THIS ARTICLE HAS BEEN CORRECTED. SEE LAST PAGE
Journal of Applied Psychology
2014, Vol. 99, No. 4, 665– 680

© 2014 American Psychological Association
0021-9010/14/$12.00 DOI: 10.1037/a0035679

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

Do High-Commitment Work Systems Affect Creativity?
A Multilevel Combinational Approach to Employee Creativity
Song Chang

Liangding Jia

The Chinese University of Hong Kong

Nanjing University

Riki Takeuchi

Yahua Cai

Hong Kong University of Science and Technology

Nanjing University

This study uses 3-level, 2-wave time-lagged data from a random sample of 55 high-technology
firms, 238 teams, and 1,059 individuals in China to investigate a multilevel combinational model of
employee creativity. First, we hypothesize that firm (macrolevel) high-commitment work systems
are conducive to individual (microlevel) creativity. Furthermore, we hypothesize that this positive
crosslevel main impact may be combined with middle-level (mesolevel) factors, including team
cohesion and team task complexity, such that the positive impact of firm high-commitment work
systems on individual creativity is stronger when team cohesion is high and the team task more
complex. The findings from random coefficient modeling analyses provide support for our hypotheses. These sets of results offer novel insight into how firms can use macrolevel and mesolevel
contextual variables in a systematic manner to promote employee creativity in the workplace, despite
its complex nature.
Keywords: high-commitment work systems, team cohesion, team task complexity, creativity, multilevel
combinational approach

Farmer, 2002), and affect and mood (e.g., Amabile, Barsade,
Mueller, & Staw, 2005; George & Zhou, 2002).
Because of the critical importance of employee creativity for
firms to gain competitive advantages, scholars have also devoted
vast interest in understanding whether and how employee creativity can be promoted through contextual influences or interventions.
In a seminal work along this line of research, Amabile (1983)
alerts to the fact that “there has been a concentration on the
creative person to the neglect of ‘creative situations,’ that is,
circumstances conducive to creativity” (p. 358). Similarly, Sternberg and Lubart (1996) noted:

Employee creativity is defined as the generation of both novel
and useful ideas (e.g., Zhou, 1998; Zhou & Shalley, 2003) and is
recognized as a major contributor to organizational innovation and
competitive advantage in dynamic environments (e.g., Amabile,
1988). Therefore, the topic of employee creativity has attracted
increasing attention from both scholars and practitioners (e.g.,
Amabile, 1983; Florida & Goodnight, 2005). Extant research has
suggested that creativity is often a result of distinctive individual
features, such as intrinsic motivation (e.g., Amabile, 1983), creative personality (e.g., Oldham & Cummings, 1996), learning goal
orientation (e.g., Gong, Huang, & Farh, 2009), openness to experience (e.g., McCrae, 1987), creative self-efficacy (e.g., Tierney &

One needs an environment that is supportive and rewarding of creative ideas. One could have all of the internal resources needed to
think creatively, but without some environmental support (e.g., a
forum for proposing those ideas), the creativity that a person has
within him or her may never be displayed. (p. 684)
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Existing research has suggested that creativity is subject to a
variety of contextual influences, such as transformational leadership (e.g., Gong et al., 2009; Shin & Zhou, 2003), abusive supervision (Liu, Liao, & Loi, 2012), leader–member exchange (e.g.,
Tierney, Farmer, & Graen, 1999) and team–member exchange
(Liao, Liu, & Loi, 2010), supervisor expectations (e.g., Tierney &
Farmer, 2004), team bureaucratic practices (e.g., Hirst, Van Knippenberg, Chen, & Sacramento, 2011), autonomy (e.g., Liu, Chen,
& Yao, 2011; Zhou, 1998), the presence of creative role models
(e.g., Zhou, 2003), team-level cognitive diversity (Shin, Kim, Lee,
& Bian, 2012), and team knowledge management processes (Sung
& Choi, 2012).
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Interestingly, despite the consensus that creativity can be meaningfully enhanced via contextual influences, considerably less
research has been devoted to how firms use their strategic human
resource management (SHRM) systems to promote creativity (for
reviews, see Shalley & Gilson, 2004; Zhou & Shalley, 2003).
SHRM, defined as “the pattern of planned human resource deployments and activities intended to enable an organization to achieve
its goals” (Wright & McMahan, 1992, p. 298), imposes one of the
most systematic contextual influences on employees’ attitudinal
and behavior outcomes as it creates a condition in which the
exchange relationships between employees and organizations are
formed, communicated, and managed (e.g., Bowen & Ostroff,
2004; Tsui, Pearce, Porter, & Tripoli, 1997). As a result, it seems
imperative to investigate whether, when, and how SHRM (or the
particular human resource strategies implemented by firms) affects
individual employees’ creativity (cf. Shalley & Gilson, 2004; Zhou
& Shalley, 2003). In this study, our first goal was to integrate the
SHRM and creativity literatures and develop a conceptual argument for the contextual impact of firm SHRM on individual
employee creativity (cf. Shalley & Gilson, 2004; Zhou & Shalley,
2003). As one example of SHRM, we specifically focus on highcommitment work systems (HCWS), which refer to a “system of
human resource management practices (such as employee participation, internal promotion, team rewards, profit sharing, extensive
training and benefits, job security, and so on) that signal commitment to the employees” (Xiao & Tsui, 2007, p. 2).1
We further posit that studying HCWS alone as an environmental
condition of creativity may not fully capture the overall picture of
multilevel, yet nested environmental conditions that lead to enhanced creativity (e.g., Hennessey, 2003). In particular, scholars
have suggested that the impact of environmental factors on individual creativity is highly complex because of the nested nature of
the environment, and scholars and practicing managers have to
take a systems perspective so as to develop a truly dynamic and
systemic understanding of creativity (Hennessey, 2003; Hennessey
& Amabile, 2010). George (2007) made a similar call that
future theorizing and research might benefit from adopting what Lee
and colleagues [2004] referred to as a combinational perspective
regarding contextual conditions with the potential to influence creativity in organizations. . . . The combinational approach suggests the
need to look at how contextual conditions interact with each other
(e.g., their consistency or inconsistency). . . . (p. 456)

Similarly SHRM scholars have suggested that one has to acknowledge the multilevel nature of HR systems and the intraorganizational variability to advance the SHRM research. In a seminal work, Bowen and Ostroff (2004) build from the
communication and attribution theories and stated, “All HRM
practices communicate messages constantly and in unintended
ways, and messages can be understood idiosyncratically, whereby
two employees interpret the same practices differently . . . (p. 206)
Nishii and Wright (2008) further suggested that one overlooked
area in extant SHRM research is the lack of attention to the
variability within organizations, stating that “we are concerned
with the lack of attention which has been paid to variability within
SHRM research. By variability we mean variability at all relevant
levels of analysis, but particularly variability within organizations
(i.e., individual and group levels)” (p. 226).2 Two pioneering
empirical studies along this line of research have indeed revealed

substantial variations across units, or even across employees from
the same unit, on both their perceptions of SHRM (Liao, Toya,
Lepak, & Hong, 2009) and the actual human capital (the likely
outcomes of such perceived differences in SHRM) (Liao et al.,
2009; Ployhart, Weekley, & Ramsey, 2009).
Following such conceptual calls (e.g., Bowen & Ostroff, 2004;
George, 2007; Hennessey, 2003; Hennessey & Amabile, 2010;
Nishii & Wright, 2008) and the evidence from prior pioneering
empirical work (Liao et al., 2009; Ployhart et al., 2009), our second
goal in this study was to integrate the nested nature of the environment where individual creativity arises and propose a multilevel, combinational approach to creativity by assessing how firms
can use macrolevel HCWS (i.e., firm) and important mesolevel
characteristics (i.e., team cohesion, team task complexity) in a
systematic manner to promote an environment conducive to employee creativity.3 In particular, we are interested in investigating
how mesolevel contextual variables could strengthen (or weaken)
the impact of firm HCWS on individual creativity.
In summary, we make primary contributions to both the extant
creativity and SHRM literature. First, we provide systematic evidence with regard to whether or not HCWS would generate an
environment conducive to employee creativity (Shalley & Gilson,
2004; Zhou & Shalley, 2003). To do so, we develop a multilevel,
combinational approach to studying the macro- and mesolevel
environmental factors that lead to employee creativity, offering an
improved understanding of the complex nature of the environments within organizations (e.g., George, 2007; Hennessey, 2003;
Hennessey & Amabile, 2010; Woodman, Sawyer, & Griffin,
1993). Second, we contribute to the SHRM literature by considering imperative variety within organizations and illustrating employee creativity as an important outcome that has not been considered in detail (e.g., Nishii & Wright, 2008). Practically, we
inform managers of more integrative and systematic suggestions
on when and how to create a “creative situation” so as to allow
employee creativity to flourish in their companies. Figure 1 presents our conceptual model.

