
Academic Editor: Mitsuru Kodama

Received: 13 May 2026

Revised: 18 June 2026

Accepted: 3 July 2026

Published: 8 July 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Article

A Dual-Path Model of Employees’ Innovative IS Usage
Behavior: The Moderating Roles of External and Internal
Innovation Incentives
Fang Shao * and Jianing Guo

School of Economics and Management, Xidian University, Xi’an 710126, China; jnguo@stu.xidian.edu.cn
* Correspondence: fshao@xidian.edu.cn; Tel.: +86-182-3728-0905

Abstract

Information systems (IS) innovation by employees is critical for digital transformation, yet
prior research often examines external social resources and internal cognitive antecedents
separately. From a systems perspective, we integrate social capital theory and social cog-
nitive theory to construct a dual-path model. Using survey data from 350 employees in
Chinese enterprises, we investigate how social networks (external path) and individual
expectations (internal path) predict employees’ innovative IS usage behavior, and how
external versus internal innovation incentives moderate these relationships. Results show
that both social networks and individual expectations have significant positive effects,
with network heterogeneity and performance expectations being the strongest predictors;
achievement expectations show no significant effect. External innovation incentives posi-
tively moderate the social-network path, whereas internal innovation incentives positively
moderate the individual-expectations path, revealing a differentiated “internal–external
fit” pattern. Based on these findings, we propose a systemic “factors–incentives–behavior”
framework. This study advances the dual-path understanding of IS innovation and pro-
vides guidance for designing targeted incentive systems.

Keywords: social networks; individual expectations; innovation incentives; employees’
innovative IS usage behavior; organizational incentive systems

1. Introduction
In the era of accelerated evolution of the digital economy, modern enterprises prioritize

the integration and analysis of information resources as core developmental objectives. The
optimization and upgrading of information systems (IS) serves as a critical underpinning
for enhancing operational efficiency and achieving digital transformation [1]. In business
operations, IS not only facilitates business processes, generates economic benefits, and
enhances competitiveness through data integration and application [2] but also fosters
internal collaboration and communication, thereby improving overall operational effi-
ciency [3]. Despite these advancements, enterprises that integrate technologies such as
large-scale artificial intelligence models and big data analytics still encounter challenges
including suboptimal IS utilization and insufficient extraction of latent value. This situation
significantly impedes the progression of digital transformation and upgrade initiatives,
necessitating urgent innovation in IS usage to overcome bottlenecks and generate greater
enterprise value.

Innovative IS usage behavior refers to the behavior of employees who, after adopting
IS, explore and extend their functionalities to accomplish complex tasks or optimize work
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processes. This approach not only fully unlocks the potential of IS, thereby generating
greater business value for enterprises, but also enhances overall operational efficiency [4].
On the other hand, this behavior enables enterprises to adapt more effectively to market
fluctuations and technological advancements, thereby sustaining a competitive edge [5].
Consequently, fostering innovative IS usage behavior among employees has emerged as a
critical concern for enterprises.

The current study offers several clues for understanding this behavior. According to
the social cognitive theory, intrinsic (e.g., self-efficacy and psychological empowerment)
and extrinsic incentives (e.g., performance expectations and image enhancement) are key
factors that influence employees’ innovative IS usage behavior [6]. From the perspective
of social capital, an employee, as an individual within a social network, finds innovative
behavior to be profoundly influenced by the external network environment. Social networks
stimulate innovation by providing resources, information and support [7]. Furthermore,
implementing robust organizational incentive mechanisms serves as a crucial safeguard
in fostering and disseminating innovative practices among employees. Enterprises can
strategically cultivate an environment that supports innovative IS utilization by optimizing
compensation structures, cultivating an open and collaborative atmosphere, and providing
flexible working conditions [8,9].

However, there are still significant gaps in the existing research. First, most stud-
ies have independently investigated the influence of single factors such as individual
expectations or social networks, thereby lacking an integrated analysis of the interactive
mechanisms among “individual expectations–social networks–innovation incentives.” The
failure to address how internal drivers and external resources function jointly leaves a
crucial question unanswered. Second, although the significance of incentives has been
acknowledged, research on the differential regulatory effects of innovation incentives is
scarce. How different types of incentives (internal/external) align with distinct pathways
(individual expectations/social networks) has not yet been clearly established, thereby
increasing the difficulty of constructing precise and efficient strategies for promoting inno-
vative IS usage.

Drawing on these foundations, this study integrates the social capital theory, which
elucidates the resource attributes inherent in social networks, with the social cognitive
theory, which explains the driving logic behind individual expectations. This integration
aimed to address the aforementioned research gaps. The main contributions of this study
are as follows. (1) By moving beyond a singular perspective, we integrated intrinsic
and extrinsic incentives to investigate the correlation pathways and impact intensity of
individual expectations and social networks on employees’ innovative use of IS. (2) We
delve deeply into the “targeted” regulatory mechanisms of innovation incentives, exploring
how internal and external motivators differentially associate with the aforementioned two
pathways. This undertaking reveals the underlying logic that incentives must align with the
driving factors. (3) We construct an integrated analytical framework of “factors–incentives–
behaviors” to reveal the systematic driving patterns of employees’ innovative IS adoption.
This study expands the theoretical boundaries of digital innovation and deepens our
understanding of the predictors of IS innovation. Concurrently, it offers practical guidance
for organizations to optimize network structures, design precise incentive systems, and
develop strategies to promote IS innovation, thereby assisting them in overcoming IS
application bottlenecks in digital transformation.
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2. Theoretical Foundations and Research Hypotheses
2.1. Theoretical Foundations

Social capital theory suggests that the resources (e.g., information, knowledge, and
trust) obtained by individuals through social networks can enhance their behavioral perfor-
mance [10]. In this research context, by integrating social networks, workers can access IS
resources, acquire related knowledge [11] and proactively engage in learning and explo-
ration. Through hands-on experimentation and internal system operations, they bridge
individual skill gaps and develop IS proficiency. Ultimately, this pattern leads to innovative
IS use.

Social cognitive theory proposes that an individual’s behavior, personal cognition,
and other agentic factors interact with their environment, jointly determining behavior.
Personal cognition significantly influences and promotes actions. In this research context,
organizational employees, driven by their individual expectations, generate both intrinsic
and extrinsic motivation. These drivers propel them to proactively explore and expand the
functionality of IS. Building on their mastery of basic IS functions, they actively uncover
the latent capabilities of these systems, thereby creating novel methods for using IS [12].
Ultimately, this pattern leads to innovative IS use.

Based on the above two theories, this study constructed a dual-path model based
on platforms and cognition, introducing a differential regulation mechanism in which
incentives align with pathways. This approach systematically elucidates the complete
logical chain from potential to actualization of employees’ innovative IS usage behaviors.
A process diagram based on this premise is shown in Figure 1.

Figure 1. Effect diagram. The arrows indicate the directional relationships among the constructs
and actions.

Focusing solely on social networks (external pathways) fails to explain why employees
on the same platform exhibit varying levels of innovation, with some highly proactive
and others remaining indifferent. Consequently, the crucial role of internal cognitive
motivation has been overlooked. Conversely, concentrating exclusively on individual
expectations (internal pathways) may result in employees with high innovative intent
being unable to materialize their ideas because of a lack of the necessary information
and support. This focus neglects the enabling and constraining influences of the external
resource environment. Consequently, these two pathways interact, collectively constituting
the “possibility space” for the occurrence of behavior.

