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Abstract
As individuals are the actual agents of knowledge management (KM) activities, they are influenced by the technical and social 
aspects of an organization. The effects of social and technical aspects on KM, however, have either been studied separately, 
or one aspect has been emphasized over the other. This study used the multilevel approach to investigate the interaction 
between technical and social systems within the work system of KM by examining how the social system moderates the 
effects of the technical system on KM activities. The social system is operationalized as a team climate, which is the socially 
shared perception among members within a team, whereas the technical system is operationalized as the perceived value of 
the KM systems (KMS), which is the technical information system that deals with organizational knowledge and is realized 
in the work setting in the form of the perception of individuals. We conducted a field study that involved 80 teams of 419 
individuals from three knowledge-intensive companies. A hierarchical linear model was employed to analyze the multilevel 
structure: individual-level KMS perceptions for operational support and strategic decision support, and KM activities with the 
team-level affective and innovative climates. Our findings show that the innovative team climate magnifies the effect of the 
perceived KMS value of individuals for strategic decision support on their knowledge adoption; whereas, the affective climate 
strengthens the effect of the perceived KMS value of individuals for operational support on their knowledge transformation.

Keywords Perceived KMS value for strategic decision and operational support · Knowledge adoption · Knowledge 
transformation · Multilevel research · Affective climate · Innovative climate

1 Introduction

Knowledge management (KM) activities occur in an organi-
zation through a work system that integrates organizational 
knowledge and individual knowledge [1, 2], ultimately 
requiring an individual activity to embrace and transform 
organizational knowledge [3]. In this sense, it is crucial to 
examine how individuals, the actual agents of KM activi-
ties, perform knowledge activities. Individuals who deal 
with organizational knowledge receive technical support in 
their knowledge activities [4] and operate as social actors 
within specific social contexts [5]. Therefore, when taking 
individuals as principal agents, it is also important to con-
sider that individuals are under the influence of the organi-
zation’s socio-technical systems. The socio-technical sys-
tems perspective emphasizes the importance of considering 
the social and technical systems together, suggesting that 
“a work system is made up of two jointly independent, but 
correlative interacting systems—the social and technical” (p. 
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17) [6]. In a work system of KM, the social systems influ-
ence KM through organizational culture or shared values and 
technical systems are related to the activities and tasks that 
individuals conduct to transform inputs into outputs within 
the organization [6]. Therefore, technical systems offer a 
direct link between individuals and the work system, and 
social systems become a higher-level contingency of this 
link [7]. Thus, individuals and their KM activities within an 
organization should be studied in conjunction with the social 
and technical aspects of KM. It is worth noting that while 
technical systems directly support the work-related activities 
of individuals, social systems indirectly affect those activi-
ties by providing certain contextual cues for work systems. 
That is, the use of technical systems is directly dependent 
on an individual worker within a work system [3] social 
systems, however, are formed by a group of individuals 
in a manner that reflects the context that they inhabit [6]. 
Therefore, KM activities should be understood considering 
the interaction between the technical and social systems. 
Additionally, their interaction should be dealt with as a mul-
tilevel process that how individuals value technical systems 
and embrace them in their KM activities, is influenced by 
the higher organizational level of social perceptions that the 
individuals share.

Previous KM literature has neglected either this technical 
and social system interaction or its multilevel process. Exist-
ing works mainly examine each system separately, dealing 
with either only technical systems or only social systems 
[8–10]. A certain strand of literature dealt with the aspect 
of social and technical systems of KM activities simultane-
ously, but the majority of these studies mainly focused on 
either the technical system [11] or the social system [12, 13] 
with most adopting the single-level approach, rather than the 
multilevel approach. Overlooking the interrelationship and 
the multilevel aspect of the social and technical systems may 
be problematic because it is necessary to deal with technical 
and social systems in an integrative manner to understand 
work outcomes that result from the interaction between the 
systems [6]. This is because the technical and social systems 
are entangled with one another and intertwined with indi-
viduals in an organization in a manner whereby their effects 
are assimilated at multiple levels of an organization [14]. 
To fill the gaps in the literature, our study investigates how 
an organization’s social context interacts with individuals’ 
perception of the technical component for KM and influ-
ences their knowledge activities by examining the multilevel 
process of how social perceptions of the organizational con-
text can moderate the relationship between the knowledge 
management systems (KMS) value perceptions of individu-
als working in such a context and their knowledge activities.

For this purpose, we delve into the representative social 
and technical systems that can influence KM work systems 
significantly. As a social system, we select the climate, 

which is the shared perception of the group regarding the 
types of behaviors and procedures [15]. Shared perception 
is the background knowledge that is taken for granted and 
is embedded in the social relations surrounding the work 
group; it is socially determined [14]. Therefore, the climate, 
which is an important source of social influence [16] may 
be a crucial and representative social system of KM. KMS 
provide individual employees with the knowledge they need 
to work as organizational members, and allow their input to 
be transformed further into organizational knowledge [4]. 
As these are the primary roles of technical systems [6] and 
KMS are essential technical parts of KM work systems [17], 
we select the KMS as a target technical system for investiga-
tion. Moreover, as perception determines the appropriate-
ness of the social and technical system of a work system 
and how it is used in a work setting [18], we operationalize 
it not as technology per se (KMS), but as the perception that 
individuals have of the KMS (individuals’ perceived value 
of KMS).

Taken together, this study investigates how the percep-
tion of the social system, which is represented as a climate, 
moderates the perception of technical systems, which is rep-
resented as the KMS perception of individuals, and affects 
the knowledge activities of individuals. For this purpose, 
we conducted a field study collecting responses from 419 
individuals within 80 teams from three knowledge-inten-
sive companies. As our research questions are designed to 
incorporate the individuals and the social context on which 
the climate is built, our study targets multiple levels of an 
organization (i.e., the individual level and climate level, 
that become the social context in which the individuals are 
influenced). Thus, we analyzed the data using a hierarchical 
linear modeling (HLM) approach. The results support our 
arguments on a socio-technical aspect in the multilevel KM 
context, providing academic and practical implications.

