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Abstract
Purpose – The purpose of this paper is to summarize the application of the theory of planned
behavior (TPB) in predicting knowledge sharing behavior (KSB) based on a systematic literature
review.
Design/methodology/approach – A meta-analysis was applied as a research methodology, and 47
studies were included in this study with a total population of 15,528 people (mean = 353). The authors
summarized previous studies which used the TPB for predicting (KSB).
Findings – Findings reveal that KSB is determined jointly by knowledge-sharing intention (KSI) and
perceived behavioral control (PBC). Intention itself is a function of attitude toward knowledge sharing,
subjective norm surrounding knowledge sharing and PBC to perform KSB.
Practical implications – The primary implication of this meta-analysis is to deeply interpret the essence
of KSB r and its determinants, in which managers can foster the conduction of this valuable behavior in their
organizations. However, as a limitation, a remarkable threat to validity in the existing literature is a potential
“cooperation bias” in which participants likely overestimate their knowledge sharing intention and
knowledge sharing behavior. In future studies, this limitation can be addressed by measuring actual KSB.
Originality/value – This study is the ﬁrst meta-analysis conducted to investigate the prediction power of
the TPB for determining KSB. While there are several contradictions reported in the researches which used
the TPB in the knowledge-sharing context, this research has summarized and reported the results.
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Introduction
Knowledge has been consistently considered as a dominant source of competitive advantage
and a critical factor for organizational development in today’s turbulent knowledge
economy (Kuo and Young, 2008; Hameed et al., 2019). It is recognized as a strategic asset
that empowers organizations (Choi and Lee, 2003; King and Marks, 2008; Singh et al., 2019).
Considering the crucial role of knowledge, organizations have no choice but to initiate
knowledge management (KM) practices in their organizations (Donnely, 2019).
It is contended that the key element of KM is knowledge-sharing behavior (KSB) (Alavi and
Leinder, 2001). Encouraging knowledge workers to share their knowledge enhances mutual
learning, promotes best practices, reduces operational costs of redundant learning, enhances
knowledge creation, facilitates innovation and increases organizational productivity
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(Markus, 2001; Vries et al., 2006; Reychav and Weisberg, 2009; Yang, 2010; Philsoophian et al.,
2016; Ahmad, 2017). Knowledge sharing (KS) could enable team members to create new
knowledge which might be far from what they could do individually (Hooff and Hendrix, 2004),
which in turn accelerates organizational innovation (Oliveira et al., 2019). Besides, KS can lead
to greater organizational problem-solving capacity which is functional for organizational
improvement (Nickerson and Zenger, 2004). Therefore, it is well said that KS is the heart of KM
(Dainty et al., 2005).
However, despite the importance of KS it is not easy to encourage people to share
their knowledge (O’Dell and Grayson, 1998), because KS is a labor-intensive process
(Oliveira et al., 2019). Davenport and Prusak (1998) asserted that KS is often unnatural,
and people will not share their knowledge, on account of most of them think that their
knowledge is too valuable. In other words, if individuals are not intended to share what
they know, no one can force them to do so. Recently, KS researchers become interested
in applying socio-psychological theories to better comprehend the psychological
aspects of an individual’s KSB. The psychological aspect of individuals may encourage
or deterrent people’s KSB (Afshar-Jalili and Ghaleh, 2018).
The theory of planned behavior (TPB) is one of the popular psychological theories which
have been widely applied in the KM domain. This theory argued that an individual’s
behavior is driven by intention toward the behavior where the behavioral intention is a
function of his/her attitude toward the behavior, the subjective norms (SN) regarding the
behavior and the individual perceived behavioral control (PBC) (Li et al., 2008).
The literature studies reviewed on the TPB appliances in KSB reveal that there are
discordances in the ﬁndings reported. For instance, while Kuo and Young, (2008) rejected
the relationship between knowledge sharing intention (KSI) and actual KSB in their studied
population, this relationship was conﬁrmed by Chennamaneni et al. (2012). For further
clariﬁcation, some researchers did not acknowledge the relationship between PBC and KSI
(Idrus and Rochman, 2012; Akhavan and Sarkhosh, 2015), but others supported it
signiﬁcantly (Tohidinia and Mosakhani, 2010). These ambivalences create an ambiguous
interpretation which has raised the question as to whether the TPB can eventually predict
and explain KSB in organizational context effectively. This deﬁciency that has already
existed in the literature would impair the decision-making process regarding the
development of KSB among organizational members. This study aims to bridge this
knowledge gap as its contribution to the literature by using a meta-analysis method to
clarify whether TPB explains KSB.
As regards the importance of tackling such a problem, performing a systematic metaanalysis would help managers to decide more productively based on a summarized
conclusion of previous studies. Meta-analysis is a quantitative method applying statistical
approaches to measure the effect size of conducted studies (Shadish et al., 2002) in a speciﬁc
ﬁeld. Meta-analysis is proper for empirical ﬁndings derive diverging outcomes (Van Wijk
et al., 2008), which presents empirical generalizations across several studies by estimating
and comparing the effect size of relationships (Hunter and Schmidt, 2004). In fact, with the
help of such analysis, researchers would be enabled to estimate true relationships between
studied variables.
The remainder of this paper proceeds as follows:
 literature search results and hypothesis development;
 methodology;
 meta-analysis results; and
 discussion.

