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Abstract 
University spin-off firms are believed to contribute to innovation of the (regional) economy 
through entrepreneurship, knowledge transfer and linkages with larger firms. Social networks 
play a vital role in the early years of spin-off firms, but there is virtually no knowledge on the 
critical characteristics of these networks, and on differences between highly innovative and 
medium-to-low innovative spin-offs in this respect. First, we highlight theoretical viewpoints 
on social network formation, Next, we discuss the methodological aspects of the empirical 
study. This is followed by a comparative descriptive analysis of social networks and two 
separate estimations of job growth for highly innovative spin-offs (HIS) and medium-to-low 
innovative spin-offs (MLIS). The results indicate an overall smaller role of social networks for 
HIS, as well as a different role of strength of relationships and importance of local partners for 
HIS compared with MLIS. 
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1. Introduction 
In recent years, enhancing the survival and growth of university spin-off firms has received a 
renewed attention from policymakers and university managers. The main arguments for such 
policy include the contribution of these firms to diffusion of new technoloy, improved 
university-business links, and in particular cases, their role in restructuring regional economies. 
University spin-off firms can be defined as a particular type of spin-offs, created for the 
purpose of commercially exploiting knowledge, technology or research results developed 
within a university (Pirnay et al., 2003). In fact, spin-offs are varied in characteristics as well 
as in strategy. Some spin-offs aim to commercialize a cutting edge technology and strongly 
invest in the development and market introduction of this technology. These types of spin-offs 
may be the first firm entering the market (first-mover strategy)  (Lieberman and Montgomery, 
1988). Through investing in highly novel technologies or products, they may benefit from 
acquiring superior resources and capabilities, particularly a unique market position. By 
contrast, late-moving spin-offs choose to introduce renewed or improved product/services in 
existing markets on the basis of a relatively modest investment in research and development. 
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In general, support arrangements for university spin-offs do not differentiate between highly 
innovative and medium/low innovative spin-offs. Support provided by universities or 
incubators is often merely focussing on basic support such as room in an office, daily 
administration, facilities for a meeting, a soft loan, etc.  In addition, research on university 
spin-offs has primarily discussed the incubation process in terms of organization, process and 
financial aspects and only a limited amount of research has examined social aspects related to 
business incubation (Totterman and Stern, 2005). Despite a growing interest in the role of 
business incubators as creators and supporters of functional business networks (Aernoudt, 
2004; Bøllingtoft and Ulhøi, 2005; Hansen et al., 2000), the question what types of social 
networks bring benefits to the growth of spin-offs remains largely unanswered, particularly 
with regard to different levels of innovativeness of these firms.  

 
The present paper attempts to reach two aims. First, it compares characteristics of resource 
deficiency and of social networks providing access to missing resources for highly innovative 
spin-offs and medium-to-low innovative spin-offs. Second, the paper explores how different 
characteristics of social networks play a role in the growth of these categories of spin-offs. 
The remaining paper is divided into five sections. Section 2 highlights various theoretical 
viewpoints on innovation strategy and social network formation. The next section (section 3) 
will be concerned with methodological aspects, including the variables and statistical model, 
and with characteristics of the sample. The results of the comparative analysis of resource 
deficiency and characteristics of the social networks are next (section 4) and this is followed 
by the results of two separate growth models, with a focus on the influence of different social 
network characteristics on growth (section 5). The last section (section 6) presents a 
discussion in the context of policy practice and future research.  
 