2  Theoretical background and literature 
review

2.1  Technical and social subsystems in KM literature

Individuals work in the systems of the organization as they 
perform tasks in a specific organizational environment, 
which is socially and technologically fabricated. The socio-
technical systems theory implies that organizational work 
systems are constructed by people who use technology to 
generate products or services [18]. It recognizes that social 
and technical factors are interwoven in the manner in which 
people work, and thus, suggests embracing the interrelated-
ness of the social and technical parts of the work system in 
its design, explicating it as the interaction of the social and 
technical systems of a work system [2]. The social system is 
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concerned with the attributes of people, while the technical 
system is concerned with the processes, tasks, and technol-
ogy that are required to transform inputs into outputs within 
the organization [6]. The technical systems provide a reliable 
relationship between individuals and the work system and 
social systems become contingencies of this relationship as 
they change and evolve [7]. In this sense, the socio-tech-
nical systems approach also implies multilevel interaction 
between the contextual social and technical factors [19, 20]

The recent KM literature has acknowledged the need to 
embrace a socio-technical systems perspective on study-
ing knowledge activities in organizations. However, this 
approach has been mostly presented as an attempt to bring 
the social part of the system rather than delving into the 
interaction between social and technical systems. For exam-
ple, social ties and interpersonal trust [21], cultural value 
[22], organizational climate [10, 23], relational capital 
[24], and organizational value [25] have been brought as 
social factors that affect knowledge activities and system 
use, implying that these social factors are the antecedents 
of technical systems, or that social and technical systems 
affect knowledge activities separately, rather than consider-
ing the moderating effect of social systems on the relation-
ship between the technical systems and knowledge activities. 
In addition, as their focus was on the social system, their 
finding is also focused on determining the role of the social 
system such that the social initiatives are more important 
than the technical ones [26]. However, socio-technical sys-
tems theory suggests two systems as an integrated work sys-
tem rather than simply adding the social system to technical 
infrastructure or vice versa [7]. If an organization focuses 
on technical systems but is ignorant of their interaction with 
social aspects, technologies will not be fully leveraged; thus, 
their expected performance level will never be achieved [5]. 
Conversely, when social systems are overemphasized and 
their interaction with the technical counterpart is underesti-
mated, it will be extremely difficult to understand and thus to 
facilitate how knowledge is accessed and distributed beyond 
the established social boundary in an organization [27].

Furthermore, the KM literature has recognized the exist-
ence of multilevel interactions, in which socially determined 
factors enclose technically determined factors [14]. How-
ever, only a few studies have adopted a multilevel approach 
to investigate the relationships between higher-level social 
factors and individual technical factors. For example, Zhang 
[28] found that the effects of rich KMS use of individuals, 
such as cognitive absorption and deep structure use, on their 
job performance were moderated by contingency factors, 
such as transformational leadership at the business unit. 
Jahmani et al. [29] demonstrated that the perceived useful-
ness of KMS by individuals and the subsequent KMS use 
were influenced by the leadership of a team leader. Despite 
the significance of their findings, their concern regarding 

social factors relates to the higher level of the organizational 
structure, rather than whether it was a socially formed con-
textual work environment. The implications of the research 
findings may be inadequately applied without deeply con-
sidering socially formed contextual factors [30]. That is, it is 
easy to underestimate and overlook the fact that the shared 
perception among the group, in addition to the force of the 
organizational structure, can influence the perception of the 
technical system use of the individual members.

Therefore, how technical and social systems affect knowl-
edge activities in conjunction with each other from a mul-
tilevel perspective is more than necessary to understand 
how the KM work system as a whole embodies the various 
components of the system and how they operate. In the fol-
lowing sections, we explain in detail how we operationalized 
the KM work system, as well as the social and technical 
systems therein.

2.2  Operationalization of KM work system

Both technical and social systems are facilitated through 
involvement of the actors in the system and those actors’ 
perceptions and activities [20]. It is therefore imperative to 
understand how the technical and social systems are incor-
porated by individuals within the work system. In the spe-
cific work system of KM, it is realized by individuals dealing 
with organizational knowledge through knowledge activities, 
which are mainly represented as knowledge adoption and 
transformation [31]. Knowledge adoption can be viewed 
as the act of pursuing efficiency by utilizing the certainty 
and clarity of an organization’s knowledge without chang-
ing its value [32]. For example, individuals may find and 
adopt a manual to improve task productivity and the shared 
best practices for enhancing performance. This activity is 
for acquiring and exploiting relevant knowledge quickly and 
does not necessarily involve changing it. Instead, knowl-
edge transformation can be understood as the act of experi-
mentation and the transformation of existing knowledge to 
improve it [32]. Individuals may explore specific knowledge 
in KMS and transform it into a more applicable form for 
a new context or purpose and put it back to KMS with its 
changed form. For example, well-codified numerical infor-
mation related to the organization can be easily explored, 
integrated with other information, and transformed into 
another form for application in a new context. Therefore, for 
the work system of KM, technical and social systems should 
be understood with specific activities, knowledge adoption, 
and knowledge transformation.

Among technologies that operate as a technical system of 
an organization, KMS, a type of information systems (IS), 
has received great attention for its power to institutionalize 
and perpetuate organizational knowledge in the organization 
[33] and thus enhances individuals’ knowledge activities that 
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interact with it [4]. The primary role of the technical sys-
tem is to enable the inputs of individuals to become outputs 
within the organization, and the basic function of the KMS 
is to provide individuals with easy access to organizational 
knowledge and to apply this knowledge in their work [17]. 
The KMS, therefore, is an essential technical system of a 
KM work system. As noted earlier, as the perception drives 
how the technical system of a work system is actualized [18], 
we operationalize it not as KMS per se, but as individuals’ 
perceived value of KMS.

Meanwhile, a social system is related to the attributes 
of people [6]. When it is socially realized, it becomes the 
shared perception of a work group [14], which suggests a 
climate. Therefore, we investigate the climate as a social sys-
tem. A climate refers to the shared perception of the group 
and affects the behaviors of employees by promoting them to 
process information socially [16]. Furthermore, the climate 
plays an essential role in promoting the knowledge activities 
of employees within a KM work system [34].

Therefore, we suggest the perception of KMS as technical 
systems and climate as a social system needed to understand 
individuals’ knowledge activities within an organization. In 
the next subsections, we further operationalize them in a 
way that can best describe their incorporation in the work 
systems of KM.

2.2.1  Operational of a technical subsystem: perception 
of KMS value and KM activities

KMS refer to “a class of information systems applied to 
managing organizational knowledge” (p. 114) [17]. Regard-
ing KMS as technical systems, the design framework of 
socio-technical systems gives the owners of the problems 
the control of how the technical systems are used [7], and 
how KMS are facilitated depends on how people perceive 
them [35]. Socio-technical systems theory also emphasizes 
the importance of individual perceptions, suggesting an 
interaction between the subjective perceptions of employees 
and the objective characteristics of the work process [14]. 
Therefore, it is through the perceived KMS value that the 
technical system is realized in an organization.

