those that attract more KIBS. 
 
In addition, the presence of a large market and a knowledge base are very relevant. Baptista and 
Mendonça (2008) have shown that in Portugal, access to knowledge and human capital determine 
the formation of new business services (or knowledge-intensive firms), reinforcing the idea of a 
regional system, with a knowledge base that can reinforce the existence of new companies . 
  
Another relevant factor may be the location of KIBS and their contribution to local economies. 
Sheamur and Doloreux (2007) refer to two clashing perspectives. On the one hand, we have a 
macrogeography perspective, considering that activities have a specific market space, applying the 
classical theories of location, where market conditions and infrastructure perform a key role, and in 
the location of KIBS geo-structural aspects would probably be more important than local synergies. 
Therefore,  the centralization of KIBS in urban areas might result from improvements in IT, which 
have eroded the role of distance, allowing these companies to maintain the fundamental interactions 
with their clients and their role in innovation even when distant (Sheamur and Doloreux, 2007). 
  
Moreover, the innovation systems perspective argues, keeping with the previous discussion, that 
KIBS play a vital role in the infrastructure of local innovation, and that regions with more KIBS would 
have greater benefit (that would be based on proximity as a crucial factor in knowledge transfers), that 
is, the presence of KIBS generates the dynamic of local innovation. In this perspective, the 
construction of competitiveness stems from various attributes, connected to a base of local 
knowledge, local actors, governance structures and local communities (Sheamur and Doloreux, 
2007). 
  
Although Sheamur and Doloreux (2007) seem to reinforce the first perspective, with the increasing 
centralization of urban KIBS in Canada being potentially explained by macro-geographic factors (with 
less KIBS locating near their customers), the truth is that the same authors demonstrate that non 
central/urban KIBS can play a central role in innovation systems.  
 
It seems clear that one way or another, KIBS play a role both in the production of innovation itself and 
in facilitating innovation by their customers and their presence (local or remote) seems to be vital in 
the dynamic transfer of knowledge. 
  
 
3.6. RIS actors – highlighting universities and ins titutions 
 
As we saw, innovation is enabled by a set of actors that may be collectively working in a system. In 
other words, there have to be some people or institutions which encourage and participate in the 
innovation process. Before detailing the actors involved in regional innovation, it is worth mentioning 
the actors of innovation. 
 
Regional innovation system actors can be distributed into various groups: (a) buyers, (b) sellers, (c) 
suppliers, and (d) different types of organizations (universities, research institutes, government 
institutions) and institutional settings. In other words, anyone interested in innovation and actually 
using it automatically becomes its actor (Gregersen, 1996). 
 



 

 

All the actors mentioned take part in the innovation system equally. Moreover, it is essential for the 
actors to be able to cooperate. The better the actors cooperate among each other, the more 
successful the innovation process. Innovation networks are often considered one of the most 
important types of business networks (Cooke, 1998). In other words, the innovation system seems to 
function as a complex network.  
 
This kind of networking requires communication between people and interactive learning and hence 
innovation systems are sometimes referred to as social systems (Lundvall, 1995).  
 
However, intraregional cooperation is only one aspect of successful innovation. Regional actors 
should also develop connections with external sources, for example, working with other regions or 
foreign companies. This allows for a healthy and balanced innovative policy to be implemented (Dosi, 
1988). 
 
Governmental institutions are responsible for policy decisions that may facilitate the innovation 
generated within a certain region. In addition to policy decisions concerning research funding and 
economic support, financial support should be rendered to those responsible for the realization of 
innovation in the region, usually in overcoming certain market failures that may arise in the venture 
capital sector, for example. 
 
Universities train professionals in different spheres connected to different areas. In addition, a rising 
number of universities are responsible for basic and applied research, consulting services and for 
spawning new firms in the form of knowledge intensive start-ups. Some authors (Walshok, 1997; 
Chatterton and Goddard, 2004) summarize the involvement of universities in the regional innovation 
system by their direct contribution to regional economic development through the setting-up of firms 
by faculty and students across geographical areas (Zucker et al., 1998; Di Gregorio and Shane, 2003; 
Audretsch and Lehman., 2005; Woodward et al., 2006), technology transfers, and technical 
assistance (interaction between researchers producing technology in universities and private sector 
actors generates, as aforementioned, spillovers with effects on innovative company outputs - Jaffe, 
1989; Feldman and Florida, 1994; Anselin et al., 1997, 2000; Varga, 1998; Fischer and Varga, 2003). 
Also, universities contribute indirectly to the development of regional innovation capabilities through 
the creation of networks interlinking important regional economy stakeholders, analysing the regional 
economy and through the development of innovative norms of trust and cooperation. 
 
Institutions are “social relations” that frame the activities of production, consumption and exchange 
(Setterfield, 1993:756) and correspondingly should be understood within a specific context (even if 
evolving, they should be addressed in a specific historical time). They integrate various systems (e.g., 
social, economic), scales of governance (e.g., local, regional, national), and by levels of inter-
relationship (e.g., among individuals) (Doloreux and Parto, 2005)  
 
Within the context of institutions Cooke et al., (1997) emphasize the importance of interactive 
learning, the financial structure and the culture of production. Innovation implies the linking of these 
subsystems. 
 
They make the case that regional policies should be directed towards establishing better relations 
between the different interested parties to the innovation process and minimize uncertainties. 
Therefore, this financial system, should increase the flows of information between parties while 
simultaneously implementing specialized financing formulas that boost innovation (whether through 
market structures or through government/private ventures). At the same time it seems to us that the 
financial system, through its project funding requirements, can bring several parties together, for 
example, firms wanting to innovate seek funding, but some programs will link them to universities that 
help them to set up/finalize their project and at the same time link them to other government agencies 
that may help and give additional funding (obviously this is not always the case in every region or the 
order is not exactly as stated, but in the case of Portugal that we study below, several funding 
programs and venture capital enterprises link up the state, local authorities, banks, 
associations/organizations that promote private enterprise and universities) .  
 
Regarding learning, Cooke et al., (1997) state that if governments wish to wield influence able to 
improve a system’s technological and innovation capacity, they should adopt policies that enhance a 
region’s learning capacity. This is important not only because it helps in “producing” human resources 



 

 

but also because education organizations (like universities) can produce additional knowledge, can 
innovate, generate spinoffs and collaborate with companies. Furthermore, there’s a strong policy side 
to this question as when firms do not provide learning/training opportunities to their employees, policy 
recommendations should compel them to do so (generally the case in the E.U.). Also, there is the 
learning organization facet that should also be promoted enhancing the firm’s capability to learn and 
alter their competences, even if this discussion slips into the realm of management studies. 
 
Finally, they point out the following cultural aspects as innovation conductive: culture of cooperation; 
associative culture; learning culture; coordination and public/private consensus; labour relations; 
existing interface mechanisms; different types of learning capacity; social valorisation of the use of 
science; university linked to the productive system; non-bureaucratized educational and training 
system (Cooke et al.,1997;488). Obviously, these cultural and institutional aspects will frame the 
context of the learning and financial systems. 
 