Theoretical Overview and Hypotheses
HCWS as a Contextual Influence on
Individual Outcomes
A firm’s SHRM, equipped with a set of universalistic HRM
practices (e.g., selective hiring, comprehensive training, compar1
Whereas Lepak, Liao, Chung, and Harden (2006) have noted the
conceptual distinctions between various HR systems, Wood, de Menezes,
and Lasaosa (2003) have noted that the terms high commitment, high
involvement, and high performance are used interchangeably by various
scholars in describing these systems. In line with the current practice in
SHRM, we consider these terms to represent a particular type of HR
strategy that treats employees as valuable assets to the firm. For the specific
line of research that has focused on HCWS, please see Arthur (1994);
Collins and Smith (2006); Hom and Xiao (2011); Walton (1985); Whitner
(2001), and Xiao and Tsui (2007) for examples.
2
We especially thank the Editor, Robert Ployhart, for this suggestion.
3
Scholars from different disciplines may have different interpretations
of “micro” and “macro” (cf. Molloy, Ployhart, & Wright, 2011). In this
study, we follow a typical organizational behavior scholarly definition of
micro (individual), meso (team), and macro (firm) (e.g., Kozlowski, 2009).
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Figure 1.

Employee
Creativity

A multilevel combinational approach to employee creativity.

atively high pay, pay contingent on performance, incentive programs) represents the firm’s strategic approach to managing its
workforce. For example, HR strategies can be commitment based
or control based (Arthur, 1992, 1994). They can also be based on
mutual-investment, overinvestment, quasi-spot-contract, or underinvestment approaches (Tsui et al., 1997). Compared with the prior
research that has focused on single HR practices, the complexity
involved in creating a coherent HR system makes such advantages
hard to identify and imitate (Barney & Wright, 1998). Research
has convincingly shown that the creation and implementation of an
HR system with a set of universal HRM practices leads to various
firm-level HR outcomes, such as labor productivity (Youndt,
Snell, Dean, & Lepak, 1996) and turnover rates (Batt, 2002), as
well as financial outcomes, such as financial performance (Gong,
Law, Chang, & Xin, 2009; Huselid, 1995) and sales growth
(Collins & Clark, 2003).
Although a great deal of SHRM research has focused on the
firm-level HR and financial performance as the outcomes (for
reviews, see Becker & Huselid, 1998; Chadwick, 2010; Combs,
Liu, Hall, & Ketchen, 2006; Jiang, Lepak, Hu, & Baer, 2012;
Lengnick-Hall, Lengnick-Hall, Andrade, & Drake, 2009), a particular HR strategy is only effective to the extent that it influences
employees’ attitudes and behaviors first (cf. Schuler & Jackson,
1987; Wright & Haggerty, 2005). Accordingly, scholars have
specifically posited to advance the SHRM research by building a
bridge between macrolevel SHRM (i.e., firm) and microlevel (i.e.,
individual) outcomes (e.g., Bowen & Ostroff, 2004; Wright &
Boswell, 2002; Wright & Haggerty, 2005).4 As Wright and Nishii
(2007) suggested, to provide a deeper understanding of the SHRM
research, scholars need “to develop comprehensive theories that
integrate across levels of analysis” (p. 20). Empirically, there is
also growing interest in understanding the crosslevel impacts of
SHRM on individual employees’ attitudinal and behavioral outcomes, such as satisfaction and affective commitment (Takeuchi,
Chen, & Lepak, 2009), job performance (Liao et al., 2009), and
service performance (Chuang & Liao, 2010).
Despite the great conceptual and empirical understandings obtained in the role of SHRM as a contextual influence on individuallevel outcomes in organizations (e.g., Bowen & Ostroff, 2004;
Chuang & Liao, 2010; Liao et al., 2009; Takeuchi et al., 2009), to

date no study has systematically assessed whether SHRM has
implications on individual employees’ creativity (see, Shalley &
Gilson, 2004; Zhou & Shalley, 2003, for reviews). Given the
critical importance of creativity in organizations, it is vital for
scholars to fill in this gap. For instance, in their conceptual work,
Woodman et al. (1993) has specifically posited the possibility of
using SHRM to promote creativity in the workplace. In this study,
we focus on HCWS that include a bundle of internally consistent
HRM practices, such as extensive training, ownership of stock
options and profit-sharing plans, developmental performance appraisal, group-based performance appraisal, job rotation, participative management, team-based work, information-sharing programs, socialization, and promotion of egalitarianism (Xiao &
Tsui, 2007). This system of HR practices has been extensively
examined in major prior SHRM studies (see, Posthuma, Campion,
Masimova, & Campion, 2013, for a recent review).

HCWS and Individual Creativity
We mainly draw on the componential theory of creativity
(Amabile, 1983) to develop our prediction about why HCWS may
represent a “creative situation.” We also rely on the cognitive
evaluation theory (Deci, 1975; Deci & Ryan, 1985), the individual
learning theory (Ellis, 1965), and the organizational learning theory (Huber, 1991) to complement the componential theory of
creativity in developing our main prediction. Amabile (1983)
offered one of the most influential frameworks to date, explaining
how environment factors affect individual creativity. According to
this framework, environmental factors affect individual creativity
via three important components (i.e., task motivation, domainrelevant skills, creativity-relevant skills); all three components are
necessary, and “not one is sufficient for creativity in and of itself”
(Amabile, 1983, p. 367). We posit that by offering HCWS, firms
4
Another potential area of research to link the macro- and microlevel
SHRM research is to examine the “emergence” idea, through which
individual-level human capital emerges into higher level competitive advantages (e.g., Kozlowski & Klein, 2000; Molloy et al., 2011; Ployhart &
Moliterno, 2011). Because of the scope of the current research, however,
we do not focus on this area.
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create situations in which individual employees’ task motivation,
domain-relevant skills, and creativity-relevant skills are all enhanced. As a result, individual employees’ levels of creativity are
improved.
We first posit that three HR practices may affect employees’
domain-relevant skills and, in turn, creativity. Amabile (1983)
proposed that domain-relevant skills are important to creativity,
because “it is impossible to be creative in nuclear physics unless
one knows something (and probably a great deal) about nuclear
physics” (p. 363). Among the HR practices within the HCWS
bundle, extensive training mainly broadens employees’ repertoire
of domain-relevant knowledge and skills necessary for being creative (Amabile, 1983). Besides, organizations regularly conduct
performance appraisal for various HR management purposes
(Murphy & Cleveland, 1995; Rynes, Gerhart, & Parks, 2005).
When the performance appraisal and associated feedback have a
developmental purpose and are delivered in an informational manner (i.e., as a developmental performance appraisal), this boosts
employee creativity because such appraisals inform employees
about areas of improvements in terms of their domain-relevant
skills (e.g., Shalley & Perry-Smith, 2001; Zhou, 1998; Zhou &
Oldham, 2001).
Job rotation is another important component of HCWS and
encourages employees to gain greater knowledge and skills by
assigning them to various positions within the company. The
improved knowledge and skills thus represent an important antecedent of creativity (Amabile, 1983). Moreover, job rotation
“makes organizational knowledge more ‘fluid’ and easier to put
into practice” (Nonaka, 2007, p. 169). As a result, job rotation
facilitates knowledge sharing and knowledge combination in the
workplace. According to the organizational learning theory,
knowledge sharing and knowledge combination are important elements of organizational learning, which lead to creative or innovative outcomes (Huber, 1991).
We also posit that two HR practices may affect employees’ task
motivation levels and therefore creativity. Organizations have increasingly used participative management to manage employees.
Participative management is often associated with enhanced job
autonomy or perceived empowerment (see, Seibert, Wang, &
Courtright, 2011, for a review). According to the cognitive evaluation theory (as a subtheory of self-determination theory), when
the informational aspect of the environment is more salient, individuals have more intrinsic motivation and perceived competence;
by contrast, when the controlling or motivating aspect is more
prominent, individuals feel that the environment constrains their
thinking, feeling, and actions, and these individuals experience
merely compliance or even undermined intrinsic motivation and
competence (Deci, 1975). Empirical research has shown that the
enhanced job autonomy indeed represents an important element of
an informational environment conducive to creativity (Liu et al.,
2011). Similarly, we expect that the use of teams leads to creativity
via enhanced intrinsic motivation. Research has revealed that
having employees work in autonomous teams has a strong impact
on members’ intrinsic motivation (Wall, Kemp, Jackson, & Clegg,
1986). Such enhanced intrinsic motivation further leads to employee creativity (Amabile, 1983).
We expect that at least four HR practices may affect employees’
acquisition of creativity-relevant skills and thus creativity. According to Amabile (1983), creativity-relevant skills include aspects