As technical systems, the value of KMS can be magnified 
in the task environment [36, 37]. Given that KMS have been 
developed and evolved to support various work purposes 
[17], tightly linking KMS to organizational work will be 
required to understand how perceived values of KMS influ-
ence the individuals’ knowledge activities becoming valu-
able outputs. We connect KMS to organizational work by 
relating KMS to management activities in an organization. 
The two ends of management activities can be characterized 
as operational and strategic [38].

The strategic and operational importance of KM has 
been emphasized and distinguished in the field of KM [32, 

39–42]. Therefore, we incorporate KMS in the work system 
of KM such that the perceived values of KMS for strategic 
decision support and operational support are linked with 
knowledge activities.

2.2.2  Operation of social subsystem: team climate

As many organizations operate in team units, team contexts 
rather than organizational contexts have been more strongly 
related to individuals’ work-related activities [43]. There-
fore, the climate of each team, rather than the climate of 
the entire organization, most affects individuals’ motivations 
and team outcomes [44, 45]. This is in line with the findings 
that an individual’s behavior tends to be affected more by the 
variables closest to that individual [46].

Team climate is defined as “team members’ shared per-
ceptions of the kinds of behaviors, practices, and procedures 
that are supported within a team” (p. 84) [15]. It provides 
the members of a team consistent interpretation of the sur-
rounding environment and, in consequence, they are drawn 
to better decisions for performing tasks [47]. Team climate 
has long been treated as one of the most important sources 
of social influence that has effects on individual behaviors 
in the team environment.

Within the domain of team climate, Ostroff [48] suggested 
three important dimensions: affective, cognitive, and instru-
mental. The affective dimension concerns social and inter-
personal relations among team members, such as warmth 
and cooperation. The cognitive dimension is concerned 
with the self or individuals’ involvement in work-related 
activities, such as innovation and growth. The instrumental 
dimension, hierarchical or structural factors, for instance, is 
concerned with completing work or task involvement in the 
organization. As we intend to investigate the operation of 
social systems rather than a structural system in this study, 
we focus on affective and cognitive dimensions rather than 
the instrumental dimension.

Among climates of affective and cognitive dimensions, 
innovative and affective climates are particularly known to 
enhance KM activities [49–52]. For example, Chen et al. 
[51] showed that an innovative climate encourages individu-
als to be involved in knowledge exchange and sharing, as it 
enables them to acquire new knowledge and share it openly 
[53, 54]. In the case of affective climate, Brown, Eisenhardt 
[49] showed that affective climate could facilitate the trans-
formation of knowledge for creative problem-solving in team 
processes, as team members feel more comfortable and con-
fident, because of the psychological safety under this type 
of climate [48, 55, 56]. Hence, as the target team climates 
of this study, we examine innovative climate in the cogni-
tive dimension and affective climate in the affective dimen-
sion, proposing that each operates differently on knowledge 
activities.
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3  Hypotheses development

Using the previously explained theoretical base, which 
social system moderates the relationship between the per-
ception of the technical system and knowledge activities, 
and the selection of their representative operationaliza-
tion—social systems as innovative and affective climate; 
technical systems as the perception of KMS values for 
operational support and for strategic decision making; and 
knowledge activities as knowledge adoption and knowl-
edge transformation—we delineate hypotheses that accom-
modate the specific application of the theory.

3.1  Impact of innovative climates 
on the relationships between perceived KMS 
values and knowledge adoption

An innovative climate is characterized by “the notion of 
openness to new ideas as an aspect of a firm’s culture” (p. 
44) [57] and portrayed as the psychological notion about 
novel skills and approaches to accomplish work [58]. An 
innovative climate has been considered a key factor for 
team processes and effectiveness via encouragement of 
team members’ knowledge activities [59, 60]. This type of 
team climate is essential for teams, since it can favor the 
appearance of novel ways of doing tasks and improving 
the way team members acquire different knowledge [61]. 
The innovative climate encourages individuals to actively 
seek suitable solutions with novel and different approaches 
to their problems from outside knowledge sources [62], to 
engage in knowledge acquisition [63, 64], and knowledge 
exchange activities [50, 51] focusing on the knowledge 
inflow [65]. Accordingly, an innovative climate is likely 
to be closely related to the process of knowledge adoption.

In the information systems and teams context, an inno-
vative climate is positively associated with the usage and 
benefits of information technology (IT) to look for new 
and different ways [50, 66, 67]: for example, this climate 
is expected to play a key role in IT implementation through 
valuing information sharing with new ways and technolo-
gies [68]. As this type of climate enables individuals to 
actively utilize IT to support KM processes and practices 
[69–71], previous studies have shown the positive mod-
eration effect of innovative climate on knowledge-related 
activities [72–74]. An innovative climate, for example, is 
found to strengthen the relationship between the use of 
information systems and extended knowledge use [72]. 
The innovative climate is related to the shared cognition 
about the KMS of team members, which strongly affects 
each member’s perception of KMS [75]. As the innova-
tive climate significantly affects the aggressiveness of a 

strategy regarding technology [76, 77], this climate guides 
employees to absorb new ideas and thoughts to complete 
tasks by prompting employees to adopt knowledge pro-
vided by KM tools [78, 79]. Thus, in a team with a highly 
innovative climate, there is a tendency that members’ rec-
ognition of KMS value is linked to finding and adopting 
novel ways to accomplish their work using organizational 
knowledge [50, 75]. Hence, the following hypotheses posit 
that an innovative climate is likely to strengthen the rela-
tionship between perceived KMS value and knowledge 
adoption:

Hypothesis 1 The innovative climate strengthens the posi-
tive relationship between the perceived KMS value for stra-
tegic decision support and knowledge adoption.

Hypothesis 2 The innovative climate strengthens the posi-
tive relationship between the perceived KMS value for oper-
ational support and knowledge adoption.

3.2  Impact of affective climates on the relationships 
between perceived KMS values and knowledge 
transformation

The affective climate is characterized by “shared affective 
responses by a work team’s members” (p. 98) [80]. Since 
this kind of climate would elicit a pleasant and positive work 
environment and a risk-taking style of cognitive strategies 
[81, 82], the impacts of the affective climate have been noted 
on various outcomes including team coordination, creativ-
ity and performance [55, 82, 83]. Under a highly affective 
climate, team members feel more comfortable and confident; 
thus, they can be engaged in experiment and transformation 
activities [48]. The affective climate has a substantial influ-
ence on organizational dynamics such as knowledge creation 
by supporting team members’ autonomy, encouraging them 
to achieve their jobs in transformational ways [49, 84, 85]. 
Many studies show similar findings. A case study showed 
that the affective climate should be well managed to foster 
individuals’ ability to produce knowledge for knowledge-
based organizations [86]. As affective climate offers them 
psychological safety [56], team members reduce the fear 
and the risk of frequent failure associated with the experi-
mentation of ideas [55, 87, 88]. When the affective climate 
is enriched within a team, its members attempt to make 
fresh task-related knowledge by combining their knowledge 
and what they seek to apply to their knowledge [89]. The 
affective climate also makes individuals engage in shap-
ing knowledge and information integration [90] because it 
tends to trigger a transformation of knowledge gained in an 
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organization (e.g. [61]). Taken together, the affective climate 
is likely to be intertwined with knowledge transformation.