2. Theory: Innovation Strategy and Social Networks  
2.1 Introduction 
In the literature of strategic management, much attention has been paid to the question of 
whether firms can create competitive advantages through their decision when to enter new 
markets (Liebermean and Montgomery, 1988). As a result, the strategy of being the first in 
the market (“first-mover strategy”) has become the subject of articles in many business 
publications. The basic concept of this strategy is simple as by being the first to enter a new 
market, firms gain advantages over actual and potential competitors. Firms pioneering brands 
possess advantages over the following brands because consumer preference rests with the first 
brand that performs adequately (Schmalensee, 1982). In terms of organizational learning, first 
movers are also more likely than their followers to experience extensive learning and thus 
have better access to opportunities (Glazer, 1985). Other (related) first-mover advantages 
addressed in the literature are establishing a uniqueness in the market; using switching costs 
to lock up sales; setting up exclusive distribution channels; defining the standards for new 
technology; securing patents; and controlling other scarce resources critical for success in 
competition (e.g. Kerin et al., 1992; Lilien and Yoon, 1990; Mascarenhas, 1992). However, a 
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first-mover strategy also bears the risk of a smaller likelihood of success than a later mover. If 
a firm enters early, it may not be able to recover its entry investment before competitors 
imitate the product and perhaps even improve it. In addition, first movers may miss the 
opportunities which are obscured by technological and market uncertainties and from which 
late movers take advantage (Lieberman and Montgomery, 1988). Overall, the literature on 
first-movers seems not conclusive on the benefits from a first-mover strategy.  

 
Regardless the different levels of innovativeness and times to enter the market, young spin-off 
firms need to access resources in order to fullfill their chosen product-market strategy (e.g. 
Barney, 1991; Barney et al., 2001). At the same time, young spin-offs need to acquire 
particular capabilities through learning, and one of these capabilities is to establish and 
maintain useful social networks through which external resources can be accessed. In general, 
organizations, whether established firms or start-ups, are part of a network and are dependent 
on external actors (Pfeffer and Salancik, 1978). Studies on growth of small firms indicate that 
developed networks of strong relationships with various partners may give advantages in 
gaining resources (Hoang and Antoncic, 2003). Networks provide entrepreneurs with avenues 
for negotiation and persuasion, enabling them to gather a variety of resources (e.g., market 
information, social support, venture funding and other financial resources) held by other actors 
(Nicolaou and Birley, 2003). Birley (1985) observes an extensive use of social networks in the 
early stages of the venture generation process, which in the case of university spin-offs may 
include family, friends, previous colleagues and employers, and former professors. It is 
particular in these stages that social capital is needed to facilitate interaction, including the 
norms of reciprocity and trustworthiness that arise from them (Coleman, 1994; Putnam, 2000). 

 
In the current paper, social networks are defined as networks of important ‘partners’ that 
potentially provide valuable resources for firms’ growth. As young spin-offs frequently lack 
critical resources, especially market-related knowledge and skills (van Geenhuizen and 
Soetanto, 2004), they attempt to fill resource-deficiency by seeking a solution through 
‘partners’ (e.g. friends, colleagues, former professor, etc).  Relationships with ‘partners’ may 
be essential to gather relevant knowledge, to get external support and services, and to achieve 
access to those resources that are not available in-house (Birley, 1985). Thus, in the early years 
of spin-offs’ life, social networks are important and cannot be neglected. Moreover, as spin-
offs employ different innovation strategies, it is likely that the characteristics of their social 
networks also differ.  
 
2.2 Dimensions of Social Networks 
In describing social networks of spin-off firms we follow Nahapiet and Ghosgal (1998). 
Accordingly, the dimensions of social networks can be divided into a structural, relational and 
cognitive dimension. These dimensions are not mutually exclusive and in fact, they may be 
highly interrelated. In addition, we also focus on the social and spatial dimension of social 
networks. 
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Structural: Tightness of Networks 
Studies on the influence of network structure on the performance of new firms are not 
conclusive. Several studies stress that linkages with tight networks are more advantageous in 
the early years of firm growth (Gulati, 1995) while others emphasize the importance of being 
connected to loose networks (McEvily and Zaheer, 1999). According to Granovetter (1992) 
firms enjoy large advantages if they have partners who are connected in sparse (loose) 
networks. A loose network structure brings on benefits from diversity of information and 
brokerage opportunities created by lack of connections between separate clusters in the 
networks. This leads into a concept named Structural Hole (Burt, 1992). Actors who occupy 
brokerage positions between clusters have better access to information. Structural holes 
separate non-redundant sources of information, sources that are more additional than 
overlapping. By being connected in a network rich of new information and opportunities, 
entrepreneurs enjoy benefits regarding (1) enhancing business opportunities, (2) achieving 
access to resources that can merely be obtained through the linking knot, and (3) receiving 
references on partners that may give access to new business networks.  
 
