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Abstract—There are currently three divergent views 

regarding the sources of beneficial social capital within 
collectivities or networks:  historical ties, organizational 
facilitation, and trust-based shared pursuit of common goals.  
Technology incubators are newer organizational forms that are 
created to support and accelerate the development and success 
of affiliated technology-based ventures.  However, it is unclear 
how social capital that benefits the technological development of 
affiliated ventures is created within technology incubators.  
Drawing from the social capital, technology, and organizational 
learning literature, this study seeks to understand how 
technology incubators can create social capital that enables 
accelerated technological learning of affiliated ventures. Based 
upon a survey of 43 technology-based ventures affiliated with 
U.S. and Finnish technology incubators, results of this study 
suggest that facilitated networking support of the technology 
incubator serves as the primary source of social capital that 
enables accelerated technological learning of affiliated 
technology-based ventures.  However, results also suggest that 
less established or newer technology incubators enable 
accelerated technology learning better than more established 
incubators.  This suggests that technology incubators are not 
able to maintain historical ties that benefit the technological 
learning of affiliated ventures. 
 

I. INTRODUCTION 
 

 Technology incubators are newer and popular 
organizational forms that are created, often through economic 
development agencies, to support and accelerate the 
development and success of affiliated new technology-based 
ventures (NTBV’s) [13] [17].  Successful NTBVs serve a 
critical role in the development of local, regional, and 
national economies through the creation of jobs, the 
generation of profits [18], and innovations [2].  According to 
a 2003 survey of the National Business Incubators  
Association, interest in the creation of technology incubators 
has proliferated worldwide with 87% of all incubators today 
supporting the development of NTBVs.  However, while 
limited recent research suggests that technology incubators 
provide beneficial support to NTBVs [26], there is no clear 
consensus on what factors associated with technology 
incubators provide beneficial support to NTBVs [17]. 
 Drawing from the social capital, technology, and 
organizational learning literature, this study seeks to 
understand how technology incubators create social capital 
that is beneficial to the accelerated technological learning of 
affiliated ventures.  Understanding how technology 
incubators create beneficial social capital has not been 
addressed within the literature.  In addition, measuring the 

success of NTBVs in terms of job growth, profits, and sales, 
the traditional measures of economic growth, is ineffective 
since these new ventures do not consistently achieve these 
traditional outcomes.  This study views success in terms of 
accelerated technological learning.  Technological learning 
offers a new perspective to measure the benefits of 
technology incubator affiliation as a precursor to innovation.   

 
II. THEORY AND HYPOTHESES 

 
A. Social Capital as a Network Benefit 

Social capital is the goodwill or benefit available to 
actors within a social network [3].  Social capital does not 
automatically exist within networks but is activated when 
actors have the opportunity to access a network, desire to 
participate in the network, and have the ability to gain and 
offer benefits to others within the network [3].  Social capital 
is unique from other forms of capital in that it resides within 
the relationships among networking actors, not within 
individual actors [9] [3].  Thus, social capital is embedded 
within social networks and serves as a source of benefit to 
networked actors.  When the social network ceases to exist, 
so does the embedded social capital. 

Social capital theory has been gaining increased research 
attention and has been used to explain the benefits various 
types of actors gain through networking activities.  As a 
result, social capital has been associated with a host of 
network benefits at both the individual and collective level of 
analysis such as employment opportunities [11], manager 
performance [6], firm knowledge acquisition [29], and 
regional productivity [18] [14].  However, while the benefits 
associated with social capital are important, understanding 
the source of social capital can be equally important when 
seeking to understand how to create and maximize the extent 
of beneficial social capital within a network. 

 
B. Sources of Social Capital 
 When considering the source of social capital within 
networks, there are currently three divergent streams of 
research:   the evolution of social capital through historical 
ties, the enabling of social capital creation through 
institutional or organizational facilitation, and the creation of 
social capital through the shared pursuit of common goals in 
the absence of historical ties and facilitation.  Each stream is 
discussed in detail below. 

Historical Ties.  The evolution of social capital through 
historical ties was first presented in Putnam’s [18] seminal 
work describing the productivity of Italian communities.  
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Social capital within these communities evolved over time, 
through natural extensions of work, school, and play 
interactions, among individuals within the community and 
could be traced back in time for as long as a century [23] [18].  
The social capital generated through these historical ties was 
evident in greater civic engagement which lead to greater 
institutional performance and citizen satisfaction [14].  The 
foundation of social capital in these Italian communities was 
historical ties.  As a result, communities with greater 
endowments of social capital through these historical ties 
exhibited greater productivity than communities that had 
lesser endowments of social capital [18].   

Institutional or Organizational Facilitation. Alternatively, 
the creation of social capital can be enabled through 
institutional or organizational facilitation when social capital 
within a social network is weak. As noted previously, Putnam 
[18] argued that social capital within communities emerges 
through historical ties which results in greater institutional 
performance.  This argument suggests that institutional ability 
to support the generation of social capital is contingent on the 
existence of significant social capital through historical ties.  
However, while scholars agree that social networks endowed 
with more social capital are fertile environments for 
additional institutional support to generate greater social 
capital, in networks where social capital is weak, institutions 
or facilitating organizations can be created and designed to 
enable the creation of social capital by facilitating the 
creation of beneficial collaborative partnerships [27].   

