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Abstract
This study examines the impacts of entrepreneurial networks on startups’ perfor-
mance with a sample of 618 startups in China’s Yangtze River Delta region, focus-
ing on matching disruptive innovation paths with network types. The results indicate 
that entrepreneurial networks (both heterogeneous and homogeneous) are meaning-
ful for startups’ growth performance. The study finds that startups exploring low-
end disruption may benefit more from heterogeneous peers and avoid networking 
with an abundance of homogeneous peers. However, if exploring new markets, both 
types of networks could provide positive impacts. The asymmetric mediation effects 
of disruptive innovation paths highlight the core of leveraging entrepreneurial net-
works, whether homogeneous or heterogeneous, is to activate network resources 
with proper disruption paths.
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Introduction

Entrepreneurial networks help startups gain technology and knowledge, access 
credit and social resources, manage market uncertainties, and achieve success 
(Aldrich & Zimmer, 1986; Dyer & Singh, 1998; Partanen et al., 2020; Stuart & 
Sorenson, 2007; Uzzi, 1997, 1999; Watson, 2007). In this line of research, the 
studies on the impacts of network structure on networking firms’ performance 
have provided comprehensive insights into entrepreneurship (Hite & Hesterly, 
2001; Hoang & Antoncic, 2003; Phelps, 2010; Porter & Woo, 2015). However, 
we do not fully understand, for example, the underlying motivation and content of 
entrepreneurial networks, and the association between network types and specific 
innovation strategies.

This study, departing from the network-driven entrepreneurial effectuation con-
cept (Kerr & Coviello, 2019, 2020; Sarasvathy, 2001, 2008), proposes that entre-
preneurial networks should be integrated into the specific context of the entrepre-
neurial activities, and the characteristics of the networks should be matched with the 
essential attributes of innovation paths. Thus, we aim to deepen the understanding 
of startups’ growth by focusing on how to match disruptive innovation paths with 
entrepreneurial networks. A disruptive innovation strategy is a practical way for a 
startup to approach success (Majumdara et  al., 2018; Yu & Hang, 2010). Disrup-
tive innovators focus on the long-tail customers, who are the sizable low-purchase 
power customers that mainstream incumbents overlook (Dai & Taube, 2020) and 
may reach the mainstream market section until updating their standards (Chris-
tensen, 1997; Christensen et  al., 2015; Christensen et  al., 2018). Specifically, this 
study addresses whether disruption paths require different entrepreneurial networks 
to make startups successful. In this regard, on the basis of Clayton Christensen’s 
(1997, 2006) well-established classification, we study two disruptive innovation 
paths: (a) the low-end disruption that promotes new products to price-sensitive cus-
tomers who have consumed old products on the market due to a lower price, and (b) 
the new-market disruption that aims to expand the market, which often starts with a 
new fringe-market segment by promoting new products (for more elaboration on the 
conceptualization, see, e.g., Christensen et al., 2015).

We measure two types of entrepreneurial networks for each startup: heteroge-
neous and homogeneous. A heterogeneous network refers to the startup diversify-
ing its linkages in terms of its products, technology, origin, culture, and market. 
A homogeneous network indicates how the startup interacts with the intercon-
nected actors within similar industries, cultural backgrounds, regional distribu-
tions, research directions, and target markets. We do not take a stance on the pos-
sible trade-offs between heterogeneous networks and homogeneous networks; 
rather, we investigate both networks in different disruptive innovation contexts. 
This study examines the the association between entrepreneurial networks, dis-
pruptive innovation strategies, and startups’ performance, with a sample of 618 
startups in China’s Yangtze River Delta region. All sample firms were younger 
than eight years. We collected data using a 5-point Likert scale questionnaire and 
calculated the variables using the scale’s average values.
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This study contributes to the literature on entrepreneurial networks and startup 
performance in the following towfold. First, the matching perspective, i.e., matching 
disruptive paths with entrepreneurial network types, indicates that startups should 
have a distinctive view regarding networking resources, in particular, as they col-
lect available resources to create possible artifacts in the entrepreneurial effectuation 
process (Kerr & Coviello, 2019). Compared to the mature incumbents who dislike 
networking with homogeneous peers, startups may learn that both types of entrepre-
neurial networks are useful for them, although the networks function differently as 
adopting different disruption paths. This finding highlights that startups must match 
their limited resources with their disruption needs and survival targets, linking to 
other organizations and individuals strategically at the early entrepreneurial stage. 
Second, by investigating the mediation effects of disruptive innovation paths, we 
specify a unique angle to interpret the linkage between entrepreneurial networks and 
performance. We find that startups exploring low-end disruption may benefit more 
from heterogeneous peers and avoid networking with an abundance of homogene-
ous peers. However, if exploring new markets, both types of networks could provide 
positive impacts. Such asymmetric mediation effects of disruptive innovation strate-
gies demonstrate that the core of utilizing entrepreneurial networks, whether homo-
geneous or heterogeneous, is to activate network resources with proper disruption 
paths.