such as breaking perceptual and cognitive sets, using wide categories (see connections between diverse bits of information), accurate memory, and breaking out of performance scripts. Among
the HCWS bundle, extensive training is often not closely related to
employees’ immediate job requirements (Arthur, 1994; Guthrie,
2001), and such training brings opportunities for employees to use
wide categories. According to the individual learning theory, individuals learn by establishing connections between what they
already know and the new area of learning, and learning is the
greatest when an overlap exists between the existing knowledge
base and the new knowledge (Ellis, 1965). The breadth of knowledge resulting from extensive training is thus useful for employees
to establish connections between the existing knowledge base and
new knowledge more easily (i.e., improved creativity-relevant
skills), which then leads to creative solutions. We expect that job
rotation may have a similar impact on employees’ creativityrelevant skills because it also enables employees to view problems
from different perspectives. For example, the fast-moving consumer goods company Unilever lets its young managers work in
more than one product group, and finds that a surprising number of
new ideas come from such cross-fertilization efforts (Maljers,
1992).
In addition, organizations’ HR strategies are distinguishable by
their egalitarian orientations. Companies with egalitarian environments help individuals to feel greater psychological safety (Edmondson, 1999). This safety perception represents one type of
creativity-relevant skill because it is human capital (or human
mind-set) that allows employees to break existing scripts and
generate creative solutions (Amabile, 1983; Keltner, Gruenfeld, &
Anderson, 2003). It is important because creativity “may entail
some kind of challenge to the status quo” and ultimately may
involve risks, uncertainties, and potential failures; therefore, people need signs of trust and safe exchange relationships with the
company to be creative in the workplace (George, 2007, p. 454).
By contrast, firms that have hierarchical orders are dominated by
a few powerful members, yet the majority of members are powerless and inhibited in many aspects (Staw, 2009). Such powerless
individuals generally exhibit inhibition-related tendencies and may
fear that their creative ideas are likely to be rejected (Keltner et al.,
2003).
Similarly, organizations use rewards and incentives to induce
desirable attitudinal and behavioral outcomes in employees. Research suggests that the reward– creativity relationship is not clearcut (Amabile, Hennessey, & Grossman, 1986). Nonetheless, we
expect companies’ typical reward arrangements such as stock
option plans or gain-sharing programs enhance employee creativity (cf. Zhou & Shalley, 2003). Research has suggested that stock
ownership and gain-sharing communicate the organization’s intention to develop a long-term and open-ended exchange relationship
with employees (Rousseau & Wade-Benzoni, 1994; Tsui et al.,
1997). As mentioned previously, after all creativity entails challenge to the status quo, and therefore a trusting exchange relationship is needed to nurture employees’ mind-sets about generating
and speaking up about creative ideas in the workplace (George,
2007). Empirical evidence indeed shows that such an exchange
relationship allows employees to remain committed to change
(Shin, Taylor, & Seo, 2012).
We also posit that, although three HR practices may not have
direct implications for employee domain-relevant skills, creativity-
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relevant skills, and task motivation, they may affect employee
creativity on the basis of the organizational learning theory. For
instance, a group-based performance appraisal generally facilitates intragroup collaboration and helps group members to leverage each other’s diverse knowledge and skills to generate creative
ideas (Baer, Leenders, Oldham, & Vadera, 2010). According to the
organizational learning theory, information sharing, information
distribution, and the combination of information from diverse
partiers—which are all likely outcomes of group-based performance appraisal—are key components in organizational learning
that can lead to innovative or creative outcomes (e.g., Huber,
1991). Similarly, prior research has suggested that information
distribution or sharing is crucial to organizational learning (Huber,
1991). Failing to disseminate needed information is often regarded
as a major deterrent to creativity (e.g., Amabile, Hill, Hennessey,
& Tighe, 1994).
Although socialization has been studied relatively less often in
SHRM research, some studies have included it (e.g., Arthur, 1994;
Collins & Smith, 2006; Xiao & Tsui, 2007). Similar to the abovementioned two HR practices, socialization enhances information
sharing and knowledge creation among employees, and therefore
enhances creativity (Huber, 1991). Indeed, Gilson and Shalley
(2004) have found that members of more creative teams spend
more time on socialization activities.
Finally, SHRM researchers have established that, when bundled
together, firms’ HRM practices create a system communicating
consistent messages with employees regarding the company’s
willingness to devote valuable resources for employees to develop
and grow (e.g., Bowen & Ostroff, 2004). Put differently, HCWS is
more likely to create an environment perceived by individual
employees as being supportive and informational, which further
fosters employees’ domain-relevant skills, task motivation, and
creativity-relevant skills. All three components may increase employee creativity (Amabile, 1983; Deci & Ryan, 1985). Moreover,
such an environment facilitates learning, knowledge sharing, and
knowledge combination in the workplace, and, in turn, promotes
employee creativity (Huber, 1991). Thus, we hypothesize:
Hypothesis 1: Firms’ HCWS positively predicts individual
employees’ creativity.

The Combinational Roles of Team Cohesion and
Team Task Complexity
We further posit that, in addition to the firm-level (i.e., macrolevel) contextual influences such as HCWS, teams also represent
important contextual factors (i.e., mesolevel) to individual creativity because teams are the actual places where individual creativity
arises. Prior creativity theorists have suggested that it is important
to understand joint or combinational influences of crosslevel factors on employee creativity (e.g., Amabile, 1983; George, 2007;
Liu et al., 2011; Woodman et al., 1993; Zhou & Shalley, 2003).
For instance, Hennessey and Amabile (2010) suggested, “Only by
using multiple lenses simultaneously, looking across levels, and
thinking about creativity systematically, will we be able to unlock
and use its secrets” (p. 590).
As discussed previously, scholars from the SHRM line of research have made similar calls (e.g., Bowen & Ostroff, 2004;
Nishii & Wright, 2008; Wright & Haggerty, 2005). For instance,
Nishii and Wright (2008) suggested that
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subunits within a single organization that are subjected to the same set
of HR practices may still differ in their performance. . . . An interesting question, then, is: What can organizations do to influence these
group-level factors in ways that optimize the HR practicesperformance relationship? (p. 237)