Institutions or facilitating organizations that can enable 
the creation of social capital include macro level institutions 
such as government, political, and legal institutions and 
organizations such as community development organizations, 
cooperative extensions [27], large firms [22], and incubators 
[13].   These institutions or organizations facilitate the 
creation of collaborative partnerships through paternalistic 
interactions [23].  Paternalistic interactions involve 
hierarchical patron-client interactions between the institution 
or organization and the network actor [23]. The client will 
seek the assistance of the patron to access beneficial 
collaborative partnerships.  Thus, the patron serves as the hub 
of networking opportunities for the client.  Research suggests 
that while paternalistically gained social capital does not 
create as great an endowment of social capital as historical 
ties, it does create a safety net for actors who would have 
difficulty accessing beneficial social capital otherwise [23].  
Thus, paternalistic or hierarchical social capital allows for 
greater social capital for all network actors.   
 Shared Pursuit of Common Goals. In addition to 
historical ties and institutional or organizational facilitation, 
social capital can be created through trust-based shared 
pursuit of common goals among network actors who lack 
historical ties [8] nor rely on institution or organizational 
facilitation for beneficial collaborations [22].  Similar to 
historical ties, these ties are horizontal in nature where actors 
are in similar network positions, not hierarchical [8].  In the 
absence of hierarchical and historical ties, firm networks 

create a social milieu of cooperation and competition based 
upon trust that results in productive interactions [8] [28].   

When generating social capital through this shared 
pursuit of common goals, network actors freely collaborate 
together to pursue a common goal such as innovation, 
competitiveness, or commercialization [8].  Network actors 
can include institutions such as research universities and the 
government, established industry firms, venture capital firms, 
law firms, business consultants, and entrepreneurial ventures 
[8].  In this case, however, institutions and organizations 
serve as part of the network rather than enablers of the 
network.  

The primary example of the creation of social capital 
through the shared pursuit of common goals is Silicon Valley.  
Within Silicon Valley, firms lack historical ties with other 
Valley actors yet form beneficial collaborations with 
institutions, organizations, and firms who all desire to 
develop and commercialize innovative technologies.  
Interestingly, the reduced performance of Boston’s Rt.128 
economy in comparison to the increased performance of 
Silicon Valley in the 1980’s has been attributed to the 
reliance on dominant large corporations for social capital [22].  
While Silicon Valley firms evolved around free flowing 
collaborative ties among actors within the network, Rt. 128 
firms relied upon the domination of a few vertically 
integrated corporations that promoted centralized authority 
and vertical flows of information [22], suggesting lesser 
endowments of social capital as a result of paternalistic 
interactions.  When both paternalistic and horizontal ties exist 
within a network, paternalistic interactions tend to play a 
more predominant role in the creation of social capital than 
horizontal interactions [23].   
 
C. Technology Incubators and Sources of Beneficial Social 
Capital.   

Technology Incubators and Venture Success.  Incubators 
are newer organizational forms that seek to support the 
accelerated development and success of affiliated ventures 
for economic growth through networking activities [25] [20].  
Successful ventures can contribute to economic growth 
through the creation of new and high quality jobs, technical 
advances, innovative activity, and/or profits [2] [19].  Of 
particular importance for the development and success of new 
technology based ventures (NTBVs) is learning technological 
know-how skills.  Technological know-how skills include the 
legal protection of patents, complex technological or 
scientific knowledge, and design and production skills [10].  
While some technological knowledge typically resides among 
the entrepreneurial team of technology-based ventures [21], 
technological know-how skills are often beyond the abilities 
of the new ventures although these skills are important in 
enabling the development and commercialization of new 
innovative products and services [10] [16].  As a result, 
NTBVs must rely on external sources to learn technological 
know-how skills needed for innovation [10] [7].  Technology 
incubators can provide affiliated NTBVs with networking 
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opportunities to learn these technological know-how skills 
from external sources. NTBVs can gain opportunities to 
network with various actors associated with the technology 
incubator network such as universities, venture capitalists, 
angel investors, government agencies, and business 
consultants. 

Sources of Social Capital Creation in Technology 
Incubators.  Understanding the source of social capital 
creation within technology incubators has received very little 
attention in the literature but is important when trying to 
understand how beneficial social capital is created and made 
available to affiliated NTBVs.  Although Hansen, et. al.[13] 
suggest that technology incubators serve as institutional or 
organizational facilitators for networking opportunities of 
affiliated ventures, testing of this view in light of alternative 
views of sources social capital creation has not been 
conducted.  Thus, there is no clear understanding of the 
source(s) of social capital within technology incubators, 
limiting our understanding of how to maximize the extent of 
beneficial social capital to affiliated NTBVs.   