Literature review and hypotheses development
Knowledge-sharing behavior
KS has drawn notable attention from researchers interested in organizational behavior
(Afshar Jalili et al., 2011; Philsoophian et al., 2016), and hence, it is worthy to be shared and
managed effectively. Despite its importance, there is no consensus on the deﬁnition of KS
(Afshar Jalili, 2019). Interchangeably, researchers have applied various terms such as
knowledge exchange, knowledge diffusion, knowledge distribution and knowledge
transaction to describe KS (Dixon, 2000). KSB is the process by which individuals reﬁne
their thought collectively and iteratively (Chua, 2003). Wu and Zhu (2012) deﬁned KS as a
degree to which knowledge workers share their knowledge with their colleagues or peer
groups. KS is the act of making the required knowledge accessible to others within
organizations (Olatokun and Elueze, 2012).
KS is the key element for transforming personal knowledge into organizational
knowledge (Nonaka, 1994; Foss et al., 2010). Davenport and Prusak (1998) suggested that
transmission and absorption are the two main activities involved in KSB. KS is also
characterized as behavior by which individuals voluntarily present their unique knowledge
and experiences to other social actors (Hansen and Avital, 2005). Connelly and Kelloway
(2003) deﬁned KS as a set of behaviors including the exchange of knowledge with others.
The common points in all deﬁnitions are that KS is considered as behavior that cannot be
forced by managers and formal task systems (Afshar Jalili and Salemipour, 2019). On the
other hand, KS has a discretionary nature. People choose as to whether to get involved in KS
and how much knowledge and experience they want to share (Gagne and Deci, 2005). These
characteristics are the reason that KS requires to be investigated deeply within the lens of
psychological theories such as the TPB.
The theory of planned behavior
The TPB arguably is the most commonly cited explanation of human behavior (Sussman
and Gifford, 2019), which is vastly applied for explaining and predicting particular
behaviors (Wu and Zhu, 2012). The TPB was derived from the theory of reasoned action
(TRA) which postulated that a person’s speciﬁc behavior is derived by his/her intention
toward it, which in turn is determined by that person’s attitude and SN regarding the
behavior (Zhang and Ng, 2012). Regarding TRA, one of the basic assumptions is that most
social-related behaviors are shaped based on volitional control (Ajzen and Fishbein, 1980),
which means that the person can feel free to choose to act in a certain way (Hansen and
Avital, 2005). Hence, when there are certain external constraints (such as lack of resources or
required opportunities), having mere intention is not enough to form a behavior (Armitage
and Conner, 2001). Considering the limitation of TRA in predicting behaviors that people do
not have completely volitional control, TPB was developed with the companion of PBC as
one of the determinants of intention and behavior (Ajzen, 1991). TPB postulates that the
intention toward a speciﬁc behavior is determined by three components including attitude,
SN and PBC. Then, PBC and intention jointly predict the actions of behavior. In this model,
PBC is a predictor for both intention and actual behavior (Sussman and Gifford, 2019).
Accounting KS as organizational behavior, this meta-analysis assessed the capability of the
TPB model in predicting KSB.
Attitude toward knowledge sharing
Attitude is deﬁned as the degree to which a person has a favorable or an unfavorable
evaluation toward a speciﬁc object (Kuo and Young, 2008), such as a behavior that is shaped
based on his/her past and present experiences (Sheppard et al., 1988). Simply said, an
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attitude is one’s evaluation of an object, ranging from extremely negative to extremely
positive (Safa and Von Solms, 2016). Hepler (2015) considered attitude as a psychological
tendency toward an object that can inﬂuence intention.
According to the TPB, attitude is formed based on a set of beliefs about the expected
outcomes of behavior and the extent to which these consequences are favorable or
unfavorable (Ajzen and Fishbein, 1980). The conducted research on the TPB in a KM
context postulates that attitude signiﬁcantly and positively inﬂuences the intention toward
KSB (Kuo and Young, 2008; Kuo and Young, 2008; Stenius et al., 2015; Cheng, 2017; Samad,
2018). However, some researchers have questioned this relationship. For instance, Stenius
et al. (2015) claimed that a mere positive attitude toward KS signiﬁcantly relates to intention,
while negative attitude has a non-signiﬁcant relationship with intention. Besides, Teh and
Yong (2011) proposed that attitude affects KSI negatively. From these ﬁndings, the
following hypothesis can be drawn:
H1. The attitude toward KS associates with intention toward KS.
Subjective norms and intention toward knowledge sharing
SN is based on normative beliefs (Wu and Zhu, 2012) which refer to one’s perceived social
pressure as to whether expect them to involve in a particular behavior (Chennamaneni et al.,
2012). In other words, it is deﬁned as a person’s belief that signiﬁcant others or reference
groups whether to expect him/her to involve in a particular behavior. These signiﬁcant
others and reference groups might be executive board, top managers, supervisors, peer
groups (Chennamaneni et al., 2012) and organizational role models.
By applying the TPB in the KM context, subjective norm reﬂects the perceptions as to
whether KSB is accepted, encouraged and performed by signiﬁcant others (Kuo and Young,
2008). KS occurs whenever organizational members help one another to develop the required
capacities (Senge, 1998). Conversely, organizational knowledge-rejecting norms might
hinder KSB (Husted and Michailova, 2002). Although some studies have questioned the
relationship between SN and KSI (Sihombing, 2011; So and Bolloju, 2010; Zhang and Ng,
2012; Ling et al., 2013), notable number of researchers have reported the signiﬁcant positive
relationship between both constructs (Ryu et al., 2003; Lin and Lee, 2004; Bock et al., 2005;
Stenius et al., 2015; Mafabi et al., 2017; Igbinovia, 2018). Based on the mentioned ﬁndings, the
following hypothesis is derived:
H2. The SN associates with intention toward KS.
Perceived behavioral control of knowledge sharing
PBC refers to the extent to which a person perceives his/her ability to perform a particular
behavior (Ajzen, 1985, 1988). It is a perception of ease or difﬁculty of doing the behavior
(Cox, 2012). More precisely, Ajzen (2002) postulated that self-efﬁcacy and controllability
jointly determine PBC. The TPB proposes that PBC inﬂuences on intention because people
are not naturally interested in behaviors, which leads them to failure. The role of PBC in the
TPB can be investigated in two ways. First, it collectively with SN and attitude determines
intention. Second, actual behavior can be affected directly by PBC (Chennamaneni et al.,
2012).
In the KS context, people do not intend to or perform KS unless there are reliable PBC,
including self-efﬁcacy and controllability. Reviewing literature, some researchers have questioned
both the relationship between PBC and KSI (Ryu et al., 2003; Idrus and Rochman, 2012;

