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Abstract

This paper examines the influence of the interaction of three sources of innovation, 
namely, top-down (bureaucratic structure), bottom-up (high-involvement HRM) and 
outside-in (outreaching network), on two stages of firm innovation, i.e. invention 
and commercialization. Using data from 620 large Chinese companies, we found 
that there was a synergy between the bureaucratic structure and a high-involvement 
HRM system in influencing firm innovation. Social networks were most effective in 
promoting firm innovation in the presence of a high-involvement HRM system. The 
bureaucratic structure inhibited social networks in contributing to firm innovation. 
Ideas for future research and practical implications are discussed.
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Introduction

Innovation is crucial for today’s organizations to create and sustain competitive 
advantages (Brem et al. 2016; Herrera 2015; He et al. 2019; Huang et al. 2016; 
Rialp-Criado and Komochkova 2017). Micro and macro studies alike have sought 
to identify the determinants of firm innovation (Ahuja et  al. 2008; Crossan and 
Apaydin 2010; Jing et al. 2017; Luong et al. 2017; Rothaermel and Hess 2007; 
Zhou et al. 2019), which range from structural characteristics (Damanpour 1991; 
Damanpour and Aravind 2011; Jia et al. 2019) to human capital and social net-
works (Ahuja 2000; Bornay-Barrachina et al. 2016; Yang and Shafi 2019; Subra-
maniam and Youndt 2005; Zhang et al. 2017). A recent constructive review of the 
cumulated literature on innovation, however, suggests that despite the multi-level, 
multi-facet, and complex nature of innovation, each study has tended to adopt a 
one-dimensional definition of innovation, tackle innovation from a single level 
of conceptualization and use variables from one sub-field of research, which pre-
sent a vastly heterogeneous and fragmented picture of innovation (Anderson et al. 
2014). Hence, many precious opportunities for future innovation research exist, 
which we will delineate below.

First, in a review of extant conceptualizations of innovation, Anderson et  al. 
(2014) called for “more radical conceptualizations of creativity and innovation 
processes and outcomes” (p. 1318). The prior research has suggested that there 
are two stages of innovation, namely, the invention stage and the commercializa-
tion stage. To distinguish among the terminologies of innovation, we use inven-

tion to refer to the first stage of innovation (Hansen and Wakonen 1997), which 
was also called “creativity and innovation” by Anderson et al. (2014) and defined 
as “the process, outcomes, and products of attempts to develop and introduce 
new and improved ways of doing things” (p. 1298). It should be noted that our 
definition of invention encompasses both the generation of ideas (creativity) and 
the conversion of these ideas into new ways of doing things (implementation) 
(Anderson et  al. 2014; Baer 2012). Examples are intellectual properties or new 
products. We call the second stage of innovation “commercialization”, which 
relates to the diffusion of innovation (Hansen and Wakonen 1997) or “the sales 
and profits retrieved from new products and services” (Mueller et  al. 2013, p. 
1613). Examples include the new products that are successfully brought to market 
and the revenue generated from such products.

Although there is little doubt that invention is critical for organizations to become 
competitive (which is the focus of most previous studies), is invention sufficient for 
organizations to create competitive advantage? This question is meaningful because 
coming up with new inventions does not always lead to successful products and 
value creation for an organization (James et al. 2013; Mueller et al. 2013). Thus, in 
addition to understanding the factors predicting organizations’ abilities to invent, to 
obtain a more comprehensive understanding of innovation, it is equally important to 
investigate the elements that can help organizations successfully bring new products 
to market and generate revenue from such products. However, existing research on 
the second stage of innovation is lacking (Anderson et al. 2014).
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Second, Anderson et al. (2014) suggested that one of the most valuable venues for 
future research is to propose “models and theoretical propositions to explain cross-
level and multilevel innovation” (p. 1318). If the sources of innovation are derived 
at the individual, organizational and network levels in reality, focusing on only one 
level of antecedents and assuming that all other level factors are homogeneous will 
inevitably result in spurious findings (Rothaermel and Hess 2007). We thus concep-
tualize multi-level sources of innovation, all of which are directly managed by the 
organization and have important practical implications, in one integrated model. As 
an individual-level source of innovation, employees or human resources (HR) have 
been considered one of the most important carriers of firm intellectual capital and 
sources of firm innovative capabilities (Kang and Snell 2009; Kianto et  al. 2017; 
Soo et  al. 2017; Subramaniam and Youndt 2005). The present research has sug-
gested that individual motivation, task contexts, and leader and co-worker influences 
are critical factors that determine individual innovation performance (Anderson 
et al. 2014). All of these factors can be effectively managed using a high-involve-
ment HRM system, which includes management practices that focus on involving 
employees in knowledge sharing, management participation and decision making 
(Boxall and Macky 2009). We focus on high-involvement HRM systems because 
they develop innovative human capital; motivate employees to absorb, transfer, 
share and create knowledge; and provide opportunities for employees to invent and 
commercialize innovation (Beugelsdijk 2008; Li et al. 2018b; Shipton et al. 2006). 
With high-involvement HRM systems, organizational innovation is promoted from 
the bottom-up by unleashing the innovative capabilities of its employees.

As an organizational source of innovation, the organizational structure also 
shows a decisive impact on firm innovation outcomes (Anderson et al. 2014). The 
bureaucratic structure, featuring centralized decision making and formalized pro-
cesses, is one of the key factors that has been thought to impede innovation (Hla-
vacek and Thompson 1973; Thompson 1967). This assumption, however, deserves 
further investigation because some researchers have suggested that bureaucracy may 
have different effects on different types of innovation (Jansen et al. 2006). Bureau-
cracy may be helpful, for example, for organizations to engage in top-down strate-
gic renewal or implement predetermined innovation goals (Poskela and Martinsuo 
2009).

In addition to individual and organizational sources of innovation, innovation 
can also be generated at the social network level (Guan et  al. 2015; Powell et  al. 
1996; Zahra and George 2002). Given the increasing complexity and dynamism in 
the process of regenerating knowledge, it is difficult for any single organization to 
possess all necessary knowledge and capacities to innovate (Ahuja et al. 2008). It is 
therefore imperative that social networks be taken into account when investigating 
innovation processes from the outside-in. We therefore included all three levels of 
innovation sources in an integrated model.

Third, Anderson et al. (2014) welcomed “studies that set up empirically testable 
hypotheses based upon interactions between multiple variables” (p. 1318). Studies 
that have focused on a focal antecedent to innovation while assuming that the effects 
are largely independent of other factors that operate simultaneously have inexora-
bly generated spurious findings (Rothaermel and Hess 2007). The prior research 
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has suggested that the effect of bureaucracy on innovation varies based on contin-
gencies, such as organizational size and industrial sectors (Damanpour 1996). Fur-
thermore, recent research has examined bureaucracy as a moderating variable in the 
relationships between team goal orientation and creativity (Hirst et  al. 2011) and 
between team empowerment and team innovation (Hempel et al. 2012). The bureau-
cratic structure thus may have differential effects on innovation outcomes under dif-
ferent contingencies. Similarly, HR practices may interact with internal structural 
and external contextual variables (Jackson and Schuler 1995; Shalley et al. 2004), 
and social network-based innovation is often contingent on the capacity to absorb 
knowledge from outside networks (Vanhaverbeke et al. 2009). Therefore, examining 
one source of innovation independently may present a partial picture of innovation 
at best.