In this study, we follow such calls and integrate both macrolevel
(i.e., firm HCWS) and mesolevel (i.e., team cohesion, team task
complexity) contextual variables to assess their joint impact on
individual creativity. Such a framework allows us to consider the
nested nature of the environment in which creativity arises in a
systematic manner and to “optimize the HR practices-performance
relationship” by considering mesolevel variability in organizations
(Nishii & Wright, 2008, p. 237). These two mesolevel variables
are chosen because they are prominent characteristics of teams
(e.g., Beal, Cohen, Burke, & McLendon, 2003; Stewart, 2006).
Furthermore, scholars have indeed specifically posited the importance of introducing mesolevel factors such as team cohesion and
team task characteristics to advance both the crosslevel creativity
(Woodman et al., 1993) and SHRM research (Wright & Nishii,
2007).
The combinational role of team cohesion. Team cohesion is
defined as the degree to which members of a group are attached to
each other and are motivated to maintain their membership of the
team (Organ & Hammer, 1950). In this study, we posit that
although high team cohesion may optimize the impact of HCWS
on individual creativity, low team cohesion may offset the beneficial impact of HCWS on individual creativity.
First, prior research has shown that team cohesion leads to desirable
outcomes such as member-rated team performance (Keller, 1986) and
team productivity (Greene, 1989), as well as intermediate outcomes,
including satisfaction (Summers, Coffelt, & Horton, 1988), less personalized or negative conflict (Pace, 1990), and reduced social loafing
(Karau & Hart, 1998). In addition, research has revealed that collective team identification, a possible outcome of team cohesion, facilitates team learning (Van Der Vegt & Bunderson, 2005). Teamshared mental models also enhance team processes, including better
coordination, cooperation, and communication (Mathieu, Heffner,
Goodwin, Salas, & Cannon-Bowers, 2000). As a result, when team
members are encouraged by HCWS to learn new knowledge, information, and skills, teams with higher cohesion may benefit more
because of all these potential mechanisms (e.g., better team performance and productivity and the resultant higher perceived competence and self-determination, more intensive communication, less
personalized conflict, and more team learning and intrateam knowledge sharing). In other words, cohesive teams create “a shared context
where individuals can interact with each other and engage in the
constant dialogue on which effective reflection depends” (Nonaka,
2007, p. 171), and therefore team members are likely to communicate
more effectively and develop more innovative ideas or opinions
(Huber, 1991), if the firm also provides HCWS. Moreover, employees
need a safe and open-ended firm culture or employee– organization
relationship to have the courage to suggest creative, yet risky ideas
(George, 2007). Without the support from HCWS (e.g., the promotion
of egalitarian culture), cohesive teams indeed may be more easily to
be subject to the groupthink symptom because team members may be
less likely to suggest creative, yet risky ideas and more likely to
conform to team opinions (Janis, 1973). Accordingly, without the
provision of HCWS, individual members within cohesive teams may
not necessarily display high levels of creativity.
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By contrast, when teams are less cohesive, even if firms offer
generous and expensive investments (such as HCWS), the less cohesive team environment will act as a negative mesolevel contingency,
which prevents individuals from learning and being creative. First,
creativity or innovation often requires extensive knowledge exchange
and combination (Huber, 1991). Under less cohesive conditions,
individuals will be discouraged from sharing knowledge, and thus the
potential benefit associated with the use of HCWS in turn will be
minimized. For instance, teams with low cohesion often hold biases
and experience more personalized conflicts among teammates, with
members overlooking or even attacking the ideas of other members
(Pace, 1990). Similarly, research shows that team members from less
cohesive teams often cannot agree with each other and work toward
different objectives (Mathieu et al., 2000), which makes it hard for
team members to benefit from the potential positive synergy associated with the use of HCWS. Moreover, low cohesion may even
amplify the dark side of teamwork, such as process loss and relational
loss (Mueller, 2012). Taken together, we hypothesize:
Hypothesis 2: The impact of HCWS on individual creativity is
contingent on team cohesion such that the positive impact is
stronger when team cohesion is high and weaker when team
cohesion is low.
The combinational role of team task complexity. Teams
vary significantly in the amount of complexity inherent in their tasks
(Dean & Snell, 1991; Perrow, 1967; Van de Ven & Delbecq, 1974).
Tasks are often assigned to a team with a particular level of complexity, irrespective of how subtasks are assigned within that unit (Kleingeld, van Mierlo, & Arends, 2011). This is especially true in the
knowledge and development areas, where teams are often responsible
for knowledge creation. As a result, we suggest that task complexity
could be an important team-level characteristic. In this study, we
adopt a definition of team task complexity from Dean and Snell
(1991), which defines team task complexity as “the extent to which a
job [in a unit] was mentally demanding and involved problem solving
and technical knowledge” (p. 788). The same definition has been used
in earlier work (e.g., Perrow, 1967; Van de Ven & Delbecq, 1974).
The domain of this team task complexity conceptualization mainly
focuses on the challenging and demanding aspects of tasks and does
not necessarily include the task autonomy and feedback. The concept
thus has minimal overlap with the construct of HCWS.
By definition, mentally challenging and demanding tasks are difficult to be solved in conventional ways. To complete such challenging and demanding tasks, employees may need to have better ability
(e.g., domain-relevant and creativity-relevant skills) and motivation to
come up with creative solutions. Therefore, when tasks are challenging and demanding and when companies also invest heavily in
HCWS (e.g., extensive training, job autonomy, socialization opportunities for employees to share their problems and concerns), the
impact of HCWS on employee creativity will be optimized because
employees really need to have the necessary domain-relevant skills,
creativity-relevant skills, and task motivation to develop new ideas
and solve such challenging problems (Amabile, 1983; Amabile et al.,
1996). Moreover, when tasks are challenging and demanding, and
when companies also invest greatly in HCWS, employees will be
more likely to have necessary opportunities to engage in learning,
knowledge sharing, and knowledge combination, which also lead to
creative outcomes (Huber, 1991). For instance, the global food com-

pany Groupe Danone purposely organizes knowledge “marketplaces”
(i.e., lively events that occur during company conferences), which
creates great opportunities for frontline managers to exchange their
ideas, share best practices, and innovate (Edmondson, 2008). By
contrast, when tasks are challenging and demanding, yet firms do not
invest in HCWS, employees may simply have insufficient knowledge,
skills, and motivation to generate creative ideas to complete their tasks
(Amabile, 1983). In other words, employees’ creativity may suffer to
a greater extent when team task complexity is high, yet HCWS is low.
Under the conditions of low team task complexity, however, we
first expect that the costly investment in employee skills and motivations will not necessarily produce desirable payoffs. Supposing that
Groupe Danone administered the same type of events for employee
groups whose tasks are simple and straightforward, the potential
benefit may not be that large because employees may simply have
limited problem-solving skills and technical knowledge to learn and
share (Huber, 1991). Second, research based on the cognitive evaluation theory offers indirect evidence to support this prediction. In
particular, research has suggested that the findings of the cognitive
evaluation theory are usually based on the assumption that the task is
interesting so that the focal individual will have a stronger intrinsic
motivation to engage in the task. When the task is not interesting, or
is even boring, the typical findings of the theory do not hold (i.e., the
perceived controlling aspect of the environment may not necessarily
undermine the intrinsic motivation or satisfaction of the focal individual) (cf. Deci, Koestner, & Ryan, 1999, p. 651). On the basis of
such logic, in the low team task complexity context, we expect that the
difference between offering HCWS and its counterpart (i.e., “lowcommitment” work systems) might be minimized (Deci et al., 1999).
Taken together, we hypothesize:
Hypothesis 3: The impact of HCWS on individual creativity is
contingent on team task complexity such that the positive
impact is stronger when team task complexity is high and
weaker when team task complexity is low.