Moreover, the two pathways are not isolated from each other; rather, each contributes
independent explanatory power, and together they provide a more complete account of IS
innovation than either alone [13]. Social capital theory focuses on the provision of external

https://doi.org/10.3390/systems14070796

https://doi.org/10.3390/systems14070796


Systems 2026, 14, 796 4 of 26

objective resources, whereas social cognitive theory emphasizes internal subjective cogni-
tive judgments. The resources supplied by external social networks can modify and reshape
employees’ self-efficacy and individual expectations [14], while employees’ individual ex-
pectations, in turn, influence their willingness to proactively expand social networks and
acquire social capital [15]. Together, these two mechanisms form a complementary driving
chain of “external resources–internal cognition” that jointly shapes employees’ innovative
IS usage behavior.

However, whether this potential can be translated into reality depends on the pre-
cise alignment between the innovative incentives offered by an organization and their
corresponding drivers. According to the social exchange theory, social interaction is fun-
damentally a process of resource exchange based on the principle of reciprocity. When
individuals perceive benefits derived from an organization or others, a sense of obligation to
reciprocate arises. When organizations provide valuable resources or incentives, employees
feel a sense of obligation to reciprocate their proactive and innovative behavior. By fulfill-
ing social exchange needs, external incentives can strengthen employees’ willingness to
leverage network resources. Intrinsic incentives, which is spurred by internal drivers who
fulfill psychological needs and are positively associated with individual expectations [16],
fosters the practical implementation of innovative IS usage behaviors among employees.

2.2. Literature Review

Social networks are network structures formed by the relational ties between individ-
uals that influence individual behavior and decision-making. Most scholars have classified
the dimensions of social networks. Tichy (1979) conceptualized the dimensions of social
networks as network centrality, density, and complexity (heterogeneity) [17]; BarNir and
Smith (2002) divided social network dimensions into network scope, tie strength, network
prestige, and others [18]; Lin (2003), within the Chinese local context, categorized social
networks into network size, network density, centrality, and similarity [19].

Network size refers to the total number of partners with whom an employee has work-
related connections within the organization, focusing on the overall volume of ties. A larger
network size provides a broader base of sources for obtaining IS-related information and
hands-on practical experience [20], thus enhancing the resource base for innovative IS usage.
Network density refers to the ratio of actual connections among members within a network
to the maximum possible number of connections, focusing on the frequency of member
interaction, the depth of internal information flow, and the degree of cohesion. In high-
density networks, information circulates rapidly and trust levels are high, which facilitates
the in-depth transmission of detailed, hands-on system experience and reduces the trial-and-
error cost of innovation [21]. Network heterogeneity refers to the extent to which connected
partners vary in terms of department, position, professional skills, and business domain,
focusing on the diversity of members’ backgrounds, the variety of information sources,
and cross-boundary knowledge. High heterogeneity implies cross-position and cross-
departmental information collisions, which generate diverse business scenarios, inspire
employees to move beyond conventional usage, and foster cross-boundary innovative IS
usage [22,23]. Network centrality refers to an actor’s structural position within a social
network, capturing the extent to which an individual occupies a prominent or strategically
advantageous location in the flow of information and resources [24]. Employees with
high centrality enjoy greater access to diverse knowledge and are more likely to engage
in innovative behaviors [25]. Tie strength refers to the intensity, frequency, and emotional
closeness of a relationship between two network members. Strong ties facilitate the transfer
of tacit, complex knowledge through trust-based channels [26], whereas weak ties provide
access to non-redundant, novel information across otherwise disconnected social circles.
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Individual expectations refer to an individual’s goals, vision, and hopes for future
development, which are typically closely tied to career planning, life objectives, and psy-
chological needs. Regarding the dimensions of individual expectations, Vroom classified
expectations into reward expectations, achievement expectations, and opportunity expec-
tations [27], Bandura divided them into self-efficacy expectations and outcome expecta-
tions [15], in the study of Yao et al. on expectations and performance among Chinese
enterprise employees, categorized expectations into self-efficacy expectations and outcome
expectations [28].

Innovative self-efficacy refers to an employee’s belief in their capability to generate
and implement novel ideas or solutions in the workplace [29]. It has been consistently
identified as a key cognitive antecedent of innovative behavior: employees with higher
innovative self-efficacy are more willing to embrace challenging tasks, persist through
setbacks, and engage in creative exploration [30]. Performance expectations refer to an
employee’s anticipation that engaging in a specific behavior will lead to improved work
efficiency and task performance. In IS innovation, performance expectations are proximal
outcome expectations. Their anticipated benefits—faster processing, fewer errors, and
streamlined workflows—are observable in daily work. These benefits are positively re-
lated to continued innovative effort [31]. Achievement expectations refer to an employee’s
anticipation that engaging in a behavior will yield long-term career benefits such as pro-
motion, professional development, and industry recognition. Empirical research suggests
that achievement-related incentives are positively associated with innovative behavior.
Zhu et al. (2022) surveyed 4007 Chinese scientific workers and found that career satis-
faction, which was associated with anticipated professional growth and recognition, was
positively associated with innovative behavior, and need for achievement moderated this
relationship [32]. Opportunity expectations refer to an employee’s belief that engaging
in a particular behavior will create pathways to new career possibilities, broader profes-
sional networks, and enhanced visibility within the organization. They are particularly
relevant to innovation behavior because innovative acts often carry risks in the short term
but can signal competence and initiative to supervisors, thereby opening doors to future
assignments, mentorship, and advancement [27].

Innovation incentives refer to a set of management practices and institutional ar-
rangements designed by organizations to guide and stimulate employees’ innovative
behavior. To examine the moderating effects of innovation incentives on the internal and
external dual pathways, they are divided into internal innovation incentives and external
innovation incentives.

Internal innovation incentives focus on activating employees’ intrinsic work enthu-
siasm and creativity at the psychological and cognitive levels. Research indicates that
organizations can influence employees’ intrinsic incentive by cultivating an organizational
innovation climate, which ultimately exerts a positive impact on employee creativity [33].
External innovation incentives, in contrast, guide employees’ innovative behavior primarily
by providing external rewards unrelated to the task itself. External stimuli (e.g., bonuses
and incentive programs) explicitly link specific innovative outcomes to rewards, thereby
offering employees clear behavioral guidance [34].

2.3. Model Construction

Based on an integrated framework that synthesizes social capital theory, social cogni-
tive theory, and social exchange theory, and in conjunction with the process by which social
networks and individual expectations influence innovative IS usage behavior (Figure 1),
this study constructs a dual-pathway model to explain the formation mechanism of employ-
ees’ innovative IS usage behavior, and further introduces the logic of differentially matched
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incentive moderation. From a systems perspective, the proposed framework positions
social networks, individual expectations, and innovation incentives as three interdependent
organizational subsystems. Social networks represent the external resource subsystem,
providing the informational inputs for innovation. Individual expectations represent the
internal cognitive subsystem, reflecting whether and how such inputs are translated into
innovative action. Innovation incentives function as the regulatory subsystem, modulating
the efficiency with which each pathway translates inputs into innovative outputs.

In summary, considering that the research subjects are ordinary employees with gen-
erally low network centrality and in order to clearly differentiate the conceptual variables,
this study divides social networks into three dimensions: network size, network density,
and network heterogeneity. The three social network dimensions are grounded in distinct
theoretical foundations and capture non-overlapping properties of employees’ networks.
Network size, rooted in social capital theory, reflects the quantitative volume of accessible
contacts—the resource base for IS knowledge acquisition. Network density, grounded in
strong- and weak-tie theory, captures relational quality—the trust and interaction frequency
that enable efficient tacit knowledge transfer. Network heterogeneity, drawing on structural
hole theory, reflects structural diversity—the extent to which members differ in departmen-
tal affiliation and functional expertise, providing non-redundant information. Together,
they address three independent network properties—quantity, quality, and diversity—with
distinct mechanisms and no conceptual overlap.

Considering the need to separately examine the effects of proximal and distal expecta-
tions, and to clearly differentiate the concepts, this study divides individual expectations
into three dimensions: innovative self-efficacy, performance expectations, and achievement
expectations. These three dimensions progress step by step from “ability confidence–short-
term work benefits–long-term career development,” each with clearly delineated construct
boundaries and distinct driving pathways.