The remainder of the paper proceeds as follows: Sect.  “Network driven entre-
preneurial effectuation and hypotheses development” considers the theoretical back-
ground and develops hypotheses. Section  “Research methodology” introduces the 
research design and data set. Section “Analysis and results” presents the empirical 
analysis results, and Sect.  “Discussion and managerial implications” follows with 
further discussions and managerial implications. The final section concludes and 
discusses the study’s limitations.

Network‑driven entrepreneurial effectuation and hypotheses 
development

Entrepreneurial effectuation as a network‑driven phenomenon

Entrepreneurial studies have been experiencing a fundamental shift from the cau-
sation logic, which understands entrepreneurship as accomplishing a target by col-
lecting required means, to the effectuation logic, which understands entrepreneur-
ship as collecting the given available means to create possible artifacts, since the 
works of Sarasvathy (2001, 2008). Entrepreneurship embeds in the social networks 
of entrepreneurs and firms (Dyer & Singh, 1998; Rogers, 2004). Relying on net-
work resources, startups can obtain additional and diverse resources, opportuni-
ties, and human capital to accomplish complex tasks (Cardon et al., 2017; Elfring 
& Hulsink, 2003; Ozdemir et  al., 2016). A collaborative network functions as an 
opportunity set (Park et al., 2010; Shu et al., 2018), integrating various internal and 
external resources (Gulati, 1999; Schoonjans et al., 2013), and diminishing the risk 
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of opportunistic behavior (Molina-Morales & Martinez-Fernandez, 2010). However, 
networking can sometimes cause unfavorable consequences (Lin & Si, 2010).

Entrepreneurial networks shape startups’ fundamental environments. It is gener-
ally assumed that networks comprise two types of formations: heterogeneous and 
homogeneous. Heterogeneous networks are the primary approach for startups to 
acquire various external resources (Stuart & Sorenson, 2007; Witt, 2004). First, 
heterogeneous networks provide enterprises with various accessible network rela-
tionships (not necessarily with entrepreneurs) and knowledge resources, which can 
bring non-redundant and complementary knowledge and magnify the combination 
of innovative elements (Grigoriou & Rothaermel, 2017). Second, frequent interac-
tions and communication among networking members with high heterogeneity can 
stimulate the willingness of enterprises and networked members to actively establish 
cooperative relationships and enhance communication (Corsaro et al., 2012; Uzzi, 
1997). The startups within the networks may have more possibilities to generate and 
create new ideas by combining various knowledge from networking peers (Smith & 
Tushman, 2005). Notably, the varieties of communication and practices may create a 
solid foundation for establishing long-term sustainable competitiveness (Carayannis 
& von Zedtwitz, 2005). Nevertheless, heterogeneity may also require extra efforts 
from networking actors to address conflicting business culture and interests and, in 
turn, may affect startups’ performance negatively (Goerzen & Beamish, 2005).

Networking among homogeneous peers can promote the exchange of proprietary, 
implicit capabilities as well as mutual knowledge among the various actors and 
lower resource-flow barriers in competitive factor markets. With homogeneous part-
ners, startups bear fewer transaction costs in communication (Forbes et  al., 2006; 
Martinez & Aldrich, 2011) and have more possibilities to establish strong and close 
ties (Smith et al., 2012). However, if entrepreneurs establish networks with “whom 
I know,” the networks may constrain effectuation and insulate firms from innovative 
information and resources that facilitate outstanding performance (Kerr & Coviello, 
2020; Perry-Smith & Mannucci, 2015). In other words, they may severely limit their 
development and opportunities. Taking support from these comparative results, we 
propose the first hypothesis.

Hypothesis 1 Entrepreneurial networks—both heterogeneous (H1a) and homogene-
ous (H1b)—positively affect startups’ performance.

