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Abstract Extending the social exchange theory which

emphasizes trust and dependence as important in building

and maintaining relationships, exchange specific charac-

teristics (relationship investments and benefits) are addi-

tionally posited here as critical antecedents in knowledge

sharing relationship among IT service team members,

along with partner characteristics (expertise and value

similarity) and interaction (communication frequency). An

instrument was constructed and administered against client

side project leaders in three different IT service firms.

Analyses of 126 data points revealed that relationship

benefit, investments, and expertise are strongly associated

with dependence while relationship investment, expertise

and value similarity are strongly associated with trust in IT

service relationship. Findings confirm that the exchange

characteristics suggested by the social exchange theory

plays important roles in building and maintaining depen-

dence in IT service relationships and, in turn, towards

building trust for knowledge sharing, but only indirectly

via dependence. Also, paths from dependence to trust and

knowledge sharing are confirmed as suggested by previous

studies. Results implies that the benefits and investments

for and in IT service relationship needs to be cultivated,

exposed and emphasized in order to increase the necessary

knowledge sharing levels. Limitations of the study are

discussed with suggestions for further studies into social

exchange characteristics in the conclusion.

Keywords Systems development � Knowledge sharing �
Dependence � Trust � Social exchange theory

1 Introduction

Dramatic advances in information technology have enabled

newmethods of working or collaborating among knowledge

workers, also bringing novel opportunities to knowledge

workers provided by advanced information technologies. As

organizations encounter the need to develop information

systems (IS) for novel business applications and new prob-

lem domains, the need for knowledge collaboration in the IS

project process is increasingly recognized in practice [1].

IS development or IS project implementation is a complex

activity that requires more in-depth knowledge than an

individual possesses [2]. IS projects are often based on

complex technologies that pose a high knowledge burden

and are difficult for project members to grasp. In these

cases, the ability of project members to learn and use the

technology domain and the business domain effectively is

often critical for successful development and implemen-

tation of IS.

A stream of research has recently focused on how to

transfer and share knowledge within project teams [3].

Each project has internal sources of knowledge, such as
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project participants, project deliverables, and project

ecologies. To maximize the use of internal knowledge, the

knowledge must be shared among team members. In other

words, the sharing of knowledge between project par-

ticipants in IS projects is critical for successful perfor-

mance. The time spent on problem solving can be reduced

significantly when the project participants share accumu-

lated knowledge.

IS projects need intensive knowledge contributions from

professionals with different expertise. A variety of business

field knowledge needs to be integrated and converged with

a variety of technological knowledge in order to build

appropriate information systems. These experts may reside

in different parts of the organization or in different orga-

nizations intensifying the problem of knowledge sharing.

Organizations with specialized IS department may have

staffs working internally serving other functions in the

same organization, or in IT outsourcing cases, IS consul-

tant are coming from other organizations.

The interaction between business clients and IS con-

sultants can extend to every stage of the project. During the

early stages, such as process innovation or requirement

analysis, the IS consultants must understand the business

clients’ requirements to deliver the solutions expected by

the user. The business clients also need to learn about the

IS consultants’ service to ensure that they will receive the

expected services and will be able to maintain the infor-

mation systems afterward. In other words, the two parties

must share knowledge with each other in building infor-

mation systems successfully.

According to the theory of relationshipmaintenance, trust

and dependence between parties are central factors in mo-

tivating each party to participate or engage in successful and

mutually beneficial exchange relationships [4]. Knowledge

sharing based on exchange relationships is fundamental to

foster collaboration between members and to achieve the

goals of an IS implementation [5]. Thus, trust and depen-

dence play a central role in building and maintaining rela-

tionships between the participants of an IS project and in

promoting knowledge-sharing activities. The relationship

between business clients and IS consultants explains the

characteristics of the trust and the level of dependence on the

project partner. In the service relationship, a number of

studies reveal that the two most prominent factors defining

the extent to which the provider and the customer demon-

strate a relational orientation toward each other are the

perceptions of the level of dependence and the level of trust

between the two parties [6–8]. In this regard, prior studies in

the relationship at project environment have focused on trust

or credibility. Trust and credibility are known to be key

factors of knowledge sharing [9–19].

In this study, the social exchange theory is brought to

bear in explaining the role trust and dependence plays in IT

service relationships with exchange specific characteristics

of relationships. Relationship investment and benefits

perceived by IT service clients are taken in as critical ex-

change specific antecedents for building dependence and

trust among business and technology experts in project

teams. In this regard, three sets of antecedents are posited

here that contribute to trust and dependence in IS project

teams: exchange characteristics (relationship benefits and

investments), partner characteristics (expertise and simi-

larity of project values) and interaction (the communication

frequency). In the section that follows, we first frame our

research in the context of knowledge sharing in informa-

tion systems. Next, we present our research model, which

identifies the five constructs in three groups and illustrates

how each contributes to trust, dependence and knowledge

sharing. Finally, instrument development, data collection

and empirical analyses are provided, followed by findings

and discussions.