In contrast, the literature of small business development emphasizes the importance of dense or 
tight networks. Tight networks are described as networks in which all partners are connected to 
each other. If partners know each other well and interact frequently, they are more likely to 
convey and reinforce norms of exchange and are better able to monitor behavior and enforce 
sanctions in the network. In business, such networks will reduce risk and enhance the 
opportunity of building cooperation and getting access to resources from other partners 
connected in the network. Partners in this kind of network are familiar with each other’s 
interests and build trust and credibility on each other. Therefore, tight networks are beneficial 
for the transfer of complex (fine-tuned) and tacit knowledge, to achieve legitimacy or 
reputation, and perform joint problem solving (Coleman, 1990; Uzzi, 1996). If we focus in on 
highly innovative spin-offs (HIS), we may assume some contradictory trends. Tight networks 
may be beneficial for HIS because of the strong need for technological learning and tacit 
knowledge as a vehicle in this learning. On the other hand, HIS may avoid such social 
networks because of the need for protection of the invention and risk of spread of secret 
information in the network. In general, highly innovative ventures place more emphasis on 
knowledge accumulation and learning than medium to low innovative spin-offs that focus 
largely on access to external resources such as financing, manufacturing capacity, existing 
market and distribution channels (Liao and Welsch, 2003).  
 
Relational: Strength of Relationships 
While the above characteristics refer to the structure of networks, strength refers to the value of 
the relationships as appreciated by partners in the network. The strength of relationships varies 
according to the time invested herein. Usually, strong relationships are based on a long-term 
and intense interaction. Typical examples of strong relationships include friendship and family 
ties. Granovetter (1995) defines the strength of relationships on time and emotions invested in 
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a relationship, as well as reciprocity between the partners. As people know each other better 
and become emotionally involved, they will develop a relationship in which they put trust, 
commitment and willingness to support each other reciprocally. This type of relationship is 
important for entrepreneurs trying to market an unproven product yet facing limited resources. 
In such a highly uncertain situation, entrepreneurs will heavily rely on close friends or family 
members for learning, protection and support. Highly innovative spin-offs, particularly first-
movers, typically work under highly uncertain conditions and accordingly may depend on 
close relationships with partners.  

 
The theory of social networks, however, also presents a contradictory argument. Granovetter 
(1973) argues that new information is obtained through casual acquaintances rather than 
through strong personal relationships. Since strongly connected partners are likely to interact 
frequently, much information that circulates is the same. Conversely, weak ties often include 
links with partners who move in social circles other than those of the focal persons. Weak ties 
are an important source of information about activities, resources and opportunities in distant 
parts of the social system, and are often more important in spreading new information or 
resources because they tend to serve as a bridge between otherwise disconnected social 
networks. Accordingly, tt is through weak ties that spin-offs can recognize novel information, 
which leads them to new resources and exploiting new business opportunities.  

 
It is difficult to speculate whether weak ties are more important in the growth of highly 
innovative spin-offs compared to other spin-offs. The contradictory trends previously 
addressed in the context of loose networks may hold true for weak ties as well.  
 
