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Abstract. A focal irm is dependent on the suppliers and sometimes needs to develop the suppliers to improve

their capabilities. Several development programs are available. Knowledge sharing in the supply chain is one of

the supplier development programs. In the literature, it has shown that there is a relationship between knowl-

edge sharing and leadership, organizational culture, and trust. However, the mechanism of knowledge sharing is

scarcely studied. With this study, we aim to ill the knowledge gap by exploring the relationship between knowl-

edge sharing by forced learning and leadership, collaborative culture, and trust. Analysis of empirical data by

partial least square structural equation modeling (PLS-SEM) suggests that knowledge sharing by forced learning

is justiied if the supplier irm has appropriate leadership and collaborative culture, and trust exists between the

business partners.

© 2017 The Author(s). Published by TAF Publishing.

INTRODUCTION

Nowadays, a focal irm retains the core competence within

its organizational boundary and outsources other capabil-

ities that are generally available in the market to the up-

stream suppliers to increase the irm’s competitive edge

(Huo, Qi, Wang & Zhao, 2014; Sundar & Al Harthi, 2015).

This practice is common for equipment manufacturers in

mainland China, for instance, the focal irm. However, the

suppliers’ capabilities are not always up to expectation and

the focal irm implements supplier development program

to elevate the suppliers’ capabilities (Mortensen&Arlbjorn,

2012). Among the supplier development programs (Li,

Humphreys, Yeung & Cheng, 2007; Mortensen & Arlbjorn,

2012; Routroy & Pradhan, 2013) knowledge sharing is an

advanced activity, but it is resource-intensive and thus the

least attractive (Kotabe, Martin & Domoto, 2003; Sánchez-

Rodrı́guez, Hemsworth & Martı́nez-Lorente, 2005). How-

ever, several studies report that knowledge sharing is not

always successful (Giannakis, 2008; Mohanty, Gahan &

Choudhury, 2014; Sako, 2004).

The focal irm and the suppliers should cultivate the

collaborative culture and trustworthy relationship to fa-

cilitate the supplier development program to enhance the

supplier’s performance (Blonska, Storey, Rozemeijer & De

Ruyter, 2013). The leadership role taken by an organiza-

tion leader has an impact on cultivating the collaborative

culture at each level to allow for effective knowledge shar-

ing among the organization’s members (Yang, 2007) and

across organizational boundaries (Islam, Ahmed, Hasan &

Ahmed, 2011).

Per resource-based view, knowledge is the critical asset

for organizations (Cai, Goh, De Souza & Li, 2013). There-

fore, inter-organizational knowledge sharing involves risk

taking and the issues of trust and power among the sup-
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ply chain players (Cai et al., 2013). When commitment

and trust are in place, knowledge sharing becomes more

effective (Cai et al., 2013). Trust is suggested to be the cor-

nerstone for both inter-irm and interpersonal knowledge

sharing (Chen, Lin & Yen, 2014; Teh & Sun, 2011). Leader-

ship, collaborative culture, and trust are the vital elements

affecting knowledge sharing (Islam et al., 2011). There is a

lot of discussion of knowledge sharing in the extant litera-

ture (Cai et al., 2013; Chen et al., 2014; Islam et al., 2011;

Giannakis, 2008; Kotabe et al., 2003; Mohanty et al., 2014;

Sánchez-Rodrı́guez et al., 2005; Sako, 2004; Teh & Sun,

2011; Yang, 2007).

However, literature has scarce discussion of the fac-

tors, namely, leadership, collaborative culture, and trust

on the effectiveness of knowledge sharing by forced learn-

ing (KSFL). Teaching, as described by Kline (2015), is a

forced learning method, such that the knowledge sender

communicates the knowledge to the receiver who receives

the knowledge passively.

The effectiveness of KSFL is thereforeworth in-depth in-

vestigation. We aim to ill this knowledge gap by empirical

study to explore the complex relationships that leadership,

collaborative culture, and trust have with KSFL. Besides,

we also aim to get an insight on what to focus - whether it

is leadership, organizational culture, or trust, the most in-

luential factor(s) for company to obtain the most effective

KSFL to justify the investment of KS in supplier develop-

ment.

LITERATURE REVIEW AND HYPOTHESIS DEVELOP-

MENT

Knowledge

Davenport & Prusak (as quoted in He, Gallear & Ghobadian,

2011; as quoted in Islam et al., 2011) deine knowledge as a

collection of experience, values and information that have a

reference and inluential explanation about the new experi-

ence and information that are being documented or stored,

and the programs, process, rules, and norms. Knowledge

is considered as one of the intangible market-based assets

(Asare, Brashear&Kang, 2013; Cai et al., 2013). Knowledge

is classiied into two dimensions, namely explicit and im-

plicit (Wu & Lin, 2013). Explicit knowledge is documented,

codiied, stored and easily available from the public (Gian-

nakis, 2008; Wu & Lin, 2013; Nagati & Rebolledo, 2013).

Implicit knowledge is intangible and individualized, i.e.,

attached to an individual and it can only be acquired by oth-

ers by pronunciation, demonstration, and hands-on teach-

ing by personal contacts (Giannakis, 2008; Nagati & Re-

bolledo, 2013; Nir, Ding & Chou, 2012; Wu & Lin. 2013).

Knowledge Sharing in Supply Chain

Supply chain partners share knowledge to help boost col-

laborative relationship to increase market competitive-

ness (Cai et al., 2013). Interaction between supply chain

partners during knowledge transfer sparks new idea and

knowledge (Cai et al., 2013).