2 Literature review: knowledge sharing, systems
development and social exchange theory

Knowledge is a critical resource in any organizations. For

an organization to operate successfully, employees with

specific knowledge and competencies need to share the

knowledge in a collaborative manner. In this regards, or-

ganizations must consider how to transfer and share ex-

pertise and knowledge. Knowledge sharing is the

fundamental means through which organizational members

can contribute to the organizational success.

Thus, studies of knowledge sharing have been conducted

in a variety of domains beyond and before information

systems, such as organizational behaviors and strategic

management. Earlier in organizational learning, March [20]

explicated and differentiated mechanism of knowledge

exploration and exploitation. In further defining the learning

organization, Huber [21] specifically used concepts around

organizational knowledge processes in terms of its acqui-

sition, distribution, interpretation and memory—i.e. the

process model of knowledge and information.

Also, in studying the design and use of the knowledge

management systems, many studies were conducted with

focus on incentives and disincentives for stakeholders. In

exploring how to let people use knowledge management

systems, agency theory had been used primarily at indi-

vidual level [22] and transaction cost economics in inter-

organizational sharing of knowledge [23]. These theories

of agency and transaction cost are the ones that trust and

dependence came from in the sense that higher the trust

level, the less the contractual requirements, i.e. transaction

cost among parties involved. Also, in information systems

research, efforts were concerted to identify technology and
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systems that may enhance trust, theorizing that these

technological features may enhance and help knowledge

sharing activities [24]. In this context, knowledge sharing

studies related to trust and dependence are reviewed here

with specific references towards the social exchange

theory.

2.1 Knowledge sharing in information systems

development

Knowledge sharing has been identified as a major area of

focus for collaborative work such as software development

and new product development projects [25]. Knowledge

sharing generally involves a relationship between two

parties—one party that possesses the knowledge and an-

other that requires the knowledge [26]. Knowledge sharing

has been defined as a conscious act of participating in a

knowledge exchange activity even when there is no ex-

ternal compulsion to do so [27].

At the individual level of analysis, knowledge sharing

concerns the willingness of individuals in an organization

to share with others the knowledge that they have acquired

and created [28]. According to Ryu et al. [29], knowledge

sharing is the behavior of an individual who disperses

obtained knowledge and information to colleagues within

an organization. At the team level of analysis, Pee et al. [3]

suggest that knowledge sharing in IS development projects

is defined by the extent to which sub-units of business

clients and external IS consultants consciously reveal the

presence of knowledge and exchange pertinent knowledge

with one another. Knowledge sharing is also defined as

revealing the presence of pertinent knowledge without

necessarily transmitting it in its entirety [1].

Prior studies on the topic of knowledge sharing during

projects have provided insights into its antecedents. Or-

ganizing the antecedents provides us a better understanding

of the state of research on knowledge sharing and identifies

different subjects in prior research. Relationship exchange

literature identifies project participants, the project inter-

action and the relationships between participants as the

basic elements. The first domain is the project participants;

the participants’ absorptive capacity and competency,

indicating their ability to encode and decode knowledge

clearly, has been identified as a key characteristic of the

participants in the project [1, 5]. Other influential knowl-

edge, source attributes, includes the participants’ levels of

expertise, their experience, and their credibility [16, 30].

Expertise heterogeneity defines the diversity of the exper-

tise possessed by the members of a project team [1]. The

second domain, project interaction, refers to communica-

tion with participants inside and outside of the project.

Given that IS development is a process involving frequent

communication and negotiation, often among associated

stakeholders, communication activities and verbal and non-

verbal expressions from a source will lead to a more sat-

isfying relationship with the recipient, thereby facilitating

the transfer of knowledge [16]. The last domain is the re-

lationship, which is represented by two indicators. The first

indicator is trust or credibility (the source’s credibility).

Trust is known to be a key antecedent of knowledge

sharing [9–19]. Building trust with the provider in an

outsourcing environment helps to enhance the success of

outsourcing. The other indicator is the influence, which

have been conceptualized in terms of mutual influence [9].

The nature of social interdependence can also impact

knowledge sharing [3].

2.2 Social exchange theory: trust and dependence

In social exchange literature, certain features have repeat-

edly been found to be important when building quality

relationships. Specifically, trust and dependence between

parties have been proposed as central factors in motivating

each party to participate or engage in a successful and

mutually beneficial exchange relationship [4]. Bendapudi

and Berry [31] suggest that trust and dependence can play a

role in relationship maintenance, proposing that ‘‘con-

straints will only determine the stability of the relationship

(will it persist?) whereas dedication determines the quality

of the relationship (will it grow?) (p. 18).’’ These authors

propose that customer behaviors differ depending upon

their motivation to maintain the relationship and their

perceptions of their degrees of freedom in either continuing

or terminating the relationship.

