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Abstract

Purpose – Despite the fact that user participation (UP) has been highlighted as an important aspect in
innovation, previous findings on its relationship with service innovation performance (SIP) are inconsistent.
This study aims to investigate the relationships amongUP, knowledgemanagement capability (KMC) and SIP,
especially in the digital age, inspired by the theories of knowledge-based and absorptive capacity.
Design/methodology/approach – Based on a sample of 252 Chinese e-commerce enterprises, this study
adopts a hierarchical regression analysis and bootstrap method to test the theoretical framework and research
hypotheses.
Findings –UP and KMC have positive effects on SIP, respectively. KMC plays a mediating role in the effect of
UP on SIP. Furthermore, the intermediary role of KMC varies in different sub-paths between UP and SIP.
Originality/value – First, this study provides some explanations for inconsistent arguments on the
relationship between UP and service innovation. Second, with the consideration of specific dimensions of UP
and SIP, the mediation role of KMC varies in different sub-paths has been recognized, which provides a deeper
understanding of the relationship between UP and SIP. Third, this study opens the discussion about how to
realize SIP more effectively in the digital age, advancing theoretical and practical developments on service
innovation.

Keywords Service innovation, User participation, Knowledge management capability, E-commerce
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Introduction
Fostering innovation enables service firms to gain a sustainable competitive advantage
(Alam and Intekhab, 2010; Dayan and Ndubisi, 2019). Service innovation has recently been
highlighted as a key priority in both service research and innovation research (Acharya et al.,
2020; Witell et al., 2016). In particular, with the wide integration of digital technology into
business, firms face substantial challenges of service innovation management due to the
uncertainty of the innovation environment. Nevertheless, the combination of digital
technologies and accessed resources (such as knowledge) brings new opportunities for
service innovation (Barrett et al., 2015) since digital technologies such as information and
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communication technologies (ICTs) play a fundamental and transformative role in service
innovation (Vargo and Lusch, 2008; Yoo et al., 2012).

To succeed in service innovation, wise and effective collaboration with external
organizations and individuals, particularly with users, is needed (Goodman et al., 2017). In
the digital age, particularly with the remarkable growth of e-commerce in various industries,
great changes have taken place regarding users’ information storage and interaction. For
example, users have more opportunities to publish and share all kinds of information on the
internet, and enterprises are no longer constrained by the high cost of information acquisition
and analysis. However, existing literature has mainly focused on the relationship of user
participation (UP) and service innovation in both the traditional service industry, i.e. the
foodservice industry (Darius et al., 2018) and the tourism industry (Hu et al., 2009) and
manufacturing industry with service transformation (Cheng and Krumwiede, 2017; Morgan
et al., 2019). However, scant attention has been placed on the influence of UP on service
innovation in e-commerce enterprises.

Furthermore, UP has been argued as a potential positive factor on service innovation
performance (SIP) in themajority of previous studies (e.g. Bonner andWalker, 2004; Trischler
et al., 2018), whereas several studies show that UP might have no positive influence or has a
negative influence on service quality or service innovation (e.g. Cheng and Krumwiede, 2012;
Ngo and O’cass, 2013). The inconsistent conclusions, to some extent, suggest that there is an
unopened “black box” in the influence path of UP on SIP.

In practice, some successful e-commerce enterprises not only focus on acquiring external
knowledge through users’ information sharing and interactive cooperation but also
emphasize the ability to realize the user knowledge to innovation. For example, Alibaba
collected user information of “Taobao” through questionnaire surveys and senior product
experiencers who were paid highly and then integrated relevant knowledge to launch the
“family version of Taobao” successfully. It may be indicated that based on the potential and
real needs of users, the strong knowledgemanagement capability (KMC) of enterprises would
promote service innovation. According to the knowledge-based theory (Grant, 1996),
knowledge base effectively promotes the evolution of enterprise capability, and the degree of
capability evolution directly affects the effectiveness and efficiency of service innovation. In
other words, KMC is especially important for enterprises to realize the user knowledge to
innovation. However, the role of KMCbetweenUP and SIP has received very limited attention
hitherto.