The literature asserts that knowledge is an asset in the

resource-based view, knowledge sharing involves risk tak-

ing and issues of trust and power among supply chain play-

ers (Albino, Garavelli & Schiuma, 1998; Blonska et al., 2013;

Cai et al., 2013; Li et al., 2007; Mohanty et al., 2014; Nagati &

Rebolledo, 2013; Routroy & Pradhan, 2013; Wagner, 2011;

Wu, Chuang & Hsu, 2014). Liu, Chen & Niu (2015) sug-

gest four factors affecting knowledge sharing in the supply

chain. The irst factor is organizational culture. The culture

of every irm is different (Liu et al., 2015). Although inte-

grating different culture can enhance supply chain collab-

oration, Liu et al. (2015) stress that integration of culture

across collaborating irms is dificult.

The second factor is the sharing of beneits arising from

collaboration without the suspicion that supply chain part-

ner may take opportunistic advantages (Liu et al., 2015).

Sharing the beneits arising from knowledge sharing differ-

ently is the third factor (Liu et al., 2015). Cadden, Marshall

& Cao (2013) point out that irms with outward-looking

collaborative culture and trust in the supply chain partners

will have better supply chain performance. Cai et al. (2013)

suggest a collaborative environment enhancing knowledge

sharing and eventually the supply chain performance. Cai

et al. (2013), Nagati & Rebolledo (2013) and others argue

that trust, among other factors, is essential for more effec-

tive and eficient knowledge sharing. Although extensive

research has investigated the sharing of knowledge in sup-

ply chain networks, studies examining the speciic mech-

anism in knowledge sharing remain sparse. Therefore, it

would be a signiicant contribution to shed some light on

knowledge sharing by the forced learning, which may help

the focal irms to choose a more effective supplier develop-

ment program.

Knowledge Sharing by Forced Learning

Halmos (1994) explains knowledge as being “what to re-

member”, “how to use” and “why it is” and the teaching of

knowledge is “what” adjoins with “how” and then adjoins

with “why”. Kline (2015) elaborates several theories of

teaching. The culture-based theories describe teaching ac-
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cording to its apparent characteristics that include (a)

the knowledge sender determines to send out knowledge,

(b) knowledge is channeled in one way from the sender to

the receiver, (c) the receiver receives the sent knowledge

passively, (d) the knowledge is communicated verbally, (e)

the activity is accepted as “teaching” by both the knowledge

sender and the receiver (Kline, 2015). Accordingly, Kline

(2015) describes teaching as a passive way of receiving

knowledge and concludes that teaching is a type of forced

learning.

Therefore, knowledge sharing by forced learning (KSFL)

– teaching - is a passive way of sharing knowledge. One of

the obvious choices for the focal irm to share knowledge

with suppliers is formal classroom teaching, where the em-

ployees of a supplier attend teaching sessions and receive

the shared knowledge passively. Forced learning occurs

during the teaching sessions.

Leadership

Leadership is positively associated with knowledge shar-

ing (Islam et al., 2011; Yang, 2007). Leadership refers to

what guides organizational members to focus their energy

to achieve common goals (Islam et al., 2011; Schein, 1984).

The leader demonstrates how to make knowledge sharing

happen and provides needed encouragement (Islam et al.,

2011).

The leader coordinates the knowledgeable employees

within the irm to share knowledge in collaborative activ-

ities (Islam et al., 2011). Thereby, the leader has an im-

portant role in knowledge sharing and in the generation of

new knowledge (Islam et al., 2011). Therefore, as argued

by Islam et al. (2011), leadership is important in creat-

ing a positive cultural environment for knowledge sharing

within and across the irm’s boundaries, and thus is critical

in knowledge creation for the sustainability of the organiza-

tion. Based on the above discussion of knowledge sharing

and leadership, we hypothesize the following relationship:

H1: Leadership has a positive direct effect on the effective-

ness of KSFL.

Collaborative Culture

Schein (1984) deines organization culture as a set of fun-

damental beliefs that are created and shared by the mem-

bers of the organization. Organizational culture guides the

individuals’ behaviour in solving problems, and is deeply

rooted within the boundaries of the organization such that

the organizational members including new members will

follow. Hartnell, Ou & Kinicki (2011) believe that organiza-

tional culture is collective values, beliefs and un-manifested

practices andhas an impact on organizational effectiveness.

Miroshnik & Basu (2014) argue that organizational culture

is the residual of learning process with the evidences of

patterns of practices, eficient and effective integration pro-

cess, knowledge sharing within the organizational bound-

aries and whether process is repetitive and how assets are

transformed.

Cao, Huo, Li & Zhao (2015), irm has to nurture an ap-

propriate organizational culture to cultivate trustworthy

behaviour and skills in inter-organizational relationship.

Schein (1984) concludes that organizational culture begins

with the values, beliefs and the assumption held by the

leader of an organization (as quoted in (Gál, 2012)). As an

organization develops, the values, beliefs and assumption

will drive new concepts of values, beliefs, and assumption

by the new leadership (Gál, 2012). Gál (2012) argues that

in this way leadership impacts on organizational culture.

Per Gál (2012), there are four dimensions of organizational

culture which are forward looking, cooperation, decentral-

ization and sharing of rewards respectively. Organizational

culture will affect irm in sharing knowledgewith its supply

chain partners (Cao et al., 2015; Liu et al., 2015). Cadden et

al. (2013) argue that the collaborative culture, which is an

outward looking culture, is the appropriate type of culture

for knowledge sharing in the supply chain. Our discussion

of collaborative culture and KSFL leads to the following hy-

potheses:

H2: Leadership has a positive direct effect on collaborative

culture.

H3: Collaborative culture has a positive direct effect on the

effectiveness of KSFL.