Regarding service relationships, several studies have

revealed that the two most prominent factors determining

the extent of the relational orientation between the provider

and the customer are the level of trust placed in the partner

and the perceptions of the level of dependence on the

partner [6–8]. Dependence is a structural factor that refers

to the customer’s need to maintain the relationship with the

partner to achieve his or her goals [4]. The relational be-

haviors that arise due to dependence on the partner are

calculative and motivational mechanisms ultimately based

on need. Trust is an attitudinal factor that is developed by a

customer’s confidence in the integrity and reliability of a

partner [32]. Trust reduces outcome uncertainties and in-

creases the willingness to take risks in an exchange rela-

tionship [15].

Both dependence and trust are important drivers of re-

lational behaviors, those two drivers also have a same role

in IS project environment. During whole stage of IS pro-

ject, IT service providers and clients (system users of the

future) interact exchanging information, sharing knowl-

edge and making critical decisions [33]. ERP implemen-

tation project environment is also a clear evidence as much
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as former one. Successfully implementing ERP often re-

quires extensive customization to configure it to the

specific client and their marketplace [34]. Information

system customization requires critical decision-making

efforts [35]. During the implementation phase, clients

should be willing to trust the customization vendor, as they

have determined the utility that they expect from the IS

system and because they depend upon the vendor’s

knowledge of IS systems [11].

3 Research model and hypotheses

The research model posits that the trust-dependence rela-

tionship influences the extent of knowledge sharing during

the IS development process. The relationships between

variables are shown in the research framework in Fig. 1.

3.1 Dependence, trust and knowledge sharing

In a service relationship, a successful relationship is built

by creating and maintaining a reciprocal profitable rela-

tionship with the partner and showing cooperative behav-

iors such as exchanging information and knowledge with

the partner [36]. If there is high joint dependence in a

client–vendor relationship, the dependence plays a key role

in creating a strong partnership [32]. When there is higher

dependence on the partner, the firm tends to care more

about the interests of the partner and is willing to help the

partner [37]. In a channel relationship, if one firm is highly

dependent on its partner, it will devote significant effort to

fulfill the partner’s requests so that it does not lose its status

as a valuable partner. Thus, dependence on a partner has a

strong effect on information exchanges as a form of rela-

tional behavior [8].

During the requirements analysis process in IS devel-

opment projects, IS consultants ask for the case of business

requirement from users and design the functions of system.

In this case, the IS consultants depend on the business

client’s knowledge of processes or functions [3]. Depen-

dence on the partner in a project has a positive effect on

knowledge sharing in teams [38]. Accordingly, we propose

the following:

H1 Dependence on the partner is positively related to

knowledge sharing.

Building trust within a project, in particular within the

context of a dyadic relationship between business clients

and IS consultants, is crucial for the effective execution of

the project [39]. Yuan et al. [18] explains trust as the extent

to which there is reciprocal trust within software developer

dyads from interacting teams. In the information systems

literature, trust is considered to be a determinant of the

effectiveness of the knowledge-sharing activities [38].

Trust in management plays a critical role in facilitating

knowledge sharing within and between teams [40].

Kanawattanachai and Yoo [41] examine the role of trust in

the project setting and highlight the fact that trust affects

knowledge sharing in a virtual team over time. If system

developers from different groups trust each other, they will

be likely to share their knowledge with the developers

within the teams because they expect to make good use of

Fig. 1 Research model
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the knowledge. Additionally, Maurer [42] identifies how

trust between project participants affects knowledge ac-

quisition in a project context. Under a condition of high

trust, the project members are more likely to receive pro-

ject-related knowledge [5]. Therefore, we propose the

following:

H2 Trust in the partner is positively related to knowledge

sharing.

The dependence of one party on another defines the ex-

tent to which the dependent party relies on the relationship

for the fulfillment of important needs [43]. In the project

environment, dependence refers to the extent to which a

participant believes that he/she depends on the other to

carry out his/her work [44]. Dependence also means that

one party’s outcomes are contingent on the trustworthy or

untrustworthy behavior of others [45]. When performing

complicated tasks involving limited alternative sources of a

critical resource, the buyer’s satisfaction in a high depen-

dence relationship between a buyer and a seller is likely to

enhance the buyer’s trust in the seller [46]. Wicks et al. [47]

argue that the amount of trust can differ based on the de-

pendence level in the relationship. Wells and Kipnis [45]

empirically show that a manager’s dependence on an em-

ployee is related to the employee’s trust in the manager.

Grant and Baden-Fuller [48] found that mutual dependence

has a positive impact on trust in an IT outsourcing rela-

tionship. The following hypothesis is proposed:

H3 Dependence on the partner is positively related to the

trust in the partner.