Method
We collected data from an eastern province of People’s Republic of
China. We targeted high-technology firms accredited by the Chinese
Ministry of Science and Technology (http://www.innocom.gov.cn/
web/static/catalogs/catalog_6/6.html).5 We randomly selected 102
firms from the whole population of 2,043 such accredited hightechnology firms in the province (i.e., 5%). The number of firms
5
Firms must meet five requirements to be considered high-technology
firms. First, the key technology of the firm must be covered by self-owned
intellectual property rights. Second, the product or service domain of the firm
must fall within the area of electronics and communication, biotechnology and
pharmaceuticals, aeronautics and astronautics, new materials, high-tech service, new energy and energy saving, resource and environmental protection, or
high-tech transformation for traditional industries, all of which are areas
regarded as high-technology fields by the Chinese government. Third, more
than 30% of the employees must hold a college-level degree or higher, and
more than 10% of the employees must work in research and development
(R&D) units. Fourth, the firm should pursue R&D for creation and application
of new science and technology or improvement of current technologies,
products, and services. Investment in R&D should constitute no less than 6%
of annual revenue, of which the lower bound is 50 million RMB. Fifth, the
annual revenue of high-tech products and services should constitute to at least
60% of the firm’s total annual revenue.
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sampled was not particularly large because we intended to collect
multiple-wave and multiple-source data. With the help of the local
government, we contacted CEOs of the firms, and 65 of them agreed
to participate in the survey. These CEOs then instructed us to contact
the HR executives in their companies; we then worked with the HR
executives on the specific data collection plan at each firm. Within
each targeted firm, we asked the HR executive to randomly pick
core-knowledge employee teams responsible for knowledge creation,
such as research and development teams, technical support teams,
manufacturing teams, and quality management teams. Such coreknowledge employees have been the focus of prior SHRM research
(e.g., Collins & Smith, 2006).
We conducted two-wave, multiple-source, on-site surveys at an
average 3-month interval. This time lag was set so that the supervisors’ ratings of individual creativity would not be affected by
how they responded to team cohesion and team task complexity
measures. Specifically, at Time 1, HR executives rated the HCWS
used in the firms; supervisors reported their team’s cohesion and task
complexity, and their openness to experience personality; and
employees reported their openness to experience personality and
demographic information such as age, gender, education, and tenure. At
this stage, all core-knowledge employees within the randomly selected
teams participated in the Time 1 survey. At Time 2 (around 3
months later), supervisors rated employees’ creativity. At this
stage, for teams of five employees or fewer, we asked the supervisors to rate the creativity of all employees. For teams of greater
than five employees, the research team (rather than the HR executive or the team supervisor) randomly chose five employees from
each participating team and asked the supervisors to rate the
creativity of these employees based on an employee list offered by
the HR executive in advance. We used this design to reduce
respondent fatigue for both response rate and response validity
considerations (i.e., if the creativity ratings demand too many
cognitive resources from the supervisors, the accuracy of the
individual creativity ratings may suffer).
The response rate was higher than 90% as a result of the use of
on-site surveys. A total of 2,317 employees from 317 teams in 65
firms participated in the Time 1 survey. We targeted this sample at
Time 2, and the final sample matched the first-round and secondround data collection, with 1,059 employees nested in 238 teams
within 55 firms.6 We performed ad hoc t tests based on teams with
more than five employees; there were no significant differences in
these teams between the employees who were randomly selected to be
included in the Time 2 survey and those who participated in the Time
1 survey but not in the Time 2 survey, for age, t(1826) ⫽ 0.10, ns;
education, t(1826) ⫽ 0.62, ns; firm tenure, t(1826) ⫽ 0.16, ns; and
openness to experience, t(1813) ⫽ 0.07, ns. The average age of these
firms was 17.11 years (SD ⫽ 12.01), the average number of employees was 508 (SD ⫽ 816.46), and the average sales value was 201
million RMB. Among the 238 teams, team size ranged from two to
22, with an average team size of 8.24.

Measures
The four core constructs were measured at three levels: HCWS
is the firm-level construct, assessed by the HR manager of each
firm at Time 1 survey; team cohesion and team task complexity are
the team-level constructs, reported by the team supervisors at Time
1 survey; employee creativity is the individual-level construct,
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rated by the team supervisor at Time 2 survey. We reported
Cronbach’s alpha and composite reliability to evaluate the internal
consistency of each measure,7 and reported the average variance
extracted (AVE) information to evaluate the convergent validity of
each measure (Hair et al., 2013).
HCWS. We adapted the High-Commitment Work System
scale of Xiao and Tsui (2007). The original scale had 10 items.
Because two of the items contained two key words each (i.e.,
extensive training and socialization, expanded job design and job
rotation), we divided the two original items into four items, which
made the scale into a 12-item scale. Following Collins and Smith
(2006), we asked HR executives to assess the companies’ HCWS
applicable to core-knowledge employees based on a 6-point Likert
scale ranging from 1 (strongly disagree) to 6 (strongly agree). One
example item read “in our company, we emphasize the appraisal of
team performance rather than individual performance.” A preliminary confirmatory factor analysis (CFA) suggested two items (i.e.,
careful selection procedures in recruiting and expanded job design)
had weak loadings (i.e., less than .40) on the latent factor. Thus, we
removed the two items from the operationalization of HCWS.
However, we also conducted alternative tests and found that including or excluding the two items generated the same patterns of
hypothesis-testing results (the results are available from the first
author upon request).
The CFA of the 10-item High-Commitment Work System
scale yielded an acceptable fit, 2(35) ⫽ 51.87, p ⬍ .05;
comparative fit index (CFI) ⫽ .95; root-mean-square error of
approximation (RMSEA) ⫽ .08. The Cronbach’s alpha of this
scale was .83, and the composite reliability was .87. The loadings
of the 10 items were all higher than .60, and the AVE was .50.
These results showed that the measure had a high level of internal
consistency and an acceptable convergent validity (Hair et al.,
2013). Following prior literature, we used an additive approach to
conceptualizing HCWS by averaging all of the items to create a
single score of HCWS for each firm (e.g., Aryee, Walumbwa,
Seidu, & Otaye, 2012; Bae & Lawler, 2000; Datta, Guthrie, &
Wright, 2005; Liao et al., 2009; Messersmith, Patel, Lepak, &
Gould-Williams, 2011; Xiao & Tsui, 2007).
To ensure that the additive approach captured the concept better
than other alternative possible approaches, we also categorized the
10 HCWS items based on the “ability-motivation-opportunity”
framework (Appelbaum, Bailey, Berg, & Kallenberg, 2000; Delery & Shaw, 2001; Jiang et al., 2012), and then created interactions
6
On the basis of one reviewer’s comment, upon the completion of the
study, we randomly selected seven firms from this list and checked these
firms’ strategic goals, and found that these firms consistently stated innovation and market responsiveness as their primary strategic goals. Although it demonstrates that creativity is important in this context, it may
potentially limit the generalizibility of our study findings. We discuss this
issue in the Discussion section in more detail.
7
The traditional criterion for internal consistency is Cronbach’s alpha.
However, Cronbach’s alpha tends to underestimate the internal consistency
of the measure due to the following reasons (Hair, Hult, Ringle, & Sarstedt,
2013). First, Cronbach’s alpha “assumes that all indicators are equally
reliable, i.e., all the indicators have equal factor loadings on the construct,”
and second, it is “sensitive to the number of items in the scale” (Hair et al.,
2013, p. 101). Composite reliability takes into account the different factor
loadings and the item number of the scale. Therefore, we reported both
Cronbach’s alpha and composite reliability to evaluate internal consistency.
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among the three sub-HR bundles. Only the Ability ⫻ Opportunity
interaction had a marginally positive impact on creativity; none of
the other two interactions or the three-way interaction among the
three bundles was significantly related to creativity. The result
suggested that an additive index was appropriate for the current
study (Chadwick, 2010).
Team cohesion and team task complexity. We adapted the
three-item Team Cohesion scale from Harrison, Price, and Bell
(1998). One sample item read “the group of employees as a whole
gets along well with each other.” Supervisors responded to the
scale on a Likert scale ranging from 1 (strongly disagree) to 6
(strongly agree). The Cronbach’s alpha of the scale was .88, and
the composite reliability was .93. The loadings of the three items
were high, ranging from .85 to .92, and the AVE was .81. The
results showed that the measure had a high level of both internal
consistency and convergent validity. We used a three-item team
task complexity scale from Dean and Snell (1991). The three items
were: “How much technical knowledge do the jobs in this unit
require?”; “To what extent do the jobs in this unit involve solving
problems?”; and “How complicated are the jobs in this unit?”
Supervisors again responded to the scale on a Likert scale from 1
(very little) to 6 (a great deal). Although the Cronbach’s alpha of
the scale was a bit low (.60), the composite reliability was acceptable (.78), showing the internal consistency among the three items.
The loadings of the three items ranged from .73 to .78, and the
AVE was .55, indicating an adequate convergent validity (Hair et
al., 2013).
Creativity. We used Farmer, Tierney, and Kung-McIntyre’s
(2003) four-item Creativity scale, which has been used in greater
China. One sample read “this subordinate seeks new ideas and
ways to solve problems.” Supervisors rated their subordinates’
creativity on a scale from 1 (below average) to 5 (above average).
The Cronbach’s alpha of the scale was .90, and composite reliability was .93. The loadings of the four items were high, ranging
from .86 to .92, and the AVE was .78. These results displayed high
levels of both internal consistency and convergent validity for this
measure.
Control variables. To rule out alternative explanations, we
included control variables at the individual and team levels, as
suggested by prior creativity research.8 All control variables were
measured at Time 1. At the individual level, we controlled for team
members’ demographic information, including age, gender, education level, and firm tenure. Age was measured on a scale from 1
(25 years or below) to 9 (61 years or above) with 5-year intervals.
Gender was coded as 1 ⫽ female and 2 ⫽ male. Education was
measured by the last education received (1 ⫽ middle school or
below, 2 ⫽ technical or high school, 3 ⫽ junior college, 4 ⫽
undergraduate, 5 ⫽ master’s degree, 6 ⫽ doctoral degree). Firm
tenure was measured in years. Prior research has shown that the
personality trait of openness to experience is significantly related
to creativity (McCrae, 1987); thus, we controlled for team leader
and members’ openness to experience using a nine-item scale
adapted from Goldberg (1992). Coefficient alpha reliabilities were
.79 for supervisors and .81 for team members, respectively.