Trust

Per Starnes, Truhon &McCarthy (2010), trust is an intangi-

ble attribute of a human being. Trust refers to a collection

of beliefs that, during the interaction between a trustor

and a trustee, is held by the trustor that the actions of the

trustee will have positive outcomes on the trustor (Islam et

al., 2011; Starnes et al., 2010). As aforementioned, leader-

ship has an impact on the development of trust within the

organizational culture (Cao et al., 2015; Gál, 2012; Schein,

1984).

Organizational trust is an organizational behaviour bor-

rowing similar concept to explain the intangible behaviour

found in human beings (Starnes et al., 2010). Starnes et

al. (2010) explain that there are three variations of or-
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ganizational trust which are inter-organizational trust,

intra-organizational trust, and inter-personal trust. While

inter-organizational trust is the trust between two organi-

zations, intra-organizational trust refers to the trust be-

tween an employee and the organizational leaders and

inter-personal trust is related to the relationships between

workers within a work group.

Volken (2002) argues that trust functions as a cultural

resource, making interaction between parties more cost

eficient by requiring less control and improving informa-

tion exchange. Trust takes shape from an extended period

of interaction with observable evidence (Volken, 2002).

Fawcett, Jones & Fawcett (2012) argue that trust is an ul-

timate resource in and the foundation for the collabora-

tion between supply chain partners such as P&G, Honda,

and Wal-Matt in their case study. Trust is dependent on

the commitment capability and performance capability

(Fawcett et al., 2012).

When both the commitment and performance capabil-

ities are at high level, trust between the parties will be-

come mature and the intensity to exchange information

and knowledge will improve (Fawcett et al., 2012). Per

above discussion, we posit the following hypotheses:

H4: Collaborative culture has a positive direct effect on

trust.

H5: Leadership has a positive direct effect on trust.

H6: Trust has a positive direct effect on the effectiveness of

KSFL.

Leadership is the ultimate construct developing organi-

zational culture, including collaborative culture and trust

(Schein, 1984). When the construct collaborative culture is

suficiently nurtured to inluence organizational behaviour,

we posit the following:

H7: Leadership has an indirect effect on the effectiveness

of KSFL via the mediation variable collaborative culture.

H8: Leadership has an indirect effect on trust via the medi-

ation variable collaborative culture.

H9: Leadership has an indirect effect on the effectiveness

of KSFL via the mediation variable trust.

H10: Collaborative culture has an indirect effect on the ef-

fectiveness of KSFL via the mediation variable trust.

H11: Construct collaborative culture and trust jointly me-

diate the relationship between leadership and KSFL.

RESEARCHMETHODOLOGY

Research Design

The present research is a study with the author’s partici-

pation, but without observation design (Garson, 2013:12).

One of the authors has a collaborative customer-supplier

relationship with the participating suppliers (PSUPs) such

that the PSUPs were willing to participate in this research.

The participating subjects (PSUBs) were selected by each

PSUP.

The PSUBs may or may not have any prior knowledge

sharing treatment similar to teaching. The control vari-

ables are the treatment content and the knowledge sharer

(KSR), and by keeping the controlled variables constant,

the response from each PSUB is collected on the common

ground. The PSUBs attended eight-hour teaching session

and then completed the survey questionnaires to provide

data for analysis.

The KSR is one of the authors having a customer-

supplier relationship with the PSUPs and was responsible

for conducting teaching. The classroom teaching was to

share explicit and implicit knowledge in lean management,

based on the writings by Liker (2004), Nicholas (1998)

and Shingo (1988). The KSR asked the PSUBs if they have

any questions after every topic during the teaching session.

Each PSUB was assigned a unique number and was offered

an incentive of RMB20.00 for completing the questionnaire.

After the questionnaires were collected, they were re-

viewed for completeness. Questionnaires with missing

data were returned to the corresponding PSUBs to pro-

vide the missing data. Therefore, the response rate of the

survey questionnaire is 100%. The PSUPs have a supplier-

customer relationship with one of the authors. Some of the

prerequisites of the PSUPs are:

(a) The supplier is willing to participate.

(b) The supplier has an organizational structure in place.

(c) The supplier had suficient employees to offer three

teams of PSUBs.

Bearing with these prerequisites, the author screened

through the suppliers’ base and eventually only eight PSUPs

were available. The other suppliers did not meet the pre-

requisites. However, the PSUPs are representative in their

industry. The PSUPs select their potential employee to at-

tend the knowledge sharing session. The PSUBs include the

front line workers to senior executives. The KSR explained

the meaning of the special terms in the survey question-

naire before the questionnaire is distributed to the PSUBs.

The information of the participating irms and the demo-

graphic information of the participating subjects are shown

in Table 1 and Table 2 respectively.

Measuring Instruments

There are four constructs, namely leadership, collaborative
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culture, trust and KSFL in the model. The measurement

instruments developed to measure the four constructs are

validated in literature and are adapted from existing instru-

ments (Cai et al., 2013; Yang, 2007). The original measure-

ment items are prepared in English and are translated into

Chinese. Two non-professionals reviewed the translation

to ensure that there was no misunderstanding of intent.

Before the questionnaire was distributed to the PSUBs, the

special terms used in the questionnaire were explained at

the end of the teaching session to reduce possible measure-

ment errors.

We used the Likert 7 scale to measure each measure-

ment item, with 1 representing strongly disagree and 7

representing strongly agree. The use of the Likert 7 scale is

to increase the sensitivity of the scale and extraction of vari-

ance (Yang, 2007). We used multiple-item measurement

instruments tomeasure the constructs as recommended by

Diamantopoulos, Sarstedt,Wilczynski &Kaiser (2012). The

measurement items were randomized in the survey ques-

tionnaire to prevent the subject from acquiescence bias

(Anastas, 1999:388; Buckingham & Saunders, 2004:80;

Garson, 2013). There are altogether 77 items to measure

the constructs and 5 items to collect demographic informa-

tion. The measurement items of the constructs leadership,

trust and KSFL are relective whereas the measurement

items for the construct collaborative culture are formative

(Hair, Hult, Ringle & Sarstedt, 2014).