To fill this identified gap, this study explores the relationship among UP, KMC and SIP in
the digital age. The remaining sections are organized as follows: the next section reviews the
related literature. Then several hypotheses are proposed to construct the conceptual model
used in this study. The researchmethod, data analyses and the research results are presented
in the subsequent two sections. The final section discusses the results and proposes the
theoretical contributions, practical implications, research limitations and future research
directions.

Literature review
User participation
UP refers to the users’ behavior in the process of using a product or service that enables the
enterprise to obtain the information, resources and concrete actions of users (Cermak et al.,
1994). Particularly in the e-commerce environment, UP becomes more important for service
enterprises (Moon et al., 2017; Ting et al., 2020). Specifically, users not only leave traces in the
process of using products or services in the internet era, which can reveal user characteristics
and potential needs, but also give evaluation and feedback to products or services anytime
and anywhere and even participate in the process of product development. On this basis, UP
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is divided into two dimensions in this study, including information sharing (IS) (Hubbert,
1995) and interactive cooperation (IC) (Ennew and Binks, 1999). In general, IS includes users’
personal information, transaction data, choice preferences, consumption habits and star
rating, while IC refers to users’ feedback on enterprises’ products or services, such as
suggestions for products, experience sharing on social platforms and participation in the
process of service product development.

Given that the user is one of the important co-creation sources, scholars have focused on
the importance of UP in the innovation process of a new product or service (e.g. Morgan et al.,
2018; Morgan et al., 2019; Wang et al., 2020). Specifically, it notes that there are positive
outcomes of UP in terms of value creation, firm performance and service evaluation (e.g. An
and Han, 2020; Bae, 2020; Ho et al., 2020). However, the relationship between UP and service
innovation outcomes, becoming an important driving force of enterprise development, has
received less attention.

Service innovation
The definition of service innovation is not unified in the existing literature (Paswan et al.,
2009; Witell et al., 2016). Some scholars developed Schumpeter’s view on service innovation
(Gallouj and Savona, 2008; Toivonen and Tuominen, 2009). In their view, recombination
innovations are emphasized as central to service innovation, and the high frequency of
service innovation is suggested in new firms, while the customer value is not taken into
account. Furthermore, Lusch and Nambisan (2015) described the broadened conception of
service innovation through a tripartite framework consisting of service ecosystem, service
platform and value co-creation.

Furthermore, user satisfaction and loyalty are the subjective response to the quality
of service innovation (Vakulenko et al., 2019). On this basis, we highlight users as the driver in
service innovation especially for an e-commerce enterprise and thereby conceptualizing
the service innovation as the one refers to the transformation of new ideas into new or
improved service products tomeet the needs of users (Lusch andNambisan, 2015;Witell et al.,
2016). Drawing from this, we regard user performance (USP) as a considerable aspect of SIP in
e-commerce enterprise. Besides, financial performance (FP) is an important index to reflect
the outcomes of innovation. Moreover, internal operation performance (IOP) should be
concerned for the light asset non-manufacturing enterprises. Overall, we consider SIP into
three dimensions: USP, FP and IOP. More specifically, USP includes user satisfaction,
perceived product quality, user acquisition and user retention; FP shows the profitability of
service innovation; IOPmeasures performance internally, while FP andUP are external to the
enterprise (Storey and Kelly, 2001).

Knowledge management capability
KMC refers to the dynamic ability of the process of knowledge transferring, knowledge
sharing, knowledge acquisition, knowledge application and knowledge innovation (Tiwana,
2000). Sawy et al. (1999) pointed that it is not only important for firms to manage knowledge
internally but also equally important to effectivelymanage external knowledge. Indeed, firms
can get numerous benefits, including improving dynamic capabilities (Tseng and Lee, 2014),
developing organizational performance (Imran et al., 2017), enhancing innovation (Sun et al.,
2020) and decreasing consume response time (Lee et al., 2012) from KMC.

The division of KMC has attracted considerable attention from scholars. For example,
Mishra and Bhaskar (2011) established the knowledge management process model of
learning organization practice and divided KMC into four stages: knowledge creation,
knowledge sharing, knowledge enhancement and knowledge retention. Rahman et al. (2013)
divided the KMC into three stages: knowledge acquisition, knowledge application and
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knowledge protection. Relying on the existing literature and the digital environment, we
concentrate on dimensions of KMC that include knowledge transfer (KT), knowledge sharing
(KS), knowledge integration (KI) and knowledge creation (KC).

