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Abstract  

The paper aims to investigate, from a theoretical and empirical point of view, the effect emerging from the firm's 

innovative activity on the growth performance of technology and knowledge-based small and medium-sized 

enterprises (SMEs), with particular reference to university spin-offs (USOs). The results from the analysis 
conducted on a panel sample of 474 Italian USOs falling into the size category of SMEs, investigated in the time 

period between 2006 and 2014, highlight how the ability to generate innovation has positive effects on their growth 

performance, in terms of sales revenues. This evidence emphasizes how the effects generated by innovative efforts 

increase the level of business growth. Therefore, the results of the study support the theoretical proposal according 

to which the innovative activity of companies is one of the main contributors to the performance outcomes of 
technology and knowledge-based SMEs. 
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1. Introduction  

Innovation is recognized as a dominant factor in the consolidation of global competitiveness (Feldman et al., 2019). 

In fact, it stimulates organizational growth and constitutes the driving force that allows the corporate system to 

support its economic activities in the complex socio-economic system (Grover Goswami et al., 2019; Bravo-Biosca 

et al., 2016). Classical scholars in the economic-business field support this concept, legitimizing it as a constitutive 

element of entrepreneurship (Rinne et al., 2012; Schumpeter, 1982). Further, some scholars  postulate how small 

and medium-sized enterprises (SMEs) can make significant profits from adapting to environmental changes in a 

more dynamic way than larger companies; thanks also to their lean structure without formalized hierarchies, as well 

as to the speed of the decision-making process (Miroshnychenko et al., 2020; Follesa, 2014). Furthermore, the 

socio-economic context attributes greater potential value and greater positive externalities to SMEs that invest 

significantly in innovation than large organizations (Lee and Chen, 2009; Loon and Chik, 2019). 

In contrast, some of the literature has observed that innovation requires huge resources (Troilo et al., 2014). This 

element poses significant challenges regarding the effective possibility of innovating SMEs, which usually invest 

limited resources for innovative-based projects. (Acs and Audretsch, 1988). Furthermore, innovation implies a 

greater degree of uncertainty and potential risks (Teece and Leih, 2016). While larger organizations are more 

successful in absorbing failures deriving from innovative processes, for SMEs the failure of an innovative output 

evokes existential risks (Bloch and Bhattacharya, 2016). Furthermore, large firms are usually familiar and 

experienced with innovative projects, which also lead to organizational innovations (Majchrzak et al., 2004; 

Danneels, 2002). SMEs, especially newly established ones, often do not possess such organizational skills and 

requirements and, in this way, the risk deriving from inexperience produces negative effects on organizational-

managerial results. Therefore, it follows that innovation is a process characterized by high risk elements which 

increase the probability of failure (Berggren and Nacher, 2001), or which at least do not generate a sufficiently 

adequate return on performance in the short term (Block and MacMillan, 1993). Furthermore, several empirical 

studies investigating the relationship between innovation and business performance have often found 

heterogeneous results. Some evidence shows that innovation does not generate any (or at least only partial) 

influencing effect on firm performance (Löfsten, 2014); other studies, on the other hand, do not detect negative 

effects of innovative business activity (Vermeulen et al, 2005). More properly, as regards the relationship between 

innovation and business growth, literature considers it as a particular configuration of a paradoxical relationship. 

On the one hand, a wide range of theoretical contributions and descriptive analyzes about business growth 

attributes the important and effective role of innovation in expanding the market share of the business, as well as 

their business opportunities  (Carden, 2005; Geroski, 2005); these elements are confirmed above all in the studies 

on SMEs (Hay and Kamshad, 1994). On the other hand, empirical studies have revealed problems in identifying 

any strong link between innovation and business growth, frustrating the exploration of potential causal effects. 

Therefore, literature calls for a systematic analysis of the innovation-performance relationship in SMEs in order to 

better understand the elements and dynamics that support the growth of this particular type of entrepreneurial class. 