Sample Size

Hair et al. (2017:25) point out that the sample size should

be determined by its statistical power with regard to the

backgroundof themodel anddata characteristics. The sam-

ple size shall be suficiently large to provide the statistical

signiicance (Faul, Erdfelder, Lang & Buchner, 2007). We

used the statistical software G*Power 3 to conduct a priori

power analysis (Faul et al., 2007). We assumed an effect

size of 0.3, α = 0.05, 1-β(power level) = 0.95. Other param-

eters were chosen as per software default. The minimum

sample size is suggested to be 134, while the actual sample

size of this study is 199, implying that our sample has sufi-

cient statistical signiicance.

Data Analysis

Covariance-based structural equation modeling (CB-SEM)

is a conirmatory analysis (Jöreskog, 1978, 1982) while the

PLS-SEM is more suitable for exploratory analysis (Hair et

al., 2017).

The goal of this study is to identify the effects of leader-

ship, organizational culture, and trust on the effectiveness

of KSFL. Because of the exploratory nature of this study

and the small sample size encountered, it is adequate to

use the PLS-SEM (Hair et al., 2017). Therefore, we chose

the PLS-SEM, using the software SmartPLS 3.0 to analyze

the empirical data (Ringle, Wende & Becker, 2015). The

manifest variables of leadership, trust and KSFL are relec-

tive whereas the manifest variables of organizational cul-

ture are formative (Hair et al., 2017; Wong, 2013). The at-

tributes of the original manifest variables, i.e., relective, or

formative, adapted from Yang (2007) and Cai et al., (2013)

are retained in this study.

TABLE 1 . Information of participating irms

Participating Firms Industry Background No of Participating Subjects No of Employees Percentage of Participation

PSUP-1 Electric motor Private, ex. SOE 22 1300 1.70%

PSUP-2 Electric motor Joint venture 11 63 17.46%

PSUP-3 Electric motor Private 23 410 5.85%

PSUP-4 Electric drive Foreign investment 30 223 13.45%

PSUP-5 Pipe itting Private 23 250 9.20%

PSUP-6 Valve Private 30 360 8.33%

PSUP-7 Electric drive Private 21 260 8.08%

PSUP-8 Electric motor Private 39 538 7.25%

EMPIRICAL RESULTS

Evaluation of Measurement Model

Per Hair et al. (2017), the evaluation of empirical data is to

test how well the data it the theory by a systematic review

procedure. We follow the guidelines to report the assess-

ment of the PLS-SEMmodel (Hair et al., 2017; Wong, 2013).

The measurement model consists of relective and forma-

tivemeasurement items. Constructsmeasured by relective

items are tested for their outer loadings (OL), composite re-

liabilities (CR) and the average values extracted (AVE) with

results shown in Table 3, while measurement models with

formative measurement variables are tested for their con-

vergent validity (CV), collinearity (COL) and, signiicance

and relevance with results in Table 4, Table 5 and Figure 1.
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11 out of 31 relective measurement items had OL smaller

than 0.7. 9 of the 11 relective measures of which the OLs

were less than 0.7 were removed while the relective mea-

sure PRT-12 that had OL lower than 0.7 was retained in

the model because the composite reliability achieved was

justiied to retain the measure in the model (Hair et al.,

2017:113). Therefore, the relective indicators in the relec-

tive measurement model had reached a satisfactory relia-

bility level. The CR of the three relective constructs was

achieved at 0.838 and above, substantiating the internal

consistency reliability. All AVEs achieved are higher than

the threshold value of 0.5, substantiating the convergent

reliability (Table 3). Per Hair et al. (2017), discriminant

validity is used to identify how much a construct is dis-

tinct from other constructs. However, the traditional cross-

loading evaluation and the Fornell-Larcker criterion could

not detect discriminant validity issues satisfactorily (Hair

et al., 2017:117). Therefore, per Henseler et al. (2015) rec-

ommendation, the heterotrait-monotrait ratio (HTMT) was

used to evaluate the discriminant validity of relective mea-

sures (as quoted in Hair et al., 2017). The HTMT ratios ob-

tained were below 0.9, as shown in Table 6 indicating the

relective measures are distinct from each other (Hair et al.,

2017). The assessment of the relectivemeasurementmod-

els substantiates that the relective constructs are valid and

reliable. We next assessed the measurement model of col-

laborative culture.

TABLE 2 . Demographic information of participating subjects

Measures Categories Counts Percentage

Profession Mechanical 60 43.17%

Electro-mechanical 41 29.50%

Electronic 0 0.00%

Hardware 10 7.19%

Valves 28 20.14%

Position Manager & senior 18 12.95%

Supervisor 29 20.86%

Team leader 14 10.07%

Foreman 14 10.07%

Others 64 46.04%

Age Under 35 yr. 71 51.08%

35 – 45 39 28.06%

Above 45 29 20.86%

Education level Postgraduate & above 35 25.18%

College 47 33.81%

High school 54 38.85%

Others 3 2.16%

Similar training Yes 90 64.75%

No 49 35.25%

TABLE 3 . Convergent validity test, relective measurement models

Construct Indicators Factor Loadings Composite Reliability Average Variance Extracted