 
 
4. Measuring Innovation 
 
The question of how to measure innovation has divided researchers in accordance with the very 
concept of innovation. Usually, the classification deployed is that from the Oslo Manual (OECD, 2005) 
that was mentioned above referring to new products (goods and services) and processes introduced. 
In addition, the 2005 version of the Oslo Manual introduced two new categories of innovation: 
organizational innovations and marketing. An organizational innovation is defined as "the 
implementation of a new method of organizing the company's business practices, the organization of 
the workplace or in external relations”, and marketing innovation is "the application of a new 
marketing method involving significant changes in product design or packaging, product placement, 
product promotion or pricing in order to reach new customers and improve sales” (Millot, 2009).Thus, 
using a more Schumepterian (Schumepter, 1934) view of innovation, it includes new sources of 
inputs, new products, new processes, new organizational forms and market innovations. 
 
An issue that is particularly important is the introduction of something new in the market, since it is 
this phenomenon that embodies innovation, since the act of creation embodies invention. 
  
Some authors (Lundvall, 1995) suggest there are two basic methods of measuring innovation 
capacity, the type of inputs and type of outputs. 
  
The main criteria for measuring outputs are the results of the innovation process. These may include 
licenses and patents as measures of generic innovation. However, output measures can be 
individual/specific to each organization. For example, a company focused on the production of new 
goods can measure its innovation with the amount of technological advances in production or used as 
the amount of advances/improvements in the product itself. Furthermore, the service provider may 
count as some of the innovative new services offered to customers. The main feature able to help in 
defining whether or not there is a successful innovation is the economic value of innovation. 
Successful innovation is that which is beneficial to both producers and customers. Thus, in general, 
the actual output of the innovation process is very difficult to measure. 
  
The input measures refer to efforts that are put into the generation of innovation in certain companies 
or institutions or even regions. In other words, the method of input measurement is concentrated in all 
the intellectual and financial activities that were necessary for a particular innovation. This includes 
the work of researchers, knowledge created and disseminated, the money spent on some innovation, 
etcetera (Karlsson and Olsson, 1996).  
 
The amount of money spent on R&D is sometimes used as a proxy for innovative activity in a region. 
Furthermore, it is extremely important to consider the level of higher education in the region linked to 
innovative activities, since highly skilled workers tend to have high potential to facilitate innovation. 
Moreover, following the first viewpoint one should account for the profitability of industrial or 
technological innovations. When comparing different regions, another measure for the ability of 
innovation could be the amount of services/customers adopting the innovations. The more developed 
the professional support and technical organization, the greater the level of innovation in the region. 



 

 

  
However, the traditional measures of innovation that we have mentioned, such as patents and R&D 
(which are actually an input to the process) are inefficient when dealing with the business side of 
innovation (marketing) and with the measurement of new forms of innovation identified by the third 
version of the Oslo Manual (OECD, 2005). The problems arising from the use of patent counts as a 
proxy for the level of innovation have been studied (e.g., Pavitt; 1988; Griliches, 1990; Archambault, 
2002). Therefore, several empirical studies have proposed alternatives such as new product sales 
(Liu and White, 1997), changes in firm-level stock market value (Pakes, 1985), literature-based 
innovation counts (Acs et al., 2002), the number of new products (Fritsch, 2002) and the number of 
patent citations (Trajtenberg,1990a,b). Obviously some of these measures carry similar problems (Li, 
2008) and patents seem to be widely accepted as an innovation proxy (Li, 2008). 
  
Nevertheless, there has been a growing interest in the use of trademarks as an indicator of innovation 
in recent years. Statistical studies on brands were used to obtain new information on several issues, 
such as the differences between countries in using trade (Baroncelli et al., 2004a), trade 
specialization (Fink et al., 2003) and the use of trademarks as a disguised form of protectionism 
(Baroncelli et al., 2004b). 
 
  
Intuitively, trademark applications can be related to marketing innovations, i.e. changes in marketing 
methods in order to reach new customers and increase sales. According to the marketing literature, 
the purpose of branding is to attract customers and build a relationship of fidelity, ultimately to identify 
and distinguish a product/service associating certain intangible characteristics with their 
use/purchase. This differentiation can be achieved through a number of marketing innovations, for 
example, product packaging, different forms of communication (public relations, publicity and 
promotion, etcetera) (Elliott and Percy, 2006).  
 
Furthermore, these trademarks may be associated with the launch of new products and services, 
though this fact is not totally homogeneous among all sectors. Several studies have shown that 
trademarks are more representative in the consumer goods sector than in the intermediate goods 
sector (Greenhalgh et al., 2001a; Mainwaring et al., 2004), while the number of trademarks related 
with new services has been growing rapidly during the last decade (Schmoch, 2003; Jensen and 
Webster 2004; Loundes and Rogers 2003; Greenhalgh et al., 2001a). 
  
Some studies have shown through analysis of empirical data that there is a correlation between 
trademarks and innovative activities. These studies find a positive and significant relationship 
between trademark applications and several variables of innovation (patents, R&D, the turnover from 
new products, the number of new products launched, etc.), in various sectors (Millot, 2009). This 
correlation seems to be more intense in the service sector, especially in KIBS (Schmoch, 2003; 
Mendonça et al., 2004), in high technology (Mendonça et al., 2004), and other sectors such as 
pharmaceuticals (Malmberg, 2005; Millot, 2009). Mendonça et al., 2004, find a particularly good case 
for Portugal where trademarking seems clearly linked to more high-tech sectors. Higher-tech” sectors 
tend to care about, and actually use, more trademarks in the course of their business activities than 
“lower-tech” sectors and highly information-intensive services are also found to make greater use of 
trademarks in their business strategies than low information-intensive sectors . 
 
The results show a significant positive correlation between trade and innovation in various sectors, 
suggesting these could be used as an indicator for certain types of innovation, supplementing the 
information obtained from other innovation indicators (Millot, 2009). 
  
There are obvious advantages to the use of trademarks in innovation studies. The first is practical: 
there are large amounts of trademark applications and these applications are recorded and collected 
by official bodies throughout the world and over an extensive period of time (Millot, 2009). Therefore, 
international and temporal comparisons are possible. Moreover, patents do not reflect the commercial 
success of an innovation but trademarks are more likely to do so. Many patented inventions are never 
commercialized because they never give rise to useful applications (Millot, 2009). As mentioned, no 
matter the level of technological progress included in an invention, should it not be marketed then it 
cannot result in any economic impact.  
 
Contrary to patents, trademarks are clearly linked to product marketing as they are primarily deployed 



 

 

to sell products or services in the marketplace. Thus, they cast a different light on innovation, less 
focused on technology and more on the commercial front, a common criticism to the use of patents. In 
addition, brands render the measurement of non-technological innovation possible, which has had 
increasing importance to modern economies (Millot, 2009). Contrary to patents, trademarks are 
present in almost all sectors of the economy, including services. Trademarks are an important factor, 
especially in services, since in the absence of obvious physical features customers make choices 
based on references related to brands (Elliott and Percy, 2006). 
 
Obviously trademarks per se have similar problems to those found with patents: as not all inventions 
can be patented and not all patentable inventions are patented, similarly in the case of trademarks, 
not all companies decide to apply for a trademark. Hence, if decisions to apply for an IPR vary among 
different companies, technologies, industries and countries, decisions about trademarks should also 
vary (Mendonça et al., 2004). In addition, the novelty of the product of service covered by the 
trademark is also disputable. A small restaurant or a company that produces nails in the exact same 
way as all others may request a trademark, therefore the “new” aspect of innovation can be mitigated 
(though one could argue that when creating a trademark the company is adding value in  different 
ways – even if intangible, thus inevitably introducing a certain degree of novelty). 
 