Cognitive: Knowledge Content 
The third dimension of social capital - labelled “cognitive dimension” by Nahapiet and 
Ghoshal (1998) is rarely discussed in the mainstream literature on social capital. Nahapiet and 
Ghoshal define the cognitive dimension as resources providing “shared representations, 
interpretations, and systems of meaning among parties”. The knowledge content that flows 
through social networks may change over time. Starr (1990) and Larson and Starr (1993) posit 
that in the formation of new firms, networks follow a three-stage sequence of development, in 
which each stage is facing distinctive changes in the content of the relationship and 
information and the governance mechanisms in managing the relationship (Hoang and 
Antoncic, 2003). In the first stage, entrepreneurs attempt to identify those contacts that will 
provide critical resources, particularly the use of ties with family, friends, and colleagues. In 
the second stage, the content becomes more complex as it covers many aspects, including 
those dealing with economic purposes. In the third stage, the network content of the 
relationship becomes more crystallized and is characterized by more and a higher quality of 
information exchange between partners. For university spin-offs facing a lack of critical 
resources, establishing such specific networks seems to be an essential requirement that allows 
a solid growth.  
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It is however very difficult to measure the above cognitive dimension in the networks of spin-
offs. Using a partial approach, the current study measures the richness of knowledge content 
achieved from partners. If spin-offs receive relatively rich (heterogeneous) knowledge from 
their partners, they employ quality relations delivering specific knowledge (information). On 
the other hand, if spin-offs receive more homogeneous knowledge, it seems that there is 
redundant knowledge indicating a relatively poor situation. Particularly, highly innovative 
spin-offs may suffer from the last situation because they need specialized knowledge due to 
their technology focus. However, it is difficult to speculate which type of networks are the best 
for highly innovative firms regarding their growth. 
 
Social: Heterogeneity of Contact Background 
With regard to the social background of network partners the following is found in the 
literature. Marsden (1987) shows that partners from a diverse social background - integrating 
several spheres of society - facilitate more beneficial actions than partners from a similar social 
background. Accordingly, with regard to spin-offs’ growth, the more heterogeneous the 
partners, the larger the variety of resources, such as know-how, information and expertise. 
Heterogeneity in partners’ backgrounds increases the likelihood of obtaining valuable 
information, knowledge, guiding spin-offs more quickly to different resources.  

 
Regarding the different innovation strategies, we may speculate that highly innovative spin-
offs preferably employ more homogeneous partners. Within their specific technology field, 
very small numbers of players are involved. This situation may not be the same for medium to 
low innovative spin-offs, as they have to diversify their networks to gain opportunities for 
cost-reducing processes, manufacturing and marketing channels.  
 
Spatial: Geographic Proximity of Partners 
In studies of network creation, networks are assumed not to randomly link individuals. Rather, 
people interact most frequently with those in close geographic proximity and with whom they 
share common backgrounds, interests and affiliations (Gertler, 2003). Because both physical 
and social location strongly influences people’s activities, proximity on these dimensions 
increases the likelihood of interaction and communication (Blau, 1977). More specifically, 
close geographic proximity decreases direct costs associated with frequent and extended 
interactions necessary for maintaining social relationships (Zipf, 1949), particularly close 
personal networks. To put it in a slightly different way, a network of partners that is clustered 
in space provides larger opportunities for partners to actively interact with each other and to 
benefit from knowledge spillovers compared with a network over large distances (e.g. 
Audretsch, 1998; Camagni, 1991). As the geographic distance between spin-offs and their 
partners increases, the opportunity of face-to-face interaction is smaller and it is more difficult 
to maintain effective relationships because of higher costs of coordination.  
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In spatial innovation theory, it is believed that knowledge concerning new technologies 
diffuses within the confines of areas containing many individuals working in similar fields. 
When people with common professional interests cluster in physical space, informal, social 
and professional networks emerge and serve to disseminate information (Piore and Sabel, 
1984; Saxenian, 1994; Sorenson and Stuart, 2001). Hence, entrepreneurs in locations densely 
populated with specialists in their fields often form networks that contain many close, casual, 
and indirect ties with colleagues. These networks may convey information about new 
technological developments, unresolved technical puzzles, and emerging market opportunities. 
In this case, highly innovative spin-offs may receive more benefits from partners that are 
located in close proximity than medium to low innovative spin-offs.  

 
In this respect, the literature once more gives a contradictory argument. In the management 
literature it is emphasized that highly innovative firms step into knowledge relations on the 
basis of their individual knowledge needs and specialization, and on the basis of their 
capability to identify new knowledge and absorb this new knowlegde. Accordingly, the scale 
of interaction may vary from local to global, and is not limited to the local (van Geenhuizen, 
2008). 
 