LR-02 0.743***

LR-04 0.724***

LR-05 0.701***

LR-06 0.772***

Leadership LR-07 0.784*** 0.927 0.559

LR-10 0.759***

LR-12 0.807***

LR-13 0.713***

LR-15 0.702***

LR-16 0.762***

PRT-01 0.763***

PRT-02 0.718***

PRT-03 0.731***

Effectiveness of KSFL PRT-05 0.71*** 0.886 0.527

PRT-07 0.725***

PRT-08 0.767***

PRT-12 0.659***

TR-02 0.85***

Trust TR-03 0.822*** 0.838 0.635

TR-04 0.711***

* p < 0.1, ** p < 0.05, *** p <0.01

The collaborative culture is measured as formative vari-

able. Per Edwards (2011), formativemeasures are speciied

as causes of constructs that become the composite concepts

represented by combining their linear weights together. To

evaluate a measurement model with formative measures,

we followed the recommendations by Hair et al. (2017) to

test the model’s convergent validity, collinearity, and signi-

icance and relevance. There are 15 measurement items

for the collaborative culture, among them 8 are formative

and 7 are relective. Relective measures are included in

the questionnaire to test the convergent validity of the for-

mative measures (Hair et al., 2017). Convergent validity

indicates the extent to which the measurement items cor-

relate with each other (Hair et al., 2017). The magnitude
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of the path coeficients of the formative variables and the

coeficient of determinant R2 of the relective variables are

0.762 (p-value = 0) and 0.581 (p-value = 0) respectively,

which are larger than the threshold values 0.7 and 0.5 (Ta-

ble 5). The convergent validity of the formativemeasures is

substantiated.

The next step is to test the collinearity by estimating

the variance inlation factors (VIF). The VIF values of the

formative measures range from 1.453 to 1.695, which are

less than 5, which suggests that there is no collinearity issue

(Table 6). The last step is to evaluate the signiicance of each

formativemeasure by its outerweight. The outerweights of

the formative measures range from 0.238 to 0.335 and are

at a signiicant level of p<0.01 (Table 6) (Hair et al., 2017).

Since the outer weights of the formative measures are rel-

evant and signiicant, the measures are all retained in the

formative measurement model (Hair et al., 2017).

TABLE 4 . Discriminant validity by Heterotrait-Monotrait

Analysis, relective measurement model

ConstructsEffectiveness of KSFL Leadership Trust

Effectiveness KSFL

Leadership 0.814

Trust 0.881 0.765

TABLE 5 . Redundancy test convergent validity formative

measurement model

Path Coeficient Magnitude

OC_formative → OC_relective 0.726***

R2

OC_relective 0.581***

* p < 0.1, ** p < 0.05, *** p <0.01

TABLE 6 . Collinearity, signiicance, and relevance test of

formative measurement model measurement

model

Measures (formative)VIF Outer Weights Outer Loading

OC-02 1.503 0.335*** 0.776***

OC-03 1.548 0.244*** 0.735***

OC-04 1.76 0.257*** 0.777***

OC-07 1.453 0.238*** 0.707***

OC-10 1.695 0.253*** 0.763***

* p < 0.1, ** p < 0.05, *** p <0.01

FIGURE 1 . Redundancy analysis assessment of formative

measurement model, organizational culture

Evaluation of Structural Model

We followed the recommendations by Hair et al.

(2017:190) in assessing the structural model. The irst step

is to assess the collinearity of the model. The collinearity

assessment of the structural model is similar to the forma-

tive measures by estimating the VIF values. The VIF values

estimates range from 1 to 3.905 (Table 7). The estimates

are less than the threshold value of 5, substantiating the

constructs.

In the second step, we assessed the signiicance of the

path coeficients. All path coeficients estimated are signii-

cant at p<0.01 level (Table 8) except for the path leadership

→ KSFL which is signiicant at p<0.1 level. The path co-

eficients estimated signiicant at p<0.01 level range from

0.298 to 0.396. The coeficient of determination R2 of the

constructs estimated is signiicant at p<0.01 level with the

construct trust at 0.437, KSFL at 0.693 and collaborative

culture at 0.725. We thus concluded that the predictive

power of both the constructs collaborative culture andKSFL

is better than moderate, and the construct trust is better

than weak.

The third step in assessing the structural model is to

estimate the impact of omitted construct on the endoge-

nous constructs by estimating the effect sizes f2. The effect

sizes f2 of the structural model span from no effect to larger

effects, with f2 ranging from 0.004 to 3.119 (Table 9). In

the fourth step, we assessed the Q2 of the structural model.

The predictive relevance of themodel is indicated by the Q2

values, which are obtained by blindfolding technique (Hair

et al., 2017). No Q2 value estimated is below zero and the

minimum estimated is 0.235 (Table 10), substantiating that

the model has predictive relevance (Hair et al., 2017).

Lastly, we estimated the effect sizes q2, which are indi-

cators of relative impact of the predictive relevance of the

constructs. The estimated effect sizes q2 range from -0.006

to 0.061, indicating that the effects are small to larger than

small (Table 11). Weassessed also the relationships of three

structural models, namely, the leadership and KSFL (model

2) (Figure 3), the leadership and KSFL with mediator trust

(model 3) (Figure 4) and the leadership and KSFL with me-

diator collaborative culture (model 4) (Figure5) to getmore

insight into the mediating effect of the constructs. Table 12

shows the path coeficient and R2 for model 2. Both path

coeficient andR2 ofmodel 2 are signiicant at p<0.01 level.

The effect of R2 is moderate. For model 3, the path coef-

icients andR2are shown inTable 13. Bothpath coeficients

and R2 for model 3 are signiicant at p < 0.01 level and the

effects areweak tomoderate. Table 14 shows the path coef-
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icients and R2 for model 4, which are signiicant at p<0.01

level. The effect of R2 is at moderate level.