Analyses
In our data, individuals were nested within teams, and teams
were nested within firms. As a result, we used a three-level

random-coefficient modeling with HLM 6.02 (Raudenbush, Bryk,
& Congdon, 2004) to account for the nonindependence in our
observations. We first ran a three-level null model with employee
creativity as the dependent variable. The result showed sufficient
between-team variance, 2(183) ⫽ 1051.80, p ⬍ .01; ICC1team ⫽
.52, indicating that 52% of the variance resided in between-teams,
yet also showed very small between-firm variance, 2(54) ⫽
54.90, ns; ICC1firm ⫽ .0005, indicating that only .05% of the
variance resided in between-firms in creativity. Despite the very
small between-firm variance, the correlation between HCWS and
aggregated creativity at the firm level was highly significant (r ⫽
.33, p ⫽ .014, n ⫽ 55). A further analysis suggested that an
alternative ICC1firm was indeed significant (ICC1firm ⫽ .11, p ⬍
.01), if we treated the data as if there were only two levels (i.e.,
individual and firm but ignored teams in-between). Therefore, we
concluded that there were indeed systematic between-firm differences in creativity and proceeded to approach the data with threelevel random-coefficient modeling analyses.
Finally, following the best-practice recommendations for estimating crosslevel interaction effects (Aguinis, Gottfredson, & Culpepper, 2013), we reported results based on the null model (Step
1), the random-intercept and fixed slope model (Step 3), the
random-intercept and random-slope model (Step 4), and the crosslevel interaction models (Steps 5 and 6). Step 2 served as a control
model. We also reported variance components among intercepts
and slopes and information such as deviance and R2 at different
levels.9

Results
Table 1 shows the means, standard deviations, and correlations.
As shown in Table 1, creativity was positively related to HCWS
(r ⫽ .14, p ⬍ .01) and team cohesion (r ⫽ .13, p ⬍ .01), but had
a nonsignificant relationship with team task complexity (r ⫽ .01,
ns).

Hypothesis Testing
Table 2 shows the results of hypothesis testing. As presented in
the models at Steps 3 and 4, HCWS were positively related to
employee creativity (both ␥s ⫽ .13, p ⬍ .01), supporting Hypothesis 1. Comparing the model at Step 3 with that at Step 2, HCWS
explained an additional 1.5% within-team variance, an additional
2.4% between-team variance, and an additional 2.4% betweenfirm variance in creativity. It also showed an incremental 2.0% in
the total variance explained in creativity.
To test the crosslevel effects posited in Hypotheses 2 and 3, we
used the group-mean centering approach for all Level 2 variables
and the grand-mean centering approach for all Level 3 variables to
8
We also controlled for more team- and firm-level variables, including
team size, team type, team supervisors’ age, gender, education level, and
firm tenure at the team level, and firm age, size, and sales in the prior fiscal
year at the firm level. Additionally, the data set contained three listed firms,
and we created a dummy variable to capture the difference between listed
and nonlisted firms. In exploratory analyses, the inclusion of all these
controls generated essentially the same patterns of results. We therefore
excluded them from further analyses. We thank the Editor and one anonymous reviewer for their comments and suggestions.
9
We thank the Editor and an anonymous reviewer for this suggestion.
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Table 1
Individual-Level Descriptive Statistics and Intercorrelations
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Variable
Level 1: Individual employee
1. Age
2. Gendera
3. Education level
4. Firm tenure
5. Openness to experience
6. Creativityb
Level 2: Team supervisor
7. Openness to experience
8. Team cohesion
9. Task Complexity
Level 3: firm HR executive
10. HCWS

M

SD

1

2

3

4

5

6

2.81
1.66
3.12
2.05
5.71
3.31

1.67
0.47
0.99
1.15
1.60
0.81

—
.11ⴱⴱ
⫺.38ⴱⴱ
.57ⴱⴱ
⫺.14ⴱⴱ
.09ⴱⴱ

—
.05
⫺.02
.13ⴱⴱ
.05

—
⫺.35ⴱⴱ
.13ⴱⴱ
.06

—
⫺.12ⴱⴱ
.09ⴱⴱ

—
.04

—

5.84
5.29
4.46

1.45
0.69
0.76

⫺.00
⫺.02
⫺.08ⴱⴱ

⫺.02
⫺.07ⴱ
⫺.06

⫺.06
⫺.05
.17ⴱⴱ

⫺.09ⴱⴱ
.06ⴱ
⫺.08ⴱⴱ

.05
.02
⫺.00

.11ⴱⴱ
.13ⴱⴱ
.01

4.25

0.74

.13ⴱⴱ

⫺.04

.01

.16ⴱⴱ

⫺.04

.14ⴱⴱ

7

8

—
.06ⴱ
.07ⴱ

—
.07ⴱ

⫺.03

.14ⴱⴱ

9

⫺.05

Note. N ⫽ 1,059. Firm-level and team-level variables were assigned to the individual level. HCWS ⫽ high-commitment work systems.
Gender: 1 ⫽ female, 2 ⫽ male. b Time 2 supervisor rating. All other variables were rated at Time 1.
p ⬍ .05. ⴱⴱ p ⬍ .01.

a

ⴱ

generate unbiased coefficient parameters (Hofmann & Gavin,
1998). Because we were only interested in the crosslevel interactions between HCWS and team cohesion and task complexity, we
did not put the firm mean of team cohesion and task complexity
back into the equation as firm-level predictors (Zhang, Zyphur, &
Preacher, 2009). Furthermore, because testing crosslevel interactions often suffers from extremely low statistical power, we tested
the two interactive effects in two separate equations (Aguinis et al.,
2013; Mathieu, Aguinis, Culpepper, & Chen, 2012). As shown in
the model at Step 5 of Table 2, the crosslevel interaction between
HCWS and team cohesion on creativity was significant (␥ ⫽ .20,
p ⬍ .05). Comparing the model at Step 5 with that at Step 4,
HCWS accounted for 67% of the total variance of the slope of
team cohesion across firms.10 This result led to the support of
Hypothesis 2. As presented in the model at Step 6, the crosslevel
interaction of HCWS and task complexity on creativity was also
significant (␥ ⫽ .13, p ⬍ .05). Comparing the model at Step 6 with
that at Step 4, HCWS accounted for 33% of the total variance of
the slope of task complexity across firms, lending support to
Hypothesis 3.11
To further explore the crosslevel moderating effects, we plotted
the simple slopes of the two significant crosslevel moderating
effects using the procedure recommended by Aiken and West
(1991) and calculated the simple slopes using the approach suggested by Bauer and Curran (2005) and Preacher, Curran, and
Bauer (2003).12 As shown in Figure 2, there was a significant
positive relationship (␥ ⫽ .25, p ⫽ .001) between HCWS and
creativity when team cohesion was high (i.e., ⫹1 SD), but a
nonsignificant relationship (␥ ⫽ .01, p ⫽ .93) when team cohesion
was low (i.e., ⫺1 SD). Again, as shown in Figure 3, there was a
significant positive relationship (␥ ⫽ .21, p ⫽ .004) between
HCWS and creativity when task complexity was high (i.e., ⫹1
SD), but a nonsignificant relationship (␥ ⫽ .05, p ⫽ .33) when task
complexity was low (i.e., ⫺1 SD).