Disruptive innovation and startups’ growth

Disruptive innovation refers to the fact that startups can adopt paths that the main-
stream market actors (including merchants and customers) ignore. Thus, they can 
achieve catch-up success via focusing on the low-end customers and new markets 
(Christensen, 1997). Startups usually lack the necessary resources and must deal 
with uncertainties and operational risks that are not typical to incumbents. Disrup-
tive innovation approaches require fewer entrepreneurial resources, may reduce 
technical risks, and weaken market competition, providing the most essential and 
favorable conditions for startups (Chen et al., 2017; Dai & Taube, 2020). Through 
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differentiation and low-cost strategies, startups can open up new development oppor-
tunities so that they do not have to challenge the mainstream market (Christensen & 
Raynor, 2003; Christensen et al., 2002; Kenagy & Christensen, 2002). Within the 
context of complex production systems, entrepreneurs should actively seek proper 
disruptive solutions rather than waiting for technological breakthroughs (Chris-
tensen et al., 2010). Dedehayir et al. (2014) have found that a disruptive change may 
enjoy more profits than the incumbents can. The above studies lead to the following 
hypothesis.

Hypothesis 2 Disruptive innovation, including low-end disruption (H2a) and new-
market disruption (H2b), may impose positive impacts on startups’ performance.

Entrepreneurial networks and disruptive innovation

Entrepreneurial networks, as an open structure, provide an organizational func-
tion and coordination platform among peers. Similarly, the networks can facilitate 
disruptive innovation (Hoang & Antoncic, 2003). With cases in China, Chen et al. 
(2017) have revealed that external knowledge from firms’ networks positively affects 
low-end disruption. As a company’s network density and connections between 
enterprises grow, it can increase knowledge, learning effects, and the disruption it 
achieves (Schilling & Phelps, 2007). Second, via the interactions within entrepre-
neurial networks, startups, often communicate with unique partners and then cre-
ate unique combinations of technology and other resources (Ozcan & Eisenhardt, 
2009; Suseno, 2018). These interactions and collaborations can help companies 
understand each other, further enhancing their strategic profile and helping new ven-
tures develop better solutions for launching new products. In particular, regarding its 
complex effectuation process, Landry et al. (2002) find that diverse forms of social 
networks determine the likelihood and magnitude of innovation in firms.

The diversified information and resources shared by heterogeneous networking 
peers, which may deepen firms’ understanding of the market, can help the new ven-
tures grasping entrepreneurial opportunities more efficiently, and improve disrup-
tive innovation performance (Grigoriou & Rothaermel, 2017; Kumaraswamy et al., 
2018). Spontaneous communication among the members of heterogeneous networks 
automatically extends knowledge sources, enabling startups to improve their capaci-
ties to develop knowledge and technology, as well as acquire other resources. Thus, 
with expanded possibilities, startups may establish a unique value network and busi-
ness model that may attract mainstream customers and ultimately promote disrup-
tive innovation (Cozzolino et al., 2018).

Homogeneous networks and disruptive innovations also may associate closely. 
New ventures can fully share resources and learn from the experiences of others 
with similar endowments and features within the homogeneous networks. Because 
of the fewer barriers to cognition and communication among the members, these 
ventures can readily agree upon aggressiveness and risk-taking strategies (Watson 
et al., 1993). This collaboration, to a certain extent, reduces the difficulties that com-
panies face in developing new markets and establishing value networks. Meanwhile, 
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the high degree of homogeneity among members exacerbates industry competition 
in gaining competitive advantages, which, in turn, may accelerate technological 
progress and update the entire industry (Cozzolino et al., 2018). By examining the 
evolution of Voice over Internet Protocol (VoIP) services, Hynes and Elwell (2016) 
have found that networks among firms are not always functioning to expand dis-
ruptive innovation because excluding homogeneous incumbents in the market from 
the networks poses a considerable challenge. Based on these relationships, the third 
hypothesis is proposed:

Hypothesis 3 Entrepreneurial networks, including heterogeneous networks and 
homogeneous networks, may positively affect low-end disruption and new-market 
disruption.

H3a heterogeneous networks may positively affect low-end disruption.

H3b heterogeneous networks may positively affect new-market disruption.

H3c homogeneous networks may positively affect low-end disruption.

H3d homogeneous networks may positively affect new-market disruption.

Mediating effects of disruptive innovation paths

Entrepreneurial networks enable startups and interconnected actors to explore and 
integrate resources for better performance; however, extensive investigations (e.g., 
Dyer & Singh, 1998; Elfring & Hulsink, 2003; Partanen et  al., 2020) have dem-
onstrated that accessing external resources cannot guarantee success. Entrepreneur-
ial success, therefore, requires entrepreneurs to not only access external resources 
through their connections but also to precisely understand the changing needs that 
endogenously associate with firms’ innovation paths and business strategies at the 
different venture stages. Thus, knowing how to match partners actively and build 
a cost-effective entrepreneurial network purposefully are vital strategic decisions 
(Baron & Tang, 2011).

