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While prior studies on ERP implementation have largely focused on the importance of best practices, the pur-
pose of this paper is to examine the impact of the knowledge transfer climate and relationship bonding. The
model categorizes the factors that influence the result of knowledge transfer during ERP implementation into
three types: those implemented by the firm, those implemented by the consultant, and those related to the
impact of the knowledge transfer climate. The bonding factors from the two former aspects facilitate the
building of a better knowledge transfer climate. A total of 174 respondents are surveyed with results sub-
jected to multivariate analysis. The significance of bonding factors is verified, and the role that the knowledge
transfer climate plays in the knowledge transfer process and the impact on the transfer process are devel-
oped. This paper provides a broader, richer model of knowledge transfer networks to promote insight into
successful ERP implementation. In practice, the key to effective knowledge transfer is the establishment of
a positive knowledge transfer climate. To achieve a successful ERP implementation, practitioners should
focus on developing a positive relationship with ERP implementation partners.
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1. Introduction

Enterprise resource planning (ERP) is a powerful and sophisticated
software package supporting awide range of organizational transaction
information and processes [62]. In comparison with traditional infor-
mation systems, the major difference of ERP lies in its power to provide
integrated and streamlined internal information to synergize work in
the supply chain for businesses to create new competitive advantages
[14,24,77,87]. Improper implementation of ERP, on the other hand,
can cause considerable trouble for the implementing companies [65].
Therefore most companies rely on external consultants and best prac-
tices to assure successful implementation [12,21,26,38, 62,90].

However, even the use of consultants and best practices does still
not guarantee success. Recent studies reported that the failure rate of
ERP projects still exceeds 50%, even when supported by consultants
and following best practices [39,54,94]. This indicates that something
is missing from the whole picture of successful ERP implementation.
From a knowledge learning perspective, Ko et al. [50] suggested that
the main reason for this high failure rate is the complexity of
restructuring unique logistics operations by the implementing firm,
as well as the adoption of a new system.

Members of an ERP implementation project team, composed of
staff from the implementing firm and consultants, bring different
levels of understanding of current processes and the system to be
implemented. Therefore, a prerequisite to a successful ERP imple-
mentation is to ensure that all team members have certain key
knowledge. For example, once a firm has decided to implement an
ERP system, the firm's staff needs to learn from the consultants the
skills required to operate this new system; the consultants also
need to map the firm's existing organizational processes to configure
the system to suit the particular organizational context [50,61,68].
Hence, a successful ERP project may not assured by the implementa-
tion of best practices alone, and the degree of knowledge transfer be-
tween those two participating parties is also critical.

How high a degree of knowledge transfer can be achieved be-
tween stakeholder parties? Prior studies in social exchange theory
proposed that, when different parties seek to exchange proprietary
information to accomplish a common goal, a basic premise is a con-
sensus of willingness to exchange [10,50,68,95]. Moreover, prior
studies in knowledge management theory noted that a positive learn-
ing climate makes participants willing to share their knowledge and
plays an important antecedent role for a high degree of knowledge
transfer [13,15,28,76].

Based on previous discussions, this paper proposes that a positive
knowledge transfer climate may be a necessary condition to enable a
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high degree of knowledge transfer, so as to achieve a successful ERP
implementation. In addition, through relationship bonding theory,
this paper explores the factors that promote or inhibit a positive
knowledge transfer climate. The research questions are presented as
follows.

1. How does the knowledge transfer climate affect the outcome of
ERP knowledge transfer?

2. What conditions are required to foster a positive knowledge trans-
fer climate?

The rest of the paper is organized into five sections. The next section
reviews the literature on knowledge transfer in ERP implementation
and the factors affecting the outcomeof knowledge transfer. It then pre-
sents and develops a literature-based framework and hypotheses for
explaining how the knowledge sender and receiver influence the out-
come of knowledge transfer. The subsequent section describes the
researchmethodology used to test the proposed hypotheses, and is fol-
lowed by presentation of the data analysis and results. Finally, this
paper discusses the research contributions and implications for both ac-
ademics and practitioners.

2. Literature review and hypotheses

This section presents an overview of knowledge transfer in ERP
implementation, reviews related theory and derives hypotheses. The
transfer climate is then discussed, followed by an illustration of the
role of relationship bonding in the research. Fig. 1 depicts the cause
and effect model and corresponding hypotheses.

2.1. Knowledge transfer in ERP implementation

The major purpose of ERP is to integrate a wide range of informa-
tion regarding organizational resources to create synergies with busi-
ness partners, meet customer requirements, and enhance operational
performance [8,21,37]. For several decades, ERP implementation liter-
ature has been dominated by experimental work emphasizing proper
steps and procedures [12,21,23,26,38,62,90].

