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User  related  issues  have  long  been  broadly  discussed  in  the  information  system  development  (ISD)  project
research area.  In  this study,  we  focus  on user  risk  and  identify  two  risk  countering  approaches  to  demon-
strate  how  to  deal  with  user  risk  and  its  negative  impact  on ISD projects.  We hypothesize  that  (1)  user
risk  has  a negative  impact  on project  performance,  (2)  users’ bond  with  the  project  and  the  development
team  can  help  reduce  user  risk, and  (3)  developers’  task  knowledge  and  vertical  coordination  can  ease  the
ser risk
isk coping
isk reduction

negative  impact  of  user  risk  and  increase  project  performance.  A  quantitative  approach  with  survey  data
collected  from  240  practitioners  confirmed  our hypotheses.  In addition,  we  interviewed  seven  developers
and  three  user  representatives  to complete  our  understanding  of  this issue.  Implications  for  academia
and  practitioners  are  discussed  at the  end  of  this  paper.  Suggestions  for future  research  directions  are
also provided.
. Introduction

User related issues have long been discussed by different
esearch streams in the information system development (ISD)
roject research area. For example, user participation research indi-
ates that users should participate in the ISD process to prevent the
eveloped system from deviating from users’ actual needs (He &
ing, 2008; Ives & Olson, 1984). Control based studies have pointed
ut that users can serve as controllers to ensure the performance
f the project and the quality of the developed system (Kirsch,
ambamurthy, Ko, & Purvis, 2002). By jointly reviewing the devel-
ped system, the impact of uncertainty can be eased (Hsu, Chan,
iu, & Chen, 2008). Agile software development research, which
s growing in popularity and importance in practical and academic
ircles, emphasizes the importance of individuals, interactions, and
ser collaboration in software projects (Lee & Xia, 2010). Thus, users
ot only play an important role but also cannot be absent from the
rocess of software development (Misra, Kumar, & Kumar, 2009;
umpe & Schröder, 2002). Moreover, previous studies (e.g., Lin &

hao, 2000; Wagner & Piccoli, 2007) concluded that granting users
he right to engage not only increases the quality of requirements
etermination but also raises the users’ level of commitment and
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acceptance. However, it is noticeable that conclusions made by
these studies rely on one basic assumption: users are willing to
cooperate when needed. In fact, a lack of user support is often cited
as one risk factor which amplifies the variation during the develop-
ment process (Addison, 2003; Wallace, Keil, & Rai, 2004a, 2004b).
Thus, in this paper, user risk reflects an unwillingness to cooperate,
resistance to change, lack of commitment to the project, conflict
between users, and negative attitudes toward the project. Various
reasons may  induce users not to cooperate with developers dur-
ing the development process. Uncooperative users may  even resist
changes brought by the new system (Chatzoglou & Diamantidis,
2009; Kim & Kankanhalli, 2009; Lapointe & Rivard, 2005). Conse-
quently, insufficient support from users makes project planning
and control difficult and reduces the probability that the project
goal can be achieved effectively and efficiently (Wallace et al.,
2004a, 2004b). This suggests the need to consider user-related risks
seriously and explore potential approaches to counter them. There-
fore, this study aims to explore the means by which user risk and
its negative impact on project performance can be eased.

To answer this question, we  proposed a model to demonstrate
how different approaches can be used to counter user risk through
incorporating the reduction and coping concept in uncertainty and
risk management literature (Field, Ritzman, Safizadeh, & Downing,
2006; Hsu, Lin, Cheng, & Linden, 2012). While risk reduction refers

to ways to bring down the level of risk directly so as to mini-
mize its impact on performance, risk coping refers to attempts
to reduce the negative effects of risk without addressing the risk
directly. In this study, we  proposed that, first, users’ bonds with
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he project and the development team can help reduce the level
f risk. Users are more willing to engage in the development pro-
ess when they are bonded with the project strongly. Second,  we
roposed the moderating role of developers’ business knowledge
nd vertical coordination on the relationship between user risk and
roject performance. The concept of vertical coordination can serve
s actions undertaken through project managers, functional man-
gers, or even higher level steering committees. The moderating
ffects highlight the important concept that the negative impact
f user risk on project performance can be suppressed when these
wo conditions exist. Furthermore, in order to complete our under-
tanding of this issue, we  adopted a two-phase approach. In the
rst phase, we adopted survey data to quantitatively test the rela-
ionship between user risk and project performance, the effects
f users’ bonds with the project and the development team on
ser risk, and the impacts of vertical coordination and develop-
rs’ task knowledge on project performance. In the second phase,
e used qualitative data from interviews with user representatives

nd project developers to have further insights.
By determining how user risk and its negative impact on project

erformance can be reduced, this study contributes to informa-
ion system development research by highlighting the ways to
trengthen users’ bond with developers and project teams to ensure
hat user risk and its negative impact can be eased. The remainder
f the paper proceeds as follows. We  first review the impact of user
isk on project performance and develop the concept of the users’
ond with the project and the development team. Based on risk
eduction and coping concepts, we then hypothesize approaches
o reduce user risk and mitigate its negative impact on project per-
ormance. In Section 3, methods to collect required data to examine
ur hypotheses are introduced. Section 4 presents the data analy-
is result and discussion, accordingly. Lastly, conclusions are made
nd suggestions are provided.