The association between entrepreneurial networks and firms’ performance, there-
fore, may be mediated by disruptive innovation paths. Networking behavior evolves 
as entrepreneurs’ cognition and evaluation change (Engel et  al., 2017; Kaandorp 
et al., 2020; Porter & Woo, 2015). As entrepreneurial opportunity appears, startups 
are usually primarily constrained by their own endowments and make identity-based 
ties. Later, they gradually shift to make calculated connections that provide greater 
resource availability and mitigate more uncertainty (Hite & Hesterly, 2001). Mar-
tinez and Aldrich (2011) have found that strong ties do not bring significant inno-
vation levels at the early stage of starting a business; however, they may provide 
favorable conditions for recruiting and accessing resources for firms. Balancing 
cohesion and diversity become a must-learn for entrepreneurs. Hence, avoiding the 
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potential competition from entrepreneurial networks must be an inevitable question 
to consider when acquiring a disruption path.

Meanwhile, changing technologies also affect social-organizational dynamics. 
Soh and Roberts (2003) have found that the stability and evolution of firm net-
works are punctuated by continuous technological progress. In this context, we may 
assume that disruptive innovation paths that startups take may impose impacts on 
their networking strategy as well. Zhang et al. (2019) have found that China’s home-
appliance company, Haier, as a latecomer, has strategically extended its network 
corresponding to the evolving market position. We suggest that entrepreneurial net-
works do not have a simple direct relationship with a startup’s performance. Instead, 
the relationship is achieved through a certain mediator. That is, entrepreneurial net-
works have an impact on disruptive innovation, and disruptive paths remain impor-
tant factors affecting startups’ performance. Hence, taking support from the above 
studies, we propose the following:

Hypothesis 4. Disruptive innovation mediates the relationship between entrepre-
neurial networks and startups’ performance.

H4a Low-end disruption mediates the relationship between heterogeneous networks 
and startups’ performance.

H4b Low-end disruption mediates the relationship between homogeneous networks 
and startups’ performance.

H4c New-market disruption mediates the relationship between heterogeneous net-
works and startups’ performance.

H4d New-market disruption mediates the relationship between homogeneous net-
works and startups’ performance.

In summary, the theoretical framework is described in Fig. 1. We aim to scruti-
nize the association between the two types of entrepreneurial networks and startups’ 
performance and further identify the mediating effects of the two types of disrup-
tive innovation. This framework fits into the classic structure-conduct-performance 
(SCP) paradigm because we can treat entrepreneurial networks as structural ele-
ments and adopt specific disruptive innovation strategies as the conduct of startups.

Methodology

Data collection and sampling strategy

The present study employs a questionnaire approach to collect data. The sampled 
firms were founded within the past 8 years in the Yangtze River Delta region. We 
designed the preliminary questionnaire based on well-cited literature, tested it on a 
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small scale, and revised and finalized it according to company and expert sugges-
tions and feedback.

We conducted the survey from December 2018 to February 2019, distributed 
1,000 questionnaires randomly through field interviews, local high-tech park admin-
istration offices, point-to-point online surveys, as well as MBA, EMBA, and DBA 
classes. We received 820 questionnaires (response rate 82%), of which 618 were 
valid (validity rate 75.4%) after eliminating the incomplete ones. Table 1 shows the 
samples’ descriptive statistics.

The performance of surveyed firms followed a normal distribution and is repre-
sentative. All variables were measured using a 5-point Likert scale ranging from 
1 (strongly disagree) to 5 (strongly agree). For example, we asked, “Did your firm 
perform better than your peers?” The firm’s performance may receive a subjective 
evaluation between 1 (strongly disagree) and 5 (strongly agree). We calculated the 
average scale of all variables, including the performance of startups, independent 
variables, and control variables.

Measures

Dependent variable: performance of startups

Following previous studies’ suggestions (Baum et  al., 2001; Singh et  al., 2016; 
Stam et al., 2014), the present study adopts five subjective comparative performance 
indicators relative to their primary peers in the market, including (a) the number of 
employees, (b) sales, (c) the growth rate of new products or new services, (d) market 
profit, and (e) market share—instead of objective performance—to measure firms’ 
growth. One example statement is, “Compared to its peers, in the last three years, 
your firm has had more significant sales growth.” The respondents assessed each of 
these items on a five-point scale ranging from 1 (strongly disagree) to 5 (strongly 
agree).