A great number of prior studies, however, have found that the failure
rate for ERP implementation is still abnormally high. In certain cases,
ERP implementation even threatened the sustainability of organizations
[37,39,51,58]. More recent studies have observed that an ERP system is
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Fig. 1. ERP knowledge
not just software to be tailored to an organization, but an organizational
infrastructure that affects how an organization's processes are struc-
tured [78,95,96]. Therefore, researchers and practitioners have shown
a growing interest in how an organization implements ERP systems
through different perspectives. Several researchers have noted that
the core issues in ERP implementation failure could be explored from
a knowledge perspective [60,79,89]. They argued that implementing
ERP requires a firm to map key knowledge from the current system to
the new system to ensure a good fit with its current business logic
[53,57]. For example, during the implementation process, consultants
must provide relevant knowledge because the firm lacks internal
knowledge about ERP systems. On the other hand, the consultants
also need the implementing firm's collaboration to make sense of the
firm's characteristics or specific production processes so as to tune the
system and to ensure a best fit [33,50].

As participants in ERP implementation begin to recognize the im-
portance of knowledge transfer, the focus of ERP implementation
changes aswell. Knowledge transfer (KT) is defined as “howknowledge
acquired in one situation applies to another” [80]. In organizations, it is
the process through which one unit is affected by the experience of
another. Firms that are effective in transferring knowledge from one
unit to another are reckoned to be more productive and profitable
[6,18,22,56]. Lin et al. [60] expanded this perspective to include send-
er–receiver game literature from information economics. According to
their viewpoint, knowledge can be seen as a valuable asset held by indi-
viduals. Those who possess knowledge can leverage it to create benefits
for themselves.

In the case of ERP implementation, consultants, who have the
knowledge required to operate the new system, will be the knowl-
edge sender and, ideally, endeavor to earn rewards by transmitting
the related knowledge to the knowledge receiver – the implementing
firm [18,66]. Hence, the key to a successful ERP implementation is no
longer merely the duplication of best practices, but also the facilita-
tion of knowledge transfer between the implementation participants.

2.2. Knowledge transfer climate in ERP implementation

A growing body of research has proposed that new IT implementation
is a matter of communication and uncertainty reduction [33,40], and
should require investigation of the knowledge transfer flow between
the participating parties [30,31,55,57,89]. This approach emphasizes the
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value of knowledge transfer during implementation processes, and can
elicitmore fruitful knowledge than conventional IT implementation stud-
ies that promote implementation processes as a series of sequential best
practice steps. However, most research addressing knowledge transfer
in ERP implementationmerely describes case studies or, atmost, explores
a few influential factors. Although many authors have claimed that suc-
cessful knowledge transfer should increase the likelihood of success in
ERP implementation, few have proposed a mechanism for successful
knowledge transfer. In an effort to bridge this gap, Bock et al. [10] pro-
posed a knowledge transfer climate (KTC), referring to a contextual situ-
ation at a point in time and its linkages to the thoughts, feelings, and
behaviors between participants. They noted that establishing a climate
where the participants are willing to share and receive knowledge is crit-
ical to the successful transfer of knowledge.

Researchers have been advocating the concept of KTC in the do-
main of knowledge management for decades. Nonaka and Konno
[69] urged a need to create a climate they refer to as “Organizational
Ba” that promotes interaction and willingness to exchange knowl-
edge. Lin et al. [60] proposed that creating a healthy climate between
knowledge senders and receivers is critical for successful KT. Prior
studies found that members are more willing to transfer knowledge
in a climate in which they are engaged in a common goal, benefit
from common association, and have a feeling of fair exchange
[19,20,32,35,36,67]. The ERP literature also focuses on the role of cli-
mate as a facilitator. Ko et al. [50] and Gattiker and Goodhue [30,31]
revealed that, if the client and consultant feel they are drifting apart
and do not have samework values, norms, and attitudes, it will be dif-
ficult to realize knowledge sharing and transfer. A consequent and
commonly accepted assumption is that KTC is a principal factor in fa-
cilitating successful knowledge transfer [19,32,35,67].

In sum, a positive knowledge transfer climate supports the process
of knowledge transfer between participants in ERP implementation
and helps achieve an effective and positive implementation outcome.
Thus, our first hypothesis is designed to examine whether the forma-
tion of a positive KTC will influence the effect of knowledge transfer:

H1. The knowledge transfer climate has a positive impact on the ef-
fect of knowledge transfer.

2.3. Relationship bonding in ERP implementation

As identified in prior studies, the more positively participants per-
ceive the climate to be, the greater their intention to share knowl-
edge. The consequent question is: What factors lead participants to
form a positive climate for sharing their own knowledge assets?
Newell et al. [68] took a case study approach in examining an ERP
project team from a social exchange perspective and found that,
when a project team could not cultivate strong bonds the knowledge
transferred from one individual to another would be limited, possibly
resulting in the failure of the project. On the other hand, researchers
have also proposed that the disruption of a bond is likely to cause se-
rious trauma in knowledge sharing [1,68,73]. Kim et al. [48] believed
that conflict between parties and destruction of relationship bonds
would bring out a negative force, leaving members unwilling to trans-
fer knowledge. Their findings provided clues for achieving a positive
knowledge transfer climate.