Akhavan and Sarkhosh, 2015) and the relationship between PBC and KSB (Kuo and Young,
2008; Zhang and Ng, 2012). Sihombing (2011) even deduced that PBC impacts negatively on KSB.
However, others acknowledge that PBC inﬂuence on intention (Lin and Lee, 2004; So and Bolloju,
2005; Teh et al., 2010; Chen, 2011; Safa and Von Solms, 2016) and actual behavior (He-feng, 2009;
Chennamaneni et al., 2012; Wu and Zhu, 2012; Samad, 2018). Considering that supportive
researches outweigh the negative ones, the following hypotheses can be drawn:
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H3. The PBC associates with intention toward KS.
H4. The PBC associates with KSB.
Intention toward knowledge sharing and actual knowledge sharing behavior
Behavioral intention is motivational factor that indicates the readiness of a person for
getting involved in a particular behavior. In other words, it refers to an individual’s
willingness to try or exert efforts for performing a behavior (Ajzen, 1991). Lee (2014) deﬁned
intention as a mental state which illustrates a commitment to executing a speciﬁc action to
achieve a goal.
In the context of KM, intention means a knowledge worker’s readiness and willingness to
engage in KSB (Wu and Zhu, 2012). Regarding the mentioned literature, the intention in the
TPB context is determined jointly by attitude, SN and PBC. Underlying these constructs, it
is expected that KSI leads to actual KSB. Unless (Kuo and Young, 2008; Olatokun and
Elueze, 2012) most studies investigated KS in TPB consensus that KSI affects actual KSB
(Chen et al., 2009; Teh et al., 2010; Tohidinia and Mosakhani, 2010; Chen, 2011; Akhavan and
Sarkhosh, 2015). Therefore, the following hypothesis can be proposed:
H5. The intention toward KS associates with KSB.
Figure 1 presents the hypotheses generated for investigating in this meta-analysis.
Furthermore, Table I reveals the summarized deﬁnition of constructs used in the study.
Method
Meta-analysis has been widely accepted during the past 25 years in the social and
managerial context as a useful research methodology that integrates quantitatively the
ﬁndings of a set of single primary studies on a speciﬁc topic (Huedo-Medina et al., 2006). The
method used in this research is declared as follows:
Attitude

SN

H1

H5

H2

KSI

KSB

H3

PBC

H4

Notes: SN = subjective norms; PBC = perceived behavioral
control; KSI = knowledge sharing intention; KSB =
knowledge sharing behavior

Figure 1.
The meta-analysis
research model
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Eligibility criteria
For conducting meta-analysis, an explicit set of inclusion and exclusion criteria should be
developed for three reasons including:
(1) developing reliable guidance to decide which studies should be included in the
meta-analysis;
(2) deﬁning the population to which the meta-analysis make conclusions; and ﬁnally; and
(3) following the transparency goal in reporting, in the case that a reader performing
the same searches could come to the same conclusions (Card, 2012).
For deﬁning inclusion criteria, any study applying regression or structural equation
modeling for analyzing the impact of TPB components on KSB was considered in this
research. Studies were included if they:
 applied KSB as the independent variables;
 considered TPB elements entirely as a research model;
 presented analyzable data (i.e. correlation, p-value);
 used a self-report questionnaire for measuring or experimental research;
 were written in English or Farsi (Persian); and ﬁnally; and
 were research papers, dissertations and industrial studies, importing proper statistics to
meta-analysis, and there were no constraints about the time and population of the studies.
Literature search
A multi-step literature search was operated to collect required primary studies for inclusion
in the current research. First, the below databases were used for the literature search by
applying the keywords of “knowledge sharing,” “knowledge sharing behavior,” “theory of
planned behavior” and “theory of reasoned behavior”.
 EBSCO;
 ProQuest;
 ScienceDirect;
 Elsevier;
 Sage;
 Emerald insight; and
 Taylor & Francis Online.