On the other hand, because trademarks are cheaper and do not require a technological breakthrough, 
a much wider range of small and medium sized companies (SMEs) are likely to be involved in 
applying for trademark rights compared to patent rights. The nature of the products offered by service 
companies also make them more appropriate for trademark protection than for patent protection 
(Mendonça et al., 2004).  
 
 
 
 
 
 



 

 

5. Measuring the determinants of innovation within a RIS 
 
5.1. Conceptual and empirical approach  
 
The core of this analysis is the notion of an innovation production function, following the literature on 
idea-driven growth models (Jones, 1995; Romer, 1990), that we augmented with a set of factors 
derived from our previous discussion.2  
 
Our theoretical function is: 
 
 
 
where   stands for the innovation/new ideas flux, for the average skill of labour and the  subscript is 
the adjusted productivity for one unit of labour.  is the labour input devoted to the “production of 
innovation sector” (originally “ideas sector”) and stands for the factors discussed above, linked to RIS 
literature.  
 
We augmented the original expression with  that stands for entrepreneurship capital, a measure that 
can be seen as the missing link between knowledge and market taking at the same time into account 
some of the elusive factors in the institutional dimension of RIS. 
 
The additional factor  that we include can be broken down into seven categories: 
 

• Market (M) – comprising the market dimension available to companies and its value; it 
represents the market that is readily available for some innovations (that are firstly 
commercialized in a specific area rather than across the world); this market is a raw measure 
not bounded by space; 

 
• Innovation environment (ID) – where we consider the decisions of both firms and government 

organizations to undertake R&D; 
 

• Geographical/agglomeration factors (G) – space plays an important role in innovation; as we 
saw, several authors consider the existence of knowledge spillovers bonded by space.; 
therefore, we consider that several factors will be determinant to a region’s innovation 
capability, such as how far this region is from those more innovative and whether this region 
has a potential market for its innovations (measured by space); 

 
• Learning environment (U) – here we consider the size of the learning system in a specific 

region since we perceive this an essential piece in the RIS setting; 
 

• Networking (N) – these factors take into account those organizations that help to create 
linkages between the different actors, that sometimes may even themselves innovate but are 
also specialized in making others innovate (such as KIBS); 
 

• Institutions (I) – the elusive concept that takes into account cultural aspects, policies and the 
ease of doing business in a specific region; 

 
• Financial system (F) – As we saw the financial system can be important 

in driving innovation and linking the different actors in a RIS. 
 

                                                      
2 One should also mention the contributions of Pose and Crescenzi (2006) that through similar 
analysis, but using different combinations of factors identified by different approaches to the study of 
innovation, show that not only are the traditional linear model local R&D innovative efforts important 
but also the local socio-economic conditions and the proximity (of local and neighboring knowledge) 
are important variables in the generation of innovation. Furthermore, Buesa, Heijs and Baumert 
(2008) also use factorial analysis to group a set of variables measuring the national environment, the 
regional environment, innovating firms, universities and R&D, and incorporate them into an innovation 
production function showing their importance to innovation.   



 

 

Thus,  incorporates the policies, resources, linkages that could be expected to influence innovation in 
a region, according to the literature. As a consequence of this approach being rather extensive it 
raises some problems as some variables may be collinear.  
 
For the majority of the estimations we used log variables and specified the flow of innovation as a 
production function: 
 
 
 
 
Our research hypotheses summarize our previous discussion: 
 
H1 – Regional innovation is strongly linked to entrepreneurship (as a social measure and as a tool for 
marketing knowledge).  
 
H2 – KIBS sector size/creation plays an important role in the innovation output of a certain region 
 
H3 – Location in space plays a role in generating innovation. 
 
H4 - The institutional setting is vital for innovation. 
 
 
5.2. Variables  
 
This section describes the data used in our estimates. The data covers the 30 Nuts3 regions in 
Portugal through the period 1993 to 2008, though for estimation reasons the panel was balanced to 
1994 – 2007. 
 
Means and standard deviations are reported in Appendix A. 
 
One of the main challenges was to collect an extensive set of data from a period that suffered 
statistical alterations (whether in the correspondent Portuguese NACE classification, changes in the 
Nuts 3 regions or finally in the availability of certain data types). 
 
As a proxy for “new to the country” innovations ) we employ the number of patents in the European 
Patent Office combined with the number of European trademark applications (patentes e marcas). 
Though the number of patents may constitute a good measure of technologic innovation (even if we 
disregard all the problems mentioned above), in countries such as Portugal, where both the European 
innovation and regional innovation scoreboards show that little patenting is undertaken and that 
several industrial sectors seem to shrivel up in terms of innovation, even if quite a lot of progress has 
been achieved in the knowledge intensive service sector (Mendonça et al., 2004), as discussed,  we 
can adopt trademarks to reveal  aspects of innovation and industrial dynamics that are not fully 
apprehended by patent analysis. As stated before, even if existing companies are tinkering with 
trademarks, it usually does mean new products or at least new alternatives ways of commercialization 
and hence we are in the presence of innovations.  
 
We use the EU trademark system (data from OHIM) where applications from all countries/regions are 
considered on an equal footing (providing a useful basis for comparisons). Furthermore, different 
trademark applications are judged by precisely the same three criteria, using the same database. 
Also, we prefer to analyze trademarks that are protected at the European level as this kind of request 
by companies points toward a higher degree of novelty and of marketing capabilities (in contrast with 
that associated with a national trademark). It should also be noted that we focus on the flux of new 
trademarks and not on the stock of existing trademarks.  
 
The collected data was locality bounded so in order to utilize it we built routines that connected 
trademarks and patent databases with a localities database and with Nuts 3 regions (provided by 
Eurostat), thus obtaining the number of trademarks and patents, by year, by Nuts 3 region. 
  
 



 

 

To capture human capital (), we used the percentage of the population with a higher education degree 
(rh)  (following Acs et al., 2005; Audretsch and Keilbach 2004a). A greater schooling/hig
percentage is thus expected to positively impact on growth (Sala
 
For the regional ideas stock (A 
prices, as a proxy for technological sophistication (Furman et
 
Regarding the proxy for entrepreneurship (
region divided by its population. This indicator reflects the ability of inhabitants of a given region to 
create a new company (Audretsch and Keil
to a large degree of stochastic disturbance in a short period of time, following Audretsch and Keilbach 
(2004a), we used a 3 year moving average. Also in accordance with Audretsch and Keilbach (200
we divided entrepreneurship into total entrepreneurship (
entrepreneurship (empmkibs ). If we take the knowledge filter and entrepreneurship capital theory, 
then all entrepreneurship should be accounted for, but if we foll
exclusively linked to the production of new knowledge, then we can conjecture that new hi
KIBS firms would be most suitable to grasping the opportunities for converting knowledge into 
economic valuable knowledge.3  
 
, is the number of R&D workers in the region. 
 