The present study contributes to the existing literature in three ways. First, 
although innovation can be derived from the “bottom-up”, “top-down” and “outside-
in” perspectives, the majority of existing studies tend to focus on only one perspec-
tive (Mom et al. 2007; Rothaermel and Hess 2007). By integrating the prior research 
stemming from different fields, we view the sources of innovation from a multi-level 
perspective, which can help to foster a comprehensive understanding of the influenc-
ing factors of innovation. Second, this study contributes to the boundary conditions 
(i.e. firm ownership style) of the effect of the bureaucratic structure, high-involve-
ment HRM system and social network through split-sample analysis. Although most 
studies tend to pay attention to the positive effect of high-involvement HRM systems 
and social networks and the negative effect of bureaucratic structures, our study con-
tributes to these studies by demonstrating that their effects are quite complicated 
and depend on boundary conditions, such as a firm’s ownership style. Third, by syn-
thesizing three interdisciplinary perspectives from top authority-driven, employee-
driven and network-driven perspectives, we find that the interactive effects of these 
different perspectives can be combined with each other to exert a complementary 
influence on firm innovation, which deepens our knowledge of the complex and 
interactive mechanisms of the influencing factors of firm innovation.

Theory and hypotheses

Innovation is a multi-phase and multi-level construct (Sears and Baba 2011). The 
central tenet of innovation research is its “novelty” and “value-addedness”, as ini-
tially suggested by Schumpeter (Crossan and Apaydin 2010). Based on this notion, 
we adopt a comprehensive definition of innovation that considers both phases—
invention and commercialization—of innovation. Invention involves exploring new 
products for emerging customers, while commercialization involves exploiting these 
products for profit generation, which may involve other production and administra-
tive functions (Crossan and Apaydin 2010; Damanpour 1991).

Aside from its multi-phase nature, innovation is also simultaneously fuelled by 
factors spanning multiple levels of the organization (Anderson et al. 2014). Below, 
we synthesize the innovation research generated in three different sub-fields of 
study, namely, organizational structure, human resource management and social 
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networks. These represent three different levels of sources by which innovation is 
stimulated: the organizational structure orchestrates the process of innovation from 
the “top-down”; high-involvement HRM systems inspire individual creativity from 
the “bottom-up”; and social networks complement the prior two levels by bringing 
resources from the “outside-in”. Together, the three levels constitute a comprehen-
sive model of the antecedents of innovation.

Bureaucratic structure: orchestrating innovation from the “top‑down”

The bureaucratic structure can be understood in terms of two primary dimensions: 
centralization and formalization (Bolin and Härenstam 2008; Knight et  al. 2018). 
Centralization refers to the extent to which power is distributed according to the 
organizational hierarchy, and decisions are made from the top-down (Damanpour 
1991; Hage and Aiken 1967). Formalization pertains to whether there are explicit 
specifications for the procedures and regulations that govern individual behaviours 
and activities (Pugh et al. 1963). Centralization and formalization were traditionally 
thought to hinder innovation processes and outcomes (e.g. Li et  al. 2018a). Cen-
tralization reduces opportunities to express ideas and explore alternative solutions 
(Keum and See 2017; March and Simon 1958) and suppresses individuals’ learning 
orientation (Hirst et al. 2011). Similarly, formalization creates a coercive mechanism 
that suffocates the openness with which employees can freely contribute new ideas 
and engage in new behaviours (Adler and Borys 1996; Eva et al. 2017; Pierce and 
Delbecq 1977).

The coercion brought about by centralization and the rigidity embedded in a for-
malized structure not only restrain the generation of innovative ideas (Jansen et al. 
2006) but also inhibit the processes through which innovative outcomes are com-
mercialized. Hierarchical organizations tend to self-reinforce the existing power 
structure (Magee and Galinsky 2008), which may intensify the barriers between 
divisions and hinder cross-functional collaboration. As such, the manufacturing 
or distribution of new products may encounter difficulty if the different divisions 
responsible for different components or tasks could not come to an integrated solu-
tion responsively, thereby deterring the commercialization of innovative outcomes. 
Research has shown that centralization and formalization negatively influence the 
technological and managerial innovation of organizations and units, as well as bot-
tom-line innovative performance (Damanpour 1991; Jansen et al. 2006).

High‑Involvement HRM system: inspiring innovation from the “bottom‑up”

Whereas the bureaucratic structure pertains to a holistic organizational design, 
high-involvement HRM systems create an empowering climate through practices 
such as information sharing, employee suggestions, self-management teams, cross-
functional teams and job rotations. The intention is to obtain the most autonomous 
and creative human capital, unleash the creativity of most “ordinary” employees, 
and manage the chemistry among diverse types of human capital to generate inno-
vation from the bottom-up (Schneider et al. 2000). Additionally, high-involvement 
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practices provide support for employees in fully exploiting their specific human 
capital (expertise/exclusive knowledge), independent of new methods to improve 
work performance (Shin et  al. 2016), being intrinsically motivated to accomplish 
higher goals, and helping organizations achieve higher levels of innovation through 
employee suggestions (De Dreu and West 2001).

Aside from unleashing the creativity of employees, to commercialize new prod-
ucts, organizations need to possess advanced manufacturing capabilities, an impor-
tant competency that is also derived from internal HR (Zahra and Nielsen 2002). 
High-involvement HRM practices that encourage multi-skilling, job rotations, 
cross-functional teamwork and information sharing convey value for human capi-
tal versatility, managerial flexibility and interdependent cooperation (Bhattacharya 
et al. 2005; Martínez-Sánchez et al. 2011). These, in turn, will facilitate the shar-
ing of technological and market information, the accumulation of internal financial 
and social capital, and the integration of technological and commercial processes, 
thereby accomplishing the translation of innovative products into commercialized 
applications (Kang and Snell 2009; Maurer et al. 2011).

Social network: bringing innovation from “outside‑in”

As knowledge and resources tend to be limited and homogeneous within groups 
and organizations, having connections with external sources is imperative for gain-
ing access to diverse and novel ways of thinking (Burt 2004; Howard et al. 2016). 
Nambisan and Sawhney (2011) suggested that firms have gradually shifted away 
from “firm-centric innovation” to “network-centric innovation”. The macroeco-
nomic research has raised the concept of the “national/regional innovation system”, 
in which organizations establish an interacting network with industrial partners, 
financial institutions, educational and research institutions, consulting companies 
and government organizations to effectively realize knowledge spillover, technology 
diffusion, and organizational and industrial innovation (Cooke and Morgan 1998; 
Lundvall 1992).