Construct

Definition

Attitude

A psychological tendency, based on an individual’s previous and present experiences, with
which he/she evaluates a behavior ranging from extremely negative to extremely positive
One’s perceived social pressure based on normative beliefs, as to whether a particular
behavior is accepted, encouraged and performed by signiﬁcant others
The extent to which a person perceived his/her ability to perform a particular behavior
which is determined jointly by self-efﬁcacy and controllability
Motivational factors indicating the readiness of an individual to exert efforts to perform a
particular behavior for achieving a goal
A set of discretionary activities of making personal valuable knowledge and experience
actively available to others within an organization to foster organizational learning

SN
PBC

Table I.
Summarized
deﬁnitions

Intention
KSB

Second, chain searching, also known as backward reference searching, was performed to
ensure that maximum related studies, based on the considered criteria, had been identiﬁed
in this meta-analysis. Chain searching involves identifying the studies cited in an article.
The ﬂow diagram of the study selection process is presented in Figure 2, and the results of
literature searching are detailed in Table II.

Theory of
planned
behavior

Results
The meta-analysis was conducted by using the comprehensive meta-analysis software,
version 2.2.064 (CMA2). In meta-analysis research, the statistical outcomes of every study
are quantiﬁed using an effect-size index (i.e. correlation, odds ratio, etc.) which enables us to
compare and interpret all results in the same metric (Cooper and Hedges, 1994; Hunter and
Schmidt, 2004). Effect-size index was calculated for each study using statistics such as
correlation, t-value, sample size, standard error and p-value depending on the data provided
by the chosen studies.
Descriptive statistics
Participant characteristics, research methodology and countries of the included studies were
coded for meta-analysis. The ﬁnal sample included 46 surveys and just one experimental
study. The range of publication dates is from 2003 to 2018 (mode = 2011, median = 2011). In
total, 17 countries were presented in the sample illustrated in Table III. Just about 83 per cent

Publications initially identified
(n = 44,723)
Eligibility Criteria

Publications excluded
(n = 44,358)

Publications were not in English or Farsi
(n = 273)

- Used quantitative research
- Defined KS as the independent
variable
- Employed TPB model
- Presented analyzable data
- Used survey or experimental
method
- Included research papers,
dissertations and industrial studies

Publications with inappropriate statistic
(n = 46)

Figure 2.
Flow diagram of the
study selection
process

Publications added to the meta-analysis
(n = 47)

Criteria

Studies

(%)

Initial hits
Not relevant (based on inclusion and exclusion criteria)
Not in English or Farsi (Persian)
No or inappropriate statistics for meta-analysis
Available sample

44,723
44,358
273
46
46

100
 99.18
 0.6
 0.1
0.1

Table II.
Identiﬁcation of
included samples

Sample size
336
200
87
191
482
1,577
325
713
200
314
395
85
363
283
147
430
213
213
231
273
190
220
483
282
300
127
217
1,244
116
400
213
225

Samad (2018)
Stenius et al. (2015)
Cheng (2017)
Mafabi et al. (2017)
Safa and Von Solms (2016)
Arpaci and Baloglu (2016)
Luturmas and Indarti (2016)
Hau et al. (2016)
Stenius et al. (2015)
Wang et al. (2015)
Chuang et al. (2015)
Akhavan and Sarkhosh (2015)
Khalil et al. (2014)
Verena and Cornelius (2014)
Alipourdarvishi (2014)
Zhang and Ng (2012)

Wu and Zhu (2012)
Chennamaneni et al. (2012)
Zhang and Ng (2012)
Olatokun and Elueze (2012)
Mahyarni et al. (2012)
Ibragimova et al. (2012)
Casimir et al. (2012)
Jeon et al. (2011)
Chen (2011)
Sihombing (2011)
Shu and Chuang (2011)
Hau and Kim (2011)
Teh and Yong (2011)
Teh et al. (2010)
Wei (2010)
Tsai and Cheng (2010)

Table III.
Sample
characteristics

Study (in chronological order)

China
Southwest USA
Hong Kong
Nigerian
Indonesia
Southwest USA
Malaysia
Korea
Taiwan
Indonesia
Taiwan
Korea
Malaysia
Malaysia
China
Taiwan

Malaysia
Finland
USA
Uganda
Malaysia
Turkey
Indonesia
Korea
Finland
Taiwan
China
Iran
Syria
Germany
Iran
Hong Kong

Country

(continued)

Nurses at a public hospital
Using Webroot online survey in a company
Auditors from different accounting ﬁrms
Nurses and doctors
The employees of several Malaysian organizations
Students majoring in information technology
Employees from 13 hotels
Corporate members of the Knowledge Management Research Center (KMRC)
A large public-sector organization
Research and development (R&D) engineers from 52 high-technology ﬁrms
50 organizations
An industrial research and development center
School teachers
Four manufacturing companies
Students at two branches of Islamic Azad University in Tehran
All professionals working in construction teams in Hong Kong Special Administrative
Region (HKSAR) government list
Full-time employees enrolled in MBA and senior-level classes
Students enrolled in MBA and senior-level classes
Construction companies
Registered lawyers and legal practitioners in the city of Ibadan
Lecturers in 16 Islamic universities in Riau province
IT professionals in a university
Full-time employees from 23 organizations
Four large Korean high-tech production companies
High school teachers
Full-time and part-time faculty members in a private university
Online survey
The user community of an online game developer
IT industrial practitioners
Students at a university
Senior students
Software engineers