Hypothesis development
User participation and service innovation performance
Service-oriented logic emphasizes the crucial role of users in service-value creation (Witell
et al., 2017). In previous studies, users have been recognized as one of important co-creators,
and their participation is a fundamental source of firms’ competitive advantage (Cabigiosu
and Campagnolo, 2019; Hidalgo and D’Alvano, 2014). In particular, with the wide usage of
advanced information technology, e-commerce enterprises have access to new innovative
ideas through UP and keep innovation consistent with the changing of user demands
(Salunke et al., 2013), which potentially affects the SIP. The potential role of UP can be
supported by arguments from some scholars. For example, Mario et al. (2018) discovered that
UP has a positive impact on SIP in service-providing manufacturing enterprises. Halliday
and Trott (2010) emphasized that integrating users in the innovation process is beneficial to
firms’ innovation performance. Morgan et al. (2018) also showed that users’ direct
involvement in service-product development has a positive effect on the performance of
enterprise services.

Moreover, the absorptive capacity theory posits that absorbing new knowledge makes an
organization have greater innovativeness and a higher level of performance than those that
do not (Cohen and Levinthal, 1990). In general, enterprises could increase the amount of new
knowledge at a low cost through users’ IS and IC, which greatly reduces the uncertainty of
service innovation and contributes to the market acceptance of innovation results. Carbonell
et al. (2009) provided empirical evidence for the impact of UP on operational and market
dimensions of new service performance. Therefore, the positive role of UP in terms of IS and
IC on the improvement of SIP is argued in this study. As mentioned above, here SIP includes
IOP, FP and USP. On the one hand, users’ IS provides enterprises with the accurate demand
information as innovative sources and directions for service innovation. On the other hand,
with the users’ IC, enterprises make the final service products more in line with users’
expectations, which would improve the users’ satisfaction and loyalty (e.g. Brodie et al., 2013),
the user perception of product quality and the purchase intention (e.g. Schreier et al., 2012).
Furthermore, users’ IC affects sales performance (e.g. Melton and Hartline, 2010) and internal
operation efficiency (e.g. Mahr et al., 2014) during the innovation process. Hence,

H1. UP is positively related to SIP.

H1a. IS is positively related to IOP.

H1b. IS is positively related to FP.

H1c. IS is positively related to USP.

H1d. IC is positively related to IOP.

H1e. IC is positively related to FP.

H1f. IC is positively related to USP.

The mediating effect of knowledge management capability
According to the absorptive capacity theory, building a knowledge base is required for
organizations to absorb and apply new knowledge. Or, it is equivalent to “shutting out” the
development of knowledge and technology, which might bring damage to the organization,
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particularly for its innovation in the future (Schumpeter, 1942). In the digital age, relational
learning, especially between users and enterprises, has become the primary source of new
knowledge (Weerawardena et al., 2019). Watson et al. (2018) proposed that the relationships
with external stakeholders, particularly users, provide firms access to resources outside their
boundaries and thus augment the organizational knowledge base. Previous studies have
shown that users’ IS and IC can promote capabilities of enterprises, such as knowledge
transferring (Chang, 2019), knowledge development (Johansson et al., 2019), knowledge
integration (Yu, 2017) and knowledge sharing (Wang and Liu, 2019). Therefore, it can be
indicated that IS and IC are positively related to KMC.

Furthermore, the enterprises that adopt the knowledge management strategies have a
higher level of new service development than those that do not (Storey and Kahn, 2010). The
continuous improvement of KMC could promote the penetration speed of external knowledge
into the key links of service innovation within enterprises and then promote the
transformation of knowledge into service innovation effectively. Aboelmaged (2014)
pointed out that KMC is positively associated with innovation performance. Johansson
et al. (2019) also showed that there is a positive relationship between customer knowledge
development and SIP. Therefore, it can be indicated that there is a positive influence of KMC
on SIP.