Affective climate can also act as a significant driver that 
managers can apply to provide a supportive environment for 
behavior regarding IT [85]. It is positively related to crea-
tivity by enhancing the information processing efficiency 
of team members and encouraging them to make connec-
tions with the relevant information and develop additional 
options, using the support of IT artifacts including KMS 
[91–93]. Therefore, we suggest that an affective climate is 
expected to strengthen the relationship between perceived 
KMS value and knowledge transformation:

Hypothesis 3 The affective climate strengthens the positive 
relationship between the perceived KMS value for strategic 
decision support and knowledge transformation.

Hypothesis 4 The affective climate strengthens the positive 
relationship between the perceived KMS value for opera-
tional support and knowledge transformation.

Knowledge adoption and knowledge transformation are 
two different activities, that have distinct characteristics. 
Knowledge adoption is distinguished by exploitation, in 
which knowledge is acquired and used without experimenta-
tion, whereas knowledge transformation is characterized by 
its experimental and adapting activities [31]. These opposite 
characteristics of the two knowledge activities suggest that a 
certain social system that is relevant to facilitating one type 
of knowledge activity may be irrelevant in facilitating the 
other type. The literature implies that an innovative climate 
is effective in enhancing the adoption of knowledge [63, 64] 
and an affective climate is valuable for fostering the experi-
mentation of knowledge [55, 87, 88]. Therefore, we focus 
on investigating the moderating effect of the innovative cli-
mate on knowledge adoption and the moderating effect of 
the affective climate on knowledge transformation, and not 
vice versa. To support this argument, we empirically test not 
only the hypothesized moderating effects of the climates, but 
also their non-hypothesized moderating effects. We present 
the results and a discussion in the following sections.

4  Research methodology

4.1  Measurement and multilevel design

This study used HLM designed for the simultaneous analysis 
of multilevel variables, as our research model is composed 
of two levels of constructs. At the individual level (level 1), 
the perceived value of KMS for operational support and the 
perceived value of KMS for strategic decision support are 

independent variables, and knowledge adoption and trans-
formation are used as dependent variables. At the team level 
(level 2), affective climate and innovative climate are used 
as moderating variables.

We adopted the measurements from the literature and 
modified their wording according to our study’s context. 
For knowledge adoption, we dropped one question on sup-
plier knowledge from the original measurement because 
suppliers cannot be identified clearly for some of our target 
companies. For the perceived KMS value for operational 
support, three measurement items were dropped from the 
original measures due to concerns of their potential overlap 
with strategic decision support measures (for their opera-
tional definitions and sources and a list of survey questions, 
see Table 5). Using a seven-point Likert scale to measure 
variables, participants were asked to answer using a range 
between “strongly disagree” (1) and “strongly agree” (7). 
We also added four control variables at the individual-level, 
namely age, gender, tenure on the team (i.e., an individual’s 
tenure on the current team at the moment of data collec-
tion), and company (two dummy variables as we have three 
companies in our data), and one control variable at the team 
level, which is a team type (i.e., whether staff team or not).

Then, HLM is designed for each dependent variable. Each 
model is constructed hierarchically with multiple stages in 
the way variables are added to the previous stage model. At 
the first stage, the simplest model that includes only the con-
trol variables and dependent variable are tested (Model 1). 
At the second stage, the independent variables are added to 
the model and their main effects are tested (Model 2). At the 
third and final stage, climate variables are added and their 
moderating effects proposed in the hypotheses are tested 
(Model 3) [94, 95].

As an example, we explicitly delineate the final stage 
equations for knowledge adoption (Model 3), which exam-
ines the effects of the control variables and perceived KMS 
value, as well as the moderating effects of the climates. 
Descriptions of all variables in the equations are provided 
in Table 1.

First, to estimate the within-team effects at the indi-
vidual level, the within-team (level 1: individual) model is 
expressed as follows:

where the subscript i indexes individuals, the subscript j 
indexes teams,  Yij represents knowledge adoption as an out-
come variable for individual i in team j, �0j is the mean (i.e., 

Knowledge adoptionij (Yij) = �0j + �1j(Company 2)ij

+ �2j(Company 3)ij + �3j(Gender)ij

+ �4j(Age)ij + �5j(Tenure on team)ij

+ �6j(KMS value for strategic decision support)ij

+ �7j(KMS value for operational support)ij + τij,
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intercept) of knowledge adoption in team j, �1j − �7j are the 
slopes for the relationship between the level 1 predictors 
(i.e., companies, gender, age, tenure on a team, KMS value 
for strategic decision support, and KMS value for opera-
tional support) and knowledge adoption in team j, and τij 
indicates an error term for level 1.

Second, to capture the between-team effects, which esti-
mate the team level, the between-team (level 2) model is 
expressed as follows:

where �00 is a fixed intercept of knowledge adoption across 
teams, �10 − �70 are the mean effects (average regression 

�0j = �00 + �01(Team type)j + �02(Innovative team climate)j + u0j

βkj = �k0, (k = 1, 2, 3, 4, 5)

β6j = �60 + �61(Innovative team climate)j + u6j

β7j = �70 + �71(Innovative team climate)j + u7j,

slopes) of the level 1 predictors (i.e., company, gender, age, 
tenure on a team, KMS value for strategic decision support, 
and KMS value for operational support) across teams, �01 
and �02 are the mean effects (intercepts) of the level 2 predic-
tors (team type and innovative team climate), �61 and �71 are 
the slopes of the innovative team climate (level 2 predictor) 
for the impact of both perceived KMS values, u0j is a random 
intercept, and u6j and u7j indicate the level 2 error for both 
perceived KMS values. The model includes the intercepts-
as-outcomes ( �02 ) and slopes-as-outcomes ( �61 and �71 ) mod-
els to determine whether the level 2 predictor (innovative 
team climate in the example model) predicts the intercept 
parameter ( �02 ) and/or growth (slopes) in the measurement 
of knowledge adoption for team j with the level 1 predictors 
(perceived KMS values for strategic decision support and 
operational support; �61 and �71 , respectively). Note that �61 
and �71 indicate the cross-level moderation effects.