Drawing from the social capital literature regarding the 
sources of social capital, the creation of social capital within 
technology incubators can be a result of historical ties 
associated with the incubator, the facilitation of collaborative 
interactions by the technology incubator, and trust-based 
collaborations among actors within the technology incubator 
network.  While Putnam’s [18] work traces historical ties 
back in time for as long as a century, it is unclear how long 
historical ties must be in existence to create beneficial social 
capital. Thus, historical ties associated with the technology 
incubator could conceivably play a role in the creation of 
technology incubator social capital.  In addition, technology 
incubators, by definition, pursue the goal of the development 
and success with affiliated ventures. Technology incubators 
are created to provide a nurturing environment that links 
entrepreneurs with technology, capital, and know-how to 
accelerate the development of the new technology based 
ventures [17].  Thus, clearly there is an element of 
organizational facilitation associated with NTBV affiliation 
with a technology incubator.  Finally, researchers have 
suggested that technology incubators are merely rental 
arrangements, providing affiliated ventures with little more 
than reduced rent.  Ventures do not consistently gain access 
to beneficial network ties through incubators [17] [26].  Thus, 
the potential of trust-based collaborations as a source of 
social capital also exists.  

Historical Ties as a Source of Social Capital. The 
historical ties associated with technology incubators that can 
serve as a source of beneficial social capital for affiliated 
NTBVs include both historical network ties of the technology 
incubator and historical ties affiliated ventures have with the 
technology incubator.  The historical ties of the technology 
incubator affect the portfolio of network contacts that the 
incubator develops and maintains in advance of client venture 
need.  The management of incubators tend to spend less than 
half, sometimes as little as ten percent, of their time working 

with affiliated ventures [20] [26].  The balance of the 
incubator management’s time is spent marketing and 
promoting the incubator and developing and maintaining a 
portfolio of network contacts.  Developing and maintaining a 
portfolio of network contacts is important for current and 
future client ventures.  An established incubator creates a 
network portfolio in advance of client venture need, enabling 
affiliated ventures to gain quick access to the network when 
needed [13].  The network portfolio of the technology 
incubator can include a variety of contacts such as business 
consultants, law firms, venture capitalists, angel investors, 
university researchers and administrators, government 
agencies, and industry firms. 

A technology incubator that has been in existence for a 
longer period of time is able to develop a larger and more 
diverse portfolio of network contacts.  The technology 
incubator is able to spend more time identifying needed 
contacts and developing and maintaining a rapport with these 
contacts to enable preferential access to these contacts by 
current and future affiliated NTBVs.  A larger and more 
diverse network portfolio will enhance the NTBVs 
opportunities to learn needed technological know-how skills.  
A larger network enables new ventures to gain a greater 
number of tie contacts that potentially offer new information 
or opportunities [12] [6].  Diverse network ties provide new 
ventures with the benefit of a wide range of valuable 
information such as potential markets, technologies, and 
innovations [4].  These network ties offered by the 
technology incubator supplement the ties within the NTBVs 
existing network [13].  An older or more established 
technology incubator is able to develop and maintain a larger 
and more diverse portfolio of network contacts overtime 
creating a stock of social capital available to affiliated 
NTBVs.  A larger and more diverse portfolio of network 
contacts will enable faster learning of technological know-
how skills through greater opportunity for the NTBV to 
access needed technological know-how skills.  Thus, 

Hypothesis 1a:  The age of the technology incubator 
will be positively related to faster technological 
learning of affiliated NTBVs. 
 
In addition, the historical ties NTBVs have with the 

technology incubator can serve as a source of beneficial 
social capital.  An NTBV that is affiliated with a technology 
incubator for a longer period of time can take greater 
advantage of the portfolio network of contacts and participate 
in available activities of the technology incubator that enable 
greater interactions with incubator network actors.  NTBVs 
that are affiliated with the technology incubator for a longer 
amount of time will be able to take greater advantage of the 
network contacts available through the technology incubator 
portfolio. As NTBVs develop, their needs change overtime.  
An NTBV may seek to identify complementary technologies 
or gain financial capital during early stages of development 
and may seek to protect intellectual property created later in 
the development process of the firm.  As a result, as the 
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NTBV develops, the networking needs of the NTBV changes.  
An NTBV that is affiliated with a technology incubator for a 
longer period of time will have a greater need for network 
contacts overtime and, thus, gain greater benefit from the 
portfolio of network contacts available.   

Also, technology incubators offer seminars, training, 
social activities, and common areas to encourage interactions 
among actors in the incubator network.  Seminars and 
training often involve content that is applicable to many 
affiliated ventures such as financing, business planning, legal 
issues, intellectual property protection, human resource 
management, and market analyses.  Thus, seminars and 
training sessions offer opportunities for new ventures to 
interact with one another as well as the trainer.  Social 
activities and common areas are organized and designed to 
encourage interactions as well.  Social activities such as 
holiday gatherings and picnics draw a variety of contacts that 
can increase interactions with NTBVs.  Common areas, such 
as atriums, cafeterias, lounges, and meeting space within the 
technology incubator invite informal dialogue and 
interactions among actors as well.   

Social capital theory suggests that social capital can 
emerge through historical interactions that are extensions of 
work, school, and play [23].  The longer a NTBV is affiliated 
with a technology incubator, the greater the opportunity the 
NTBV will increase interactions with actors within the 
technology incubator network through changing 
developmental needs, training opportunities, social activities, 
and informal interactions in common areas.  These increased 
interactions will improve the opportunity for the NTBV to 
quickly learn needed technological know-how skills.  Thus, 

Hypothesis 1b: The extent of time NTBVs are 
affiliated with the technology incubator will be 
positively related to faster technological learning of 
affiliated NTBVs. 
 