TABLE 7 . Path coeficient & coeficient of determination

of structural model (model 1)

Path Path Coeficient

Organizational culture → Effectiveness KSFL 0.396***

Organizational culture → Trust 0.298**

Leadership → Effectiveness KSFL 0.146*

Leadership → Organizational culture 0.852***

Leadership → Trust 0.388***

Trust → Effectiveness of sharing 0.389***

R2 Effectiveness KSFL 0.693***

Collaborative culture 0.725***

Trust 0.437***

TABLE 8 . Collinearity assessment (VIF) of structural

model (model 1) measurement model

Effectiveness KSFLCollaborative Culture Leadership Trust

Effectiveness KSFL

Collaborative culture 3.795 3.637

Leadership 3.905 1 3.637

Trust 1.776

TABLE 9 . Effect Size f2 of structural model (model 1)

model (model 1)

Path f2

Organizational culture → Effectiveness of KSFL 0.17**

Organizational culture → Trust 0.035

Leadership → Effectiveness of KSFL 0.004

Leadership → Collaborative culture 3.119***

Leadership → Trust 0.066

Trust → Effectiveness of KSFL 0.289***

*p < 0.1, ** p < 0.05, *** p<0.01

TABLE 10 . Predictive relevance Q2 of structural model

(model 1)

Excluding Leadership Excluding Collaborative Culture Full Model

Effectiveness of KSFL 0.361 0.332 0.318 0.357

Collaborative culture 0.436 0.437

Leadership

Trust 0.235 0.256 0.262

TABLE 11 . Q2 effect size of structural model (model 1)

Path q2

Collaborative culture → Effectiveness of KSFL 0.039

Collaborative culture → Trust 0.008

Leadership → Effectiveness of KSFL -0.006

Leadership → Trust 0.037

Trust → Effectiveness of KSFL 0.061

TABLE 12 . Path coeficient & coeficient of determination

R2 of model 2

Path Path Coeficient

Leadership → Effectiveness KSFL 0.735***

R2

Effectiveness KSFL 0.54***

*p < 0.1, ** p < 0.05, *** p<0.01

FIGURE 2 . Structural model without mediator effect (Model 2)

FIGURE 3 . Structural model with mediator trust effect (model

3)

FIGURE 4 . Structural model with mediator collaborative

culture effect (model 4)

TABLE 13 . Path coeficient & coeficient of determination

of model 3

Path Path Coeficient

Leadership → Effectiveness KSFL 0.448***

Leadership → Trust 0.646***

Trust → Effectiveness of sharing 0.443***

R2

Effectiveness KSFL 0.654***

Trust 0.418***

*p < 0.1, ** p < 0.05, *** p<0.01
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TABLE 14 . Path coeficient & coeficient of determination

of model 4

Path Path Coeficient

Collaborative culture → Effectiveness KSFL 0.538***

Leadership → Effectiveness KSFL 0.273***

Leadership → Collaborative culture 0.85***

R2

Effectiveness KSFL 0.614***

Collaborative culture 0.722***

*p < 0.1, ** p < 0.05, *** p<0.01

Hypothesis Testing

The overall hypothesis testing results are shown in Table

15. Hypothesis H1 is supported by model 2, model 3 and

model 4 but not supported by model 1 due to themediating

effects of the constructs collaborative culture and trust. The

support of hypothesis H1 is in line with the literature that

leadership is related to knowledge sharing (Yang, 2007; Is-

lam et al., 2011).

However, H1 is not supported bymodel 4 and is not con-

sistentwith the literature (Yang, 2007; Islam et al., 2011). It

may lie in the reason that the constructs collaborative cul-

ture and trust have their mediating effect on the path lead-

ership→KSFL. Hypothesis H2 is supported bymodel 1 (Fig-

ure 2) andmodel 4 (Figure 5) and our inding is in line with

the literature (Islam et al., 2011; Gál, 2012; Schein, 1984;

Zehir, Ertosun, Zehir & Müceldili, 2011). Hypothesis H3 is

supported by model 1 and model 5. Collaborative culture

is an open culture to external KSFL. Therefore, the positive

relationship between collaborative culture and KSFL is in

line with the literature (Cai et al., 2013; Hendriks, 2009; Is-

lam et al., 2011; Liu et al., 2015; Yang, 2007). Hypothesis

H4 is supported by model 1 that there is a direct positive

relationship between collaborative culture and trust. H5 is

supported by model 1 and model 3, which is in line with

the literature (Islam et al., 2011; Schein, 1984). H6 is sup-

ported by model 1 andmodel 3 that leadership is positively

related to trust. However, the support of H6 by model 1 is

not consistent with the inding by Pučėtaitė, Novelskaitė &

Markūnaitė (2015), who propose that leadership is a medi-

ating variable between organizational culture and trust.

TABLE 15 . Hypothesis testing results, H1 H6

Hypothesis Model 1 Model 2 Model 3 Model 4

H1 not supported supported supported Supported

H2 Supported Not applicable Not applicable Supported

H3 Supported Not applicable Not applicable Supported

H4 Supported Not applicable Not applicable Not applicable

H5 Supported Supported Supported Supported

H6 Supported Not applicable Supported Not applicable

FIGURE 5 . Structural model with all mediators’ effect (model 1)

The construct collaborative culture mediates the rela-

tionship between leadership and KSFL such that the direct

effect of leadership → KSFL is reduced from 0.735 down to

0.273. The exogenous variable leadership has an indirect

effect of 0.457 on KSFL via the endogenous mediating vari-

able collaborative culture. We conclude that hypothesis H7

is supported (Table 16).