Bonding has long been of interest in behavioral science. Bonding
refers to the strength or depth of a relationship between people
which endures over time, and which entails considerable vulnerabil-
ity to the parties involved [7,68]. Han [34] defined “bonding” as the
degree to which certain ties link and hold participants in an econom-
ic, strategic, and organizational sense. Mattson [63] claimed that
business-to-business relationship bonds take different forms: techni-
cal, time-based, knowledge-based, social, economic and legal. Among
these, time-based bonds occur as a result of required inter-
organizational coordination of some activity, e.g., coordination
between a firm and its consultants during ERP implementation.
Knowledge-based bonds are based on experiential learning as partic-
ipants get to know each other's special characteristics, e.g., industry
context or unique operational processes. Social bonding is found in
interpersonal relationships between partners, e.g., the relationship
of a consultant and client in the context of system implementation.
Social bonding can be strengthened through high-level managerial
support and various multi-level contacts between organizations. Eco-
nomic bonding could be encouraged through rewards or incentives to
the participants.

The perspective on bonding factors could also differ with partici-
pant roles. The collaboration of people in different roles helps nurture
a knowledge transfer climate between organizations. For example, Xu
and Ma [93] explored the determinants of knowledge transfer be-
tween two key roles: the key users in the implementing firm and
the implementation consultants. They found that a positive context
among the key users contributes to successful knowledge transfer in
ERP implementation. The same is true for a positive context among
the consultants, and their project management skills will help form
an overall positive context which will raise the willingness to transfer
knowledge between the two groups.

Helo et al. [35] examined the ERP implementation process from the
consultants' viewpoint, and concluded that greater interaction among
departments in the implementing firm can lead to greater interde-
partmental conflict, and thus decrease the likelihood of successful im-
plementation. Therefore, big projects like ERP implementation benefit
from top-down authorization to reduce internal resistance.

In practice, the implementing firm may be regarded mainly as a
knowledge recipient and the consultant may be regarded as a knowl-
edge provider. From a knowledge recipient's perspective, the imple-
menting firm needs to be aware of bonding factors such as inter-
departmental coordination, top management support, and internal
incentives [50,61,89,96]. From a knowledge provider's perspective,
the consultant needs to pay attention to bonding factors such as
industry experience, project management capabilities, and reward
systems [27,44,64,68,72,79,85,89]. The following subsections discuss
the previous findings on bonding factors from the respective view-
points of the implementing firm and the consultant, and propose cor-
relative hypotheses for each.

2.3.1. Implementing firm side factors
The first factor relating to the implementing firm side is interde-

partmental coordination. Since a successful ERP implementation
requires coordination across different functional areas, research
has suggested that forming a positive interdepartmental link could
raise the motivation of participants to effectively exchange knowl-
edge [44,59]. Kim et al. [48] found that conflict between departments
will create a negative climate that makes members unwilling to
share knowledge, and this must be solved through proper manage-
ment. Forming strong relationship bonds for interdepartmental
coordination is crucial to resolving such conflicts, and is one of the
factors that affect the formation of the knowledge transfer climate
[36,68,91]. Based on these findings, this research sets the second
hypothesis as follows:

H2. Interdepartmental coordination within the implementing firm
has a positive impact on the knowledge transfer climate.

Top management support is the second factor relating to the
implementing firm. Previous research reveals how managerial atti-
tudes affect end user acceptance of new systems [25,44,59,85,89].
For example, McLachlin [64] pointed out that, in promoting the adop-
tion of a new system within an organization, top management should
understand the functions and limitations of the project, initiate the
implementation of the new system, and explain the managerial strat-
egies to employees. Kim et al. [48] proposed that proper management
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structure is able to stimulate coordinated bonding. Thus the third
hypothesis:

H3. Top management support within the implementing firm has a
positive impact on the knowledge transfer climate.

The third factor relating to the implementing firm side is internal
incentives. Comprehensive knowledge of the implementing firm's
unique business process for configuring a new ERP system can be
found not only in documents, but also in individual employees.
Prior studies have shown that internal staff might be reluctant to
share their own knowledge with others, and this will result in the fail-
ure of knowledge transfer [42,74,82,83,88]. Grounded in social learn-
ing theory, Kettinger and Grover [47] believed that people will
change their behavior if they understand how they can reap reward
or punishment from it. That is, incentives can trigger knowledge-
sharing [9,50]. Venkatesh [86] believed that providing incentives in
the training stage can significantly increase user recognition of the in-
formation systems (IS). ERP implementation requires knowledge
from both the implementing firm and consulting firm, thus it is nec-
essary to formulate incentives to stimulate the establishment and
maintenance of KTC. Thus the fourth hypothesis:

