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Abstract
This study employed a resource-based view to develop a multilevel model of firm-
level high-performance work systems, dyad-level human capital, firm-level bridg-
ing ties and unit-level corporate entrepreneurship. We collected multisource and 
multilevel data from 420 senior managers, 1260 managers and 3348 employees of 
210 units from 96 Taiwanese manufacturing and service sectors firms. The results 
revealed that dyad-level human capital partially mediated the relationship between 
firm-level high-performance work systems and unit-level corporate entrepreneurship 
and firm-level bridging ties moderated the effect of firm-level high-performance 
work systems on unit-level corporate entrepreneurship through dyad-level human 
capital. Our findings contribute to corporate entrepreneurship by exploring its ante-
cedent and indirect effect from a resource-based perspective. Furthermore, we have 
found that the indirect influence of firm-level high-performance work systems and 
unit-level corporate entrepreneurship varies as a function of the bridging ties at the 
firm level. This paper advances existing research by offering new insights in the area 
of corporate entrepreneurship.

Keywords Corporate entrepreneurship · High performance work systems · Bridging 
ties · Human capital · Resource-based view
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1 Introduction

There has been growing interest by Human resources (HR) scholars in the impact of 
high performance work systems (HPWS) (Wright and Ulrich 2017). HPWS provides 
opportunities for firms and employees to concentrate on organizational innovation 
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by offering autonomy and interactions among individuals (Li et al. 2018; Zhou et al. 
2019). Research in the realm of corporate entrepreneurship (CE) also indicate that 
a firm’s HPWS (Hayton 2005; Mustafa et  al. 2016; Wright and McMahan 1992) 
may facilitate the occurrence of CE. CE refers to innovation, venturing, and strategic 
renewal (Ling et al. 2008). Studies on the CE revealed that the majority of empirical 
findings of CE used various theoretical lens, such as cognition, psychology, social 
network perspectives (Marvel et al. 2016; Unger et al. 2011) to explore the direct 
effect of human capital on CE. However, there is little research on of the indirect 
effect of human capital and social ties such as bridging ties on CE. Human capital 
refers to knowledge, skill and others (KSAOs) higher order concepts including gen-
eral and specific human capital (Becker 1964). Bridging ties refers to a type of social 
capial how a firm network connects with other industries and government officials 
(Geletkanycz and Hambrick 1997). Both human capital and bridging ties are seen as 
the most important resources for CE (Ireland et al. 2003) and are vital to CE due to 
the fact that CE is a “multifaceted phenomenon that cuts across disciplinary bounda-
ries—often benefiting from multiple theoretical lens” (Marvel et al. 2016: 600). Fol-
lowing prior research (e.g. Marvel et al. 2016), we adopted a resource-based view 
(RBV) (Barney 1991; Ireland et al. 2003; Nyberg et al. 2014) to form a coherent sin-
gle theoretical framework. RBV emphasizes the importance of valuable, rare, inimi-
table, and non-substitute resources such as human capital and bridging ties (Stam 
and Elfring 2008) in organisations. These resources are deeply embedded in a firm’s 
resulting in difficulty imitating them (Day 1994). Firms can utilize these resources 
(i.e. human capital and bridging ties) to drive innovation through the HR practices 
including recruiting, training and development, etc. To RBV scholars, the firm-spe-
cific knowledge is tied together by human resources and employees’ commitments 
in an organizational system (i.e. firm-level HPWS) (Alvarez and Busenitz 2001). To 
dynamic capability theorists, firm-level CE is considered as an antecedent of human 
capital and social capital at single level (Simsek and Harvey 2011). In contrast, unit-
level CE needs to be driven by resources. These resources are bundled from the 
HPWS in a firm. Therefore, we argue that RBV rather than the dynamic capability 
perspective better explains the intermediate link and boundary condition of firm-
level HPWS and unit-level CE. Nevertheless, “organizational capital (i.e. human 
capital and bridging ties)” may be positively related to CE (e.g., Simsek and Har-
vey 2011). However, not all capital across organizational levels operate in the same 
way (e.g. Nyberg et al. 2014). Surprisingly, little research explored how embedded 
internal bridging ties influences human capital potential of a firm’s CE at other hier-
archical levels in a firm (e.g. Covin and Slevin 1991; Zhang and Jia 2010). In addi-
tion, bridging ties could enhance performance of new ventures (Stam and Elfring 
2008). Thus, exploring a boundary context under which particular relationships 
reinforce or suppress firm-level HPWS and unit-level CE represents an important 
research agenda (Covin and Slevin 1991; Davidsson and Wiklund 2001; Tang et al. 
2015). We adopt RBV to explain that dyad-level human capital mediates the influ-
ence of firm-level HPWS and unit-level CE. The cause of using dyad-level human 
capital is that the results of prior studies regarding influences of human capital from 
different levels and different theoretical perspectives such as RBV are inconsistent 
(e.g. Nyberg et al. 2014). Additionally, the RBV suggests that the bridging ties is 
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an important social resource as it establishes a context reinforcing the relationship 
between the firm-level HR practices and the outcomes across levels (Nahapiet and 
Ghoshal 1998; Subramaniam and Youndt 2005). But, it is not clear if we can use 
RBV to explicate how and why firm-level bridging ties moderates that dyad-level 
human capital mediates the effect of firm-level HPWS and unit-level CE. Accord-
ing to previous studies (e.g. Cooke 2018; Stam and Elfring 2008), we suggest that 
firm-level bridging ties is considered as a contextual variable (i.e., moderator). The 
importance of interpersonal interaction acquired knowledge externally is to stimu-
late or impede innovation, venturing and strategic renewal activities (Lavie 2006). 
By responding to the call for more research into the role of bridging ties (Geda-
jlovic et al. 2013; Nyberg et al. 2014; Payne et al. 2011), our research explores that 
firm-level bridging ties moderates firm-level HPWS on unit-level CE by dyad-level 
human capital. Following the RBV perspective, the nature of firm-level bridging ties 
will affect a unit’s innovation, venturing and strategic renewal activities (Schmelter 
et  al. 2010). We contend that the firm-level bridging ties may either stimulate or 
restrain a unit’s activity on CE. Also, the nature of unit-level CE is the collective 
value located in the social relationships (Adler and Kwon 2002), so we suggest that 
the firm-level bridging ties acts as the moderator between firm-level HPWS on unit-
level CE by dyad-level human capital. In sum, this study adopts a RBV perspective 
to argue that firm-level HR practices are perceived as a bundle of organizational 
resources to stimulate innovative and entrepreneurial actions at the lower level of 
organizational units through dyad-level human capital and such mediating link will 
be strengthened when a firm establishes a valuable social bridging ties. Figure 1 pre-
sents our theoretical framework. 

The research makes several theoretical contributions. First, it aims to expand our 
understanding of SHRM and the RBV literature by exploring the “black box” and 
the boundary conditions between HPWS and CE across levels. Echoing the prior call 
for research into the mediating mechanism of dyad-level human capital (Schmelter 

Firm Level Bridging Ties
High-Performance 

Work Systems

Corporate Entrepreneurship

Human CapitalDyad Level

Unit Level

H1 H2
H3

Fig. 1  An integrative multilevel model of firm-level high-performance work systems (HPWS), dyad-
level human capital, firm-level bridging ties and unit-level corporate entrepreneurship
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et al. 2010), this study extends prior research (Gedajlovic et al. 2013) by revealing 
that the lack of bridging ties as a situational enhancer may lead to the reluctance of 
employees to engage in the pursuit of innovation. Second, we extended the previous 
entrepreneurship research by exploring RBV in network resources (e.g. McEvily and 
Zaheer 1999). Third, supporting the notion that social resources such as bridging 
ties has contingent value (Ahuja 2000), this study also shows that value creation 
implications of particular network arrangements can reinforce the indirect influence 
of human resources, i.e. dyad human capital, between firm-level and unit-level CE. 
The result underscores the need to examine not only the indirect relationship among 
collective dyad human capital path, but also the contingencies that determines the 
situational influence of bridging ties. Fourth, we hope to advance existing literature 
dialogues for human resource management and entrepreneurship research by investi-
gating empirical data in both manufacturing and services firms.

2  Theory and hypothesis

The SHRM literature shows how HPWS is related to various outcomes (e.g. per-
formance (Chen et al. 2016; Fu et al. 2017; Han et al. 2019; Ho and Kuvaas 2020; 
Hong et  al. 2016; Ivars and Martínez 2015; Jiang et  al. 2015; Lin and Liu 2016; 
Pak and Kim 2018; Salas-Vallina et  al. 2020; Shin and Konrad 2017; Tsao et  al. 
2016), creativity (Liu et al. 2017), innovation (Donate et al. 2016; Fu et al. 2017; Li 
et al. 2018; Liu et al. 2017; Marvel et al. 2016; Mom et al. 2019; Prieto-Pastor and 
Martin-Perez 2015; Zhou et al. 2019), retention (Pittino et al. 2016), organizational 
citizenship behaviors (Liu and Lin, 2019)). However, scant research (e.g. Mustafa 
et al. 2016; Tang et al. 2015) explores the relationship between HPWS and CE.