Drawing on the knowledge-based theory, the external knowledge obtained by enterprises
cannot directly affect enterprise innovation, and it needs to be integrated, transformed and
developed to promote the occurrence of innovation (Eisenhardt and Martin, 2000).
Furthermore, the SECI model proposed four steps for effective management and utilization
of knowledge (Ikujiro, 1998). The steps are acquiring tacit knowledge through interacting
with users, transforming tacit knowledge into explicit knowledge through knowledge
sharing, systematizing explicit knowledge through knowledge integration and translating
explicit knowledge into concrete measures through the creation and then the act. On this
basis, it can be argued that KMC plays a critical role in enhancing the positive effects of
external knowledge provided through IS and IC on enterprise innovation. The perfection of
KMC enhances the possibility and effectiveness of transforming external knowledge into
innovative achievements, including IOP, FP and USP. If there is no perfect knowledge
management mechanism, the resources will be wasted, and even IOP will be affected, and
then USP and FP will be affected (Foss et al., 2011). Therefore, the research hypotheses are

H2. KMC plays a mediating role between UP and SIP.

H2a. KMC plays a mediating role between IS and IOP.

H2b. KMC plays a mediating role between IS and FP.

H2c. KMC plays a mediating role between IS and USP.

H2d. KMC plays a mediating role between IC and IOP.

H2e. KMC plays a mediating role between IC and FP.

H2f. KMC plays a mediating role between IC and USP.

By above analysis, we propose the conceptual model in this study, as shown in Figure 1.

Research design and methods
Sample and data collection
China is one of themost promising emerging economies, and e-commerce enterprises in China
have been rising rapidly. The samples were Chinese e-commerce enterprises that include
traditional e-commerce enterprises and Internet-based enterprises. A structured
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questionnaire survey was conducted. The measurement scales were developed based on the
existing literature and interviews with managers. First, we developed an English version of
the measurement scales based on a thorough review of relevant literature, and then we
translated them into Chinese by three scholars who have research experience abroad. Second,
we refined the measurement scales based on in-depth interviews during the pilot test stage.
Next, the items were modified after conducting a pre-test with 23 senior managers from the
EMBA programs. Finally, the formal questionnaire was formed after discussing it with three
professors in the field of innovation management.

In this study, a total of 400 questionnaires were distributed in three ways to test the
relationship among UP, KMC and SIP at the organizational level. First, we contacted the
senior managers of typical and well-known 28 e-commerce enterprises in China through our
family and friends. These enterprises include B2B e-commerce enterprises (e.g. Alibaba,
Global Sources and Toocle), life service e-commerce enterprises (e.g. Eleme, DiDi and Ctrip),
retail e-commerce enterprises (e.g. Tmall, JD and Suning) and cross border e-commerce
enterprises (e.g. Ymatou). Second, we invited 62 senior andmid-levelmanagers of e-commerce
enterprises from MBA and EMBA classes to answer the questionnaire. Third, the
“Questionnaire Star (QS)” platform (the most widely used approach to collect survey data
in China) was used to distribute 310 questionnaires. In total, 323 questionnaires were
received, of which 252 were valid, with an effective response rate of 63.0%. Table 1 displays
sample characteristics.

Variables and measures
In this study, each item of the survey questionnaire was rated by using a five-point Likert
scale. For example, “1” represents “totally disagree” and “5” represents “totally agree” The
construct of UP was measured with IS and IC dimensions with 10 items adapted from
Claycomb et al. (2001). KMC was measured with KT, KS, KI and KC dimensions by using 13
items adapted from Tiwana (2000) andWu (2014). The measurement of SIP was based on the
scale developed by Storey and Kelly (2001) and referred to the scales of Joe and Hull (2003),
consisting of seven items from IOP, FP and USP dimensions.

Besides, this study controlled for firm type, firm sale, firm age and frequency of service
innovation that might have confounding effects on SIP (Li et al., 2019; Schaarschmidt et al.,
2018). For the above four control variables, we converted them into dummy variables firstly
in order to make the regression model more scientific and accurate (Table 2).