. Literature review and hypotheses development

.1. User risk and project performance

Wallace et al. (2004a, 2004b) defined software project risk as a
et of factors or conditions that can pose a serious threat to the suc-
essful completion of a software project and identified six risk factors,
ncluding team risk, organizational environment risk, requirements
isk, planning and control risk, user risk, and complexity risk. Fur-
hermore, Alhawari, Karadsheh, Nehari Talet, and Mansour (2012)
oted that risk is a barrier to success and may  lead to a nega-
ive impact on the project goal. To avoid project failure, managers
hould identify and control those risk factors which may  lead to cost
nd schedule overruns, unmet user requirements, and the inabil-
ty to deliver business value. Among those identified risk factors,
ser risk drew our attention. User risk reflects an unwillingness to
ooperate, resistance to change, lack of commitment to the project,
onflict between users, and negative attitudes toward the project.
ser risk is a critical problem because users should be involved

n the ISD process. For example, from knowledge integration per-
pective, Grant (1996) pointed out that knowledge resides within
he individuals in an organization and certain integration is needed
o generate effective cross-domain solution. In ISD, since devel-
pers have technical knowledge for carrying out the final system
nd users possess business knowledge to guide the direction of
evelopment, effective knowledge integration is needed for effec-
ive system development (Mitchell, 2006). However, boundaries

etween users and developers may  limit the effectiveness of knowl-
dge integration between these two parties (Carlile, 2002, 2004).
mpirical studies indicated that user risk may  lead to lower system
uality (Barki, Rivard, & Talbot, 2001; Choe, 1998; Hunton & Price,
ation Management 34 (2014) 533–545

1997; Hwang & Thorn, 1999), and unwillingness to use the system
(Baroudi, Olson, & Ives, 1986; Choe, 1996, 1998; Gallivan & Keil,
2003; Guimaraes & Igbaria, 1997; Kim & Lee, 1986; Mak, Schmitt, &
Lyytinen, 1997). Wallace et al. (2004a, 2004b) further argued that,
as a component of social subsystem risk, user risk leads to techni-
cal subsystem risk. Through technical subsystem risk and project
management risk, the final process and product performance are
undermined. On the other hand, the agile software development
approach is getting popular recently. It is noticeable that users can-
not be excluded from the development process, given the nature of
some agile approaches (Misra et al., 2009). Specifically, users need
to collaborate with developers intensively during the development
process to verify the developed function for every short period. If
cooperative support from users is lacking, the agile approach must
not be adopted or the outcome is doomed to fail. Therefore, project
managers should minimize user risk so as to reduce the variation
during the ISD process, which then leads to better project outcomes.

Project management literature has classified project outcomes
into two  types: product and process (Nidumolu, 1996; Wallace
& Keil, 2004). Product performance is defined as the extent to
which the designed system contains adequate design or can reflect
users’ needs (Wallace et al., 2004a, 2004b). To have high product
performance, the project team should possess mature analyz-
ing knowledge and methodological tools to capture users’ actual
requirements (Faraj & Sproull, 2000; Nidumolu, 1995). However,
in addition to the availability of required analyzing knowledge and
methodological tools, users play an important role in helping clar-
ifying the actual requirements. They should engage in the early
stages to verify the design or join the review meeting in the later
stages to ensure that the quality of the developed system can really
meet their needs (Hsu, Lin, Zheng, & Hung, 2012). One of the most
direct consequences of lack of support from users is that actual user
requirements are difficult to obtain and, therefore, the developed
system cannot support the operational needs of business.

H1a. User risk is negatively associated with product performance.

The lack of user support may  also lead to low quality process
performance. Process performance refers to the extent to which
a project team achieves predefined project goals within budget
and on schedule (Schwalbe, 2002). Many projects cannot adhere
to predefined schedules or budgets because development teams
are unable to determine the actual requirements or fail to identify
serious fatal designs in the early stages. It is not uncommon that a
flawed and inappropriate system is first presented to users in the
late stages of system development. The cost for reworking flaws
found in the later stages is much higher than for those found in the
early stages (Boehm & Turner, 2003). The most direct consequence
is a delayed schedule or budget overrun. Therefore, flaws should be
identified and corrected as early as possible. Users should serve as
a control tool to monitor system development and identify poten-
tial flaws from the business perspective (Kirsch et al., 2002). The
project is, therefore, able to adhere to the predefined schedule and
budget. Therefore, we hypothesize that:

H1b. User risk is negatively associated with process performance.

Although user risk may  cause variation in the development
process and undermine final performance, it is not totally uncon-
trollable. In this study, we propose that the impact of user risk
on project outcomes can be managed through two ways: reduc-
ing the level of risk (reduction) and mitigating its impact on
performance (coping). These two concepts were proposed by Field
et al. (2006) to address the mitigation of the negative impacts

resulted from operational uncertainty in service area. They argued
that uncertainty-countering approaches should be classified into
reduction and coping two  types. Reduction refers to ways to bring
down the level of uncertainty directly so as to minimize its impact
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n performance whereas coping refers to attempts to reduce the
egative effects of uncertainty without addressing the uncertainty
irectly. Hsu, Lin, Cheng, et al. (2012) and Hsu, Lin, Zheng, et al.
2012) adopted these two concepts to illustrate the possible ways
o deal with the problem of incorrect requirements in information
ystem development project. They further extended this research
tream by showing that (1) the direct effects (from reduction
n risk) represents that those approaches can reduce the level
f risk directly and (2) the moderating effects (on the relation-
hip between risk and performance) reflects the idea that “coping
egative impacts resulted from risk without addressing on risk
irectly”. In this study, we followed this research stream and exam-

ne approaches that can be used to counter user risk from both
oping and reduction perspectives.