On the external pathway, social networks serve as resource carriers embedded in the
organizational relational structure and provide differentiated support for innovative IS
usage through three dimensions. Network size determines the breadth of IS-related infor-
mation and operational experience that employees can access; the larger the network size,
the greater the likelihood that employees will be exposed to diverse system usage tips and
tacit knowledge, thereby accumulating more materials for innovative usage. High-density
networks can accelerate the in-depth dissemination of operational details and trial-and-
error experiences, thereby reducing employees’ risk perception and learning costs when
experimenting with new functions. Network heterogeneity, through cross-departmental
and cross-position information collisions, introduces system usage experience from differ-
ent business scenarios into employees’ cognitive scope, stimulating their willingness to
break through conventional usage and engage in cross-boundary innovation.

On the internal pathway, individual expectations drive employees to proactively
explore and extend IS functions through a three-tier progressive judgment. Innovative
self-efficacy, as a judgment at the dimension of ability confidence, determines whether
employees believe they can successfully discover new uses of the system and serves as
the psychological starting point for innovative attempts. Performance expectations, as a
judgment at the dimension of instrumental rationality, lead employees to assess whether
innovative usage can enhance work efficiency and improve task performance, thereby
endowing innovative behavior with clear practical value. Achievement expectations, as a
judgment at the dimension of development orientation, are linked to long-term goals such
as career advancement, personal growth, and professional recognition, injecting intrinsic
incentives into sustained innovative usage.

https://doi.org/10.3390/systems14070796

https://doi.org/10.3390/systems14070796


Systems 2026, 14, 796 7 of 26

The conversion efficiency of the above two pathways into innovative IS usage be-
havior is further moderated by organizational innovation incentives. External innovation
incentives create stronger exchange motives for the realization of value from social network
resources, thereby increasing the efficiency with which network resources are transformed
into innovative behavior. Internal innovation incentives act directly on the satisfaction
of employees’ psychological needs and the reshaping of their subjective expectations,
significantly strengthening the driving force of individual expectations on behavior.

In summary, integrating theoretical foundations and existing research, we posit that
social networks—through the three dimensions of number of connections (network size),
closeness (network density), and member attribute differences (network heterogeneity)—
and individual expectations—through ability confidence (innovative self-efficacy), short-
term work benefits (performance expectations), and long-term career development (achieve-
ment expectations)—jointly influence innovative IS usage behavior, with external and
internal innovation incentives moderating these two pathways respectively. The theoretical
model constructed in this study is shown in Figure 2.

Figure 2. Theoretical model. The boxes group the constructs into their respective sub-dimensions.
The dashed arrow indicates the hypothesized path that is underpinned by Social Exchange Theory.

2.4. Research Hypotheses
2.4.1. The Impact of Social Networks on Employees’ Innovative IS Usage Behavior

Employee social networks are associated with their integration into an organization
and the proactive adoption of corporate values by providing resources, emotional value,
and support. This environment, in turn, encourages behavior that aligns with the strategic
development requirements of the enterprise [35], ultimately fostering innovative behavior
that benefits company growth. Drawing on leadership theories, Zhu and Zhang empirically
found that knowledge sharing positively influences employee innovation behavior [36].
From an organizational perspective, employees’ creative work is positively related to their
personal social networks and the organizational support they perceive [37]. Based on the
above literature review, we posit that employees’ social networks constitute an intangible
relational resource within organizations that helps employees acquire ample information
and emotional support. Employees can leverage and transform these resources by integrat-
ing their developmental needs. This approach not only aids in accomplishing work tasks
but also enhances emotional exchange and communication with other employees within
their social networks, thereby driving innovative behaviors. Employees’ innovative use
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of IS within an enterprise, as a specific form of innovative behavior, can also be favorably
correlated with their social networks. Accordingly, we propose the following hypotheses:

H1. Employees’ social network positively relates to their innovative IS usage behavior.

Network size refers to the sum of all interactive connections among employees. A
larger social network translates to more abundant resources that can be mobilized, thus
offering greater possibilities for employee innovation. A wider scope of social networks
helps companies access various resources, thereby resolving resource constraints in the
innovation process [38]. This study analyzes employees’ innovative IS usage behavior
by examining the expansion of employee networks. In terms of internal expansion, em-
ployees can acquire more information related knowledge at a lower time cost through
interactions with colleagues, which may favorably influence their behavior in using IS for
innovation [39]. In terms of external expansion, external individuals with a more open
mindset, who maintain good relationships with external organizations and possess ample
social capital, assist network members in introducing new ideas from other fields [40],
thereby providing sound suggestions for employees’ innovative IS usage. Accordingly, we
propose the following hypotheses:

H1a. The size of employees’ social networks positively relates to their innovative IS usage behaviors.

Network density is a crucial metric for assessing the closeness of the connections
between nodes within a social network. According to the theory of strong and weak ties,
the flow of homogeneous and heterogeneous resources and knowledge through strong
and weak ties can stimulate innovative behavior among organizational members [41]. In a
corporate setting, employees’ social networks typically comprise a mix of strong and weak
ties and exert distinct influences on a company’s technological innovation. In the context of
IS usage, this structure enables employees to draw on the experiences of familiar colleagues
and access novel ideas through heterogeneous resources, thereby fostering innovative
actions. Accordingly, we propose the following hypotheses:

H1b. The density of employees’ social networks positively relates to their innovative IS usage behaviors.

Social network heterogeneity refers to the differences among individuals or groups
within a social network. According to structural hole theory, members of social networks
that occupy structural holes can gain competitive advantage by accessing heterogeneous
information and resources [42]. By adopting a dual-embeddedness perspective in indus-
trial clusters, firms that leverage structural holes to connect network nodes can facilitate
knowledge flow and ultimately drive innovation [43]. Therefore, on the one hand, if a
member occupies a “structural hole” position and possesses advantages in system usage
or information from system experts, they can act as a bridge that assists other employees
in acquiring resources. Simultaneously, the greater the heterogeneity among network
members, the higher the probability of obtaining new information and resources. By inter-
acting with and learning from employees who have adopted new methods, employees can
gain inspiration, thereby promoting the innovative use of IS. Accordingly, we propose the
following hypotheses:

H1c. The heterogeneity of employees’ social networks positively relates to their innovative IS
usage behaviors.
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2.4.2. The Impact of Individual Expectations on Employees’ Innovative IS Usage Behavior

Individual expectations emerge as the core cognitive driving force behind employees’
innovative IS usage behavior. This construct encompasses two interconnected dimensions:
an individual’s belief in their own capabilities (i.e., efficacy expectations) and their assess-
ment of behavioral outcomes (i.e., outcome expectations). Efficacy expectation represents
an individual’s judgment of their ability to successfully execute a specific behavior [44].
Outcome expectation signifies an individual’s valuation of the potential results stemming
from that behavior. Together, these two facets form the cognitive foundation of behav-
ioral motivation. The current research indicates that employees with high self-efficacy
are more inclined to embrace challenging tasks and demonstrate greater perseverance
and resilience in complex work environments or when facing setbacks, thereby exhibiting
enhanced creativity [45]. When teams foster innovative cognition and stimulate members’
team consciousness, they explore new ideas and methods through shared knowledge and
brainstorming and strive to achieve established goals [46].

H2. Individual employees’ expectations positively relate to their innovative IS usage behavior.

In this study, employees’ ISE was defined as their level of confidence in their ability
to master new IS functionalities or methodologies. Employees with higher innovative
self-efficacy tend to exhibit greater enthusiasm and motivation for innovation, demonstrate
stronger digital creativity in their work, and achieve superior innovation performance
compared to their counterparts [29]. Employees who believe they can successfully complete
IS innovation tasks are more likely to proactively explore new methods, generate novel
ideas, and implement them [30].