Common method variance
This study adopted the procedural and statistical remedial methods to reduce CMV
(Podsakoff et al., 2003). Procedurally, questions of the questionnaire were organized by

Figure 1.
Conceptual model
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mixing items of each variable together with items of the other variables. In addition, the
respondents’ anonymity was ensured. Statistically, Harman’s single-factor test was adopted.
The results show that the first factor explained 44.905%, less than 50% (Chumg et al., 2016),
indicating that no single factor accounted for the majority of the variance. Furthermore, there
are no especially high (i.e. >0.9) correlations between any variables (Pavlou et al., 2007).
Hence, CMV is not a problem in this study.

Date analysis and results
Reliability and validity
Reliability. As shown in Table 3, the Cronbach’s α values are greater than 0.7, indicating
strong reliability (Hair et al., 2010). Moreover, to be considered reliable, construct reliability

Characteristics of the respondents Indicator description Frequency % of respondents

Firm ownership State-owned 58 23.02
Private 179 71.03
International joint venture 15 5.95

Firm type (multiple choice questions) B2B 147 58.24
B2C 144 57.14
B2G 14 5.49
C2C 42 16.79
C2B 19 7.49
O2O 36 14.29
Others 14 5.38

Firm age <10 27 10.71
10–30 183 72.62
>30 42 16.67

Employee number <1000 39 15.48
1000–10,000 72 28.57
>10,000 141 55.95

Position in the company Senior managers 171 67.86
Middle managers 78 30.95
Staff of service development 3 1.19

Note(s): proportion of enterprise type5 number of times the option is selected/number of valid questionnaires

Primitive variables Dummy variables

Firm type
D11 D12

State-owned enterprise 0 0
Private enterprise 1 0
International joint venture 0 1

Firm age
D21 D22

Within 10 years 0 0
10–30 years 1 0
More than 30 years 0 1

Firm scale
D31 D32

Less than 1000 people 0 0
1000–10,000 people 1 0
More than 10,000 people 0 1

Frequency of service innovation
D41 D42

Lower 0 0
General 1 0
Higher 0 1

Table 1.
Sample characteristics

Table 2.
Virtual variable

settings
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(CR) must be over 0.6 (Feng et al., 2016). We calculated CR values based on the values of
standardized factor loading. The results show that CR values of all variables are higher than
0.774, demonstrating that the internal consistency of the constructs is better.

Validity. First, to ensure content validity, we adopted measurement items from prior
research, conducted interviewswithmanagers and professors and carried out a pre-survey to
amend items. Second, exploratory factor analysis with maximum variance rotation was
conducted to examine construct validity. The results show that factor loadings for all latent
variables are greater than 0.6 and significant, demonstrating the acceptable construct
validity (Nunnally, 1978). Moreover, we applied confirmatory factor analysis to assess
construct validity. The results demonstrate a highly appropriate model fit and fulfilled the
criteria proposed by Hair et al. (2010): χ2/df 5 2.551, GFI 5 0.852, IFI 5 0.921, CFI 5 0.919,
NFI5 0.876, TLI5 0.882 and RMSEA5 0.079. Third, the average variance extracted (AVE)
values of variables are higher than 0.5, which indicates that the research variables have good
convergent validity (Flynn et al., 2010). Furthermore, the square roots of AVEare greater than
the correlation coefficients of each construct (Table 4), which indicates the good discriminant
validity (Fornell and Larcker, 1981).

Hypotheses testing
Before examining research hypotheses, the means, standard deviations and correlation of all
variables were calculated. As displayed in Table 4, the results of correlation analysis are

Variables Dimension Item Factor loading Cronbach’s α AVE CR

UP IS IS1 0.76 0.745 0.5353 0.8200
IS2 0.60
IS3 0.81
IS4 0.74

IC IC1 0.81
IC2 0.78 0.881 0.6017 0.9005
IC3 0.78
IC4 0.81
IC5 0.75
IC6 0.72

KMC KT KT1 0.81 0.921 0.6564 0.9612
KT2 0.78

KS KS1 0.84
KS2 0.72
KS3 0.81
KS4 0.77
KS5 0.82
KS6 0.85

KI KI1 0.78
KI2 0.81

KC KC1 0.88
KC2 0.83
KC3 0.82

SIP IOP IOP1 0.79 0.844 0.6321 0.7745
IOP2 0.80

FP FP1 0.87 0.857 0.7483 0.8560
FP2 0.86

USP USP1 0.87 0.882 0.7926 0.9197
USP2 0.92
USP3 0.88

Table 3.
Analysis results of
reliability and validity
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consistent with the direction of the hypotheses, which provides preliminary evidence for
confirming the hypotheses.