.2. Risk coping: developers’ business knowledge and vertical
oordination

As indicated above, risk coping emphasizes easing the impact of
isk on performance without making attempts to reduce risk itself
Field et al., 2006). This implies that the project team can reduce the
egative impact resulting from user risk when it does take place. In
his study, we proposed that the negative impact of user risk may
e eased under two conditions: when developers possess sufficient
usiness knowledge and when developers are able to communicate
ith managers through vertical channels.

An information system development project is knowledge
ntensive and the final outcome is determined by the extent to

hich required knowledge resources are available. In addition to
evelopers’ technical knowledge, business knowledge is indispens-
ble (Ko, Kirsch, & King, 2005). It is well recognized that the major
enefit of having users in the development process is to increase
he availability of business knowledge (Tesch, Sobol, Klein, & Jiang,
009). However, it is noticeable that developers can also be the
ource of business knowledge. Developers’ business knowledge
efers to the extent to which developers understand the business
peration and application domain of new system. When developers
re more familiar with the organizational culture and management
tyle, the negative impacts resulting from uncooperative users can
e reduced. Developers’ business knowledge not only allows devel-
pers to communicate with users more effectively but also allows
he project team to carry out an appropriate design with reduced
evels of support from users. When adequate requirements are cap-
ured, the chance that an appropriate system can be developed
onsequently is high. In addition, without the need for rework, the
roject team can better achieve the predefined goal within budget
nd on schedule. Therefore, we hypothesize that:

2a. Developers’ business knowledge is positively associated
ith project process performance.

2b. Developers’ business knowledge is positively associated
ith project product performance.

As indicated above, system development requires both business
nd technical domain knowledge in the process of transform-
ng business requirements into system design. This implies
igh knowledge interdependencies among various stakeholders.

n order to effectively manage interdependences, coordination
etween sources of domain knowledge is needed (Andres & Zmud,
002; Thompson, 1967; Ven, Delbecq, & Koenig, 1976). Nidumolu
1996) stated two major types of coordination between different
nowledge sources: horizontal and vertical coordination. By view-

ng users and developers as major sources of business and technical
nowledge, horizontal coordination represents direct interaction
ctivities between these two parties through mutual adjustments
nd communications, via personal or group means. On the other
ation Management 34 (2014) 533–545 535

hand, vertical coordination can be viewed as actions undertaken
through vertical means. In most organizations, vertical coordina-
tion is through project managers, functional managers, or even
higher level steering committees.

Coordination through higher level managers helps reduce
project uncertainty through clarifying mission and scope (Parolia,
Goodman, Li, & Jiang, 2007). With a clear goal and scope, reasonable
planning and control can then be done and process performance
tends to be high. Vertical coordination also can help the project
team to obtain required resources. With adequate resources (e.g.,
advanced hardware and technical support), the developed system
tends to be of higher quality. Vertical coordination also serves as
one type of control mechanism. It provides a means by which the
project team can receive feedback about project performance from
functional or higher management (Ouchi & Maguire, 1975). With
this feedback, required adjustments can be made to get the devi-
ated development work back on the right track. Prior empirical
results indicated that vertical coordination can benefit project per-
formance through reducing residual performance risk (Nidumolu,
1996). Therefore, we hypothesize that:

H3a. Vertical coordination is positively associated with project
process performance.

H3b. Vertical coordination is positively associated with project
product performance.

One major benefit of having users in the development process is
to clarify the actual functions which are needed to support business
operations. Although a lack of user support reduces the opportuni-
ties to capture the real requirements, its impact can be minimized
when developers themselves are able to clarify the actual needs.
This relies on the business knowledge that developers possess. We
argue that, even though support from the user side is insufficient,
developers can still design and develop a system that fits busi-
ness needs if they know business operations processes well, are
able to obtain resources, and can remove barriers. Consequently,
higher project performance can still be achieved. From the product
perspective, without knowledge support from users, better system
design can still be derived if developers themselves have sufficient
business knowledge. On the other hand, from the process perspec-
tive, the project team can still execute and control the project well,
even when resources from users are low, if developers themselves
possess those resources. Hence, we hypothesize that developers’
business knowledge can suppress the negative impact of user risk
on project performance. Therefore, we hypothesize that:

H4a. The impact of user risk on project process performance is
less when developers have high business knowledge.

H4b. The impact of user risk on project product performance is
less when developers have high business knowledge.