3.2 Relationship benefits and investments: perceived

exchange characteristics

In a customer–provider relationship, the service provider

typically tries to give the customer benefits that will fulfill

the customer’s needs [49]. Customers who continue to re-

ceive the supplied benefits will maintain their relationship

and the benefits will be likely to make the customer feel

locked into their relationship [50]. Relationship benefits

have been shown to affect relational mediators such as trust

and commitment positively [51]. Relationship benefits are

considered to be important factors when building rela-

tionships because they reduce uncertainty about the level of

the service being offered, increase the perceived trust in the

partner, and enhance the level of service expectations [52–

54].

When benefits of the relationship have been proven by

the partner, the customers will be willing to maintain the

relationship with their partner and will depend on their

partner [31]. Palmatier et al. [55] also suggest that the

customer’s perception of relationship benefits have a

positive impact on the perceived switching costs. Cus-

tomers with a perception of higher switching costs are

more dependent on their partners. In an IS outsourcing

environment, an analysis of the client’s data allows the IS

service provider the opportunity to provide suitable IS

functions to their clients during the IS contract. These are

the relational benefits that the clients can experience with

their IS service provider, and they are predicted to entice

the client to maintain their contract [56]. Based on this

discussion, we propose the following:

H4a The perceived relationship benefits are positively

related to dependence on the partner.

H4b The perceived relationship benefits are positively

related to the trust in the partner.

Service providers who want to keep their customers are

willing to express their friendship, rapport and social sup-

port [57]. According to Bendapudi and Berry [31], a rela-

tionship investment is composed of people, equipment, and

process investments between both parties. A relationship

investment can contribute to a higher level of trust in a

cooperative relationship. Trust typically means the per-

ception that another party has the ability to meet his/her

goals [58]. A high relationship investment leads to a

positive estimation of the partner’s intention to maintain

the relationship [6], and it influences the customer’s feel-

ings associated with the service experience [59]. Therefore,

trust is the primary element involved in developing high-

level relationships between the customer and the supplier

[60].

According to [61], one enhancement strategy for a re-

lationship between the customer and the supplier is having

the supplier create customer switching costs to lock in the

relationship. Effective relationship investment by the

partner increases the costs of switching to alternative re-

sources and creates customer dependence [31]. If the ser-

vice supplier provides a unique and irreplaceable

investment in the relationship, they will increase their

customer’s perception of the level of dependence [62].

Establishing various relationship ties between a customer

and a provider requires effort and attention to enhance the

interaction. The amount of investment leads to high at-

tachment to the provider by the customer and to stronger

relationship bonds during the service relationship. Thus, we

propose the following:

H5a The relationship investment is positively related to

the dependence on the partner.

H5b The relationship investment is positively related to

the trust in the partner.
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3.3 Expertise and similarity of project values:

partner characteristics

The project team consists of various experts from different

organizational contexts. The expertise of the project team

refers to the aggregation of individual skills and knowl-

edge. In IS literature, expertise refers to IS consultants’

ability to support the client by implementing the IS solution

[63]. If the provider is perceived to be an expert, the cus-

tomer will try to maintain their relationship with the pro-

vider [31]. When competent experts increase the value of

the customer, the customer wants to strengthen and main-

tain the relationship with their experts [64]. The partner’s

capabilities encourage the customer to increase their level

of dependence on the partner; the customer needs to

maintain their relationship with the exchange partner to

achieve their desired goals [65]. The partner’s capabilities

also generate customer loyalty by providing core offerings

and operations that create benefit-based dependence or

increase cost-based dependence [66].

The perceived expertise of the partner can also increase

the partner’s trust in the customer. Expertise has been

found to be a determinant of trust [67]; across a variety of

contexts, including health care [68] and other high-in-

volvement services such as tool development [69] and IS

service provision [70]. Johnson and Grayson [71] found

that service provider expertise is an antecedent of cognitive

trust because the assessments of expertise and cognitive

trust are both considered to be components of the evalua-

tion process. The following hypotheses are proposed:

H6a The partner’s expertise is positively related to the

dependence on the partner.

H6b The partner’s expertise is positively related to the

trust in the partner.

The level of similarity between a service provider and a

customer represent the presence of common values and

interests in provider–customer relationships [72]. From the

perspective of a business client, similarity of business

values with the partner means that the customer’s percep-

tion of the goals and the partner’s vision are recognized as

being similar [73]. Partner similarity enhances trust de-

velopment because the ‘‘sense-making process relies on

congruent expectations and assumptions held by transact-

ing parties about each other’s prerogatives and obliga-

tions’’ [74]. Similarity helps develop trust because actors

readily identify with each other, enhancing the social ef-

ficiency of their interactions [75].

