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1.  Introduction 

 

In the last decade, SMEs have drawn the attention of policy makers as a source 

to promote economic growth and lower unemployment rates (European Commission 

2007, OECD 2007). This interest has been stimulated, since the economic crisis in the 

seventies, by different studies showing SMEs to be dynamic and contributing 

significantly to economic growth, job creation and innovation (Birch 1979, Storey 1988, 

Acs and Audretsch 1990, Davis et al. 1996, Johansson 2004, Carree et al. 2007). 

However, not all the studies reached exactly the same conclusions. Thus, Carree and 

Thurik (1999) showed that the size of the SME sector exerts a positive effect on 

economic growth in high-income countries in the European Union, but not in countries 

with lower income per capita, such as Spain or Portugal. This mixed evidence may be 

showing that, when analysing the economic impact of SMEs, it is not enough to 

consider quantitative aspects, such as the number of SMEs operating in a territory. On 

the contrary, certain qualitative characteristics of these SMEs might explain their 

different contributions to economic growth. In this sense, Verheul et al. (2006:435), 

when studying the effect of business ownership on unemployment in Spain, reach the 

conclusion that “the quantity of business ownership in Spain does not have a 

particularly large contribution to bringing down unemployment”. However, they 

consider that, in addition to other factors, “an increase in the quality of business 

ownership in Spain may also have contributed to the recent decrease in the 

unemployment rate”.  

From this perspective, it seems necessary to delve into the diversity of the SME 

sector in order to assess its contribution to economic growth, job creation and 

innovation. In order to do so, the present work proposes a theoretical framework to 

analyse the composition of the SME sector considering two key aspects: 

- Some essential dimensions of SME entrepreneurial orientation (EO) –innovation, 

cooperation, proactivity and quality orientation. 

- The external effects resulting from the inter-firm productive linkages within a 

specific area. 

Both factors –EO and external effects via regional linkages- are essential, in our 

opinion, to explain the macroeconomic impact of SMEs on regional development. In 

addition, the hypothesis that EO influences the spatial patterns of SME productive 

linkages is proposed. This interrelation has also implications for regional development 



 

since it might affect the transmission of knowledge through spillover effects, as will be 

discussed later on.  

The empirical part of this paper aims to test these research hypotheses using firm 

data from a survey carried out among 659 SMEs in two Spanish provinces with very 

different per capita incomes: Barcelona, as an example of a highly-developed economy, 

and Seville, as an example of a relatively backward area. These micro data are used to 

identify different types of SMEs and are also aggregated in order to compare the final 

composition of the SME sectors in Barcelona and Seville. Consequently, this paper 

proposes an unusual approach, swinging between the microeconomic and 

macroeconomic levels of analysis. 

The article is organised as follows: the second section presents a theoretical 

framework, built on a review of different sources of literature, to approach the 

mechanism through which SMEs can boost economic growth and job creation. This 

section ends with the presentation of three research hypotheses regarding the 

composition of the SME sector in regions with different levels of development. The 

third section is dedicated to the empirical analysis. In this section, the theoretical 

proposal is illustrated with a comparison between the characteristics and performance of 

the SME sectors in the provinces of Seville and Barcelona. The paper concludes with 

some final considerations and policy implications. 

 

2.  A theoretical framework to analyse the composition of the SME 

sector 

 

 This paper is built on the general hypothesis that regions with different levels of 

development are characterised by different compositions of their SME sectors. From 

this perspective, the aspects to be taken into account when studying the composition of 

the SME sectors should represent key mechanisms through which the microeconomic 

performance of SMEs in a territory might have a relevant macroeconomic impact. It is 

self-evident that the increases in firms’ sales, employment and/or productivity represent 

an intermediate link for this connection. Among the factors which have been considered 

in the literature to explain these forms of firm growth, two aspects are especially 

meaningful for our purposes: the multiple dimensions of SME entrepreneurial 

orientation (EO) and the spatial patterns of SMEs’ productive linkages.1 



 

On the one hand, different aspects of EO have been pointed out as relevant 

factors related to the SMEs’ performance and economic success (Lumpkin and Dess 

1996, Wiklund and Shepherd 2005, Madsen 2007). Specifically, four dimensions of EO 

will be considered in this paper, namely: innovation, cooperation, proactivity and 

quality orientation. 

 Innovation is a major dimension of the SMEs’ EO and a topic of great interest 

within the SME literature (Acs and Audretsch 1990, Link and Bozeman 1991, 

Kalantaridis and Pheby 1999). Whether SMEs are more or less innovative than large 

companies has been an extensively discussed issue, as well as the factors that foster 

SME innovation or the special characteristics of innovative SMEs. In any case, 

obviously not all SMEs are innovative and a relevant distinction has to be established 

between innovative SMEs and non-innovative or unadventurous ones.  

 Also cooperation and networks formation have been often considered as a 

strategic option for SMEs in order to overcome the limitations that small size poses for 

their growth or their attempts at innovation (Becattini et al. 1990, Lipparini and Sobrero 

1994, Street and Cameron 2007). Different authors have tested the increase in efficiency 

derived from cooperation and have provided different typologies of SMEs and networks 

considering the role of alliances and collaborative relationships. From this perspective, a 

cooperative SME is expected to have a better performance than an isolated or ‘autistic’ 

one. Consequently, also in aggregate terms, an SME sector showing a dense network of 

cooperative links between firms is expected to have a higher efficiency, to exhibit a 

faster growth or introduce more innovations. 

 Proactivity and planning are other aspects related to the SMEs’ EO which have 

merited wide attention. A proactive SME intends to anticipate and act on future needs 

through taking different dynamic initiatives to energize the business. In this sense, 

Guzmán and Santos (2001) have considered business planning as a characteristic 

behaviour of proactive entrepreneurs and SMEs. Many SMEs do not undertake any 

planning of their activities on a regular basis in contrast to the extensive planning 

systems developed within large companies. By means of planning, SMEs can anticipate 

and react to changes in the market.  

   Moreover, management literature has also analysed many other aspects of SME 

behaviour, identifying diverse styles of management and linking them with indicators of 

business performance (for example, Aragón-Sánchez and Sánchez-Marín 2005, 

Hutchinson et al. 2006). In this respect, the quality orientation might be also pointed out 



 

as an emerging strategic factor in SME management. The obtaining of quality 

certifications and industrial standards (ISOs or similar) is becoming increasingly 

important for SMEs (Casadesus and Giménez 2000, Briscoe et al. 2005), especially 

when they collaborate, as specialized suppliers, with large multinational corporations 

within ‘Global Value Chains’ (GVCs) (Kaplinsky and Readman 2001, Nadvi 2008).  