Previous studies used various perspectives such as RBV (Hong et al. 2016; Jiang 
et  al. 2015; Kaufman 2015a; Lu et  al. 2015; Shin and Konrad 2017; Wright and 
McMahan 1992), Ability-Motivation-Opportunity (AMO) framework (Ho and 
Kuvaas 2020; Kaufman 2015a; Mom et al. 2019; Shin and Konrad 2017; Su et al. 
2018), human capital theory (i.e. KSAOs) (Jiang et al. 2015; Kaufman 2015a; Lin 
and Liu 2016; Su et  al. 2018; Wright and Ulrich 2017), intellectual capital-based 
view (Donate et  al. 2016), dynamic capability perspective (Fu et  al. 2017), social 
exchange theory (Lin and Liu 2016; Mustafa et al. 2016; Ostroff and Bowen 2016; 
Wright and Ulrich 2017) to inform the black boxes linking HPWS and outcomes.

We contend that selections of potential talents (i.e. employees’ ability) are 
based on resources of a firm (Mazzei et  al. 2016; Mom et  al. 2019; Shin and 
Konrad 2017). Together, opportunities (Mom et al. 2019; Shin and Konrad 2017), 
goal setting, commitment (e.g. perfect procedures of staffing and training, greater 
discretion, rewards and incentives, horizontal organizations, and long-term 
employment) and feedback (Mazzei et al. 2016) are also rooted in these resources 
of a firm. Additionally, employees’ motivation is linked to organizational hiring 
talents because their motivation is associated with these human capital resources 
of a firm (Mom et al. 2019; Shin and Konrad 2017). Indeed, employees’ KSAOs 
(i.e. human capital) are also organizational resources and assets (Kaufman 2015a) 
to gain rents (Wright and Ulrich 2017). Indeed, the AMO framework and human 
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capital theory are associated to the RBV by providing firms the HRM tools to 
produce high value through empowering employees and to maintain these valu-
able resources by instituting firm-specific rare, inimitable, and non-reproducible 
characteristics such as professional training, special benefit plans, performance 
appraisal, job enrichment and involvement to integrate the HPWS of a firm (Kauf-
man 2015a). We suggest that the AMO of members are embedded by human 
capital. These are essential resources for an organization to stimulate generation, 
transformation, promotion and realization of novel ideas (i.e. CE) (Zhou et  al. 
2019), venturing and strategic renewal (Kleinknecht 2015; Pohler and Luchak 
2015).

The intellectual-based view focuses on how intangible assets that firms acquire, 
develop and gather and over time change to produce economic rents, and then 
exhibit better performance than competitors (Reed et  al. 2006). Human capital, 
social capital and organizational capital are part of intellectual capital (Subramaniam 
and Youndt 2005). Donate et al. (2016) reveal that organization capital includes the 
collected knowledge of organizational hierarchies, procedures and systems will pro-
mote or hinder the relationship between HPWS and CE. We suggest that organiza-
tion capital may be a boundary condition to influence HPWS and innovation. We 
argue that HPWS, human capital, bridging ties are firm-specific resources rather 
than non-specific resources. Bridging ties have a contingent value (Ahuja 2000; 
Zhou et al. 2019) that determines the situational influence of HPWS and innovation.

Nevertheless, scholars of slack resources and adaptive perspective contend the 
possibility of reversed causality between HPWS and performance (Shin and Konrad 
2017). Researchers of general systems theory argue that a reciprocal feedback cycle 
of the relationship between HPWS and outcomes. Researchers of general systems 
theory suggest that HPWS is a feedback cycle system rather than a directional sys-
tem that RBV scholars contend (Shin and Konrad 2017). Following RBV perspec-
tive, HPWS is a system of valuable, rare, inimitable, and non-substitute resources 
that incorporate firm-specific knowledge (Alvarez and Busenitz 2001; Barney 1991). 
That is, HPWS can be viewed as a bundle of organizational resources to facilitate a 
firm’s innovation-taking and strategical renewal activities (i.e. CE activities).

Schuler and MacMillan (1984) proposed the potential for capitalizing on supe-
rior human resource management as a way of pursuing a competitive advantage 
and then foster new products and services. For RBV, the assumption of competitive 
advantage in a firm is that a firm owns a resource to produce rents and acquire rents 
(Wright and Ulrich 2017). The conceptual core of RBV is economic rents (Wright 
and Ulrich 2017). Rents refer to resource value beyond costs (Wright and Ulrich 
2017). The RBV contends that the firm’s competitive advantages decide from valu-
able, rare, imitable, and nonsubstitutable resources (Fu et  al. 2017). HPWS is not 
a direct effect on the influence of competitive advantage (Fu et al. 2017). In turn, 
competitive advantages are obtained from practices of recruitment, selection, staff-
ing, training, promotion, rewards and incentives. KSAOs are resources to gain rents 
for the firm (Wright and Ulrich 2017). To gaining and maintaining the competitive 
advantage of a firm and a unit (Tang et al. 2015), CE is taken as a type (Schmelter 
et al. 2010) that it arises in situations of both resource heterogeneity and immobility 
in a firm and a unit. SHRM such as HPWS can add value for the firm and the unit by 
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demanding heterogeneous labor with different types of skills and by supplying het-
erogeneous labor with different levels of skills (Wright and McMahan 1992). HPWS 
will deliver organizational information about goals, incentives and visions (Ostroff 
and Bowen 2016). The core focus of RBV in a firm and its units is ‘novel composi-
tions’ (Schumpeter 1934), or ‘heterogeneous resources integrate together to endow 
a new value by developing novel products or services’ such as CE (Shane and Ven-
kararaman 2000: 220). The underlying assumption of CE is the propensity to search 
for and combine the capabilities of new knowledge production and integration with 
current resources and information (Hayton 2005). CE is a contingent learning capa-
bility to continuously search new entrepreneurial opportunities and utilize current 
inequivalence of the market or information (Floyd and Wooldridge 1999; Hayton 
2005; Mallén et al. 2016). For instance, the members could raise innovation, ven-
turing and strategic renewal through a firm support resource sharing (Tang et  al. 
2015). Shin and Konrad (2017) also argue that HPWS is an effective cohesive sys-
tem to cultivate innovation. A top-down firm-level HPWS approach indicates that a 
firm’s factors influence outcomes by affecting the shared perceptions or behaviors in 
the units (Liao and Chuang 2004; Wright and Ulrich 2017). By adopting such top-
down method, SHRM scholars neglect possible variances among the unit analysis of 
members from both the conceptual framework (Lepak and Snell 2002) and empiri-
cal evidence (Jiang et al. 2017; Liao et al. 2009; Nishii and Wright 2008; Wright 
and Ulrich 2017). Liao et al. (2009) also assert that diverse members in the differ-
ent units of a firm would have inconsistent perceptions of HPWS. In sum, the link 
between HPWS and CE should consider the differences through individuals (Wright 
and Ulrich, 2017) such as manager-employee (i.e., dyad level) and unit level.

Following RBV, we argue that innovation, venturing, and strategic renewal in a 
unit needs to be driven by resources including training, information sharing, interde-
partmental service, teams and participation, service discretion, performance apprais-
als, pay, and job design for quality work (Liao et  al. 2009). Hayton (2005) and 
Schmelter et  al. (2010) indicated that HPWS is an essential factor to promote CE 
in that HPWS can be utilized to select individuals with a relevant set of knowledge, 
skills and abilities to promote CE. Schuler (1986) suggested that a system of man-
agement that applies HPWS tends to induce changes that promote CE among the 
employees. The HPWS literature also indicates that certain antecedents in an organi-
zation, such as teamwork skills can enhance CE (Kaya 2006), yet, fails to address 
the relationship between firm-level HPWS and unit-level innovation. Following the 
call from previous research (e.g. Lepak et al. 2003; Marvel et al. 2016; Patel et al. 
2013), this study examined whether the adoption of firm-level HPWS can promote 
CE at the lower levels of firms. Previous studies (e.g. Chuang et al. 2016; Mustafa 
et al. 2016; Zhou et al. 2019) indicate that HPWS stimulates innovation by inspiring 
and encouraging members’ knowledge acquisition and exploitation (Liu et al. 2017). 
And appropriate HR activities such as training, rewards and incentives can encour-
age members to utilize their knowledge to pursue innovation (Kesting et al. 2016; 
Zhou et al. 2019).