Network Access Facilitation as a Source of Social 

Capital.  Prior research suggests that NTBVs seek to become 
affiliated with technology incubators to gain benefits [17] 
[26] [20] [13].  The predominant benefit to NTBVs is access 
to the incubator management and their portfolio network of 
contacts that would not be available to the NTBV otherwise 
[13].  However, affiliation of the NTBV is not automatic 
upon application but subject to a selection process by the 
technology incubator [24].  In exchange, NTBVs report their 
progress to the technology incubator management at regular 
intervals. Thus, NTBVs affiliated with the technology 
incubator form paternalistic or patron-client interactions in 
order to access collaborative interactions facilitated by the 
technology incubator.  In exchange for the support of the 
technology incubator, the NTBV must provide detailed 
information regarding progress to the technology incubator 
management.  The technology incubator, thus, serves as an 
organizational facilitator, serving as a source of social capital 
for affiliated NTBVs in exchange for monitoring and 
evaluating the progress of the NTBVs.  The technology 

incubator enables collaborative interactions through referrals 
from their portfolio of network contacts.  Access to the 
network portfolio of the technology incubator will increase 
the opportunity for the NTBV to quickly learn needed 
technological know-how skills.  NTBVs will be able to 
access a greater number and more diverse pool of contacts to 
supplement their own network.  Thus, 

Hypothesis 2: Greater access to the network contacts 
of the technology incubator will be positively related 
to faster technological learning of affiliated NTBVs.
  
Trust-based Shared Pursuit as a Source of Social Capital.  

According to social capital theory, social capital can be 
created through the shared pursuit of common goals among 
actors that trust one another [8].  This trust-based shared 
pursuit of common goals has been found to exist when 
historical ties and institutional or organizational facilitation 
do not exist [22].  Institutions or large organizations may 
exist within the network but serve as network actors, not 
facilitators of networking [8].   

Some technology incubators have arguably been deemed 
as organizations that offer little more than reduced rent to 
affiliated ventures.  Ventures are able to secure reduce rents, 
in comparison to market rates, but do not rely on or gain 
beneficial networking through the technology incubator [17].  
In this case, the technology incubator does not offer or 
provide beneficial networking facilitation to affiliated 
ventures.  Thus, the technology incubator serves as a network 
actor but not as an organizational facilitator of beneficial 
social capital.  However, affiliation with the technology 
incubator provides affiliated ventures with an opportunity to 
develop trust-based collaborations with other actors 
associated with the incubator network.  These actors can 
include other affiliated ventures, anchor tenants, consultants, 
universities, and financial organizations who interact with 
affiliated ventures.  Through these trust-based interactions 
with actors associated with the technology incubator, 
affiliated NTBVs are able to cooperate and learn.  As a result, 
the speed of learning through association and collaborations 
within the technology incubator will enable faster NTBV 
technological learning.  Thus, 

Hypothesis 3: A greater extent of trust-based 
interactions that NTBVs have with actors associated 
with the technology incubator network will be 
positively related to faster technological learning of 
affiliated NTBVs. 

 
III. METHODS 

  
This study used a web-based survey conducted in 2003-

04 with data collected from NTBVs that had a contractual 
relationship with a technology incubator in Finland or the 
United States and technology incubator incubators associated 
with these NTBVs.  These countries were selected for 
sampling because the Global Competitiveness Report by the 
2004 World Economic Forum ranked the U.S. and Finland as 
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the top two countries for economic competitiveness and 
growth for the past four years.  The criteria for the Global 
Competitiveness Report is predominately based upon 
technological sophistication, innovation, information and 
communication technology, R&D intensity, and patents.  
These criteria are also associated with the successful creation 
and development of technology based entrepreneurial 
ventures [1].   
 Technology incubators were identified through prior 
knowledge, recommendations by researchers, 
recommendations from technology incubator managers, and 
the National Business Incubator Association website.  
Technology incubators were defined as incubators that had 
contractual relationships with technology based ventures.  
Some of the technology incubators supported both non-
technical and technical ventures while others support only 
technical ventures.  A total of 47 technology incubators were 
identified for inclusion in this study; 39 in the U.S. and eight 
in Finland.  All of these technology incubators were invited 
to participate in a web-based or in-person survey specific to 
the technology incubator management.  From these 
technology incubators, founders of 527 technology-based 
ventures were invited to participate in a web-based survey or 
in-person survey specific to NTBV founders.  Follow-up 
emails were sent approximately two weeks after the initial 
invitation for the web-based survey was sent.  There were 68 
NTBV respondents, a 12.9% response rate.  Each NTBV 
survey response was matched with corresponding answers 
from the technology incubator management.  Only one 
response per firm was solicited.  Five of the respondents were 
not included in this study due to their status as a non-
technological venture.  Consistent with prior research, 
ventures associated with advanced materials, aerospace, 
biotechnology, computer software, environmental technology, 
medical and surgical equipment, pharmaceuticals, specialty 
chemicals, telecommunications, on-line businesses, and 
health care related services were considered technology-
based ventures.  In addition, some respondents did not answer 
all answers on the survey.  For this study, the final sample 
included 43 NTBVs within 19 technology incubators.  26 
NTBVs were associated with 11 U.S. technology incubators, 
17 NTBVs were associated with 8 Finnish technology 
incubators. All firms included in this study were 10 years old 
or younger.  The average number of years NTBVs were 
affiliated with technology incubators was 2 years and the 
average age of the technology incubators was 10 years.   
 