As for  we have: 

 
• Market (M) – number of companies in a region divided by employment (
• Innovation environment (ID) 
• Geographical/agglomeration factors (G) 

large cities, the localization of a region (coordinates) and the potential market (
the values computed by the European Spatial Planning Observation Networking
where potential accessibility is calculated based on two elements: population in NUTS 3 
regions and the effort (time, distance) to reach them. The accessibility model used by ESPON 
measures the minimum travel time between all NUTS 3 regions. In this case, mul
accessibility integrates the accessibility by road, rail and air into one indicator expressing the 
combined effect of these modes for each NUTS 3 region;  in sum, potential accessibility 
describes how easily people in one region can reach people lo
(ESPON, 2009). 

• Learning environment (U) 
the number of higher degree establishments in a region (

• Networking (N) – as a proxy for networking we use, following the
of the KIBS sector (KIBS
networking agents. 

• Institutions (I) – the intuitional setting is proxyed by the efficiency of the judicial system 
(number of processes with decisions in that year divided by the number of delayed and new 
processes). Furthermore, entrepreneurship capital can be seen as a social capital measure 
since it translates the ease of setting up new firms and the will to do so.

• Financial system 
capita (
regional financial system.

 
 
Data on GVA, Population, Prices, Employment, R&D, Universities, Education,  Credit, R&D personnel 
and expenditure, was taken from the INE Database (available online for the years 1993 to 2003  
orselected from requested databases and digitalized regional statistical compendiums). 
 
The “Quadros de Pessoal” database which is part of a national registry of busi
to examine start-ups across sectors and years, therefore determining the proportion of rapidly 
expanding start-ups per region.  

                                                     
3 We used the Portuguese national statistical office 
KIBS classification also in line with the literature and set out in the appendix.

we used the percentage of the population with a higher education degree 
(following Acs et al., 2005; Audretsch and Keilbach 2004a). A greater schooling/hig

percentage is thus expected to positively impact on growth (Sala-i-Martin, 1995). 

 we use real Gross Value Added per capita (vabpercapita
prices, as a proxy for technological sophistication (Furman et al., 2002).  

Regarding the proxy for entrepreneurship (E) we used the number of new businesses created in a 
region divided by its population. This indicator reflects the ability of inhabitants of a given region to 
create a new company (Audretsch and Keilbach, 2004a). As the number of new firms set up is subject 
to a large degree of stochastic disturbance in a short period of time, following Audretsch and Keilbach 
(2004a), we used a 3 year moving average. Also in accordance with Audretsch and Keilbach (200
we divided entrepreneurship into total entrepreneurship (Empm ), hi-tech (

). If we take the knowledge filter and entrepreneurship capital theory, 
then all entrepreneurship should be accounted for, but if we follow a view where entrepreneurship is 
exclusively linked to the production of new knowledge, then we can conjecture that new hi
KIBS firms would be most suitable to grasping the opportunities for converting knowledge into 

 

the number of R&D workers in the region.  

number of companies in a region divided by employment (empresaspop
Innovation environment (ID) – regional R&D spending. 
Geographical/agglomeration factors (G) – urbanization (urb ) – number of persons living in 
large cities, the localization of a region (coordinates) and the potential market (
the values computed by the European Spatial Planning Observation Networking

re potential accessibility is calculated based on two elements: population in NUTS 3 
regions and the effort (time, distance) to reach them. The accessibility model used by ESPON 
measures the minimum travel time between all NUTS 3 regions. In this case, mul
accessibility integrates the accessibility by road, rail and air into one indicator expressing the 
combined effect of these modes for each NUTS 3 region;  in sum, potential accessibility 
describes how easily people in one region can reach people located in other regions 

Learning environment (U) – we use the number of tertiary education students in a region and 
the number of higher degree establishments in a region (uni ). 

as a proxy for networking we use, following the previous discussion, the size 
KIBS ) and also the previous variable (empmkibs ) to account for new 

the intuitional setting is proxyed by the efficiency of the judicial system 
ses with decisions in that year divided by the number of delayed and new 

processes). Furthermore, entrepreneurship capital can be seen as a social capital measure 
since it translates the ease of setting up new firms and the will to do so. 

Financial system (F) – we here use real total loans (2000 prices) per 
capita (credpop ) as our proxy for the dimension and efficiency of the 
regional financial system. 

Data on GVA, Population, Prices, Employment, R&D, Universities, Education,  Credit, R&D personnel 
penditure, was taken from the INE Database (available online for the years 1993 to 2003  

orselected from requested databases and digitalized regional statistical compendiums). 

The “Quadros de Pessoal” database which is part of a national registry of business firms allowed us 
ups across sectors and years, therefore determining the proportion of rapidly 

 

              
We used the Portuguese national statistical office – INE - classification of high-tech firms with  our 

KIBS classification also in line with the literature and set out in the appendix. 

we used the percentage of the population with a higher education degree 
(following Acs et al., 2005; Audretsch and Keilbach 2004a). A greater schooling/higher education 

 

vabpercapita ), at 2000 

) we used the number of new businesses created in a 
region divided by its population. This indicator reflects the ability of inhabitants of a given region to 

bach, 2004a). As the number of new firms set up is subject 
to a large degree of stochastic disturbance in a short period of time, following Audretsch and Keilbach 
(2004a), we used a 3 year moving average. Also in accordance with Audretsch and Keilbach (2004) 

tech (empht ), and KIBS 
). If we take the knowledge filter and entrepreneurship capital theory, 

ow a view where entrepreneurship is 
exclusively linked to the production of new knowledge, then we can conjecture that new hi-tech and 
KIBS firms would be most suitable to grasping the opportunities for converting knowledge into 

empresaspop ) 

number of persons living in 
large cities, the localization of a region (coordinates) and the potential market (dist ) - we used 
the values computed by the European Spatial Planning Observation Networking(the ESPON) 

re potential accessibility is calculated based on two elements: population in NUTS 3 
regions and the effort (time, distance) to reach them. The accessibility model used by ESPON 
measures the minimum travel time between all NUTS 3 regions. In this case, multimodal 
accessibility integrates the accessibility by road, rail and air into one indicator expressing the 
combined effect of these modes for each NUTS 3 region;  in sum, potential accessibility 

cated in other regions 

we use the number of tertiary education students in a region and 

previous discussion, the size 
) to account for new 

the intuitional setting is proxyed by the efficiency of the judicial system (inst ) 
ses with decisions in that year divided by the number of delayed and new 

processes). Furthermore, entrepreneurship capital can be seen as a social capital measure 

we here use real total loans (2000 prices) per 
) as our proxy for the dimension and efficiency of the 

Data on GVA, Population, Prices, Employment, R&D, Universities, Education,  Credit, R&D personnel 
penditure, was taken from the INE Database (available online for the years 1993 to 2003  

orselected from requested databases and digitalized regional statistical compendiums).  

ness firms allowed us 
ups across sectors and years, therefore determining the proportion of rapidly 

tech firms with  our 



 

 

 
5.3. Estimation 
 
Data has been pooled over regions and years for the period 1993 to 2007, although there was not 
data for the entire period for all variables (namely for R&D spending and R&D personnel).  
 