Collaborations with external networks transfer know-how and assets across firms, 
as well as provide access to knowledge spillover, where new insights and informa-
tion flow across firms (Ahuja 2000). Social networks help organizations extend their 
internal resources by acquiring a variety of innovative resources that are otherwise 
unavailable in the market (Gulati 1999; Phelps 2010). Horizontal connections with 
academic and research institutions, consulting firms, and other knowledge-inten-
sive institutions allow organizations to have access to resources that represent the 
industry’s most cutting-edge research and best practices. Vertical connections with 
suppliers often create knowledge “spill over” that helps downstream organizations 
reduce their R&D costs and improve their product quality (Harhoff 1996), which 
directly contribute to the innovation outcomes of downstream organizations. As 
invention relates to coming up with new solutions for emerging customers, customer 
input and customer affective-based trust are particularly conducive to service-related 
creativity (Madigan and Hoover 1986). Especially in a dynamic environment, a stra-
tegic alliance helps improve the efficiency of knowledge exchange and transfer and 
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develop a mechanism to continuously assimilate tacit, routine-embedded knowledge 
for technological renewal and exploratory innovativeness (Teece 1992).

In addition, having network connections can be conducive to promptly bringing 
new products to market (Oxley and Sampson 2004). For example, connections with 
suppliers and customers can provide useful information about the opportunities and 
threats that exist in the market (Uzzi 1997), which helps firms discern customers’ 
needs and thus properly position their products to reap the business benefits of inno-
vation (Christensen and Bower 1996). Zahra and Nielsen (2002) found that external 
alliances and joint ventures, outsourcing and licensing, and other external human 
capital are positively associated with the speed of technological commercialization.

While these aforementioned mechanisms have often been studied separately, they 
may also interact with each other to influence invention and commercialization. The 
investigation of their interactions, however, would not be possible without including 
all three in an integrated model.

Bureaucratic structure and high‑involvement HRM interaction

Although the bureaucratic structure conveys a “top-down” philosophy, whereas a 
high-involvement system represents “bottom-up” thinking, the two are not mutually 
exclusive; in fact, they may complement each other in determining firm innovative 
performance. The bureaucratic structure and inherent centralized decision making 
and formalized management procedures have demonstrated effects on organizational 
stability, norms and operating efficiency (Magee and Galinsky 2008; Zakrzewska-
Bielawska 2016). Innovative organizations distinguish themselves from other coer-
cive bureaucratic organizations by supplementing the bureaucratic system with a 
management system that informs employees of the rationale behind the rules and 
regulations, facilitates employees’ initiative taking to solve emerging problems and 
allows for flexibility in the implementation and improvement of procedures (Adler 
and Borys 1996). For example, GE introduced the reputational “Work-Out” pro-
gramme to overcome organizational bureaucracy by bringing together employees 
and managers from different levels and functions of the organization to tackle prob-
lems in unconventional ways. This programme has been very successful in reducing 
the bureaucratic barriers and processing times at GE (Ulrich et al. 2002).

Bureaucratic structures can provide a clear direction for collective efforts and 
optimize resource allocation for innovation, while high-involvement HRM systems 
can help stimulate individuals’ creativity and initiative taking (Kesting and Ulhøi 
2010), both of which can work in tandem to enhance the invention and commer-
cialization of innovation. Centralized decision making and resource allocation 
ensure that appropriate investments are planned for innovation, which is particularly 
important for high-risk, radical or exploratory innovation (Ettlie et  al. 1984). The 
recent research has shown that formalized procedures can enhance team self-man-
agement and empowerment by providing proper guidance and boundaries (Hempel 
et al. 2012), improve team learning by augmenting employees’ psychological safety 
and reducing conflicts (Bunderson and Boumgarden 2010), and stimulate individual 
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creativity by encouraging more individual devotion and practice (Gilson et al. 2005), 
all of which will greatly contribute to invention.

The synergy between bureaucracy and high-involvement HRM systems is also 
conducive to facilitating the commercialization of innovation. The translation of 
individual creativity and initiative taking into organizational innovative capabili-
ties requires formalized goals and procedures to guide individual behaviours and 
to avoid chaotic individual endeavours (Hirst et al. 2011; Mintzberg 1979). As the 
commercialization of innovation requires an integrated and interdependent manufac-
turing and distribution process, it is particularly important that organizations possess 
a strong structure to accelerate such a process (Smith and Tushman 2005). There-
fore, we propose a positive interaction of both bureaucracy and high-involvement 
HRM systems with invention and commercialization.

Hypothesis 1a When there is a bureaucratic structure, a high-involvement HRM 
system will be more positively related to invention than when there is an organic 
structure.

Hypothesis 1b When there is a bureaucratic structure, a high-involvement HRM 
system will be more positively related to commercialization than when there is an 
organic structure.

High involvement and social network interaction

As discussed above, a critical condition for firms to utilize resources from external 
social networks is that firms possess the ability to leverage the external network and 
to absorb network resources (Eisenhardt and Martin 2000; Teece et al. 1997). We 
argue that organizations with endogenous high-involvement HRM systems can bet-
ter absorb and translate external resources for internal use in the invention process. 
Practices such as teamwork and rotations facilitate the identification and connection 
of network resources, whereas practices including information sharing, joint prob-
lem-solving, knowledge exchange and combination, and so forth contribute to the 
retrieval and absorption of network resources (Maurer et al. 2011). Therefore, hav-
ing a high-involvement HRM system can facilitate the mobilization and assimilation 
of resources across organizational boundaries.

Specifically, the synergy between high-involvement HRM systems and social 
networks will contribute to both the invention and commercialization stages of 
innovation. The knowledge and abilities developed by a high-involvement HRM 
system assist the organization in growing the acumen for choosing the most innova-
tive partners with which to collaborate. Enhanced human capital can also supple-
ment and extend the capabilities of social connections to develop radically innova-
tive solutions. Indeed, Subramaniam and Youndt (2005) showed that organizational 
human capital interacts with social capital to enhance radical innovation outcomes. 
In a high-involvement HRM system featuring teamwork and job rotations, employ-
ees develop a breadth of knowledge on both technical and managerial exposure, 
which serve as common communication protocols with which the organization can 
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effectively collaborate with external connections. Such a breadth of knowledge ena-
bles employees to assimilate external knowledge for innovation (Kijkuit and van den 
Ende 2007). This is in accordance with Zahra and Nielsen’s (2002) finding that high 
involvement is positively integrated with external strategic alliances and joint ven-
tures to determine the number of new products, the number of radically new prod-
ucts and the number of patents of organizations.