Measures   
 Control, independent, and dependent variables were used 
in this study.  The measurement of each variable is described 
below. 
 Control Variable.  One control variable was included in 
this study:  the endorsement of learning by the NTBV 
founding team (ENDORSE).  Social capital theory posits that 
social capital is activated when an actor has the opportunity 
access a network, desires to participate, and is able to gain 

benefit from the network.  Thus, while all NTBVs included in 
this study have access to the network of the technology 
incubator through affiliation, the endorsement of the NTBV 
founding team reflects the desire to participate and learn from 
the network the perceived ability of the founding team to gain 
benefit from the network.   
 ENDORSE (Endorsement of the Founding Team to 
Learn):  The endorsement of the NTBV founding team to 
learn technological know-how skills reflects the support and 
willingness of the founding team to enable technological 
learning.  The leadership of an organization that desires to 
learn specific technological know-how skills will support the 
learning process [31].  Firm leaders that value technology and 
learning can enhance the technological development of firms 
[15].  Thus, endorsement for technological learning by the 
founding team or leadership of the NTBV will encourage 
participation in the technology incubator network for 
technological learning. ENDORSE is measured by asking the 
NTBV founder “Which of the following areas in regard to 
your products or services did your firm desire to learn while 
having a contractual arrangement with the incubator?  
Sourcing technologies, integrating technologies, and 
protecting trade secrets.”    
 Predictor Variables. Four predictor variables were used 
in this study:  the age of the technology incubator, the time 
period the NTBV was affiliated with the technology 
incubator, the network access provided by the technology 
incubator, and the generalized trust of the technology 
incubator network by the NTBV.  The age of the technology 
incubator and the time period the NTBV was affiliated with 
the technology incubator reflect two dimensions of historical 
ties.  Network access reflects the extent of facilitation of 
collaborative interactions the technology incubator provides 
to affiliated NTBVs.  Trust reflects the extent of trust based 
interactions the NTBV has with actors associated with the 
technology incubator network. 
 TIAGE (Age of the Technology Incubator):  The age of 
the technology incubator reflects the amount of time the 
incubator was in existence and has had time to develop and 
maintain a large and diverse portfolio of network contacts.  
TIAGE is measured by asking the Incubator Manager 
associated with the NTBV sampled “What year did your 
incubator start operating?” 
 NTBVAFF (Time Period NTBV Affiliated with 
Technology Incubator):  The time period the NTBV is 
affiliated with the technology incubator reflects the time the 
NTBV has had to take greater advantage of the portfolio of 
network contacts available through the technology incubator 
and increase interactions with actors associated with the 
technology incubator.  NTBVAFF is measured by asking the 
NTBV founder “What year did your firm enter into a 
contractual agreement with your incubator?” 
 NETACCESS (Network Access of Technology 
Incubator):  The network access available through the 
technology incubator reflects the number and diversity of 
contacts available to affiliated NTBVs as social capital is 
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gained through organizational facilitation.  Prior research 
suggests that the number and diversity of network contacts 
are highly correlated [3] [12].  Confirmatory principal 
component analysis was performed and found number and 
diversity of network contacts loaded onto a single factor with 
a 0.938 factor load for each, consistent with prior research.  
The number of the technology incubator management 
network contacts is measures by asking NTBV founders 
“How many new contacts has the incubator personnel offered 
to your firm?”  The diversity of the technology incubator 
network contacts is measured by asking NTBV founders 
“What types of new contacts has the incubator personnel 
made available to your firm? Management, business planning, 
marketing, recruiting, public relations, legal, 
technology/science, manufacturing, suppliers, customers, 
funding, other.”  A percentage of types selected was 
calculated to measure the extent of diversity. 
 GENTRUST (Generalized Trust):  The generalized trust 
NTBV founders have, based upon interactions with other 
actors within the technology incubator, reflects the extent of 
trust-based interactions NTBVs have with other actors who 
share a common goal of NTBV development.  Actors 
associated with technology incubators share a common desire 
to support the development and success of affiliated ventures.  
The generalized trust that NTBVs have with these actors 
indicates the extent of trust-based pursuit of common goals.  
Adapting from the generalized trust scale used by [5], a three 
question scale of NTBV generalized trust regarding other 
technology incubator network actors was used.  The 
questions used were “Most actors associated with your 
incubator (incubator personnel, other firms, university, etc.):  
take advantage of your firm when given the chance, try to be 
fair, or other”,  “Most of the time actors associated with your 
incubator (incubator personnel, other firms, university, etc.): 
try to be helpful, are mostly looking out for themselves, or 
other” and “Generally speaking, actors associated with your 
incubator (incubator personnel, other firms, university, etc.):  
can be trusted, can’t be too careful when dealing with them, 
or other”.  Positive responses to these questions (try to be fair, 
try to be helpful, can be trusted) were coded as 1.  Negative 
responses to these questions (take advantage, looking out for 
themselves, can’t be too careful) were coded as 0.  Responses 
of other were coded as 0.5.  Reliability assessment of the 
components of this measure was high with an alpha 
coefficient of 0.78. Confirmatory factor analysis using 
principal component analysis was performed and found that 
all three components loaded onto a single factor, consistent 
with prior research.  Factor loadings were 0.88, 0.83, and, 
0.80 respectively. 
 Dependent Variable. SPEEDTL (Speed of 
Technological Learning):  The measure of speed of 
technological learning is adapted from the technological 
learning scale used by Zahra, Ireland, and Hitt [30] to 
measure the depth, breadth, and speed of technological 
learning on a five point Likert scale.  The measure for speed 