H1b

H2a 

H3d 

H3c 

H1a 

H3a 

H3b 

H2b 

Heterogeneous 
Networks 

Homogeneous 
Networks 

Low-end disruption 

Startups’ 
Performance 

Entrepreneurial  
 Network (S) 

Disruptive Innovation 
(C)

New-Market Disruption 

Startups’ Growth 
(P) 

H4a, b, c, d

Fig. 1  The research framework of startups’ growth based on the SCP paradigm
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Independent variables

We measured entrepreneurial networks from the following perspectives: indus-
try types (principal business), cultural background, regional distribution, research 
direction, and target market. We followed the frameworks suggested by Beckman 
and Haunschild (2002), Möller and Halinen (2000), and Wang et al. (2012). Next, 
we identified the networks’ characteristics with the five perspectives, according 
to the scores, and measured the degree of startups’ heterogeneous and homogene-
ous networks. We asked each respondent to answer the question, “Are your close 
networking relationships found in different industries, research fields, regions, or 
targeted markets?” Using their assessment, we measured their networks’ hetero-
geneous levels; for example, if any scored 1 (strongly disagree) to all these five 
questions, we then measured their heterogeneous network as 1. Correspondingly, 
we also asked questions about their close networking relationship with those in 
similar industries, research fields, and so forth. Such investigation captured each 
respondents’ heterogeneous and homogeneous networks’ scores ranging between 
1 and 5.

Mediating variables

We applied Christensen’s (1997) classical definition of disruptive innovation and 
measured it from six parameters. The survey collected information about firms’ 
strategies in exploring the market and developing new products and business 
models. With this information, we are able to measure the disruptiveness levels of 
the startups. In the survey, we asked the startups about their innovation strategy 
in the last 5 years. The questions included, did your firm “restructure the business 
model, extend the market, reform the value chain, introduce new concepts with-
out updating technology, and introduce new products?” Or, did your firm “attract 
and satisfy the mainstream, low-end customers and ignore the inclusion of new 
products or services?” See Table 2 for detailed survey questions.

Control variables

Besides the independent variables mentioned in Sect.  “Independent variables”., 
other factors, such as a firm’s age, revenue, research and development (R&D) ratio, 
entrepreneurial experience, and industry type, may impact startups’ performance 
(Senyard et al., 2011). We set those factors as control variables. Firm age equaled 
the survey year minus the founded year. Revenue was measured by annual sales; 
the R&D ratio was the proportion of R&D expenses to sales. We set entrepreneurial 
experience as a dummy variable: the first entrepreneurship equaled 0, and the rest 
equaled 1. Industry type also was a dummy variable, and we assigned 0–5 to the 
industries of information and communication, new energy and environmental pro-
tection, chemistry and manufacturing, biopharmaceutics, textiles, and others.
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Results

Reliability of measures

In order to ensure the reliability of the questionnaire data, we applied different tools 
to test the validity of variables and confirmed that the data is suitable for factor anal-
ysis. The results are shown in Table 2. The factor loading of all items is greater than 
0.6, and Cronbach’s Alpha values of each factor are more significant than 0.7 (Cron-
bach, 1951). The Kaiser–Meyer–Olkin (KMO) test and Bartlett spherical tests were 
performed on the factors. The results show that the KMO values of each variable 
are greater than 0.7, and the Bartlett spherical test results are significantly different 
from 0, suggesting suitability for factor analysis and that the dataset has appropriate 
consistency, reliability, and structural validity.

Additionally, to reduce and evaluate the magnitude of common method bias, we 
applied the procedures suggested in Podsakoff et  al. (2003). First, we applied the 
Harman single factor test to prove structural validity to exclude the common vari-
ance of all variables. The results showed that the variance contribution rate is 24.1%, 
less than 40%. Thus, the common variance problem in this study does not exist. 
Second, we conducted confirmatory factor analyses (CFA) by loading all factors. A 
three-factor model showed a superior fit to the data ( Δ�2∕Δf = 2.63, CFI = 0.917, 
TLI = 0.909, RMSEA = 0.063, SRMR = 0.058). Adding an additional method factor 
did not bring significant change to model fit. Overall, these results suggested little 
threat of common method bias, and we could proceed with regression analysis and 
hypothesis testing.