By attracting, retaining and motivating human resources to form a match between 
the KSAOs of the organizational members and the entrepreneurial activities required 
by the job (Kaya 2006), HPWS of a firm can foster innovation, corporate venturing 



361

1 3

The antecedents of corporate entrepreneurship: multilevel,…

and strategic renewal activities of the units. A firm-level HPWS provides ‘a situ-
ational message for top management teams (TMTs) to shape their ideas and cogni-
tions of the work system’ (Liao et al. 2009: 375). Previous research (e.g. Delery and 
Doty 1996; Lepak and Snell 1999) indicated that KSAOs of a person were promoted 
by the macro-level HPWS. According to RBV, both firm and unit resource hetero-
geneity refer to the resources of a firm and a unit (i.e. human capital and bridging 
ties) and how different these resources across firms and units (Dyer and Singh 1998; 
Lane and Lubatkin 1998; Wright and McMahan 1992). Zhou et  al. (2019) argue 
that the involvement of organizational members is based on organizational resources 
such as human capital. We contend that HPWS would create value by adopting to 
gain and produce the required human capital of members for the organization (e.g. 
Becker and Huselid 1998; Lado and Wilson 1994).

Past research (e.g. Liao et  al. 2009; Simsek and Heavey 2011) used a single 
source to measure employees’ human capital: a rating by the TMTs (e.g. Subrama-
niam and Youndt 2005), direct supervisors (Liao et al. 2009). Some researchers (e.g. 
Crocker and Eckardt 2014; Nyberg et al. 2014) suggest that unit-level human capi-
tal and individual-level human capital while similar are in fact different constructs: 
while unit-level human capital is a collective construct, aggregated from individuals, 
the individual-level human capital is a personal difference construct. Prior research 
of unit-level human capital seems merely considers that the KSAOs of employees 
in the unit (Chang 2015). However, managers in the unit should be considered as an 
asset of the unit. The unit-level human capital is defined as the employees’ (managers 
and ordinary employees) collective KSA (Nyberg et al. 2014). If unit-level human 
capital is rated by a single source, it ignores opinions from other relevant sources. 
Following previous studies (e.g. Lane and Lubatkin, 1998; Liao et  al. 2009), we 
make over the perceptions of unit-level human capital from the ’manager-employee’ 
pairing (the dyad). Simply put, we argue that the value of dyad-level human capital 
to increase from another dyad-level human capital is conjointly determined by the 
relative features of the employee dyad-level and the manager dyad-level (Lane and 
Lubatkin, 1998). Echoing previous studies (e.g. Cohen and Levinthal, 1989; Lane 
and Lubatkin, 1998), the dyad-level human capital is a higher-level than unit-level 
because such dyad-level human capital can result in more entrepreneurial outcomes 
than simply unit-level human capital. In addition, firms use various HR functions 
to manage the related human resources and fit members’ positions and strengthen 
their abilities (Lepak and Snell 2002). A firm implements HPWS, these members 
are possibly to solve job-related problems and produce new solutions by enhanc-
ing KSAOs (Zhou et al. 2019). Thus, we suggest that human capital is a dyad-level 
construct. These KSAOs of members (i.e. managers and employees) in the unit—i.e. 
dyad-level human capital—are among the resources of the unit very hard to copy 
(Armstrong and Shimizu 2007; Barney 1991). Thus, we expect that,

Hypothesis 1 A firm-level HPWS is positively associated to human capital at the 
dyad level.
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2.1  Firm‑level HPWS, dyad‑level human capital, and unit‑level CE

RBV has two basic assumptions: resource heterogeneity and resource immobility 
(Barney 1991). Thus, we argue that the natures of dyad-level human capital include 
resource heterogeneity and immobility, these resources of every unit are different 
and difficult to transfer. Moreover, units need to follow unit goals to conduct unit 
tasks, and as such are more possible to seek the specific behaviors at the required 
periods (Crocker and Eckardt 2014). Appropriate managed employees’ human capi-
tal at the unit level can be the key drivers of promoting CE (Bornay‐Barrachina et al. 
2012; Sáa-Pérez and Garcia-Falcón 2002; Wright et  al. 2001). Usually, CE relies 
on the individual employees’ knowledge, skills and abilities to undertake innovative 
activities, business venturing, and strategic renewal actions and thus human capital 
of the individual employees is vital to foster CE at the unit level. Since units try to 
pursue CE, employees engage in all efforts to use their KSAOs (Li et al. 2018). To 
stimulate units’ CE, members of units will have clearly strived for strategic renew-
als, innovation and venturing (Li et al. 2018). We argue that collective KSAOs will 
promote unit’s CE. The past research (e.g. Bornay‐Barrachina et al. 2012) already 
revealed. Therefore, we argue that dyad-level human capital would fit unit needs to 
improve unit-level CE.

Studies (e.g. Liao and Chuang 2004; Liao et al. 2009; Wright and Ulrich 2017) 
assert related process variables would have top-down effects on unit’s outcomes 
through an intermediate link of shared perceptions or behaviors in the units. 
SHRM scholars have adopted human capital as a theoretical base (Jackson and 
Schuler 1995) to assert that an important role of HRM is its “buying” and “mak-
ing” of organization-needed members’ knowledge, skills and abilities, and pro-
mote positive outcomes (e.g. Becker and Huselid 1998; Lado and Wilson 1994; 
Liao et  al. 2009). Based on an RBV perspective, we propose that unit-level CE 
was driven by a firm-level HPWS and then the dyad-level human capital. SHRM 
research suggests that HRM can facilitate the acquisition and development 
of employees’ KSAOs required for the creation of visions for the organization 
(e.g. Becker and Huselid 1998). Researchers also argue that CE may be driven 
by human capital (e.g. Bashshur and Oc 2015). Thus, we contend that human 
capital may act as an intermediate link between HPWS and CE. Scholars (e.g. 
Donate et  al. 2016; Fu et  al. 2017) reveal that human capital mediates the pos-
itive relationship between HPWS and innovation at the firm-level by using the 
RBV. Equally, the individual employees need to become more entrepreneurial 
as a result of the investment from the firm-level HPWS. Individual employees’ 
KSAOs and adaptation in undertaking innovation, business venturing and strate-
gic renewal activities are improved by the firm-level HPWS (Marvel et al. 2016). 
Crocker and Eckardt (2014) also contend that units generate integrated employ-
ees’ wisdoms to benefit unit-level outputs. Thus, the HPWS of a firm can benefit 
to recruit and train talents. For example, information sharing would help individ-
ual members to gain and absorb novel and comprehensive knowledge (Brown and 
Duguid 1991) and covering multiple knowledge areas that can be relevant to both 
corporate venturing and self-renewal activities (Marvel et  al. 2016). Firms also 
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assist selection practices to identify individual candidates who demonstrate entre-
preneurial abilities such as proactiveness regarding CE. This can help employ-
ees to respond effectively to unexpected entrepreneurial opportunities or changes 
(Kaya 2006). Firms can use training to develop individual employees’ entrepre-
neurial abilities and to improve their current job-related skills (Amabile 1988) 
regarding CE at the unit level. Training and development can foster the employ-
ees’ entrepreneurial behavior if they are relevant to the specific job environ-
ment and if they provide support for the employees’ involvement (Schuler 1986) 
regarding CE. Also, training that supports creativity will reinforce innovativeness 
and potentially reinforce self-renewal and acceptance of new business expansion 
(Schmelter et  al. 2010). Li et  al. (2018) also indicate that the HPWS of a firm 
can motivate their human capital to facilitate knowledge creation. The strategic 
importance of innovation emophasized by a firm may facilitate collective efforts 
such as engaging in new product/service innovation by providing a beneficial 
context for knowledge creation (Li et  al. 2018). In particular, a firm with inno-
vation-oriented values are more likely to learn, encourage various thinking and 
knowledge exchange (Li et al. 2018). Therefore, employees have the confidence 
to criticize current routines, challenge different ideas, and express their new solu-
tions (Li et al. 2018). As mentioned above, the HPWS of a firm benefits CE that 
largely depends on the nature of human capital resources by integrating collective 
knowledge. In summary, firm-level HPWS can boost a member’s human capital 
through promoting them to develop entrepreneurial thinking and to react quickly 
to new opportunities and unexpected changes regarding CE. Firm-level HPWS is 
more possible to enhance the members’ KSAOs in the unit, we argue that a dyad-
level human capital will mediate the effect of the firm-level HPWS on CE at the 
unit level.

Hypothesis 2 The dyad-level human capital mediates the effect between the firm-
level HPWS and the unit-level CE.