High-involvement HRM systems also create a culture of high empowerment and 
job enrichment, which offers greater flexibility and more opportunities for employ-
ees to utilize internal and external resources to establish connections for quickly and 
successfully bringing new products to market. With high-involvement HRM sys-
tems, organizations can develop more and stronger ties across functions, business 
units and partners (Kang et  al. 2007), which are conducive to collaborating with 
external alliances to efficiently produce and distribute new products. This concurs 
with Zahra and Nielsen’s (2002) finding that integration across functions, operation-
alized as formal coordination and involvement, positively interacts with alliances 
and joint ventures to influence the speed of technological commercialization. Based 
on these findings, we propose that a high-involvement HRM system is important for 
firms to utilize resources from external social networks for innovation.

Hypothesis 2a When there is a high-involvement HRM system, an outreaching 
social network will be more positively related to invention than when there is a low-
involvement HRM system.

Hypothesis 2b When there is a high-involvement HRM system, an outreaching 
social network will be more positively related to commercialization than when there 
is a low-involvement HRM system.

Bureaucratic structure and outreaching social network interaction

Given the scarcity of studies that investigate the interaction effect of the bureaucratic 
structure and social networks, we propose the hypotheses for both a positive interac-
tion and a negative interaction in a competing fashion.

On the one hand, there are reasons to expect that the bureaucratic structure can 
facilitate organizations’ utilization of social networks for innovation. The extent 
to which firms can exploit external knowledge depends not only on their ability to 
leverage the network but also on their ability to reduce the protectiveness within 
organizations (Lichtenthaler et al. 2010). To overcome internal protectiveness, firms 
need to establish a formal organizational mechanism that creates clear communica-
tion channels and standardized routines to ignite the collaboration efforts of network 
members and to facilitate the digestion and diffusion of external knowledge for inno-
vation (Kijkuit and van den Ende 2007). In the previous research, structural formali-
zation was found to positively influence the transformation and exploitation of exter-
nal knowledge (Jansen et al. 2005; Lin and Germain 2003). Recent theories further 
suggest that, as a form of mechanistic organizational capital, bureaucracy helps to 
establish organizational cooperative social capital and provide clear decision rules 
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to facilitate in-depth knowledge exchange and architectural knowledge integration, 
thereby enhancing the exploitative learning of organizations. The formalized proce-
dures provide a clear direction for entrepreneurial social capital to converge, avoid-
ing the formation of chaotic social connections and offering the latitude and discre-
tion needed for achieving explorative innovation (Kang and Snell 2009).

Aside from removing internal protectiveness for network-based invention, an 
effective bureaucracy also helps organizations develop orchestration mechanisms to 
realize network-centric commercialization. One ideal condition for organizations to 
distribute new products in a network is that the organization is located in the cen-
tre of the network (i.e. as the hub firm), based on which the organization assumes 
the role of an orchestrator to initiate network design and manage the orchestration 
processes (Dhanaraj and Parkhe 2006). The focal organization must possess strong 
and centralized power to reinforce a common identity among network members, 
to motivate members to share knowledge across boundaries and to assign specific 
responsibilities to partners for the realization of network-level coordination and inte-
gration. Moreover, the focal organization needs formalized procedures to establish 
polices and guidelines for mutual interaction, thereby ensuring consistency in the 
decision-making process and procedural justice (Nambisan and Sawhney 2011). All 
these factors suggest that organizational bureaucracy can facilitate the commerciali-
zation of innovation using the network. Zahra and Nielsen (2002) found that formal 
coordination within organizations accentuates the influence of external alliances and 
joint ventures on the number of patents, the number of new products, the number of 
radically new products and the speed of technological commercialization. Therefore, 
we propose the following:

Hypothesis 3a When there is a bureaucratic structure, the outreaching social net-
work will be more positively related to invention than when there is an organic 
structure.

Hypothesis 3b When there is a bureaucratic structure, the outreaching social net-
work will be more positively related to commercialization than when there is an 
organic structure.

On the other hand, bureaucracy may also hinder an organization’s ability to lev-
erage and absorb social network resources for innovation. As Dhanaraj and Parkhe 
(2006) pointed out, hub firms do not orchestrate network-based innovation activi-
ties by utilizing their hierarchical authority. When the internal bureaucratic structure 
is strong, the organization may over utilize its control over the network members, 
thereby disturbing the equilibrium established by network members in exchanging 
knowledge and resources. Similarly, bureaucratic organizations tend to self-reinforce 
their power structure because individuals with higher power are inclined to possess 
higher confidence and view other individuals in a more instrumental manner (Magee 
and Galinsky 2008), and such organizations may also operate beyond the organiza-
tional boundary when members interact with external parties and interfere with the 
exchange mechanisms established in the collaborating networks.
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In addition, the complex and rigid processes embedded in a bureaucratic struc-
ture may limit employees’ flexibility to deviate from existing routines (Jansen et al. 
2006), which is important for making use of the knowledge and resources available 
in the network for the commercialization of new products. The manufacturing of 
newly developed products requires the iteration and adaptation of various processes 
to generate an integrated product; similarly, the distribution of new products also 
requires flexibility for employees to interact with various parties. Both processes 
will likely be hindered by a bureaucratic structure. Therefore, we also propose a 
hypothesis of a negative interaction between bureaucracy and social networks in 
both stages of innovation:

Hypothesis 4a When there is a bureaucratic structure, the outreaching social net-
work will be less positively related to invention than when there is an organic 
structure.

Hypothesis 4b When there is a bureaucratic structure, the outreaching social net-
work will be less positively related to commercialization than when there is an 
organic structure.

Methods

Sample

The surveys were administered as part of a nationwide “Independent Innovation 
Evaluation Project for Chinese Enterprises” survey, conducted by the Develop-
ment Research Center of The State Council of China (DRCSC) and implemented by 
China Enterprise Evaluation Association (CEEA) to measure the degree of innova-
tion among Chinese companies. Our sample contains Chinese enterprises with dif-
ferent types of ownership and from different regions. Since this study mainly focuses 
on enterprises’ innovation capability and output, our sample includes specific indus-
tries with a higher degree of innovation, such as the IT industry and the environmen-
tal protection industry. The number of enterprises included in all these industries is 
almost equal, and their annual revenue is greater than or equal to 20 million RMB.

As a nationwide survey, the sample comes from a variety of sources. First, 
through the network information platform exposed by CEEA, enterprises that 
meet the requirements can register and participate independently and provide 
their effective contact information. Second, for the listed companies that meet the 
above sample standards, we collect effective contact information through public 
information materials, such as annual reports. Third, to ensure the wide cover-
age of the samples, we obtain the list of recommended enterprises that meet the 
sample requirements and their contact details from four categories of institutions: 
the trade association of each industry, the science and technology management 
departments of local governments, the administrative committee of high-tech 
development zones, and local commercial and industrial associations. By inte-
grating these sources, we identified 10,000 companies that could be effectively 
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linked as the subject of the survey. The research team included more than 50 peo-
ple and was composed of survey moderators and graduate students. All research-
ers received no less than four hours of specialized training on the content and 
methodology of the study.