H4. The implementing firm's internal incentives have a positive
impact on the knowledge transfer climate.
2.3.2. Consultant side factors
Thefirst factor relating to the consultant side is industry experience in

terms of whether the consultants have experience similar to those of the
firm implementing ERP. Newell et al. [68] analyzed a case of ERP imple-
mentation in the UK and found that consultants needed to map existing
processes and the functions of new system to fit a new ERP system into
a particular organization. According to Kumar et al. [52], the consultant's
industrial knowledge is an important consideration for a potential client,
especially to one that urgently requires business process reengineering.
Lee et al. [57] also pointed out that a consultant's industry experience
has a significant influence on the success of knowledge transfer. If the
consulting team has relevant experience in the industry, it could more
easily make sense of the implementing firm's unique business logic,
using that experience as a point of reference [9,50]. For example, given
similar industry experience, participants would havemore shared values
and greater mutual understanding in dealing with knowledge transfer
behaviors [12,73]. Moreover, from the perspective of the learning curve,
a consultant's ability in ERP implementation grows over time. If the con-
sultants have rich experience in the implementation domain, theywould
be better able to transfer know-how and fine tune the system tomatch a
given industry's particular processes [64,65,68]. In addition, Keiley [45]
revealed that the knowledge recipients (members of the implementing
firm) will judge whether the knowledge from the sender (consultants)
is credible. Only when the knowledge from the sender is considered to
be correct and useful will the recipient trust the sender and be willing
to exchange their own knowledge. Thus the fifth hypothesis:

H5. The consultants' industry experience has a positive impact on the
knowledge transfer climate.

The second factor relating to the consultant side is the extent of
project management capabilities. Project management capabilities
have also been shown to positively impact knowledge transfer in
many large-scale and complex ERP projects [72,75,79,85]. Somers
and Nelson [81] pointed out that properly regulating the scale of
the project can avoid time and cost overruns. Prior research also
found time-based bonds are vulnerable to schedule delays, and con-
sultants need to control the project schedule to ensure such bonds
remain strong [16,50,63,89]. Given more advanced project manage-
ment skills, the participants will have more opportunities to establish
an appropriate climate for knowledge transfer [41]. Based on these
findings, this research sets the sixth hypothesis as follows:

H6. The consultants' project management capabilities have a positive
impact on the establishment of the KTC.

Reward system is the third factor relating to the consultant side. Ex-
ternal experts might have interests which work against those of the
implementingfirm's internal staff,which can raise a barrier to knowledge
sharing [27,84,89]. Bock and Kim [9] pointed out that external incentives
can trigger knowledge-sharing. Ko et al. [50] believed that rewards will
affect knowledge transfer during ERP implementation. As an ERP imple-
mentation requires knowledge from both the implementing firm and
consultants, rewards to the consulting firm could stimulate the consul-
tants to transfer their knowledge to help the firm implementing the
ERP system [4,9,86]. Thus the seventh hypothesis:

H7. The consultants' reward system has a positive impact on the
establishment of the KTC.

Cultivating a positive knowledge transfer climate between partici-
pants is critical to the success of knowledge transfer. However, it is
hard to cultivate, and failure to do sowill result in a failure of knowledge
transfer and, eventually, in the failure of the ERP implementation
[3,71,89]. Based on these literature findings, the purpose of this study
is to derive hypotheses to aid in the understanding of factors for rela-
tionship bonds that influence the development of a knowledge transfer
climate and how a positive knowledge transfer climate can maximize
the outcome of knowledge transfer for ERP implementation.

3. Research design

To test the proposed research model, data was collected by survey,
and then processed by the partial least squares (PLS). The PLS analytical
approach is generally recommended for predictive research models
where the emphasis is on theory development,whereas LISREL is recom-
mended for confirmatory analysis and requires a more stringent adher-
ence to distributional assumptions [43]. Given that little prior theory
work and very few empirical studies have been done exploring the im-
pacts of knowledge transfer climate on supply chain performance, the
focus of this study is on theory development. In terms of the second
order factors and latent structural modeling in this study, compared to
factor-based covariance fitting approach (e.g., LISREL, EQS, COSAN, and
EZPATH), the component-based PLS avoids two serious problems: inad-
missible solutions and factor indeterminacy [29,92]. PLS estimation can
also be modeled in both reflective and formative constructs [17]. Finally,
PLS is considered better suited for explaining complex relationships even
where the sample size is small [29]. PLS software (smartPLS 2.0) was
used for data analysis.