Main effects.We applied hierarchical regression analyses to test the hypotheses (Li et al.,
2019; Son and Jin, 2019). First, all the control variables were added to the regression equation
to test their effects on SIP and KMC, respectively. Then IS and IC were introduced as the
independent variable into the regression equation to test the effects of the variables on the SIP
and KMC, respectively (Table 5).

Table 5 contains the regression results. Frommodel 1 tomodel 3, the dependent variable is
SIP, while the dependent variable is KMC inmodel 4 andmodel 5. In model 1, SIP is regressed
on all control variables. Model 2 includes all control variables and independent variables.
Here, IS is positively associated with SIP (β 5 0.288, p < 0.01), and IC is positively related to
SIP (β5 0.321, p<0.01) in support ofH1. Model 3 includes all control variables andmediating
variables, and the results show that KMC has a positive effect on SIP (β5 0.721, p < 0.01). In
model 5, IS (β 5 0.328, p < 0.01) and IC (β 5 0.399, p < 0.01) have positive effects on KMC.

Mediation effects. We used two methods to test the mediation hypotheses. First, we
considered the causal steps approach (Baron and Kenny, 1986) to test our mediating
hypotheses. Besides, the Bootstrap procedure with 1,000 bootstrap samples was utilized to
test the significance of mediating effects again (Preacher and Hayes, 2008). The test results
are shown in Tables 6 and 7.

We take the intermediary role of KMCbetween IS and IOP as an example to explain. IS has
a significant positive effect on IOP (β 5 0.460, p < 0.001). But after KMC is included in the
regression equation, the influence of IS on IOP is no longer significant (β 5 0.004, p < 0.05),
while KMC still has a significant positive effect on IOP (β 5 0.733, p < 0.001). The results
indicate that KMC plays a complete intermediary role between IS and IOP. Thus, H2a is
supported.

After incorporating KMC in the influence path of IS on FP, the results show that KMC has
a significant positive effect on FP (β5 0.609, p< 0.001), while the positive effect of IS on FP is

Variables
SIP KMC

Model 1 Model 2 Model 3 Model 4 Model 5

Constant term 2.718** 0.304 �0.183 3.208** 0.921**

Control variable
D11 (Private enterprise) 0.136* 0.057 0.029 0.149* 0.053
D12 (International joint venture) 0.030 �0.035 �0.001 0.043 �0.035
D21 (10–30 years） 0.136* 0.078 �0.017 0.212** 0.146**

D22 (More than 30 years) 0.030 0.095* 0.029 0.001 0.079
D31 (1000–10,000 people) 0.143* 0.153** 0.087* 0.078 0.087
D32 (More than 10,000 people) 0.034 �0.036 �0.018 0.072 �0.011
D41 (General frequency） 0.158 0.269* 0.182 �0.033 0.100
D42 (Higher frequency) 0.714** 0.659* 0.380* 0.463** 0.397*

Independent variables
IS 0.288** 0.328**

IC 0.321** 0.399**

KMC 0.721**

R2 0.327 0.549 0.684 0.313 0.630
Adjusted R2 0.305 0.531 0.672 0.290 0.615
F 14.757 29.386 58.212 13.842 41.057

Note(s): *p < 0.05, **p < 0.01

Table 5.
Results of hierarchical
linear regression model
with control variables
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significantly reduced (β 5 0.117, p < 0.05). The results indicate that KMC plays a part in the
intermediary role between IS and FP. Hence, H2b is partially supported.

After incorporating KMC in the influence path of IS on USP, the results show that KMC
has a significant positive effect on USP (β 5 0.745, p < 0.001), while IS has no significant
positive effect onUSP (β5 0.001, p > 0:05). This shows that KMCplays a fullymediating role
in the relation between IS and USP. Hence, H2c is supported.