   From these previous findings in the theoretical and empirical literature it could 

be expected that SME sectors in high-growth regions should be characterised by a high 

proportion of innovative, cooperative, proactive and quality-orientated SMEs.  

Nevertheless, studying the composition of the SME sector as a mere aggregation 

of the results of individual SMEs would not represent a fully satisfactory approach. A 

more comprehensive framework is presented in this paper, which includes the role of 

the externalities originated by individual SMEs and affecting other firms’ growth. In 

this respect, productive linkages represent a type of externality which has been worthy 

of particular consideration in the literature. Thus, the endogenous growth models have 

emphasized the role of the technological spillovers as a source of increasing returns. In 

these models, the diffusion of knowledge resulting from the firm’s investment increases 

the efficiency in the whole economy (Romer 1986, Romer 1990). These effects seem to 

appear more frequently in diversified productive systems due to a cross-fertilization 

among sectors (Glaeser et al. 1992, Henderson 1994), productive linkages being a 

probable route for them (Verspagen and De Loo 1999, Dietzenbacher and Los 2002).2 

Furthermore, the ‘New Economic Geography’ has also considered the backward and 

forward linkages within formalized models as relevant factors in the spatial dynamic of 

the productive activity (Krugman 1991, Fujita et al. 1999). Thus, productive linkages 

are viewed as a type of externality that can lead to agglomeration economies when they 

are subject to a spatial constraint (Parr 2002, Parr et al. 2002). Finally, the economical 

impact of the externalities associated with the linkages has been broadly considered in 

the literature about industrial districts, local systems of firms and clusters (Becattini et 

al. 1990, Markusen 1996, Porter 1998).  

   In comparison to large enterprises, it is frequently supposed that SMEs show a 

higher level of territorial integration and maintain stronger linkages with local or 

regional suppliers and clients (Florio 1996, Crone and Watts 2000). For this reason, 

among others, the significance of SMEs in local and regional development has been 

emphasized in the endogenous development literature (Giaoutzi et al. 1988, Storey 

1988). Nevertheless, dynamic SMEs can also often be found, which operate with 



 

external suppliers and export a high proportion of their production, actively 

participating in the globalization process (Acs and Yeung 1999, Audretsch 2003). 

In this respect, Romero and Santos (2007) have recently proposed a firm 

typology which identifies diverse patterns of firm behaviour within a regional 

productive system. Specifically, they distinguish four SME models, namely: the 

‘domestic’ SME, the ‘exporting’ SME, the ‘dependent’ SME and the ‘extravert’ SME 

(Figure 1). These models fulfil different functions within a regional productive system, 

so that each one has a different strategic relevance. The role of each SME model within 

the whole economy depends also on the SME’s position inside value chains, so it is 

convenient to differentiate between the consumer-oriented SMEs which produce final 

products and the business-oriented SMEs whose production is essentially used as an 

input in other production processes. 

a) The ‘domestic’ SME concentrates its activity within a region regarding its sales, as 

well as its input purchases. This lack of external projection reduces, from a 

macroeconomic perspective, the capacity of this type of enterprises to propel the 

economic regional growth. However, those domestic business-oriented SMEs which 

produce intermediate outputs might contribute to internally interconnect the regional 

productive system through productive linkages which can represent a channel of 

pecuniary and knowledge externalities.  

b) The ‘dependent’ SME is the small or medium-sized firm whose suppliers are mainly 

situated outside the region and whose production is sold basically in the regional 

market. The net importing performance of this type of SME increases the regional level 

of external dependency. Furthermore, its impact on regional growth is limited by the 

absence of backward linkages and the size of the regional market. Consequently, this 

model of SME is not particularly interesting from an endogenous development 

perspective. However, dependent business-oriented SMEs producing intermediate 

outputs might have a relevant function as suppliers of other productive regional 

activities, participating in production chains that are, at least, partially endogenous. In 

these cases, they can contribute to improving the technological level and the 

productivity of other firms associated with them through forward linkages. 

 

INSERT FIGURE 1 ABOUT HERE  

 



 

c) The ‘exporting’ SME is the small or medium-sized firm whose production is 

principally sold in external markets –abroad or in other regions within the national 

economy- but whose main suppliers are situated in the region where it is located. Its 

exporting potential, which reflects a high level of competitiveness, along with its 

backward linkages within the regional productive system, provide this type of firm with 

a certain pulling power. Therefore, from a macroeconomic perspective, this model of 

enterprise might contribute to regional growth in a very positive way. This applies 

mainly for the consumer-oriented SMEs, since there are not many other potential 

forward steps in the productive chains that could increase the added value and the 

employment within the region. 

d) The ‘extravert’ SME is the small or medium-sized firm whose activity is orientated 

towards external markets with regards to the sale of its products as well as the purchase 

of its inputs. This type of enterprise shows an intense exporting activity, which enlarges 

its growth potential through the sales in external markets. However, the extravert SME 

has weak forward and backward linkages with other firms within its regional productive 

system. Consequently, it does not generate significant pushing or pulling effects. 

Nevertheless, the external supply of inputs may constitute a source of competitiveness 

for these SMEs. 

 Moreover, Romero and Santos (2007) postulate that highly-developed regions 

frequently show an important presence of exporting and extravert SMEs -especially in 

knowledge and technology intensive activities- along with a dense population of 

domestic SMEs. On the contrary, backward regions might feature an abundance of 

dependent SMEs, especially in final sectors. Nonetheless, they only present the case of 

a backward region, using primary data from the regional input-output table and do not 

provide any evidence regarding high-income regions. Furthermore, their study is static 

and they do not explore the macroeconomic effects caused by the changes in the 

composition of the production system.  

 

INSERT FIGURE 2 ABOUT HERE 

 

Therefore, in order to study the composition of the SME sector, two aspects are 

considered in this article: the EO and the externalities associated with the spatial 

patterns of inter-firm linkages. In the theoretical model proposed (see Figure 2), EO 

leads to a better performance of the SME sector, fostering economic growth and 



 

employment creation –arrow (a) in Figure 2. In addition, the model assumes that EO 

influences the localization of the SMEs’ sales and purchases, contributing to delimitate 

the spatial patterns of the SMEs’ linkages –arrow (b) in Figure 2. Finally, inter-firm 

productive linkages play a significant role multiplying the effects of the individual 

firms’ performance due to pecuniary and knowledge externalities –arrow (c) in Figure 

2. Therefore, the model explores the connections between the microeconomic level of 

analysis -represented by individual SMEs- the mesoeconomic level –represented by the 

SME sector as a whole- and the macroeconomic level –represented by the regional 

economy.  