3.1. Operational definitions of variables, measurements and data
collection

This paper adopted Singley and Anderson's [80] definition of
knowledge transfer, and Bock et al.'s definition of knowledge transfer
climate (KTC) [10]. As mentioned above, relationship bonding has
been defined by Han [34]. Interdepartmental coordination (IDC)
was defined by Kim et al. [48] as the degree of the conflict of interest
among different functional units. Top management support (TMS)
was defined as the extent to which top management provides neces-
sary involvement, resources, and authority in guiding and assisting
ERP implementation [89]. Internal incentives (II) were defined by
Osterloh and Frey [70] as the means by which the degree of an indivi-
dual's intrinsic motivation could be raised. Industry experience (IE)
was defined as a consultant's insight into the implementing firm's
industry and familiarity with the firm's experience [52]. Project



Table 1
Companies by industry.

Industry Number of companies

Semiconductor 47
Mental/steel/machinery equipment 38
IC design 23
Electronics 21
Information and communication 21
Other services 7
Food/feed 4
Telecom 4
Other manufacturing 3
Chemical products 2
Plastics 2
Construction 2
Total 174

Table 2
Respondents' role in ERP project.

Role of respondents Number of companies

Implementation firm's project team member 93
Implementation firm's end user 40
Consultant in ERP package provider 21
Consultant from 3rd party 16
Other 4
Total 174
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management capabilities (PMC) were defined as the ability to plan,
organize, direct, and control resources to complete the implementa-
tion [79,81]. Reward systems (RS) were defined by Osterloh and
Frey [70] as the performance rewards for consultants set according
to milestones, client satisfaction, budgets, etc. Operational definitions
of the variables are provided in Appendix A.

A confirmatory empirical study was conducted via a questionnaire
survey. We identified the underlying domains for each construct and
created corresponding items. We developed the items in the ques-
tionnaire either by adapting measures that had been validated by
other researchers or by converting the definitions of constructs into
a questionnaire format. All items were assessed through a seven-
point Likert scale. The initial stage involved a literature search to de-
termine the operational definitions and scale of the research vari-
ables. The questionnaire content was then drafted based on the
original scale. The content, layout and glossary of the questionnaire
were subsequently translated from the original English to Chinese
through a series of discussions with ERP system experts. In addition
to these revisions, the presentation of questions and phrases in the
questionnaire were modified through discussions with several mid-
and high-level managers with first hand knowledge of supply chain
related activities. Finally, the questionnaire was pre-tested by a
group of business students who had at least three years of managerial
experience. The results of the pilot test were used to validate and re-
fine the instrument and for the factorial validation of the question-
naire. The questionnaire items are presented in Appendix B.

To find appropriate research samples for the research framework,
we adopted the manufacturing industry, which has frequently imple-
mented ERP systems, as the primary object, while other industries
(such as the retail industry) were treated as complementary.

Research objects were drawn from a random sample of managers
and consultants involved in corporate ERP project implementation.
The sample included firms and consulting companies that had
already implemented an ERP system (regardless of outcome). The
questionnaire was first delivered to 200 candidates by post, fol-
lowed by e-mail, and finally by personal delivery by one of the au-
thors. Respondents were required to fill out the questionnaire
based on the company's current experience of ERP implementation.
The completed questionnaires were subjected to statistical analyses
for variables including reliability, validity, and the verification of
their causality. In total, it took 9 months to collect 174 valid ques-
tionnaires, yielding an 87% valid response rate.

3.2. Analysis methods

The data analysis process has three parts: Description of Sample
Characteristics, Quality Analysis of Scale Measurement, and Causality
Test on Research Hypotheses. This research adopted descriptive sta-
tistical analysis methods. In terms of scale measurement, we used
Cronbach's alpha analysis to evaluate internal consistency between
different items within the same scale. We used exploratory factor
analysis (EFA) to evaluate the quality of construct validity of a scale,
which included convergent validity and discriminate validity. A
confirmatory factor analysis (CFA) was conducted to test the hypoth-
esized model. Our paper proposes a model containing both reflective
and formative constructs and smartPLS 2.0, an adequate measure-
ment model with an acceptable level of multicollinearity, was used
to test the 1st and 2nd order variables.

4. Results and discussions

4.1. Data analysis

A wide variety of industries were represented in the responses,
and Table 1 shows the respondents classified by industry type. Most
of the implementing firms are of medium or large size. All
investigated projects have at least a one year implementation history.
As seen in Table 2, respondents represented both the implementing
firm and consultant sides of ERP implementation projects. The de-
scriptive statistics suggest that a wide variety of industries and roles
were represented.

To scale measurement, all factors have Cronbach's alpha values
above 0.7 and were thus considered acceptable. Output results of
Bartlett's Test of Sphericity and the Kaiser–Meyer–Olkin (KMO) sam-
pling adequacy test (using SPSS statistical software for Windows)
were above 0.7, indicating a co-variation existing between each con-
struct. Bartlett's Test of Sphericity derived a p-value close to 0. Since
all the requirements were met, it was appropriate to conduct factor
analysis. The principal component analysis method of factor analysis
revealed that factor loadings were all above 0.7, indicating that
every measurement item was matched with its corresponding latent
variables [5]. To test the validity of all constructs used in this study,
we performed an exploratory factor analysis (EFA) on the sample
data using SPSS for Windows 13.0, resulting in 17 factor correlations
above .60. The other models marginally fit the overall factor structure.
Measures were loaded on their corresponding constructs as concep-
tually designed in this study. The results of factor correlations are
shown in Table 3. Thus, it is reasonable to conclude that the designed
items in the scale of this research are trustworthy [17].