For the influence path of IC on IOP, after incorporating KMC into the regression equation,
the results show that KMC has a significant positive effect on IOP (β ¼ 0:796, p < 0:001),
while IC no longer has a significant positive effect on IOP (β ¼ −0:091, p > 0:05), which
indicates that KMC acts fully intermediary between IC and IOP. Thus, H2d is supported.

For the influence path of IC on FP, after incorporating KMC into the regression equation,
the results show that the positive effect of KMC on FP is significant ðβ ¼ 0:595; p < 0:001Þ,
while the positive effect of IC on FP is significantly reduced ðβ ¼ 0:130; p < 0:05Þ, which
indicates that KMC plays a part in the intermediary role between IC and FP. Hence, H2e is
partially supported.

For the influence path of IC on USP, after incorporating KMC into the regression equation,
KMC has a significant positive effect on USP ðβ ¼ 0:665; p < 0:001Þ, while the positive effect
of IC on USP is significantly reduced ðβ ¼ 0:120; p < 0:05Þ, which indicates that KMC plays
a partial intermediary role in the relation between IC and USP. Hence, H2f is partially
supported.

Furthermore, the test results of the mediation of KMC by the bootstrapping approach
show that the intermediate effects of KMC in six influence paths do not contain zero under the
99% confidence interval, which further support H2. In addition, the hypothesis H1a, H1b,
H1c, H1d, H1e and H1f are supported in the causal steps approach (Tables 6 and 7).

Variables
N1 N2 N3 N4 N5 N6
IOP IOP FP FP USP USP

IS 0.460*** 0.004 0.496*** 0.117* 0.463*** 0.001
KMC 0.733*** 0.609*** 0.745***

Indirect effect [LLCI, ULCI] 0.01 [0.4049, 0.6787] 0.01 [0.3901, 0.7465] 0.01 [0.3963, 0.7706]
Adjusted R2 0.209 0.538 0.243 0.469 0.211 0.551
F 67.243 146.898 81.445 111.672 68.184 154.803
Sig 0.000 0.000 0.000 0.000 0.000 0.000

Note(s): LLCI 5 lower limit confidence interval; ULCI 5 upper limit confidence interval
*p < 0.05, **p < 0.01, ***p < 0.001

Variables
N7 N8 N9 N10 N11 N12
IOP IOP FP FP USP USP

IC 0.438*** �0.091 0.525*** 0.130* 0.561*** 0.120*

KMC 0.796*** 0.595*** 0.665***

Indirect effect [LLCI, ULCI] 0.01[0.4064, 0.7953] 0.01[0.3594, 0.7434] 0.01[0.3473, 0.7250]
Adjusted R2 0.188 0.542 0.276 0.474 0.312 0.559
F 59.226 149.634 95.086 112.126 114.897 159.922
Sig 0.000 0.000 0.000 0.000 0.000 0.000

Note(s): LLCI 5 lower limit confidence interval; ULCI 5 upper limit confidence interval
*p < 0.05, **p < 0.01, ***p < 0.001

Table 6.
The mediating effect of

KMC on IS and SIP

Table 7.
The mediating effect of

KMC on IC and SIP
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Discussion
As we all know, the development of ICTs has brought substantial changes to the service
industry. Since UP is playing an especially important role in the progress of service
innovation, this study focuses on the influence of UP on SIPwith the KMC taken into account.
Taking Chinese e-commerce firms as a sample, this study draws on the knowledge-based
theory and absorptive capacity theory and uses hierarchical regression analysis to explore
the impact of UP on SIP in terms of KMC as a mediator. We divide UP into IS and IC and
classify SIP into IOP, USP as well as FP to reveal the influence mechanism of UP on SIP.
Findings in this study are highlighted in the following points.

Firstly, we found that UP has a positive effect on SIP, and interestingly, IC has a greater
impact than IS on SIP. This conclusion is consistent with the finding of Mario et al. (2018), but
it is different from the conclusion that there is a negative correlation between UP and firm
performance (Ngo and O’cass, 2013). The reason may be the difference between the
background of the times and the object of study. With the development of digital technology
and ICTs, the convenience and universality of UP are greatly improved. E-commerce
enterprises can make use of technological advantages to enable users to participate in multi-
channel where a large number of user information and creative sources are likely to be
captured for enterprise service innovation.