Based on this theoretical framework, the three following hypotheses are 

postulated in this paper:  

Hypothesis 1 (H1): High-growth economies are characterised by a high proportion of 

innovative, cooperative, proactive and quality-orientated SMEs with an EO –arrow (a) 

in Figure 2.  

Hypothesis 2 (H2): SME sectors in highly-developed economies show a significant 

proportion of exporting and extravert SMEs -whereas SME sectors in backward 

economies are comparatively characterised by a larger proportion of domestic and 

dependent SMEs–arrow (c) in Figure 2. The former especially holds for consumer-

oriented SMEs. 

Hypothesis 3 (H3): An SME’s EO influences the spatial patterns of the SME’s linkages 

–arrow (b) in Figure 2. Thus, the SMEs with a high EO are more likely to perform as 

extravert SMEs, whereas those SMEs with a low EO are more likely to perform as 

domestic SMEs. 

 

Notice that H3 addresses the link between the microeconomic and the 

mesoeconomic levels of analysis, whereas H1 and H2 relate the mesoeconomic level to 

the macroeconomic one.  

In the following section some evidence is provided regarding these hypotheses. 

 

3.  Analysing the composition of the SME sector in Barcelona and 

Seville 

 

Barcelona and Seville are the main provinces in the regions of, respectively, 

Catalonia and Andalusia, the cities of Barcelona and Seville being the administrative 



 

capitals of these regions and the second and fourth most populated cities in Spain. 

Catalonia and Andalusia are two of the largest regions in Spain, with respect to both 

their geographical extension and their participation in the total national population and 

GDP. Despite these similarities, the two regions represent antagonistic poles in terms of 

their income and development levels in the Spanish context. Andalusia, in the south of 

the peninsula, is one of the less advanced regions of Spain, while Catalonia, in the 

north-east, is one of the driving forces of the national economy. Thus, Seville’s GDP 

per capita was 67.6% of Barcelona’s in 2007. Furthermore, unemployment rates in 

Andalusia and Seville are more than double the rates in Catalonia and Barcelona, 

respectively, as may be observed in Table 1. Consequently, Seville and Barcelona are 

two very illustrative cases when making interregional comparisons within the Spanish 

context.  

Seville’s economy also exhibits a business density markedly lower than 

Barcelona’s due to the greater importance of self-employment in Barcelona (see also 

Table 1). Despite this, Seville’s economy is characterised by a lower average firm size 

as a consequence of the higher participation of large companies in Barcelona. As a 

result of all this, the total size of the SME sector within the Seville economy –measured 

by the percentage of workers employed in SMEs- turns out to be larger than in the case 

of Barcelona. This holds also for the percentage of SMEs with respect to the total 

number of firms. In consequence, in the simple comparison between these two 

economies, the one with a higher income shows a smaller SME sector. In this respect, 

the size of the SME sector apparently does not seem to play a positive role for regional 

development in these two cases. 

However, despite its comparatively backward situation, Seville’s economy has 

experienced a higher economic growth in comparison to Barcelona’s in recent years, as 

shown in Table 1. Obviously, many factors are behind the income gap between these 

two regions and the catching-up process recently observed and it is not the aim of this 

paper to delve into all of them. Historical reasons, such as the failure of the 

industrialization process in Seville in the 19th century or the more peripheral situation in 

the case of Seville versus the proximity to the European core economies in the case of 

Barcelona have influenced the regional development trajectories in the long run. For the 

more recent trends, the economic effects of migration flows, the process of convergence 

regarding the sectoral production structure (for the period 2002-07 see Table 1), the 

impact of structural and cohesion European funds or the negative effect of some 



 

delocalization processes by large industrial companies -especially affecting Barcelona’s 

economy- contribute to explaining the economic performance of both economies 

(Lacomba 1993, García-Greciano and Raymond 1999, Fernández-Otheo et al. 2007). 

However, leaving these factors aside, this paper explores whether the analysis of the 

composition of their SME sectors might provide some additional light for these 

developments.  

 

INSERT TABLE 1 ABOUT HERE 

 

 3.1  Data and indicators 

 

 The empirical part of this paper uses data from a survey among 659 SMEs in the 

provinces of Seville (169 firms interviewed in 2002 and 263 in 2007) and Barcelona 

(227 firms interviewed in 2007).3 This survey was conducted between March and 

September in 2002 and 2007 by the research group ‘SMEs and Economic Development’ 

of the University of Seville within a research project financed by the Department of 

Employment and the Department of Innovation, Science and Enterprise of the Regional 

Government of Andalusia.  

 Following the European Commission’s standards, firms with less than 250 

employees were considered SMEs. The data were collected through on-site interviews 

of business owners or managers. Firms surveyed were randomly selected from 

directories of SMEs located in industrial and business parks (38% response rate). The 

sample framework was designed to be representative of Seville and Barcelona 

economies regarding the distribution by sector and size. SMEs operating in industry and 

services were interviewed, whereas the primary sector was excluded. The Kolmogorov–

Smirnov test was applied to check sample representativeness. No significant bias was 

found between respondents and non-respondents regarding total revenue. 

An initial version of the questionnaire was tested in fifteen pilot interviews. 

Considering the results of this first stage, the questionnaire was modified introducing 

some improvements. Since it is usually difficult to find owners or managers willing to 

cooperate with researchers and provide detailed information about their businesses, the 

questionnaire was designed with their reluctance in mind in order to facilitate their 

answers. The final questionnaire included, among other issues, different questions 

which provide information about the location of suppliers and clients and also about the 



 

dimensions of the SMEs’ EO considered in the previous section. Specifically, five 

questions related to the localization of the sales markets and another five to the 

localization of suppliers. In these questions the owners/managers were requested to 

indicate the approximate percentage (‘none’, ‘up to 10%’, ‘between 10 and 25%’, 

‘between 25 and 50%’, ‘more than 50%’ or ‘100%’) of the total sales that were made, 

respectively, in the provincial market, in the rest of the regional market, in the rest of 

the national market, and in the rest of the world (see Figure 3). The same was asked 

with respect to their intermediate purchases and the localization of their suppliers. All 

this information was summarized in two indexes of extraversion -one for the sales and 

another one for the purchases- which were obtained as follows (see also Figure 3): 

1. The mid point of each interval indicated before was established as a class mark (mi). 

2. A weight for each geographic market, wi, was introduced as follows: 0 for the 

provincial market, 0.2 for the rest of the regional market, 0.5 for the rest of the national 

market, and 1 for the rest of the world. 