The PLS structural model and hypotheses were assessed by exam-
ining path coefficients and their significance levels. The PLS method
does not directly provide significance tests or confidence interval es-
timates of path coefficients in the research model. Therefore, a boot-
strapping technique was used to estimate the significance of path
coefficients. Bootstrap analysis was done with 500 re-samples and
path coefficients were re-estimated using each of these samples.
The vector of parameter estimates was used to compute parameter
means, standard errors, significance of path coefficients, indicator
loadings, and indicator weights.

To test the mediator, if (1) antecedent variables have a significant
predictive power onmediators; (2)mediators have a significant predic-
tive power on dependent variables; (3) antecedent variables lost their
predictive power for the dependent variables when mediators are
used simultaneously to predict the dependent variables in a model,
then the mediator should have greater power to predict the dependent



Table 3
The results of factor correlations.

IDC IE II KT KTC RS PMC TMS

IDC 1
IE 0.5235 1
II 0.6607 0.5027 1
KT 0.5706 0.7363 0.5836 1
KTC 0.6396 0.7175 0.6835 0.8537 1
RS 0.5024 0.6491 0.6555 0.6849 0.6799 1
PMC 0.5921 0.6945 0.6069 0.7971 0.7988 0.7337 1
TMS 0.6657 0.402 0.6269 0.4762 0.5743 0.4012 0.4888 1

Table 4
The results of hypotheses testing.

Knowledge transfer climate
H1 KTC has a positive impact on the effect of knowledge transfer. Supported

Relationship bonding: implementing firm side
H2 Interdepartmental coordination within the implementing firm

has a positive impact on the knowledge transfer climate.
Not
supported

H3 Top management support within the implementing firm has a
positive impact on the knowledge transfer climate.

Supported

H4 The implementing firm's internal incentives have a positive
impact on the knowledge transfer climate.

Supported

Relationship bonding: consultant side
H5 The consultants' industry experience has a positive impact on

the knowledge transfer climate.
Supported

H6 The consultants' project management capabilities have a positive
impact on the establishment of the KTC.

Supported

H7 The consultants' reward system has a positive impact on the
establishment of the KTC.

Not
Supported
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variables than by antecedent variables alone [11,46]. Fig. 2 shows the
relationship bonding factors (antecedent variables) have a significant
predictive power on KTC (the mediator), which proves the first condi-
tion (“*”, “**”, and “***” indicate that the p-value is below 0.05, 0.01,
and 0.001 respectively, and this applies throughout this research). In
condition 2, KTC is statistically significant to the KT. Fig. 2 also shows
that TMS and II lost their predictive power for the KT when KTC was
used simultaneously. The third condition, therefore, is also proved.
Hence, according to Kenny et al. [46], KTC could be deemed a partial
mediator and has greater power to predict the dependent variables
(KT) than by antecedent variables alone.

The results of the three tests indicate that the TMS, II, IE, and PMC
should impact on KT through the mediator (KTC). All of the correla-
tions are positive, meaning that a high level of KT is caused by a
high level of KTC, and a high level of KTC is formed with high levels
of TMS, II, IE, and PMC. As shown in Fig. 2, 73.5 percent of the variance
in KTC was explained by the factors of the knowledge sender (the
consultant) and the receiver (the implementing firm). KTC explained
78.8% of the variance in knowledge transfer. Moreover, the results
provided strong significance for hypotheses 1, 3, 4, 5, and 6. Further-
more, although there is no evidence that IDC and RS have any influ-
ence on the KTC or KT, as mentioned earlier, there are theoretical
and empirical reasons for believing that a positive knowledge transfer
climate can contribute to a better knowledge transfer outcome in ERP
implementations. Table 4 displays the test results of the hypotheses.

4.2. Discussion of findings

As organizations approach the challenges of implementing an ERP
system, they are faced with the critical problem of how to best deploy
Fig. 2. Model results.
this huge, complicated system through managing knowledge transfer
between participants. This study examined the impact of the knowl-
edge transfer climate on knowledge transfer and its antecedents
between the implementing firm and its consultants. The goal of this
paper is to develop a model of the antecedents of a knowledge trans-
fer climate that may be beneficial for knowledge transfer in ERP
implementation. The following section presents a discussion of the
findings.

