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A B S T R A C T

Small and medium-sized enterprises (SMEs) that participate in network platforms can effectively overcome

resource bottlenecks and reduce the impact of the coronavirus pandemic of 2019. However, the reasons for

this phenomenon remain unclear. To further investigate this issue, we selected 310 Chinese SMEs to examine

the relationship between platform network ties, network bricolage, platform empowerment, and enterprise

innovation, including both radical and incremental innovation. The empirical results demonstrate that plat-

form network ties can enhance enterprises’ innovation performance. Furthermore, the empirical verification

of this study’s assumptions provides evidence that network bricolage mediates the relationship between net-

work ties and enterprises’ innovation performance, while platform empowerment plays a moderating role.

The study results could potentially contribute to the more effective management of platform networking

ties, empowerment, and bricolage, thus benefiting the management of SMEs.
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Introduction

SMEs are essential engines of economic development (Smallbone

et al., 2022; Zafar et al., 2022). While all commercial enterprises face

uncertainties in a highly competitive environment, the COVID-19

pandemic presents an especially severe challenge to the survival and

growth of SMEs. The pandemic has significantly impacted all sectors

and institutions, particularly SMEs (Al Halbusi et al., 2022). SMEs

strive to achieve sustainable growth in order to maintain a competi-

tive advantage (Sharif et al., 2022). However, globally, small busi-

nesses experience a high failure rate (Latifi et al., 2021); previous

literature has shown that nearly 40% of enterprises fail within the

first two years of operation (Hashim et al., 2018; Abbas et al., 2019).

Additionally, there has been a wave of SME shutdowns due to their

inability to withstand the impact of economic instability.

In such challenging times, it is crucial for businesses to adapt and

create the necessary conditions for survival (Jabeen et al., 2022; Shah

et al., 2023). To compete with larger and more established enter-

prises, SMEs must have innovative advantages (Dubouloz et al.,

2021; Clauss et al., 2022). Therefore, they must maximize the utiliza-

tion of their existing resources to thrive in the competitive market

(Limaj & Bernroider, 2019; Park et al., 2022). Innovation is the key to

overcoming challenges for SMEs (Shkolnykova & Kudic, 2022; Ge et

al., 2022). Organizations are increasingly utilizing platforms to dis-

cover and develop innovation. Network-based platforms enable users

from social and economic enterprises to interact with each other, dis-

cuss market opportunities, and stimulate new ideas (Puthusserry et

al., 2020). SMEs that leverage platforms have a higher survival rate

and stronger innovation capabilities (Jean & Kim, 2020), and many

believe that platform-based innovation is the fundamental difference

between successful and failed enterprises (Balsalobre-Lorente et al.,

2023; Rajala & Hautala-Kankaanp€a€a, 2023).

In recent years, many platforms have focused on empowering

participating enterprises, particularly SMEs, from a network perspec-

tive (Peng et al., 2022). These platforms provide opportunities for

exchange and sharing among SMEs, helping them establish relation-

ships, find high-quality partners, and grow together (Liu et al., 2021).

The platform network aims to generate innovation by fostering inter-

active relationships among different types of participants and organi-

zations. This promotes changes in practices, institutions, and policies,

effectively deploying available human and financial resources to
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address challenges, seize opportunities, and overcome weaknesses

(Comunello & Mulargia, 2023). The platform network is an indispens-

able strategic resource that enables SMEs to cope with adverse situa-

tions, grow, and develop (Xie et al., 2022).

However, in many aspects, the resources and opportunities pro-

vided by platforms may be underestimated or even overlooked, mak-

ing better utilization of such resources crucial (Cenamor et al., 2019).

Despite extensive research, the role of platform networks in facilitat-

ing corporate innovation and their link to innovation performance

remain unclear. This study investigates the relationship between

platform network ties, network bricolage, platform empowerment,

and enterprise innovation performance. Specifically, the empirical

results reveal how platform networks promote SMEs’ innovation and

shed light on the impact of network bricolage and platform empow-

erment in driving SMEs’ innovation. These findings may enhance the

competitiveness of SMEs and help them overcome development bot-

tlenecks.

Literature review

Network ties and innovation performance

Enterprises that are embedded in networks have various network

ties through which they can acquire knowledge and information

from their partners to enhance their innovation performance. Grano-

vetter (1973) conducted pioneering research on the strength of net-

work ties, with a focus on the flow of information among individuals.

Different types of network ties have varying strengths, resulting in

different effects on innovation (Jiakui et al., 2023). According to this

theory, a strong network can facilitate the interaction of individuals

with knowledge and information, thereby fostering improved inno-

vation performance. On the other hand, bridging ties, which span

structural holes as per Burt’s (1995) theory of structural holes, pro-

vide enterprises separated by such holes with greater access to novel

knowledge and more opportunities for innovation compared to those

not separated by such holes.

Participants in platforms benefit from mutual exchanges and

intensive interactions, utilizing these strong ties to enhance their

ability to exchange detailed information (McEvily & Zaheer, 1999;

Huggins et al., 2020). Strong network ties facilitate a rich flow of

information (Moon et al., 2022). Conversely, those lacking such con-

nections find it more costly to acquire reliable, accurate, and detailed

information (Thrassou et al., 2020). Moreover, SMEs in platforms can

leverage newly created knowledge to improve their existing products

and processes, thereby positively influencing product innovation

(Rajala & Hautala-Kankaanp€a€a, 2023; Mu & Di Benedetto, 2012).

Bridging ties between heterogeneous participants with diverse

knowledge often stimulate the generation of new ideas (Jin & Li,

2022), and networks enable enterprises to search for, manage, and

utilize these bridge connections (Chung et al., 2020). Bridging ties

offer the potential for diversity and novelty while reducing knowl-

edge redundancy (Moon et al., 2022). Multiple heterogeneous bridg-

ing ties allow enterprises to access extensive expertise among

network members without pre-existing connections (Chung et al.,

2020). This encourages enterprises to combine knowledge from vari-

ous sources related to technology, organizational practices, and mar-

ket trends (Raza et al., 2019; Moon et al., 2022). The inflow of

diversified knowledge enhances an enterprise’s capacity to assimilate

and establish new connections (Crupi et al., 2020), thereby stimulat-

ing a wide range of insights and knowledge creation. Based on these

considerations, this study proposes the following hypotheses:

H1: Strong ties are positively related to SMEs’ (a) radical and (b)

incremental innovation performance.

H2: Bridging ties are positively related to SMEs’ (a) radical and (b)

incremental innovation performance.

Network ties, network bricolage, and innovation performance

Bricolage is first defined by L�evi-Strauss (1966) as “making do

with what is at hand” (Konczak et al., 2000). Bricolage practitioners

demonstrate creativity by reusing or combining resources to achieve

their goals (Baker & Nelson, 2005). “Making do” relies on improvised

methods and experimentation, and the trial-and-error process may

indicate the absence of a formal analysis. The resources “at hand”

encompass physical goods, creative ideas, science and technology,

and contacts. These resources are easily accessible as they are often

considered obsolete or worthless (Baker & Nelson, 2005).

The outbreak of COVID-19 has severely threatened the develop-

ment of enterprises (Micah et al., 2023). Surviving the significant

downward pressure on the economy has become a critical issue,

especially for SMEs (Jaffar, 2020; Li et al., 2022), as resource con-

straints hinder the transformation of ideas into innovative perfor-

mance (Yan et al., 2020). Therefore, establishing and expanding

network relationships are crucial for enterprise innovation. In a plat-

form environment, the network itself is perceived as a resource.

According to Baker et al. (2003), network bricolage in a platform

occurs when the enterprise views the existing network within the

platform as an available resource (Kwong et al., 2019).

Numerous studies argue that relying on existing resources for net-

work bricolage can enhance SMEs’ innovation performance. SMEs can

only survive fierce competition by leveraging the availability of resour-

ces from different perspectives. First, network bricolage enables the

integration of existing network resources. By engaging in network bri-

colage, enterprises can creatively implement processes to meet their

resource needs (Baker & Nelson, 2005; Crupi et al., 2022), thus improv-

ing innovation performance. Second, network bricolage emphasizes

action and the rapid utilization of available resources to meet needs

creatively (Senyard et al., 2014). Bricolage accelerates the aggregation

of resources, ultimately contributing to innovation performance (Fu et

al., 2020). Third, network bricolage can continuously generate higher-

quality services based on existing resources and is more likely to iden-

tify new innovation opportunities. Therefore, enterprises that engage

in network bricolage are better equipped to develop solutions when

they encounter innovation challenges (Senyard et al., 2014). Based on

these considerations, we propose the following hypothesis:

H3: Network bricolage is positively related to SMEs’ (a) radical and

(b) incremental innovation performance.