In the case of an ERP implementation, shared cultural

characteristics, sometimes referred to as cultural similarity,

should increase the user’s trust in the vendor by identifying

shared values and similar lifestyles and appearance between

the client and the vendor [76]. This similarity to the IS

consultants can provide a level of shared understanding

about different behaviors in the interaction between the

parties and can reduce the risk of misunderstanding indi-

vidual behaviors while the project is carried out. Indeed, in

customer–provider relationships, perceived similarity in-

creases trust [58]. The following hypotheses are proposed:

H7a The similarity of the project values is positively

related to the dependence on the partner.

H7b The similarity of the project values is positively

related to trust in the IS partner.

3.4 Communication frequency: interaction

Communication frequency refers to how often information is

exchanged between different functional areas of an organiza-

tion over a certain period of time [77]. Hartwick and Barki [78]

suggest that frequent communication activities should be in-

cluded as part of the user’s participation in IS development.

The frequency of communication is argued to influence

the customers’ opinions about their relationships with their

partners. Frequent communication also helps to build and

maintain the team’s social capital, which is embedded in

the team members’ relationships [16]. The frequency with

which partners communicate to solve business issues has

been shown to be a key factor in the customer–provider

relationship [49]. Mitręga and Katrichis [79] found that

communication frequency positively influences the seller’s

level of dependence in the relationship.

Giddens [80] suggested that trust is likely to develop when

individuals frequently communicate through face-to-face

contact. Frequent communication in which conflicts are

solvedwith an organization’s employees builds a strong sense

of positive trust [81]. Anderson and Narus [82] stated that

communication is positively associated with customer trust.

The reason that communication frequency contributes to the

improvement of trust is that more frequent communication

enables an understanding of personal characteristics and the

organizational context [83]. We propose the following:

H8a The frequency of communication is positively re-

lated to the dependence on the partner.

H8b The frequency of communication is positively re-

lated to the trust in the partner.

4 Research method and procedure

This study has been conducted as a survey research, ex-

ploring relationships among constructs identified in the

research model, specifically the relationship benefits,
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relationship investments, partner expertise, project value

similarity, and communication frequency against the level

of trust, dependence and knowledge sharing.

4.1 Measurement development

All measures were adopted from prior studies. Most of

items are adopted from Park and Lee [84] except the items

for the relationship benefits and the relationship investment

constructs. Items measuring the level of relationship ben-

efits were developed based on the six items used by

Sweeney and Webb [49] and Reynolds and Beatty [85].

The scale of relationship Investment were modified from

Kristof De et al. [86] ’s three items.

In studying dependence and trust, Park and Lee [84]

were conceptualizing the project complexity as critical

antecedent while this study focuses on input for relation-

ship (relationship investment) and outcome of relationship

(relationship benefits) in IT service context. In this regard,

a survey for this study was administered among client

personnel while Park and Lee [84] administered the survey

in matched pairs of client personnel and service personnel

in same project teams. Appendix A presents adopted

measures along with their studies. Though the items are

adopted, standard procedures for measurement develop-

ment were applied wherever needed involving the use of

multi-item indicators for reliability and unidimensionality.

Final questionnaire contained 34 items for eight constructs.

Threats of common methods bias were assessed using

Harman’s one-factor test. Following the procedure rec-

ommended by Podsakoff et al. [87], we entered all of our

variables in an exploratory factor analysis; the dataset

would have a common methods bias problem if a single

factor emerged that accounted for a large percentage of the

variance in the resulting factors. However, a single factor

did not emerge in our analyses, and the first factor ac-

counted for 42.9 % of the total variance.

4.2 Sampling and data collection

Data were collected from client side project leaders from

March to May 2013. In data collection, a two-stage ap-

proach was used. Survey packages included a cover letter

and questionnaires with demographics, antecedent vari-

ables and knowledge sharing. 213 client side project

leaders in three different IT service firms were contacted by

email and phone soliciting the participation. All of these

leaders are currently responsible for IT service projects for

their clients. One firm is specialized in maintenance of SAP

ERP across different industries while the other two are

general IT outsourcing providers serving various clients in

various industries. Project representatives who responded

with willingness to participate in our study were then

contacted by e-mail in the second stage. We electronically

delivered the survey packages to 165 client side project

leaders who agreed to participate.

We made follow-up phone calls or send emails to in-

crease the response rate. A total of 126 responses were

collected over the period of 2 months. This yielded a valid

response rate of 76.4 %. Non-response bias was tested by

comparing differences between the first wave of respon-

dents (first quartile) and the last wave of respondents (last

quartile) on key demographic and study variables. This

comparison was based on the premise that the last wave of

respondents were more likely to be similar to non-re-

spondents [88]. The comparative assessment revealed no

significant differences in demographics and study vari-

ables. Demographic information of the final respondents

and descriptive project details are provided in Table 1.