While Newell et al. [68] considered the ERP implementing firm
and the consultants to be a single project team, other studies explored
how the interests of the parties differ. For example, an agent's behav-
ior could create conflict between team members and may hinder
their collaboration [1,39,48]. Hence, on the implementing firm side,
our results suggest that top management support and internal incen-
tives are helpful for cultivating a positive environment for effective
knowledge transfer. This is important in ERP implementation be-
cause, for any organization, an implementation usually connotes a
structural change with regard to present procedures, work flows
and systems. Therefore, a top–down authorization to justify such an
implementation project could reduce internal resistance. Incentives
may also increase the motivation of project staff and employees to
actively participate, thus raising the willingness to acquire new
knowledge.

On the other hand, interdepartmental coordination in the imple-
menting firm does not directly influence the formation of a positive
knowledge transfer climate. It seems intuitive that coordination
should assist knowledge transfer but, in this case, it may not be nec-
essary true because, when taking a large and complex project, the
team needs more authority to control the project scope. Our finding
is consistent with findings found by Helo et al. [35] that greater inter-
action among departments in the implementing firm, the more diffi-
culty of success implementation will be. This indicates that
coordination at the same hierarchical level may not be sufficient to
ensure harmony. Furthermore, Ko [49] revealed that the increased
level of interaction, communication, and cooperation will create
stress among the project implementation team members. Compared
with other system implementation projects, ERP implementation is
more complicated and requires more sophisticated decision making.
The implementing firm therefore needs to ensure the support of top
managers to solve complex conflicts between departments. Top man-
agement support appears to play a more important role than interde-
partmental coordination for precipitating a decision and minimizing
conflicts.

Our findings also show that the consultant's industry experience
and project management capabilities are beneficial in building a
strong knowledge transfer climate. When assisting in an ERP imple-
mentation, the consultants will not only need to control the project



412 W.-H. Hung et al. / Decision Support Systems 52 (2012) 406–414
schedule from time to time, but also need to tune the new system to
fit the firm's unique business logic. Therefore, previous implementa-
tion experience relevant to the implementing firm's industry would
be seen as a desirable trait in the consultant. The higher value the cli-
ent places on consultant experience, the more willing the client will
be to receive it. This positive feedback leads to the development of a
healthy knowledge transfer climate.

Chen et al. [16] described a case study, the results of which suggest
that a team with scanty project management skill will tend to distort
the project scope to match each key member's needs, thus exaggerat-
ing the project scope and reducing the likelihood of a successful ERP
implementation. An experienced external consulting and support
team can help the project team to define the project scope more accu-
rately and properly deal with different user requests [41]. In addition,
the current study found that consultant project management capabil-
ities help create an atmosphere conducive to effective knowledge
transfer, leading to agreement on project goals and successful ERP
implementation.

Although a consultant's industry experience and project manage-
ment capabilities have been found to have a positive influence on
the formation of a positive knowledge transfer climate, consultant re-
wards did not have a similar impact. In practice, consultant rewards
are based on the passage of milestones. Thus, consultants may be mo-
tivated to pay more attention to passing milestones than to cultivat-
ing a climate conducive to knowledge transfer.

In summary, the results of this paper support Hypotheses 1, and
3–6. The findings indicate that relationship bonding contributes to a
positive knowledge transfer climate, which is helpful for knowledge
transfer in ERP implementation.

5. Implications to theory and practice

The goal of this paper is to explore the environmental and organi-
zational contexts of knowledge transfer climates. Our findings have
the following implications:

5.1. A model of knowledge transfer in ERP implementation

While prior studies on ERP implementation have largely focused on
the importance of best practice [12,21,26,38,62,90], this paper's discus-
sion of the knowledge transfer climate and relationship bonding focuses
on factors that influence the results of knowledge transfer during ERP im-
plementation. These factors are divided into three types: relationship
bonding factors related to the implementing firm, those related to the
consultants, and those related to the impact of the knowledge transfer cli-
mate. Surveys and corresponding multivariate analysis have verified the
significance of the bonding factors (topmanagement support, internal in-
centives, industry experience, and project management capabilities), the
role that the knowledge transfer climate plays during the knowledge
transfer process, and the impact on the transfer process.

From an academic viewpoint, this model provides two major con-
tributions. Firstly, this paper's findings matched those which indicate
that knowledge transfer will not be realized without a positive cli-
mate for knowledge transfer [2,10,69]. ERP implementation is expen-
sive and irreversible. Thus it is important for firms to be as successful
as possible in their implementation efforts [60,64,89]. Our framework
was developed from the knowledge management perspective and
can be used to provide beneficial knowledge to help improve the like-
lihood of a successful ERP implementation.

Secondly, Ko et al.'s [50] study of ERP implementation focused on
knowledge transfer at the level of the individual. However, several
studies of knowledge management have suggested that knowledge
transfer in organizations should be approached at the organizational
level, because problems in the organizational context are one of the
most important factors impeding knowledge transfer [2,80,84]. This
research adopted an organizational viewpoint to investigate how
knowledge transfer takes place across different organizations and
what factors influence the quality of inter-organizational knowledge
transfer.