Contact opportunities and the development of social capital are

crucial for growth (Khan et al., 2021). Bricolage can assist companies in

utilizing the resources “at hand” to realize innovative ideas, thereby

aiding SMEs in overcoming resource constraints and promoting inno-

vation performance (Chen et al., 2022). Strong ties facilitate the identi-

fication of opportunities and the exchange of information, particularly

tacit knowledge, for enterprises (Li & Gao, 2021). Bridging ties within a

platform network also offer benefits to SMEs. Building upon H3, we

believe that for SMEs with limited resources, entrepreneurial creativity

increases within the platform network, leading to bricolage activities

that translate innovative ideas into tangible innovation practices. Con-

sequently, platform network ties enhance platform bricolage, which in

turn positively impacts innovation performance. Hence, we propose

the following hypothesis:

H4: Network bricolage mediates the positive relationship between

platform network ties and SMEs’ (a) radical and (b) incremental

innovation performance.

Platform empowerment

In 1975, McClelland proposed that empowerment should be

defined as enabling. Conger and Kanungo (1988) further argued that
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the process of empowerment should not be simply about delegation

but about enabling, thereby fostering autonomy and promoting over-

all creativity through enhanced self-efficacy. We contend that this

definition of empowerment is associated with the perception of

being enabled. Within the platform network environment, empower-

ment focuses on improving social relations between organizations

and enhancing subjective and endogenous factors such as motivation,

trust, intimacy, unity, and identity in the relationships between

enterprises (Liu et al., 2021).

The COVID-19 pandemic has hindered the growth of SMEs, and

SMEs embedded in platforms could become more viable (Jawad et al.,

2023). Empowerment in platform networks is crucial for SMEs’ inno-

vation and development (Broekhuizen et al., 2021). Leveraging their

core position in the value network and their ability to integrate

resources, platforms play a key role in bridging resources, elements,

products, and services within bilateral or plurilateral architectures.

Platforms in the empowerment process also contribute to empower-

ing their members, which is a dynamic and targeted process (Santos,

2023; Fan et al., 2023). SMEs on the platform establish connections

with universities, research institutions, intermediary organizations,

government departments, and other entities. Within this intricate

network, symbiotic relationships promote “empowerment” through

channels, information, funds, and other resources. Consequently,

SMEs are supported as “empowerment objects,” stimulating value

creation (Fan et al., 2023) and fostering the development of the plat-

form’s ecological system (Foerderer et al., 2019). Therefore, platform

empowerment is an important factor influencing network relation-

ships and aiding SMEs in enhancing their innovative development.

The greater the empowerment, the stronger the relationship. Thus,

the hypothesis is as follows:

H5: Platform empowerment moderates the positive relationship

between platform network ties and SMEs’ (a) radical and (b) incre-

mental innovation, such that the impact of platform network ties on

innovation performance will be stronger when platform empower-

ment is higher.

Fig. 1. shows the study’s conceptual model.

Research methodology

Data collection

As the world’s largest developing economy, China’s emerging

economy continues to progress rapidly (Mubeen et al., 2021). China

offers an ideal research environment due to its complexity and vital-

ity, which enables enterprises to face the challenges of new competi-

tion and the need to enhance their innovation capabilities. Our

research focused on the Chinese entrepreneurship platform, which is

well-developed and primarily comprises SME participants. The sam-

ple consisted of 310 enterprises from 120 entrepreneurial platforms

across 24 Chinese provinces (Mu & Di Benedetto, 2012).

Prior to conducting the questionnaire survey, we gathered infor-

mation through open-ended, semi-structured interviews and tele-

phone conversations, each lasting two to three hours. The interview

questions covered the (a) personal information of the interviewees,

(b) current production and operations of the companies, (c) network

relationships on the entrepreneurial platform, and (d) innovative

activities on the platform. The responses obtained from these inter-

views aided in further refining the questionnaire as needed. Addi-

tionally, we invited five professors with expertise in innovation

management to review the content, and their feedback was utilized

to revise the questionnaire. A preliminary survey was conducted

with 15 SME managers who were using the platform. Based on their

opinions and suggestions, certain questions in the draft questionnaire

were modified (Adam & Alarifi, 2021).

The final questionnaire was divided into three parts, primarily

focusing on the innovation behavior of SMEs within platform net-

works. The first section provided an overview of the enterprises’ basic

information and characteristics. The second section focused on the

relationships and structure of platform networks. The third section

addressed the innovation practices among enterprises on these plat-

forms.

Our sample consisted of 310 enterprises, with 33% having fewer

than 10 staff members, 59.03% having 10−50 staff members, and

7.74% having 50−100 staff members. In terms of annual revenue,

13.23% of the enterprises had revenue below <500,000, 51.94% had

revenue between <500,000 and <1000,000, 30.65% had revenue

between <1000,000 and <5000,000, and 4.19% had revenue between

<5000,000 and <10,000,000. The majority of these enterprises were

from the information transmission industry, accounting for 40%,

while the remaining belonged to other industries.

Measures and variables

The hypotheses were tested using a five-point Likert scale ranging

from strong disagreement to strong consensus. We translated the

questionnaire items from English to Chinese (Behling & Law, 2000).

To ensure the readability of the translation, we pre-tested it on five

randomly chosen participants and generated a final questionnaire.

Dependent variables

Innovation performance. Existing research divides innovation

into radical and incremental improvements. Incremental innova-

tions focus on improving existing product processes, methods,

technology, and organizational structures (Lennon, 2022), while

radical innovations leap beyond existing technology with the

potential to make a significant difference (Ritala & Sainio, 2014;

Lennon, 2022). Incremental and radical innovation performance

items are formulated based on a theoretical review by Cheng and

Shiu (2015).

Fig. 1. Research framework.
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Independent variables

Network ties. We developed a network relationship item based on

the theoretical reviews of influential social network articles (Des-

marchelier et al., 2021; Zhao et al., 2023). Drawing from the study

conducted by Mu and Di Benedetto (2012), we measured networking

ties using a platform construct consisting of two dimensions: strong

ties and bridging ties.

Platform empowerment. Platform empowerment is critical for pro-

moting SME development (Wang et al., 2022; Logue & Grimes, 2022).

The platform empowerment items were adapted from Wang et al.

(2011). This measure describes the interactions among different

enterprises within a platform and reflects their impact on internal

enterprises.

Network bricolage. As a mediator, bricolage utilizes existing

resources and available tools and materials to create new products

(Mai et al., 2023). Our research situates bricolage within the context

of platform networks. We designed eight items to capture the

essence of Senyard et al.’s (2014) study and used them to measure

network bricolage.

Control variables

Control variables were employed to ensure accurate results (Liu et

al., 2021; Hafeez et al., 2023). In general, innovation is influenced by

the fundamental characteristics of the enterprise (Sattar et al., 2020).

Therefore, we incorporated firm age, staff number, annual revenue,

and industry as control variables in the study.

Results

According to the research hypotheses, strong and bridging ties

within a platform have a positive impact on SMEs’ radical and incre-

mental innovation performance, with network bricolage serving as

an intermediary and the platform moderating the influence of net-

work ties on SMEs’ innovation performance. Table 1 presents the

results of structural reliability and validity testing using SPSS v.21.0.

All Cronbach’s alpha values exceed 0.7, and all factor loadings are

above 0.5, meeting the necessary requirements (An et al., 2018).

The results of the confirmatory factor analysis (CFA) are displayed

in Table 2. Model 1 represents a null model, where all indicators are

independent. In Model 2, strong and bridging ties are combined into

one component, while platform empowerment, network bricolage,

and innovation performance are combined into another. Model 3 is a

three-factor model that combines platform empowerment and net-

work bricolage, strong and bridging ties, and incremental and radical

innovation performance into three separate factors. The baseline six-

factor Model 4 treats strong ties, bridging ties, platform empower-

ment, network bricolage, incremental innovation, and radical innova-

tion performance as six distinct latent variables. Table 2 also

illustrates that the six-factor model provides a better fit to the

Table 1

Constructs and measures.

VARIABLES ITEMS CRONBACH’S ALPHA FACTOR LOADING AVE CR

Strong ties We feel indebted to our collaborators for what they have done for us. 0.753 0.595 0.510 0.757

Our employees share close social relations with the employees of collabo-

rating organizations.

0.640

Our relationship with our collaborators can be defined as “mutually

gratifying.”

0.544

Bridging ties Our members and those of our partners vary widely in their areas of

expertise.

0.783 0.820 0.553 0.788

Our members and those of our partners have different backgrounds and

experiences.

0.809

Our members and those of our partners have skills and abilities that com-

plement each other.

0.755

Platform empowerment Mutual aid, sharing, and corporation are important among the members. 0.789 0.734 0.558 0.791

There is a friendly atmosphere here. 0.682

The relationships among the members are close and cozy. 0.731

Network bricolage We are confident of our ability to find workable solutions to new chal-

lenges using our existing resources.

0.891 0.634 0.505 0.891

We gladly take on a broader range of challenges with our resources than

others are able to do.

0.671

We use any existing resource that seems useful in responding to a new

problem or opportunity.