We proposed that the project team or manager should adopt
vertical coordination to reduce the unwanted effect arising from
user risk. For example, when low motivated users are selected as
representatives, direct communication between the project and
functional managers in the steering committee meeting can help
clarify the goal, scope and requirements of the target system. Hav-
ing higher management involved also allows political barriers (or
conflicts between users and developers) to be resolved. Functional
managers can also act to increase the motivation of current rep-
resentatives or even simply replace current representatives with
more suitable ones. As an outcome, project execution can be more

efficient and the developed system can better fit users’ needs.
Furthermore, the project team can also obtain slack resources
through interacting with higher management directly (Galbraith,
1977; Thompson, 1967). Those resources can be used to cope with
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ariation resulting from resistant users. Therefore, higher perfor-
ance can be expected.

5a. The impact of user risk on project process performance is
ess when a vertical coordination mechanism is present.

5b. The impact of user risk on project product performance is
ess when a vertical coordination mechanism is present.

.3. Risk reduction: users’ bond with the project and the
evelopment team

As has been noted above, vertical coordination and develop-
rs’ task knowledge can lower the negative impacts of user risk on
roject performance; however, the negative impacts arising from
ser risk are not likely to be totally eliminated. This suggests a
eed to minimize risk itself to avoid any unwanted consequences.
e argue that users do not commit to the project or dedicate to

SD when they are not strongly bonded with the project team.
pecifically, low support is received from users because they don’t
ant to contribute (relational bond), they don’t know how to

ontribute (cognitive bond), or there is no chance for them to con-
ribute (structural bond). Since users and developers serve as two

ajor stakeholders in the ISD project, this study attempts to exam-
ne whether users are more willing to contribute when they are
onded with the project and the development team. We  view the
sers’ structural bond as the interaction pattern between users and
evelopers, the users’ relational bond as users’ emotional and affec-
ive connection with developers, and the users’ cognitive bond as
he extent to which users can understand the information system
evelopment process. Thus, the link between each bond and user
isk is hypothesized.

Users’ structural bond with the project represents the extent
o which users have sufficient opportunity to interact with devel-
pers. This can be represented by whether a formal participation
echanism exists which allows users to engage in the development

rocess. A formal participation mechanism provides opportunities
hich allow developers to interact with users. For example, users
ay  be invited to the project planning and review meeting. They

re informed of the progress of development work and requested
o evaluate and approve the developed system. We  expect that,
hrough joining the formal meeting, users are more familiar with
ystem development. With this opportunity, they can contribute
heir knowledge as well as validate the adequateness of the devel-
ped system. Participative decision making theory based studies
ave shown that users are more likely to stick with the project
hen they engage in the development process formally (Ives &
lson, 1984). User participation literature also indicates that users
re more psychologically inclined to stick with the project and the
eveloped system if they are included in the formal decision mak-

ng process (Barki & Hartwick, 1989; He & King, 2008; Kappelman
 McLean, 1991; Lin & Shao, 2000). As a consequence, lower level

esistance or more collaborative users are then expected. Therefore,
e hypothesize that:

6. Users’ structural bond with the project and the development
eam is negatively associated with user risk.

Users’ relational bond with the project and the development
eam refers to the extent to which users possess a strong rela-
ionship with developers of the target project. We  hypothesize

 negative effect of users’ relational bond on user risk based on
wo major reasons. First, users’ relational bond is the basis of pos-
tive behaviors within a relationship. With strong trust, actors are
ore likely to dedicate themselves to collaboration (Saunders &
lark, 1992). ISD studies also indicated that relationships between
wo parties promote knowledge sharing, knowledge integration,
nd knowledge exchange (Chiu, Hsu, & Wang, 2006; Tiwana &
ation Management 34 (2014) 533–545

Mclean, 2005; van den Hooff & de Winter, 2011; van den Hooff
& Huysman, 2009; Wasko & Faraj, 2005). Second, a pre-existing
relationship helps ease any negative process of interaction. For
example, a relationship between users and developers has been
shown to effectively reduce conflicts (Jiang, Klein, & Chen, 2006).
Therefore, we  hypothesize that:

H7. Users’ relational bond with the project and the development
team is negatively associated with user risk.

Users’ cognitive bond represents the extent to which users have
sufficient understanding of the nature of the ISD project. Users’
cognitive bond is also argued to be able to reduce user risk. First,
user’s experience with and knowledge of IT are important factors
of IS success (Sabherwal, Jeyaraj, & Chowa, 2006), and a lack of
ISD knowledge blocks users from participating in the development
process effectively (Saleem, 1996). For example, users will not be
fully engaged in the meeting when they are unable to understand
the content that developers express or when they are unable to
express their own thinking using technical language. Users are
more likely and more willing to contribute knowledge when they
clearly understand what to contribute. In addition, communica-
tion can be more effective and the exchange of knowledge can
be accelerated when shared understanding does exist (Ko et al.,
2005; Wasko & Faraj, 2005). A shared understanding is founded on
users’ IT knowledge and developers’ business knowledge (Tesch
et al., 2009). Second, with sufficient IT knowledge, users can better
predict the development process and, hence, monitor the devel-
opment performance (Kirsch et al., 2002). Therefore, only limited
extra learning loading is required for users to get involved in the
development process. As an outcome, high willingness to engage is
expected. Therefore, we  hypothesize that:

H8. Users’ cognitive bond with the project and the development
team is negatively associated with user risk.

Based on prior literature and arguments, we  proposed a theo-
retical model presented in Fig. 1 which summarizes the proposed
hypotheses as well as the nature of each relationship.