Correlation analysis

Table 3 shows the Pearson correlation analysis of each variable. There is no signifi-
cant multicollinearity problem because the correlation coefficient between the vari-
ables is much smaller than the critical criterion of 0.7. There is a positive correlation 
between the respective variables (6–9) and the dependent variable (10), which pro-
vides preliminary evidence for this study’s hypothesis validation and further causal-
ity identification.

There are negative correlations between firm age and the two types of disrup-
tive innovation, which indicate that relatively small-scale startups are more inclined 
to carry out disruptive innovation. This finding is consistent with the well-accepted 
conclusions: large firms (teams) often are conservative due to the high cost of fail-
ure; small firms (teams) are more likely to take risks and employ disruptive inno-
vation (Wu et  al., 2019). Meanwhile, it also helps explain that 90% of disruptive 
innovations are created by SMEs (Chen et  al., 2017). R&D ratio and disruptive 
innovation are also negatively correlated, which indicates that firms with low R&D 
expenses may carry out more disruptive innovation.

The mean value of firms’ performance is 2.56, indicating that although the entre-
preneurial activity index in the Yangtze River Delta region is relatively high, the 
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overall growth effect is unsatisfactory. The mean value of the entrepreneurial net-
works and disruptive innovation is at a low level, which indicates that the establish-
ment of entrepreneurial networks in entrepreneurial practice in China is not well 
developed, and a disruptive innovation-driven model should be encouraged.

Regression results

Before running the regression analysis, we diagnosed the collinearity problem. The 
results show that the VIF values of all control variables and independent variables 
are below 10, indicating that the collinearity problem is nonexistent. The regression 
analysis results are shown in Table 4.

Model 6 confirms that both homogeneous networks ( � = 0.170, P < 0.05) and 
heterogeneous networks ( � = 0.325, P < 0.05) significantly and positively affect 
startups’ growth. Therefore, Hypotheses H1a and H1b, and accordingly, H1, are 
confirmed. Furthermore, the heterogeneous networks’ impact is greater than the 
homogeneous networks. The control variables present significant impacts on start-
ups’ performance; however, such impacts become less as considering entrepreneur-
ial networks in the regression. Hence, our results suggest that both types of entre-
preneurial networks contribute to the growth of startups. Model 7 shows that both 
low-end disruption ( � = 0.413, P < 0.05) and new-market disruption ( � = 0.386, 
P < 0.05) positively impact startups’ growth significantly, which supports Hypoth-
eses H2a and H2b.

Model 2 shows that heterogeneous networks significantly affect low-end dis-
ruption ( � = 0.294, P < 0.05), whereas homogeneous networks do not present 
such significance ( � = 0.039, P > 0.1), considering entrepreneurial networks in the 
regression reduces the impacts of control variables on low-end disruption. Hence, 
empirical results support H3a but do not support H3c. In the new-market disruption 
scenario, both heterogeneous ( � = 0.388, P < 0.05) and homogeneous ( � = 0.196, 
P < 0.05) networks present positive and significant impacts on startup performance, 
which confirm Hypotheses H3b and H3d. Control variables, revenue, and R&D 
ratio, do not affect new-market disruption. And again, entrepreneurial networks 
reduces the impacts of the significant control variables. See Model 4.

We included low-end disruptive innovation in Model 8, and this regression 
shows that low-end disruptive innovation significantly reduces the effects of the het-
erogeneous networks on the firms’ performance ( � = 0.283, P < 0.05). This find-
ing supports hypothesis H4a and confirms the mediation role of low-end disruption 
and rejects the hypothesis H4b in the context of homogeneous networks. Similarly, 
Model 9 demonstrates that new-market disruption imposes impacts on the relation-
ship between variables; thus, Hypotheses H4c and H4d are supported. Overall, these 
findings confirm the mediating role of disruptive innovation paths between entrepre-
neurial networks and startups’ growth, supporting the mediation effect hypotheses.

We further applied the bootstrap approach to identify the mediation effect 
(Preacher & Hayes, 2008). If the total effect is significant, we can assume there 
might be an indirect effect that quantifies a mediation effect. Table  5 shows the 
results. In the scenario of heterogeneous networks, the total effect is significant, as 
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a bias-corrected bootstrapped confidence interval with 5000 samples is above zero, 
95% CI [0.378, 0.520], suggesting that the indirect effect might exist. The direct 
effect of heterogeneous networks on performance is also significant, with 95% CI 
[0.105, 0.258] that is above zero and Z-value is greater than 1.96. Both low-end dis-
ruption and new-market disruption present significant indirect effects, with the con-
ditions of 95% CI [0.100, 0.183] and 95% CI [0.086, 0.176], respectively, indicating 
that H4a and H4c are supported.