was used in this study since the acceleration of the 
development of NTBVs is a primary goal of technology 
incubators [17].  Speed of technological learning captures 
how fast the NTBV can learn technological know-how skills 
from very slow to very fast.  Drawing upon the Zahra, et. al. 
[30] scale, three technological know-how skills deemed as 
relevant to very early stage NTBVs in a variety of high tech 
industries were selected for this study.  The three 
technological know-how skills include sourcing technology, 
integrating technologies acquired from other organizations, 
and protecting intellectual property.  SPEEDTL was 
measured by asking NTBV founders “At what speed did your 
firm learn about each of the following for your products or 
services?  Use a scale of 1 to 7, with 1 being very slow and 7 
being very fast.  Sourcing technology, integrating new 
technologies, and protecting trade secrets.”  Reliability 
assessment of the components of this measure was high with 
an alpha coefficient of 0.87. Confirmatory factor analysis was 
conducted and single factor with Varimax rotation was found 
with loadings of 0.93, 0.91, 0.84, consistent with Zahra, 
et.al.’s [30] findings. 
 Analyses.  In addition to the confirmatory factor analysis 
discussed above, correlation and multicollinearity analyses 
were performed prior to regression analysis.  Subsequently, 
hierarchical multiple linear regression was performed. 

 
IV. RESULTS 

 
A. Correlation and Multicollinearity Analyses 
 Table 1 presents the correlation analyses of all variables 
used in this study.  The control variable and one predictor 
variable have significant correlations with the dependent 
variable.  The ENDORSE variable is significantly correlated 
with the SPEEDTL variable (0.38; p<0.01).  In addition, 
NETACCESS is significantly correlated with the SPEEDTL 
variable (0.36; p<0.05).  These correlations suggest that 
endorsement for technological learning by the NTBV 
founding team and the network access from the technology 
incubator enable faster technological know-how learning for 
the NTBV. 
 Several significant correlations also exist among the 
control and predictor variables.  NETACCESS is 
significantly correlated with ENDORSE (0.21; p<0.10).  This 
correlation suggests that founders that endorse technological 
learning gain greater network access from the technology 
incubator.  NTBVAFF is significantly correlated with TIAGE 
(0.42; p<0.01).  This suggests that the number of years an 
NTBV is affiliated with a technology incubator is correlated 
with the age of the incubator.  GENTRUST is significantly 
correlated with NTBVAFF (0.30; p<0.05).  This suggests that 
the longer the NTBV is affiliated with the technology 
incubator, the greater extent of trust the NTBV has with 
actors associated with the technology incubator network.   
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TABLE 1. CORRELATION ANALYSIS 

 1 2 3 4 5 6 
SPEEDTL 1.00      
ENDORSE  0.38** 1.00     
TIAGE 0.15 -0.03 1.00    
NTBVAFF -0.12 -0.01 0.42** 1.00   
NETACCESS   0.36* 0.21+ -0.19 0.02 1.00  
GENTRUST -0.17 -0.01 -0.06 0.30* 0.05 1.00 

   N = 43   
      + p<0.10 
      * p<0.05 
    ** p<0.01 
  ***p<0.001 
  

Of particular interest are those correlations that exceed 
0.60 which can significantly affect the regression analysis.  
Since none of the correlations among variables used in this 
study exceeded the threshold of 0.60, the variables were used 
as is within the regression analysis.  In addition, 
multicollinearity analyses were performed through the 
calculation of Variance Inflation Factors (VIFs).  None of the 
VIFs exceeded 1.5, signifying minimal multicollinearity 
effects. 
 
B. Regression Results 
 Table 2 presents the hierarchical multiple regression 
results.  Model 1 presents the results of the dependent 
variable regressed on the control variables.  Model 1 was 
statistically significant (F=6.827; p<0.05) and explains 12% 
of the variance of NTBV speed of technological learning.  
Within model 1, ENDORSE (B=0.38; p<0.05) was 
statistically significant.  This suggests that the endorsement 
of the founding team is an important enabler of the faster 
technological learning of NTBVs.   

 
TABLE 2. HIERARCHICAL REGRESSION RESULTS 

 Model 1 
(Std. Coeff.) 