Sample characteristics
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Tohidinia and Mosakhani (2010)
Zhikun and Fungfai (2009)
Chatzoglou and Vraimaki (2009)
Chen et al. (2009)
He-feng (2009)
Kuo and Young (2008)
Kuo and Young (2008) – Study 1
Kuo and Young (2008) – Study 2
Bock et al. (2005)
So and Bolloju (2005)
Lin and Lee (2004)
Ryu et al. (2003)

Study (in chronological order)
502
199
1,276
396
320
304
235
304
259
170
154
334

Sample size

Taiwan
Korea

Iran
China
Greece
Canada
China
Taiwan
Taiwan
Taiwan
Korea

Country

–

10 of the 50 main oil companies
A-level architectural designers
Bank employees
Full-time senior college students and MBA students
Knowledge organizations
Teachers
Teachers
Teachers
30 organizations in 16 industries
Working IT professionals
720 senior managers
Chiefs of Graduate Medical Education (GME) Department of the 43 tertiary hospitals

Sample characteristics
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of the included studies targeted professionals in different industries as their populations.
Table IV summarizes the descriptive statistics of the included studies.
Heterogeneity tests
Testing the heterogeneity is crucial in meta-analysis studies. The absence or the absence of
true heterogeneity identiﬁes the proper statistical model that should be applied in a metaanalysis study. Whenever the results of the chosen studies only differ by the sampling error
(homogeneous case), the ﬁxed-effects model is proper for attaining an average effect size.
Conversely, meta-analysis can be calculated by using random-effect in case the included
studies’ results differ by more than the sampling error (Hedges and Olkin, 1985; Cooper and
Hedges, 1994). Three different heterogeneity tests are commonly used in meta-analysis
studies for assessing whether there is true heterogeneity; the tests are listed as follow:
 Tau-square is a statistical test for qualifying the true heterogeneity which consists
of estimating the between-study variance (Huedo-Medina et al., 2006).
 Q-testis a statistical test introduced by Cochran (1954) which is calculated by
summing the squared deviations of each research’s effect size from the overall effect
estimate (Huedo-Medina et al., 2006). Q-test weighs the contribution of each study
by its inverse variance. Rejecting the homogeneity hypothesis mainly results in the
random-effect model for the meta-analysis that includes both within- and betweenstudy variability. In contrast, ﬁxed-effects would be suitable for meta-analyzing.
 I-square is a statistical test proposed by Higgins and Thompson (2002) which
measures the extent of true heterogeneity by dividing the difference between the
result of the Q-test and its degrees of freedom (k-1) by the Q-value itself and
multiplied by 100 (Huedo-Medina et al., 2006).
Table V states the outcome of the heterogeneity tests. Q-value for all the studied hypotheses
was signiﬁcant (p < 0.001) which means that there is no true heterogeneity between studies.
The amount of calculated I-squared in hypotheses is signiﬁcantly higher than 75, which
means that the extent of the absence of heterogeneity is high in each hypothesis, and hence,
it can be deduced that the results of the I-squared test aligned with Q-test’s ﬁndings. Finally,
the resulted tau-squared in all included studies investigating the research hypotheses in
which their amount is far less than 0.19, which reveals the absence of true heterogeneity in
every single hypothesis. To conclude, all the heterogeneity tests conﬁrmed the absence of

Category

Characteristic

Participant characteristics

Students
Professionals
Students and professionals
Survey
Experiment
Inter-organizational
Intra-organizational
Asia
Africa
North America
Europe
Middle East