0.650

We deal with new challenges by applying a combination of our existing

resources and other available, inexpensive resources.

0.680

When dealing with new problems or opportunities, we take action and

assume that we will find a workable solution.

0.717

By combining our existing resources, we take on a surprising variety of

new challenges.

0.727

When we face new challenges, we put together workable solutions from

our existing resources.

0.638

We combine resources to accomplish new challenges that the resources

were not originally intended to accomplish.

0.660

Incremental innovation performance Our firm introduces new products that result from an incremental

improvement in existing products.

0.773 0.709 0.539 0.778

Our firm introduces new products that offer more incremental features. 0.772

Our firm introduces new products that require more incremental changes

in customers’way of using them.

0.674

Radical innovation performance Our firm introduces new products that are more radically new to the mar-

ket.

0.912 0.764 0.776 0.912

Our firm introduces new products that offer more radical features 0.851

Our firm introduces new products that require more radical changes in

customers’way of using them.

0.809

Notes: AVE, average variance extracted; CR, composite reliability.
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observed data compared to any alternative model (x2 = 292.905,

df = 215, x2 /df = 1.362, RMR = 0.021, GFI = 0.927, NFI = 0.918,

IFI = 0.977, CFI = 0.976, RMSEA = 0.034).

The average values of the primary measured variables are pre-

sented in Table 3 and range between 3.374 and 3.945. The Pearson

correlation coefficient reveals a positive correlation among the varia-

bles. Furthermore, the diagonal of the matrix displays the square root

of the average variance extraction (AVE) values, which already

exceed the correlation between the constructs. Additionally, the Bart-

lett sphericity test yielded a statistically significant result (p<0.01),

and the Kaiser−Meyer−Olkin value for each scale was 0.912. These

results suggest that model testing can be conducted using regression

analysis procedures (Hair et al., 1998).

SPSS’s PROCESS calculation tool (Hayes, 2013) was used to mea-

sure the influence of different variables on innovation performance.

Table 4 displays the results for radical innovation performance as the

dependent variable. Model 2 demonstrates a significant and positive

correlation between network ties and radical innovation perfor-

mance (b = 0.362, p<0.01; b = 0.451, p<0.01), providing strong sup-

port for H1a and H2a, respectively. Model 3 shows a strong

correlation between network bricolage and innovation performance

(b = 0.849, p<0.01), confirming H3a. In Model 4, there is a statistically

significant interaction between strong ties and platform empower-

ment (b = 0.241, p<0.05), while Model 5 indicates that the estimated

coefficient of bridging ties is statistically significant (b = 0.259,

p<0.05), supporting H5a.

Similar results for radical innovation performance as an indepen-

dent variable are presented in Table 5. According to H1 and H2, net-

work ties have a positive effect on incremental innovation

performance. Model 7 demonstrates that the coefficient (b = 0.337,

p<0.01; b = 0.166, p<0.01) is both positive and significant, strongly

supporting H1b and H2b. H3b proposes a positive association

between bricolage and incremental innovation performance. Model 8

confirms a strong positive correlation between network bricolage

and incremental innovation performance (b = 0.385, p<0.01), thereby

supporting H3b. H4 examines the impact of platform empowerment

on incremental innovation performance and network interactions. In

Model 9, the interaction between strong ties and platform empower-

ment is not significant, while in Model 10, the estimated interaction

coefficient of bridging ties is negatively significant (b = 0.158,

p<0.05).

To further test the mediating effect, an additional analysis was

conducted. Table 6 demonstrates that the confidence interval of the

indirect effect does not include zero, indicating the significance of the

mediating role played by network bricolage and supporting H4. How-

ever, since the confidence intervals of their direct effects contain

zero, the direct impacts of strong ties on radical innovation perfor-

mance and bridging ties on incremental innovation performance are

Table 3

Descriptive statistics of the measured variables.

MEAN SD SQUARED CORRELATION COEFFICIENTS

(1) (2) (3) (4) (5) (6)

Strong ties (1) 3.814 0.603 0.714

Bridging ties (2) 3.644 0.576 0.302** 0.744

Platform empowerment (3) 3.945 0.583 0.536** 0.304** 0.747

Network bricolage (4) 3.826 0.512 0.465** 0.363** 0.504** 0.711

Incremental innovation performance (5) 3.888 0.529 0.435** 0.293** 0.407** 0.508** 0.734

Radical innovation performance (6) 3.374 0.891 0.335** 0.364** 0.349** 0.576** 0.206** 0.881

Note: ** means significant at 1% level; * means significant at 5% level.

Table 4

Results of the hierarchical linear regression analysis − Radical innovation performance.

VARIABLE NAME MODEL 1 MODEL 2 MODEL 3 MODEL 4 MODEL 5

Control variables

Firm age 0.039 (0.047) 0.058 (0.043) 0.055 (0.038) 0.057 (0.038) 0.051 (0.038)

Staff number �0.106 (0.096) �0.021 (0.088) 0.005 (0.078) �0.008 (0.078) �0.003 (0.078)

Annual revenue 0.132 (0.076) �0.016 (0.071) �0.060 (0.064) �0.061 (0.063) �0.058 (0.063)

Industry �0.030 (0.020) �0.019 (0.018) �0.013 (0.016) �0.013 (0.016) �0.013 (0.016)

Main effects

Strong ties 0.362** (0.080) 0.086 (0.078) 0.065 (0.084) 0.052 (0.084)

Bridging ties 0.451** (0.086) 0.278** (0.079) 0.265** (0.079) 0.275** (0.079)

Network bricolage 0.849** (0.094) 0.815** (0.098) 0.837** (0.098)

Interaction effect

Platform empowerment 0.090 (0.090) 0.072 (0.089)

Strong ties*platform empowerment 0.241* (0.117)

Bridging ties*platform empowerment 0.259* (0128)

R2 0.021 0.196 0.368 0.378 0.378

F 1.643 12.280 25.130 20.274 20.240

Dependent variable: radical innovation performance.

Note: ** means significant at 1% level; * means significant at 5% level.

Table 2

Comparison of the measurement models for the main variables.

Model x2 df x2 / df RMR GFI NFI IFI CFI RMSEA

Model 1 1432.857 231 6.203 0.074 0.676 0.597 0.639 0.636 0.130

Model 2 1244.022 229 5.432 0.055 0.699 0.650 0.695 0.693 0.120

Model 3 1015.219 227 4.472 0.057 0.736 0.715 0.763 0.716 0.106

Model 4 292.905 215 1.362 0.021 0.927 0.918 0.977 0.976 0.034
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not significant. Thus, network bricolage partially mediates the rela-

tionship between bridging ties and radical innovation performance,

as well as between strong ties and incremental innovation perfor-

mance. Bricolage also acts as a complete mediator between strong

ties and radical innovation performance and bridging ties and incre-

mental innovation performance.

Fig. 2 illustrates that the impact of strong ties on radical innova-

tion is greater when platform empowerment is high than when it is

low.

Fig. 3 shows that the positive effect of bridge relationships on rad-

ical innovation is stronger when platform empowerment is high than

when it is low.

Fig. 4 shows that when platform empowerment is low compared

to high, bridging ties have a more positive impact on incremental

innovation.

Table 7 lists the results of the study’s hypothesis testing.

Discussion

There is a relative scarcity of studies on SME innovation, particu-

larly in the context of platform networks. To address this gap, the pri-

mary objective of this study is to examine the variables that influence

SMEs’ innovation performance within platform networks. Specifi-

cally, the study aims to build a comprehensive knowledge system

regarding platform and enterprise management and to establish and

validate an integrated theoretical model encompassing platform

network ties, bricolage, empowerment, and innovation performance.

The quantitative analysis conducted in this study confirms our

expectations, demonstrating that platform network ties can effec-

tively enhance SMEs’ innovation performance, with network brico-

lage serving as a mediating factor and platform empowerment

playing a moderating role to some extent.

The results reveal a positive correlation between platform net-

work ties and SMEs’ innovation performance, indicating that both

strong and bridging ties contribute to improving innovation perfor-

mance. These findings align with previous research (Fu et al., 2022;

Iorember et al., 2022; Zhao et al., 2023). Strong and bridging network

ties are considered advantageous as they facilitate innovation by pro-

moting resource acquisition and optimizing resource allocation

within the platform network (Zhang et al., 2022; Zhao et al., 2023).

These findings support H1, which posits a positive relationship

between network ties and SMEs’ innovation performance.

Moreover, the study highlights the crucial role of network brico-

lage, suggesting that higher network bricolage ability corresponds to

better innovation performance. Network bricolage also mediates the

impact of network ties on innovation performance. Specifically, net-

work bricolage acts as a complete mediator between bridging ties and

incremental innovation performance, as well as between strong ties

and radical innovation performance. The influence of strong ties on

incremental innovation and the impact of bridging ties on radical inno-

vation are both mediated by network bricolage. While bridging ties

have an insignificant impact on incremental innovation when network

bricolage is included as a mediating component, strong ties can facili-

tate the effective utilization of existing resources. These findings align

with the notion that incremental innovation primarily involves

leveraging existing knowledge and resources (Moon et al., 2022).