In the scenario of homogeneous networks, the total effect is significant, as a 
bias-corrected bootstrapped confidence interval with 5000 samples is above zero, 
95% CI [0.097, 0.252], suggesting the indirect effect might exist as well. The direct 
effect of homogeneous networks on performance is significant, with 95% CI [0.022, 
0.152] that is above zero and Z-value is greater than 1.96. However, the indirect 
effect of low-end disruption is not significant, with 95% CI [− 0.024, 0.058] that is 
out of positive interval and Z-value is less than 1.96, indicating that H4b is not sup-
ported; whereas the indirect effect of new-market disruption is supported, with 95% 
CI [0.040, 0.106] that is above zero and Z-value is greater than 1.96. The results of 
bootstrap mediation analysis are consistent with those using stepwise regression.

Discussion 

The impacts of entrepreneurial networks

Our regression estimation confirms the positive significance of entrepreneurial net-
works on startups’ growth and that heterogeneous networks play a more significant 
role than homogeneous ones. These findings are consistent with the mainstream con-
clusion that excludes the significance of homogeneous networks (Elfring & Hulsink, 
2003; Rodan, 2004). Heterogeneous networks may diversify knowledge, resources, 
and information for networking firms and, in turn, may extend the possibility of suc-
cess (Grigoriou & Rothaermel, 2017; Smith & Tushman, 2005).

Matching entrepreneurial networks and disruptive innovation paths

Startups must match the limited resources with their growth and survival targets at 
the early entrepreneurial stage and must be aware that networking is costly (Autio 
et  al., 2014; Zhao & Aram, 1995). Leading incumbents usually control the main-
stream profitable market sections. Nevertheless, the leaders may face difficulties in 
responding to technological innovation, as they must be careful about the oppor-
tunity cost to introduce new products and explore new markets (Wesseling et  al., 
2015). The new-market disruption focuses on creating a new value proposition 
and establishing new values for long-tail customers. Such an entrepreneurial strat-
egy features the significance of disruptive innovation, which may enable startups 
to adopt a distinctive path from the incumbents, eventually catching up with them 
(Christensen et al., 2018).
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Networking strategies must match with the specific innovation strategies. Net-
working with various technologies, knowledge, information, and opportunities 
enables startups to translate external resources into internal ones, even from their 
homogeneous peers. However, rejecting Hypothesis H3c might suggest that homo-
geneous networks cannot differentiate startups from their connections in the low-end 
market, as most firms embedded in low-end networks are unable to break the exist-
ing technological trajectories (Hynes & Elwell, 2016). In other words, in the low-
end market, homogeneous networking startups and incumbents compete with each 
other, and the startups only imitate the incumbents and do not extend and create a 
new market. Accordingly, the mediation effect of disruption paths in the context of 
homogeneous networks is not supported either.

Theoretical contributions

Scholarly literature agrees that entrepreneurial networks, as a dynamic and non-
bounded flexible organization structure, provide knowledge and capacities that enable 
startups to catch up with technological frontiers and gain market shares (Dyer & Singh, 
1998; Majumdara et al., 2018; Uzzi, 1999). Entrepreneurial practices also confirm the 
significance of entrepreneurial networks on implementing disruptive innovation (Zhao 
& Aram, 1995).

However, considering new-market disruptive innovation, we find that homogene-
ous networking also plays a significant role in startups’ growth, which contradicts the 
classic entrepreneurship literature (e.g., Xie & Zuo, 2013) but is consistent with the 
effectuation logic that argues that “whom I know” networks are more crucial for entre-
preneurial endeavor (Kerr & Coviello, 2020; Sarasvathy, 2001). We suggest the reason 
for this new result lies in the present study’s sampling of firms, which differs from other 
studies that included incumbents. Our firms are exclusively “young, small, and feeble” 
startups that can benefit from homogeneous networks, whereas the mature incumbents 
are trying to keep a distance from homogeneous networking peers. Hence, at a ven-
ture’s early stage, startups may present distinctive networking needs and behave differ-
ently in response to external resources that seem to be inapplicable and redundant for 
mature firms.

The asymmetric mediation effects suggest that startups that aim at exploring the 
low-end market must explore and specify a niche market and differentiate from net-
working peers; otherwise, they may face difficulties competing with incumbents. 
However, if startups devote efforts to creating new and novelty markets, heterogene-
ous networks are crucial for diversifying (Amin & Cohendet, 2000).