By combining the first (within-team) and second (between-
team) models into a single equation, the equation of the com-
bined multilevel model can be described as follows: 

Knowledge adoptionij
(

Yij

)

=�00 + �01(Team type)j + �02(Innovative team climate)j + �10(Company 2)ij + �20(Company 3)ij

+ �30(Gender)ij + �40(Age)ij + �50(Tenure on team)ij + �60(KMS value for strategic decision support)ij

+ �61(Innovative team climate)j ∗ (KMS value for strategic decision support)ij

+ �70(KMS value for operational support)ij + �71(Innovative team climate)j ∗ (KMS value for operational support)ij

+ u0j + u6j(KMS value for strategic decision support)ij + u7j(KMS value for operational support)ij + τij.

Table 1  Descriptions of variables in equations

All variables except for binary variables were standardized in the analysis
j is determined by the affiliated team of individual i

Category Variables Description

Independent variables Perceived KMS value for 
operational  supportij

The degree to which an individual i in team j perceives the KMS value for monitoring and 
controlling day-to-day operations

Perceived KMS value 
for strategic decision 
 supportij

The degree to which an individual i in team j perceives the KMS value for long-term plan-
ning or futurity

Moderation variables Affective  climatej The extent to which a team j shares the affective responses of its members
Innovative  climatej The extent to which a team j is open to new ideas

Dependent variables Knowledge  adoptionij The degree to which an individual i in team j acquires knowledge within an organization 
and uses it without conversion

Knowledge  transformationij The degree to which an individual i in team j modifies the organizational knowledge by 
creating new knowledge or adding to existing knowledge

Control variables Ageij Age of an individual i in team j
Genderij 1 if an individual i in team j is female; 0 otherwise
Tenure on  teamij The number of months that an individual i has been in team j
Company  2ij 1 if a individual i in team j is in company 2; 0 otherwise
Company  3ij 1 if a individual i in team j is in company 3; 0 otherwise
Team  typej 1 if a team j is a staff-type team; 0 otherwise
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The equation of the combined multilevel model for knowl-
edge adoption exhibits the single mixed-model equation, and 
reveals that our model has 12 fixed effects (coefficients of � ) 
and four random effects (coefficients of u and τ).

The equations are the same in the case of knowledge 
 transformationij  (Yij), except for the use of the affective cli-
mate instead of the innovative climate. The equation of the 
combined multilevel model for knowledge transformation 
(Model 3 of knowledge transformation in Table 4) is expressed 
as follows: 

4.2  Research setting and data collection

We closely collaborated with knowledge-intensive compa-
nies across different domains, all of whom were members 
of KM industry–university cooperation programs. Among 
them, three companies volunteered to participate in the 
study: company A is a public corporation whose business 
includes insolvent debenture adjustment, credit recovery 
assistance, and online bidding; company B is a hospital and 
company C is a construction management company. Compa-
nies A, B, and C each have approximately 1000, 1000, and 
600 employees, respectively. They have all been operating 
KMS for well over 10 years. Their KMS offer various ways 
of providing knowledge, including bulletin boards, questions 
and answers (Q&A’s), communities of practices (CoP), and 
best practices, and also support integrated search within 
their systems. There are different types of knowledge, such 
as routine documents, statistics, reports, project outputs, and 
raw data in their KMS. Individual KMS usage, such as the 
number of knowledge uploads and responses, are measured 

Knowledge transformationij
(

Yij

)

= �00 + �01(Team type)j + �02(Affective team climate)j + �10(Company 2)ij + �20(Company 3)ij + �30(Gender)ij + �40(Age)ij

+ �50(Tenure on team)ij + �60(KMS value for strategic decision support)ij

+ �61(Affective team climate)j ∗ (KMS value for strategic decision support)ij + �70(KMS value for operational support)ij

+ �71(Affective team climate)j ∗ (KMS value for operational support)ij + u0j + u6j(KMS value for strategic decision support)ij

+ u7j(KMS value for operational support)ij + τij.

and linked to employees’ performance indexes. Therefore, 
KMS usage is mandatory for all employees. They learn to 
work through KMS and go to KMS whenever they need 
knowledge.

An online survey was administered to a total of 1548 
employees in 229 teams in the three companies. This pro-
cess was assisted by each company’s personnel in charge of 
KM. The total response collected was 916 (59.2% response 
rate). For validity purposes, when aggregating individual 
responses into team-level variables, the responses of par-

ticipants who were members of teams with less than three 
persons responded were removed to meet the minimum 
requirement for inter-rater reliability [96]. In the result sec-
tion, the responses from 419 individuals within 80 teams 
were used for further analysis (27.07% of the total dis-
tribution, 47.74% of the total responses, 82, 268, and 69 
responses from company A, B, and C, respectively). To 
identify potential non-response bias [97], we conducted a 
time trend extrapolation test [98], which was based on the 
assumption that late respondents are similar to non-respond-
ents. As we encouraged the potential respondents to partici-
pate in the survey a week from the starting date, we defined 
early respondents as those who had completed the online 
questionnaires within the initial week (72.6%, or 304 out of 
419), and late respondents as those who completed the ques-
tionnaires thereafter. The analysis results indicated no dif-
ference (Wilks's lambda = 0.97, p > 0.10) for the responses 
on the six constructs in our research model. Therefore, the 
potential non-response bias, if any, was not significant. The 
demographic profile of respondents is presented in Table 2.

Table 2  Demographic profile Individual (n = 419) Team (n = 80)

Characteristic Frequency Percentage Characteristic Frequency Percentage

Gender Type
 Male 190 45.3  Staff 20 25.0
 Female 229 54.7  Non-staff 60 75.0

Tenure on a team (years) Number of teams
 < 2 227 54.2  Company A 26 32.5
 2–5 89 21.2  Company B 40 50.0
 5 + 103 24.6  Company C 14 17.5
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5  Results

5.1  Measurement model

While conducting reliability testing, two items of an innova-
tive climate were dropped. Afterward, the reliabilities of all 
constructs were found to be acceptable, as Cronbach’s alpha 
of all constructs were above 0.70 [99], with the lowest being 
0.832 (see Table 5). The initial exploratory factor analysis 
results showed that one item from knowledge transformation 
and one item from the affective climate should be dropped. 
After dropping them, exploratory factor analysis indicated 
all factor loadings were above 0.6 (see Table 6). Although 
several cross-loadings were considered high, all differences 
between cross-loadings and factor loadings exceeded the 
cut-off value of 0.10, indicating an acceptable level of dis-
criminant validity [100]. The average variances extracted 
(AVE) of all constructs were greater than 0.50, indicating an 
acceptable level of convergent validity [101]. Additionally, 
the square roots of the AVE were greater than the correla-
tions with the other constructs for all constructs, indicating 
a satisfactory level of discriminant validity [101]. Table 3 
presents these results, with the correlations among all vari-
ables in the model.