However, radical innovation requires new resources and powerful net-

work ties may inhibit the generation of new ideas (Chirico et al., 2022).

Thus, while bridging ties directly and positively affect radical innova-

tion, network bricolage plays a more influential role in shaping strong

network relationships. Therefore, H3 and H4 are supported.

Regarding the moderating effects of platform empowerment on

innovation, the study finds a negative and significant moderating

effect on incremental innovation. This suggests that among the

influences of network relationships, strong ties have a stronger

impact on incremental innovation, while bridging ties tend to coun-

teract the effect of platform empowerment, resulting in a decline in

innovation performance. This may be because incremental innova-

tion focuses more on integrating and utilizing existing resources

(Gui et al., 2022), where strong network ties play a more prominent

role. Alternatively, platform empowerment positively moderates

radical innovation. Platform empowerment primarily focuses on

Table 5

Results of the hierarchical linear regression analysis − Incremental innovation performance.

VARIABLE NAME MODEL 6 MODEL 7 MODEL 8 MODEL 9 MODEL 10

Control variables

Firm age �0.055* (0.028) �0.047 (0.025) �0.049* (0.023) �0.048* (0.023) �0.045 (0.023)

Staff number 0.027 (0.057) 0.067 (0.051) 0.078 (0.048) 0.074 (0.048) 0.081 (0.047)

Annual revenue 0.068 (0.045) �0.016 (0.042) �0.036 (0.039) �0.038 (0.039) �0.041 (0.039)

Industry �0.007 (0.012) 0.000 (0.011) 0.002 (0.010) �0.000 (0.010) �0.002 (0.010)

Main effects

Strong ties 0.337** (0.047) 0.212** (0.047) 0.177** (0.051) 0.181** (0.051)

Bridging ties 0.166** (0.050) 0.088 (0.048) 0.078 (0.048) 0.078 (0.048)

Network bricolage 0.385** (0.057) 0.347** (0.060) 0.342** (0.060)

Interaction effect

Platform empowerment 0.106 (0.055) 0.099 (0.054)

Strong ties*platform empowerment 0.056 (0.071)

Bridging ties*platform empowerment �0.158* (0.078)

R2 0.020 0.230 0.330 0.339 0.346

F 1.532 15.059 21.243 17.075 17.659

Dependent variable: incremental innovation performance.

Note: ** means significant at 1% level; * means significant at 5% level.

Table 6

Mediating analysis.

Direct effect Indirect effect

Effect LLCI ULCI Effect LLCI ULCI

Strong ties!network

bricolage!radical

innovation

performance

0.065 �0.099 0.230 0.265 0.183 0.367

Bridging ties!network

bricolage!radical

innovation

performance

0.2746 0.120 0.430 0.170 0.089 0.0280

Strong ties!network

bricolage-

!incremental inno-

vation performance

0.177 0.076 0.278 0.113 0.066 0.179

Bridging ties!network

bricolage-

!incremental inno-

vation performance

0.078 �0.017 0.172 0.070 0.036 0.121
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improving organizational social relations, enhancing endogenous

motivation, and fostering subjective feelings such as mutual trust,

intimacy, solidarity, and identity, which contribute to building a net-

work of relationships and bonds within the platform network (Yu et

al., 2022). This enables enterprises to leverage innovation resources

within the platform network and enhance their performance in radi-

cal innovation (Zhuang et al., 2022; Comunello & Mulargia, 2023).

These findings partially support H5, which suggests that platform

empowerment moderates the association between platform net-

work ties and both radical and incremental innovation in SMEs.

Fig. 2. Moderating effect of platform empowerment on the relationship between strong ties and radical innovation performance.

Fig. 3. Moderating effect of platform empowerment on the relationship between bridging ties and radical innovation performance.

Fig. 4. Moderating effect of platform empowerment on the relationship between bridging ties and incremental innovation performance.
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Implications

Theoretical implications

Previous studies have recognized the effectiveness of social net-

works in promoting enterprise innovation (Chung et al., 2020; Fu et

al., 2022; Moon et al., 2022). However, the connections between net-

work ties, network bricolage, and innovation performance in plat-

form networks remain largely unexplored. This study contributes to

the existing knowledge in multiple ways, specifically in the context

of platform networks, bricolage, and the empowerment and innova-

tion performance of SMEs.

First, this study expands the research on innovation by exploring a

new stream of research that integrates network theory into platform

analysis. It also enhances our understanding of innovation perfor-

mance. A platform network comprises various SMEs that have con-

tinuous access to and share information and resources within the

platform networks (Abbas et al., 2019). This dynamic and intangible

resource enhances the efficiency of SMEs. Strong ties and bridging

relationships are beneficial for entrepreneurs, and SMEs can benefit

from business networking; for example, they provide access to up-

to-date information and enhance credibility. There was little research

on the invention of SMEs at the platform level prior to this study, and

even fewer studies on the differentiation of different network rela-

tionships and innovation categories. This study empirically demon-

strates the significance of platform networks in firm innovation using

empirical data.

Second, this study is among the first to theoretically investigate

network bricolage and empirically demonstrate that SMEs in plat-

form networks can search for new knowledge leading to radical inno-

vation while leveraging existing knowledge for incremental

innovation using available resources. This study enhances the scien-

tific literature on the role and impacts of network bricolage. The find-

ings illustrate that network bricolage serves as a mediator between

network ties and innovation performance. Additionally, the focus on

bricolage in this study is crucial as it is particularly relevant for SMEs.

Prior research has predominantly focused on the impact of firm-level

factors on innovation, with limited attention given to the platform

level and analyses of the platform network.

Lastly, this study addresses the research gap regarding the impact

of platform empowerment on enterprise innovation. Previous analy-

ses have primarily examined the influence of social networks and

firm capabilities on innovation performance. Our model extends pre-

vious research by providing a comprehensive view of the moderating

effects of platform empowerment on the relationship between net-

work ties and innovation performance. These findings indicate that

the impact of network ties on innovation performance is moderated

by platform empowerment, which is a relationship not previously

documented. This study fills this gap by elucidating the specific

mechanisms through which platform empowerment affects different

types of innovation performance.

Practical implications

Based on the findings, we have identified practical implications

that can benefit Chinese firms’ innovation performance through plat-

form network ties. This study highlights the significance of platform

networks in SMEs’ innovation performance, which should be consid-

ered a primary goal for firm survival and development in today’s

competitive marketplace. These implications not only focus on

enhancing enterprises’ network bricolage ability but also on leverag-

ing the platform to aid SMEs in growth and innovation.

First, executives need to consider the demands of firm innovation

and fully utilize network ties within enterprise platforms. The plat-

form network comprises various market participants (such as social

enterprises, enterprises, micro-entrepreneurs, and SMEs) and non-

market participants (including governments, universities, and non-

governmental organizations). It can serve as a source of new informa-

tion and a catalyst for innovation. One approach to achieve this is by

facilitating information flow through the establishment of high-den-

sity network connections. Enterprises facing innovation bottlenecks

may lack technology, products, services, and distribution channels

(Shkolnykova & Kudic, 2022). Another solution is to establish light-

weight connection network-platform relationships that can resolve

coordination failures and facilitate the exchange of information

within platform networks. SMEs can act as “brokers” to control infor-

mation flow within the network and ridge the gap between “struc-

tural holes”(Burt, 1995). This enables networks and “brokering”

enterprises to enhance knowledge transfer and innovation promo-

tion capabilities.

Second, this study offers practical recommendations for managers

and decision-makers in SMEs, particularly startups. The findings indi-

cate that network ties enhance SMEs’ innovation performance by

activating network bricolage. Resource-driven thinking often domi-

nates the research agenda, with innovation believed to occur only

when significant resources are invested. Therefore, entrepreneurs

should recognize that bricolage can help themmaximize their limited

resources and creatively reconfigure them. Additionally, they should

explore the utilization of their platform networks to gain competitive

advantages (Kwong et al., 2019). This approach can significantly

enhance innovation performance in resource-constrained situations.

Furthermore, this study expands on previous knowledge of plat-

form management practices and recommends that platform empow-

erment provides enterprises with new development opportunities.

These opportunities include value-added services, knowledge shar-

ing, accurate supply-demand matching, and improved innovation

performance. Therefore, to realize the transformation from platform

empowerment to enterprise innovation performance, enterprises

operating on the platform should also focus on establishing a positive

symbiotic relationship with the platform and forming a community

of interest that promotes consistent and effective value co-creation.

Table 7

Research hypotheses test results.

Hypothesis Impact path Result

H1a Strong ties are positively related to SMEs’

radical innovation performance.

Supported

H1b Strong ties are positively related to SMEs’

incremental innovation performance.