Model 2 
(Std. Coeff.) 

ENDORSE   0.38* 0.31* 
TIAGE  0.31+ 
NTBVAFF         -0.23 
NETACCESS  0.36** 
GENTRUST         -0.10 
 
F Value 

 
6.827* 

 
3.710** 

Adj R2 0.12 0.24 
Dep Var:   Speed of Technological Learning 
N = 43 
+ p<0.10 
* p<0.05 
** p<0.01 
***p<0.001 

 
Model 2 presents the full regression model reflecting 

results of the dependent variable regressed on the control 
predictor variables.  Model 2 was found to be statistically 
significant (F=3.710; p<0.01) and explains 24% of the 
variance of the speed of technological learning.  Within 
model 2, ENDORSE (B=0.31; p<0.05), TIAGE (B=0.31; 
p<0.10), and NETACCESS (B=0.36; p<0.01) were found to 
be statistically significant. These results suggest that 

endorsement of the founding team for technological learning 
continues to be an enabler of faster technological learning, 
even when the sources social capital are considered in the 
model. Thus, the desire and perceived ability of the founding 
team to learn plays a key role in the technological 
development of affiliated NTBVs.   In regard to historical ties 
as a source of social capital, the results suggest that younger 
technology incubators, not older technology incubators as 
hypothesized, enable faster technological learning.  The time 
that NBTVs remain affiliated with the technology incubator 
did not enable faster technological learning.  Thus, 
hypotheses 1a and 1b were not supported.  In addition, model 
2 suggests that network access, facilitated through the 
technology incubator, enable faster technology learning of 
affiliated NTBVs.  Thus, hypothesis 2 was supported.  
Generalized trust did not have a significant relationship with 
the speed of NTBV technological learning.   Thus, hypothesis 
3 was not supported.  However, these findings are also 
consistent with social capital theory that suggest that when 
hierarchical derived social capital such as organizational 
facilitation exists, hierarchical social capital predominates the 
horizontal social capital derived from historical and trust-
based ties. 

 
V. DISCUSSION 

 
This study provides valuable insights regarding the 

source of beneficial social capital to NTBVs affiliated with 
technology incubators.  This study specifically considered 
NTBV speed of technological learning as a social capital 
benefit of association with a technology incubator. 
Technological learning is important to commercialize NTBV 
technology [10] while faster access to this valuable resource 
enables NTBVs to gain a competitive advantage for success 
[7].  As suggested by the social capital literature, there are 
three different sources of social capital that provide benefits 
to affiliated NTBVs within technology incubators:  historical 
ties associated with the technology incubator, networking 
facilitation by the technology incubator, and trust-based 
interactions by actors associated with the technology 
incubator network.   

Results of this study suggest that historical ties 
associated with the technology incubator do not serve as a 
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source of beneficial social capital within technology 
incubators.  Historical ties of NTBVs within the technology 
incubator, measured as the time period NTBVs were 
affiliated with the technology incubator, do not appear to 
have any statistically significant effect on the creation of 
beneficial social capital.  However, the coefficient is negative, 
consistent with the hypothesized relationship.  Descriptive 
statistics show that the average time period that NTBVs are 
affiliated with technology incubators is 2 years.  Thus, 
NTBVs included in this study may not be affiliated with the 
technology incubators long enough to gain historically 
derived social capital. However, it is unclear what time frame 
would permit the generation of this historical social capital.  
Thus, the lack of significance of historical ties of the NTBV 
may be due to the short length of ties or the lack of historical 
ties as a source of beneficial social capital.   

In addition, the historical ties of the technology incubator, 
measured as the extent of time since the technology incubator 
was founded, appear to have a surprising effect on beneficial 
social capital.  It was hypothesized that technology incubators 
that were in existence for a longer period of time would 
enable the creation of a greater endowment of social capital 
through the creation of larger and more diverse portfolio of 
network contacts.  However, results of this study suggest that 
technology incubators that have been in existence for a 
shorter period of time are able to provide greater beneficial 
social capital that enables faster NTBV technological 
learning.  Viewing voluntary comments from incubator 
management surveys suggests that over time technology 
incubator management tend to reduce the number of available 
contacts for NTBVs, selecting specific contacts that they feel 
will provide the most benefit to affiliated ventures in terms of 
costs and knowledge.  This finding is consistent with social 
capital theory that suggests that maintenance of ties takes 
significant effort [11].  The time and effort that technology 
incubator management use to develop and maintain a large 
and diverse pool of contacts appears to diminish overtime, 
resulting in a smaller network of contacts.  However, this 
network of contacts, as a result, loses beneficial value in 
terms of the speed of technological learning of affiliated 
NTBVs. 

The trust-based interactions that NTBVs have with other 
actors within the network of the technology incubator also do 
not appear to play a role in the creation of beneficial social 
capital.  Social capital theory suggests that when historical 
ties and institutional or organizational facilitation do not exist 
or are weak, the creation of trust-based interactions can 
enable the creation of beneficial social capital [8].  Within 
technology incubators, beneficial historical ties may be 
difficult to achieve and organizational facilitation is not 
automatic.  NTBVs do not always gain benefits nor desire 
assistance from the facilitated network of the technology 
incubator.  However, within this study, trust-based 
interactions did not serve as a source of social capital within 
technology incubators.   