3. The two synthetic indexes were defined to capture the extraversion of the sales (SE) 

and the purchases (PE), as follows: 
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 The indexes of SE and PE were calculated as weighted averages of each market 

for each firm. In fact, the numerator in (1) could itself represent an index of 

extraversion. Nevertheless, the denominator ∑
i

ps
im

)( in expression (1) was introduced 

to make a pertinent correction because of the use of class marks instead of real 

percentages. If )( ps
im denoted the exact percentages of the sales and purchases in each 

market, it would hold that 1)( =∑
i

ps
im . However, because )( ps

im represent mark-classes 

that is not necessary true. That could imply a slight overestimation or underestimation of 

the extraversion indexes which can be faced by means of introducing the denominator 

in expression (1).4 The resulting indexes of SE and PE take values from 0 to 1, 



 

indicating the level of extraversion of the SME regarding its sales or its purchases, 

respectively (higher values of the indexes reflect higher levels of extraversion). Next, 

these indexes were used to establish empirical definitions for the different SME models 

according to the typology presented in the previous section. In order to do this, the value 

of 0.5 was set for both ratios as a threshold to differentiate between the SME models.5 

Thus, each SME model was defined as follows (Table 2): 
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As mentioned before, the role of these models within a regional production 

system depends also on the position of SMEs in production chains. In this respect, it is 

convenient to distinguish between consumer-oriented SMEs, which produce mainly 

final outputs, and business-oriented SMEs, which produce essentially intermediate 

outputs used by other firms in their own production processes. In order to do so, an 

indirect method was employed in this paper. Those firms which sell their production to 

final consumers have naturally a low level of concentration of their sales with specific 

clients. On the contrary, those SMEs producing intermediate products for other 

companies might face a higher concentration of their sales with a small number of 

important clients. This situation is specifically evident for those SMEs which supply 

particular components to large multinational corporations coordinating GVCs, but a 

significant level of concentration might also occur even for SMEs providing 

intermediate inputs to other SMEs. In this paper, the level of concentration of the sales 

with the ten most important clients was used as a proxy indicator to identify business-

oriented SMEs. Thus, those SMEs which concentrated less than 25% of their sales with 

their ten most important clients were considered consumer-oriented, whereas those 

SMEs which concentrated 25% or more of their sales with their ten most important 

clients were considered business-oriented firms.  

Moreover, the survey also provided data about different aspects of the firm’s 

performance. Among them, the following four dimensions of the SME dynamism were 

specifically included in the analysis: 

- Innovation and research and development activities. The SMEs interviewed were 

asked whether in the previous three years they had carried out the following four 

innovative activities: 



 

a) Product innovation (PROD_IN) -including radical and incremental 

innovations and also small improvements in the firm’s products. 

b) Process innovation (PROC_IN) -including radical and incremental 

innovations and also an adaptation or mere incorporation of existing technology. 

c) Research and Development activities (R&D). 

d) Patents (PATENT). 

These four innovative activities were included in the analysis as dummy 

variables which take the value 1 if the firm had undertaken the activity or 0 in the 

negative case. 

- Cooperation (COOP). The owners/managers were asked whether they had undertaken 

any cooperation activity with any other firms within the previous three years. In this 

respect, both formal agreements and informal relationships in production, R&D, 

marketing or other aspects of business activity were considered. The answers were also 

treated as a dummy variable (1 for cooperative firms and 0 for non-cooperative ones). 

- Proactivity. Business planning (PLAN) was considered as a characteristic of a 

proactive SME and also included in the analysis as a dummy. 

- Quality orientation (Q_CERT). Owners/managers were asked whether their firms had 

obtained any quality certification or industrial standards and the result was coded again 

as a dummy variable. 

 Consequently, seven variables defined in a binary way (the value 1 for the 

entrepreneurial activities and 0 for the non-entrepreneurial ones) were considered in the 

analysis aiming to capture the EO of the SMEs.  

 Also, three control variables were included in the analysis: 

- Firm size. This was given by the number of employees (EMP). 

- Sector. Two sectors were differentiated, namely, industry versus services. The variable 

IND takes the value 1 for industry (ISIC Rev. 4 codes 10-43) and 0 for services (ISIC 

Rev. 4 codes 45-96). 

- Province: The variable PROV takes the value 0 in the case of firms in Barcelona and 1 

in the case of those in Seville. 

Some descriptive results for these indicators are shown in Table 3. 
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3.2 Results 

 

 The empirical analysis presented in this section consists of two different 

exercises: 

- The first one puts forward the aggregated data in order to compare the composition of 

the SME sectors in Barcelona and Seville. This first exercise aims to illustrate and test 

H1 and H2.  

- The second exercise addresses H3. Thus, using the data for individual firms, the effect 

of EO on spatial patterns of firm linkages is tested in a multinomial logit model.  

 

3.2.1. Comparing the composition of SME sectors in Barcelona and Seville 

When comparing the aggregated composition of the SME sectors in Barcelona 

and Seville considering the EO and the SME typology some interesting differences can 

be appreciated.  

Firstly, Seville’s economy, along with a higher growth rate than Barcelona’s, 

also shows a comparatively dynamic performance of the SMEs regarding the 

entrepreneurial dimensions previously considered. This result is coherent with H1 

which states that high-growth areas are characterised by an SME sector with a high 

proportion of entrepreneurial-oriented firms. As can be seen in Table 4, among the 

seven indicators of EO, the SME sector in Barcelona only shows a clear superiority in 

terms of quality certifications, whereas in the Seville economy, despite its lower level of 

development, the SMEs exhibit a significantly superior performance with respect to 

cooperation, product innovation and process innovation. The SME sector in Barcelona 

also shows better results with respect to R&D activities and patents, but these latter 

differences are not statistically-significant. In any case, regarding innovation, Barcelona 

appears to present a better record in terms of formal innovation activities leading to 

radical and incremental innovations, whereas Seville’s SMEs have made a great 

catching-up effort in recent years, introducing more technologically-advanced products 

and processes to approach the efficient production frontier. Finally, no relevant 

differences can be observed between Barcelona and Seville SME sectors regarding 

business planning. In conclusion, though the Seville economy is still a less competitive 

one than Barcelona’s, SMEs in Seville have shown a quite satisfactory trajectory in 

terms of entrepreneurial activities in recent years. This improvement in the composition 