Before analyzing team climate variables further, we 
examined the inter-rater agreement  (rwg) [96] and inter-class 
correlation coefficient (ICC) [102] to confirm our sample’s 
legitimacy for team-level analysis, which resulted in higher 
values than the desired 0.7 value. As a final step, potential 
common method bias was checked for using two methods. 
First, as per Podsakoff, Organ [103]’s recommendation, we 
performed Harman’s single factor test. The principal factor 
explained 21% of the total variances, indicating the potential 
problem caused by common method bias is minimal. Sec-
ond, to explicitly decompose the total variance into variance 
explained by the constructs and method factor, we used a 
confirmatory factor model with a common method latent 
variable, as suggested by Liang et al. [104]. The results, 
reported in Table 7 indicate that for individual-level vari-
ables, the average substantively explained variance of the 
indicators is 0.786, whereas the average method-based vari-
ance is close to 0.003. For team level variables, the values 
are 0.984 and 0.062, respectively. Thus, the results of the 
two tests suggest that common method bias is not a serious 
concern.

5.2  Hypotheses testing

To test our multilevel model, we employed HLM 7.0. We 
conducted the two-level HLM (HLM2). Therefore, the 
model uses a nested data structure for individuals (level 
1) within teams (level 2). To decrease the possibility of 

multicollinearity, we first performed group mean centering 
on all level 1 and grand mean centering on all level 2 pre-
dictors following Hofmann et al. [95]. We then tested the 
hypotheses and the results are shown in Table 4 and sum-
marized in Fig. 1.

Among control variables, gender and company 3 were 
only significant at p < 0.05 level. Gender was significant for 
knowledge adoption ( γ = −0.437, t = −3.436): males showed 
greater knowledge adoption compared to female employ-
ees. Company 3 was significant on knowledge adoption and 
transformation ( γ = 0.717, t = 5.222 for knowledge adoption 
and γ = 0.682, t = 3.468 for knowledge transformation) indi-
cating that the employees in company 3 had greater knowl-
edge adoption and transformation tendency than employees 
in other companies.

To test the moderating effects, we first tested the 
direct relationship between independent and dependent 
variables on which the moderating effect runs because 
the direct relationship is required to test the moderating 
effects. Significant relationships between perceived KMS 
values and knowledge adoption were found ( γ = 0.130, 
t = 2.337 for the perceived KMS value for strategic sup-
port and γ  =  0.253, t = 4.565 for the perceived KMS 
value for operational support), which shows the positive 
association between knowledge adoption and perceived 
KMS values for strategic decision and operational sup-
port. Additionally, the relationships between perceived 
KMS values and knowledge transformation were tested. 
The results showed a significant association between per-
ceived KMS value for operational support and knowledge 
transformation ( γ = 0.275, t = 5.863), while the associa-
tion between perceived KMS value for strategic decision 
support and knowledge transformation was insignificant 
( γ = 0.059, t = 1.110). Therefore, the moderating effect of 
affective climate on the relationship between the perceived 
KMS value for strategic decision support and knowledge 
transformation, which regards H3, was not tested further 
because the moderating effect did not have meaning unless 
the targeted direct relationship was significant. Therefore, 
H1, H2, and H4 were tested further.

Controlling for the direct effect of team climates, we 
tested our hypotheses regarding the moderating effects 
of team climates. Mixed results of cross-level moderat-
ing tests were found: innovative climate has a moder-
ating effect on the relationship between the perceived 
KMS value for strategic decision support and knowledge 
adoption ( γ = 0.135, t = 3.110) but not for the relation-
ship between perceived KMS value for operational sup-
port and knowledge adoption ( γ = −0.063, t = −1.208). 
This confirms H1 but not H2. The affective climate does 
moderate the relationship between perceived KMS value 
for operational support and knowledge transformation ( γ
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= 0.095, t = 2.916). Therefore, H4 is supported. Figures 2 
and 3 illustrate these cross-level moderating effects. As 
per Fig. 2, the positive relationship between perceived 
KMS value for strategic decision support and knowledge 
adoption is stronger under a highly innovative climate. 
Additionally, as per Fig. 3, there is a stronger positive 
relationship between the perceived KMS value for opera-
tional support and knowledge transformation under highly 
affective climates as opposed to less affective ones.

As mentioned in the hypotheses development section, 
we conducted a post-hoc analysis of the full moderation 

model, which included not only the hypothesized moder-
ating effects, but also those that were not hypothesized: 
the moderating effects of the innovative climate on the 
relationships between the two perceived KMS values and 
knowledge transformation; and those of the affective cli-
mate on the relationships between the two perceived KMS 
values and knowledge adoption. The results demonstrated 
that the innovative climate had no moderating effects 
on the relationships between the two perceived KMS 
values and knowledge transformation (Table 8, Model 
4). Similarly, the affective climate did not moderate the 

Fig. 1  Results of hypothesis 
testing. * Only focal constructs 
relating to the hypotheses are 
described. The control variables 
and direct effects of the climates 
are excluded in the figure and 
are displayed in Table 4

Fig. 2  Moderating effect of an innovative climate Fig. 3  Moderating effect of an affective climate
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relationship between the two perceived KMS values and 
knowledge adoption (Table 8, Model 4). These moderat-
ing effects were not within the main scope of the study, 
which proposed associations between the innovative cli-
mate and knowledge adoption, and between the affective 
climate and knowledge transformation. Nonetheless, the 
post-hoc analysis results support our argument that differ-
ent climates may facilitate different knowledge activities.

6  Discussion

The results demonstrate how individuals within particular 
social settings of a team adopt and transform knowledge. 
The findings first indicate that the associations between 
perceived KMS value for operational support and both 
knowledge adoption and transformation are significant, 
and the perceived value of KMS for strategic decision sup-
port is associated with knowledge adoption, while the per-
ceived value of KMS for strategic decision support is unre-
lated to knowledge transformation. This can be explained 
by the fact that individuals in an organization may perceive 
that the knowledge in KMS can be linked to different utili-
ties by being transformed or adopted depending on its type 
and the work context. Knowledge for strategic support in 
KMS is more likely to be simply adopted rather than trans-
formed mainly because of the costs of strategic activities 
caused by the difficulty in reaching a consensus [3]. Indi-
viduals feel less need or are not comfortable with its trans-
formation since it is the result of established consensus. 
Conversely, while knowledge for operational support can 
simply be adopted owing to its immediate value to daily 
work, it is likely to be transformed because it can consist 
of simple facts that generate higher value when integrated 
with other knowledge.