2.3 Other Factors Involved 
Aside from network characteristics, we assume that some other factors influence growth of 
spin-offs as well (Soetanto and van Geenhuizen, 2009). The model components explored in the 
current study are given below: 

• Structural characteristics of the spin-offs (age) 
• Location of the spin-offs 
• Resources and capabilities (resource deficiency, network capability, support received) 
• Strategy (sector, level of innovativeness, social networks) 

 
We are particularly interested in the question to what extent the growth of spin-off firms can be 
understood by the characteristics of the social networks. 
 
 
3. Methodological Aspects of the Study 
The study draws on a survey of university spin-offs of TU Delft (Delft, the Netherlands) and 
NTNU (Trondheim, Norway). We delineated the population of spin-offs from these 
universities on the basis of three criteria, i.e., located in Delft/Trondheim or surrounding area, 
survived in 2006, not older than 10 years, and used at least one type of support from the 
university or respective incubation organization. Data were collected using a semi-structured 
questionnaire in face-to-face interviews with the entrepreneurs. This approach has led to 100 
valid questionnaires. We measured social networks using the so-called ego-centric approach. 
The ego-centric approach focuses on individuals, rather than on networks as a whole. It starts 
with a selection of focal nodes or egos, and identifies the nodes to which they are connected. In 
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this research, the focal nodes are the entrepreneurs and we identify the partners with whom 
they interact and discuss business affairs on a regular basis. This kind of approach can be quite 
effective for collecting relational data from large populations.  

 
The analysis contains two steps, first a comparative analysis of resource deficiency among 
highly innovative (HIS) and among low-medium innovative spin-offs (MLIS) and secondly an 
exploration of a linear regression model on growth focusing on social network characteristics 
for both categories of spin-offs. HIS are defined as those ones that spend at least 35% of their 
turnover (or income) (on average 50.4%) on research and development. We take average 
annual job growth as an indicator for growth. The way in which we measure the various 
independent variables in the regression model can be found in Appendix I. 

 
In the regression analysis, we use two control variables, i.e., age in years and a dummy for 
location. The reason to include age is because age is most likely correlated with growth. The 
location dummy indicates a location of the spin-offs either in Delft or Trondheim, meaning a 
location in a poly-centric pattern of cities in the large metropolitan area of the Randstad (NL) 
versus a single city at a quite large distance from other cities in Norway. It is likely that spin-
offs in Trondheim face more difficulty in growth, because they miss proximity and easy 
contact with launching customers and other potentially valuable partners at a short distance. 

 
In the remaining section, we examine the characteristics of spin-offs in the sample (Table 1). 
The sample encompasses 52 HIS and 48 MLIS. With regard to job growth, HIS stay behind 
MLIS witness 0.7 versus 1.0 fte on average per year. The difference in job growth becomes 
clear if we consider various growth classes. 65.3% of HIS experience a slow growth, i.e. less 
than 1 fte per year, wheres MLIS experience such growth for 50.0%.  

 
The relatively slow growth of HIS may follow from their specific R&D strategy, in which new 
R&D projects are undertaken in networks with the university or large firms, meaning than 
growth takes place in the networks and not in the firm. The relatively slow growth of HIS 
should also be seen in relation to the age structure of the sample: HIS are much younger than 
MLIS (50.0% of the first category is younger than four years versus 16.7% of the last 
category) (Table 1). The different age structure of course, raises questions on the causal 
background. A potential explanation could be a relatively high mortality rate among HIS. They 
take ususally bigger risks and have larger needs for investment capital. A higher mortality rate 
seems only part of an explanation, because generally mortality rates of university spin-offs in 
Europe are low. Mustar et al. (2007) estimate that six years after establishment only 25% has 
died. Another explanation is that the creation of HIS is a relatively recent trend in Delft and 
Trondheim. Just recently, universities in Delft and Trondheim introduced strong initiatives to 
support the creation of spin-offs especially the highly innovative ones. In addition, the size of 
the spin-offs (at the time of the sample) complies with the above patterns: HIS are relatively 
small compared with MLIS, witness 53.9% versus 31.3% including less than 5 fte, and 15.4% 
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versus 31.3% including more than 10 fte. With regard to the type of support received, HIS tend 
to make more often use of value-added support (like individual training of the entrepreneur and 
support in networking) than MLIS, witness shares of 61.5% versus 37.6% respectively. 
 