 

of the SME sector in the Seville economy might have contributed to its positive 

macroeconomic evolution. 
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Secondly, when considering the composition of the SME sectors according to 

the SME typology, domestic SMEs were shown to be the most representative ones in 

both provinces (see Figure 4). Nevertheless, statistically-significant differences can be 

appreciated between the composition of the SME sector in Barcelona and Seville (the 

Chi-square statistic takes the value 36.820 and the p-value 0.000), which are in common 

for both business-oriented and consumer-oriented SMEs (see Table 5). These 

differences are in line with H2. Thus, on the one hand, in a comparatively more 

developed area, such as Barcelona, the SME sector shows a larger participation of 

extravert and exporting SMEs. These SMEs are capable of competing in external 

markets and, specifically in the case of exporting SMEs, may generate pulling effects 

with a positive impact on the rest of the provincial economy. On the other hand, the 

Seville economy is characterised by a remarkably greater participation of domestic 

SMEs and also by a larger proportion of dependent SMEs. In addition, as can be seen in 

Table 5, in the Seville economy the participation of dependent SMEs is especially high 

in consumer-oriented firms producing final goods and services. These dependent SMEs, 

besides contributing negatively to the trade balance, might perform in many cases as 

‘market-maker’ firms (Guzmán et al. 2006). These market-maker firms act as 

instruments or appendices for large companies settled in highly-developed areas which 

use them to capture external final markets. They mainly assume distribution, 

commercial and marketing functions or very simple transformation processes and have 

a limited capacity of generating income and employment in the region where they 

operate.  
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The differences in the composition of the SME sectors in Barcelona and Seville 

cannot be attributed to differences in the sectoral structure of their economies (see Table 

5). Thus, the participation of domestic and dependent SMEs is higher in Seville than in 



 

Barcelona both in the industry and the services sector; whereas the participation of 

exporting and extravert SMEs is lower in Seville than in Barcelona in both sectors. 

 However, as previously said, Seville has shown in recent years a more intense 

economic growth in comparison to Barcelona which might have been caused, among 

other reasons, by an improvement in the composition of the SME sector. In this respect, 

it is meaningful to consider the changes in the composition of the SME sector in the 

Seville economy in the 2002-07 period. This transformation in SME activities has led to 

a reduction in the proportion of domestic SMEs, mainly, in consumer-oriented 

activities. Furthermore, in 2007 a higher presence of exporting and extravert SMEs in 

both business-oriented and consumer-oriented activities can be observed in comparison 

to 2002, which represents another improvement in the composition of the SME sector.6 

This tendency can be observed as well for both the industry and the services sectors. 

Nevertheless, an increase in the participation of dependent SMEs can also be 

appreciated due to the consumer-oriented firms in the industrial sector. In this respect, 

additional efforts by local and regional administrations might be pertinent in order to 

foster the competitiveness and the access to external markets for those dependent SMEs 

operating in consumer-oriented activities. 

 

INSERT TABLE 5 ABOUT HERE 

 

3.2.2. Entrepreneurial orientation and SME models 

This section aims to test whether EO influences firm decisions regarding the 

spatial patterns of SME linkages, leading to different SME models. In this case, the two 

key aspects to analyse the composition of the SME sector would appear to be 

interconnected, as stated in H3.  

Given the fact that four alternative SME models have been proposed, the 

subsequent polytomous discrete decision was modelled using a multinomial logit 

specification (Maddala 1999, Hosmer and Lemeshow 2000). In this four-category model 

there were six possible logit functions to be estimated, giving the probability to perform 

as: (1) an extravert SME versus a domestic SME, (2) an extravert SME versus a 

dependent SME, (3) an extravert SME versus an exporting SME, (4) a dependent SME 

versus a domestic SME, (5) a dependent SME versus an exporting SME, and (6) an 

exporting SME versus a domestic SME.  



 

Let x denote the vector of the independent variables –the EO dimensions and the 

control variables7- for the SME model j -j being domestic, dependent, exporting or 

extravert SME. The probability jp  that a firm -as a result of its EO- fitted into the 

model j was determined as follows: 
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where j represents the SME models - m being the reference model- and jβ  stands for 

the vector of coefficients for model j. So, it holds that 1
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Table 6 shows the results for the regression model estimated from the surveys in 

Barcelona and Seville in 2007. As can be observed, the model was statistically-

significant, according to the Chi-square test, at a level of significance of 0.000, so the 

null hypothesis that there was no difference between the models ‘with’ and ‘without’ 

independent variables was rejected. Furthermore, none of the coefficients for the 

independent variables had an estimated standard error larger than 2.0, so neither 

multicollinearity, nor other numerical problems were manifested (Hosmer and 

Lemeshow 2000: 141). The estimated model correctly predicts 68.8% of the cases. The 

usual explanatory statistics to test the coefficients significance are also reported in Table 

6.  

 According to the estimation results, extravert SMEs seem to be the most 

entrepreneurial ones among the four models. As shown in Table 6, when comparing 

extravert SMEs with the other SME models –regressions (1), (2) and (3)- the signs of all 



 

the statistically significant coefficients for the EO indicators are negative (results for the 

control variables will be commented on later). That implies that the probability of fitting 

into any model versus performing as an extravert SME decreases for those SMEs with 

an EO. From the opposite perspective, the EO increases the probability of performing as 

an extravert SME (versus performing as any other SME model). The latter is 

specifically applicable to R&D activities, planning and quality-certifications –when 

comparing extravert SMEs with domestic SMEs- process innovation –when comparing 

extravert SMEs with dependent SMEs, and R&D activities and planning –when 

comparing extravert SMEs with exporting SMEs.  

Dependent and exporting SMEs are situated in an intermediate situation 

regarding their EO. On the one hand, the probability of performing as a domestic SME 

versus fitting into the dependent SME model decreases for those quality-orientated 

SMEs which carry out R&D and planning activities –regression (4). Notice that, on the 

contrary, the coefficients’ signs for process innovation and cooperation are positive in 

the regression, indicating better results for these dimensions of EO in the case of 

domestic SMEs. However, the effect in the case of process innovation is only 

marginally significant (at a level of 0.1). On the other hand, the probability of 

performing as a domestic SME versus operating as an exporting one decreases for those 

SMEs with patents and carrying out product innovations -as the negative coefficients 

indicate in regression (6). Finally, when comparing dependent SMEs with exporting 

ones –see regression (5), dependent SMEs seem to be characterised by a superior EO. 