One of the first problems we encountered was the structure of our dependent variable. Since we 
wanted to use a composite of patents and trademarks we decided to adopt different approaches. The 
simplest one was to add the two variables (or add them with different weights, thus enhancing the 
importance of each variable). The second approach was to add a normalized version of each variable, 
though through this method one would lose a great part of a variable’s variance (though we performed 
estimations and return to discuss this specification below). The third approach was to conduct a factor 
analysis reducing the two variables to one, where possible. So, a reduction strategy was followed, 
starting with two of the variables and iteratively reducing it. The elimination used the principal 
component analysis method and generated a new component variable (var44 ).The KMO statistic 
indicated that factor analysis is reasonably appropriate for these variables (Reis, 2001; Pereira, 
2004). The Bartlett sphericity test confirmed the conclusion, with its significance lower than 0.05 (it 
was 0.000). The new component variable explained 90% of the variance in the two variables.   
 
Thus, when using the aggegated patents and trademarks we decided to utilize count models, since 
they better fitted the structure of our data (discrete, non-negative and with a fair amount of zeros) and 
when using the component variable that had a different structure we utilized more linear models (the 
resulting component data had no zeros and had negative values).  
 
When estimating the model with the component variable, we went through a set of different 
estimations. We should first discuss some advantages and disadvantages of those estimation 
methods most commonly adopted for the analysis of similar problems.  
 
The immediate choice would be OLS. OLS could be used to estimate models created by a pooled 
specification, such as ours. However, in the presence of non-spherical errors, such as 
heteroskedasticity across regions and autocorrelation within regions, OLS yields consistent but 
inefficient parameter estimates (Greene, 2003). The generalized least squares (GLS) methodology 
uses the information about the non-spherical error structures and yields unbiased and efficient 
parameter estimates. However, GLS assumes that the variance-covariance matrix is known (which is 
not the case). The Kmenta–Parks method is based on GLS and can correct for temporally correlated 
errors and panel heteroskedasticity as well as contemporaneous correlations across units. Beck and 
Katz (1996, 2002) propose a less complex method, which retains OLS parameter estimates 
(consistent but not efficient) but replaces OLS standard errors by the so-called PCSE. Beck and Katz 
(1996) argue that OLS with PCSE is superior to the Kmenta FGLS approach when estimating panel 
models using small samples, therefore PCSE is more efficient than OLS standard errors and feasible 
for utilisation with either OLS or Prais–Winsten. So, the PCSE estimation has been very popular 
within social sciences in the past few years.  
 
Nevertheless, a simple exogeneity test showed us that some of the regressors were endogenous and 
we therefore decided to deploy a Instrumental Variable-GMM estimation, instrumenting the 
endogenous variables with various lags. Furthermore,  since we should consider that there is 
somewhat of a lag between inputs and outputs even when its length is subject to study (Hall et al., 
1986), this type of estimation is very useful.  
 
We also performed econometric estimation using panel data regression to account for regional fixed 
effects, since non-observed differences between regions may arise mainly due to the following types 
of factors: differences in regional industrial structure; differences in local labor market conditions and 
real estate prices; different regional cultural attitudes. Nevertheless, we believe our variables capable 
of grasping the majority of individual effects. 
 
We performed a Wald Test Modified for fixed effects groups and detected the presence of 
heteroskedasticity before then performing three variations of a test for cross-sectional dependence 
(Pesaran, Friedman and Frees) and rejected that the error terms are independent across cross 
sections (Sarafidis, 2006). These results are consistent in all models tested. Also, we performed the 
Wooldrige test for panel data and detected autocorrelation (see Drucker, 2003, Wooldridge, 2002), 



 

 

when using patent+trademarks  (mpp ) counts as the dependent variable. When using the composite 
variable (var44 ) we did not detect autocorrelation. 
 
One important factor that should be noted is that some of our variables were highly collinear. We 
performed VIF tests (variance inflation factors for the independent variables) using all the variables in 
the set as dependent variables and we decided to exclude several, based on these tests and based 
on the pair-wise correlations, since our models often found multicollinearity. All variables related to the 
raw number of firms seemed to be strongly related with the size of the learning sector – which makes 
sense, since bigger regions (in population and companies) have more higher education organizations 
present (the same happened to the variable real credit per capita). Thus, we maintained the following 
variables in our model: empm, empmkibs, vabpercapita, dist, rh inst, urb  and the dependent 
variables (marcas, patentes, mpp=marcas+patentes,  and component (var44 ).  
  
 
When performing count model estimations, given the high variability in the number of 
patents/trademarks across Nuts 3 regions, and the large number of zero entrants observed, the 
Poisson distribution was not used in the present study. In cases where there is overdispersion, i.e. 
where the sample variance is higher than the sample mean, the Poisson variance assumption does 
not hold (Cameron and Trivedi, 1986, 1990). A Pearson residuals test was performed, confirming the 
inadequacy of the Poisson distribution to our sample. Thus, we used Negative Binomial (NB) 
distribution. Within the context of NB estimation, we adopted a random effects model (RE), a fixed 
effect model (FE) and an averaged population model (where the interpretation of results is harder, but  
we better handle heteroskedasticity and autocorrelation) 
 
Model estimation correcting for spatial autocorrelation (Anselin, 1988, 2001) provided non-significant 
coefficients, meaning that there is no spatial autocorrelation in our data when using the Nuts3 level of 
analysis. Thus, patenting and trademarking in adjacent regions seems to be independent. An 
explanation for this result may be that Portuguese regions tend to neighbor very different types of 
regions. This is consistent with previous results obtained for Portugal (Figueiredo et al., 2002 and 
Baptista and Preto, 2007). 
 
 
Finally, we should note that some estimations are calculated for fewer regions and observations since 
not all data was available for the entire period. Data on R&D spending and personnel was omitted 
since we were only able to collect six years over our period of analysis. Further data for high-tech 
firms was omitted since it was almost zero in the majority of cases.  
 
 
5.4. Results 
 
Since our tests indicated that some preliminary estimations and tests showed signs of multicollinariety 
we now decided to constrain our model to a few selected variables. Despite using this set of seven 
variables we performed additional estimations for groups with more variables, though not shown here 
(in the appendix we have an additional table with the variable empresaspop ). 
 
Also, as stated, the model with the component variable showed no signs of autocorrelation, so our 
model estimations took that into account. 
 
First, we estimated POLS, a fixed effects model and a PCSE model (a linear estimation corrected for 
panel specific heteroskedasticity).  
 
The results are quite striking given the fact that consistent coefficients are estimated across different 
models.  
 
Variable empm  has a small but negative coefficient and is always significant at 1%. Hence, a positive 
variation in the mean of total non-technological entrepreneurship rate translates into a negative 
variation in var44 . This probably means that the majority of new non-KIBS firms neither patent nor 
apply for European trademarks, and regions with more new non-KIBS firms will have less relatively 
less innovation (since our entrepreneurship rates are related with population). 
 



 

 

In all models, empmkibs  is strongly significant with a coefficient near 7. This means that KIBS 
entrepreneurship (that may proxy linkages and the ability to transform “raw” knowledge into 
innovation) is one of the main drivers of innovation in Portugal and of efficiency in the Nuts 3 RIS.  
 
Vabpercapita  is significant in POLS, PCSE and GMM with a positive value in those estimations (as 
expected, regions with more technological sophistication should “innovate” slightly more). The same 
happens to university/learning system (uni ) and to our measure of potential market (dist ). 
 
The third most important factor seems to be the institutional (inst ) setting, significant and positive in  
the POLS, PCSE and GMM estimations. That clearly underlines the importance of cultural and policy 
aspects in a certain region 
 
The strongest factor explaining innovation, after KIBS entrepreneurship, is the regional endowment of 
human capital (rh ). 
 