H2a. Employees’ innovative self-efficacy positively relates to their innovative IS usage behavior.

Employee achievement expectations stem from the pleasure and satisfaction derived
from overcoming challenges or achieving goals during system utilization [47]. For instance,
when confronted with challenging responsibilities related to an organization’s IS innova-
tion, employees experience a sense of accomplishment, satisfaction, and pride upon task
completion, motivating them to explore diverse ways to use the system.

Based on these premises, we propose the following hypothesis:

H2b. Employees’ achievement expectations positively relates to their innovative IS usage behavior.

Employees’ performance expectations refer to their anticipation of how innovative
IS behaviors might impact their workplace performance. When employees perceive that
engaging in innovative IS behaviors can predict better performance evaluations or compen-
sation, their internal motivation may be effectively activated. Consequently, they are more
inclined to actively participate in innovation initiatives [13].

H2c. Employees’ performance expectations positively relates to their innovative IS usage behavior.

2.4.3. The Moderating Effect of Innovation Incentives

Incentive refers to the process of stimulating an individual’s or a team’s intrinsic
drive and potential through various means to achieve goals. By establishing incentive
mechanisms, businesses not only enhance employee engagement and optimize overall
performance but also effectively attract and retain talent [48]. Ahmadi et al. posited that
non-material incentives, such as setting challenging goals (e.g., stretch goals), can ignite
employees’ creativity to break conventional boundaries [49]. Using the well-known Chinese
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enterprise Haidilao as a research subject, Yang and Wei [50] found that intrinsic incentive
significantly promotes proactive innovative behavior among employees. According to
cognitive evaluation and social exchange theories, compared to regular incentives based on
daily performance, IS innovation incentive reflects an organization’s implementation of
dual internal and external incentives for employees based on innovation metrics.

However, some existing studies have proposed a competing view: incentives are uni-
versal in nature, and both internal and external innovation incentives can simultaneously
act on external social networks and internal cognition (i.e., individual expectations) [51],
implying that both types of incentives can exert cross-pathway moderation. Drawing on
the research context and self-determination theory, this study delineates the functional
boundaries of internal and external innovation incentives. The universal-incentive perspec-
tive is mostly applicable to simple, repetitive work tasks, whereas IS innovation constitutes
a highly complex, knowledge-intensive extra-role behavior [52]; consequently, the action
pathways of internal and external incentives exhibit a clear divergence. Moreover, accord-
ing to cognitive evaluation theory, tangible external incentives tend to weaken individuals’
intrinsic interest and self-cognition [53], making it difficult to fundamentally alter employ-
ees’ subjective assessments of their own innovative capability (self-efficacy) and long-term
career achievement, and failing to be deeply related to changes in internal psychological
expectations [54]; therefore, cross-pathway moderation is theoretically weak in effective-
ness. The resource ceiling of social networks is determined by objective social structural
attributes such as network size, circle structure, and member heterogeneity. Internal innova-
tion incentives, being spiritual in nature, cannot alter the objective number of an employee’
s contacts or the structural properties of their circles [55], making it hard to increase the total
amount of network resources acquired or to leverage the conversion efficiency of external
social network resources; thus, effective cross-pathway moderation is theoretically difficult
to achieve. In summary, there is an inherent targeted division of labor between internal and
external innovation incentives. Cross-pathway moderation lacks the corresponding targets
of action and transmission carriers, rendering its significance theoretically untenable.

Extrinsic incentive primarily manifests through tangible rewards such as bonuses,
praise, and promotions. These incentives directly stimulate employees’ innovative be-
haviors and provide them with a “reason to act” [56]. According to Maslow’s hierarchy
of needs, organizations can foster innovative behaviors in IS usage by offering rewards,
promotions, training, and encouraging knowledge sharing, thereby satisfying diverse em-
ployee needs. This type of extrinsic incentive not only elevates employees’ status within the
organization but also advances their career development. The boundary for its moderating
effect is strongest when employees’ innovative behaviors are primarily driven by resource
exchange processes within social networks. Conversely, if innovative behaviors stem
mainly from strong intrinsic interests or personal values (individual expectations), external
incentives, such as monetary rewards, may feel restrictive and controlling, potentially
leading to resentment and undermining intrinsic incentive [53], thereby weakening or even
nullifying the moderating effect. Consequently, external incentives are not universally
effective and their efficacy is closely tied to the extent to which an employee is embedded
within social exchange networks. Furthermore, promotions and environments that facilitate
mutual learning and sharing can expand employees’ social networks and connections. In
the context of IS incentives, extending social networks helps foster innovative IS use among
employees. Accordingly, we propose the following hypotheses:

H3. Extrinsic incentive positively moderates the relationship between (H3a) employees’ social
network size, (H3b) social network density, (H3c) social network heterogeneity, and innovative IS
usage behavior.
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Intrinsic incentive primarily stems from employees’ interest in their work, sense of
accomplishment, and need for self-actualization [57]. Research indicates that intrinsic incen-
tive can foster employees’ creative thinking and sustained engagement. When employees
experience a sense of achievement and self-efficacy in their use of IS, their innovative behav-
ior is enhanced [58]. The boundary condition for the moderating effect of intrinsic incentive
lies in situations where employees’ innovative behaviors are predominantly driven by
individual expectation paths. In such cases, the moderating effect of intrinsic incentive
is strongest. Conversely, if employees’ innovative behaviors are primarily instrumental,
aimed at acquiring external resources (i.e., the social network path dominates), and lack
intrinsic identification, the provided intrinsic incentives may not align with the primary
drivers of behavior. This misalignment can hinder the precise activation of deeper incen-
tives, resulting in limited moderating effects. For instance, when organizational culture is
excessively results-oriented or innovation failures incur severe penalties, employees’ intrin-
sic pursuit of innovative achievement can be suppressed by anxiety about the consequences
of failure, rendering intrinsic incentives ineffective as a moderator [59]. Managers can
bolster employees’ confidence and intrinsic incentive by providing resources and support
to help them overcome the difficulties they encounter when using IS [60]. Such support
can facilitate employee self-motivation, leading to a sense of accomplishment through the
innovative use of IS, while leveraging IS to improve work efficiency and performance,
thereby satisfying achievement and performance expectations. Accordingly, we propose
the following hypotheses:

H4. Intrinsic incentive positively moderates the relationship between (H4a) employees’ innova-
tive self-efficacy, (H4b) achievement expectations, and (H4c) performance expectations; and their
innovative IS usage behavior.

3. Research Design
3.1. Sample and Data Collection

Considering that the purpose of this study is to explore the relationships among
social networks, individual expectation, and employees’ innovative IS usage behavior,
middle and senior managers, R&D personnel, and service support personnel with at least
one year of tenure were selected as the research subjects, and telecommunications and
manufacturing enterprises with a high degree of IS deployment and digital transformation
were chosen as the research context. These employee categories typically have some level
of exposure to and experience with IS, making them suitable research participants.

With the assistance of research advisors and an alumni network, we collected data by
online surveys (via WeChat). The study was conducted in compliance with the exempt
conditions under China’s Measures for Ethical Review of Life Sciences and Medical Re-
search Involving Human Subjects (2023). All participants provided electronic informed
consent prior to completing the anonymous questionnaire. After the questionnaires were
collected, invalid ones were excluded based on the reverse-coded items embedded in the
questionnaire and the criterion of incomplete responses.

A total of 450 questionnaires were distributed, yielding 378 responses, with an 84%
response rate. Of these, 350 were deemed valid, corresponding to a validity rate of 77.8%.
Of the 350 sample data points, 61.4% were male, and 48% were between the ages of 30 and
40 years. More than 80% of the participants had a bachelor’s degree. Technical R&D and
service support constituted 45.1% and 44.9% of the sample, respectively. Approximately
85% of employees had less than 10 years of work experience, with about 80% reporting an
IS familiarity level of “familiar” or higher. Only 18.9% of employees had been using IS for
less than one year.
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3.2. Selection of Control Variables

Control variables were included to account for established individual-level predictors
of technology use behavior.