TABLE 16 . Hypothesis testing H7

Path Model 2 Model 4

Path Coef. R2 Path Coef. R2

Leadership → KSFL 0.735*** 0.54*** 0.273*** 0.614***

Leadership → CC → KSFL 0.457***

Total 0.735*** 0.730***

*p < 0.1, ** p < 0.05, *** p<0.01

H7 is supported. The construct collaborative culture has

a strong mediating effect on the relationship between lead-

ership and KSFL. The construct collaborative culture exerts

aweakmediating effect on the relationship between leader-

ship and trust, reducing the direct effect leadership → trust

of 0.646 down to 0.388, with an indirect effect of 0.254 (Ta-

ble 17).

TABLE 17 . Hypothesis testing H8

Path Model 1 Model 3

Path Coef. R2 Path Coef. R2

Leadership → trust 0.388*** 0.457*** 0.646*** 0.418***

Leadership → CC → trust 0.254***

Total 0.642 0.646***

*p < 0.1, ** p < 0.05, *** p<0.01

H8 is supported. The construct collaborative culture has

aweakmediating effect on the relationship between leader-
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ship and trust. Therefore, hypothesis H8 is supported. The

construct trust has a mediating effect on the relationship

between leadership and KSFL, reducing the direct effect of

leadership → KSFL from 0.735 to 0.448. The indirect effect

from leadership through trust to KSFL is 0.286, which is rel-

atively weak in comparison with the direct effect. However,

we conclude that hypothesis H9 is supported (Table 18).

TABLE 18 . Hypothesis testing H9

Path Model 2 Model 3

Path Coef. R2 Path Coef. R2

Leadership → KSFL 0.735*** 0.54*** 0.448*** 0.654***

Leadership → trust → KSFL 0.286***

Total 0.735 0.734***

*p < 0.1, ** p < 0.05, *** p<0.01

H9 is supported. The construct trust has a weak me-

diating effect on the relationship between leadership and

KSFL. The construct trust exerts a weak mediating effect

on the relationship between construct collaborative culture

and KSFL, reducing the direct effect of 0.538 down to 0.396,

with an indirect effect of 0.116. Although the mediating ef-

fect is weak, we conclude that hypothesis H10 is supported

(Table 19).

TABLE 19 . Hypothesis testing H10

Path Model 1 Model 4

Path Coef. R2 Path Coef. R2

CC → KSFL 0.396*** 0.693*** 0.538*** 0.614***

CC → trust → KSFL 0.116***

Total 0.512 0.538***

*p < 0.1, ** p < 0.05, *** p<0.01

H10 is supported. The construct trust has a weak medi-

ating effect on the relationship between collaborative cul-

ture and KSFL. Model 2 shows that leadership has a di-

rect effect of 0.735 on KSFL. The direct effect of leader-

ship on KSFL is reduced by the complex mediating effect of

collaborative culture and trust from 0.762 down to a non-

signiicant effect of 0.146 at p<0.1 level. The total indirect

effect of leadership → collaborative culture → KSFL + lead-

ership → collaborative → trust → KSFL + leadership → trust

→ KSFL is 0.587, which is a strong effect comparing to the

insigniicant direct effect of 0.146. We, therefore, conclude

that hypothesis H11 is supported (Table 20). In the next

section, we will discuss the signiicance of our inding in

supplier development by knowledge sharing.

TABLE 20 . Hypothesis testing H11

Path Model 1 Model 2

Path Coef. R2 Path Coef. R2

Leadership → KSFL 0.146* 0.693*** 0.735*** 0.54***

Leadership → CC → KSFL 0.337***

Leadership → CC → trust → KSFL 0.099***

Leaders → trust → KSFL 0.151***

Total 0.733 0.735***

*p < 0.1, ** p < 0.05, *** p<0.01

H11 is supported. The construct collaborative culture

and trust have a combined strong mediating effect on the

relationship between leadership and KSFL.

DISCUSSION

Per Schein (1984), organizational culture takes shape af-

ter the founder of an organization, implying that there is a

hierarchical occurrence of the two constructs. The hierar-

chical occurrence of leadership, organizational culture, and

trust and their relationships with knowledge sharing are

translated into several models with respect to the devel-

oping stages of an organization. Hair et al. (2017) suggest

evaluating the joint mediating effects together instead of

individual effect by each mediator to avoid bias. However,

per Schein (1984), organizational culture and trust exist

after the leadership. We therefore argue that we can obtain

more insight by considering the mediating effects individu-

ally and jointly.

The individual structural models are model 2, model 3

and model 4. Model 2 illustrates that the supplier irm has

only leadership in place, for instance, in the infant stage of

the supplying irm (Schein, 1984), knowledge is pursued

via knowledge sharing based on the leadership’s strategic

belief. Model 3 illustrates that the relationship between the

supplier irm and the focal irm is resting on both social and

organizational trust, with leadership’s strategic belief that

knowledge has an impact on the irm. Model 4 illustrates

that, organizational culture comes into play, mediating the

effect of leadership on knowledge sharing. Trust, which

is also believed to be a cultural element, is invisible in the

culture (Cadden et al., 2013; Iglesias, Sauquet & Montaña,

2011; Islam et al., 2011; Silahtaroglu & Vardarlier, 2016).