2.2  Firm‑level HPWS and unit‑level CE: moderating influence of firm‑level 
bridging ties

It has been proposed above that a firm-level HPWS promotes a dyad-level human 
capital and influences the unit-level CE. Consequently, the dyad-level human capi-
tal mediates the effect of the firm-level HPWS and the unit-level CE. Increasingly 
research explores the relationship between HPWS and CE; however, the conditional 
boundaries for their relationship has not been neglected (Seeck and Diehl 2017).

Previous research (e.g. Chuang et  al. 2016; Liao and Chuang 2004) assert that 
contextual factors play an essential element to moderate a top-down effect of higher-
level HR practices on lower-level outcomes. Donate et  al. (2016) emphasize that 
external social capital (i.e. bridging ties) plays an important role in the research 
of a firm’s HPWS. We argue that external social capital is a boundary condition 
rather than a procedure. This is because external social capital serves a context for 
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members to interact with external members such as managers at other firms or gov-
ernmental officials. In addition, prior studies (e.g. Nyberg et al. 2014; Payne et al. 
2011) already emphasize that future researchers should focus on which role a firm’s 
external social capital (i.e. bridging ties) acts at the relationship between employ-
ees’ human capital and subsequent outcomes at the unit level. Little research exam-
ined the effect such as a mediating influence of the dyad-level human capital can be 
reinforced or constrained by the bridging ties within which the unit-level employees 
operate.

According to RBV, the bridging ties are tangible resources (Wernerfelt 1984) that 
can create a situational resource for the recognition of new opportunities and self-
renewal activities at the unit level. Wright and McMahan (1992) also proposed that 
social relationships such as bridging ties can a type of inimitability of competitive 
advantages deriving from creating a situational context to generate value such as 
CE. Such value creation (e.g. CE) only occur under unique bridging ties condition 
by using specific rules to allocate resources within the firm (Kuratko et al. 1990). 
Consequently, such value created under the context of the bridging tie adopting 
by human beings cannot be duplicated. The RBV perspective sees bridging ties as 
an important social resource linking the firm-level HR practices and the outcomes 
across levels as in the unit’s CE (McEvily and Zaheer 1999; Gedajlovic et al. 2013). 
Therefore, we suggest that firm-level bridging ties are best considered as an asset, 
which can be taken as a moderator (Simsek and Heavey 2011). Ostroff and Bowen 
(2016) also indicate that researchers should examine the top-down effect of HPWS 
and bridging ties and how and why they influence employee responses. Therefore, 
we focus on bridging ties at the firm-level rather than unit-level in relation to how 
and why such ties moderates the relationship between firm-level HPWS and unit-
level CE through dyad-level human capital. In addition, we contend that past studies 
neglect social capital as a boundary condition between HPWS and outcomes. In par-
ticular, a firm with external social capital (i.e. bridging ties) could be a situational 
enhancer rather than a processor between HPWS and outcomes. Therefore, we argue 
that cross-level (i.e. a top-down) effect of firm-level HPWS on unit-level CE should 
be examined.

Firm-level bridging ties by faciliating a interpersonal interaction and knowl-
edge exchange promotes innovation, which can be seen as a moderator (Stam and 
Elfring 2008). Strong firm-level bridging ties may be taken as a contextual factor 
(Howell et al. 1986) and more enhance the positive relationship of firm-level HPWS 
on unit-level CE by an indirect influence on a dyad-level human capital. The firm-
level bridging ties increases the relationship of the firm-level HPWS on unit-level 
CE by the dyad-level human capital. How might the work? First, firm-level bridg-
ing ties offers a specific context of firms in which a firm-level HPWS can raise the 
member’s perception of innovativeness and entrepreneurial ideas in terms of CE 
through upgrading the dyad-level human capital in the workplace. Managers may 
acquire various useful resources and experiences to deal with a challenging exter-
nal environment (Stuart et al. 1999) through connecting bridging ties to other firms 
and government officials (Stam and Elfring 2008). Su et al. (2018) indicate that an 
organization facilitating HPWS not only increase the members’ human capital but 
also better promote bridging ties. Therefore, we contend that when an employee is 
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located in a firm-wide situation that is formed by a high level of external network-
ing, the employee is likely to respond rapidly to various entrepreneurial possibilities 
for start-up activities (Gaglio and Katz 2001), because what is emphasized on the 
firm-level HPWS collaborated with the firm’s bridging ties. The collective employ-
ees at the dyad-level are accordingly more willing to raise their KSAOs as required 
by the firm’s HPWS and therefore be more prepared to involve in the creation of a 
firm’s bridging ties (Burt 1992) that would contribute to new business development 
and strategic renewal activities. The result is that a firm with high-quality social 
relationships is viewed as constantly accessible. Accordingly, connected external 
relationships are boosted, creating a positive environment in which more members 
will recognize the new opportunities opened up by CE at the unit level. Second, if 
that strong external connected networks do not exist at the firm level, the members 
would less have stimulated from external environment, as the situation cultivated in 
that firm by the HPWS may give increase to cognitive dissonance among the firm’s 
managers. Therefore, the promotion of innovation, new business opportunities and 
self-renewal activity within the firm would be muted, and this may negatively influ-
ence the CE at the unit level. Finally, the dyad-level human capital can foster the 
pursuit of new venturing opportunities, innovation, and self-renewal by creating 
beneficial bridging ties in the firm. We suggest that an external interaction of firm 
and connected networks, which accelerates an inter-unit flow of information and 
knowledge, will complement the intra-unit information exchange by increasing the 
employees’ ability to recognize opportunities at the unit level. Also, under condi-
tions of strong external connection, the total amount of knowledge sharing will be 
increased including sharing highly sensitive or confidential knowledge (Yli-Renko 
et al. 2001). This is because there is less risk that employees at the unit level would 
opportunistically exploit such knowledge (McEvily et al. 2003). Moreover, the dis-
covery for novel business opportunities and the exploitation of strategic renewal 
activity are by nature a social activity (Sullivan and Marvel 2011). Consequently, 
novel business development and self-renewal activities are influenced by the exter-
nal social context in the firm (Mosey and Wright 2007).

We contend that firm-level bridging ties could reinforce the mediation influ-
ence of dyad-level human capital between firm-level HPWS and unit-level CE. This 
is because firm-level bridging ties can assist managers and employees to develop 
higher level of interactions externally such as governmental officials to acquire 
knowledge and information. In addition, a firm consisting of high levels of bridging 
ties provides more resource bases (i.e. dyad-level human capital) to maintain com-
petitive advantages (Adler and Kwon 2002; Floyd and Wooldridge 1999). Members 
of a firm promote CE through knowledge exchange with the external social networks 
of the firm (Li et al. 2018; Shipilov et al. 2017). These members of a firm would 
understand the demands of managers at other firms and government officials, and 
adapt behavioral and communication patterns accordingly to fit the social situation 
in the context of HPWS (Li et al. 2018). Following the RBV perspective (McEvily 
and Zaheer 1999), the firm-level bridging ties create a situational context to aug-
ment the positive relationship of a firm-level HPWS on unit-level CE by the dyad-
level human capital. We hypothesize,
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Hypothesis 3 Firm-level bridging ties positively moderates the indirect influence of 
a firm-level HPWS and a unit-level CE, via the dyad-level human capital, so that the 
indirect influence is stronger when the firm-level bridging ties is stronger.

3  Method

3.1  Research samples and design

We focus on CE in the Taiwanese context because innovation has been strongly 
emphasized as a driver of economic growth and industrial development by the Tai-
wanese government. Since 2016, the Taiwanese government has promoted promot-
ing the “Key Innovative Industries”, including manufacturing and service sectors 
(Ministry of Economic Affairs [MOEA] 2016: 8). Therefore, in early 2016, chief 
executive officers (CEOs) of 138 manufacturing and service sectors firms in Tai-
wan were invited to participate. Before the formal tests of our research, we followed 
Hinkin (1998) practices to conduct a pre-test performed for validation of exploratory 
factor analysis (EFA). The samples of EFA are above 150, and item: samples are 
equal to from 1:4 to 1:10 (Hinkin 1998: 111). We acquired 291 valid samples for 
the pre-test. The results of EFA show well validations of variables (please see the 
Appendix).