3. Research method

We  adopted a two-phase approach beginning with a survey
of project developers. The second phase included semi-structured
interviews with user representatives and developers to provide a
richer and more complete understanding of the target issue and to
validate the proposed theoretical model (Kaplan & Duchon, 1988;
Mingers, 2001; Venkatesh, Brown, & Bala, 2013). It is noticeable
that we used a survey approach to collect data from developers
to examine the proposed hypotheses listed above. Opinions from
developers only limited the explanation power of our conclusion
since opinions from users are also needed to capture their bonds
with the project (team) precisely. Therefore, the major reason for
adopting the qualitative research method is to complement and
comprehend the result that we  found through the quantitative
approach. In addition, the interview provides a chance for us to
have a deeper understanding of the field while the quantitative
approach allows us to ensure the generalizability with large, var-
ied samples. While this study can be considered as a mixed-method

type of research which aims at providing more abundant insights
to readers, we cannot ignore the qualitative nature of this study,
given that it is a field study which contains different approaches to
collect opinions from individuals concerning certain phenomena.
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Fig. 1. Re

.1. Phase one: survey

.1.1. Sampling
Based on our research purpose, individuals familiar with an

S project in terms of process and outcome characteristics were
referred in this study. For this reason, the target sample was IS
ractitioners with experience of involvement in ISD project teams

n the Top 1000 companies in Taiwan (CommonWealth, 2009).
iven that users’ bonds exist between team members and users
xclusively, the key respondents of this study were team members
ather than other stakeholders. A survey package was sent to the
ead of the MIS  department in each company. The survey asked

espondents to answer all questions with reference to their most
ecently completed project. The department head was  asked to
ass on the survey questionnaire to the most senior member in the
epartment who had participated in the most recently completed

able 1
emographic data – project (N = 240).

Measure Categories # % Meas

Project size Less than 10 182 75.8 Proje
11–20  36 15.0 

21–30  9 3.8 

31–40  2 0.8 

41–50  4 1.7 

More  than 50 2 0.8 

Missing 5 2.1 

Gender Male 184 76.7 Work
Female 55 22.9 

Missing 1 0.4 

Age 21–25 7 2.9 

26–30  40 16.7 

31–35  43 17.9 

36–40  56 23.3 Positi
41–45  27 11.3 

46–50  35 14.6 

More  than 50 25 10.4 

Missing 7 2.9 

Educational background College 13 5.4 

Bachelor 100 41.7 

Master  114 47.5 

Doctoral 12 5.0 

Missing 1 0.4 
h model.

ISD project. Senior members were asked to rate the team’s overall
interaction with users. Survey packages were sent out through reg-
ular mail in early March, 2011, and a reminder mail was  then sent
to those who  did not return the survey after one month. A total of
253 surveys were returned. Among these, 13 returned instruments
were unusable due to omissions, which yielded a final response rate
of 24%. Hence, our data represents users’ bonds with projects and
teams (as perceived by developers), and the final project perfor-
mance for 240 project teams. The demographic information about
the sample is provided in Table 1.

3.1.2. Constructs and measurement

Process performance refers to the success of the development

process itself. It was measured by 5 items obtained from exist-
ing scales (Guinan, Cooprider, & Faraj, 1998; Henderson & Lee,
1992; Jones & Harrison, 1996) that assessed subjects’ perceptions of

ure Categories # %

ct duration (month) Less than 5 81 33.8
6–10 53 22.1
11–15 48 20.0
16–20 17 7.1
21–25 18 7.5
26–30 1 0.4
More than 30 11 4.6
Missing 11 4.6

ing experience (year) 1–5 51 21.3
6–10 66 27.5
11–15 41 17.1
16–20 35 14.6
More than 20 43 17.9
Missing 4 1.7

on Programmer 48 20.0
System Analyst 29 12.1
Project Leader 54 22.5
IS Manager 56 23.3
Network Engineering 9 3.8
Database Administrator 7 2.9
Testing member 5 2.1
Maintaining members 10 4.2
Others 19 7.9
Missing 3 1.3
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Table 2
Measurement validity and reliability.

Constructs Items Factor loading t-Value ITC

Perceived users’ structural bond
User participation
(˛ = 0.78; CR = 0.84; AVE = 0.51)

Users and developers meet on a routine basis 0.60 5.25 0.45
Users are kept informed about project process and project related
problems

0.86 18.27 0.54

Users formally approved the work done by the project team 0.66 6.56 0.52
Users are participating in joint planning for details of project approach,
timing, and success criteria

0.72 5.85 0.69

Users are engaging in discussion that links client co-production to key
client motivators and training concerning key performance barriers

0.70 5.97 0.59

Perceived users’ relational bond
User-IS relationship
(˛ = 0.80; CR = 0.87; AVE = 0.62)

There is mutual respect between developers and users 0.83 25.69 0.65
There is mutual trust between developers and users 0.86 32.39 0.67
There is personal friendship between developers and users 0.75 11.81 0.59
There is high reciprocity among developers and users 0.71 13.64 0.52

Perceived users’ cognitive bond
Users’ ISD knowledge
(  ̨ = 0.78; CR = 0.89; AVE = 0.81)