Supported

H2a Bridging ties are positively related to SMEs’

radical innovation performance.

Supported

H2b Bridging ties are positively related to SMEs’

incremental innovation performance.

Supported

H3a Network bricolage is positively related to

SMEs’ radical innovation performance.

Supported

H3b Network bricolage is positively related to

SMEs’ incremental innovation perfor-

mance.

Supported

H4a Network bricolage mediates the positive

relationship between platform network

ties and SMEs’ radical innovation perfor-

mance.

Supported

H4b Network bricolage mediates the positive

relationship between platform network

ties and SMEs’ incremental innovation per-

formance.

Supported

H5a Platform empowerment moderates the posi-

tive relationship between platform net-

work ties and SMEs’ radical innovation

performance.

Supported

H5b Platform empowerment moderates the posi-

tive relationship between platform net-

work ties and SMEs’ incremental

innovation performance.

Not Supported
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Limitations and future research

This study has several limitations. First, when examining the

impact of network ties on innovation platforms, the study only

focused on the effects of strong and bridging ties within the platform.

Other network-related variables, such as network structure, quality,

and breadth, have not been thoroughly investigated. Future studies

should aim to explore these variables to gain a more comprehensive

understanding of the underlying mechanisms.

The second limitation pertains to the sample used in the study,

which primarily consists of entrepreneurial platforms. However,

there are various types of platforms across different industries.

Although valuable insights have been gained from this research

which can be applied to a variety of industries, it is important to

expand the scope and include platforms from diverse industries with

different network structures and relationships in future research.

Lastly, this study primarily focuses on Chinese SMEs and entrepre-

neurial platforms due to their significance. However, it is worth not-

ing that country-specific conditions may have influenced the

findings. Therefore, conducting comparative analyses between coun-

tries could be a fruitful direction for future research to explore poten-

tial differences.

Policy recommendations

The empirical results of this study lead to profound conclusions

and important policy recommendations. First, it provides decision-

makers with insights into the network behavior of SMEs and the con-

tribution of various actors in the platform network. In order to make

informed decisions, it is crucial to understand the characteristics of

the platform network and the network behavior of SMEs. The

research findings highlight the need for further development of local-

ized network platforms, such as local incubation network platforms

for innovation collaborations. From a policy formulation perspective,

the government can promote the establishment of intermediary eco-

nomic services or agent organizations to facilitate the formation of

platform networks involving research centers, universities, govern-

ment initiatives, or funding agencies. This would enable SMEs to

receive assistance when encountering challenges in finding partners

and potential customers (Salehi et al., 2022).

Second, for policymakers, this study reveals the effectiveness of

developing network bricolage among SMEs, especially when they

face resource constraints. Policymakers need to recognize that brico-

lage, as an informal business strategy, is a valuable approach for

under-resourced SMEs to seize opportunities by creatively reconfi-

guring their resources before competitors do. Furthermore, the

government should continue exploring ways to leverage its pre-

established networks to offer SMEs alternative competitive

advantages (Kwong et al., 2019).

Third, in the context of the COVID-19 pandemic, SMEs are facing

challenges in terms of survival and development. Governments and

local authorities can support SMEs in overcoming these difficulties by

enhancing platform management mechanisms, promoting platform-

enterprise cooperation and sharing, and establishing an open, shared,

and efficient platform innovation management system. This includes

improving preferential policies for collaborative innovation network

construction, deepening platform innovation cooperation, recogniz-

ing the guiding and service functions of government departments in

enabling platform and collaborative innovation between enterprises,

and successfully facilitating firm innovation cooperation projects.

Additionally, the government can establish a management system

with platform sharing at its core, breaking the cycle of independent

and segmented innovation resources through platform empower-

ment, pooling resources to serve the enterprise platform, and pro-

moting enterprise innovation and upgrading.

Conclusion

Due to the importance of innovation in maintaining competitive-

ness in today’s globalized market, especially in the context of the

COVID-19 pandemic, it has become a critical factor for economic

development. However, many enterprises still lack sufficient innova-

tion capabilities and exhibit low innovation performance. For

instance, a survey of European companies revealed that a significant

proportion (approximately 80%) do not adopt any modes of innova-

tion (Parrilli et al., 2023). Consequently, this study aims to investigate

the impact of network ties, network bricolage, and platform empow-

erment on radical and incremental innovation performance. By

examining 310 enterprises operating on 120 entrepreneurial plat-

forms across 24 Chinese provinces, this study demonstrates that both

strong and bridging network ties significantly and positively influ-

ence the sustainability of innovation performance. Moreover, net-

work bricolage can assist businesses in enhancing their innovation

performance and mediating the effects of platform network ties on

innovation performance. The study also reveals that improved net-

work empowerment has a positive impact on network ties, ulti-

mately enhancing radical innovation performance.

Additionally, this study provides valuable insights into platform

management practices that effectively enhance the innovation capa-

bilities of SMEs. It establishes a systematic research framework on

platform and enterprise innovation to elucidate the role of platform

networks and empowerment in SME innovation management practi-

ces. Furthermore, the findings of this study offer valuable guidance

for the future development of SMEs in the face of the challenges

posed by the COVID-19 pandemic.

Declarations of Competing Interest

None.

Funding

This work was supported by the National Social Science Fund of

China [grant number 21CGL021].

References

Abbas, J., Raza, S., Nurunnabi, M., Minai, M. S., & Bano, S. (2019). The impact of

entrepreneurial business networks on firms’ performance through a mediating
role of dynamic capabilities. Sustainability, 11(11), 3006. doi:10.3390/su11113006.

Adam, N. A., & Alarifi, G. (2021). Innovation practices for survival of small and medium
enterprises (SMEs) in the COVID-19 times: The role of external support. Journal of

Innovation and Entrepreneurship, 10(1), 15. doi:10.1186/s13731-021-00156-6.

Al Halbusi, H., Al-Sulaiti, K., Abbas, J., & Al-Sulaiti, I (2022). Assessing factors influencing
technology adoption for online purchasing amid COVID-19 in Qatar: Moderating

role of word of mouth. Frontiers in Environmental Science, 10, 942527. doi:10.3389/
fenvs.2022.942527.

An, W., Zhang, J., You, C., & Guo, Z. (2018). Entrepreneur’s creativity and firm-level

innovation performance: Bricolage as a mediator. Technology Analysis and Strategic
Management, 30(7), 838–851. doi:10.1080/09537325.2017.1383979.

Baker, T., & Nelson, R. E. (2005). Creating something from nothing: Resource construc-
tion through entrepreneurial bricolage. Administrative Science Quarterly, 50(3),

329–366. doi:10.2189/asqu.2005.50.3.329.
Baker, T., Miner, A. S., & Eesley, D. T. (2003). Improvising firms: Bricolage, account giv-

ing and improvisational competencies in the founding process. Research Policy, 32

(2), 255–276. doi:10.1016/S0048-7333(02)00099-9.
Balsalobre-Lorente, D., Abbas, J., He, C., Pila�r, L., & Shah, S. A. R. (2023). Tourism, urbani-

zation and natural resources rents matter for environmental sustainability: The
leading role of AI and ICT on sustainable development goals in the digital era.

Resources Policy, 82, 103445. doi:10.1016/j.resourpol.2023.103445.

Behling, O., & Law, K. S. (2000). Translating questionnaires and other research instru-
ments: Problems and solutions. SAGE Publications.

Broekhuizen, T. L. J., Emrich, O., Gijsenberg, M. J., Broekhuis, M., Donkers, B., &
Sloot, L. M. (2021). Digital platform openness: Drivers, dimensions and outcomes.

Journal of Business Research, 122, 902–914. doi:10.1016/j.jbusres.2019.07.001.
Burt, R. S. (1995). Structural holes. Harvard University Press.

Cenamor, J., Parida, V., & Wincent, J. (2019). How entrepreneurial SMEs compete

through digital platforms: The roles of digital platform capability, network

Y. Han and L. Xie Journal of Innovation & Knowledge 8 (2023) 100416

9

http://dx.doi.org/10.3390/su11113006
http://dx.doi.org/10.1186/s13731-021-00156-6
http://dx.doi.org/10.3389/fenvs.2022.942527
http://dx.doi.org/10.3389/fenvs.2022.942527
http://dx.doi.org/10.1080/09537325.2017.1383979
http://dx.doi.org/10.2189/asqu.2005.50.3.329
http://dx.doi.org/10.1016/S0048-7333(02)00099-9
http://dx.doi.org/10.1016/j.resourpol.2023.103445
http://refhub.elsevier.com/S2444-569X(23)00112-9/sbref0010
http://refhub.elsevier.com/S2444-569X(23)00112-9/sbref0010
http://dx.doi.org/10.1016/j.jbusres.2019.07.001
http://refhub.elsevier.com/S2444-569X(23)00112-9/sbref0012


capability and ambidexterity. Journal of Business Research, 100, 196–206.

doi:10.1016/j.jbusres.2019.03.035.
Chen, M., Pu, X., Zhang, M., Cai, Z., Chong, A. Y., & Tan, K. H. (2022). Data analytics capa-

bility and servitization: The moderated mediation role of bricolage and innovation
orientation. International Journal of Operations & Production Management, 42(4),

440–470. doi:10.1108/IJOPM-10-2021-0663.