Research method
Scope of KS
Study continent of origin

Table IV.
Characteristics of
included studies

No. of studies

(%) of studies

5
39
3
46
1
13
34
33
2
4
4
4

10.63
82.98
6.38
97.87
2.13
27.66
72.34
70.22
4.25
8.51
8.51
8.51

heterogeneity between the included studies. Thus, the random-effect model is proper for
meta-analysis calculations.
Publication bias analysis
The reliability of the conclusions of the meta-analysis strongly depends on publication bias
(Begg and Berlin, 1988). Publication bias mainly results from reporting bias which arises
when the submission of research ﬁndings is inﬂuenced by the nature and direction of results
(Sterne et al., 2011). Statistically signiﬁcant “positive” ﬁndings are more likely to be reported,
published in high impact journals and cited by others (Hopewell et al., 2007). Thus, results
that are negative or non-signiﬁcant may be ﬁltered, manipulated or presented as positive
results (Turner et al., 2008). Rosenthal (1979) claimed that researchers tend to not submit
studies with insigniﬁcant or negative results, called “the ﬁle drawer effect,” which may
overstate the effect size in a meta-analysis. To assess publication bias, the funnel plot, the
trim and ﬁll method, the fail-safe n and rank correlation (Talebi, 2013) were applied.
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Funnel plot
The funnel plot (Figures 3-7) is a graphical scatter plot of the effect estimates from
individual studies against some measure of each study’s size or precision. In this plot, the
larger, most powerful studies were placed toward the top (Sterne et al., 2011). An
asymmetrical funnel plot would suggest publication bias (Whitehead, 2002). In the absence
of publication bias, the plot presents a symmetrical inverted funnel. Figures 3-7 illustrate the
funnel plot of the included studies for every single hypothesis. By investigating the
presented funnel plots, it is found that there is no evidence of asymmetry unless in studies
investigating the relationship between PBC and KSB. Therefore, there are no publication
bias in the included studies examining the relationship between attitude and intention
(toward KS), SN and intention, PBC and intention and ﬁnally intention and KSB. However,
there is publication bias in reporting the relationship between PBC and actual KSB. The trim
and ﬁll method, presented in the next session, deﬁnes to what extent this bias would
inﬂuence the results of this meta-analysis study.
The trim and ﬁll method
The trim and ﬁll algorithm is based on the formalization of the qualitative approach
using the funnel plot (Figures 3-7). First, it trims off the asymmetric outlying part of the
funnel plot after calculating the number of studies placed in the asymmetric part. Second,
the symmetric remainder is used to estimate the true center of the funnel, and then the
trimmed studies and their missing counterparts are replaced around the center. Then the
ﬁnal estimate of the true mean and its variance are calculated based on the ﬁlled funnel plot
(Duval and Tweedie, 2000).

Hypotheses

Q-value

p-value

I2

Tau2

Standard error

Attitude > intention
SN > intention
PBC > intention
Intention > KSB
PBC > KSB

628.945
617.531
373.011
532.713
213.060

0.000
0.000
0.000
0.000
0.000

93.322
94.170
94.102
94.556
94.368

0.048
0.049
0.062
0.060
0.066

0.016
0.016
0.025
0.022
0.036

Note: ABOTH = absence of true heterogeneity

Heterogeneity result
ABOTH
ABOTH
ABOTH
ABOTH
ABOTH

Table V.
Results of
heterogeneity tests
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Funnel Plot of Standard Error by Fisher's Z
0.0

Standard Error

0.1

0.2

0.3

Figure 3.
The funnel plot of
standard error of
chosen studies
investigating
attitude > KSI

0.4
–2.0

–1.5

–1.0

–0.5

0.0

0.5

1.0

1.5

2.0

1.5

2.0

Fisher's Z

Funnel Plot of Standard Error by Fisher's Z
0.0

Standard Error

0.2

0.4

0.6

Figure 4.
The funnel plot of
standard error of
chosen studies
investigating
KSI > KSB

0.8
–2.0

–1.5

–1.0

–0.5

0.0

0.5

1.0

Fisher's Z

The illustrated results in Table VI reveal that there are 12 studies containing publication
bias and would make a difference in the calculated effect size of the included studies
investigating the relationship between SN and KSI. If these studies included this metaanalysis, the results would shift to the right side of the mean, in which the effect size would
change from 0.281 to 0.362, and the lower and upper limits would increase from 0.211 to
0.297 and from 0.348 to 0.423, respectively. The same state also exists for the included
studies about the relationship between attitude and KSI. In case if the unseen publication is
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added to this research, the effect size would grow from 0.477 to 0.499 with the modest
change to the right side of the mean in lower and upper limits.
The fail-safe N
The fail-safe N, also referred to as “ﬁle drawer analysis,” is proposed by Rosenthal (1979). A
meta-analysis reports a signiﬁcant p-value based on k studies. The test computes the extent
of missing studies to which the p-value would no longer be signiﬁcant. For this, the mean

Figure 6.
The funnel plot of
standard error of
chosen studies
investigating
PBC > KSB

VJIKMS

Funnel Plot of Standard Error by Fisher's Z
0.00

Standard Error

0.05

Figure 7.
The funnel plot of
standard error of
chosen studies
investigating
SN > KSI

0.10

0.15

0.20
–2.0

–1.5

–1.0

–0.5

0.0

Studies trimmed
Trim and fill method To left of mean To right of mean

Table VI.
The trim and
ﬁll method

0.5

1.0

1.5

2.0

Fisher's Z

Attitude > intention

0

2

SN > intention

0

12

PBC > intention

0

0

Intention > KSB

0

0

PBC > KSB

0

0

Random-effect model
Studies
Point
trimmed estimate Lower limit Upper limit
OV
AV
OV
AV
OV
AV
OV
AV
OV
AV

0.477
0.492
0.281
0.362
0.327
0.327
0.380
0.380
0.289
0.289

0.420
0.437
0.211
0.297
0.228
0.228
0.298
0.298
0.152
0.152

0.529
0.544
0.348
0.423
0.420
0.420
0.456
0.456
0.415
0.415

Notes: OV = observed values; AV = adjusted values

effect of the missing studies is assumed to be zero. While conducting the test, if only a few
studies (say, ten) should emerge to nullify the effect, then the effect is indeed zero. However,
if a larger number of studies (say, 5,000) are required to nullify the effect, there would be less
reason for concern about the meta-analysis outcomes (Rosenthal, 1979).
Simply said, the results stated in Table VII explain that 13,459 studies with converse
results are required to change the ﬁndings of this meta-analysis about the relationship
between attitude and KSI (H1). Similarly, 8,375; 3,771; 8,123 and 713 further discordant
studies are required to impair the ﬁndings of H2 to H5 testing, respectively.
Rank correlation
Begg and Mazumdar (1994) proposed a formal publication bias test, called “rank
correlation” test, which is used based on Kendall’s tau (Talebi, 2013). The test is performed