Users are familiar with ISD task and life cycle stages 0.85 18.75 0.64

Users are not familiar with data processing. 0.95 87.10 0.64
Developer’s task knowledge
(˛ = 0.82; CR = 0.88; AVE = 0.65)

Developers have overall knowledge of organizational operations 0.82 27.66 0.67
Developers have in-depth knowledge of user departments 0.83 25.51 0.68
Developers have overall administrative experience and skill 0.78 20.82 0.65
Developers expertise in the specific application area of this system 0.79 28.34 0.58

Vertical coordination
(˛ = 0.71; CR = 0.83; AVE = 0.63)

An individual formally responsible for coordination (e.g., a project
manager)

0.79 18.84 0.46

An  external committee or group responsible for coordination (e.g., a
steering committee)

0.70 11.23 0.51

Referral of coordination decision to senior DP or senior user
management

0.87 36.26 0.60

User  risk
(˛ = 0.90; CR = 0.93; AVE = 0.72)

Users resistant to change 0.78 23.81 0.71
Conflicts between users 0.77 23.84 0.70
Users with negative attitudes toward the project 0.90 53.74 0.82
Users not committed to the project 0.89 55.22 0.81
Lack of cooperation from users 0.89 50.00 0.76

Process performance
(˛ = 0.88; CR = 0.91; AVE = 0.67)

Team is able to achieve project predefined goal 0.82 33.70 0.68
Team is able to complete a series of predefined tasks 0.80 23.44 0.71
Team is able to complete tasks on schedule 0.85 33.83 0.77
Team is able to complete tasks within budget 0.81 26.07 0.72
Team is able to effectively perform set tasks 0.82 31.18 0.69

Product performance
(˛ = 0.84; CR = 0.90;
AVE = 0.68)

The application is easy to maintain. 0.79 22.53 0.64
The users perceive that the system meets intended functional
requirements

0.84 25.54 0.70

The system meets user expectations with respect to response time 0.85 31.42 0.72
velop
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ote: ˛: Cronbach’s alpha; CR: composite reliability; AVE: average variance extract

roject performance in terms of schedule, budget, and work. Prod-
ct performance refers to the quality level of the developed system
nd was measured by 4 items adapted from Wallace et al. (2004a,
004b). User risk, users’ low willingness to cooperate during a devel-
pment effort, were measured by 5 items from (Wallace et al.,
004a, 2004b). Vertical coordination is the extent to which coordi-
ation between users and information system staff is undertaken
hrough vertical means (Nidumolu, 1995). It was measured by 3
tems adapted from Nidumolu (1995). For developers’ task knowl-
dge, a total of 4 items adapted from Barki et al. (2001) were used
o capture developers’ knowledge of the new application areas. For
sers’ bond with project and development team, we  used 5 items
rom Barki and Hartwick (1994) to capture perceived users’ struc-
ural bond, the extent to which a formal participation mechanism
s available for users to engage in the system development pro-
ess; 5 items from Tiwana and Mclean (2005) to measure perceived
sers’ relational bond, the level of mutual trust, respect, reciprocity
nd closeness of the relationship between users and developers
uring the ISD project (Kale, Singh, & Perpmutter, 2000; Tiwana &
clean, 2005); and 2 items from Barki et al. (2001) to measure per-

eived users’ cognitive bond, users’ overall knowledge/expertise in
S development methods and processes.

All items were adapted from previous research and rated on

 five-point Likert scale anchored at 1 = “strongly disagree” and

 = “strongly agree” to represent whether each individual perceived
he item to be true during the most recently completed project.
o ensure content validity, the instrument was pre-tested by two
ed application is high 0.82 29.95 0.67

: item-total correlation.

professors with experience in ISD research, 5 doctoral students, and
3 project professionals. In addition, 5 doctoral students performed
a card-sorting task. They were asked to categorize all items into
a number of categories based on the perceived semantic mean-
ings. Several minor corrections and clarifications to the instrument
were made based on professional feedback and a pre-test to ensure
content validity.

In this study, partial least squares (PLS) analysis was used to
test item reliability, convergent validity, and discriminant valid-
ity (Hulland, 1999). Tables 2 and 3 provide factor loadings of the
items for the underlying dimensions. As shown in Table 4, most
factor loadings are greater than the recommended 0.7 except for
2 items in perceived users’ structural bond. These two  items were
kept since they were not lower than the minimum cut-off value
(0.5) (Hair, Black, Babin, Anderson, & Tatham, 2006). Furthermore,
the item-total correlations (ITC) are higher than the recommended
cut-off value (0.3). Convergent validity is also ensured (com-
posite reliability > 0.7 and AVE > 0.5). As Tables 2 and 4 show,
discriminant validity is also ensured assured (correlations < 0.8
and the square root of AVE > correlation coefficient) (Chin,
1998).

In addition, the Harman’s single factor test was  implemented
to ensure that there was no significant common method effect on

the predefined causal relationship. The exploratory factor analy-
sis shows that a total of 8 factors can be derived, the first factor
explaining 27% of the variance. Therefore, the data do not suf-
fer from common method variance. The descriptive information
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Table  3
Factor analysis results.