5 Analysis and results

Partial least squares (PLS) method is used to evaluate the

relationships specified in the research model. PLS has the

ability to handle relatively small sample sizes, making it an

appropriate choice for testing this research model [89].

With PLS, the psychometric properties of the scales used to

measure the variables are tested and the strengths and di-

rections of the pre-specified relationships are analyzed

[90]. PLS was used in a two-stage approach. In the first

stage, all measurement models were examined for proper

psychometric properties. The second stage focused on

testing the research model and the hypotheses-structural

model.

5.1 Measurement model

The assessment of the measurement model is determined

by examining several tests of convergent and discriminant

validity [91]. To assess convergent validity, (1) individual

item reliability and (2) construct reliability are assessed.

Internal consistency is assessed by examining the loadings

of the measures with their respective constructs. A gener-

ally accepted rule of thumb is to accept items with loadings

of 0.70 or above, which suggests that there exists more

shared variance between the construct and its measures

than error variance [89]. The descriptive statistics, weights,

and loadings can be found in Table 2.

Construct reliability is assessed with two internal con-

sistency indicators: composite reliability and average

variance extracted (AVE) scores. AVE is similar to Cron-

bach’s alpha. All relevant composite reliability measures in

this survey are higher than 0.880 (see Table 2), providing

strong evidence of reliability [89]. With respect to the AVE

scores, a value of 0.5 is required to provide evidence of
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satisfactory construct reliability [33]. All of our scores

meet this standard. The reliability of the measures (items

and scales) is adequate for the analysis.

To evaluate discriminant validity, AVE can be used.

There are two procedures for assessing discriminant va-

lidity. First, AVE values must be examined to determine if

they are consistently greater than the off-diagonal corre-

lations. Table 3 shows the correlations among the con-

structs, where the values in the diagonal are the square

roots of the AVE scores. Hence, it can be concluded that

the measurement model demonstrated adequate dis-

criminant validity [33]. Second, each within-construct item

must load highly on the construct it is intended to measure,

and the cross-loadings need to be lower than the within-

construct item loadings. All constructs meet these re-

quirements. When assessing discriminant validity, items

not loading highly on their own constructs, but instead

loading on other constructs, were deleted.

5.2 Structural model

Measurement model analysis verified the reliability and

validity of the measurement items for this study. In the next

stage, the assessment of the structural model involves es-

timating the path coefficients and the R2 values using PLS.

Path coefficients explain the strengths of the relationships

between the independent and dependent variables, whereas

the R2 value is a measure of the predictive power of a

model regarding the dependent variables. To assess the

statistical significance of the model’s path estimates, a

bootstrapping method (with 2000 re-samples) was used

[92]. The target t test value was 1.960 (for p\ 0.05 using

two-tailed tests). The sample size of 126 exceeded the

recommended minimum of 50, which represented 10 times

the number of independent constructs influencing a de-

pendent construct [89]. Results of PLS analysis are pre-

sented in Fig. 2. Path coefficients are the standardized beta

coefficients from the PLS analysis. A summary of the test

results is shown in Table 4.

As expected, dependence on the partner is significantly

associated with relationship benefits (b = 0.284,

p\ 0.01), relationship investments (b = 0.219, p\ 0.01)

and expertise (b = 0.222, p\ 0.05), which together ex-

plain 55.1 % of the dependent variable’s variance. Three

paths have effects in the direction hypothesized, and Hy-

potheses 4a, 5a and 6a are therefore supported. Contrary to

expectations, similarity of the project value and commu-

nication frequency did not significantly affect dependence.

Thus, Hypotheses 7a and 8a are not supported. As also

hypothesized, trust in the partner is significantly associated

with expertise (b = 0.332, p\ 0.01), similarity of the

project value (b = 0.286, p\ 0.01), and dependence

(b = 0.202, p\ 0.01), which together explain 65.9 % of

the dependent variable’s variance. Three paths have

Table 1 Respondent’s

characteristics
Respondent’s variable N % Project variable N %

Gender Project size (members)

Male 104 82.5 *10 58 46.0

Female 22 17.5 11–20 29 23.1

Position 21–30 12 9.5

CEO/CIO 31 24.6 31* 27 21.4

Project manager 64 50.8 Project statues

Project leader 31 24.6 System planning 0 0.0

Job experience (year) Requirement analysis 32 25.4

*4 23 18.2 Analysis and design 37 29.3

5–8 31 24.6 Development and test 39 31.0

9–12 40 31.7 Roll-out 18 14.3

13–16 22 17.5 Project type

17–20 7 5.6 Data management 30 23.8

20* 3 2.4 Business intelligence 15 11.9

Firm type Enterprise resource planning 43 34.1

Technology/network 31 24.5 Supply chain management 9 7.1

Manufacturing 64 50.8 Human resource 4 3.2

Transportation 1 0.8 Customer resource management 4 3.2

Banking, insurance 23 18.3 Accounting and financing 17 13.5

Software 4 3.2 Web application 5 3.2

Health care 3 2.4

Total 126 100.0 Total 126 100.0
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effects in the direction hypothesized, and Hypotheses 3, 6b

and 7b are therefore supported. However, Three inde-

pendent variables—relationship benefits, relationship in-

vestment and communication frequency—have no

significant effect on trust in the IS consultant. Thus, H4b,

H5b and H8b are not supported. As shown in Fig. 2, de-

pendence (b = 0.330, p\ 0.01) and trust (b = 0.341,

p\ 0.01) significantly influence knowledge sharing, ac-

counting for 37.3 % of the variance and providing support

for Hypotheses 1 and 2.