Table 1. Characteristics of the sample (a) 

 HIS MLIS 
Sample size 52 48 
Average Growth (jobs) Mean: 0.7 (S.D: 0.73) Mean: 1.0 (S.D: 0.88) 

t-test: 1.69* 
Growth 

- Less than 0.5 fte per year 
- 0.5 – 1 fte per year 
- 1 – 2 fte per year 
- More than 2 fte per year 

 
21 (40.4%) 
13 (25.0%) 
12 (23.1%) 
6 (11.5%) 

 
17 (35.4%) 
  7 (14.6%) 
16 (33.3%) 
  8 (16.7%) 

Average Age (years) Mean: 4.1(S.D: 3.11) Mean: 6.2 (S.D: 2.60) 
t-test: 3.54*** 

Age  
- Less than 4 years old 
- 4-6 years 
- More than 6 years (to 10 years) 

 
26 (50.0%) 
16 (30.8%) 
10 (19.2%) 

 
  8 (16.7%) 
23 (47.9%) 
17 (35.4%) 

Size (fte) 
- Less than 5 fte 
- 5-10 fte 
- More than 10 fte 

 
28 (53.9%) 
16 (30.7%) 
8 (15.4%) 

 
15 (31.3%) 
18 (37.5%) 
15 (31.3%) 

Average R&D  (% of annual      turnover) 19.1% 50.4% 
Support received 

-   (1) Mainly conventional support 
-   (2) Limited extra added-value support  
-   (3) Extended extra added-value support 

 
20 (38.5%) 
22 (42.3%) 
10 (19.2%) 

 
30 (63.5%) 
  9 (18.8%) 
  9 (18.8%) 

a. HIS: highly innovative spin-offs; MLIS: medium to low innovative spin-offs. 
 
 
4. Resource Deficiency and Social Networks 
University spin-off firms are usually short of resources. In some cases, this may take such 
proportions that the firms’ survival and growth are in danger. Therefore, we will next examine 
which obstacles to growth have been faced most frequently by the two categories of spin-offs 
in our sample. We limit ourselves to the five most frequently observed obstacles per category 
of spin-offs (Table 2). There tend to be a different orientation in resource deficiency: HIS 
suffer most from lack of marketing knowledge (57.7%) and lack of investment capital (46.2%), 
whereas MLIS suffer most from lack of skills to deal with management overload (43.8%) and 
a combination of lack of marketing knowledge and sales skills, and skills to deal with 
uncertainty (each 41.7%). These different trends in resource deficiency comply with an image 
of HIS spending most of their time and resources to research and development, thereby 
neglecting the market and skills to enter the market, and developing a relatively large demand 
for investment capital beyond what can be satisfied.  
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Overall, the average number of obstacles faced by the two categories of spin-offs is almost 
similar, that is around 3.3 per spin-off firm. However, if we focus on the main obstacles 
(market-related knowledge, financial and management obstacles) MLIS have reported much 
more frequently to face these obstacles compared to HIS, witness a score of 2.1 versus 0.6.  
Previous research indicates that HIS tend to suffer quite strongly from the main obstacles only 
in their first years and are able in next years to solve or prevent the rise of these obstacles; this 
is different from MLIS that tend to remain struggling with serious resource deficiency through 
their life (van Geenhuizen and Soetanto, 2008). 