Structural
bond

Relational
bond

Cognitive
bond

Developer’s
task knowledge

Vertical
coordination

User risk Process
performance

Product
performance

SB1 0.60** 0.14 −0.10 0.16 0.49 −0.11 0.25 0.24
SB2  0.86** 0.26 0.08 0.25 0.38 −0.30 0.32 0.39
SB3  0.66** 0.19 0.01 0.36 0.27 −0.10 0.30 0.35
SB4  0.72** 0.26 −0.05 0.35 0.37 −0.08 0.24 0.32
SB5  0.70** 0.31 0.06 0.37 0.29 −0.14 0.25 0.36
RB1  0.31 0.83** 0.09 0.29 0.16 −0.29 0.35 0.50
RB2  0.22 0.86** 0.15 0.30 0.17 −0.33 0.30 0.44
RB3  0.21 0.75** 0.04 0.30 0.15 −0.22 0.29 0.36
RB4  0.28 0.71** 0.09 0.23 0.16 −0.25 0.26 0.42
CB1  0.13 0.01 0.85** 0.02 −0.02 −0.13 0.09 0.06
CB2  0.00 0.14 0.95** 0.03 −0.05 −0.44 0.02 0.13
DTK1  0.39 0.26 0.01 0.82** 0.20 −0.17 0.37 0.35
DTK2  0.29 0.35 0.01 0.83** 0.17 −0.18 0.35 0.37
DTK3 0.28 0.20 0.05 0.78** 0.12 −0.08 0.37 0.23
DTK4  0.26 0.32 0.04 0.79** 0.13 −0.12 0.42 0.40
VC1  0.33 0.14 0.00 0.13 0.79** −0.08 0.29 0.25
VC2  0.41 0.13 −0.11 0.15 0.70** 0.01 0.21 0.13
VC3  0.44 0.20 −0.04 0.18 0.87** −0.05 0.32 0.28
UR1  −0.11 −0.23 −0.32 −0.09 −0.03 0.78** −0.17 −0.16
UR2  −0.12 −0.21 −0.39 −0.10 0.05 0.77** −0.19 −0.16
UR3  −0.27 −0.31 −0.34 −0.18 −0.05 0.90** −0.30 −0.29
UR4  −0.25 −0.27 −0.36 −0.12 −0.04 0.89** −0.15 −0.23
UR5  −0.29 −0.40 −0.33 −0.21 −0.15 0.89** −0.26 −0.40
PCP1  0.41 0.39 0.09 0.41 0.38 −0.26 0.82** 0.58
PCP2  0.23 0.26 0.04 0.33 0.17 −0.18 0.80** 0.36
PCP3  0.25 0.27 −0.01 0.36 0.27 −0.16 0.85** 0.41
PCP4  0.23 0.30 −0.04 0.35 0.26 −0.18 0.81** 0.40
PCP5  0.39 0.32 0.06 0.45 0.34 −0.25 0.82** 0.50
PDP1  0.33 0.42 0.06 0.35 0.21 −0.24 0.43 0.79**

PDP2 0.36 0.45 0.14 0.35 0.25 −0.30 0.51 0.84**

PDP3 0.38 0.47 0.11 0.37 0.23 −0.20 0.42 0.85**
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PDP4 0.45 0.47 0.10 0.35 

** p < 0.01.

nd correlation coefficients of all used variables are shown in
able 4. Moreover, a comparison between the groups of respon-
ents (project duration less than 5 months and project duration

onger than 11 months) was conducted to assess the potential for
ampling bias. In this test, 81 projects were less than 5 months in
uration, and 95 projects were longer than 11 months. The results
how no significant differences in the responses of the two  groups.
hus, no evidence of sampling bias was found.

.1.3. Data analysis
We used PLSgraphic 3.0 with bootstrapping as a resampling

echnique (500 random samples) to test the structural model and
he significance level of the paths. Path coefficients, their signifi-
ance levels, and the R2 were used jointly to evaluate the model
Chin, 1998). As shown in Fig. 2, user risk is found to have a sig-
ificant negative impact on both product performance and process

erformance (H1). On the other hand, risk coping had a positive

mpact on both project outcomes including positive relationships
etween vertical coordination and project outcomes (H2) and
etween task knowledge and project outcomes (H3). Furthermore,

able 4
escriptive analysis and correlation matrix.

Variables Mean Std M3  M4  SB 

Structural bond 3.74 0.90 −0.65 0.23 0.71
Relational bond 3.84 0.77 −0.75 1.09 0.32 

Cognitive bond 3.19 0.97 −0.28 0.53 0.05 

Developers’ task knowledge 3.74 0.74 −0.44 0.23 0.38 

Vertical coordination 3.85 0.97 −0.77 −0.39 0.49 

User  risk 2.79 1.02 0.23 −0.71 −0.26 

Process performance 3.81 0.80 −0.72 0.83 0.37 

Product performance 3.86 0.70 −0.70 1.16 0.46 

otes: Square root of average variance extracted (AVE) appears along diagonal. M3: skew
0.26 −0.27 0.48 0.82**

task knowledge moderated the effect of user risk on project per-
formance (H4); and vertical coordination partially moderated the
effect of user risk on project performance (H5) since the interaction
terms are only significant at a level of 0.1. User risk, vertical coor-
dination, task knowledge, and the interactions between risk and
vertical coordination and between risk and task knowledge totally
explain 31.9% of the variance of product performance and 36.1%
of the variance of process performance. Moreover, user risk can be
reduced by users’ bonds with the project and the development team
including structural (H6), rational (H7) and cognitive (H8) bond. In
addition, three types of bond totally explain 27.9% of the variance
of user risk.