There are two models in our empirical results. Model

1 is the full model. As shown in model 1, the leadership

has a direct as well as an indirect relationship, via the con-

struct collaborative culture and trust, with the KSFL. The

organizational behaviour is fully inluenced by the founder

(Schein, 1984). When the leadership holds the strategic

view that KSFL is beneicial, the supplying irm will pursue

for effective knowledge sharing (model 2, Figure 3). A sup-
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plier irm may be absent from its organizational culture

(model 3), for instance, per Schein (1984), in the early

stage of irm development, the collaboration between the

supplier and the focal irm relies on social and organiza-

tional trust, which is developed by the leaders between the

supplier and the focal irm (model 3). Trust is a cultural

element of value (Cadden et al., 2013; Iglesias et al., 2011;

Islam et al., 2011) and knowledge sharing happens only

when trust and commitment exist between the supplier

and the focal irm (Albino et al., 1998; Blonska et al., 2013;

Cadden et al., 2013; Cai et al., 2013; Fynes, Voss & De Búrca,

2005; Li et al., 2007; Nagati & Rebolledo, 2013; Mohanty et

al., 2014; Wagner, 2011; Wu & Lin, 2013; Zhao, Hou, Flynn

& Yeung, 2008).

The supplier leader spends a long time to develop trust

with the focal irm (Capaldo & Giannoccaro, 2015; Fawcett

et al., 2012; Islam et al., 2013; Pučėtaitė et al., 2015; Volken,

2002). As the supplier irm evolves, the organizational cul-

ture develops under the inluence of leadership, trust be-

comes an invisible culture element. Model 4 (Figure 5)

suggests the mediating effect of collaborative culture on

the relationship between leadership and KSFL. Per model 2

(Figure 3), our inding of a strong relationship of leadership

on KSFL is in line with the literature (Yang, 2007; Ayun-

ingrat, Noermijati & Hadiwidjojo, 2016). However, in the

presence of collaborative culture and trust, the inluence

of leadership directly on KSFL diminishes to an insignii-

cant level, which is not in line with the literature (Model 4).

There is a fundamental difference in knowledge sharing in

the scenario described by Yang (2007) and others.

Knowledge sharing reported in most of the literature

is described as a general and unstructured process (Yang,

2007; Islam et al., 2011)However, the knowledge sharing in

our research is a structured, involuntary learning process

posting by the focal irm on supplier irms. Kline (2015)

deines the involuntary learning process as forced learn-

ing. Model 2 suggests that in the presence of collaborative

culture, the PSUBs are being inluenced by the leadership

to learn knowledge from external sources. The presence of

collaborative relationship between the focal irm and the

supplier irm suggests that the PSUBs also trust that the

customer teacher will bring them the needed knowledge to

improve their capability. When the collaborative culture of

the supply irm grows and roots among the organizational

members, the cultural elements will guide the members’

behaviour (Kathiravelu, Mansor, Ramayah & Idris, 2013;

Islam et al., 2011; Volken, 2002). The supplier leader tends

to continue nurturing the organizational culture of which

trust is one of the many cultural elements. This may ex-

plain why the relationship between leadership and KSFL

is no longer signiicantly positive. We interpret that this

model holds when the organizational culture is nurtured so

that the values, beliefs, and norms that the leader holds are

already inherited by the leader’s followers (Schein, 1984).

MANAGEMENT IMPLICATIONS, CONCLUSION, LIMITA-

TIONS, AND FURTHER RESEARCH

Management Implication

Sharing knowledge by teaching is nothing different from

formal classroom teaching. It takes many resources to

prepare and to implement. However, the effectiveness of

knowledge sharing process takes time to justify. There-

fore, training and educating the supplier by the customer is

resource-intensive supplier development program (Kotabe

et al., 2003; Rodriguez et al., 2005). Our study explores

a predictable and feasible knowledge sharing process, i.e.

forced learning by structured classroom teaching. Under

appropriate leadership, collaborative culture, and trust

conidently, effective knowledge sharing will be achieved.

A focal irm intending to implement KSFL can apply similar

surveymethod to conirm the target supplier has the appro-

priate leadership, collaborative culture, and trust to ensure

successful KSFL and eventually achieve the expected sup-

ply chain performance.

Conclusion

We explored the relationships between leadership, collab-

orative culture, trust and KSFL, particularly a knowledge

sharing process led by a customer, which is scarcely ex-

plored in the existing literature. Collaborative culture and

trust have signiicant indirect mediating effects on the di-

rect effect of leadership on KSFL. Knowledge sharing by

forced learning suggests involuntary learning until the col-

laborative culture and trust are cultivated, thereby the em-

ployees’ learning attitude changes. In the context of the sup-

plier development program by knowledge sharing, which

is resource-intensive (Kotabe et al., 2003; Rodriguez et al.,

2005), the focal irm has to consider the average level of

leadership of the supplier irms, the atmosphere of collab-

orative culture towards external knowledge and the trust

level between the focal irm and the supplier irms.

Limitations

There are a few limitations of our study. There are only 199

samples. Although the number of samples is larger than the

number of samples required by the statistical power esti-
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mated, samples are confounded in eight supplier irms and

six of them are mostly in the same industrial sector. The

result may have the same predictive power in similar in-

dustries, but its application to other industries needs to be

studied.

KSFL is a resource-intensive process, even in this re-

search study. Further study of this kind requires a close

relationship between the researcher and the participating

irms. The knowledge shared by the researcher must be

valuable and scarce to the participating irms, otherwise

the original trust relationship will be diminished, harmed

and even broken.

Further Research

There are plenty of knowledge sharing practices, for in-

stance, mentoring, supervising, coaching etc. (Dombrowski

& Mielke, 2013; Efron, Winter & Bressman, 2012; Peeran,

2015; Rudland et al., 2010; Sanfey, Hollands & Gantt, 2013)

and forced learning by classroom teaching (Carr & Kaynak,

2007) is one of them. The effectiveness of other knowl-

edge sharing mechanism is scarcely explored in the litera-

ture. We suggest researchers to explore the relationships

between the organizational constructs that may help the

industry to justify supplier development investments.
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