Discussion
In this study, we developed a multilevel combinational approach
to employee creativity. In particular, scholars have called an inte-

gration of multilevel concepts within organizations to advance
both the SHRM (e.g., Bowen & Ostroff, 2004; Nishii & Wright,
2008; Wright & Boswell, 2002; Wright & Nishii, 2007) and
creativity research (e.g., Hennessey, 2003; Hennessey & Amabile,
2010; George, 2007; Woodman et al., 1993). Drawing on prior
conceptual research (e.g., Amabile, 1983; Ellis, 1965; Huber,
1991; Shalley & Gilson, 2004; Zhou & Shalley, 2003), we hypothesized that providing HCWS would be conducive to employee
creativity. Results based on a randomly selected 55 firms, 238
teams, and 1,059 individuals supported this prediction. Furthermore, we found that this macrolevel to microlevel relationship
indeed depended on variability in two mesolevel organizational
characteristics, lending support to a multilevel combinational approach to employee creativity. In particular, the impact of HCWS
on employee creativity was optimized when teams were more
cohesive and when the collective tasks handled by the team were
more complex. Conversely, the impact of HCWS had a nonsignificant relationship with employees’ creativity when teams were less
cohesive or the team tasks were less complex. In sum, our study
shows that in order to increase creativity, organizations need an
integrative strategy, combining elements across multiple levels
within organizations systematically.

Theoretical Contributions and Practical Implications
First, prior creativity research has suggested that contextual
influences play an important role in employee creativity (e.g.,
Amabile, 1983; Amabile et al., 1996; Gong et al., 2009; Liu et al.,
10
This is the cross-level interaction’s explanatory power, calculated as
the change in the percentage of team cohesion slope variance between the
models at Step 5 and Step 4 in Table 2, that is, 67% ⫽ (.0239 ⫺
.0079)/.0239. For further details, see Aguinis et al. (2013).
11
On the basis of the same logic as in Footnote 10, that is, 33% ⫽
(.0592 ⫺ .0399)/.0592.
12
Because the HCWS variable has been centered on its grand mean, and
team task complexity and team cohesion have been centered on their group
means, respectively, we have used the centered values of HCWS (M ⫽ 0,
SD ⫽ .74), team task complexity (M ⫽ 0, SD ⫽ .62), and team cohesion
(M ⫽ 0, SD ⫽ .62) in the simple slope analyses.

2,204
4

.318
.342
.0003

3.31ⴱⴱ (.041)

Null (Step 1)

2,145
12
.052
.050
.052
.051

2,140
13
.067
.074
.076
.071

.301
.315
.0001

2,135
18
.122
.162
.158
.143

.301
.278
.0009
.0239
.0019
.0592
.0036

.13ⴱⴱ (.046)

.13ⴱⴱ (.046)

.301
.325
.0001

.07ⴱ (.034)
.16ⴱ (.062)
⫺.03 (.071)

.07ⴱ (.034)
.13ⴱ (.064)
⫺.02 (.072)

.07ⴱ (.034)
.13ⴱ (.064)
⫺.02 (.072)

3.31ⴱⴱ (.037)
.06ⴱⴱ (.018)
.06 (.039)
.11ⴱⴱ (.031)
.05ⴱ (.022)
.03ⴱⴱ (.012)

3.31ⴱⴱ (.037)
.06ⴱⴱ (.018)
.06 (.039)
.12ⴱⴱ (.031)
.05ⴱ (.022)
.03ⴱⴱ (.012)

3.31ⴱⴱ (.040)
.06ⴱⴱ (.018)
.06 (.038)
.12ⴱⴱ (.031)
.05ⴱ (.022)
.03ⴱⴱ (.011)

Control (Step 2)

2,130
19
.127
.172
.160
.150

.301
.274
.0016
.0079
.0026
.0669
.0082

.20ⴱ (.085)

.13ⴱⴱ (.045)

.07ⴱ (.033)
.17ⴱⴱ (.055)
⫺.03 (.073)

3.31ⴱⴱ (.037)
.06ⴱⴱ (.018)
.06 (.039)
.11ⴱⴱ (.031)
.05ⴱ (.022)
.03ⴱⴱ (.012)

Crosslevel
interaction
(Step 5)

2,131
19
.116
.153
.150
.135

.301
.282
.0006
.0200
.0011
.0399
.0018

.13ⴱ (.063)

.13ⴱⴱ (.046)

.07ⴱ (.034)
.16ⴱ (.062)
⫺.03 (.068)

3.31ⴱⴱ (.037)
.06ⴱⴱ (.018)
.06 (.039)
.11ⴱⴱ (.031)
.05ⴱ (.022)
.03ⴱⴱ (.012)

Crosslevel
interaction
(Step 6)

2,126
20
.126
.169
.161
.148

.301
.275
.0012
.0096
.0021
.0528
.0054

.19ⴱ (.080)
.12ⴱ (.060)

.13ⴱⴱ (.045)

.07ⴱ (.033)
.17ⴱⴱ (.055)
⫺.02 (.071)

3.31ⴱⴱ (.037)
.06ⴱⴱ (.018)
.06 (.039)
.11ⴱⴱ (.031)
.05ⴱ (.022)
.03ⴱⴱ (.012)

Crosslevel
interaction
(Step 7)

Note. HLM ⫽ hierarchical linear modeling; HCWS ⫽ high-commitment work systems; FIML ⫽ full information maximum likelihood estimation; n ⫽ 1,059 at individual level (L1 ⫽ Level 1), n ⫽
238 at team level (L2 ⫽ Level 2), and n ⫽ 55 at firm level (L3 ⫽ Level 3). Unstandardized coefficients are reported; values in parentheses are standard errors. We calculated R2 at each of the three
levels using the formula recommended by Snijders and Bosker (1999), which adjusts the variances based on the harmonic means at Levels 2 and 3. We calculated the pseudo R2 according to proportional
change of error variance at different levels. Step 7 is to demonstrate the robustness of the two interaction effects.
ⴱ
p ⬍ .05. ⴱⴱ p ⬍ .01.

Level 1
Intercept
Age
Gender
Education
Firm tenure
Openness to experience
Level 2
Openness to experience
Team cohesion
Task complexity
Level 3
HCWS
Cross-level interaction
HCWS ⫻ Team Cohesion
HCWS ⫻ Task Complexity
Variance components
Within-team (L1) variance
Intercept (L2) variance
Intercept (L3) variance
Team cohesion slope (L3) variance
Intercept-team cohesion slope (L3) covariance
Task complexity slope (L3) variance
Intercept-task complexity slope (L3) covariance
Additional information
⫺2 log likelihood (FIML)
Number of estimating parameters
2
RWithin-team(L1)
2
RBetween-team(L2)
2
RBetween-firm(L3)
Pseudo R2

Level and variable

Random-intercept
and random slope
(Step 4)

Creativity (Time 2, supervisor rated)
Random-intercept
and fixed slope
(Step 3)

Table 2
HLM Results for Crosslevel Interactions of HCWS and Team Contingencies on Creativity
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Figure 2. The interactive effect of high-commitment work systems
(HCWS) and team cohesion on creativity. Values in parentheses are
standard errors.