From April to July 2013, the research personnel directly contacted the sample 
enterprises by telephone, email, etc., and eventually, surveys with instructions for 
administration were mailed to the head office of each company. To ensure the accu-
racy, reliability and confidentiality of data administration, we requested that if the 
companies have questions, then they should contact the researcher directly to further 
discuss the administration procedure. All surveys were conducted in Chinese.

To reduce common method bias (Podsakoff et al. 2003), we used multiple data 
sources. First, we collected archival data on the innovation indicators, which were 
provided by the finance departments. Second, we employed multiple sources for 
survey administration: the human resources/personnel administration department 
head completed the measures on the bureaucratic structure and high-involve-
ment HRM practices, and the CEO/general manager completed the measures on 
the external social network. We excluded those companies that did not provide 
archival data on innovation outcomes; such resistance is common among Chi-
nese organizations and has been documented in the prior research (Peng and Luo 
2000). We finally had useable data from 620 companies, with a response rate of 
6.2%. This is consistent with the average response rate of 6–28% for studies that 
have conducted company-level data collection (Becker and Huselid 1998).

Of all responding companies, 45.6% were state-owned enterprises (SOEs), 
27.2% were foreign-invested enterprises (FIEs) and 27.1% were private compa-
nies. Publicly listed companies represented 59.6% of the sample. The industry 
breakdown of the participating organizations was as follows: 19.5% were in the 
energy sector, 20.3% were information technology (IT) companies, 19.2% were 
biotechnology companies, 20.3% were manufacturing companies and 20.8% were 
involved in energy saving and environmental protection. The average company 
size was 14,000 employees (Lg company size = 3.48. SD = 0.67). The average 
company age was 18.82  years (SD = 14.08); the average revenue generated in 
2009 was 18.06 million RMB (SD = 0.96 million).

Measures

Firm innovation

Following prior studies that operationalized innovation as a multi-faceted concept 
(Zahra and Nielsen 2002), we measured innovation outcomes using four indica-
tors: the number of patents generated, the number of new products developed 
(NPD), the number of NPD introduced to the market and the revenue generated 
from the NPD in 2010. The former two indicators represent the firm’s generation 
of new inventions (Narin et al. 1987), while the latter two indicators describe the 
success of commercializing the innovation (Song and Parry 1996).
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Bureaucratic structure

We measured the bureaucratic structure in terms of both centralization and for-
malization (Bolin and Härenstam 2008). We adapted the measures, assessing the 
extent to which decision making is centralized and clear rules and regulations exist 
(Damanpour 1996; Hirst et al. 2011; Hlavacek and Thompson 1973). Specific items 
were “innovation ideas were raised by company management”, “innovation projects 
were initiated by company management”, “the organizational structure and proce-
dures were developed by company management”, “there were clear rules and regula-
tions guiding various activities” and “the company monitored various work activi-
ties via a broad information system”. The response options were 0 (no) or 1 (yes). 
We took the mean of all five items and used the standardized scores for interaction 
analyses.

High‑involvement HRM systems

Based on the previous measures of high-involvement HRM practices (Guthrie 2001; 
Lawler 1992), we assessed high-involvement HRM systems using 6 items: “an 
empowering climate to encourage employee innovation”, “self-management teams”, 
“cross-functional teams”, “formal employee suggestion mechanisms”, “employees’ 
right to make suggestions using information systems” and “job rotation opportuni-
ties”. We followed the dichotomous approach used in previous studies (Beugelsdijk 
2008; Gooderham et al. 1999) and provided response options of 0 (no) or 1 (yes). 
The means of all six items were used as the scores of the scale, and the standardized 
scores were used for interaction analyses.

Social network

We measured social networks as the number of connections with external organiza-
tions (Nambisan and Sawhney 2011). As prior research suggested that market net-
work heterogeneity has a differential effect on innovation diffusion (Bohlmann et al. 
2010), we included several categories of networks: connections with suppliers, cus-
tomers, governmental agencies and research institutions in universities. Respondents 
were asked to indicate the number of connections they had, and the response options 
were 1 (none), 2 (1–5 connections), 3 (5–10 connections), 4 (10–20 connections) 
and 5 (20 or more connections). The means of all items were taken, and the stand-
ardized scores were used for interaction analyses.

Control variables

Previous innovation research has suggested that many factors may influence the innova-
tion performance of organizations. A previous meta-analysis has shown that organiza-
tional size has a significant and positive relationship with innovation (Camison-zomoza 
et al. 2004). Thus, we controlled for organizational size, which was measured by the 
number of employees. Consistent with the previous research (Damanpour 1996), we 
also controlled for the company’s industry (IT) and organizational age (lg value). In 
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addition, the previous year’s performance and investment in R&D were shown to have 
an impact on innovation outcomes in the current year (Rothaermel and Hess 2007; 
Zahra and Nielsen 2002). In accordance with previous studies, we controlled for the 
company’s total assets, revenue and R&D investment, which were based on archival 
data (Crossan and Apaydin 2010; Damanpour 1991). In addition, we controlled for sev-
eral factors that may have a significant impact in the Chinese context. Prior research 
has suggested that the company type (including state-owned enterprises (SOEs), pri-
vate companies and foreign-invested enterprises (FIEs)) and whether the company is 
publicly listed has a significant impact on Chinese organizations’ innovation outcomes 
(Wang and Zang 2005). We created two dummy variables for SOEs and private com-
panies, and the comparison group is FIEs, which include both wholly foreign-invested 
enterprises and joint ventures (Turban et al. 2001). In addition, SOEs, private compa-
nies and FIEs have important political and economic attributes in China, which have 
significant managerial implications (Cuervo-Cazurra and Dau 2009; Turban et  al. 
2001); we ran all analyses among the three sub-samples.

Reliability and validity

Using structural equation modelling with LISREL (Joreskog and Sorbom 1993), we 
conducted confirmatory factor analysis (CFA) and utilized the CR and AVE values 
to evaluate the reliability and validity of the study measures (Bagozzi and Yi 1988). 
First, we performed a CFA on both the bureaucratic structure and high-involvement 
HR systems. The model fit indexes were χ2(df) = 60.51(35), p < 0.05; χ2/df = 1.73; 
RMR = 0.006; GFI = 0.98; NFI = 0.92; TLI = 0.95; CFI = 0.97 and RMSEA = 0.034. 
According to the criteria suggested by Bentler (1990), the data provided support for 
the two-factor structure of the bureaucratic structure and high-involvement practices. 
In addition, for bureaucratic practices, CR = 0.68, AVE = 0.44; for high-involvement 
practices, CR = 0.70, AVE = 0.47. Bagozzi and Yi (1988) suggested that if CR ≥ 0.60 
and AVE ≥ 0.50, then the constructs could be considered reliable. The AVE value of 
.47 is slightly lower than .50, suggesting a slightly lower convergent validity of the two 
constructs than the suggested values. We calculated the smaller AVE value of both 
constructs, which was greater than the square value of the correlation between the two 
variables, suggesting good discriminant validity between the two constructs (Fornell 
and Larcker 1981).