Cheng, C. C. J., & Shiu, E. C. (2015). The inconvenient truth of the relationship between
open innovation activities and innovation performance. Management Decision, 53

(3), 625–647. doi:10.1108/MD-03-2014-0163.
Chirico, F., Ireland, R. D., Pittino, D., & Sanchez-Famoso, V. (2022). Radical innovation in

(multi)family owned firms. Journal of Business Venturing, 37,(3) 106194.

doi:10.1016/j.jbusvent.2022.106194.
Chung, H. F. L., Yen, D. A., & Wang, C. L. (2020). The contingent effect of social network-

ing ties on Asian immigrant enterprises’ innovation. Industrial Marketing Manage-
ment, 88, 414–425. doi:10.1016/j.indmarman.2019.04.011.

Clauss, T., Breier, M., Kraus, S., Durst, S., & Mahto, R. V. (2022). Temporary business
model innovation − SMEs’ innovation response to the Covid-19 crisis. R&D Man-

agement, 52(2), 294–312. doi:10.1111/radm.12498.

Comunello, F., & Mulargia, S. (2023). Does the “Platform Society” mean the end of the
“Network Society?” Reflections on platforms and the structure and dynamics of

networks. The American Behavioral Scientist (Beverly Hills), 67(7), 859–871.
doi:10.1177/00027642221092797.

Conger, J. A., & Kanungo, R. N. (1988). The empowerment process: Integrating theory

and practice. Academy of Management Review, 13(3), 471–482. doi:10.2307/
258093.

Crupi, A., Del Sarto, N., Di Minin, A., Gregori, G. L., Lepore, D., Marinelli, L., et al. (2020).
The digital transformation of SMEs − a new knowledge broker called the digital

innovation hub. Journal of Knowledge Management, 24(6), 1263–1288. doi:10.1108/
JKM-11-2019-0623.

Crupi, A., Liu, S., & Liu, W. (2022). The top-down pattern of social innovation and social

entrepreneurship. Bricolage and agility in response to COVID-19: Cases from
China. R&D Management, 52(2), 313–330. doi:10.1111/radm.12499.

Desmarchelier, B., Djellal, F., & Gallouj, F. (2021). Which innovation regime for public
service innovation networks for social innovation (PSINSIs)? Lessons from a Euro-

pean cases database. Research Policy, 50,(9) 104341. doi:10.1016/j.respol.2021.

104341.
Dubouloz, S., Bocquet, R., Balzli, C. E., Gardet, E., & Gandia, R. (2021). SMEs’ open

innovation: Applying a barrier approach. California Management Review, 64(1),
113–137. doi:10.1177/00081256211052679.

Fan, Z., Wang, Y., & Ying, Z. (2023). Empowerment of cross-border e-commerce plat-
forms for small and medium-sized enterprises: Evidence from China. Journal of

Business-to-Business Marketing, 30(1), 33–44. doi:10.1080/

1051712x.2023.2175633.
Foerderer, J., Kude, T., Schuetz, S. W., & Heinzl, A. (2019). Knowledge boundaries in

enterprise software platform development: Antecedents and consequences for
platform governance. Information Systems Journal, 29(1), 119–144. doi:10.1111/

isj.12186.

Fu, H., Chen, W., Huang, X., Li, M., & K€oseoglu, M. A. (2020). Entrepreneurial bricolage,
ambidexterity structure, and new venture growth: Evidence from the hospitality

and tourism sector. International Journal of Hospitality Management, 85, 102355.
doi:10.1016/j.ijhm.2019.102355.

Fu, P., Sarpong, D., & Meissner, D. (2022). Recalibrating, reconfiguring, and appropriat-

ing innovation: A semantic network analysis of China’s mass innovation and mass
entrepreneurship (MIME) initiatives. Journal of Technology Transfer, 47(5), 1506–

1523. doi:10.1007/s10961-021-09878-x.
Ge, T., Abbas, J., Ullah, R., Abbas, A., Sadiq, I., & Zhang, R. (2022). Women’s entrepre-

neurial contribution to family income: Innovative technologies promote females’
entrepreneurship amid COVID-19 crisis. Frontiers in Psychology, 13, 828040.

doi:10.3389/fpsyg.2022.828040.

Granovetter, M. S. (1973). The strength of weak ties. American Journal of Sociology, 78
(6), 1360–1380. doi:10.1086/225469.

Gui, L., Lei, H., & Le, P. B. (2022). Determinants of radical and incremental innovation:
The influence of transformational leadership, knowledge sharing and knowledge-

centered culture. European Journal of Innovation Management, 25(5), 1221–1241.

doi:10.1108/EJIM-12-2020-0478.
Hafeez, A., Dangel, W. J., Ostroff, S. M., Kiani, A. G., Glenn, S. D., Abbas, J., et al. (2023).

The state of health in Pakistan and its provinces and territories, 1990-2019: A sys-
tematic analysis for the Global Burden of Disease Study 2019. Lancet Global Health,

11(2), e229–e243. doi:10.1016/S2214-109X(22)00497-1.
Hair, J. F., Anderson, R. E., Tatham, R. L., & William, C. (1998). Multivariate data analysis.

Prentice Hall.

Hashim, N. A. B., Raza, S., & Minai, M. S. (2018). Relationship between entrepreneurial
competencies and small firm performance: Are dynamic capabilities the missing

link? Academy of Strategic Management Journal, 17, 1–10.
Hayes, A. F. (2013). An introduction to mediation, moderation, and conditional process

analysis: A regression-based approach. Guilford Press.

Huggins, R., Prokop, D., & Thompson, P. (2020). Universities and open innovation: The
determinants of network centrality. Journal of Technology Transfer, 45(3), 718–757.

doi:10.1007/s10961-019-09720-5.
Iorember, P. T., Iormom, B., Jato, T. P., & Abbas, J. (2022). Understanding the bearable

link between ecology and health outcomes: The criticality of human capital devel-
opment and energy use. Heliyon, 8(12), e12611. doi:10.1016/j.heliyon.2022.

e12611.

Jabeen, F., Belas, J., Santoro, G., & Alam, G. M. (2022). The role of open innovation in fos-
tering SMEs’ business model innovation during the COVID-19 pandemic. Journal of

Knowledge Management, 27(3). doi:10.1108/JKM-05-2022-0347.

Jaffar, A. (2020). The impact of coronavirus (SARS-CoV2) epidemic on individuals men-

tal health: The protective measures of Pakistan in managing and sustaining trans-
missible disease. Psychiatria Danubina, 32(3−4), 472–477. doi:10.24869/psyd.

2020.472.
Jawad, A., Wang, L., Belgacem, B. S., Pawar, P. S., & Najam, H. (2023). Investment in

renewable energy and electricity output: Role of green finance, environmental tax,

and geopolitical risk: Empirical evidence from China. Energy, 269, 05115.
doi:10.1016/j.energy.2023.126683.

Jean, R.-J., & Kim, D. (2020). Internet and SMEs’ internationalization: The role of plat-
form and website. Journal of International Management, 26(1). doi:10.1016/j.

intman.2019.100690.

Jiakui, C., Abbas, J., Najam, H., Liu, J., & Abbas, J. (2023). Green technological innovation,
green finance, and financial development and their role in green total factor pro-

ductivity: Empirical insights from. China. Journal of Cleaner Production, 382,(381)
135131. doi:10.1016/j.jclepro.2022.135131.

Jin, J., & Li, M. (2022). Innovate with whom? The bridging effect of organizational learn-
ing capability for knowledge-intensive SMEs. Asian Journal of Technology Innova-

tion, 1–27. doi:10.1080/19761597.2022.2148702.

Khan, S. H., Majid, A., & Yasir, M. (2021). Strategic renewal of SMEs: The impact of social
capital, strategic agility and absorptive capacity. Management Decision, 59(8),

1877–1894. doi:10.1108/MD-12-2019-1722.
Konczak, L. J., Stelly, D. J., & Trusty, M. L. (2000). Defining and measuring empow-

ering leader behaviors: Development of an upward feedback instrument. Edu-

cational and Psychological Measurement, 60(2), 301–313. doi:10.1177/
00131640021970420.

Kwong, C. C., Cheung, C. W., Manzoor, H., & Rashid, M. U. (2019). Entrepreneurship
through bricolage: A study of displaced entrepreneurs at times of war and conflict.

Entrepreneurship and Regional Development, 31(5−6), 435–455. doi:10.1080/
08985626.2018.1541592.