First, drawing on prior research, demographic variables such as gender, age, education
level [14] and Job category [61] were included as control variables.

Years of service was included as longer-tenured employees accumulate deeper famil-
iarity with business processes and system logic, providing the experiential foundation for
innovative usage [30].

IS usage experience (years of IS use) was controlled as a classic antecedent in technol-
ogy acceptance research, with longer experience enabling more accumulated operational
knowledge for innovation [14].

IS usage duration was included to partial out the confounding effect of differential
system exposure on the core predictors, as longer daily engagement naturally increases the
probability of encountering non-routine scenarios that trigger innovative use [62].

3.3. Variable Measurement

The measurement tools employed in this study were based on internationally recog-
nized and mature scales, methodologies, and formulas. With the exception of demographic
variables, other variables were measured using a 5-point Likert scale, where scores from
“1” to “5” represent “completely disagree” to “completely agree,” respectively.

(1) Social networks. Departing from the three measurement dimensions, network size
was assessed using a nominal approach [63] with the item, “Please provide the surnames
of colleagues within your current organization with whom you interact closely in work
and life.” The scale provides six spaces labeled A to F. If multiple members share the same
surname, use numbers to differentiate them (e.g., “Liu 1”, “Liu 2”). Concurrently, the
findings of the American “General Social Survey” [64] indicates that the upper limit for
network size was set at five; meanwhile, considering the large population size in China,
this study set the upper limit of network size at 6. Respondents rate the familiarity between
each pair of members (j and k) on a 4-point scale (1 = do not know each other, 2 = not very
familiar, 3 = moderately familiar, 4 = very familiar). Network density was calculated using
the formula proposed by Tasselli and Kilduff [65]:

Di =
∑ Sjk

2(N2 − N)
(1)

In this study, Sjk represents the familiarity between members j and k within the
respondent’s social network and N denotes the total number of members in the social
network. Network heterogeneity was calculated using the heterogeneity index formula:

IQVj =
k(N2 − ∑k

1 fi
2)

N2(k − 1)
(2)

Here, k denotes the total number of categories of the categorical variable, N repre-
sents the total number of network members (i.e., network size), and fi represents the
number of members in the i-th category. Three categorical variables—age, education, and
position—are used to calculate overall network heterogeneity.

IQV =
IQVj

j
(3)

The arithmetic mean formula was employed to derive respondents’ social network heterogeneity.
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(2) Individual Expectations. This study measured individual expectations in three
dimensions: innovative self-efficacy, achievement expectations, and performance expec-
tations. Innovative self-efficacy was measured using a scale developed by Carmeli and
Schaubroeck [66], which comprised three items: “I can improve work efficiency by cre-
atively developing new functions or methods for IS, thereby achieving work goals.”
Achievement expectations were assessed using a scale by Yperen and Hagedoorn [67],
which consists of three items: “I expect to gain personal satisfaction by mastering advanced
usage skills of IS.” Performance expectations were measured using a scale employed by
Ding et al. [68], which comprises three items: “If developing new IS functions or methods
aids in personal career advancement.”

(3) Innovation Incentives. This study differentiates between external and internal
innovation incentives to measure their moderating effects. External innovation motivations
were assessed using a scale developed by Zhao [69], which comprises three items, such as
“The organization sets up salary rewards for innovative IS.” Internal innovation incentive
was measured using a scale developed by Chen et al. [70], consisting of three items: “Setting
goals for employees and assigning them enriched and challenging work based on their
knowledge, abilities, and interests.”

(4) Employees’ innovative IS usage behavior. This variable was measured using a
scale developed by Li et al. [58], which comprises four items, such as “I have discovered
new uses for IS to enhance my work performance.”

4. Data Analysis and Results
4.1. Common Method Bias Test

In the questionnaire survey, the measurement of social networks did not capture
employees’ subjective inclinations but was derived from the collection and calculation of
objective data. Therefore, Harman’s single-factor test was conducted on the remaining
variables to test for common method bias. As shown in Table 1, the principal component
analysis extracted a total of five principal components, and the first component under
Initial Eigenvalues accounted for 35.057% of the total variance, which is below 40%.

Table 1. Harman’ s single-factor test results.

Component Initial Eigenvalues Extraction Sums of Squared Loadings

Total Variance Percentage Cumulative% Total Variance Percentage Cumulative%

1 6.661 35.057 35.057 6.661 35.057 35.057
2 2.428 12.778 47.834 2.428 12.778 47.834
3 1.609 8.469 56.303 1.609 8.469 56.303
4 1.541 8.113 64.416 1.541 8.113 64.416
5 1.233 6.492 70.908 1.233 6.492 70.908
6 0.944 4.968 75.876

Furthermore, a confirmatory factor analysis (CFA) was conducted using Amos. The
results revealed that the five-factor model exhibited a significantly better goodness of fit
than the competing models (x2/df = 1.349; CFI = 0.988; RMSEA = 0.032); detailed fit indices
are shown in Table 2. This finding indicates a high degree of congruence between the
theoretical model and the observed data, thereby confirming the construct validity of the
research variables. Therefore, common method bias does not appear to be severe, although
residual bias cannot be fully ruled out.
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Table 2. Comparison of measurement model results.

Model Model Content x2/df RMSEA CFI NFI RMR

5 factors SN, IE, EII, III, IUB 1.349 0.032 0.988 0.954 0.041
3 factors SN + IE, EII + III, IUB 4.708 0.103 0.858 0.828 0.114

Single factor SN + IE + EII + III + IUB 10.319 0.163 0.633 0.612 0.187
Note: SN = social network; IE = individual expectations; EII = external innovation incentives; III = internal
innovation incentives; IUB = employees’ innovative IS usage behavior.

4.2. Reliability and Validity Analysis

In this study, the measurement of social networks was achieved by collecting authentic
employee data, calculating quantitative results using appropriate formulas, and catego-
rizing them. Based on the conditions for ensuring social network reliability [60], which
posits that scale reliability can be guaranteed through embedded contexts and observed
behaviors, Cronbach’s alpha and other indicators for social networks and their dimensions
are not reported.

Subsequently, as shown in Table 3, Cronbach’s alpha and composite reliability for
all variables exceeded 0.8, with the overall scale reaching 0.923. Furthermore, all Kaiser–
Meyer–Olkin values were above 0.7. The standardized factor loadings exceeded 0.7, and the
average extracted variance exceeded 0.5, indicating good convergent validity and internal
consistency. Moreover, the square root of the AVE for each variable was greater than the
inter-variable correlation coefficients (Table 4), providing empirical evidence at the data
level that the discriminant validity of each dimension was satisfactory.

Table 3. Validity and reliability test results.

Variables Item Cronbach’s Alpha KMO FL CR AVE

ISE
ISE1

0.829
0.844

0.831 0.622ISE2 0.733
ISE3 0.786

AE
AE1

0.811
0.721

0.814 0.594AE2 0.749
AE3 0.838

PE
PE1

0.848
0.827

0.848 0.651PE2 0.77
PE3 0.822

IE 9 0.861 0.843

EII
EII1

0.883
0.866

0.883 0.716EII2 0.86
EII3 0.811

III
III1

0.833
0.777

0.834 0.627III2 0.761
III3 0.835

II 6 0.821 0.778

IUB

IUB1

0.877 0.821

0.785

0.879 0.646
IUB2 0.774
IUB3 0.755
IUB4 0.893

Total Items 19 0.923
Note: ISE = innovative self-efficacy; AE = achievement expectations; PE = performance expectations;
IE = individual expectations; EII = external innovation incentives; III = internal innovation incentives;
II = innovation incentives; IUB = employees’ innovative IS usage behavior.
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Table 4. Correlation between variables.