Using a similar approach, we examined the fit indexes of the one-factor structure 
of social networks: χ2/df = 1.07; RMR = 0.015; GFI = 0.998; NFI = 0.988; TLI = 0.998; 
CFI = 0.999 and RMSEA = 0.010. For this one-dimensional social network construct, 
CR = 0.55 and AVE = 0.51, which suggests that the social network construct has good 
reliability and convergent validity.
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Results

Table  1 displays the means, standard deviation and correlations among the varia-
bles. SOEs had more social networks (r = 0.20, p < 0.01), patents (r = 0.25, p < 0.01) 
and NPD (r = 0.23, p < 0.01) and introduced more NPD to the market (r = 0.16, 
p < 0.01) than others. Private organizations had lower-involvement HRM systems 
(r = − 0.13, p < 0.01) and possessed fewer social networks (r = − 0.16, p < 0.01) but 
generated more revenue from NPD (r = 0.18, p < 0.01) than others. Publicly listed 
organizations generated less revenue from NPD than nonpublicly listed organiza-
tions (r = − 0.09, p < 0.05). Organizations in the IT industry introduced more NPD 
to the market (r = 0.19, p < 0.01) and generated higher revenue from NPD (r = 0.25, 
p < 0.01). Firm age was not associated with any innovation outcomes, whereas 
firm size was positively related to three outcomes: the number of patents (r = 0.38, 
p < 0.01), NPD (r = 0.25, p < 0.01) and NPD introduced to the market (r = 0.22, 
p < 0.01). We also controlled for the previous year’s organizational revenue, which 
was positively related to the number of patents (r = 2.8, p < 0.01), NPD (r = 0.13, 
p < 0.01) and NPD introduced to the market (r = 0.19, p < 0.01). The previous year’s 
R&D investment was positively related to all innovation outcomes: patents (r = 0.28, 
p < 0.01), NPD (r = 0.18, p < 0.01), NPD introduced to the market (r = 0.21, p < 0.01) 
and revenue from NPD (r = 0.13, p < 0.01).

Main effects

We used hierarchical regression to test the study hypotheses. Tables 2 and 3 sum-
marize the regression results predicting innovation outcomes and the commerciali-
zation of innovation, respectively. For each type of outcome, we first ran the analy-
sis using all respondents, then split the sample into SOEs, private companies, and 
FIEs and ran the analysis within each sub-sample. As shown in Models 9, 17 and 
25, the bureaucratic structure was negatively related to NPD (b = − 0.15, p < 0.001), 
NPD introduced to the market (b = − 0.11, p < 0.01) and revenue generated from 
NPD (b = − 0.09, p < 0.05). Split-sample analyses further revealed that the negative 
effect of bureaucracy on the innovation outcome only existed among SOEs: patents 
(b = − 0.13, p < 0.05), NPD (b = − 0.23, p < 0.001), NPD introduced to the market 
(b = − 0.19, p < 0.01) and revenues from NPD (b = − 0.17, p < 0.01).

The results in Models 1 and 9 show that high-involvement HRM systems were 
positively related to the number of patents (b = 0.12, p < 0.01) and NPD (b = 0.09, 
p < 0.05). Split-sample analyses showed that the positive effect of high-involvement 
HRM systems applied to both SOEs (b = 0.15, p < 0.05 for patents and b = 0.09, 
p < 0.13 for NPD) and private companies (b = 0.26, p < 0.01 for patents and b = 0.22, 
p < 0.01 for NPD). High-involvement HRM systems were not significantly related to 
the commercialization of innovation in the overall sample, but split-sample analy-
ses suggested that high-involvement HRM systems were positively related to NPD 
introduced to the market among private companies (b = 0.19, p < 0.05) and nega-
tively related to NPD introduced to the market among FIEs (b = − 0.16, p < 0.05).
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The results in Models 1, 17 and 25 show that the outreaching network was posi-
tively associated with the number of patents (b = 0.14, p < 0.01), NPD introduced 
to the market (b = 0.15, p < 0.001) and revenue generated from NPD (b = 0.09, 
p < 0.05). Split-sample analyses further showed that social networks were positively 
related to patents among FIEs (b = 0.16, p < 0.05). In addition, social networks were 
only significantly related to NPD introduced to the market (b = 0.35, p < 0.001) and 
revenues from NPD (b = 0.37, p < 0.001) among private companies.

Interactional effects

Hypothesis 1 predicts that the bureaucratic structure and high-involvement HRM 
positively interact to influence both forms of innovation. The results in Models 2 and 
10 show full support for Hypothesis 1a: the interaction term was positively associ-
ated with the number of patents (b = 0.10, p < 0.01) and NPD (b = 0.08, p < 0.05). 
Following the procedures for plotting interactions (Aiken and West 1991), we pre-
sented the interactions in Fig. 1, which show that when the structure was bureau-
cratic, high-involvement HRM systems were more positively related to the invention 
stage of innovation (including the number and NDP) and the number of NPD intro-
duced to the market. In particular, split-sample analyses revealed that the interaction 
between bureaucracy and high-involvement HRM system was significantly related 
to the number of patents only among private companies (b = 0.20, p < 0.01; Model 
6). Although we did not find support for the interaction effect on the commercializa-
tion stage using the entire sample (Hypothesis 1b), the split-sample results showed 
that the effect was significant on NPD introduced to the market (b = 0.21, p < 0.01; 
Model 22) and revenue from NPD (b = 0.23, p < 0.01; Model 30) only among private 
companies.

We also predicted a positive interaction between high-involvement HRM systems 
and outreaching networks (Hypothesis 2). The results show that the interaction term 
was significant in predicting NPD (b = 0.10, p < 0.05; Model 10) and NPD intro-
duced to the market (b = 0.09, p < 0.05; Model 18). The interaction plots in Fig. 2 
show that when there was a high-involvement HRM system, the outreaching net-
work was more positively related to the number of NPD and the number of NPD 
introduced to the market than when there was a low-involvement HRM system. 
Thus, Hypotheses 2a and 2b were also supported. Furthermore, split-sample anal-
yses suggested that this interaction between high-involvement HRM systems and 

Fig. 1  Interaction of bureaucracy and involvement predicting innovation outcomes
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social networks was only significant among SOEs on the number of NPD (b = 0.21, 
p < 0.001; Model 12), NPD introduced to the market (b = 0.30, p < 0.001; Model 20) 
and revenue from NPD (b = 0.29, p < 0.001; Model 28).