Table 2 Confirmatory factor analysis

Construct Mean SD Factor Average variance extracted Composite reliability Cronbach’s alpha

Relationship benefits

RBE1 5.397 1.005 0.848 0.658 0.920 0.897

RBE2 5.460 0.952 0.804

RBE3 5.460 1.056 0.834

RBE4 4.960 1.670 0.814

RBE5 4.540 1.547 0.797

RBE6 4.683 1.473 0.768

Relationship investment

RIN1 5.452 1.100 0.932 0.867 0.951 0.923

RIN2 5.548 1.025 0.936

RIN3 5.476 1.164 0.924

Expertise

EXP1 5.754 0.797 0.890 0.780 0.934 0.906

EXP2 5.635 0.796 0.868

EXP3 5.706 0.972 0.896

EXP4 5.698 0.966 0.879

Similarity of project value

SIM1 5.468 0.977 0.853 0.762 0.928 0.896

SIM2 5.405 1.029 0.837

SIM3 5.325 1.151 0.909

SIM4 5.333 1.159 0.891

Communication frequency

FRE1 5.302 1.292 0.706 0.711 0.880 0.796

FRE2 5.468 1.041 0.927

FRE3 5.468 1.048 0.881

Trust

TRU1 5.310 0.959 0.883 0.766 0.942 0.924

TRU2 5.333 0.947 0.894

TRU3 5.365 1.070 0.844

TRU4 5.429 0.967 0.874

TRU5 5.540 0.873 0.880

Dependence

DEP1 5.825 0.886 0.855 0.727 0.889 0.813

DEP2 5.579 0.958 0.848

DEP3 5.802 0.955 0.856

Knowledge sharing

KSH1 5.286 0.970 0.881 0.737 0.944 0.929

KSH2 5.429 0.933 0.857

KSH3 5.460 0.960 0.802

KSH4 5.302 0.974 0.868

KSH5 5.183 1.148 0.857

KSH6 5.317 1.001 0.883
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Table 3 Correlations analysis Constructs REB REI EXP SIM FRE TRU DEP KSH

Relationship benefits 0.811

Relationship investment 0.659 0.942

Expertise 0.617 0.554 0.883

Similarity of project value 0.517 0.528 0.603 0.873

Communication frequency 0.410 0.350 0.299 0.523 0.843

Trust 0.588 0.608 0.713 0.683 0.395 0.875

Dependence 0.655 0.617 0.613 0.555 0.384 0.660 0.853

Knowledge sharing 0.408 0.380 0.351 0.451 0.579 0.559 0.553 0.858

Fig. 2 Structural model analysis results

Table 4 Hypotheses tests Hypothesis b T-value Supported

H1 Dependence ? knowledge sharing 0.330* 2.509 Yes

H2 Trust ? knowledge sharing 0.341** 3.267 Yes

H3 Dependence ? trust 0.202* 2.514 Yes

H4a Relationship benefits ? dependence 0.284** 2.909 Yes

H4b Relationship benefits ? trust 0.005 0.058 No

H5a Relationship investments ? dependence 0.219* 2.407 Yes

H5b Relationship investments ? trust 0.139 1.822 No

H6a Expertise ? dependence 0.222* 2.225 Yes

H6b Expertise ? trust 0.332*** 4.254 Yes

H7a Similarity of project value ? dependence 0.129 1.155 No

H7b Similarity of project value ? trust 0.286** 3.115 Yes

H8a Communication frequency ? dependence 0.058 0.765 No

H8b Communication frequency ? trust 0.018 0.204 No

* p\ 0.05; ** p\ 0.01; *** p\ 0.001
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6 Discussions and conclusions

This research extends our understanding of knowledge

sharing in IT service projects. The trust-dependence

mechanism adopted from the social exchange theory pro-

vides us with the larger picture of knowledge sharing in IT

service projects. Though several previous studies intro-

duced the trust-dependence mechanism as the mediating

vehicle for effective knowledge sharing in IT service pro-

jects adopting the social exchange theory, the exchange

specific characteristics are introduced here additionally as

critical antecedents of dependence and trust, and em-

pirically validated. Further studies are in due order to ex-

plicate the details confirming the results presented here.