This is true for those SMEs operating in high technological and knowledge sectors, in which the innovative process 

assumes greater importance as the very essence of the future development of the business (Colombelli et al., 2014; 
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Löfsten and Löfsten, 2016). In fact, these companies are counted as an important source of new employment, as 

well as key promoters of technological change, innovation and economic growth (Gianfelici, 2009). In the context 

of technological and knowledge-based companies, the launch of an innovative process is not simply configured as a 

potential tool for organizational development but, above all, as a critical element for building and strengthening 

their competitive advantage, as well as the survival of the firm (Löfsten and Löfsten, 2016), which firmly depends 

on its ability to generate new knowledge and new technological domains (Cefis and Marsili, 2005; Santarelli and 

Vivarelli, 2007). Therefore, the analysis of the innovation-performance relationship in technological and 

knowledge-based SMEs acquired greater relevance because of the natural link that exists between the development 

of an effective and widespread innovative process and the resilient development of the organization. 
 

The study seeks to help fill the knowledge gap found in the above arguments, by investigating the effect of 

innovation on the growth of the company in a particular type of technology and knowledge-based SMEs, namely 

the university spin-offs (USOs). In fact, the interest of scholars about the dynamics of growth and the mechanisms 

promoting the innovation of USOs has increased significantly in recent years (Galati et al., 2017; Rodeiro-Pazos et 

al., 2012). USOs are companies, usually small and medium-sized, created with the aim of commercializing the 

knowledge or technology developed in the academic environment (Algieri et al., 2013; Rasmussen et al., 2014). 

Consequently, their fundamental contribution to the knowledge economy is their ability to generate innovation 

(Rodríguez-Gulías et al., 2016), as well as direct and indirect externalities on economic growth (Iacobucci and 

Micozzi, 2015). Consequently, USOs constitute an optimal exploratory basis for the purposes of the systematic 

analysis of the causal elements that link innovation to business growth in technology and knowledge-based SMEs. 

From an empirical point of view, a panel sample of 474 USOs belonging to the SME size range, extracted from the 

Netval database and investigated in the 2006-2014 period, was analyzed. 

2. Theoretical background  

In view of the relevant role assumed by SMEs for economic and technological development, their innovative 

processes and outputs have received considerable interest from the literature (Agostini et al., 2017; Bloch and 

Bhattacharya, 2016; Acs and Audretsch, 1988). In particular, a considerable part of the studies emphasizes and 

underline the role of innovative capacity as an element that promotes and guides the performance and growth of 

SMEs (Li and Mitchell, 2009; Rosenbusch et al, 2011). Although SMEs generally face significant resource 

constraints (Terziovski, 2010), they are often successful innovators (Rosenbusch et al, 2011), thanks to their small 

and agile organizational structure, as well as a very flexible entrepreneurial approach, promoted by managers and 

founders, able to stimulate the innovative process. Schumpeter (1934) argues that innovation is an opportunity for 

entrepreneurial firms to obtain income through the temporary establishment of a monopoly, and considers the 

activity of continuous innovation as the main long-term source of success entrepreneurial. Since SMEs are more 

agile than their larger counterparts, they can react more quickly and contingently to environmental changes and, 

consequently, obtain these monopoly rents for a longer period of time. 

Furthermore, the innovative development process is considered an idiosyncratic dynamic capacity dependent on the 

entrepreneurial path undertaken by SMEs (Triguero et al., 2014; McAdam et al., 2014). It leads to a competitive 

advantage through the enhancement, recombination or creation of resources and their distribution in value creation 

strategies (Huhtala et al., 2016; Serio and Visconti, 2015). The ability to reconfigure their resource base for greater 

organizational agility and adaptability is a significant advantage of SMEs over larger companies. In consideration 

of this and from the point of view of dynamic capabilities, SMEs can profitably benefit from innovative activity. In 

addition to the direct effects on performance, learning from the innovation process (Mahmoud et al., 2016) 

generates absorption capacity, also defined as the ability to identify, assimilate and apply knowledge. This is 

especially true in technology and knowledge-based SMEs (Díez-Vial and Fernández-Olmos, 2015).  
 

The absorption capacity emerging from innovative activities and outputs, consequently, generates competitive 

advantages over competitors, allowing them to achieve superior performance (Li and Mitchell, 2009; Rosenbusch 

et al., 2011). Additional benefits of innovation include economies of learning, economies of scale and scope, the 

preemption of limited resources, as well as incremental benefits of new innovation, which leverages growth and 

continuous improvement (Gawer, 2014). 