Thus, the probability of operating as an exporting SME versus fitting into the dependent 

SME model decreases for those firms undertaking R&D and planning activities.  

In conclusion, these results support H3, which states that EO influences the 

spatial patterns of SME linkages, increasing the probability of a firm performing as an 

extravert SME and diminishing the probability of its performing as a domestic SME. 

With respect to the control variables, the number of employees is only a significant 

factor when explaining the probability of operating as a domestic SME versus an 

exporting one –regression (6). This probability increases with firm size. Sector is a 

significant variable in regression (4) regarding domestic SMEs. In this respect, SMEs in 

industry are more likely to operate as domestic firms than as dependent ones. 

Furthermore, the multinomial logit model shows that the location in Seville or 

Barcelona is a major statistically-significant factor when explaining the spatial patterns 

of the SMEs’ productive linkages, even after controlling by sectoral composition, firm 



 

size or the SMEs’ EO. Thus, the probability of fitting into the domestic and dependent 

models in comparison with the extravert model is significantly larger for those located 

in Seville –regressions (1) and (2). The same conclusion is also applicable when 

comparing domestic and dependent SMEs with exporting SMEs –regressions (5) and 

(6). This confirms the results supporting H2 previously presented in Section 3.2.1. 

 

4.  Conclusion and policy implications 

 

Entrepreneurship and SMEs have attracted the attention of academics and 

policy-makers in the last decade as driving forces of economic growth and employment 

creation. Though substantial research results have been obtained in this respect, two 

future challenges might be identified in this field: 

- On the one hand, the issue has been approached in most cases from a quantitative 

perspective, attending exclusively to firm creation and the size of the SME sector. On 

the contrary, the qualitative dimension of the phenomenon has not been sufficiently 

explored, delving into the SME diversity and the composition of the SME sector in an 

economy.  

- On the other hand, two sources of literature might be differentiated in this area. A first 

one, developed at the microeconomic level, studies the consequences of SME 

management for firm performance. A second one, developed at the macroeconomic 

level, is interested in the effects of entrepreneurship and SMEs on economic growth and 

employment creation and destruction. However, those two approaches are often 

considerably disconnected, so that a need for the integration of the microeconomic and 

the macroeconomic considerations in a systemic framework emerges in this field. 

 This article has tried to tentatively face those two challenges by means of 

suggesting an exploratory analytical framework to approach the impact of the SMEs on 

regional development. This theoretical contribution is built on two key interrelated 

aspects: 

- Firstly, the entrepreneurial orientation (EO) of SMEs towards innovation, 

cooperation, proactivity and quality orientation. In this paper, we have defended the 

hypothesis that SME sectors in high-growth economies are characterised, in aggregate 

terms, by a high presence of innovative, cooperative, proactive and quality-orientated 

firms.  



 

- Secondly, the external effects generated by individual SMEs, especially those 

associated with productive linkages, through which economic impacts are spread over 

other firms located in the same area. In this paper, the distinction between domestic, 

dependent, exporting and extravert SMEs has been defended as a useful conceptual tool 

to study the composition of the SME sector.  

The analytical capacity of this framework has been illustrated comparing the 

composition of the SME sectors in Barcelona and Seville using data from surveys 

conducted in both economies. Though Barcelona has a much higher GDP per capita 

than Seville, the latter one has experienced a faster economic growth in recent years. Of 

course, the differences between these two economies regarding their levels of regional 

development and their recent economic results cannot be attributed exclusively to the 

performance of their SME sectors. However, this paper explores the possibility that 

both facts might be partially explained by the structural characteristics and the ongoing 

changes in their SME sectors. Thus, on the one hand, in line with the hypothesis 

proposed in this paper, Barcelona shows a higher presence of extravert and exporting 

SMEs in comparison to Seville, whereas the SME sector in Seville is characterised by a 

larger proportion of domestic and dependent SMEs. On the other hand, some 

improvements in the composition of the SME sector in the Seville economy have been 

observed in recent years. In this respect, the presence of exporting and extravert SMEs 

has increased and SMEs in the Seville economy have exhibited a comparatively good 

performance regarding entrepreneurial activities with respect to those in Barcelona.  

In addition, in this paper the hypothesis is defended that there is a relationship 

between these two dimensions considered to analyse the composition of the SME 

sector. Thus, empirical evidence has been provided regarding the impact of the SMEs’ 

EO on the spatial patterns of the SMEs’ productive linkages. In this respect, those 

SMEs with a sound EO have been shown to be more likely to perform as extravert 

SMEs, whereas those with a more conservative management are more likely to fit into 

the domestic SME model. These results have relevant implications from the perspective 

of regional development. In spite of the positive role played by domestic SMEs 

internally interconnecting the regional production system, an excessive predominance of 

this firm model, especially regarding consumer-oriented activities, could represent a 

limitation for the regional economy. In those cases, though domestic SMEs could be the 

source for pecuniary and/or knowledge spillovers within the regional production 

system, these effects are in practice not very significant since these domestic SMEs are 



 

not usually innovative, cooperative, proactive or quality-orientated. On the contrary, 

though extravert SMEs are especially innovative and quality-orientated, their role as 

sources of knowledge and pecuniary spillover effects might be frequently limited by 

their low productive connection with the regional production system through backward 

and forward linkages. In this respect, exporting SMEs in consumer-oriented activities –

via backward linkages- and dependent SMEs in business-oriented activities –via 

forward linkages- might make a significant contribution as a source of pecuniary and 

knowledge spillovers. 

The approach proposed in this paper implies a bottom-up research strategy, from 

the microeconomic characteristics of SMEs in a territory to the macroeconomic 

performance of the economies. This type of analysis is very demanding in terms of data. 

Thus, representative databases of the SMEs in a certain number of regions would be 

necessary in order to robustly test the research hypotheses proposed in this paper. This 

work proposes an analytical framework to study the composition of the SME sector. It 

also provides some empirical support to illustrate the potential of this approach to 

investigate the impact of SMEs in regional development. However, much more 

empirical research is needed in order to confirm the hypotheses put forward here. 