Latifi, M.-A., Nikou, S., & Bouwman, H. (2021). Business model innovation and firm per-

formance: Exploring causal mechanisms in SMEs. Technovation, 107, 102274.
doi:10.1016/j.technovation.2021.102274.

Lennon, N. J. (2022). Balancing incremental and radical innovation through perfor-
mance measurement and incentivization. Journal of High Technology Management

Research, 33,(2) 100439. doi:10.1016/j.hitech.2022.100439.

L�evi-Strauss, C. (1966). The savage mind. University of Chicago Press.
Li, Y., Al-Sulaiti, K., Dongling, W., & Al-Sulaiti, I (2022). Tax avoidance culture and

employees’ behavior affect sustainable business performance: The moderating
role of corporate social responsibility. Frontiers in Environmental Science, 10.

doi:10.3389/fenvs.2022.964410.
Li, Z., & Gao, X. (2021). Makers’ relationship network, knowledge acquisition and inno-

vation performance: An empirical analysis from China. Technology in Society, 66,

101684. doi:10.1016/j.techsoc.2021.101684.
Limaj, E., & Bernroider, E. W. N. (2019). The roles of absorptive capacity and cultural

balance for exploratory and exploitative innovation in SMEs. Journal of Business
Research, 94, 137–153. doi:10.1016/j.jbusres.2017.10.052.

Liu, Q., Qu, X., Wang, D., & Mubeen, R. (2021). Product Market Competition and Firm

Performance: Business Survival Through Innovation and Entrepreneurial Orienta-
tion Amid COVID-19 Financial Crisis. Frontiers in psychology, 12, 790923.

doi:10.3389/fpsyg.2021.790923.
Logue, D., & Grimes, M. (2022). Platforms for the people: Enabling civic crowdfunding

through the cultivation of institutional infrastructure. Strategic Management Jour-

nal, 43(3), 663–693. doi:10.1002/smj.3110.
Mai, Y., Zheng, W., Wu, Y. J., & Dong, T.-P. (2023). Impact of entrepreneurial team con-

tractual governance on new venture resilience: The mediating role of resource bri-
colage. Sustainability (Basel, Switzerland), 15(4), 3518. doi:10.3390/su15043518.

McEvily, B., & Zaheer, A. (1999). Bridging ties: A source of firm heterogeneity in com-
petitive capabilities. Strategic Management Journal, 20(12), 1133–1156.

doi:10.1002/(SICI)1097-0266(199912)20:12<1133::AID-SMJ74>3.0.CO;2-7.

Micah, A. E., Bhangdia, K., Cogswell, I. E., Lasher, D., Lidral-Porter, B.,
Maddison, E. R., et al. (2023). Global investments in pandemic preparedness and

COVID-19: Development assistance and domestic spending on health between
1990 and 2026. Lancet Global Health, 11(3), e385–e413. doi:10.1016/S2214-109X

(23)00007-4.

Moon, H., Di Benedetto, A., & Kim, S. K. (2022). The effect of network tie position on a
firm’s innovation performance. Journal of Business Research, 144, 821–829.

doi:10.1016/j.jbusres.2022.02.035.
Mu, J., & Di Benedetto, A. (2012). Networking capability and new product development.

IEEE Transactions on Engineering Management, 59(1), 4–19. doi:10.1109/
TEM.2011.2146256.

Mubeen, R., Han, D., Abbas, J., �Alvarez-Otero, S., & Sial, M. S. (2021). The relationship

between CEO duality and business firms’ performance: The moderating role of
firm size and corporate social responsibility. Frontiers in Psychology, 12, 669715.

doi:10.3389/fpsyg.2021.669715.
Park, Y., Chung, Y., & Son, H. (2022). Configurational paths for SMEs’ innovation: Focus-

ing on information resources, absorptive capacity, and government support. Tech-

nology Analysis & Strategic Management, 1–14. doi:10.1080/09537325.2022.
2028766.

Peng, Y., Chen, B., & Veglianti, E. (2022). Platform service supply chain network equilib-
rium model with data empowerment. Sustainability (Basel, Switzerland), 14(9),

5419. doi:10.3390/su14095419.
Parrilli, M. D., Balavac-Orli�c, M., & Radicic, D. (2023). Environmental innovation across

SMEs in Europe. Technovation, 119, 102541. doi:10.1016/j.technovation.2022.

102541.
Puthusserry, P., Khan, Z., Knight, G., & Miller, K. (2020). How do rapidly internationaliz-

ing SMEs learn? Exploring the link between network relationships, learning

Y. Han and L. Xie Journal of Innovation & Knowledge 8 (2023) 100416

10

http://dx.doi.org/10.1016/j.jbusres.2019.03.035
http://dx.doi.org/10.1108/IJOPM-10-2021-0663
http://dx.doi.org/10.1108/MD-03-2014-0163
http://dx.doi.org/10.1016/j.jbusvent.2022.106194
http://dx.doi.org/10.1016/j.indmarman.2019.04.011
http://dx.doi.org/10.1111/radm.12498
http://dx.doi.org/10.1177/00027642221092797
http://dx.doi.org/10.2307/258093
http://dx.doi.org/10.2307/258093
http://dx.doi.org/10.1108/JKM-11-2019-0623
http://dx.doi.org/10.1108/JKM-11-2019-0623
http://dx.doi.org/10.1111/radm.12499
http://dx.doi.org/10.1016/j.respol.2021.104341
http://dx.doi.org/10.1016/j.respol.2021.104341
http://dx.doi.org/10.1177/00081256211052679
http://dx.doi.org/10.1080/1051712x.2023.2175633
http://dx.doi.org/10.1080/1051712x.2023.2175633
http://dx.doi.org/10.1111/isj.12186
http://dx.doi.org/10.1111/isj.12186
http://dx.doi.org/10.1016/j.ijhm.2019.102355
http://dx.doi.org/10.1007/s10961-021-09878-x
http://dx.doi.org/10.3389/fpsyg.2022.828040
http://dx.doi.org/10.1086/225469
http://dx.doi.org/10.1108/EJIM-12-2020-0478
http://dx.doi.org/10.1016/S2214-109X(22)00497-1
http://refhub.elsevier.com/S2444-569X(23)00112-9/sbref0033
http://refhub.elsevier.com/S2444-569X(23)00112-9/sbref0033
http://refhub.elsevier.com/S2444-569X(23)00112-9/sbref0034
http://refhub.elsevier.com/S2444-569X(23)00112-9/sbref0034
http://refhub.elsevier.com/S2444-569X(23)00112-9/sbref0034
http://refhub.elsevier.com/S2444-569X(23)00112-9/sbref0035
http://refhub.elsevier.com/S2444-569X(23)00112-9/sbref0035
http://dx.doi.org/10.1007/s10961-019-09720-5
http://dx.doi.org/10.1016/j.heliyon.2022.e12611
http://dx.doi.org/10.1016/j.heliyon.2022.e12611
http://dx.doi.org/10.1108/JKM-05-2022-0347
http://dx.doi.org/10.24869/psyd.2020.472
http://dx.doi.org/10.24869/psyd.2020.472
http://dx.doi.org/10.1016/j.energy.2023.126683
http://dx.doi.org/10.1016/j.intman.2019.100690
http://dx.doi.org/10.1016/j.intman.2019.100690
http://dx.doi.org/10.1016/j.jclepro.2022.135131
http://dx.doi.org/10.1080/19761597.2022.2148702
http://dx.doi.org/10.1108/MD-12-2019-1722
http://dx.doi.org/10.1177/00131640021970420
http://dx.doi.org/10.1177/00131640021970420
http://dx.doi.org/10.1080/08985626.2018.1541592
http://dx.doi.org/10.1080/08985626.2018.1541592
http://dx.doi.org/10.1016/j.technovation.2021.102274
http://dx.doi.org/10.1016/j.hitech.2022.100439
http://refhub.elsevier.com/S2444-569X(23)00112-9/sbref0049
http://refhub.elsevier.com/S2444-569X(23)00112-9/sbref0049
http://dx.doi.org/10.3389/fenvs.2022.964410
http://dx.doi.org/10.1016/j.techsoc.2021.101684
http://dx.doi.org/10.1016/j.jbusres.2017.10.052
http://dx.doi.org/10.3389/fpsyg.2021.790923
http://dx.doi.org/10.1002/smj.3110
http://dx.doi.org/10.3390/su15043518
http://dx.doi.org/10.1002/(SICI)1097-0266(199912)20:12&lt;1133::AID-SMJ74&gt;3.0.CO;2-7
http://dx.doi.org/10.1016/S2214-109X(23)00007-4
http://dx.doi.org/10.1016/S2214-109X(23)00007-4
http://dx.doi.org/10.1016/j.jbusres.2022.02.035
http://dx.doi.org/10.1109/TEM.2011.2146256
http://dx.doi.org/10.1109/TEM.2011.2146256
http://dx.doi.org/10.3389/fpsyg.2021.669715
http://dx.doi.org/10.1080/09537325.2022.2028766
http://dx.doi.org/10.1080/09537325.2022.2028766
http://dx.doi.org/10.3390/su14095419
http://dx.doi.org/10.1016/j.technovation.2022.102541
http://dx.doi.org/10.1016/j.technovation.2022.102541


approaches and post-entry growth of rapidly internationalizing SMEs from emerg-

ing markets. Management International Review, 60(4), 515–542. doi:10.1007/
s11575-020-00424-9.