 
Table 2. Obstacles to growth (current and past)  

Categories   
 

HIS MLIS 
  Freq.  % (a) Freq.    % (a) 

 Market-related  
  knowledge 

  

Marketing knowledge   30 57.7 (1)  20      41.7 (2/4) 
Sales skills   19 36.5 (5)  20      41.7 (2/4) 
Forecasting future markets   15 28.9  16      33.3 

 Financial 
  

Cash flow   20 38.5 (4) ]13      27.1 
Investment capital   24 46.2 (2)  19      39.6 (5) 

 Management 
  

Management overload   14 26.9  21      43.8 (1) 
Dealing with uncertainty   21 40.4 (3)  20      41.7 (2/4) 

All obstacles     178  156 
Average number of obstacles per firm     3.4    3.3 
Main resource deficiency    0.6    2.1 

a. Share of spin-offs facing the obstacle. 
 
 
The way in which we measured the various network characteristics can be found in Annex 1. 
Overall, the differences between social networks of HIS and those of MLIS are relatively small 
(Table 3). With regard to tightness of networks and strength of relationship, the two categories 
of spin-offs show roughly the same scores. This is also true for richness in content of 
knowledge. This finding seems to contradict assumptions on differences caused by the spin-
offs’ strategy. It is only with regard to heterogeneity of partners’ background and proximity of 
partners that significantly different scores can be observed. HIS interact with more 
homogeneous partners and partners at a close distance than MLIS. We may explain this 
difference with the higher levels of risk HIS deal with and their relatively younger age, urging 
a stronger reliance on networks connected with the local university and local expertise in the 
technology field concerned. 
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Table 3. Characteristics of social networks 

 Tightness  
 

Strength  
 

Heterogeneity  
of partners 

Spatial   
proximity 

Richness in  
content 

 
HIS 
(52) 

Mean: 0.51 
S.D: 0.36 

Mean: 2.15 
S.D: 0.37 

Mean: 0.56 
S.D: 0.20 

Mean: 0.65 
S.D: 0.80 

Mean: 1.96 
S.D: 0.56 

MLIS 
(48) 

Mean: 0.59 
S.D: 0.36 

Mean: 2.13 
S.D: 0.42 

Mean: 0.49 
S.D: 0.14 

Mean: 0.86 
S.D: 0.96 

Mean: 1.82 
S.D: 0.56 

Significance test -0.78 -0.23 -1.97** 1.30* -1.48 
* p<.10; ** p<.05;*** p<.01 

 
5. Unraveling the Role of Social Networks in Growth 
In this section, we examine to what extent the previously discussed social networks influence 
the growth of spin-offs, aside from the influence of various types of support and main resource 
deficiency. Overall, Table 4 shows that all models pass the statistical F test and the R-square 
(the goodness of fit) of the models shows a relatively high value. In the final model concerning 
HIS, five beta-coefficients are significant. The final model fails to confirm the influence of 
age, location, networking capability, support and strength of relationship on growth. With 
regard to MLIS, seven beta-coefficients are found to be significant. The beta-coefficient of age 
is insignificant. Thus, for MLIS, there is no evidence that age, location and interaction with 
predominantly local partners influence growth. In addition, Table 4 shows that by adding the 
five network variables the two final models (model 3) strongly improve in terms of 
explanatory power. It also shows that the significance of the beta-coefficient for age (HIS, 
model 1) and the one for networking capability (HIS and MLIS, model 1) decreases in the full 
model (model 3) including resource deficiency, support and network variables. Location is 
found not to be significant in any model.  
 
If we focus on network characteristics in the full model, the following trends become clear: 

- Based upon a different sign: strong relationships have a negative influence on growth 
of MLIS, but not on the growth of HIS; and, a large importance of local partners has a 
negative influence on growth of HIS, but not on growth of MLIS. 

- Based upon a different significance level: the significance levels among HIS are lower 
than for MLIS, suggesting that HIS perform more independently and rely less on 
social networks. 

- HIS and MLIS are broadly similar in that tight (dense) networks and networks with 
flow of poor knowledge have a negative influence on growth. 