Variables NS ND NH ISE AE PE EIM IIM IUB

NS 1
ND 0.451 ** 1
NH 0.483 ** 0.380 ** 1
ISE 0.498 ** 0.412 ** 0.461 ** 1
AE 0.395 ** 0.294 ** 0.413 ** 0.495 ** 1
PE 0.409 ** 0.348 ** 0.445 ** 0.410 ** 0.450 ** 1
EII 0.254 ** 0.252 ** 0.183 ** 0.294 ** 0.247 ** 0.201 ** 1
III 0.192 ** 0.085 0.163 ** 0.158 ** 0.249 ** 0.158 ** 0.350 ** 1

IUB 0.201 ** 0.433 ** 0.562 ** 0.498 ** 0.403 ** 0.543 ** 0.331 ** 0.299 ** 1
Note: **, p < 0.01; NS = network size; ND = network density; NH = network heterogeneity; ISE = innovative
self-efficacy; AE = achievement expectations; PE = performance expectations; EII = external innovation incentives;
III = internal innovation incentives; IUB = employees’ innovative IS usage behavior.

4.3. Correlation Analysis

As shown in Table 4, the correlation analysis revealed a significant positive relationship
between NS (r = 0.201, p < 0.01), ND (r = 0.433, p < 0.01), NH (r = 0.562, p < 0.01), EIM
(r = 0.331, p < 0.01), and IUB. Comparing the magnitude of the correlation coefficients
(r), the NH exhibited the strongest association with the IUB. Similarly, ISE (r = 0.498,
p < 0.01), AE (r = 0.403, p < 0.01), PE (r = 0.543, p < 0.01), and IIM (r = 0.299, p < 0.01) were
positively correlated with IUB. Notably, performance expectations showed the highest
correlation with employees’ innovative IS usage behaviors, providing initial support for
our hypotheses.

4.4. Direct Effect Test

Building upon the correlation analysis, this study employed SPSS 23.0, a hierarchical
regression analysis, to assess the direct effects, thereby testing hypotheses H1 and H2. The
regression results, as presented in Table 5, revealed a positive correlation between all three
indicators of SN and IUB (Model 2: β = 0.337, p < 0.001; β = 0.120, p < 0.01; β = 0.378,
p < 0.001). Consequently, hypotheses H1a, H1b, and H1c are supported, lending credence
to hypothesis H1. Additionally, the results demonstrated a significant positive relationship
between the two dimensions of IE (ISE and PE) and IUB (Model 4: β = 0.291, p < 0.001;
β = 0.389, p < 0.001), thus supporting hypotheses H2a and H2c. However, AE did not
show a significant effect on IUB (Model 4: β = 0.100, p > 0.05), and hypothesis H2b was not
supported. In summary, H2 is partially supported.

Regarding the interaction between social networks and individual expectations, this
study found that both SN and IE are positively associated with IUB (β = 0.592, p < 0.001;
β = 0.374, p < 0.001), with social networks demonstrating a stronger relationship on em-
ployees’ innovative IS usage behavior.

Table 5. Regression results of direct effects.

Variables
SN IE The Combined Influence

of SN and IE

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Control Variables

Gender 0.127 * 0.143 0.127 * 0.188 * 0.127 * 0.169 *
Age 0.002 0.040 0.002 0.023 0.002 0.030
EL −0.006 −0.007 −0.006 0.010 −0.006 0.013
JC 0.125 * 0.104 * 0.125 * 0.091 0.125 * 0.086
YS 0.022 0.046 0.022 0.044 0.022 0.050

ISUE −0.094 −0.079 * −0.094 −0.054 −0.094 −0.056
ISUD 0.017 −0.007 0.017 −0.021 0.017 0.004
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Table 5. Cont.

Variables
SN IE The Combined Influence

of SN and IE

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Independent Variables

NS 0.337 ***
ND 0.120 **
NH 0.378 ***
ISE 0.291 ***
AE 0.100
PE 0.389 ***
SN 0.592 ***
IE 0.374 ***

R2 0.041 0.492 0.041 0.408 0.041 0.516
Adjusted R2 0.022 0.477 0.022 0.390 0.022 0.503

F 2.101 * 32.776 *** 2.101 * 23.359 *** 2.101 * 40.284 ***

Note: *, p < 0.05; **, p < 0.01; ***, p < 0.001; EL = education level; JC = job category; YS = years of service;
ISUE = IS usage experience; ISUD = IS usage duration; NS = network size; ND = network density; NH = network
heterogeneity; ISE = innovative self-efficacy; AE = achievement expectations; PE = performance expectations;
SN = social network; IE = individual expectations.

4.5. Structural (Inner) Model Explanatory and Assessment

As shown in Table 6, the variance inflation factors (VIF) for all variables were below
5.00, confirming that no serious multicollinearity issues existed. Notably, the f2 value for
achievement expectations was 0, which corresponds to its non-significant regression result.

Table 6. Effect Sizes and Multicollinearity Diagnostics.

R2_Full R2_Reduced f2 Criteria VIF

NS 0.756 0.723 0.135

0.35 = large effect
0.15 = medium effect

0.02 = weak effect

1.665
ND 0.756 0.754 0.008 1.424
NH 0.756 0.736 0.082 1.644
ISE 0.756 0.753 0.012 1.724
AE 0.756 0.756 0.000 1.607
PE 0.756 0.733 0.094 1.496
EII 0.756 0.751 0.020 1.286
III 0.756 0.749 0.029 1.232

Note: NS = network size; ND = network density; NH = network heterogeneity; ISE = innovative self-efficacy;
AE = achievement expectations; PE = performance expectations; EII = external innovation incentives; III = internal
innovation incentives.

4.6. Moderation Effect Analysis

To test the moderating effects of innovation incentives, we employ a hierarchical
linear regression analysis using SPSS 23.0. The regression results are presented in Table 7.
Notably, the interaction term between NS and EIM was not significantly associated with
IUB (Model 4: β = 0.055, p > 0.05); thus, hypothesis H3a was not supported. By contrast,
the interaction term of ND and EIM exhibited a positive correlation with IUB (Model
4: β = 0.191, p < 0.001), supporting hypothesis H3b. To further explain the moderating
mechanism, we delineate the relationship between social network density and employees’
innovative IS use under high and low levels of external incentives, defined as plus or
minus one standard deviation from the mean of the external incentives. The results are
shown in Figure 3. These findings indicate a stronger association between network density
and employees’ innovative IS use with higher levels of external incentives than under
lower levels. As shown in Table 7, NH and EIM demonstrated a positive relationship
with IUB (Model 4: β = 0.131, p < 0.01), supporting hypothesis H3c. Figure 4 further
reveals the more pronounced effect of network heterogeneity on employees’ innovative
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IS use under higher external incentives. Collectively, these results partially supported
hypothesis H3. This finding suggests that within a certain range, firms may face challenges
in leveraging increased external incentives to effectively moderate the positive impact of
loosely structured weak-tie networks on IS innovative use in the short term. This condition
could potentially be attributed to employees prioritizing the “quality” over the “quantity”
of their social networks.

Table 7. Analysis results of the moderating effect of external individual.