Finally, these results have direct implications regarding the design of SME 

policy. Actions aiming to boost entrepreneurship and support the SME sector should not 

concentrate on encouraging new firm creation without additional considerations. These 

policies should be undertaken with selective criteria, intending to support SMEs with an 

EO and to improve the composition of the SME sector. Public intervention should focus 

on catalysing cooperative projects between SMEs and introducing incentives for 

entrepreneurial activities such as innovation or the obtaining of quality certifications 

instead of implementing horizontal support measures for all the entrepreneurs and 

SMEs. These entrepreneurial activities could also foster the competitiveness of SMEs 

which would allow them to gain a greater presence in external markets, contributing to 

transform domestic and dependent SMEs operating in final sectors into exporting and 

extravert SMEs. Furthermore, stimulus measures aiming to encourage these 

entrepreneurial initiatives by domestic, dependent and exporting SMEs could contribute 

to increase the regional productivity as a result of spillover effects transmitted -via 

regional linkages- throughout the regional economy. 
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Notes 
1. For other conditioning factors see also Donckels and Lambrecht (1996), Davidsson et al. (2002), 
or Moreno and Casillas (2007). 
2. Of course, spillover effects are not transmitted necessarily via productive linkages. An extensive 
literature in regional economics has addressed the role of disembodied technical knowledge and ‘untraded 
interdependencies’ (Storper 1995). However, even in these cases, interpersonal relationships between 
workers and entrepreneurs of firms involved in buyer-seller interaction might constitute a natural source 
for information and knowledge flows.  
3.  SMEs interviewed in 2007 were not the same as those participating in the previous survey in 
2002. 
4. For instance, let us consider a firm A which sells 100% of its production in the rest of the 
regional market. Then 1=∑

i

s
im . In this case the value of SE would be the same if we consider the 

definition in (1) or we simply use its numerator. However, let us consider firm B which sells 1/3 in the 
rest of the regional market, 1/3 in the rest of the national market and 1/3 in the rest of the world. In this 
case, all the class-marks would be 0.375 and 125.1=∑

i

s
im . If SE was defined only by the expression in 

the numerator, the SE would take the value 0.6375 which might imply a slight overestimation of the real 
level of extraversion due to the use of class-marks. Considering the expression in (1) the SE is 0.5667 for 
firm B. The opposite would happen in the case of firm C which sells 47% in the rest of the regional 
market, 47% in the rest of the national market and 6% in the rest of the world. In this case, 

8.005.0375.0375.0 =++=∑
i

s
im . If only the numerator in (1) was considered, SE would be 0.3125. 

This value might be underestimating the real level of extraversion. Using the definition in (1) the SE is 
0.3906. 
5. In order to assure a rigorous comparison, using the same criteria to calculate the indexes for the 
two provinces is the key issue, and not the specific values established for the market weights or the 
threshold for the extraversion indexes. The weights here adopted determine that exporting products 
(importing inputs) to the rest of the world is necessary to reach values larger than 0.5 for the sales 
(purchases) extraversion index. The latter assures that an SME concentrating 100% of its sales and 100% 
of its purchases on the national market is necessarily classified as a domestic SME, regardless of how 
those sales and purchases are distributed between the provincial, the rest of the regional market and the 
rest of the national market. Other alternative definitions for the indexes were tested without significant 
changes in the conclusions of this paper.  
6. This improvement cannot be attributed to a better macroeconomic context. We will consider in 
this respect the three previous years to the moment of each survey (2002 and 2007) since some of the 
questions in the surveys were related to the performance of the SMEs interviewed in such a period (see 
description of the variables in Section 3.1). Thus, the average growth rate in constant terms of the GDP in 
Spain in the period 1999-2002 was 4.03% and 3.61% in the period 2004-07. 
7. The distinction between consumer-oriented and business-oriented SMEs was also incorporated 
as a dummy in previous regressions. However, it was not statistically significant in any case, so we 
dropped it in the final regression. 
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Figure 1. SME typology according to the spatial patterns of productive linkages. 

 

 

 

 

 

 

 

 

 

Source: Adapted from Romero and Santos (2007) 
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Figure 2. Theoretical Framework. 
 

 
 
 

SME 

Regional 
economy 

SMEs 

SME  
sector 

Microeconomic 
level 

Mesoeconomic 
level 

Macroeconomic 
level 

Innovation 

Cooperation 

Proactivity 

Quality orientation 

Individual performance 

Aggregate performance 

Externalities 
(productive linkages) 

Regional  
development 

Economic growth 
Employment creation 

Entrepreneurial 

Orientation (a) 

(b) 

(c) 



 

Figure 3. Construction of the purchase and sales extraversion indexes. 
Question: What approximate percentage of the total sales (purchases) is made in the provincial market, 

the rest of the regional market, the rest of the national market and the rest of the world? 
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Figure 4. Composition of the SME sector in Barcelona and Seville. 
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Table 1. Some indicators for the Barcelona’s and Seville’s economies. 

 Barcelona 
(2007) 

Seville 
(2007) 

Seville 
(2002) 

Population (nº inhabitants) 5332,513 1849,268 1758,720 
Unemployment rate (%)1 6.46 13.22 20.85 
Business establishments (per 100 inh.)  

20072 

8.80 6.25 5.61 
Average number of workers per firm2 11.05 10.18 9.66 
Self-employed (per 100 inh.) 4.77 4.02 4.53 
SMEs3 (% of the number of firms) 99.77 99.85 99.88 
Workers in SMEs4 (% of the number of workers) 
 

68.25 71.85 n.a. 
Primary sector (% of total employment) 0.99 4.53 5.93 
Secondary sector (% of total employment) 30.47 24.14 20.65 
Tertiary sector (% of total employment) 68.54 71.33 73.42 
 Barcelona Seville 
GDP per capita (euros). 2007 27,448.28 18,559.75 
GDP growth rate 2000-07 (%)6 

(constant euros)  

3.45 

 

4.61 
Source: Calculated from data of the National Institute of Statistics and the National Institute of Social 

Security. 

(1) Last quarter. (2) Including self-employment. (3) Firms with less than 250 employees. (4) Firms with 

less than 200 employees. (5) Data only available for the year 2006. (6) Average annual growth rate in 

real terms calculated using the consumer prices index for each province. 

 

  



 

Table 2. Extraversion indexes and SME typology. 

  Index of Purchase Extraversion (PE) 

  PE ≤ 0.5 PE > 0.5 

Index of Sales 

Extraversion (SE) 

SE ≤ 0.5 Domestic SME Dependent SME 

SE >0.5 Exporting SME Extravert SME 

 

 

Table 3. Entrepreneurial orientation and SME models. Descriptive results. 