Hypotheses 3 and 4 propose two possibilities that the bureaucratic structure will 
interact with outreaching networks to predict both stages of innovation. As shown 
in Models 10, 18 and 26, there were negative interactions between the bureaucratic 
structure and network in predicting the number of NPD (b = − 0.08, p < 0.05), the 
number of NPD introduced to market (b = − 0.09, p < 0.01) and revenue generated 
from NPD (b = − 0.08, b < 0.05). We plotted the interaction in Fig. 3, which shows 
that when there was an organic structure, the outreaching social network was more 
positively related to the number of NPD, NPD introduced to the market and revenue 
generated from NPD than when bureaucracy was high. This finding is in accordance 
with the predication of Hypothesis 4 but contrary to the prediction of Hypothesis 
3. However, this negative interaction effect was not significant among any of the 
sub-samples.

Discussion

Innovation has sparked immense interest from distinct yet complementary manage-
ment areas (Ahuja et al. 2008; Damanpour and Aravind 2011). Although top-down, 
bottom-up and outside-in knowledge flows are all important and operate together to 
influence innovation, the previous research has often considered each mechanism 

Fig. 2  Interaction of involvement and social network predicting innovation outcomes

Fig. 3  Interaction of bureaucracy and social network predicting innovation outcomes
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separately, providing us with only a fragmented picture of how innovation is created 
in firms (Mom et al. 2007). This study was among the first to empirically examine 
the effects of bureaucracy, high-involvement HRM systems and social networks on 
both the invention and commercialization of innovation. In addition, we compared 
and contrasted the effects of the three antecedents among SOEs, private companies 
and FIEs. Our results from the sample of organizations in China illustrate a number 
of interesting, novel and important findings for both theory and practice.

Theoretical implications

Our research contributes to the existing literature in three ways: first, by adopting 
complementary perspectives of three mechanisms of innovation, i.e. top-down, 
bottom-up and outside-in, we expand the understanding of the multi-dimensional 
antecedents of firm innovation. Although innovation can be derived from individ-
ual, organizational and network perspectives, the majority of existing studies tend to 
focus on only one perspective (Mom et al. 2007; Rothaermel and Hess 2007), which 
inhibits the comprehensive understanding of the influencing factors of innovation. 
In fact, some researchers have called for proposing more comprehensive research 
models to integrate the predictive factors of firm innovation (Anderson et al. 2014). 
In this study, we respond to this call by constructing a three-dimensional predictive 
model of firm innovation and compare its relative impact on two stages of firm inno-
vation. On the whole, we find that the bureaucratic structure has a negative effect on 
both innovation invention and commercialization and that the social network is posi-
tively related to both innovation invention and commercialization, while the high-
involvement HRM system is only positively related to innovation invention but not 
commercialization. Our results provide more detailed evidence supporting the posi-
tive effect of employee involvement and social networks and the detrimental influ-
ence of the bureaucratic structure on firm innovation.

Second, through split-sample analysis in terms of firm ownership, we con-
tribute to the literature on the boundary conditions (i.e. firm ownership styles) 
of the effects of the bureaucratic structure, high-involvement HRM system and 
social network. Although the previous studies have tended to focus on the dark 
side of the bureaucratic structure (e.g. Li et al. 2018a), our results show that the 
negative relationship is significant only for SOEs. In other words, the bureau-
cratic structure is not always destructive for innovation in all kinds of firms, 
which may deepen our understanding of the complicated influence of the bureau-
cratic structure. For high-involvement HRM systems, although researchers speak 
highly of its positive effect on innovation (Bhattacharya et al. 2005; De Dreu and 
West 2001; Martínez-Sánchez et  al. 2011; Shin et  al. 2016; Zhou et  al. 2019), 
our results show that it is only positively related to the first stage of innovation 
(i.e. innovation invention) for SOEs, and more notably, high-involvement HRM 
systems are negatively related to the second stage of innovation (i.e. innovation 
commercialization) for FIEs. Thus, we should also pay attention to the dark side 
of the high-involvement HRM system. Regarding the social network, although it 
is useful for both innovation invention and commercialization on the whole, for 
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different types of enterprises, its influence may also be different. For example, we 
find that the social network is positively related to the first and second stage of 
innovation for SOEs and private enterprises, respectively, and to both innovation 
stages for FIEs, which reminds us that the influence of the social network may 
hinge on firm type and different stages of innovation.

Third, by synthesizing three interdisciplinary perspectives and simultaneously 
considering innovative dynamics as top authority-driven, employee-driven and 
network-driven, we proposed an integrated and synergistic framework for firm 
innovation. The examination of one source of innovation independently may 
present a partial picture of innovation, and in fact, Anderson et  al. (2014) have 
suggested that one of the most valuable venues for future research is to propose 
“models and theoretical propositions to explain cross-level and multilevel inno-
vation” (p. 1318). In this study, we find that although a bureaucratic structure is 
negatively related to both stages of innovation and that a high-involvement HRM 
system is only positively related to the innovation invention stage, when interact-
ing with each other, they can exert a positive effect on both stages of innovation. 
That is, the bureaucratic structure (managing innovation from the “top-down”) 
and high-involvement HRM system (motivating innovation from the “bottom-
up”) can complement each other to influence firm innovation. In addition, we 
also find a positive interaction effect between “bottom-up” high-involvement 
HRM systems and “outside-in” social networks on both stages of firm innovation, 
which echoes the previous research finding that human capital can positively lev-
erage the effectiveness of social capital (Subramaniam and Youndt 2005; Zahra 
and Nielsen 2002).

We had proposed two competing possibilities that organizations need or do not 
need a strong bureaucratic structure to effectively integrate and coordinate the inno-
vative resources residing in the network. We found that strong bureaucracy in fact 
attenuated the effectiveness of external network connections in promoting firm inno-
vation invention and commercialization. In other words, if bureaucratic organiza-
tions are too rigid to make compromises in the resource exchange, they may lose 
many important opportunities to share innovation resources.

In sum, this study not only examined the effects of three typical mechanisms (i.e. 
authority-driven, employee-driven and network-driven mechanisms) on two stages 
of innovation but also revealed the complex, pluralistic interactions between these 
mechanisms. This extended the dual equilibrium of organization dynamics in inno-
vation processes to a triadic perspective. Previous researchers have suggested that 
dynamic innovation processes require a compatible balance of contradictory ten-
sions simultaneously or over time, such as the balance of efficiency and flexibility 
(Thompson 1967), organic and mechanistic structures (Burns and Stalker 1961), 
routines and switching routines (Weick 1979), exploration and exploitation (March 
1991), and centralization and decentralization (Nickerson and Zenger 2002). Our 
study further delineates a triadic dynamic equilibrium among the three mechanisms 
of top-down bureaucracy, bottom-up involvement and outreaching social network. 
Using a metaphor, the results suggest that an effective innovator should be a good 
juggler who plays well with three balls rather than two.
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Limitations and future directions

We have taken a few steps to minimize common method bias, including using both 
surveys and the objective data of innovation outcomes, as well as having a year’s 
time lag between the measurement of the organizational mechanism and innovation 
outcomes. Nonetheless, there are certain cautions that should be taken in interpret-
ing and generalizing the results of the current study, which, in turn, also open path-
ways to future research.