2011; Shin & Zhou, 2003; Zhou, 1998). To date, there has been
limited understanding of whether SHRM, one of the most systematic and important contextual influences, can affect creativity (cf.
Shalley & Gilson, 2004; Zhou & Shalley, 2003). Drawing on the
componential theory of creativity (Amabile, 1983) and others
(Bowen & Ostroff, 2004; Deci & Ryan, 1985; Ellis, 1965; Huber,
1991), we hypothesize and indeed find that firm-level HCWS
represents a “conducive environment” or “creative situation” that
can promote individual creativity.
Second, because of the complex and nested nature of “creative environments,” prior research has also suggested that an
integrative or combinational perspective is needed to develop a
dynamic understanding about creativity (e.g., George, 2007;
Hennessey, 2003; Hennessey & Amabile, 2010; Liu et al., 2011;
Woodman et al., 1993). In this study, we posit a multilevel
combinational perspective and find that the actual crosslevel
relationship between HCWS and creativity depends on important mesolevel characteristics (i.e., team cohesion and task
complexity). Overall, our study specifically addresses the prior
conceptual calls to assess the combinational influences of predictors on creativity across multiple levels within organizations
(e.g., George, 2007; Hennessey, 2003; Hennessey & Amabile,
2010; Woodman et al., 1993).
On a related note, this study also allows us to communicate
well with prior SHRM research. Scholars from SHRM research
posit a similar integration of multilevel theories and constructs
to advance the SHRM research (e.g., Bowen & Ostroff, 2004;
Nishii & Wright, 2008; Wright & Boswell, 2002; Wright &
Nishii, 2007). For instance, Wright and Nishii (2007, p. 19)
suggested that “the teams and/or group process literature [see
Kozlowski & Bell, 2003, for a review] may also provide insight
into the processes through which SHRM impacts performance,”
and Nishii and Wright (2008) specifically asked, “What can
organizations do to influence these group-level factors in ways
that optimize the HR practices-performance relationship?” (p.
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237) Ployhart et al. (2009) also posited that “because HR
practices are forms of communication, employees vary in how
well they understand, perceive, and respond (i.e., within-unit
variability is present)” (p. 998). Liao et al. (2009) indeed found
“substantial variance in employee-HPWS among groups of
employees with different status and among employees within
the same group” (p. 384). Although we do not directly measure
the variances of employees’ perceptions of SHRM, as other
prior SHRM researchers have done (e.g., Kehoe & Wright,
2013; Liao et al., 2009), in the current study we do suggest that
although the firm-level HR systems may exist, their impacts on
individual outcomes indeed depend on the variability in mesolevel factors such as team cohesion and team task complexity.
Overall, departing from most of the existing empirical SHRM
research, our study shows that although designing a coherent
and effective HR system is essentially important, it is also
important to adopt a systematic perspective and think about the
mesolevel contextual characteristics that may strengthen (or
weaken) the impact of HR systems on individual outcomes,
supporting a core proposition posited in prior multilevel SHRM
research (Bowen & Ostroff, 2004; Nishii & Wright, 2008).
Fourth, this study contributes to cohesion research. Beal and
colleagues (2003) suggested that future research should ask “when
are cohesive groups advantageous?” (p. 998). We address this
question and posit that, although cohesive groups may potentially
suffer from groupthinking (Janis, 1973), providing HCWS may be
a condition that makes cohesive groups more advantageous by
allowing group members to think and behave more actively with
the knowledge, skills, and motivation learned through the provision of HCWS.
Finally, this study offers important practical implications. Investment in HCWS is costly, and companies have limited resources; thus, companies should be well aware of the conditions

Figure 3. The interactive effect of high-commitment work systems
(HCWS) and task complexity on creativity. Values in parentheses are
standard errors.
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when such investment will have higher (or lower) payoffs (e.g.,
Tsui et al., 1997) and prioritize their allocation of resources. This
study offers concrete knowledge in this regard. In particular, when
team cohesion is low and tasks are simple, organizations should be
more careful about making such costly investment decisions. By
contrast, when team cohesion is high and team tasks are complex,
such investment should be generously applied. Overall, investment
in SHRM alone is not sufficient; HR functions or directors can be
strategic partners of focal firms when and only when they have the
“HR intelligence” to diagnose the specific external and internal
conditions and help firms make optimized choices in managing
people.

Study Limitations and Future Research Directions
In this study, we used three-level, two-wave labor-intensive data
collection and controlled for variables that have been found to
affect creativity (e.g., openness to experience). Despite these
strengths, this study is not without limitations. First, we only
focused on two team-level characteristics. More refined understandings can be obtained if scholars can further identify other
meaningful team-level or even individual-level contingencies. For
instance, the impact of transformational leadership has been well
documented in creativity research (e.g., Gong et al., 2009; Shin &
Zhou, 2003). However, one can advance research by investigating
whether HCWS interact with team leadership in affecting employee creativity. In addition, it would be interesting to test
whether individual employees with certain types of traits (e.g.,
exchange ideology, emotional intelligence) will react more (or
less) favorably to SHRM, leading to enhanced (or reduced)
individual-level outcomes (e.g., creativity).
Second, although we used the communication theory of SHRM
to explain why SHRM may lead to individual creativity, we did not
measure the actual communication process (i.e., how the objective,
firm-level HCWS leads to variations in the perceived HCWS at
team or even individual levels, and which further lead to variations
in individual-level outcomes). Addressing such questions can better connect the current research with prior pioneering research that
has focused on the implications of SHRM perceptions within
organizations (e.g., Bowen & Ostroff, 2004; Liao et al., 2009;
Ployhart et al., 2009).
A third limitation of the study is that it relies heavily on the
componential model of creativity to develop the hypotheses
(Amabile, 1983). We, however, did not directly test whether the
impact of HCWS on creativity would indeed work through such
mediating variables (i.e., creativity-relevant skills, domainrelevant skills, and task motivation). Future studies should extend
this study and test the mediating mechanisms between HCWS and
creativity.
Fourth, we used single raters in reporting both HCWS and
employee creativity. Although such approaches have been used in
both prior SHRM (e.g., Collins & Smith, 2006) and creativity
research (Zhou, Shin, Brass, Choi, & Zhang, 2009), the use of
single raters did pose weakness to the current research. For example, the use of a single rater for multiple team members posed a
serious concern for the construct validity of creativity. Although
this creativity rating may contain the true variance regarding
employee creativity, it may also contain the method variance due
to supervisors’ rating leniency (or severity). As a result, future

research should use multiraters in organizations to increase the
reliability and validity of both HCWS and creativity variables.13
Fifth, in this study, although studying creativity as the outcome
of HCWS represents a meaningful extension to the existing SHRM
research, we were unable to assess the discriminant validity of
creativity with other related performance dimensions (e.g., organizational citizenship behavior or job performance). Future research should provide richer evidence of the discriminant validity
regarding these performance dimensions.
Sixth, we have focused this research on high-technology industry. Although a post hoc small scale qualitative analysis suggested
that these companies did highlight innovation and market responsiveness as their primary strategic goals, it led to a concern about
whether such findings (especially the HCWS– creativity relationship) may still hold in other contexts. Therefore, future research
may continue to examine the crosslevel HCWS– creativity relationship.14
Seventh, we largely treated team task complexity as an exogenous variable in the current research. Prior SHRM research, however, has suggested that task complexity is not completely exogenous to HCWS. In this particular study, we only found a
nonsignificant correlation between HCWS and team task complexity (r ⫽ ⫺.05, ns). We suspect that this might be partly attributed
to the fact that in this study, task complexity was captured at the
team level, and therefore the degree of team task complexity may
not be strongly associated with firm characteristics such as HCWS.
Future research should continue to explore the relationships among
HCWS, task complexity, and creativity.15
Finally, we focused on creativity in Chinese organizations.
Although scholars have advocated that creativity research be contextualized (Morris & Leung, 2010), we did not specify how the
Chinese context may affect our study conclusions or whether the
study results are applicable to the West. Thus, generalizability
remains a central concern, and future studies should test whether
the conclusions apply in other contexts.

Conclusions
In an influential practitioner-oriented publication, Nonaka
(2007) suggested that companies should “[put] knowledge creation
exactly where it belongs: at the very center of a company’s human
resource strategy” (p. 164). This study used a three-level, twowave data set to assess how firms can use their HR strategies (i.e.,
HCWS) to promote employee creativity. Through the study, we
not only advanced conceptual knowledge on the relationship between HCWS and creativity but also provided concrete, practical
suggestions for how firms can prioritize their limited resources and
optimize the impact of such costly resource allocation decisions so
as to wisely manage and develop their talents.

13

We thank one anonymous reviewer for this comment.
We thank one anonymous reviewer for this comment.
15
We thank one anonymous reviewer for this comment.
14
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Correction to Chang et al. (2014)
In the article “Do High-Commitment Work Systems Affect Creativity? A Multilevel Combinational
Approach to Employee Creativity” by Song Chang, Liangding Jia, Riki Takeuchi, and Yahua Cai
(Journal of Applied Psychology, Advance online publication. February 3, 2014. doi:10.1037/
a0035679), some information about the data used in the article and a citation were not included. The
details of the correction are as follows:
The data used in this article were part of a larger data set which was used in an article by Jia, Shaw,
Tsui, & Park (Academy of Management Journal, in press). The Academy of Management Journal
article was written at least two years prior to this article and was accepted while this article was still
under review. The prior use of the data was disclosed when the Journal of Applied Psychology
article was submitted and was transparent during the review process. This information and the
citation were inadvertently omitted in the final version of the manuscript.
Jia, L., Shaw, J. D., Tsui, A. S., & Park, T.-Y. (in press). A social-structural perspective on
employee-organization relationships and team creativity. Academy of Management Journal.
http://dx.doi.org/10.1037/a0036792