Multisource, different time points and multilevel data were collected to reduce CMB 
(Podsakoff et al. 2003). In 2016, firm-level HPWS were assessed by senior managers 
of firm’s headquarters (HQs). In 2017, dyad-level human capital was assessed by unit 
managers and employees; firm-level bridging ties were assessed by senior managers 
of firm’s headquarters (HQs). In 2018, unit-level CE was assessed by unit managers. 
Finally, in total 534 senior managers from the HQs of the firms, 1602 managers and 
3956 employees from 247 units in 108 firms answered the surveys. Where we had 
fewer than two managers from each unit, fewer than two employ from each unit, and 
fewer than two senior managers from the HQs these were excluded from our final sam-
ple. We received usable surveys from 420 senior managers (78.7%), 1260 managers 
(78.7%) and 3348 employees (84.6%) of 210 units from 96 firms. On average each firm 
had 2.19 units (s.d. = 0.17) and 4.38 senior managers (s.d. = 0.23); a unit had 6.00 man-
agers (s.d. = 0.00) and 15.94 employees (s.d. = 2.76). No significant differences were 
discovered between valid and excluded in our sample in terms of firm size or number 
of the unit. According to Armstrong and Overton (1977), evaluating non-response bias 
by comparing first 10 percent and last 10 percent respondents. We did not discover sig-
nificant differences across these dimensions. These samples included 84 manufactur-
ing sector firms (87.5%) and 12 service sector firms (12.5%). The unit-level managers’ 
average tenure is 9.14 years (Table 3), and their average age is 49.13 (s.d. = 0.90).

In addition, we employed a Harman one-factor analysis to test the CMB by conduct-
ing an unrotated factor analysis. In senior manager sample: Eight factors were acquired 
(so more than one factor); the variance explained by the first factor was 18.44% (so less 
than 50%); and finally, the variance explained by the first factor was less than half of the 
total variance explained (73.75%). In unit manager sample: Four factors were acquired 
(so more than one factor); the variance explained by the first factor was 30.09% (so less 
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than 50%); and finally, the variance explained by the first factor was less than half of 
the total variance explained (71.31%). Finally, our result showed that social desirability 
was not associated with these variables (p ≥ 0.05) and no discovery significant differ-
ences between the two models (Podsakoff et  al. 2003). In sum, we can suggest that 
CMB does not emerge to show in the data.

3.2  Measurements

To confirm reliability and validity of scales in questionnaires, we adopted the back-
translation method (Brislin 1980). The Appendix provides the question from the 
questionnaire.

3.2.1  Unit‑level corporate entrepreneurship

To measure unit-level corporate entrepreneurship, we adapted measures from previ-
ous studies (Simsek 2007; Zahra 1996) with a 17-item 7-point scale. Scale reliabil-
ity (α = 0.75). The scale reveals a good model fit [χ2 = 7.93, df = 2, p < 0.05, root mean 
square error of approximation (RMSEA) = 0.05, comparative fit index (CFI) = 0.99, 
goodness-of-fit index (GFI) = 0.99, Tucker-Lewis index (TLI) = 0.99]. Tests show 
that managers from the same unit had high agreement regarding unit-level CE [mean 
 rwg(j) = 0.95, ICC(1) = 0.40, ICC(2) = 0.80] with a good reliability (α = 0.94, Composite 
reliability (CR) = 0.88, average variance extracted (AVE) = 0.64).

3.2.2  Firm‑level HPWS

To measure firm-level HPWS, we adapted from Liao et al. (2009) with a 37-item 
7-point scale. Scale reliability (α = 0.95). The scale reveals a good model fit 
[χ2 = 6.06, df = 2, p < 0.05, RMSEA = 0.07, CFI = 0.99, GFI = 0.99, TLI = 0.99]. The 
tests show that senior managers from the same firm had high agreement regarding 
the firm-level HPWS [mean  rwg(j) = 0.98, ICC(1) = 0.46, ICC(2) = 0.79] with a good 
reliability (α = 0.96, CR = 0.92, AVE = 0.75).

3.2.3  Firm‑level bridging ties

To measure firm-level bridging ties, we adapted from Peng and Luo (2000) with a 
6-item 7-point scale. The scale reveals a good model fit [χ2 = 3.05, df = 2, p > 0.01, 
RMSEA = 0.04, CFI = 0.99, GFI = 0.99, TLI = 0.99]. The tests show that senior 
managers from the same firm had high agreement regarding the firm-level bridg-
ing ties [mean  rwg(j) = 0.88, ICC(1) = 0.39, ICC(2) = 0.74] with a good reliability 
(α = 0.88, CR = 0.90, AVE = 0.70).

3.2.4  Dyad‑level human capital

To measure dyad-level human capital, we adapted from Subramaniam and 
Youndt (2005) with a 5-item 7-point scale. The scale reveals a good model fit 
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(managers: [χ2 = 7.40, df = 2, p < 0.05, RMSEA = 0.05, CFI = 0.99, GFI = 0.99, 
TLI = 0.99]; employees: [χ2 = 59.27, df = 2, p < 0.01, RMSEA = 0.08, CFI = 0.99, 
GFI = 0.99, TLI = 0.98]). The tests show that managers and employees from the 
same unit had high agreement regarding the dyad-level human capital (managers: 
[mean  rwg(j) = 0.85, ICC(1) = 0.46, ICC(2) = 0.83]; employees: [mean rwg = 0.85, 
ICC(1) = 0.39, ICC(2) = 0.91]) with a good reliability (managers: α = 0.94, 
CR = 0.94, AVE = 0.80; employees: α = 0.91, CR = 0.92, AVE = 0.74).

3.2.5  Covariates

First, size effect (number of employees in a firm, subordinates under a manager, top 
management team (TMT) in a firm), environmental uncertainty and industry sectors 
(manufacturing and service industries) were controlled because these are connected 
to a firm’s ability about responding dramatic and complex resource contexts varia-
tion (Kuratko et al. 1997). Second, firm age and unit age were controlled because 
these variables are taken as being associated with unit-level CE (Hayton 2005). 
Third, unit-level managers’ tenure was controlled because the variable is taken as 
being associated with unit-level CE (Simsek 2007).

These measurements were four distinct dimensions rather than one single dimen-
sion to examine construct-related discriminant validity (i.e. firm-level high-perfor-
mance work systems; firm-level bridging ties; dyad-level human capital; unit-level 
corporate entrepreneurship) (Anderson and Gerbing 1988; Bagozzi et al. 1991). The 
four-factor hypothesized model was compared to 11 competitive models. Table  1 
presents the results of model comparison. Comparison to the other models, the 
hypothesized model has the best model fit.

We adopted Mplus 7.4 (Muthén and Muthén 2015) to conduct comparison 
of structural models (including reverse causality models) and Monte Carlo simu-
lation to robustly examine the confidence intervals (CIs) of all paths, mediation 
effects (James et al. 2006) and moderated mediation effects in the multilevel moder-
ated mediation (Bauer et al. 2006; Hayes and Rockwood 2017; Hayes et al. 2017). 
Table 2 shows comparison of structural models.

4  Results

To investigate the nomological validity of these measures, we followed Spiro and 
Weitz’s (1990) approach to test the correlations between firm-level HPWS, unit-
level CE, and dyad-level human capital (Table 3). The results reveal that these scales 
have good nomological validity. Table 3 also depicts descriptive statistics and cor-
relations. We test these hypotheses by utilizing hierarchical linear modelling (HLM) 
because of the nature of nested data.

We adopt grand mean-centered to interpret for the HLM results to control the 
Level 1 effects for examining the incremental effects of the Level 2 variables and 
decreases multicollinearity in Level 2 estimates (Hofmann and Gavin 1998). Fol-
lowing Kenny et al. (1998) we used three steps to test mediation effect. First, there 
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was a significantly positive influence of firm-level HPWS and dyad-level human 
capital (γ = 0.88, p < 0.01, Model 1, Table 4). Hypotheses 1 was supported. Second, 
there was a significantly positive influence of firm-level HPWS and unit-level CE 
(γ = 0.87, p < 0.01, Model 2, Table  4). Third, dyad-level human capital mediated 
the influence of firm-level HPWS and unit-level CE (γ = 0.49, p < 0.01, Model 3, 
Table  4), and the influence of firm-level HPWS remained significant but reduced 
(γ = 0.44, p < 0.05, Model 3, Table 4). Hypotheses 2 was supported.