Rajala, A., & Hautala-Kankaanp€a€a, T. (2023). Exploring the effects of SMEs’ platform-
based digital connectivity on firm performance − The moderating role of environ-

mental turbulence. The Journal of Business & Industrial Marketing, 38(13), 15–30.

doi:10.1108/JBIM-01-2022-0024/full/html.
Raza, S., Nurunnabi, M., Minai, M. S., & Bano, S. (2019). The Impact of Entrepreneurial

Business Networks on Firms’ Performance Through a Mediating Role of Dynamic
Capabilities. Sustainability, 11(11), 3006. doi:10.3390/su11113006.

Ritala, P., & Sainio, L. M. (2014). Coopetition for radical innovation: Technology, market

and business-model perspectives. Technology Analysis and Strategic Management,
26(2), 155–169. doi:10.1080/09537325.2013.850476.

Salehi, F., Shapira, P., & Zolkiewski, J. (2022). Commercialization networks in emerging
technologies: The case of UK nanotechnology small and midsize enterprises. Jour-

nal of Technology Transfer. doi:10.1007/s10961-022-09923-3.
Santos, F. G. (2023). How activists build power: Passive beneficiary involvement and

empowerment in the platform of those affected by mortgages. European Societies,

1–29. doi:10.1080/14616696.2023.2214199.
Sattar, U., Javeed, S. A., & Latief, R. (2020). How audit quality affects the firm perfor-

mance with the moderating role of the product market competition: Empirical evi-
dence from Pakistani manufacturing firms. Sustainability, 12(10), 4153.

doi:10.3390/su12104153.

Senyard, J., Baker, T., Steffens, P., & Davidsson, P. (2014). Bricolage as a path to innova-
tiveness for resource-constrained new firms. Journal of Product Innovation Manage-

ment, 31(2), 211–230. doi:10.1111/jpim.12091.
Shah, S. A. R., Zhang, Q., Balsalobre-Lorente, D., & Pila�r, L. (2023). Technology, urbaniza-

tion and natural gas supply matter for carbon neutrality: A new evidence of envi-
ronmental sustainability under the prism of COP26. Resources Policy, 82, 103465.

doi:10.1016/j.resourpol.2023.103465.

Sharif, S. M. F., Yang, N., Rehman, A.u., Alghamdi, O., & Kanwal, T. (2022). SMEs’ sustain-
able innovation performance during pandemic: Impact of knowledge coupling and

parallel-mediation of ambidexterity and market capitalising agility. Technology
Analysis & Strategic Management, 1–15. doi:10.1080/09537325.2022.2153029.

Shkolnykova, M., & Kudic, M. (2022). Who benefits from SMEs’ radical innovations?—

Empirical evidence from German biotechnology. Small Business Economics, 58(2),
1157–1185. doi:10.1007/s11187-021-00464-x.

Smallbone, D., Saridakis, G., & Abubakar, Y. A. (2022). Internationalisation as a stimulus
for SME innovation in developing economies: Comparing SMEs in factor-driven

and efficiency-driven economies. Journal of Business Research, 144, 1305–1319.

doi:10.1016/j.jbusres.2022.01.045.
Thrassou, A., Vrontis, D., Crescimanno, M., Giacomarra, M., & Galati, A. (2020). The req-

uisite match between internal resources and network ties to cope with knowledge
scarcity. Journal of Knowledge Management, 24(4), 861–880. doi:10.1108/JKM-06-

2019-0291.

Wang, X., Ma, D., & Hu, J. (2022). Recycling model selection for electronic products con-
sidering platform power and blockchain empowerment. Sustainability (Basel, Swit-

zerland), 14(10), 6136. doi:10.3390/su14106136.
Wang, X., Zhang, X., Wang, Y., Liu, H., Qiu, J., Wang, J., et al. (2011). Investigating the

role of zeolite nanocrystal seeds in the synthesis of mesoporous catalysts with zeo-

lite wall structure. Chemistry of Materials, 23(20), 4469–4479. doi:10.1021/
cm201619y.

Xie, X., Han, Y., Anderson, A., & Ribeiro-Navarrete, S. (2022). Digital platforms and
SMEs’ business model innovation: Exploring the mediating mechanisms of capa-

bility reconfiguration. International Journal of Information Management, 65, 102513.
doi:10.1016/j.ijinfomgt.2022.102513.

Yan, S., Hu, B., Liu, G., Ru, X., & Wu, Q. (2020). Top management team boundary-span-

ning behaviour, bricolage, and business model innovation. Technology Analysis and
Strategic Management, 32(5), 561–573. doi:10.1080/09537325.2019.1677885.

Yu, S., Abbas, J., Draghici, A., Negulescu, O. H., & Ain, N. U. (2022). Social media applica-
tion as a new paradigm for business communication: The role of COVID-19 knowl-

edge, social distancing, and preventive attitudes. Frontiers in Psychology, 13,

903082. doi:10.3389/fpsyg.2022.903082.
Zafar, M. Z., Shi, X., Yang, H., Abbas, J., & Chen, J. (2022). The impact of interpretive

packaged food labels on consumer purchase intention: The comparative analysis
of efficacy and inefficiency of food labels. International Journal of Environmental

Research and Public Health, 19(22), 15098. doi:10.3390/ijerph192215098.
Zhang, X., Husnain, M., Yang, H., Ullah, S., Abbas, J., & Zhang, R. (2022). Corporate busi-

ness strategy and tax avoidance culture: Moderating role of gender diversity in an

emerging economy. Frontiers in Psychology, 13, 827553. doi:10.3389/fpsyg.2022.
827553.

Zhao, Y., Qi, N., Li, L., Li, Z., Han, X., & Xuan, L. (2023). How do knowledge diversity and
ego-network structures affect firms’ sustainable innovation: Evidence from alli-

ance innovation networks of China’s new energy industries. Journal of Knowledge

Management, 27(1), 178–196. doi:10.1108/JKM-03-2022-0173.
Zhuang, D., Abbas, J., Al-Sulaiti, K., Fahlevi, M., Aljuaid, M., & Saniuk, S. (2022). Land-use

and food security in energy transition: Role of food supply. Frontiers in Sustainable
Food Systems, 6. doi:10.3389/fsufs.2022.1053031.

Y. Han and L. Xie Journal of Innovation & Knowledge 8 (2023) 100416

11

http://dx.doi.org/10.1007/s11575-020-00424-9
http://dx.doi.org/10.1007/s11575-020-00424-9
http://dx.doi.org/10.1108/JBIM-01-2022-0024/full/html
http://dx.doi.org/10.3390/su11113006
http://dx.doi.org/10.1080/09537325.2013.850476
http://dx.doi.org/10.1007/s10961-022-09923-3
http://dx.doi.org/10.1080/14616696.2023.2214199
http://dx.doi.org/10.3390/su12104153
http://dx.doi.org/10.1111/jpim.12091
http://dx.doi.org/10.1016/j.resourpol.2023.103465
http://dx.doi.org/10.1080/09537325.2022.2153029
http://dx.doi.org/10.1007/s11187-021-00464-x
http://dx.doi.org/10.1016/j.jbusres.2022.01.045
http://dx.doi.org/10.1108/JKM-06-2019-0291
http://dx.doi.org/10.1108/JKM-06-2019-0291
http://dx.doi.org/10.3390/su14106136
http://dx.doi.org/10.1021/cm201619y
http://dx.doi.org/10.1021/cm201619y
http://dx.doi.org/10.1016/j.ijinfomgt.2022.102513
http://dx.doi.org/10.1080/09537325.2019.1677885
http://dx.doi.org/10.3389/fpsyg.2022.903082
http://dx.doi.org/10.3390/ijerph192215098
http://dx.doi.org/10.3389/fpsyg.2022.827553
http://dx.doi.org/10.3389/fpsyg.2022.827553
http://dx.doi.org/10.1108/JKM-03-2022-0173
http://dx.doi.org/10.3389/fsufs.2022.1053031

	Platform network ties and enterprise innovation performance: The role of network bricolage and platform empowerment
	Introduction
	Literature review
	Network ties and innovation performance
	Network ties, network bricolage, and innovation performance
	Platform empowerment

	Research methodology
	Data collection
	Measures and variables
	Dependent variables
	Independent variables
	Control variables


	Results
	Discussion
	Implications
	Theoretical implications
	Practical implications

	Limitations and future research
	Policy recommendations
	Conclusion
	Declarations of Competing Interest
	Funding
	References