Practical implications

However, not all types of disruptive innovation enjoy homogeneous networks. Our 
results exhibit a distinctive network effect in low-end disruption and new-market dis-
ruption. Homogeneous networks only work positively when the startups aim to explore 
a new market, whereas heterogeneous networks play significant and positive roles in 
both low-end and new-market disruptive innovation. Hence, homogeneous peers may 
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exchange information and experience, but their overlap in the low-end market may also 
lead to homogeneous competition. Diversifying the market may help disruptive innova-
tors to utilize and match their networking peers with market demands.

This finding reflects that establishing links to organizations and individuals 
should consider startups’ immediate needs. Organizational survival and develop-
ment rely on strategic options and the efforts made to achieve certain effectuation 
results (Prashantham et al., 2019). More importantly, however, survival and devel-
opment depend on how aims and efforts are matched (Tan, 2002). The matching 
argument suggests that entrepreneurs’ initial endowments in social networks have 
endogenously impacted how successful their firms can be at least at the early stage. 
However, strategically establishing networks according to their aims is even more 
essential (Ozcan & Eisenhardt, 2009; Suseno, 2018). A favorable network structure 
enables firms to access resources from the right networking peers at a low cost. A 
new-market disruption firm may concentrate on corresponding to the connected ver-
tical values intensively and establishing networks with the local institutes and entre-
preneurs with comprehensive knowledge about the new market. Dai et  al. (2019) 
have documented that, as institutional setup changes, networking startup behavior in 
China also presents various features. For example, Chinese entrepreneurs grew less 
interested in connecting political networks that may be more relevant for long-term 
growth but have little impacts as their firms are young. Instead, they increasingly 
concentrated on conventional business resources and invest less in political connec-
tions (Burt & Opper, 2020).

Limitations and future research

Nevertheless, our research has limitations. It would be more insightful to test the 
interaction effects between homogeneous and heterogeneous networks on disruptive 
innovation and startups’ growth. Furthermore, we only investigated the variables at 
the firm level and did not discuss institutional setup and entrepreneurial environ-
ment, which are essential for disruptive innovation as well. Additionally, our data 
did not classify industrial sectors or entrepreneurial motivation, which are also rel-
evant. Regarding future research, we may consider extending our dataset in the fol-
lowing years and track the growth trajectories. We can also conduct case studies 
with our sampling firms. Future research also may extend and justify our findings 
via alternative research designs and methods. For instance, we adopted subjective 
comparative performance measurement that has been widely in the literature in the 
last decades; however, if our investigated companies release their reliable financial 
data in the future, it would be a great chance to compare these two data collection 
methods.
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Conclusion

This study started with a perception of entrepreneurial effectuation and investigated 
how entrepreneurial networks can be integrated into the specific context of disrup-
tive activities via looking into disruptive innovation paths’ mediation effects. First, 
we found that both entrepreneurial networks, i.e., homogeneous networks and het-
erogeneous networks, and disruptive innovation, i.e., low-end disruption and new-
market disruption, positively affect startups’ growth. However, startups should be 
careful choosing a disruptive path; the results suggest either new-market disrup-
tion or low-end disruption creates benefits for startups to make a breakthrough, but 
homogenous networks may weaken the startups in the low-end market character-
ized by a dearth of sufficient heterogeneous competitiveness among the networking 
peers. Second, we identified that both types of networking efforts, in general, can 
help the firm’s growth. This finding contradicts the existing literature that suggests 
firms should avoid homogeneous peers. With this finding, we argued that startups 
may present distinctive networking needs considering survival targets at the early 
entrepreneurial stage, whereas the mature incumbents who dislike networking with 
homogeneous peers. Third, we studied the mediation effect of disruptive innovation 
paths on the association between entrepreneurial networks and startups’ growth. 
The existing literature has rarely investigated how disruptive innovation becomes an 
organizational capacity in the entrepreneurial process from dynamic perspectives. 
We found that startups that explore low-end disruption may benefit more from heter-
ogeneous peers and avoid networking with abundant homogeneous peers. However, 
if exploring new markets, both types of networks could provide positive impacts. 
Exploring a low-end market is a practical disruptive option for young firms to accu-
mulate capital, experience, knowledge, and market; however, in this context, homo-
geneous networking peers cannot provide considerable benefits because compar-
ing the positive spillover on networks, competition among them may significantly 
reduce survival space.
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