Secondly, KMC plays a mediating role between UP and SIP. Empirical results show that
UP affects the KMC and improves the SIP through knowledge transfer, knowledge sharing,
knowledge integration and knowledge creation. The conclusion supports the views of Wang
and Liu (2019), Aboelmaged (2014) and Foss et al. (2011).

Finally, the degree of mediation effect of KMC varies in different sub-paths. Among them,
KMC plays a complete intermediary role in the influence path of IS on IOP, IS on USP and IC
on IOP. The difference is that KMC plays a part of the intermediary role in the influence path
of IS on FP, IC on FP and IC on USP. The results show that knowledge acquired through
users’ IS requires a knowledge management process to fully transform into IOP and USP,
while the transformation of FP can be achieved through KMC as well as directly through IS.
For the relationship among IC, KMC and SIP, the influence of information obtained through
IC on the IOP is entirely achieved through KMC, and the influence of IC on USP and FP can be
achieved directly or indirectly through the mediating role of KMC.

Theoretical contributions
The theoretical contributions of this study mainly include the following aspects. Firstly, the
existing literature on service innovation has paid little attention to information redundancy
caused by UP in the digital age and fallen short of considering the role of KMC in the
transformation of UP into service innovation. This study examined the relationship between
UP, KMC and SIP in the context of e-commerce, which enriches the antecedents of SIP.
Furthermore, based on the knowledge-basic theory and absorptive capacity theory, this
study explored the influence mechanism of UP on SIP by taking KMC as a mediator, which
provides some explanations for existing inconsistent conclusions about the effect of UP on
SIP (Bonner and Walker, 2004; Ngo and O’cass, 2013; Trischler et al., 2018). Perhaps most
notably, we considered specific dimensions of UP and SIP and further found the mediation
role of KMC varies in different sub-paths. Our results produce a deeper understanding of the
relationship between UP and SIP. Last but not least, ICTs and digital technologies have
become important resources of service innovation, which make great changes between
service innovation in the digital age and traditional service innovation. However, the existing
literature on service innovation hasmainly focused on the traditional service industry (Darius
et al., 2018; Hu et al., 2009) and servicedmanufacturers (Cheng and Krumwiede, 2017; Morgan
et al., 2019). Research about the effect of different UP on SIP in the e-commerce industry,
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especially in the digital age, has not been done yet. This study makes an important
contribution by filling this void.

Practical implications
This study also has some practical implications. First, the results suggest UP has a positive
effect on SIP, and the positive effect of IC on SIP is higher than that of IS on SIP. Hence, in
order to foster service innovation, e-commerce enterprises should pay attention to the
participation of existing users and take user information as an important resource to enhance
the innovation ability of enterprises. Moreover, e-commerce enterprises should set up public
opinion departments to encourage users to actively provide their opinions and suggestions on
services to enterprises and even participate in the process of service innovation personally so
as to improve the success rate of service innovation.

Second, this study reveals that KMC plays an intermediary role between UP and SIP. This
highlights the importance of KMC in service innovation. To maximize the value of
information obtained through UP, e-commerce enterprises should construct a knowledge-
oriented enterprise culture aiming for improving the user experience, coordinate the
continuous organizational learning of various departments and promote business process
optimization and knowledge innovation. Besides, e-commerce enterprises should apply
advanced data analysis technology to integrate and utilize knowledge. It is important to
promote internal and external knowledge into innovation performance and establish a
competitive advantage that is not easy to be imitated.

Limitations and future research directions
This research has some limitations that provide opportunities for future research. First, we
used self-reported subjective data in each firm. Althoughwe took steps to reduce CMV issues,
CMV problems could not be eliminated completely. Future research could use the
longitudinal research design of multi-time data sources to confirm our findings. Second,
only e-commerce enterprises in China were investigated. Even though these enterprises are
outstanding, there are also numerous excellent e-commerce enterprises in other countries.
Future research should investigate the proposed model by using data collected from other
countries. Third, this study examined the intermediary effect of KMC, but some
environmental factors (e.g. corporate culture and innovation climate) may also affect the
relationship between UP and SIP. Future research, therefore, could examinewhether and how
environmental factors moderate the impact of UP on SIP.
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