Besides, the results are in line with the findings of pre-
vious research in that innovative and affective climates 
induce different knowledge activities [55, 105]. Our find-
ings advance this knowledge by showing that different kinds 
of team climates strengthen the relationships between per-
ceived KMS values and knowledge adoption and transfor-
mation in different ways. An innovative climate acts as a 
reinforcing factor for the relationship between the perceived 
KMS value for strategic decision support and knowledge 
adoption, while an affective climate reinforces the relation-
ship between perceived KMS value for operational support 
and knowledge transformation. Note that an innovative cli-
mate does not moderate the relationship between perceived 
KMS value for operational support and knowledge adop-
tion. These results can be explained again by the different 
aspects of the knowledge used for strategic decision and 
operational support and the different characteristics of the 
task context. An innovative climate can assist members in 

adopting knowledge, which supports strategic decisions, but 
this new knowledge acceptance encouraging atmosphere is 
not necessarily needed for the adoption of knowledge for 
operational support, as this type of work is usually well 
structured, thus easily adaptable regardless of the presence 
of innovative climate.

6.1  Limitations and future study opportunities

This study has some areas that could be further refined. First, 
our study focuses on two dimensions of team climate. Future 
studies should examine how other facets of team climate 
interact with perceived KMS values and knowledge activi-
ties. In a similar sense, this study investigated only two per-
ceived values of KMS. Even though valuable insights are 
provided by how the two values precede knowledge adoption 
and transformation, a study of more varied types of KMS 
value perceptions could further enrich our findings.

Second, the knowledge in KMS is codified, and thus, its 
nature is inevitably explicit. Individuals seeking the value 
of explicit knowledge through the system are led to knowl-
edge activities that may include tacit knowledge. We show 
that explicit knowledge that is validated as organizational 
knowledge can create a safe and efficient knowledge base as 
well as become a facilitator for eliciting personal knowledge 
and creating further organizational knowledge [106]. In this 
regard, since the explicit knowledge is “internally safe” and 
easily shared among all employees in an organization, it is 
a good starting point to understand how members perceive 
the value of KMS and adapt and transform the knowledge 
obtained from KMS. However, tacit knowledge is also 
important for strategic decision making [107]. Thus, future 
studies should consider both tacit and explicit knowledge to 
understand individuals’ knowledge activities under socio-
technical systems.

6.2  Practical implications

Our findings suggest several implications for the managers 
who intend to encourage knowledge-related behavior in a 
team: build the right climate, foster the right KMS value 
perception, and leverage their interaction to enhance knowl-
edge activities.

For building the right climate, managers should first be 
aware that innovative and affective climates encourage team 
members’ knowledge activities in different ways: there is an 
optimal climate that elicits the members’ target knowledge 
activities. For example, an innovative climate facilitates 
noble knowledge to be adopted promptly. Also, an innova-
tive climate encourages knowledge adoption when team 
members value KMS for strategic decision support. How-
ever, an innovative climate may not be particularly neces-
sary for adopting knowledge stored in KMS for operational 
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support even when they value KMS for that very purpose. 
The knowledge for operational support usually includes 
well-accepted know-how thus can be regarded for simple 
adoption. The simple adoption, accompanied by less effort to 
embrace, does not necessarily need the help of an innovative 
climate. In contrast, a climate that nurtures affection among 
knowledge workers enhances their tendency to transform 
knowledge when they value KMS for operational support. 
However, the affective climate does not do so when they 
value KMS for strategic decision support. Managers should, 
therefore, carefully consider the specific benefits of different 
climate types.

Fostering the right KMS value perception is not only the 
managers’ but also the enterprise’s job. The specific value 
perception is related to individual team members’ tasks 
and their experiences with a system, but more fundamen-
tally, KMS are technical systems that are built and executed 
throughout the entire organization; thus individuals and 
teams have less control over how KMS create values. There-
fore, the task to foster the right KMS value perception does 
not remain within a team but is on the entire organization. 
When building KMS, which are the technical backbones of 
storing and developing organizational knowledge by indi-
viduals, it will be necessary to picture KMS not as a sole 
system that is equivalently applied to the entire organization 
but as the set of the systems by which the variety of tasks 
teams and individuals handle in various environments.

Lastly, leveraging the interaction between climates and 
KMS value perception is particularly important because this 
is what managers can do with relatively less cost. Building 
a social atmosphere is difficult, let alone building a specific 
climate, and takes a long time. Building the right perception 
is also difficult because it partly depends on the individual 
experience that managers have little control of. However, 
understanding the matching pair of a climate and KMS value 
perception and focusing on related knowledge activity can be 
useful to further enhance task performance. For example, if 
an innovative climate is strong in a team and the team mem-
bers’ KMS value perception for strategic decision support 
is highly built, the desirable level of knowledge adoption 
will be easily achieved. These specific hints of managing the 
relationship between climate and KMS perception can be a 
useful and efficient guide for encouraging knowledge works.

6.3  Theoretical implications

Our study provides several important implications for the-
ory. First, our hierarchical linear model contributes to the 
existing body of interaction studies of team climate and 
knowledge behavior [108, 109] by incorporating team and 
individual levels in a single framework without sacrificing 
the integrity of either. Our work considers not only team 
climate and individual knowledge behavior, but also their 

interactions that exist between different organizational 
levels.

Consequently, our result paves the way for a better under-
standing of the individual knowledge activities intertwined 
in climate and IT in a team setting. Given that an organi-
zation is a system that consists of multiple levels of sub-
systems, considering not only technical and social systems 
but also their interactions across different levels can shed 
light on and contribute to the body of multilevel interaction 
studies.

Second, our study contributes to the KM literature by 
demonstrating that team climate exerts different effects on 
knowledge activities depending on their interaction with 
specific perceptions of KMS value. Prior KM research 
has suggested that team climate influences individuals’ 
KM behavior [10, 89]. Our result refines prior findings by 
clearly showing that team climate moderates the path from 
perceived KMS values to KM activities. Our finding fur-
ther provides the KM research community with articulated 
insights into how those two team climates are interrelated 
with the linkage between perceived KMS values and the 
processing of organizational knowledge differently. It sug-
gests focusing on a more elaborate route through which team 
climate affects knowledge behavior in teams.