The least compelling result we obtained is that linked to urbanization (urb ). One would expect regions 
with a greater percentage of people living in cities to have more innovation. However, it seems that 
the values experienced a very low level of variance over the last decade, thus diminishing its 
importance. 
 
 
Table 1  – Determinants of innovation in Portuguese RIS (1994-2007) – estimating component 
(brands+patents - var44 ) 
 
POLS - robust  FE PCSE  IV-GMM 

 Number of obs. = 323 
F( 8, 24) = 27,22 
R-squared = 0,8128 
Number of clusters (r) = 25  

 Number of obs. = 323 
Group variable (i): r  
R-sq: within = 0,3603  
F(6,292) = 15,34 
corr(u_i, Xb) = -0,9501 
Prob. > F = 0,0000 
sigma_u 2,3254569 
sigma_e ,36210323 
rho ,97632752 

 Group variable: r Number of 
obs. = 323 
Time variable: ano  
Panels: correlated 
(unbalanced) 
Autocorrelation: no  
Estimated covariances = 325  
R-squared = 0,8128 
Estimated autocorrelations = 0  
Wald chi2( 8) = 515,68 
 

  Number of obs. = 
275 F( 8, 266) = 
42,31 
Prob > F = 0,0000  
Hansen J statistic: 
0,666, P-value 0,77 
Instrumented: 
vabpercapita rh 
Included 
instruments: 
empmkibs empm 
inst urb dist uni 
Excluded 
instruments: 
L2.vabpercapita 
L.vabpercapita 
L2.rh L.rh 
 
 

var44 Coef. Std. 
Err. 

P>t Coef. Std. 
Err. 

P>t Coef. Std. Err. P>t Coef. Std. 
Err. 

P>z 

Empm -
0,44867 

0,1905
8 

0,027 -0,4216 0,1227
4 

0,001 -0,44867 0,11822 0 -
0,393

80,4402 0

Empmkibs 7,54545 2,6413
5 

0,009 6,59335
9 

2,1721
2 

0,003 7,54545 1,61454 0 
6,8420,1248 0,015

Urb -
0,01259 

0,0082
3 

0,139 0,18489
5 

0,3475
8 

0,595 -0,01259 0,0024 0 -0,0130,0042 0

Vabpercapi
ta 

0,01374 0,0080
3 

0,1 -
0,00661 

0,0066
7 

0,323 0,01374 0,00227 0 0,015
30,0039 0,002

Uni 0,02941 0,0040
0 

0       0,02941 0,00404 0 0,030
90,0036 0,011



 

 

Inst 1,09996 0,9709
9 

0,268 1,29962
1 

0,6141
2 

0,035 1,09996 0,47948 0,022 1,1340,0042 0,002

Rh 4,14376
7 

3,2587
6 

0,216 6,78961
4 

2,9046
4 

0,02 4,14376 0,97456 0 4,4051,8073 0

Dist 0,01542 0,0050
3 

0,005       0,01542 0,00191 0 0,0170,0021 0

_cons -
1,82612 

0,5457
5 

0,003 -
5,97346 

9,5291
7 

0,531 -1,82612 0,22039 0 -1,9940,2729 0

 

 
 
 
 
 
 
 
 
 
Table 2  – Determinants of innovation in Portuguese RIS (1994-2007) – estimating component 
(brands+patents) with lagged variables  
 
    LAG 

    FE PCSE  IV-GMM 

     Number of obs. = 325 
Group variable (i): r  
R-sq: within = 0,2818 
F(6,294) = 12,95 
corr(u_i, Xb) = -0,9255  
Prob. > F = 0,0000 

 Group variable: r  
Number of obs. = 325 
Time variable: ano  
Number of groups = 25 
Autocorrelation: no 
autocorrelation  
Estimated covariances = 325  
R-squared = 0,7906 
Estimated autocorrelations = 0  
Wald chi2( 8) = 317,86 
sigma_u 2,1213158 
sigma_e ,43388478 
rho ,95984503 

Number of obs.= 275 
F( 8, 266) = 40.04 
Prob > F = 0.0000 
Instrumented: L.vabpercapita 
L.rh 
Included instruments: empmkibs 
empm L.inst L.urb dist uni 
Excluded instruments: 
L2.vabpercapita D.vabpercapita 
L2.rh D.rh 

    

   var44 Coef. Std. Err. P>t Coef. Std. Err. P>t Coef. Std. Err. P>t 

   empm -0,21638 0,16639 0,19 -0,24564 0,1552 0,114 -0,3970 0,1420 0,005

   empmkibs 2,193682 3,57734 0,54 4,19881 2,2209 0,05 6,3783 2,3089 0,006

   urb 0,17048 0,470935 0,71 -0,01431 0,0027 0 -0,0130 0,0040 0,0001

   l.vabpercapit
a 

-0,00494 0,006668 0,46 0,01660 0,003 0 0,0153 0,0042 0

   uni (dropped)    0,03573 0,00536 0 0,0314 0,0038 0

   l.inst 1,286976 0,57680 0,02 0,927884 0,52960 0,08 0,7850 0,4834 0,104

   l.rh 9,345566 3,99452 0,02 5,23426 1,27370 0 4,7180 1,9817 0,017

   dist (dropped)    0,01634 0,00208 0 0,01676 0,0020 0

   _cons -5,68881 12,8326 0,65 -1,93912 0,24418 0 -1,8147 0,2210 0

 



 

 

 
 
 
As we stated, we estimated the model with some lagged variables, searching for a different 
specification that could avoid some endogeneity problems. As seen in the table above, the results are 
quite similar, especially for the IV-GMM estimation. Obviously, the FE model does not prove 
consistent as we are still facing the same heteroskedasticity and correlation problems. 
 
Since our model comprises some dynamic, we also performed estimations on a dynamic model using 
a GMM with the Arellano-Bover estimator (where we use a mixture of levelled and differenced 
instruments). The results are quite similar with regard to the significance of the different variables, 
though we find that the third most important variable explaining our component is the lagged 
component variable. This suggests that for the regional ideas stock (A instead of having used the real 
Gross Value Added per capita (vabpercapita ) at 2000 prices, as a proxy for technological 
sophistication (Furman et al., 2002) we should have used the stock of trademarks and patents, 
created through an inventory method.4  
 
 
 
 
Table 3  – Determinants of innovation in Portuguese RIS (1994-2007) – estimating brands+patents 
counts with lagged variables  
 
 

  NB FE NB RE NB Pa - AR(1) het  

NB  
PA - 
AR(1) 
HET - 
LAG     

Mpp Coef. 
Std. 
Err. P>z Coef. 

Std. 
Err. P>z Coef. 

Std. 
Err. P>z mpp Coef. 