Variable
IUB

Model 1 Model 2 Model 3 Model 4

Control
Variable

Gender 0.127 * 0.227 * 0.244 * 0.110 0.124 ** 0.136 ** 0.161 0.126 ** 0.149 ** 0.169
Age 0.002 0.033 .007 0.031 0.04 0.025 0.054 0.042 0.028 0.043
EL −0.006 −0.004 −0.010 −0.008 0.01 0.01 0.014 0.016 0.029 0.031
JC 0.125 * 0.126 * 0.131 * 0.124 * 0.091 * 0.095 * 0.118 * 0.085 * 0.065 0.102
YS 0.022 0.045 0.018 0.045 0.046 0.029 0.058 0.046 0.024 0.058

ISUE −0.094 −0.071 −0.056 −0.102 ** −0.067 −0.049 −0.085 * −0.065 −0.066 −0.084 *
ISUD 0.017 0.027 −0.007 −0.026 0.02 −0.015 −0.032 0.017 −0.008 −0.028

Independent
Variable

NS 0.522 *** 0.478 *** 0.495 ***
ND 0.405 *** 0.357 *** 0.380 ***
NH 0.657 *** 0.602 *** 0.621 ***

Moderator
Variable EII 0.178 *** 0.248 *** 0.216 *** 0.174 *** 0.224 *** 0.222 ***

Interaction
Term

NS × EII 0.055
ND × EII 0.191 ***
NH × EII 0.131 **

R2 0.041 0.391 0.214 0.342 0.427 0.270 0.396 0.432 0.319 0.414
Adjusted

R2 0.022 0.376 0.195 0.326 0.411 0.251 0.380 0.415 0.299 0.396

F 2.101 * 27.341 *** 11.582 *** 22.139 *** 28.11 *** 13.965 *** 24.765 *** 25.734 *** 15.900 *** 23.928 ***

Note: *, p < 0.05; **, p < 0.01; ***, p < 0.001; EL = education level; JC = job category; YS = years of service;
ISUE = IS usage experience; ISUD = IS usage duration; NS = network size; ND = network density; NH = network
heterogeneity; EII = external innovation incentives.

Figure 3. The moderating effect of EII on the relationship between ND and IUB.

The regression results of the moderating effects of intrinsic innovation incentive are
presented in Table 8. The interaction term between ISE and IIM showed a positive corre-
lation with IUB (Model 4: β = 0.127, p < 0.01), supporting hypothesis H4a. As illustrated
in Figure 5, the effect of this moderation is evident; the relationship between innovation
self-efficacy and innovative IS usage behavior is stronger when intrinsic innovation in-
centive is high than when it is low. However, the interaction term between AE and IIM
did not exhibit a significant influence on IUB (Model 4: β = 0.082, p > 0.05), leading to the
rejection of hypothesis H4b. As Table 8 further shows, the interaction term between PE and
IIM was positively associated with IUB (Model 4: β = 0.142, p < 0.01), thereby supporting
hypothesis H4c. As Figure 6 shown, the relationship between performance expectations
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and employees’ innovative IS usage behavior is strengthened under high levels of intrinsic
incentive. Thus, hypothesis H4 is partially supported.

Figure 4. The moderating effect of EII on the relationship between NH and IUB.

Table 8. Analysis results of the moderating effect of intrinsic incentive.

Variable
IUB

Model 1 Model 2 Model 3 Model 4

Control
Variable

Gender 0.127 * 0.252 * 0.282 ** 0.162 ** 0.263 ** 0.289 ** 0.178 0.229 0.269 ** 0.185 *
Age 0.002 0.005 0.013 0.008 0.011 0.017 0.013 0.011 0.024 0.03
EL −0.006 0.015 0.038 −0.002 0.002 0.023 −0.009 0.008 0.016 −0.018
JC 0.125 * 0.116 0.140 * 0.112 * 0.105 0.130 * 0.102 0.094 0.133 * 0.096
YS 0.022 0.047 0.067 0.021 0.061 0.076 0.036 0.054 0.077 0.035

ISUE −0.094 −0.052 −0.066 −0.074 −0.022 −0.039 −0.044 −0.013 −0.032 −0.042
ISUD 0.017 0.013 0.042 0.016 0.018 0.043 0.020 0.015 0.043 0.019

Independent
Variable

ISE 0.487 *** 0.454 *** 0.468 ***
AE 0.422 *** 0.371 *** 0.385 ***
PE 0.561 *** 0.526 *** 0.533 ***

Moderator
Variable III 0.178 *** 0.209 *** 0.218 *** 0.174 *** 0.225 *** 0.226 ***

Interaction
Term

ISE × III 0.127 **
AE × III 0.082
PE × III 0.142 **

R2 0.041 0.274 0.203 0.315 0.322 0.240 0.357 0.338 0.247 0.375
Adjusted

R2 0.022 0.257 0.184 0.299 0.304 0.220 0.340 0.318 0.225 0.357

F 2.101 * 16.076 *** 10.825 *** 19.581 *** 17.912 *** 11.961 *** 21.018 *** 17.295 *** 11.141 *** 20.372 ***

Note: *, p < 0.05; **, p < 0.01; ***, p < 0.001; EL = education level; JC = job category; YS = years of service; ISUE = IS
usage experience; ISUD = IS usage duration; ISE = innovative self-efficacy; AE = achievement expectations;
PE = performance expectations; III = internal innovation incentives.

Figure 5. The moderating effect of III on the relationship between ISE and IUB.
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Figure 6. The moderating effect of III on the relationship between PE and IUB.

These findings suggest that intrinsic motivation can bolster employee confidence
in their abilities. When employees perceive organizational support, a strong sense of
self-efficacy translates more readily into exploratory IS innovation behavior. In addition,
intrinsic incentives can satisfy employees’ performance expectations by providing timely
feedback on efficiency improvements and encouraging active participation in the innovative
use of IS.

5. Discussion
Drawing on social capital theory and social cognitive theory, this study constructs

and empirically tests a dual-path model from a systems perspective. The model posits that
employees’ innovative IS usage behavior is predicted by an external path (social networks)
and an internal path (individual expectations), with external and internal innovation incen-
tives serving as differential moderators. Using survey data from 350 Chinese enterprise
employees, we find robust support for the dual-path framework.

5.1. Theoretical Contributions
5.1.1. From Single-Path to Dual-Path Theorizing: The Resource–Cognition
Complementary Mechanism

Prior research has predominantly adopted a single-theoretical-lens approach. Studies
grounded in social capital theory have shown that brokerage positions [71], social capital
dimensions [72], and mobilized social resources [73] are associated with innovation, yet
they overlook the internal cognitive appraisals that may predict whether individuals ac-
tively exploit such resources. Conversely, studies anchored in social cognitive theory have
demonstrated that creative self-efficacy [74] and psychological capital [75] is positively
related to innovation, yet they rarely consider the resources and importance of external
networks. The present study departs from both single-path paradigms by simultaneously
modeling both pathways. The results indicate that social networks and individual expecta-
tions each independently and significantly predict innovative IS usage behavior. Within
the individual expectation path, this contribution is carried primarily by innovative self-
efficacy and performance expectations; achievement expectations were not significant in
either the main effect or the moderated effect. Importantly, the two pathways are best
understood as theoretically complementary but empirically additive: social capital theory
and social cognitive theory jointly provide a more complete account of IS innovation than
either theory alone, but each pathway contributes to innovation through its independent
main effect rather than through a multiplicative interaction. This additive structure is

https://doi.org/10.3390/systems14070796

https://doi.org/10.3390/systems14070796


Systems 2026, 14, 796 20 of 26

theoretically significant. It suggests that external resources and internal cognition are
two distinct, non-substitutable inputs to innovation behavior, each accounting for unique
variance that the other cannot. Thus, integrating both theoretical lenses is necessary for a
comprehensive understanding of IS innovation.

5.1.2. Differentiated Incentive Moderation—The Internal–External Fit

This study further demonstrates that the two pathways are subject to distinct boundary
conditions. External innovation incentives significantly positively moderate the social
network pathway, whereas internal innovation incentives significantly strengthen the
individual expectation pathway. This differentiated pattern suggests that the two incentive
types are associated with different underlying mechanisms—instrumental exchange for
the social path and psychological need satisfaction for the cognitive path—and are not
functionally interchangeable. The non-significance of cross-path effects provides empirical
support for the specificity of this fit. This finding advances the literature beyond generic
claims that “incentives promote innovation” toward a contingency framework specifying
which incentive type is more effective for which pathway.