to test for correlation between t and its variance among the selected studies (Begg and
Mazumdar, 1994).
In this test, the signiﬁcant negative tau is concluded as the likelihood of publication bias.
Investigating the noted results in Table VIII asserts that there is no publication bias
regarding the included studies investigating the research hypotheses.
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Hypotheses testing
Table IX declares the results of meta-analyzing the data presented by the included studies
for each hypothesis. Further investigation is reported in the following sections.
For H1, by using the random-effect model for meta-analyzing, the effect size of the
relationship between attitude and KSI was calculated as 0.477 with the lower and upper

Fail-safe N

k

z-value

NOMS

Attitude > intention
SN > intention
PBC > intention
Intention > KSB
PBC > KSB

43
37
23
30
13

54.780
29.551
25.172
32.309
14.647

13,549
8,375
3,771
8,123
713

Notes: k = Number of observed studies; NOMS = Number of required missing studies that would bring
p-value to > alpha (= 0.05)

Hypotheses

KS

Attitude > intention
SN > intention
PBC > intention
Intention > KSB
PBC > KSB

19
54
1
95
16

KT without CC
Tau
z-value
0.021
0.081
0.004
0.219
0.205

0.199
0.706
0.026
1.69
0.976

KT with CC
Tau
z-value

Result

0.200
0.080
0.000
0.217
0.192

NPB
NPB
NPB
NPB
NPB

0.188
0.693
0.000
1.677
0.915

Notes: KS = Kendall’s S statistic; KT without CC = Kendall’s tau without continuity correlation; KT with
CC = Kendall’s tau with continuity correlation; NPB = No publication bias; SN = Subjective norms; PBC =
Perceived behavioral control; KSI = Knowledge sharing intention; KSB = Knowledge sharing behavior

Hypothesis

Prediction

Attitude > intention
SN > intention
PBC > intention
Intention > KSB
PBC > KSB

þ
þ
þ
þ
þ

N

k

Correlation

LL

UL

p-value

43
37
23
30
13

0.477
0.281
0.328
0.380
0.289

0.421
0.211
0.228
0.298
0.152

0.529
0.348
0.420
0.456
0.416

0.000
0.000
0.000
0.000
0.000

Notes: SN = Subjective norms; PBC = Perceived behavioral control; KSI = Knowledge sharing intention;
KSB = Knowledge sharing behavior; N = Cumulative sample size; k = Number of studies cumulated;
correlation is calculated based on random-effect model; LL = Lower limit (CI = 95%); UL = Upper limit
(CI = 95%)

Table VII.
The fail-safe N test

Table VIII.
The rank correlation
test

Table IX.
Hypotheses testing
results
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limits of 0.421 and 0.529, respectively. Although the calculated effect size of the study
conducted by Teh and Yong (2011) was not signiﬁcant (z-value = 1.920), the summarized
z-value shows that the meta-analysis effect size is signiﬁcant (z-value = 14.478). Overall, this
meta-analysis acknowledges the relationship between attitude and KSI (H1), and it predicts
that their correlation is 0.477. Regarding the fail-safe N result, 13,549 research studies with
the discordant results are needed to make this relationship insigniﬁcant. Thus, the ﬁnding is
reliable. Supporting the information, Table I states the ﬁndings including the analysis of the
43 included studies.
For H2, the calculated effect size based on the random-effect model for the relationship
between SN and KSI was calculated as 0.281 with the lower and upper limits of 0.211 and 0.348,
respectively. The calculated effect size in some studies was not signiﬁcant (So and Bolloju,
2005; Kuo and Young, 2008: the fourth research model; Sihombing, 2011; Zhang and Ng, 2012;
Khalil et al., 2014). However, the summarized z-value shows that the meta-analysis effect size is
signiﬁcant (z-value = 7.588). Overall, this meta-analysis acknowledges the relationship between
SN and KSI (H2), and it predicts that their correlation is 0.281. Considering the fail-safe N result
(Table VII), 8,375 research studies with the discordant result are required to shift the p-value by
more than 0.05, which means the ﬁnding is reliable. Supporting the information, Table II shows
the ﬁndings including the analysis of 37 chosen studies.
For H3, the effect size of the correlation between PBC and KSI was calculated as 0.328
with the lower and upper limits of 0.228 and 0.420, respectively. Although the calculated
effect size of the study conducted by Akhavan and Sarkhosh (2015), Chennamaneni et al.
(2012), Mahyarni et al. (2012) and So and Bolloju (2005) were not signiﬁcant (z-values =
1.409, 1.604, 0.811 and 0.206, respectively), the summarized z-value claims that the metaanalysis effect size is signiﬁcant (z-value = 6.170). By the conclusion, this meta-analysis
asserts the signiﬁcant correlation between PBC and KSI (H3), and it predicts that this
correlation would be 0.328. Regarding the fail-safe N result (Table VII), 3,771 research
studies with the discordant result are needed to make this relationship insigniﬁcant. Thus,
the ﬁnding is reliable. Supporting the information, Table III details the ﬁndings including
the analysis of 23 included studies.
For H4, the calculated effect size based on the random-effect model for the relationship
between KSI and actual KSB was calculated as 0.380 with the lower and upper limits of
0.298 and 0.456, respectively. The calculated effect size in some studies was not signiﬁcant
(Kuo and Young, 2008; Kuo and Young, 2008; Olatkun and Nwafor, 2011). However, the
summarized z-value emphasize that the meta-analysis effect size is signiﬁcant (z-value =
8.438). Overall, this meta-analysis conﬁrms that the relationship between KSI and actual
KSB (H4), and it predicts that the correlation is 0.380. Considering the fail-safe N result
(Table VII), 8,123 research studies with the discordant result are required to shift the p-value
by more than 0.05, which means the ﬁnding is reliable. Supporting the information, Table IV
depicts the ﬁndings including the analysis of 30 chosen studies.
For H5, the effect size of the correlation between PBC and actual KSB was calculated as
0.289 with the lower and upper limits of 0.152 and 0.416, respectively. Although the
calculated effect size of the studies conducted by Chatzoglou and Vraimaki (2009) and
Kuo and Young (2008) were not signiﬁcant (z-value = 0.357 and 0.349, respectively), the
summarized z-value claims that the meta-analysis effect size is signiﬁcant (z-value = 4.030).
By the conclusion, this meta-analysis asserts the signiﬁcant correlation between PBC and
KSB (H5), and it predicts that this correlation would be 0.289. Regarding the fail-safe N
result, 713 research studies with the discordant result are needed to make this relationship
insigniﬁcant. Thus, the ﬁnding is reliable. Supporting the information, Table V details the
ﬁndings including the analysis of 13 included studies.