Std. 
Err. P>z 

Empm 
0,1026
99 

0,1248
94 

0,41
1 

0,0996
7 

0,1231
88 

0,41
8 

0,00446
96 

0,1771
3 0,98 empm 

-
0,0699
1 

0,1892
36 

0,71
2 

Empmkibs 
3,6056
41 

2,0677
04 

0,08
1 

5,2290
39 

1,9449
83 

0,00
7 

6,65155
3 

2,8233
87 

0,01
8 empmkibs 

8,7341
7 

2,8704
11 

0,00
2 

Urb 

-
0,0275
2 

0,0220
53 

0,21
2 

-
0,0103
6 

0,0137
79 

0,45
2 

0,01301
2 

0,0096
36 

0,17
7 l.urb 

0,0075
89 

0,0092
35 

0,41
1 

Vabperca
pita 

0,0581
5 

0,0180
59 

0,00
1 

0,0099
8 

0,0164
65 

0,54
4 

0,02137
48 

0,0122
48 

0,08
1 

l.vabperca
pita 

0,0138
9 

0,0139
63 0,02 

Uni 
0,0146
35 

0,0117
48 

0,21
3 

-
0,0013
4 

0,0084
51 

0,87
4 

-
0,00332
15 

0,0065
41 

0,61
2 uni 

0,0011
52 

0,0057
43 

0,84
1 

Inst 

-
3,1995
9 

0,9072
27 0 

-
3,5642
3 

0,9259
18 0 

-
2,90889
8 

1,0928
24 

0,00
8 l.inst 

-
0,3561
6 

0,9600
34 

0,71
1 

Rh 
2,4794
51 

1,3355
22 

0,06
3 

3,2471
62 

1,2561
48 0,01 

6,80981
4 

3,0949
77 

0,02
8 l.rh 

6,1759
98 

2,6432
34 

0,01
9 

Dist 

-
0,0239
1 

0,0216
47 

0,26
9 

0,0158
45 

0,0093
78 

0,09
1 

0,03343
92 

0,0079
82 0 dist 

0,0366
89 

0,0070
08 0 

_cons 
4,3605
36 

1,5934
54 

0,00
6 

1,4602
31 

0,8224
94 

0,07
6 

-
0,10803
16 

0,6746
04 

0,87
3 _cons 

-
1,1683
3 

0,6113
9 

0,05
6 

 

 

                                                      
4 These results are available on request but not extensively discussed here due to their intensive 
econometric nature. 



 

 

When using the count model estimation our results are quite similar, though our dependent variable is 
statistically different (here we have a simple sum of patents and trademarks in each region/year).  
 
Again, the empmkibs  is significant across models (at 10% in the FE and RE and at 5% in the 
population averaged one and in the lagged model). In the PA model, the results are quite similar to 
those already reached.  
 
Human resources, technological sophistication/income and potential market space were again 
significant (at least at 10%) across most models, reinforcing our previous findings. 
 
We shall not proceed to interpret the coefficients since they only induce the probability of any given 
region registering a variation in counts given a variation in each variable, ceteris paribus. 
 
Finally, we estimated an NB population average model for patents and brands as dependent variables 
and one that would take into account patents as having twice the importance of trademarks. The 
results can be found in the appendix. 
 
We would like to remark that empkibs  is strongly significant in explaining patent counts, but not in 
trademarks (the only other variables that are significant are vapercapita  and dist ). Institutional 
setting, human resources and potential market seem to be relevant in explaining trademark count 
variations (with rh  assuming a relevant role).   
 
 
In the NB PA model with patents with increased weighting, the results are quite similar, though 
empm, uni  and urb  are now not significant. Rh and Empmkibs  sustain their importance and 
vabpercapita  and inst  have negative signs.  
 
Obviously, the results obtained here are less robust than those in Table 1 and 2. Our models could 
have been estimated with Zero Inflated NB estimators, but that is not easily achieved with this panel 
data. Furthermore, a more robust estimation technique (to correlation and to heteroskedasticity) might 
have been employed. Nevertheless, we believe these estimations are still relevant. 
 
 
6. Discussion and conclusions 
 
 
This study contributes to the RIS literature and to innovation metrics by investigating the influence of 
KIBS, space, institutions and entrepreneurship in the regional innovation performance.  
 
Our study strives to take RIS analysis a little further by adopting an eclectic approach. Thus, following 
studies such as Furman et al. (2002) and  Furman and Hayes (2004) that in turn drew upon Romer 
(1990), Porter (1990) and Nelson (1993), we built an innovation function that links the ideas promoted 
by Muller and Doloreux ( 2007) with regard to the contribution of KIBS to the performance of regional 
innovation systems with the notion of entrepreneurship capital developed by Audretsch and Keilbach 
(2004) and Acs et al., (2007).  
 
The idea that entrepreneurship may serve as the missing link that helps transform knowledge 
spillovers into real economic opportunities is important both for RIS analysis and for bringing forward  
a social dimension that is essential when studying a systemic reality.  
 
As space seems vital for innovation we include the physical dimensions and potential dimensions of 
space, helping us to understand how the distance affects innovative performance across space.  
 
Our results seem broadly robust and imply that the majority of factors considered contribute to the 
regional innovative performance as proxied by a variable that aggregates patenting and trademarking. 
In doing this, we differ from previous literature. 
 
From our results, we can derive some interesting considerations. The KIBS sector seems to be 
essential in Portuguese regions given a major part of innovation stemming from this sector. As 
expected from the literature, our average KIBS entrepreneurship rate, stripped of short-run variations, 



 

 

takes on an essential role in the creation and fostering of innovation. Thus, this provides a link 
between the entrepreneurship capital literature and the KIBS literature, centred on a RIS perspective. 
 
Furthermore, as expected, human capital plays a central role in fostering innovation as does the 
regional technological endowment (even though the latter has a smaller role). 
 
Space is a vital part in regional studies and even if we found no evidence of spatial correlation in 
neighbouring regions related to “innovation”, the truth is that our measures for potential market space 
achievable were also significant, demonstrating that a region’s capability to innovate also depends on 
its market and its periphery status. 
 
Unfortunately, data unavailability prevented us from computing the importance of R&D efforts and 
R&D personnel, thus our results showed only a weak but positive role for universities. Nevertheless, 
we expect to improve this work and further investigate this and other missing aspects. 
 
It seems obvious that traditional factors are important to innovation (human capital, universities, 
wealth, market) but, at the same time, policy authorities should understand that fostering new firm 
creation (especially KIBS), improving regional institutions (better/improved laws, ease of business, 
etc.) and also limiting periphery aspects is also important. Obviously, some regions cannot overcome 
the “potential” distance and hence one should expect regions with greater market access to thrive in 
the creation of innovation  
 