For practitioners, this paper demonstrates that the creation of a
knowledge transfer climate is a prerequisite to a successful ERP im-
plementation. That is to say, a firm can only gain benefits from the
new system when it has absorbed the knowledge necessary to fully
operate that system. Firms contemplating ERP implementation will
find the factors and empirical findings provided by our model useful
to explain the influence of knowledge transfer made between the
firm and the consultant during ERP implementation.

5.2. The role of the knowledge transfer climate

This paper also contributes to the understanding of the role played
by the knowledge transfer climate. In an academic sense, the theoret-
ical rationale for this study draws upon knowledge transfer theories.
As already discussed, knowledge is distributed in an organizational
context and the project implementation team needs to access that
knowledge to obtain a holistic understanding of the situation. There-
fore, it's critical to form a positive knowledge transfer climate to en-
courage employees and consultants to share their knowledge. This
paper not only offers insight into how knowledge can be transferred
successfully from the implementing firm and the consultants, but
also provides strong evidence of the importance of building a robust
knowledge transfer climate during the ERP implementation process.

From the practical standpoint, the model of the knowledge trans-
fer climate can be used to assist an implementing firm and its consul-
tants in understanding important internal and external factors. For
example, an implementing firm can adopt the suggestions of this re-
search to identify proper actions which will help members continual-
ly bond, thus easing the transfer and acquisition of knowledge.

5.3. The role of relationship bonding

Although all participants need to achieve a common goal, this
study suggests that the ERP project team should be recognized as
being made up of different parties with their own interests that
may hinder collaboration. In the support of relationship bonding,
the findings of this paper fill a gap of how to generate a positive
knowledge transfer climate between parties of different backgrounds.
Our theoretical discussion and empirical examination of the sender–
receiver framework and bonding theory also indicate that the focus
on a tight relationship between participants may be more appropri-
ate. Therefore, ERP implementation also needs to consider the crea-
tion of solid relationship bonds.

This study confirms the implications found in the literature that rela-
tionship bonding has a strong influence on the formation of a
positive climate for knowledge transfer. The findings of this paper
show that the level of bonding (i.e. top management support and
internal incentives on the implementing firm side; industry experience
and project management capability on the consultant side) will deter-
mine the best bonding solution for participants in ERP implementation.

In practice, ERP implementation has usually been treated as a pro-
ject under time pressure. The tension participants associated with the
implementation process can affect their behavior. For example, one
may avoid being named to a team or decline to share his/her opinions
with others. However, knowledge transfer requires an active and posi-
tive interaction between participants. Therefore, we examined bonding
factors for their contribution to generating a positive knowledge trans-
fer climate, and found these factors to be particularly critical in ERP im-
plementation. For example, bonuses could be used as internal rewards
to encourage firm members to invest in the project. The employment
of a consulting firm which is knowledgeable and experienced in the
implementing ERP solutionswithin the firm's industry is also conducive
to knowledge transfer.
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6. Conclusion and future research

Organizations implementing an ERP system must consider how to
best deploy this huge and complicated system through the manage-
ment of knowledge transfer among participants. This study seeks to
address the issue of knowledge transfer by examining the formation
of the knowledge transfer climate and relationship bonds. This
paper describes the complex challenges facing implementation team
members as they restructure their processes to match the new sys-
tem. The study presents twomajor findings: (1) Relationship bonding
and the knowledge transfer climate are important parts of improving
knowledge transfer in ERP implementation; and (2) relationship
bonding between team members needs to be deliberately cultivated,
so as to develop a climate that promotes knowledge transfer. We find
that, by isolating the important factors that encourage the knowledge
transfer in ERP implementation, knowledge transfer will be complex
but need not be chaotic [23]. Future research may suggest ways to
promote knowledge transfer with greater confidence and precision,
and help companies further improve the likelihood of a successful
ERP implementation.

This study has two limitations that provide opportunities for
future research. First, our study focused specifically on how knowl-
edge transfer between the firm and the consultant contributes to a
better outcome of ERP implementation, and paid limited attention
to many other managerial areas and variables, e.g., system or
technology-related factors that can influence the magnitude of
implementation. Future research can capture more variables from
other domains to further enhance our understanding of ERP
implementation.

Secondly, the factors of bonding were limited to those related to
ERP implementation. Since the bonding factors may differ between
industries, the implications of causal relationships between the con-
structs in the model must be made with caution. We suggest that
other researchers could test this model based on empirical data
from different industries and countries.

For future research, our model is based on the literature of knowl-
edge management [69,89] and relationship bonding [34,68] theory.
Through empirical testing and analysis, we provide a solid base for
understanding the importance of the role of relationship bonding
and the knowledge transfer climate in ERP implementation. Future
research could extend this model and consider more factors that
may influence knowledge transfer during the ERP implementation
stage.
Appendix A. Supplementary data

Supplementary data to this article can be found online at doi:10.
1016/j.dss.2011.09.007.
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