In summary, these findings align with a systems view: each subsystem serves a distinct
function. Social networks supply resources, individual expectations provide cognitive
appraisal, and innovation incentives are positively related to pathway regulation. Together
they form an interdependent whole.

5.2. Post Hoc Analysis of Non-Significant Hypotheses

Given that the two pathways exhibit complementary effects, hierarchical regression
analysis was employed to test the interaction between social network and individual
expectation by examining the impact of their product term on employees’ IS innovative
usage behavior. The predictors were first mean-centered, and multicollinearity was assessed
(VIF = 1.44). The results indicated that the SN × IE interaction term had no significant effect
on IUB (p = 0.74). This may be attributable to the insufficient rigor of the measurement
method used for social networks.

Regarding the non-significant finding for achievement expectations (H2b), two possi-
ble explanations are proposed. First, from the perspective of social cognitive theory, achieve-
ment expectations represent distal and uncertain outcome expectations. For self-directed
tasks such as innovative IS usage that require continuous exploration and involve trial-and-
error, their motivational effect is weaker than that of proximal outcome expectations [76].
Second, the Chinese enterprises examined in this study generally operate under annual
KPI-based performance appraisal systems. Such systems tend to channel employees’ efforts
toward measurable short-term outputs rather than long-term developmental activities that
are difficult to quantify [77]. Under this institutional environment, achievement expecta-
tions have a limited positive association with employees’ innovative IS usage behavior.
Taken together, the individual expectation path is primarily supported through innovative
self-efficacy and performance expectations, rather than through achievement expectations.

Regarding the non-significant moderating effect of external innovation incentives on
the relationship between network size and innovative IS usage behavior (H3a), a plausible
explanation is that when employees consider mobilizing network resources under external
incentive conditions, the key factor is not how many contacts they possess, but whether
these contacts can provide innovation-relevant information. The incremental informational
value provided by a large but homogeneous network is lower than that offered by a smaller
but heterogeneous network [78]. Enhancing the anticipated returns on innovative efforts
through external incentives likewise cannot render redundant information innovative.
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5.3. Practical Implications

Based on the findings of this study, enterprises can optimize their management strate-
gies in the following areas to enhance the effectiveness of employees’ innovative IS usage.

5.3.1. Prioritize Network Heterogeneity over Network Size

The results indicate that network heterogeneity was the strongest social network
predictor of innovative IS usage (β = 0.378), substantially exceeding network size and
density. Organizations may therefore focus on the compositional diversity of employees’
contacts. Concrete measures include cross-departmental project teams, job rotation pro-
grams, and heterogeneous team composition. The goal is to ensure that new contacts
bring non-redundant knowledge. Merely expanding network size is unlikely to yield the
same benefit.

5.3.2. Emphasize Immediate Performance Gains in Internal Communication

Performance expectations emerged as the strongest individual-level predictor (β = 0.389).
Achievement expectations, by contrast, were not significantly associated with innovative IS
usage. Organizations may find it more effective to highlight the near-term work benefits
of IS innovation. These include faster processing, fewer errors, and simplified workflows.
Appeals to long-term career advancement alone may be insufficient. Sharing peer cases
where innovative IS usage was associated with measurable efficiency gains may help
strengthen these expectations.

5.3.3. Match Incentive Design to the Targeted Pathway

External incentives (e.g., bonuses, innovation awards) showed stronger moderation
on the social network path. Internal incentives (e.g., recognition, autonomy support)
showed stronger moderation on the individual expectation path. For cross-functional
networking programs, pairing them with outcome-contingent rewards may help employees
mobilize diverse contacts. For cultivating performance expectations, building a supportive
innovation climate may be more effective than financial incentives alone. Misaligning
incentive types with intervention strategies may yield limited returns.

5.4. Limitations and Future Directions

Although this study made progress in the area of employees’ innovative IS usage,
several limitations remain and warrant further exploration in subsequent research.

First, regarding sample representativeness: The sample was restricted to telecom-
munications and manufacturing enterprises, accessed via university alumni and advisor
networks, but enterprises connected to academic networks may differ systematically from
the broader population. Most respondents were management, R&D, and service support
personnel with less than ten years of experience and high IS familiarity, excluding front-
line staff and employees from service industries (e.g., finance, healthcare). These groups
may exhibit different innovation patterns—frontline workers face stronger procedural
constraints, while employees in less technology-intensive industries have fewer innova-
tion opportunities. Future research should adopt probability-based sampling across more
diverse industries and occupational groups.

Second, regarding measurement: Social network indicators were calculated from self-
reported data. Network density required respondents to judge familiarity between each
pair of network members—a task whose cognitive load increases with larger networks,
potentially introducing measurement error. The cross-sectional design further precludes
causal inference. Future research could employ longitudinal designs and more objective
network measures, such as enterprise communication metadata.
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Third, regarding scope: This study focused on positive predictors and did not differ-
entiate IS types (e.g., ERP, CRM, business intelligence systems), which may afford different
degrees of innovation latitude. Potential inhibitors, such as excessive workload and fear of
failure, were not examined and may suppress innovation even under favorable conditions.
Future research could adopt qualitative approaches to identify context-specific inhibitors,
differentiate innovation patterns across IS types, and test causal mechanisms through
longitudinal or experimental designs.

Fourth, the study did not disentangle potential cross-dimensional interactions among
network size, density, and heterogeneity under extreme network conditions. This limits
the precision with which the theoretical logic of each dimension can be differentiated.
Future research could test interaction models among the three dimensions across varied
organizational contexts to further clarify dimensional boundaries and theoretical specificity.

6. Conclusions
This study yields two central conclusions. First, employees’ innovative IS usage be-

havior is associated with two independent, complementary inputs: social networks supply
diverse, non-redundant information that broadens employees’ innovation repertoire, while
innovative self-efficacy and performance expectations supply the cognitive readiness to
act on such information. Achievement expectations, by contrast, were not significantly
associated with innovative IS usage. This indicates that the primary cognitive predictors are
the two proximal dimensions: confidence in one’s capability (innovative self-efficacy) and
perceived immediate performance benefits (performance expectations). Each pathway inde-
pendently contributes to innovative IS usage, consistent with the non-significant interaction
between the two. Second, the two pathways are differentially moderated by innovation
incentives: external innovation incentives are positively associated with the social network
pathway by providing clear instrumental signals that lower the activation threshold for
converting network resources into innovative action, whereas internal innovation incen-
tives are positively associated with the individual expectation pathway by nurturing the
intrinsic psychological conditions—autonomy, competence, and relatedness—that sustain
self-efficacy and outcome expectations.

These findings, derived from survey data collected from 350 employees in Chinese
telecommunications and manufacturing enterprises, suggest that organizations seeking
to promote innovative IS usage should adopt a systemic “factors–incentives–behavior”
approach that simultaneously cultivates employees’ social networks and individual expec-
tations while deploying incentive systems precisely aligned with each pathway.

By integrating these insights into a “factors–incentives–behavior” framework, this
study provides a systemic understanding of how organizational resources, individual cogni-
tions, and incentive mechanisms jointly predict IS innovation. From a systems perspective,
this framework suggests that innovative IS usage may benefit from the alignment of all three
subsystems—network resources, cognitive drivers, and incentive mechanisms—rather than
from optimizing any single component in isolation. Our work contributes to the literature
on IS innovation management and offers practical guidance for enterprises in designing
targeted, pathway-specific incentive strategies, using external incentives (e.g., rewards,
recognition) to leverage network-based resources, and internal incentives (e.g., challenging
tasks, autonomy) as correlates of higher individual expectations.
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