Summing up, we were able to build an enhanced innovation function based on RIS but linked with 
concepts of entrepreneurship, KIBS and space. In doing this, we correspondingly propose a new 
measure for innovation that comprises two different intellectual property forms, patents and 
trademarks. 
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Table 4 – Summary Statistics 
Variable Obs. Mean        Std. Dev.           Min Max 
      
kibs 392 632,0051 1256,352 13 9317 
novoskibs 392 35,92857 66,29829 0 486 
empresas 392 9269,074 11427,24 626 71082 
novasempre~s 392 459,4449 556,752 11,4 3645 
empresasht 391 30,19182 72,16972 0 642 
novasempre~t 391 1,460358 3,521049 0 30 
pop 392 351028,8 393902,6 41074 2025628 
empresaspop 392 ,0255528 ,007441 ,0100347 ,0750182 
taxasemp 392 1,260358 ,6107409 ,0203366 3,968355 
empm 392 1,194483 ,526967 ,3725089 3,074204 
taxasempkibs 392 ,0806669 ,0527552 0 ,2700016 
empmkibs 392 ,0758856 ,0464687 0 ,2264076 
taxaht 392 ,0027236 ,0039782 0 ,0263493 
empmht 392 ,0025591 ,0027406 0 ,0149178 
urb 350 27,43329 13,47099 9,05643 61,55 
marcas 390 11,05385 27,83221 0 282 
patentes 392 3,563776 8,728998 0 73 
creditod 392 6144053 1,96e+07 92113,3 1,69e+08 
credpop 392 8,888125 9,439781 1,906279 83,64915 
gastosid 126 52242,97 138573,9 86 959414,1 
pessoalid 126 989,327 2276,259 1,5 13572,3 
emprego 392 166,3331 213,1375 17,45 1158,4 
vab 392 3597,728 6313,803 187,0567 42302,56 
ipc 392 1,028439 ,0119222 1 1,05 
inst 392 ,3618618 ,0696016 ,1870201 ,5963895 
vabreal 392 4098,445 5596,638 1088,472 42302,56 
vabpercapita 392 18,38249 16,63137 1,619018 98,01244 
uni 392 11,28571 19,73715 0 96 
longitude 392 -1474829 59981,64 -1582401 -1319280 
latitude 392 -1103846 124101,6 -1412598 -915587 
dist 392 53,64286 18,69242 29 93 
rh 364 ,0795069 ,0440712 ,0184622 ,2722803 
mpp 390 14,63333 35,47346 0 343 
nppb 392 1,016875 ,9730174 0 4,53024 
var44 390 ,0049128 1,036114 -,43113 8,79263 
 
 
 
 
 
 
 
 
 



 

 

Table 5 – Pairwise correlations 
 kibs novosk~s empresas novase~s empres~t novase~t pop 

        
kibs 1,0000        
novoskibs 0,9227 1,0000       
empresas 0,9616 0,9166 1,0000      
novasempre~s 0,8745 0,8822 0,9328 1,0000     
empresasht 0,9090 0,8403 0,9045 0,8303 1,0000    
novasempre~t 0,8919 0,8762 0,8594 0,8305 0,8683 1,0000   
pop 0,9202 0,8720 0,9660 0,8770 0,8738 0,8227 1,0000  

empresaspop 0,2135 0,2508 0,2945 0,3366 0,1583 0,1715 0,1024  

empresaspop 0,2135 0,2508 0,2945 0,3366 0,1583 0,1715 0,1024  

empm 0,1370 0,2188 0,2258 0,3818 0,0769 0,1065 0,0743  

empmkibs 0,5296 0,5983 0,5624 0,6163 0,4642 0,4913 0,4217  

urb 0,5897 0,5780 0,6129 0,5612 0,5852 0,5544 0,6480  

credpop 0,9343 0,8561 0,8963 0,8165 0,8969 0,8422 0,8154  

inst -0,5045 -0,4946 -0,5298 -0,4709 -0,4406 -0,4379 -0,5187  

vabpercapita -0,1784 -0,2046 -0,3078 -0,3282 -0,1609 -0,1539 -0,3603  

uni 0,9123 0,8486 0,9098 0,7876 0,8771 0,8171 0,9346  

dist 0,6031 0,6071 0,7374 0,7340 0,5502 0,5273 0,7584  

rh 0,7095 0,7054 0,6859 0,6759 0,6828 0,6682 0,6323  

 empres~p empres~p empm empmkibs urb credpop inst 

        
empresaspop 1,0000        
empresaspop 1,0000 1,0000       
empm 0,7749 0,7749 1,0000      
empmkibs 0,7129 0,7129 0,7806 1,0000     
urb 0,0514 0,0514 0,0038 0,3391 1,0000    
credpop 0,3591 0,3591 0,2345 0,6072 0,4972 1,0000   
inst -0,3064 -0,3064 -0,2275 -0,4712 -0,2307 -0,5347 1,0000  

vabpercapita 0,0417 0,0417 -0,0522 -0,0877 -0,0761 -0,0565 0,1028  

uni 0,0691 0,0691 -0,0118 0,3895 0,6777 0,8272 -0,4454  

dist 0,2011 0,2011 0,2596 0,3717 0,4046 0,4868 -0,4183  

rh 0,3478 0,3478 0,3146 0,6666 0,6141 0,7298 -0,4311  

 vabper~a uni dist rh    
        
vabpercapita 1,0000        
uni -0,2252 1,0000       
dist -0,5314 0,5755 1,0000      
rh -0,1197 0,6303 0,3724 1,0000     
        
 

 
 



 

 

Table 6 – Additional Neg Bin PA Estimations  

NEG BIN PA-2*patents+brands NEG BIN PA -brands NEG BIN -patents 

m2pp Coef. Std. Err. P>z marcas Coef. Std. Err. P>z patentes Coef. Std. Err. P>z 

empm -0,08464 
0,19738
1 0,668 empm 

0,21561
6 

0,18607
6 0,247 empm -0,39387 

0,34677
6 0,256 

empmkibs 
7,87174
5 

2,92936
5 0,007 empmkibs 

4,10303
7 

3,24707
1 0,206 empmkibs 

11,5203
9 

4,69256
2 0,014 

urb 
0,01601
9 

0,01042
5 0,124 urb 

0,00739
6 0,00959 0,441 urb 

0,02258
7 

0,01531
1 0,14 

vabpercapit
a -0,02677 0,01282 0,037 

vabpercapit
a -0,01133 

0,01367
3 0,407 

vabpercapit
a -0,04426 

0,02000
6 0,027 

uni -0,00318 
0,00739
3 0,667 uni -0,00292 

0,00619
3 0,637 uni 

0,00394
3 

0,01050
2 0,707 

inst -2,93602 
1,00314
9 0,003 inst -2,67461 

1,40215
1 0,056 inst -2,23118 

1,34936
7 0,098 

rh 
5,69101
5 

3,07452
3 0,064 rh 

9,05652
9 

3,22267
2 0,005 rh 

1,37226
1 3,06039 0,654 

dist 
0,03037
6 

0,00714
9 0 dist 

0,03947
1 0,01026 0 dist 

0,01545
6 

0,00723
7 0,033 

_cons 
0,43443
8 

0,61215
3 0,478 _cons -1,14355 

0,87732
2 0,192 _cons -0,02053 

0,66997
6 0,976 

 

 
 
Table 7 - NACE KIBS 

72.1:  Hardware consultancy 

 72.2:  Software consultancy and supply 

 72.3:  Data processing 

 72.4:  Database activities 

 72.5:  
Maintenance and repair of office, accounting and computing 
machinery 

 72.6:  Other computer related activities 

 73.1:  
Research and experimental development on natural sciences and 
engineering 

 73.2:  
Research and experimental development on social sciences and 
humanities 

 74.11: Legal activities 

 74.12: Accounting, book-keeping and auditing activities; tax consultancy 

 74.13: Market research and public opinion polling 

 74.14: Business and management consultancy activities 

 74.15: Management activities of holding companies 

 74.20: 
Architectural and engineering activities and related technical 
consultancy 

 74.3:  Technical testing and analysis 

 74.4:  Advertising 

 74.5:  Labour recruitment and provision of personnel 

 74.8:  Miscellaneous business activities n.e.c. 

 74.81: Photographic activities 

 74.84: Other business activities n.e.c. 
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