 Domestic 
SMEs 

Dependent 
SMEs 

Exporting 
SMEs 

Extravert 
SMEs 

Total 

PROD_IN (%Yes) 51.1 52.6 60.9 55.6 52.8 
PROC_IN (%Yes) 60.9 52.5 58.7 70.4 60.1 
R&D (% Yes) 21.8 29.8 19.6 59.3 25.3 
PATENT (% Yes) 6.4 10.5 19.6 14.8 9.1 
COOP (% Yes) 41.0 22.8 26.1 33.3 32.3 
PLAN (% Yes) 55.3 80.7 58.7 88.9 61.6  
Q_CERT (% Yes) 43.2 64.9 60.9 81.5 51,0 
IND (% ind.) 41.0 22.8 26.1 33.3 36.1 
EMP (mean) 25.1 33.4 40.5 23.7 28.0 

Note: The results by province are shown in Figure 4. 
  
  



 

 
 
 
 

Table 4. Entrepreneurial orientation of SMEs in Barcelona and Seville.  

Results for the Chi-square test. 

  PROD_IN PROC_IN R&D PATENT COOP PLAN Q_CERT 
Barcelona  45.4 55.5 28.2 11.0 26.0 61.2 65.2 

Seville 62.7 66.3 21.3 6.5 48.2 62.1 32.0 
Chi-

square 
test 

Value 11.697 4.682 2.438 2.378 9.749 0.033 42.847 

Sig. 0.001(**) 0.030(*) 0.118 0.123 0.002(**) 0.856 0.000(***) 
 (*) Differences statistically significant at the 0.05 level; (**) Differences statistically significant at the 

0.01 level; (***) Differences statistically significant at the 0.001 level. 

 

 

Table 5. Composition of the SME sector in Barcelona and Seville according to the 

firms’ market and the sector(%). 

Business-
oriented 

Barcelona 
(2007) 

Seville 
(2007) 

Sevilla 
(2002) 

Consumer-
oriented 

Barcelona 
(2007) 

Seville 
(2007) 

Seville 
(2002) 

Dependent SME 14.0 13.0 15.7 Dependent SME 13.8 23.1 19.4 
Domestic SME 57.0 76.7 79.4 Domestic SME 61.5 69.2 76.1 
Exporting SME 17.0 5.5 2.9 Exporting SME 17.4 2.6 1.5 
Extravert SME 12.0 4.8 2.0 Extravert SME 7.3 5.1 3.0 
Total 
 

100 100 100 Total 100 100 100 

Industry Barcelona 
(2007) 

Seville 
(2007) 

Seville 
(2002) Services Barcelona 

(2007) 
Seville 
(2007) 

Seville 
(2002) 

Dependent SME 11.0 17.6 8.2 Dependent SME 15.4 16.7 22.1 
Domestic SME 65.8 73.9 85.2 Domestic SME 55.9 70.1 74.1 
Exporting SME 13.7 4.3 3.3 Exporting SME 19.1 6.9 1.9 
Extravert SME 9.5 4.2 3.3 Extravert SME 9.6 6.3 1.9 
Total 
 

100 100 100 Total 100 100 100 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
Table 6. EO and SME models. Multinomial logistic regression. 

Reference category EXTRAVERT SME Reference category: DEPENDENT SME 

(1) DOMESTIC   
SME Β Stand.

Error  Sig. (4) DOMESTIC 
SME Β Stand.

Error  Sig. 

PROD_IN -0.104 0.556 0.851 PROD_IN 0.156 0.356 0.662 
PROC_IN -0.085 0.657 0.897 PROC_IN 1.106† 0.387 0.070 

R&D -1.022† 0.540 0.059 R&D -0.914* 0.403 0.023 
PATEN -0.198 0.689 0.774 PATENT -0.072 0.650 0.911 
COOP 0.262 0.523 0.616 COOP 1.000* 0.400 0.012 
PLAN -1.749* 0.784 0.026 PLAN -1.098** 0.382 0.004 

Q_CER -1.481* 0.666 0.026 Q_CERT -0.805* 0.354 0.023 
PROV 1.294* 0.625 0.039 PROV -0.544 0.356  0.127 
IND -0.016 0.480 0.973 IND 0.711* 0.359 0.048 
EMP -0.000 0.007 0.943 EMP 0.003 0.004 0.447 

(2) DEPENDENT 
SME Β Stand.

Error  Sig. (5) EXPORTING 
SME Β Stand.

Error  Sig. 

PROD_IN -0.260 0.614 0.672 PROD_IN 0.666 0.511 0.192 
PROC_IN -1.192† 0.721 0.094 PROC_IN 0.409 0.560 0.465 

R&D -0.107 0.609 0.860 R&D -1.543* 0.628 0.014 
PATENT -0.125 0.835 0.881 PATENT 1.250 0.799 0.118 

COOP -0.738 0.607 0.224 COOP 0.893 0.561 0.112 
PLAN -0.650 0.847 0.442 PLAN -0.990† 0.514 0.054 

Q_CERT -0.676 0.723 0.349 Q_CERT -0.275 0.503 0.585 
PROV 1.837** 0.680 0.007 PROV -2.673*** 0.646 0.000 
IND -0.727 0.555 0.190 IND 0.447 

47 
0.498 0.370 

EMP -0.003 0.007 0.647 EMP -0.005 0.005 0.353 

(3) EXPORTING 
SME Β Stand.

Error  Sig. 
Reference category: EXPORTING SME  

(6) DOMESTIC 
SME 

Β 
 

Stand.
Error  

Sig. 
 

PROD_IN 0.406 0.655 0.536 PROD_IN -0.751† 0.427 0.053 
PROC_IN -0.783 0.757 0.301 PROC_IN 0.697 0.460 0.130 

R&D -1.650* 0.710 0.020 R&D 0.629 0.546 0.250 
PATENT 1.125 0.811 0.165 PATENT -1.322* 0.602 0.028 

COOP 0.154 0.641 0.809 COOP 0.107 0.449 0.811 
PLAN -1.641† 0.849 0.053 PLAN 0.108 0.401 0.788 

Q_CERT -0.951 0.752 0.206 Q_CERT -0.530 0.407 0.193 
PROV -0.836 0.824 0.310 PROV 2.130*** 0.577 0.000 
IND -0.280 0.580 0.629 IND 0.264 0.398 0.508 
EMP 0.008 0.007 0.279 EMP 0.007† 0.004 0.062 

Log-likelihood: 595.336. Chi-Square test of the model: 120.358. Significance level: 0.000.  
Mc Fadden R2: 0.165. Nagelkerke R2: 0.319. Cox and Snell R2: 0.273 

(†) Differences statistically significant at the 0.10; level; (*) Differences statistically significant at the 
0.05 level; (**) Differences statistically significant at the 0.01 level; (***) Differences statistically 
significant at the 0.001 level. 
 