Third, previous studies have assumed the indifferent 
effects of KMS value perception on knowledge activities in 
such a way that highly perceived KMS value will result in 
high knowledge activities [35], being ignorant of different 
types of KMS value and their different operation. The find-
ings of this study show that KMS are part of the work system 
by which various tasks are supported, thus play different 
roles in knowledge activities depending on which tasks they 
are connected with. Therefore, we suggest the need to study 
KMS value not as unidimensional perception but as multiple 
different perceptions that are intertwined with the work sys-
tem. The insights will shed some light on how the perceived 
value of KMS work on different types of knowledge activi-
ties. Also, understanding different types of KMS value and 
related perception can be the starting point for understanding 
how and why certain climate does or does not have effects 
on knowledge activities.

Lastly, our findings show that KMS value perception can 
be various and the climate does not encourage all behav-
iors in all circumstances. Therefore, our findings urge the 
granulation of KMS value perception and knowledge cir-
cumstances that different climates could improve differently. 
This also means that for certain social characteristics of a 
team such as climates to benefit target activities, they should 
align with how people perceive the technical system within 
the target work system. This strengthens the previous knowl-
edge that there can be a fit between social and technical sys-
tems [19]. Our findings also suggest that this socio-technical 
fit is not universally fixed, but is highly dependent on the 
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specific work system they are embodied in, and should there-
fore be handled in a more articulated manner considering the 
target work system.

Appendix

See Tables 5, 6, 7 and 8.

Table 5  Operational definition and measurement items of constructs

Construct Operational definition Mean SD Cron-
bach’s 
Alpha

Based on
Measurement item

Individual level
Perceived KMS value for 

operational support
The degree to which individuals perceive the KMS value for 

monitoring and controlling day-to-day operations
4.63 0.832 0.850 Sabherwal and Chan [111]

KMS improve the efficiency of our day-to-day business 
operations

KMS support effective coordination across functions (e.g., 
marketing, manufacturing) and product lines

KMS enable us to develop detailed analyses of our present 
business situation

Perceived KMS value 
for strategic decision 
support

The degree to which individuals perceive the KMS value for 
long-term planning or futurity

4.44 0.824 0.893 Sabherwal, Chan [111]

KMS facilitate strategic business planning
KMS help us model possible future outcomes of alternative 

courses of action
KMS forecast key indicators of business performance

Knowledge adoption The degree to which individuals acquire knowledge within an 
organization and uses it without conversion

4.74 0.884 0.832 Gold et al. [112]

I acquire knowledge about new products/services with our 
industry

I acquire knowledge about competitors within our industry
I am devoted to identifying best practices

Knowledge transformation The degree to which individuals modify the organizational 
knowledge by creating new knowledge or adding new 
knowledge to existing knowledge

4.84 0.867 0.868 Flatten et al. [113]

I have the ability to structure and to use collected knowledge
I successfully link existing knowledge with new insights
I am able to apply new knowledge in my practical work

Team level
Affective climate The extent to which a team shares the affective responses of 

its members
5.23 1.082 0.945 Tse et al. [114]

In general, how warm do you feel your team is?
In general, how sincere do you feel your team is?
In general, how accepting do you feel your team is?
In general, how supportive do you feel yourteam is?

Innovative climate The extent to which a team is open to new ideas 4.92 0.98 0.909 Hurley and Hult [57]
In our team, technical innovation, based on research results, 

is readily accepted
In our team, management actively seeks innovative ideas
In our team, innovation is readily accepted in program/project 

management
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Table 6  Exploratory factor analysis

The numbers in bold are the item loadings on their own constructs

KMSOP KMSSD KA KT

Individual level constructs
Perceived KMS value for operational support (KMSOP)
 KMSOP1 0.805 0.175 0.223 0.277
 KMSOP2 0.792 0.355 0.167 0.184
 KMSOP3 0.624 0.513 0.170 -0.002

Perceived KMS value for strategic decision support (KMSSD)
 KMSSD1 0.188 0.852 0.113 0.192
 KMSSD2 0.256 0.845 0.157 0.071
 KMSSD3 0.133 0.885 0.096 0.083

Knowledge adoption (KA)
 KA1 0.172 0.138 0.805 0.241
 KA2 0.162 0.152 0.816 0.184
 KA3 0.148 0.153 0.649 0.416

Knowledge transformation (KT)
 KT1 0.195 0.091 0.257 0.753
 KT2 0.139 0.164 0.287 0.706
 KT3 0.142 0.130 0.310 0.750

AC IC

Affective climate (AC)
Team level constructs
 AC1 0.866 0.412
 AC2 0.816 0.509
 AC3 0.896 0.394
 AC4 0.848 0.466

Innovative climate (IC)
 IC1 0.611 0.742
 IC2 0.354 0.910
 IC3 0.498 0.825
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Table 7  Common method bias 
analysis

*p < 0.05; **p < 0.01; ***p < 0.001

Indicator Factor loading on 
construct (R1)

R12 Factor loading on 
method (R2)

R22

Individual level
Perceived KMS value for opera-

tional support (KMSOP)
KMSOP1 0.845*** 0.715 0.052 0.003

KMSOP2 0.935*** 0.874 − 0.029 0.001
KMSOP3 0.852*** 0.725 − 0.025 0.001

Perceived KMS value for strategic 
decision support (KMSSD)

KMSSD1 0.900*** 0.810 0.012 0.000

KMSSD2 0.866*** 0.751 0.075* 0.006
KMSSD3 0.959*** 0.920 − 0.090** 0.008

Knowledge adoption (KA) KA1 0.901*** 0.811 − 0.047 0.002
KA2 0.912*** 0.831 − 0.036 0.001
KA3 0.783*** 0.613 0.084* 0.007

Knowledge transformation (KT) KT1 0.917*** 0.840 − 0.043 0.002
KT2 0.848*** 0.718 0.038 0.001
KT3 0.905*** 0.819 0.004 0.000
Average 0.885 0.786 0.000 0.003

Team level
Affective climate (AC) AC1 0.983*** 0.966 − 0.025 0.001

AC2 0.912*** 0.832 0.051 0.003
AC3 1.156*** 1.336 − 0.187 0.035
AC4 0.810*** 0.656 0.162* 0.026

Innovative climate (IC) IC1 0.560*** 0.313 0.417*** 0.174
IC2 1.380*** 1.904 − 0.443* 0.197
IC3 0.940*** 0.884 0.026 0.001
Average 0.963 0.984 0.000 0.062
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