Further, it should be noted that the theoretical framework of the Resource Based-View (RBV) has been widely 

employed as a conceptual basis for a systematic understanding of how the firm's resources drive its performance 

(Crook et al., 2008). Many scholars, however, have argued that it is the firm's ability to allocate resources that most 

accurately explains corporate performance differentials (Newbert, 2007). More properly, an entrepreneurial ability 

is defined as the set of interconnected processes in order to perform specific tasks (O'Cass and Sok, 2012). As such, 

it is a critical element for companies to develop capabilities and achieve superior performance in specific markets 

and technology domains (Sok et al., 2013). In this context, O'Dwyer et al. (2009) and Vorhies et al. (2009) have 

validated the ability to innovate as a significant contributory element of the company's success and resilient growth. 
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With specific regard to the USOs, scholars advocate that the RBV is an effective theoretical framework for the 

development of exploratory investigations on the effectiveness of spin-out processes and related technology 

transfer activities from universities (Vinig and Van Rijsbergen, 2010). In particular, it was observed that RBV is 

closely linked to financial resources, human capital, organizational factors of universities and the spin-off company 

itself (Powers and McDougall, 2005), as well as its ability to generate and disseminate innovation (Rodríguez-

Gulías et al., 2016). These elements are mutually and complementarily linked to the fundamental drivers of the 

performance and growth of the USO (Rasmussen et al., 2014). 

Therefore, on the basis of the elements and theoretical arguments discussed, it is possible to assert that the 

innovative processes and outputs activated by technology and knowledge-based SMEs, in the form of USO, 

constitute a citric and valid driver for the subsequent development of a long-term growth process of the company. 

In consideration of this, the following research hypothesis is put forward: 

Hypothesis: The innovation of technology and knowledge-based SMEs, in the form of USO, is positively 

associated with the growth of the firm. 

3. Method 
 

3.1.   Sample and data 

To verify the definite research hypothesis, a panel sample of 474 Italian USOs was analyzed in a size class of 

SMEs (following one of the categorical criteria of the European Commission: firms having less than 250 persons 

employed) were extracted from the Netval database (part of the "Spin-off Italy" project and were partnered with 

Netval, Marche Polytechnic University and Sant'Anna Superior School). The sample covers a period from 2006 to 

2014. Lastly, the secondary data of spin-off was used to track the balance sheet and other social documents 

extracted from the Aida BvD database, an Italian subset of the ORBIS database, collecting financial, biographical 

and merceological information about 700,000 Italian firms. Lastly, information about patent activity from spin-offs 

was collected from ESPACENET database. 

3.2. Dependent variable 

The dynamics about firm growth are considered an important measure of firm performance. In this regard, the most 

common indicators are related with growth in terms of the number of employees in the company and in terms of 

sales revenues (Wennberg et al., 2011). Since employment growth depends on changes in staff productivity 

resulting from technological advances, together with the extent of funding received by spin-offs (Hayter 2011), 

sales growth was selected as a proxy for growth performance by USOs (GROWTH). In detail, the variable was 

calculated in logarithmic terms using the following ratio: net revenuest / net revenuest-1. 

3.3.  Independent variable 

The patent activity was used in order to measure the innovative performance of USOs. In fact, patents are generally 

accepted indicators for analyzing the company's innovative capacity (Dahlstrand, 1997), as well as the intensity of 

the entrepreneurial effort in the innovation process (Lee and Lee, 2013). More specifically, the literature on USOs 

has mainly employed patent activity as a proxy for innovative performance (Rodriguez-Gulías et al., 2016). 

Therefore, it follows that the independent variable (INNOVATION) was created using a dummy for each year 

analyzed assuming value 1 if the spin-off has patent activity in the year, and 0 in other cases. The patent activity 

used in this study involves both patent applications and patents granted at any level (filed with the Italian Patent 

and Trademark Office (UIBM), the US Patent and Trademark Office (USPTO) or at other national patent offices, 

and submitted to the European Patent Office (EPO) or to a Patent Cooperation Treaty (PCT)). 