The most significant enabler of beneficial social capital 
within technology incubators was found to be the networking 
access facilitated through the technology incubator.   A larger 
and more diverse portfolio of contacts made available to 
NTBVs enabled accelerated NTBV technological learning.  
This finding also helps explain the lack of results regarding 
the importance of historical and trust-based ties.  Social 
capital theory suggests that when hierarchical or paternalistic 
derived social capital exists, such as the networking 
facilitation provided by the technology incubator, this 
paternalistically derived social capital predominates over 
horizontally derived social capital [23].  Thus, when 
beneficial facilitation of networking by the technology 
incubator exists, the importance of historical ties and trust-
based interactions, as alternative sources of social capital, 
diminish.  In addition, the facilitation of networking by the 
technology incubator allows for a greater number of actors to 
gain beneficial social capital than through horizontally 
derived social capital [23].  Thus, the emphasis on technology 
incubator network facilitation offers the greatest food for the 
greatest number of affiliated NTBVs.  While horizontal ties 
gained through historical ties associated with the technology 
incubator and trust-based interactions among actors within 
the technology incubator network could provide greater 
beneficial social capital, network facilitation by the 
technology incubator allows greater social capital benefits for 
a larger number of NTBVs.   
 

VI. CONCLUSION 
 

This study analyzed the various sources of social capital, 
historical ties associated with the technology incubator, 
technology incubator network facilitation, and trust-based 
interactions within the technology incubator network, that can 
offer the benefit of accelerated technological learning of 
NTBVs within technology incubators.  Understanding the 
source of beneficial social capital within technology 
incubators has not been addressed within the literature yet has 
important implications in terms of understanding how to 
create and maximize social capital for affiliated NTBV 
benefit.   

Results of this study clearly suggest that organizational 
facilitation serves as the predominate source of social capital 
that enables accelerated technological learning of NTBVs 
affiliated with technology incubators.  While historical ties 
and the creation of generalized trust can serve as sources of 
beneficial social capital, the results of this study suggest that 
within technology incubators social capital gained through 
facilitated networking provided by the technology incubator 
serves as the predominant source of social capital for 
affiliated NTBVs.  Social capital theory suggests that 
organizational facilitation can enable the creation of 
beneficial social capital to actors that would have difficulty 
securing such social capital otherwise [23].  Thus, the 
predominance of networking facilitation within the 
technology incubator suggests that many NTBVs may not be 
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able to secure the needed beneficial network ties alone but 
rather rely on the networking support by the technology 
incubator for development.  In addition, social capital theory 
suggests that when organizational facilitation of social capital 
exists, other sources of social capital tend to play a lesser role 
[23].  The results of this study are consistent with social 
capital theory in that networking support by the technology 
incubator appears to predominate the influence of other 
sources of horizontal social capital such as historical ties and 
trust-based interactions.   

In addition, results of this study suggest that age of the 
technology incubator negatively impacts the technological 
development of affiliated NTBVs.  This finding suggests that 
overtime technology incubator management reduce the 
number and diversity of contacts available to affiliated 
NTBVs in an effort to make the contacts more beneficial in 
terms of cost and reduce the time NTBVs spend finding the 
best contact for their needs.  Unfortunately, this reduction in 
contacts has a negative impact on the accelerated 
technological learning of NTBVs. 

 
VII. LIMITATIONS 

 
 There are several limitations associated with this study.  
First, this study only considered the sources of social capital 
that enable the accelerated technology learning of NTBVs.  
There are a variety of ways to measure NTBV success 
beyond the speed of technological learning such as new 
product development, financial success, creation of jobs, 
attainment of goals, IPO, etc.  The source of social capital 
may vary by the measure of success used.   Also, the sample 
size of this study was limiting.  The response rate within this 
study was low and technology incubators residing only within 
the U.S. and Finland were sampled.  Expansion to include a 
greater number of technology incubators in multiple locations 
is warranted. 
 This study found that networking facilitation by the 
technology incubator served as the predominate source of 
social capital.  However, this study was not able to discern 
whether historical ties or trust-based interactions could serve 
as sources of social capital in the absence of networking 
facilitation.  In addition, the time for historical ties remains 
unclear within the literature.   

 
VIII. IMPLICATIONS 

 
 This study has implications for both academia and 
practitioners.  The results of this study clearly suggest that 
networking facilitation within technology incubators serves 
as the primary source of beneficial social capital within 
technology incubators.  This is a new addition to the 
incubator literature and offers a framework to study the 
sources of social capital within other types of incubators and 
for other types of benefits beyond technological learning.  
The results also suggest that a larger and more diverse 
network portfolio of the technology incubator is beneficial to 

the accelerated technological learning of affiliated NTBVs.  
However, more established technology incubators tend to 
have less beneficial and smaller network portfolios.  This 
finding suggests that technology incubator management 
should be encouraged to maintain a large and diverse 
portfolio of contacts available for affiliated NTBVs.  The 
ability of the incubator management to discern what contacts 
are best for affiliated NTBVs may be misguided. 
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