In Model 4, we regressed the slope estimates for unit-level CE acquired from 
Level 1 on bridging ties at Level 2 to test this moderated effect (Bryk and Rauden-
bush 1992). Additionally, since false cross-level moderated effect might be found if 
between-groups moderated effects are not controlled for (Hofmann and Gavin 1998), 
we included the moderated effects of firm-level HPWS × firm-level bridging ties at 
Level 2. The moderated effect of firm-level HPWS and firm-level bridging ties was 
not significant (γ = −  0.07, p > 0.10, Model 4, Table  4), however, the cross-level 

Table 1  Comparison of measurement models

a Firm-level high-performance work systems (HPWS); firm-level bridging ties (BT); unit-level corporate 
entrepreneurship (CE); dyad-level human capital (HC)
b HPWS + BT; CE; HC
c HPWS + CE; BT; HC
d HPWS + HC; BT; CE
e BT + CE; HPWS; HC
f BT + HC; HPWS; CE
g CE + HC; HPWS; BT
h HPWS + BT + CE; HC
i HPWS + BT + HC; CE
j HPWS + CE + HC; BT
k  BT + CE + HC; HPWS
l HPWS + BT + CE + HC
*p < .05, **p < .01, *** p < .001

Model No. of factors χ2 df △χ2 △df RMSEA CFI GFI TLI

Hypothesized Foura 401.96 164 – – 0.08 0.95 0.90 0.94
1 Threeb 497.12 165 95.16*** 1 0.12 0.85 0.74 0.84
2 Threec 477.86 165 75.90*** 1 0.12 0.85 0.74 0.84
3 Threed 476.90 165 74.94*** 1 0.12 0.85 0.75 0.84
4 Threee 477.08 165 75.12*** 1 0.12 0.85 0.75 0.84
5 Threef 486.70 165 84.74*** 1 0.12 0.85 0.74 0.84
6 Threeg 474.28 165 72.32*** 1 0.12 0.85 0.74 0.84
7 Twoh 558.73 167 156.77*** 3 0.13 0.84 0.73 0.83
8 Twoi 566.46 167 164.50*** 3 0.13 0.84 0.73 0.83
9 Twoj 580.47 167 178.51*** 3 0.13 0.84 0.73 0.83
10 Twok 555.56 167 153.60*** 3 0.13 0.84 0.73 0.83
11 One1 664.93 170 262.97*** 6 0.14 0.83 0.72 0.82
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moderated effect was significant (γ = 0.10, p < 0.05, Model 4, Table 4). These results 
provide support for Hypothesis 3 and indicate that a positive firm-level bridging ties 
increased the effect of firm-level HPWS on unit-level CE through dyad-level human 
capital.

Finally, we also conducted simple slope tests. The indirect influence of firm-level 
HPWS (via dyad-level human capital) on unit-level CE at low and high levels of 
firm-level bridging ties (t = 5.83, p < 0.01) (Fig. 2).

4.1  Robustness check

We used Mplus 7.4 (Muthén and Muthén 2015) including Monte Carlo tech-
nique to run the analyses. Table 5 showed that firm-level HPWS was positively 
associated to dyad-level human capital (b = 0.99, p < 0.001; 95% CI = [0.90, 
1.08]). Therefore, hypothesis 1 was supported. Second, firm-level HPWS was 
positively associated to unit-level CE (b = 0.71, p < 0.05; 95% CI = [0.24, 1.18]). 
Third, dyad-level human capital was positively related to unit-level CE (b = 0.69, 

Table 2  Comparison of structural models

All models include the control variables. Models 2, 3, 4, and 5 include the appropriate lower order terms 
for the tested interactions. AIC = Akaike information criterion; BIC = Bayesian information criterion; 
Adj. BIC = sample-size adjusted Bayesian information criterion
a Satorra-Bentler scaled chi-square difference test
*p < .05. **p < .01. ***p < .001

Model AIC BIC Adj. BIC Log-Likelihood Model compari-
son

△df △χ2a

Model 1
Null model

1065.37 1098.84 1067.16 − 522.69

Model 2
Reverse causality 

model (exclud-
ing hypoth-
esized interac-
tion effects)

796.76 843.62 799.26 − 384.38 Model 2 versus 1 1 124.04***

Model 3
Baseline model 

(i.e. excluding 
hypothesized 
interaction 
effects)

603.90 654.10 606.57 − 286.95 Model 3 versus 1 1 506.97***

Model 4
Reverse causality 

model

561.55 591.67 563.15 − 271.77 Model 4 versus 1 5 318.83***

Model 4 versus 2 4 159.73***

Model 4 versus 3 4 17.50**

Model 5
Hypothesized 

model

399.05 432.52 400.83 − 189.52 Model 5 versus 1 6 421.73***

Model 5 versus 2 5 268.77***

Model 5 versus 3 5 113.95***

Model 5 versus 4 1 102.17***
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Table 4  Hierarchical linear modelling results: effects of firm-level high-performance work systems on 
unit-level corporate entrepreneurship

* p < 0.10, **p < 0.05, ***p < 0.01
HPWS high-performance work systems, BT bridging ties, HC human capital, CE corporate entrepreneur-
ship, TMT top management team

Level and variables HC CE CE CE

(Model 1) (Model 2) (Model 3) (Model 4)
Unit/dyad-level (Level 1) (n = 210)
 Intercept − 0.66** − 1.61*** − 1.22*** 3.25***

 Unit size − 0.00*** − 0.00 0.00 0.00
 Unit age 0.00 − 0.01*** − 0.01*** − 0.01***

 Manager tenure in the current job 0.00 − 0.02*** − 0.03*** − 0.02
 Dyad-level HC 0.49*** 0.47***

Firm-level (Level 2) (n = 96)
 Firm size (log of employees) 0.11*** 0.06 − 0.00 − 0.05**

 Firm age − 0.01*** 0.00** 0.01*** 0.01***

 TMT size (log of TMT) − 0.08*** 0.01 0.05* 0.08***

 Environmental uncertainty 0.17*** 0.22** 0.14** 0.26***

 Sector 0.08 0.57*** 0.52*** 0.50***

 HPWS 0.88*** 0.87*** 0.44*** 0.39
 BT 0.80**

 HPWS × BT − 0.07
 Cross level
 Dyad-level HC × firm-level BT 0.10**

 Pseudo R2 0.97 0.78 0.21 0.24

Fig. 2  Indirect effect of firm-level high-performance work systems (HPWS) (via dyad-level human capi-
tal) on unit-level corporate entrepreneurship at low and high levels of firm-level bridging ties
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p < 0.001; 95% CI = [0.48, 0.90]). Fourth, dyad-level human capital positively 
mediated the effect of firm-level HPWS and unit-level CE (b = 0.68, p < 0.001; 
95% CI = [0.48, 0.88]). Thus, hypothesis 2 was supported again. Fifth, the cross-
level moderated effect of dyad-level human capital and firm-level bridging ties 
positively moderated on unit-level CE (b = 0.11, p < 0.01; 95% CI = [0.04, 0.18]). 
Finally, firm-level bridging ties positively moderated the influence of firm-level 
HPWS and unit-level CE by dyad-level human capital (b = 0.11, p < 0.01; 95% 
CI = [0.05, 0.17]). Following Wiedemann et  al.’s (2009) approach to robustly 
check the moderated mediation effects by a simple slope test, Fig. 3 the indirect 
influence is plotted at all values of the moderator with a 95%-confidence band. 
Table 5 and Fig.  3 revealed that the conditional indirect influence of firm-level 
bridging ties between firm-level HPWS and unit-level CE by dyad-level human 
capital was significant positive difference between higher (b = 0.89, p < 0.001; 

Table 5  Additional analysis—two-level moderated mediation model: paths, estimate, and their 
 significancea

a n = 210 at the unit/dyad level (level 1); n = 96 at the firm level (level 2)
b* p < .05, **p < .01, ***p < .001
c SE = standard error of estimate
d 50000 times
e CI = confidence interval; LLCI = lower level of the 95% confidence interval; ULCI = upper level of the 
95% confidence interval
HPWS high-performance work systems, BT bridging ties, HC human capital, CE corporate entrepreneur-
ship

Part A: direct effect (unstandardized estimates) Estimate  (SEc) Monte Carlo 
 simulationd

LLCIe ULCIe

Firm-level HPWS → Dyad-level HC 0.99*** (0.05) 0.90 1.08
Firm-level HPWS → Unit-level CE 0.71* (0.28) 0.24 1.18
Dyad-level HC → Unit-level CE 0.69*** (0.13) 0.48 0.90
Part B: Moderated effect (unstandardized estimates) Estimate (SE) LLCI ULCI
Firm-level BT → Unit-level CE 0.69** (0.25) 0.27 1.11
Dyad-level HC × Firm-level BT → Unit-level CE 0.11** (0.04) 0.04 0.18
Part C: Indirect effect (unstandardized estimates) Estimate (SE) LLCI ULCI
Firm-level HPWS → Dyad-level HC → Unit-level CE 0.68*** (0.12) 0.48 0.88
Part D: Moderated mediation effect (unstandardized estimates) Estimate (SE) LLCI ULCI
Firm-level HPWS → Dyad-level HC × Firm-level BT → Unit-level CE 0.11** (0.04) 0.05 0.17
Part E: Unit-level CE
Moderator (Firm-level BT)

Estimate LLCI ULCI

− 2 0.07 -0.75 0.89
− 1 0.34 -0.28 0.96
0 0.61*** 0.09 1.13
1 0.89*** 0.27 1.51
2 1.16*** 0.39 1.93
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95% CI = [0.27, 1.51]) than low one standard deviation of mean (b = 0.34, 
p > 0.05; 95% CI = [-0.28, 0.96]). Therefore, hypothesis 3 was also supported. 