3.4.  Control variables 

In order to control potential additional effects on firm growth, a set of control variables was used. Firstly, variables 

related to the performance and financial structure dynamics of the firm were used: in detail, the current liquidity 

index (CURRENT LIQUIDITY) was used, given by the ratio between current assets and debts,  

The turnover index of assets (ASSET TURNOVER) given by the ratio between sales revenues and total company 

activities, together with the leverage index (LEVERAGE) given by the ratio between the company debt and total 

loans. In order to control the effects deriving from the firm size, the natural logarithm of the total assets 

(DIMENSION) was used, while the effects related to the firm age were examined using a variable measuring the 

years of existence of the company starting from their constitution (AGE).  
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Analytical Investigation Approach 

The analysis of the potential positive effects exerted by the innovative activity carried out by technology and 

knowledge-based SMEs, with particular reference to USOs, on their growth performance, was conducted according 

to an empirical approach articulate in two moments of investigation. In particular, in the first, descriptive statistics 

and Pearson's bivariate correlation analysis were performed; in the second, instead, aimed at empirically validating 

the research hypothesis developed, a multiple regression model estimated was defined. In detail, the following 

linear regression model has been developed, which includes both temporal effects and fixed effects: 

GROWTH_it = β_1 INNOVATION_it + β_3 CONTROLS_it + ℇ _it 

Where CONTROLS represents the vector of control variables that potentially and presumably affect business 

growth and not innovation, while ε_it represents the error term for company i at time t 

4. Results 

4.1 Descriptive statistics  

Table 1 reports the descriptive statistics computed on the variables used in the analysis models. The 474 USOs 

investigated have, on average, a growth indicator value in terms of sales revenues of 0.17. This evidence identifies 

a low capacity for growth and development of technology and knowledge-based SMEs analyzed, confirming the 

trend already highlighted in the most accredited literature on the subject regarding the difficulties of achieving 

successful entrepreneurial performance by USOs, especially in the European context (Galati et al., 2017). However, 

the data relating to the S.D. (0.86) denotes a medium-high dispersion between the growth performances achieved 

by the companies surveyed. Further, the innovative performances achieved by the USOs analyzed show an average 

of 0.05 of the dichotomous variables used, highlighting that only about the 5% of the sample carried out patent 

activities. Consistent with growth performance, this evidence places limits on the ability of technology and 

knowledge-based SMEs to develop and disseminate innovations. This assertion is further strengthened by the low 

sample dispersion detected by the standard deviation (0.23). 

Table 1. Descriptive statistics  

Variable N Mean  S.D. Min Max 

GROWTH 1,625 .1790661 .8633159 -7.475739 8.499762 

INNOVATION 1,625 .0596923 .2369888 0 1 

CURRENT LIQUIDITY 1,625 1.927108 1.454712 .02 9.6 

ASSET TURNOVER 1,625 .9192677 .6012279 0 3.57 

FIRM SIZE 1,625 5.955136 1.3278 2.23559 11.91221 

LEVERAGE 1,625 .5720205 .2627883 .0310727 3.724872 

FIRM AGE 1,625 7.603288 .0024245 7.591357 7.607381 

Table 2 shows the Pearson correlation statistics computed for the variables under analysis. The absence of high 

sufficiently significant correlations between the explanatory variables indicates that multicollinearity does not 

constitute a serious critical element and it is therefore possible to proceed with regression analysis according to the 

defined model. 

Table 2. Pearson correlation statistics 

   1 2 3 4 5 6 7 

1 GROWTH 1       

2 INNOVATION 0.0396 1      

3 CURRENT 

LIQUIDITY 

-0.0378 0.0420 1     

4 ASSET 

TURNOVER 

0.1390* -0.1235* -0.0909* 1    

5 FIRM SIZE -0.0027 0.1381* -0.0525* -0.2625* 1   

6 LEVERAGE -0.0358 -0.0957* -0.5881* 0.0289 0.0858* 1  

7 FIRM AGE 0.1412* -0.0140 0.0476 -0.0004 -0.4793* -0.0776* 1 

Note: * The correlation is significant at the 0.05 (2-tailed) level.        