Discussion
Summary of results and limitations
This meta-analysis predicts that KSB would be inﬂuenced by KSI and PBC. Moreover, KSI
itself would be derived from the attitude toward KS, supportive SN and PBC. Figure 8
summarizes the results.
This investigation is a quantitative meta-analysis summary of the studies conducted to
clarify KSB in the context of the TPB. The goal of this investigation is to generate a
generalizable and integrated prediction of KSB based on the TPB regarding the discord
ﬁndings of the studies conducted on this topic. One important limitation of this research was
ignoring the antecedents of attitude, SN and PBC, because this research just focused on the
application of TPB in KSB. Therefore, future research may be conducted on the
determinants of these constructs. A second limitation was the language bias. In total, 273
studies were eliminated from this meta-analysis because of the language barrier. Those
studies were in other languages except English and Farsi (Persian). Hence, the other
researches can improve the results of this meta-analysis considering other related studies in
other languages. Although these excluded studies are much less than the calculated fail-safe
N and cannot change the results, they can improve the quality of ﬁndings.
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Implications
The primary implication of this meta-analysis is to deeply interpret the essence of KSB and
its determinant, by which managers can encourage the conduction of this valuable behavior
in their organizations. As regards the importance of KS as a knowledge process,
understanding this behavior plays a signiﬁcant role in implementing successful KM
practices.
After deep investigation, the results emphasize that a positive attitude has the strongest
inﬂuence on enhancing KSI comparing other factors. Hence, managers can develop positive
attitudes by incentivizing internally and externally the KSBs to enhance positive attitudes.
Next, PBC has the highest inﬂuence on the intention of KS. Thus, managers can develop
training programs to develop the knowledge competency of employees to know how they
can participate in KS. Finally, the SNs’ inﬂuence on KS suggests managers to prepare a
supportive environment for the emergence of KS. Whenever managers cultivate such an
environment, KSI is expected to end up in KSB.

Attitude

SN

r = 0.477***
LL = 0.421
UL = 0.529
r = 0.281***
LL = 0.211
UL = 0.348
r = 0.328***
LL = 0.228
UL = 0.420

PBC

r = 0.380***
LL = 0.298
UL = 0.456

KSB

KSI

r = 0.289***
LL = 0.152
UL = 0.416

Notes: SN = Subjective norms; PBC = Perceived behavioral control;
KSI = Knowledge sharing intention; KSB = Knowledge sharing behavior

Figure 8.
The results of the
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Conclusion
This research reviewed conducted research studies, investigating the application of the TPB
to describe KSB. The results of this meta-analysis contribute to the KSB by helping
managers to understand the psychological antecedent of KS and the importance of each
component. Based on the ﬁndings, it can be concluded that attitude, PBC and subjective
norms have a positive inﬂuence on KSI. The components were named in a descending trend
regarding their impact. Moreover, KSI predicts KSB with PBC. Overall, the TPB can be used
as a psychological model to predict KSB in organizations.
This research has two limitations worthy to be considered in future research. First, this
investigation ignores the antecedents of the TPB’s constructs, for example, self-efﬁcacy as a
predictor of PBC. Hence, future research may investigate the antecedents of attitudes toward
KS, SN and PBC for expanding the provided model. The second limitation this research
encountered was the quality of measures for KSB. The investigation reveals that there is
potential that participants fall into “cooperation bias” and overestimate their tendency to
share knowledge. Therefore, this limitation can be addressed in future studies by measuring
the actual KSB in the workplace.
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