Following previous studies (e.g. Baum et al. 2003) we use Stata14 to perform 
the tests treating firm-level HPWS as endogenous and the remaining variables 
as instruments for firm-level HPWS. Therefore, the null and alternative hypoth-
eses are: (1) Null Hypothesis: Firm-level HPWS is exogenous; (2) Alternative 
Hypothesis: Firm-level HPWS is endogenous. Table  6 presents the findings of 
the tests. Both findings do not reject the null hypothesis that firm-level HPWS is 
exogenous at the high significance level of 1%.

Following previous studies (e.g. Baum et al. 2003), we use Stata14 to perform the 
tests treating firm-level bridging ties as endogenous and the remaining variables as 

Fig. 3  Second stage moderated mediation effect of firm-level high-performance work systems (HPWS) 
on unit-level corporate entrepreneurship at low and high levels of firm-level bridging ties through dyad-
level human capital

Table 6  Firm-level HPWS 
endogeneity tests results

HPWS high-performance work systems, CE corporate entrepreneur-
ship
*** Significant at 1* level

Firm-level HPWS endogeneity test

Unit-level CE

Test Calculated critical values P values

Durbin 0.05845*** 0.80896
Wu-Hausman 0.05817*** 0.80946
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instruments for firm-level bridging ties. Therefore, the null and alternative hypoth-
eses are: (1) Null Hypothesis: Firm-level bridging ties is exogenous; (2) Alternative 
Hypothesis: Firm-level bridging ties is endogenous. The results of the tests are in 
Table 7. Both test results do not reject the null hypothesis that firm-level bridging 
ties is exogenous at the high significance level of 1%.

5  Discussion

Previous research has explored how SHRM practices affect organizational mem-
bers and organizations (e.g. Bornay‐Barrachina et  al. 2012; Gong et  al. 2010; 
Guthrie 2001; Wei and Lau 2008). Their finding indicated that an organization’s 
performance was driven by a strategy-aligned HRM. We echo many scholars’ calls 
to explore related black boxes between SHRM and CE across levels (e.g. Hayton 
2005; Schmelter et  al. 2010; Wright and Ulrich 2017), our study concentrates on 
the growth of CE, SHRM practices, and the procedures underlying their connection. 
In particular, we demonstrated that a firm-level HPWS was positively associated to 
unit-level CE. Dyad-level human capital mediated the influence of firm-level HPWS 
and unit-level CE. In addition, the firm-level bridging ties acted as a moderating 
role: when the firm-level bridging ties was stronger, the indirect positive relationship 
with unit-level CE was stronger for firm-level HPWS. Overall, several theoretical 
and practical contribution are apparent. By responding to the call by Fu et al. (2017), 
we conducted multilevel method with a focus on how multiple internal and external 
interaction effects of a firm’s HPWS influences units’ practices.Our findings echo Li 
et al.’s (2018) arguments, and we reveal that a firm can facilitate the emergence of 
human resources within units through external collective interactions of a firm, fur-
thering our understanding about the microfoundations of the RBV.

5.1  Theoretical implications

This study departs from the common approach of studying CE at a single level 
and examines the relationship among a firm-level HPWS, dyad-level human 
capital, firm-level bridging ties, and unit-level CE. Overall, this study extends 
RBV perspective to include the unit- and cross-level relationships with CE. 

Table 7  Firm-level bridging ties 
endogeneity tests results

HPWS high-performance work systems, CE corporate entrepreneur-
ship
***Significant at 1* level

Firm-level bridging ties endogeneity test

Unit-level CE

Test Calculated critical values P Values

Durbin 0.02313*** 0.87928
Wu-Hausman 0.02369*** 0.87768
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In an important departure from prior studies (e.g. Hayton 2005), which found 
mixed results on the influence of the firm-level HPWS and CE at the organiza-
tional level, this study shows that the firm-level HPWS has a positive effect on 
the unit-level CE. While much emphasis has been placed on the strong influence 
of CE on firm performance (e.g. Davidsson and Wiklund 2001; Zahra 1996), this 
study finds a bundle of HPWS that have a strong effect of CE at lower levels 
such as the unit level. Our research supports Kaufman’s (2015b) arguments by 
employing RBV. HPWS is a directional system and then the system will cause 
outcomes. Our results contradict the propositions by scholars of scarce resources 
and adaptability perspective, that is, the causal relationship between HPWS and 
performance may be reversed. In line with RBV lens, firm-level HPWS can act as 
an antecedent of organizational outcomes, such as CE at the lower levels of the 
organizational bureaucracy. Moreover, advancing the existing SHRM research, 
this study complements to our comprehension of the effect of HPWS on unit level 
outcomes by centering on an important but under-studied indicator (Hayton 2005; 
Huselid 1995; Kaya 2006; Nyberg et al. 2014). Following RBV, this study posits 
that the dyad-level human capital is associated to the firm-level HPWS and unit-
level CE. Given the novelty of the firm-level HPWS approach to unit-level CE, 
no prior research has theorized and empirically examined any potential explana-
tory mechanism for it. In particular, this study finds that the firm-level HPWS 
has a positive indirect relationship with unit-level CE via the dyad-level human 
capital. The demonstration of this indirect effect is important, because the firm-
level HPWS could risk being lost into obscurity if scholars simply focus on the 
insignificant and direct results regarding CE (Hayton 2005). Moreover, the explo-
ration of the indirect role of the dyad-level human capital echoes the prior call 
for studies to the mediating mechanism of human capital (e.g. Schmelter et  al. 
2010). This study hence offers a more complete view of the role of the firm-level 
HPWS on unit-level CE. The valuable of dyad-level human capital supports the 
RBV notion in that firms can use HPWS to train employees’ KSAOs to utilize the 
achievement of the firm’s strategic goals (Boxall 1996; Day 1994). Echoing Arm-
strong and Shimizu’s (2007) and Barney’s (1991) arguments to demonstrate that 
KSAOs of all members in the units rather than only managers or employees who 
represent in the units are very hard to imitate as important assets. This implies 
that members can be fully motivated and exploited by utilizing a firm’s HPWS 
to cultivate unit-level CE (e.g. Schmelter et al. 2010; Zhang and Jia 2010). Our 
results demonstrate this assumption and such findings contribute to CE by explor-
ing its antecedent and indirect effect from RBV.

Moreover, drawing from RBV, we have found that the indirect influence of the 
firm-level HPWS and unit-level CE varies as a function of the bridging ties at 
the firm level. Prior researchers found that there were mixed results for HPWS 
and CE at a single level. This study therefore advances the SHRM approach 
to CE (e.g. Hayton 2005) by identifying the bridging ties at the firm level as a 
novel contextual factor. This implication is that the influence of the firm-level 
bridging ties may be exerted in different manners, depending on the maintenance 
and expansion of the accumulated social relationships to promote the seek new 
ventures, innovation and strategic renewal activities. In other words, too much 
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attachment of the bridging ties can lead to a situation in which innovation and 
business venturing actions are stifled. In general, responding to the call for more 
research into the role of bridging ties (Gedajlovic et al. 2013; Nyberg et al. 2014; 
Payne et al. 2011), we demonstrate that the firm-level bridging ties may actually 
play a positive moderating role when firms utilize the HPWS to foster unit-level 
CE using the dyad-level human capital. It therefore offers a new insight into the 
boundary condition of the firm-level bridging ties in the CE literature. Impor-
tantly, this study provides novel contributions to the multilevel theory of CE (e.g. 
Covin and Slevin 1991; Hannah and Lester 2009; Hunt 1991). Multilevel theory 
of CE refers to the manner in which corporate entrepreneurship is manifested 
across organizational levels influences corporate entrepreneurship’s ability to ful-
fill its promise as a driver of growth and renewal (e.g. Burgelman 1983, 1991). 
Multilevel theory of CE is needed because successful entrepreneurial corpora-
tions are those in which CE pervades the organization at all levels (Covin and 
Slevin 1991). Studies on CE also indicated that unit-level CE is vital to large 
diversified companies (Davidsson and Wiklund 2001). CE scholars mostly con-
centrate on the roles of firm-level or organizational-level variables rather than 
the lower level of the organizational landscape such as the unit. One noteworthy 
finding of this study is the moderating influence of firm-level bridging ties on 
the effect of firm-level HPWS and unit-level CE via dyad-level human capital. 
This result is consistent with the notion that CE is a multilevel phenomenon that 
involves cross-level relationships (e.g., Burgelman 1983, 1991; Covin and Slevin 
1991). It also extends the prior research (e.g. Carpenter et al. 2012; Gedajlovic 
et  al. 2013; Lavie 2006) to show that the lack of bridging ties at the firm-level 
is a situational enhancer may cause the reluctance of employees at the unit level 
to advance innovation, novel venturing and self-renewal activities. This implies 
that firm-level CE does not equate to the average of dyad-level CE. Therefore, a 
multilevel theory of CE involves a conceptualization of unit-level CE advances 
the understanding of simply averaging of individual CE activities (Hitt et  al. 
2007). Our research resonances previous research (e.g. Nyberg et  al.’s 2014; 
Payne et al.’s 2011) arguments using RBV through integrating human capital and 
social capital research from macro to micro, we reveal that firm-level bridging 
ties could be a contextual variable that moderates the relationship between firm-
level HPWS and unit-level CE through dyad-level human capital.