4.2 Regression model estimation  
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Table 3 shows the results emerging from the estimation of the linear regression model developed in the research 

work, which is aimed at analyzing the effect generated by the innovation achieved by USOs on their growth in 

terms of revenues from sales. In particular, the regression analyzes are carried out following the step-wise method: 

in column (i) the estimates of the control variables only, while in column (ii) the estimates of the main effect 

investigated are also included, i.e.  the innovation achieved by the USOs. The results from the regression model 

show that the parameter estimated on the INNOVATION variable is positive and statistically significant (column 

(ii); coefficient = 0.1488161, p <0.05). This evidence highlights how the innovative efforts achieved by USOs 

contribute significantly to the achievement of superior business growth performance. Therefore, based on the 

emerging empirical results, it is possible to support the research hypothesis developed. 

Table 3.Linear regression model estimation. 

 

Dependent variable: GROWTH (i) (ii) 

   

INNOVATION 
 

.1488161* 

(.0896251) 

   

Control variables:   

CURRENT LIQUIDITY -.0418615** 

(.0177772) 

-.0411089** 

(.0177733) 

ASSET TURNOVER .2485783*** 

(.0365014) 

.2534966*** 

(.0366016) 

FIRM SIZE .0946729*** 

(.018774) 

.0907325*** 

(.0189133) 

LEVERAGE -.2583276** 

(.0982458) 

-.2421647** 

(.0986738) 

FIRM AGE 74.16774*** 

(9.90053) 

73.45233*** 

(9.904538) 

   

Number of obs 1,625 1,625 

F 20.14*** 17.26*** 

R-squared 0.0585 0.0602 

Adj R-squared 0.0556 0.0567 

Root MSE .83895 .8385 

   

                             Note: Robust standard errors are shown in parentheses. 

                            *p < 0.1. 

                           ** p < 0.05. 

                         *** p < 0.001. 

5. Result discussion and conclusion  

The research work aimed to investigate, from a theoretical and empirical point of view, the effect deriving from the 

company's innovative activity on the growth performance of technology and knowledge-based SMEs, with 

particular reference to USOs, which constitute a qualifying and highly significant sub-set of the typological class of 

enterprise analyzed.  

The results from the analysis conducted on a panel sample of 474 Italian USOs falling into the size category of 

SMEs, investigated in the time period between 2006 and 2014, highlight how the ability to generate innovation of 

this typological class has positive effects and promoting their growth performance, in terms of sales revenues. This 

evidence is consistent with the results emerging from previous empirical studies, emphasizing how the effects 

generated by innovative efforts increase the level of business growth, thanks to the improved positioning of the 

target market, the pursuit of new business opportunities,  

The achievement of a knowledge economy and the economic exploitation of new technological domains. 

Therefore, the results of the study support the theoretical proposal according to which the innovative activity of 

companies is one of the main contributors to the performance results of technology and knowledge-based SMEs. 

Likewise, the results highlight the importance of innovative capacity and performance as effective and relevant 

precursors of income performance in SMEs, as the dynamics linked to growth investigated here have been analyzed 

in terms of sales revenues, which act to an extent decisive on the economic and financial results. The study seeks to 

offer several contributions to the literature. Firstly, the research partially supports the extension of previous studies 

on the analysis of the causal relationship between innovation and business growth in SMEs, with particular 

reference to those operating in sectors with a high technological and cognitive content. Furthermore, the study 
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intends to constitute a partial theoretical and empirical contribution which is fundamental in the context of studies 

on USOs, increasing the basis for the determination of a framework aimed at the systematic analysis of the agents 

determining the growth of this peculiar form of enterprise. 

Furthermore, the study aims to provide some significant insights and implications from a practical-managerial point 

of view. In detail, the evidence arising from the analysis is functional to the definition of optimized strategic actions 

and choices aimed at a better positioning of technology and knowledge-based SMEs in the market, allowing for full 

and effective development. In this regard, entrepreneurs of and managers need to develop long-term strategic plans 

that guarantee a constant offer of new products, new organizational and marketing methods and approaches in order 

to position the company in a more competitive way in the market and increases its competitive advantage. This is 

undoubtedly a decisive element, albeit not exclusive and sufficient, for the full development of the company and its 

resilient growth. To this end, it is above all necessary for the company to invest significantly in Research & 

Development, especially in the development of new technologies, in knowledge management and in organizational 

learning, as well as encouraging the establishment and consolidation of wide-ranging inter-organizational 

relationships, mainly oriented towards open innovation (Brunswicker and Vanhaverbeke, 2015; Henttonen and 

Lehtimäki, 2017).  
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