Specifically, the findings in this study indicates that

exchange specific characteristics—relationship investment

and benefits—are more strongly associated with depen-

dence than with trust itself, suggesting mediating role that

dependence is playing between social exchanges occurred

and trust built among team members. Exchanges in the

relationship possibly increase the dependence level per-

ceived by clients of IT service projects, but not the trust

directly. Rather, the trust level is more strongly associated

with the perceived expertise level of partners. Though

numerous studies were conducted exploring details of trust

in IT service projects context, further studies would still be

needed explicating mechanism operating trust and depen-

dence in IT service projects. Complex knowledge needs to

be shared, exchanged and embodied by team members

striving to build systems for novel business applications for

competitive survival and advantages in this technologically

fast advancing environment.

This study suggests that it is important for project teams

to try to enhance trust in their partners by utilizing exper-

tise and the sharing of project value because trust will af-

fect knowledge sharing. As dependence strongly influences

knowledge sharing practice, the ability of the project

manager to manage dependence appears to be more ef-

fective for increasing knowledge sharing than a trust-based

approach as dependence would be more manageable via

relationship investments and benefits. Nurturing and fos-

tering exchange related activities seems to increase feelings

of investments and expected benefits and critically building

trust leading to more active knowledge sharing.

Also, as similarity of the project value is critical in

building trust along with perceived expertise level of

partners, activities can be planned to foster and assimilate

the strategic goals and intended purpose of the system

across different teams and team members of IT services.

Other interesting finding is that the communication fre-

quency seems to be not so much effective in building de-

pendence or trust. It may suggest the importance of quality

of communication compared to quantity of communication

among team members.

This study has limitations. First is the snowball sample

problem. Random sampling is not easy to conduct in this

area because a comprehensive listing of IS development

projects is not available. The sample is limited to project

leaders in three IT service firms in Korea. Further studies

can be conducted in different firms in different countries.

Another limitation is that the instrument is designed to

measure perceptions of current projects rather than com-

pleted projects. Good side is that it may reduce the retro-

spective bias at a minimum level, but bad side is that their

perceptions may change as project progresses and when

even completed. For example, perceive level of expertise

and relationship benefits in one phase of a project may be

different from following phases. Only longitudinal study

following the changes throughout a project can prevent and

overcome this limitation.

This study suggested the roles played by exchange

specific characteristics in IT service project relationships.

Further research can be conducted exploring and expli-

cating further details of these constructs, along with other

cognitive constructs such as individual motivation (e.g.

team motivation, clients’ and IS consultants’ motivation),

that may lead to effective knowledge sharing among

members of different background in IT service context.
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Appendix: Measurement items

Expertise—Spake and Megehee [68]

1. My partner has specialized knowledge.

2. My partner has extensive, broad knowledge.

3. My partner is experienced in solving problems like

mine.

4. My partner contributes expertise and experience in

executing the IS Project.

Relationship benefits—Sweeney and Webb [49] and Rey-

nolds and Beatty [85]

1. I value very highly of the convenience my partner

provides to me.

2. I value very highly of the time-saving my partner

provides to me.

3. I benefit from advices my partner gives to me.

4. I make better decisions because of my partner.

5. I enjoy spending time with my partner.
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6. I have more than just a formal business relationship

with my partner.

Relationship Investment—Kristof De et al. [86]

1. My partner makes efforts to increase my loyalty.

2. My partner makes various efforts to improve the tie

with me.

3. My partner really cares about relating with me.

Similarity of project value—Nicholson et al. [73]

1. My partner and I share the same basic project values.

2. My partner and I agree about how to manage the

projects.

3. My partner and I think alike about how to manage the

projects.

4. I think that my perception of project value is similar to

that of my partner’s.

Communication frequency—Massey and Kyriazis [93]

1. Electronic mail

2. Scheduled one-to-one meetings (face-to-face)

3. Informal face-to-face conversations in a non-work

setting (e.g. after-work drinks, barbeques)

Trust—Park et al. [94]

1. My partner is open and honest when problems occur.

2. My partner helps me make critical decisions.

3. My partner is always willing to provide assistance.

4. My partner is always sincere.

5. My partner would be trusted completely.

Dependence—Yilmaz et al. [32]

1. My partner is important to our IS Project.

2. My partner is crucial to our overall IS performance.

3. It would be costly to lose my partner.

Knowledge Sharing—Bock et al. [28]

1. We share the minutes of meetings or discussion

records in an effective way.

2. We always provide technical documents, including

manuals, books, training materials to each other.

3. We share project plans, project status in an effective

way.

4. We always provide know-where or know-whom

information to each other in an effective way.

5. We try to share expertise from education or training in

an effective way.

6. We always share experience or know-how from work

in a responsive and effective way.
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