The first is the potential contextual influence on the study results. Our study data 
were collected from China; although this supplements the research on innovation 
that was predominantly conducted in the Western context, contextual factors may 
have influenced the generalizability of our empirical results in a complex manner. 
For example, there may be greater proportions of SOEs (45.6%) in China than in 
Western countries. However, researchers suggest that SOEs are also quite prevalent 
in the West, in sectors such as telecommunications, energy, mass transit, healthcare 
and postal services (Wang and Qian 2011). In addition, the “cognitive conserva-
tism” developed through a history of Confucius-heritage education in China was 
thought to develop individual obedience to authority, thereby inhibiting individual 
initiative taking and creativity (Ho and Ho 2008). In such a context, a bureaucratic 
structure and high-involvement HRM systems may operate in a different manner 
than in the Western context. In particular, we found moderate variance within the 
samples in terms of bureaucracy (mean = 0.99, SD = 0.20) and no significant differ-
ence in bureaucracy between the sub-samples. This may have limited the magnitude 
of the relationships between bureaucracy and other variables that were observed in 
this study. Nonetheless, globalization drives practices across different countries to 
gradually converge; thus, contextual factors should not have altered the substantial-
ity of our findings. Finally, our sample appeared to be more clustered in the energy 
and high-tech sectors and to have more FIEs compared to the general organization 
population suggested by the National Statistics Bureau. We thus call for future stud-
ies to further test the model in other cross-national samples and in other sectors 
such as construction, transport, wholesale and retail, services, education and public 
management.

Second, due to the scope of the current study, we considered the three predic-
tors as holistic constructs, without further breaking them down into sub-dimensions. 
Further research may extend the present model by introducing the sub-dimensions of 
the three mechanisms, such as the centralization and formalization of organizational 
bureaucracy and vertical and horizontal network connections, to examine their spe-
cific effects on innovation in depth. We have focused on the content of network con-
nections, and future research may also specify different characteristics of networks, 
such as an open/closed network, dense/sparse network, strong/weak ties, direct/indi-
rect ties and network positions (Ahuja 2000; Ahuja et al. 2008), to further explicate 
their effects. In addition, our research findings also open up new directions for intro-
ducing other dominant mechanisms into the model. For example, recent research has 
suggested that organizational goal orientation has a significant influence on bureau-
cratic structures and employee innovation (Hirst et al. 2011). We deduce that it may 
help explain the duality effect of organizational bureaucracy; future research may 
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further examine the interaction between innovation goal orientation and bureaucracy 
innovation.

Finally, this study employed very rigorous data collection procedures, using a 
multi-source and 1-year time lag design to reduce common method bias. However, it 
should be noted that we do not make causal inferences based on our findings, which 
will require future research to further replicate this model using true a longitudinal 
design and preferably with a longer time lag for the innovation measures. In addi-
tion, we measured all study variables at the organizational level. We echo previous 
scholars in calling for further research to examine the cross-level influence process 
on innovation outcomes (Gupta et al. 2007; Rothaermel and Hess 2007; Woodman 
et al. 1993).

Practical implications

We examine three mechanisms that have been considered important components of 
organizational managerial innovation (Damanpour and Aravind 2011), all of which 
offer immediate and actionable implications. Our results suggest that it is paramount 
that managers are not only able to weigh the strengths and weaknesses of vari-
ous innovation mechanisms in the context of different organizations but also able 
to understand how different mechanisms will interact when used in tandem. First, 
conventional wisdom has led many managers to believe that bureaucracy will stifle 
innovative ideas. Such beliefs may ignore the bigger picture in that a certain degree 
of bureaucracy can be helpful for directing and guiding employee behaviours when 
they are managed in a high-involvement HRM system. This is particularly true for 
private companies that are younger and smaller in size than other types of organiza-
tions in China. The metaphor of the river and the bank has been used to illustrate 
the importance of a bureaucratic structure (river bank) in guiding the free actions 
(river flow) of individuals (Blanchard et al. 1996). For optimal flow, the river bank 
should not be too narrow (rules and guidelines are too specific), which would limit 
the speed of the flow; nor should it be too shallow (very few rules and guidelines), 
which would not be able to contain the rapid flow, thereby leading to chaotic floods. 
A useful suggestion that stems from this research, therefore, is for private company 
managers who are contemplating actions that can balance the effectiveness and effi-
ciency of innovative efforts to supplement a centralized and formalized organiza-
tional system with high involvement of employees to stimulate their initiative taking 
and innovative actions.

In addition, the prior research has generally considered a high-involvement HRM 
system to be beneficial for all stages of innovation (Lawler 1992). Our results pro-
vide more specific evidence that high-involvement HRM systems are most effec-
tive for managing the invention stage of innovation or knowledge workers who are 
responsible for new technology and product development (Lepak and Snell 1999). 
However, if managers are focusing on strengthening the administrative systems 
to facilitate the integration of the invention and commercialization of innovation, 
blind-mindedly empowering employees may lead to a lack of a unified goal and 
diversification of resources, which is evident among FIEs in China.
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Our research also demonstrates that in an era of network-centric innovation 
(Lichtenthaler 2011; Nambisan and Sawhney 2011), organizations that continue 
to rely on internal impetus for innovation would lose many valuable resources and 
opportunities to those that connect with various external sources for innovation. In 
addition, the effect of connecting with external social networks is amplified when 
organizations implement high-involvement HRM systems to fully absorb and digest 
the resources obtained from external sources. This synergy between social net-
works and high-involvement HRM systems is especially applied to SOEs in China, 
which have inherited rich network connections but may lack the internal capabili-
ties to exploit network resources for innovation. However, a bureaucratic structure 
would in contrast impede such assimilation processes of external network resources. 
This has implications for managers implementing network-centric innovation in that 
they should be wary of integrating complementary internal and external capabilities 
(Lichtenthaler and Lichtenthaler 2010) to effectively integrate internal high involve-
ment with external network connections while, at the same time, controlling the ten-
dency to overly exert power brought about by a bureaucratic structure but maintain-
ing an equal platform for effective collaboration with external partners (Nambisan 
and Sawhney 2011).

Conclusion

Organizational innovation is a highly uncertain and unpredictable process, analo-
gous to walking on a thin rope. A normal innovator is similar to a funambulist, who 
attempts to balance both sides. Our research provides three poles for optimal bal-
ance: top-down from the organizational level (bureaucratic structure), bottom-up 
from the individual level (high-involvement HRM system) and outside-in from the 
network level (outreaching network); a superior innovator should be able to simulta-
neously integrate and adjust all three mechanisms. Using a sample of organizations 
in China, this study not only examined the effects of three typical mechanisms on 
innovation but also revealed the complex, pluralistic interactions among these mech-
anisms. Our results provide important implications for the successful management 
of organizational innovation by compatibly coordinating the triad.
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