6  Practical implications

Our study illustrates that SHRM plays a core element in facilitating CE. Li et al. 
(2018) also recommend that firms need to systematically promote the accumula-
tion of human resources. For instance, we argue that leaders of a firm should 
design and structure a series of comprehensive HR systems including job design, 
compensation, information sharing, training and development practices to fit 
the goal for high performance of a firm. In particular, leaders of a firm could 
sort out job descriptions for different jobs to design corresponding job goals and 
then offer suitable salary and bonus, information sharing, training and relevant 
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promotion. As CE activities are often carried out by units, understanding unit-
level CE is of practical importance to managers. Our study also suggests that 
firm-level HPWS is an important antecedent for promoting unit-level CE. Firms 
can gain more value from SHRM through the unified implementation of HPWS 
and executives of a firm should retain unit talents. As our research reveals, human 
capital is the core of CE development and was established by all members of the 
unit over the years. If the most qualified and skilled people leave or switch units, 
HPWS for investment to develop human capital (i.e. selective staffing, training, 
high salary systems) will not be of much value (Donate et al. 2016). Moreover, 
talent loss leads to damage to unit human capital and the firm’s bridging ties. 
When members of a firm establish external connections and networks with other 
managers at other firms or government officials for knowledge exchange, some of 
these intangible assets may also be threatened because of the talent loss. There-
fore, loss of these talents may result in insufficient CE of a unit that may seriously 
damage the firm. It should be supported by the application of the HPWS through-
out the firm. However, if firms attempt to pursuit on the competitive advantage 
of CE, it is not enough to focus only on the HRM system. Managers may also 
encourage their employees to be continually innovative, by exploiting the col-
lective knowledge, skills and ability of unit employees. For striving innovative 
firms, we revealed that the importance of applying HPWS to inspire collective 
knowledge exchange interaction. The implication is that managers need to con-
sider how to use an appropriate firm-level HPWS to recruit and select employees 
with the professional KSAOs to meet the requirement of promoting business ven-
turing activities. Managers can also consider adapting the firm-level HPWS, to 
include aspects such as job design, compensation, information sharing, training 
and development practices with a focus on innovation and ideas (von Bonsdorff 
et  al. 2016). Moreover, managers can design programs to help employees learn 
how to implement innovative ideas and devote resources to promoting CE at the 
unit level. Furthermore, a firm-level HPWS can include such practices as higher 
rewards to encourage employees to develop entrepreneurial projects. Overall, 
firms need to create a social context and establish a knowledge exchange plat-
form that supports their employees and uses their professional KSAOs to practice 
CE at the unit level. In addition, managers may also find bridging ties useful to 
promote unit-level CE, and this can be done through situational factors such as 
social interaction and interrelationships external to the firm. For instance, man-
agers can assist the intrafirm promotion of innovation, business venturing and 
strategic renewal action by creating a close-knit network with intensive social 
interaction with external of the firm. In addition, a firm should enhance a firm’s 
bridging ties to a unit’s CE by establishing a site or a platform of knowledge 
sharing and transfer with external networks, including managers at other firms 
and government officials. For example, members of a firm would inventory lists 
of external networks and regularly connect with managers at other firms and gov-
ernment officials. In particular, according to our research results, when members 
of a firm interact with the outside based on the perspective of a firm’ overall strat-
egies, HPWS can better raise CE. Therefore, a firm should express clear strategic 
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visions and recognize the potential value of innovation to let employees support a 
firm’s goals and ensure that employees’ collective efforts are moving in the right 
direction (Li et al. 2018).

7  Limitations and future avenues

Our study has limitations but does offer new directions for future research. First, 
the variable of CE has only three dimensions. Future research can replicate the 
research with a broader sampling size in different economies (e.g. Semrau et al. 
2016 research) or industries (i.e. the software development industry (Bhatti 
and Ahsan 2016)). According to a call of Kraus et  al. (2019), future research-
ers should develop a construct of digital entrepreneurship in the era of digital 
business models. Although we did check for any response bias, future replication 
studies could assist in reducing any potential response bias. For instance, other 
strategic orientations, such as a learning orientation and a market orientation can 
also be examined (Schmelter et al. 2010). Second, our study is one of the first to 
investigate dyad-level human capital as a process that links the firm-level HPWS 
and the unit-level CE. Other potential unit processes may be found to exist such 
as dyad-level absorptive capacity, because such a construct may provide more 
specific insights into the process of how new knowledge is acquired, transferred 
and exploited to promote CE. Third, our study does not test other dimensions 
of intellectual capital such as organizational capital that would interfere the 
multilevel influences of HPWS on CE at the unit level. It is likely that the dif-
ferent level organizational capital might have different influences on CE at the 
unit-level. Fourth, following Bouncken et al. (2020), Hock-Doepgen et al. (2020) 
and Kraus et al. (2018), future scholars could use fuzzy-set qualitative compara-
tive analysis (fsQCA) to robustly check the empirical results. Finally, we argue 
that future researchers should referent Ferreira et  al.’s (2019) review paper and 
Palmer et al. (2019) to explore the antecedents and outcomes of CE by adopting 
different theories, including knowledge spillover theory of entrepreneurship, cre-
ation and networks theory, decision-making theory, specialization of labor, social 
entrepreneurship theory, entrepreneurship in the informal economy, and theory of 
planned behaviour.

Appendix: Measurement instrument and exploratory factor analysis 
results

See Tables 8, 9, 10, 11.
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Table 8  Unit-level corporate entrepreneurship

The three factors explained 67.76% of the variance

Dimensions Factors

1 2 3

Innovation
1. Spending heavily (well above the industry average) on product development .74 .29 .12
2. Introducing a large number of new products to the market .78 .18 .12
3. Acquiring significantly more patents than its major competitors .85 .10 .20
4. Pioneering the development of breakthrough innovations in its industry .85 .17 .20
5. Spending on new product development initiatives .69 .21 .23
Venturing
6. Entering new markets .25 .69 .20
7. Acquiring companies in different industries .24 .48 .27
8. Establishing or sponsoring new ventures .22 .85 .12
9. Finding new niches in current markets .23 .78 .15
10. Financing start-up business activities .29 .80 .16
11. Creating new semi-autonomous and autonomous units .06 .66 .20
Strategic renewal
12. Divesting unprofitable business units .13 .17 .78
13. Changing its competitive approach .19 .22 .82
14. Reorganizing operations, units, and divisions to ensure increased coordina-

tion and communication
.28 .17 .78

15. Redefining the industries in which it competes .25 .13 .53
16. Introducing innovative human resource programs .29 .21 .54
17. First in the industry to introduce new business concepts and practices .34 .32 .47
Eigenvalue 8.61 1.59 1.32
Percentage of variance explained 27.94 21.56 18.26
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Table 10  Firm-level bridging ties

The two factors explained 82.41% of the variance

Dimensions Factors

1 2

Ties with managers at other firms
1. Top managers at buyer firms .84 .28
2. Top managers at supplier firms .93 .10
3. Top managers at competitor firms .60 .32
Ties with government officials
4. Political leaders in various levels of the government .25 .92
5. Officials in industrial bureaus .19 .96
6. Officials in regulatory and supporting organizations such as tax 

bureaus, State banks, commercial administration bureaus, and the like
.29 .89

Eigenvalue 35.49 46.92
Percentage of variance explained 1.17 3.77

Table 11  Dyad-level human capital

The one factor explained 80.47% of the variance
The one factor explained 74.58% of the variance

Dimensions Factors
1

Manager rating
1. Our employees are highly skilled .85
2. Our employees are widely considered the best in our industry .90
3. Our employees are creative and bright .92
4. Our employees are experts in their particular jobs and functions .93
5. Our employees develop new ideas and knowledge .89
Eigenvalue 4.02
Percentage of variance explained 80.47
Employee rating
1. Our employees are highly skilled .78
2. Our employees are widely considered the best in our industry .88
3. Our employees are creative and bright .89
4. Our employees are experts in their particular jobs and functions .90
5. Our employees develop new ideas and knowledge .86
Eigenvalue 3.73
Percentage of variance explained 74.58
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