 
Thus, the above trends indicate that HIS employ more local partners than MLIS and this tends 
to have a negative influence on growth, and that HIS interact more often with homogeneous 
partners, a situation that also exerts a negative influence on growth. At the same time, the 
impact on growth tends to be modest as HIS rely less on social networks compared with MLIS. 
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Table 4. Results of the linear regression model estimation  
 HIS MLIS 
 
Structural characteristics 

1 2 3 1 2 3 

Age of spin-offs .34*** .28** .09 .16 .15 .08 
Location .05 -.09 .15 .11 .09 .09 
 
Resources/capabilities 

      

Networking capability .41*** .34** .07 .48*** .40*** .14* 
Main resource deficiency  -.21* -.18**  -.45*** -.25*** 
Support received   .29** -.01  .30*** .14* 
 
Network characteristics 

      

Tightness of partners network   -.25*   -.30*** 
Strength of relationships    .07   -.19** 
Homogeneity of partners   -.18**   -.20** 
Poor knowledge content   -.22*   -.29** 
Importance of local partners   -.22*    .03 
       
N 51 51 51 49 49 49 
F  9.08 9.87 13.08 5.43 9.75 21.49 
Significance of F (Prob>F) .00 .00 .00 .00 .00 .00 
R2 .31 .46 .75 .26 .50 .83 
Root MSE .65 .58 .42 .75 .63 .39 
*p < 0.10 * *p<0.05 *** p<0.0 

 
6. Conclusion 
This study has the aim to increase understanding of the role of social networks in the growth of 
university spin-offs in two ways, through a comparative analysis of network characteristics 
among highly innovative spin-offs and medium to low innovative spin-offs, and through the 
estimation of a growth model using regression analysis for the two categories of spin-offs 
separately. Overall, it is found that social networks do play a significant role in the growth of 
spin-offs but to a smaller extent for highly innovative spin-offs compared to medium to low 
innovative spin-offs. 
 
We can summarize the main results as follows: (1) highly innovative spin-offs tend to interact 
more often with homogeneous and local partners than medium to low innovative spin-offs, and 
(2) both situations tend to influence the growth of the first category of spin-offs negatively. 
Besides contributing to current research in the field of new entrepreneurship, this finding can 
be used to improve the policy in supporting university spin-offs. Support concerning 
networking, i.e. to learn to identify optimal network partners, to establish a relationship with 
them and to maintain these relationships as long as these are worth, needs to be provided to 
highly innovative spin-offs. Changing their networks to include more non-local partners and 
partners with a heterogeneous background, should be one of the aims of such specific support. 
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In general, tight (dense) networks need to be avoided, aside from homogeneous partners and 
poor knowledge content.  

 
This is a first comparative research on influence of network characteristics on growth of highly 
innovative spin-offs and medium to low innovative spin-offs. We could observe various 
interesting trends, calling for the development and testing of hypotheses. In addition, we face a 
lack of knowledge on how spin-offs in different life-cycle stages may benefit from network 
building. Network characteristics may change over time and the best (or optimal) value of 
network characteristics is not known. Here lies an interesting field of new research. 
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Appendix 1 
 Measurement of indicators 
 
Tightness 

Measured by dividing the number of existing relationships by the number of potential 
relationships among partners.  A high value indicates a tight network and a low value 
indicates a loose network. 

 
Strength of 
relationship 

Measured based on summation of three kinds of indicators suggested by Burt (1994)  
(i.e. frequency of interaction, duration of relationship, and founders’ assessment of  
quality of the relationship).   
A high value indicates a strong relationship and a low value indicates a weak 
relationship. 

Poor content Measured based on different types of knowledge content flowing to ego (i.e. product  
development, technical advice, managing a new firm, etc). A high value indicates  
a rich content and a low value indicates a poor content 

Homogeneity 
of partners 

Measured based on different types of partners’ background (e.g. academic, business). 
A high value indicates that many partners originate from the same background  
and a low value indicates that partners have diverse backgrounds.  

Importance of 
 local actors 

Measured by the number of partners at a large distance divided by the number 
of  local partners. 
A low value indicates a large importance for local partners. 

Main resource 
deficiency 

Measured by the number of main obstacles (market knowledge, financial and  
management) experienced by spin-offs during the years 0-4.  

 