To further understand the moderating effects of vertical coordi-
nation and task knowledge on the relationships between user risk
and the two  types of project outcomes, we  created four diagrams,
as shown in Figs. 3a–d. The sample is separated into three groups

based on the level of task knowledge (low, medium, and high task
knowledge) and vertical coordination (low, medium, and high ver-
tical coordination). Specifically, we used one standard deviation
lower and higher than the mean to represent the low and high level.

RB CB DTK VC UR PCP PDP

0.79
0.13 0.90
0.36 0.03 0.81
0.20 −0.02 0.19 0.79

−0.35 −0.41 −0.18 −0.07 0.85
0.38 0.04 0.47 0.35 −0.26 0.82
0.55 0.12 0.43 0.29 −0.30 0.56 0.82

ness; M4:  kurtosis.
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Fig. 2. P

hese four diagrams show a similar pattern with only slight differ-
nces. Take task knowledge, for example: two major points can be
bserved. First, project performance is high when user risk is low,
nd performance decreases gradually as the risk level increases.
econd, for project teams with high task knowledge, process per-
ormance remains the same and product performance is slightly
ower when the risk level is high. However, for those teams with-
ut sufficient task knowledge, both process and product outcomes
ecreased significantly. A similar pattern can be found when ver-
ical coordination is employed. These four diagrams convey one
mportant message: that both developers’ task knowledge and ver-

ical coordination can significantly suppress the unwanted effect
rising from user risk and keep project performance at a relatively
igh level.
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ig. 3. (a) Moderating effect of DTK (DV: dependent variable). (b) Moderating effect of DTK
d)  Moderating effect of VC (DV: product performance).
+: p <0.1;  **: p< 0.01

nalysis.

3.2. Phase two: post-survey Interview

3.2.1. Interview process and subjects
Although the quantitative results support most of the hypothe-

ses, a semi-structured interview approach was  conducted to
validate the quantitative results and provide the richer expla-
nations and insights. To align with our research purpose, we
interviewed the project manager, programmers and user rep-
resentatives (individuals from user department and engaged in
the development process). User representatives usually are func-
tional managers of department and direct users. Of 10 interviews,

3 were conducted with project managers, 4 with senior/junior
programmers, and 3 with functional managers. The interviewee
descriptions are shown in Table 5.
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 (DV: product performance). (c) Moderating effect of VC (DV: process performance).
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Table  5
Interviewee descriptions.

Case Interviewee Gender Department Position Role Tenure (years)

Hospital A A1 Male MIS  department Project Manager Developer 22
A2  Female MIS  department Senior programmer Developer 15
AU1  Female Office of medical affairs Functional manager of department User representative 14

Hospital B B1 Male MIS  department Senior programmer Developer 9
B2  Male MIS  department Project manager Developer 11
BU1 Female Social work department Functional manager of department User representative 16
BU2 Female Registration of outpatient department Functional manager of department User representative 20
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Bank  C C1 Male MIS  department 

C2  Female MIS  department 

C3  Male MIS  department 

Specifically, opinions from users and developers were obtained
o understand the major factors which cause users to be less willing
o be cooperative. On the other hand, developers were asked to pro-
ide information about approaches adopted to counter risks caused
y users. The duration of the interviews ranged from 30 min  to an
our. The interviews were transcribed and then analyzed. Further-
ore, all transcripts were sent to the interviewees to confirm the

ontent of the transcripts. The questions asked during the interview
ncluded the following:

Have you ever experienced a situation in which users were
unwilling to cooperate with developers during the development
process in your organization?
How would you describe the relationship between user risk and
project performance?
How would you describe those cooperative and uncooperative
users, in terms of their bonds with the project and development
team?
Under what conditions can the project team still properly carry
out the project when a lack of support from users is observed?
What mechanisms can ease the effects when user risk does occur?

. Research findings and discussion

This paper examined the effects of user risk on project
erformance. Table 6 summarizes the interview findings and cor-
esponding hypotheses. The findings and insights of the constructs
roposed in the conceptual model are presented as follows.

.1. User risk and its impact

The analysis showed that the coefficient between user risk
nd product performance is slightly higher than the one between
ser risk and process performance. This implies that low moti-
ated users damage product performance more severely. Follow-up
nterviews also raised issues relevant to the nature of user risk
mpact. Overall, all of interviewed developers are confirmed that
ser risk occurs frequently during the ISD project. All of them have
xperience working with low cooperative user representatives. The
ost direct impact of user risk is a delayed schedule or a system
ith limited responsiveness. Moreover, a programmer mentioned

hat the priority of the project is downgraded gradually when users
re not willing to cooperate, or are even against the project.

Most of [the] experiences I had [indicated that] users [had] nega-
tive attitudes and low commitment toward [a] project, and those
projects ended up [with a] delayed schedule or even [in] failure.

(Interviewee B1)
While having more than one project in hand, we usually schedule to
complete [the] higher priority project. Besides urgency, the priority
is based on whether users can cooperate with us. If the users show
Project manager Developer 10
Senior programmer Developer 8
Junior programmer Developer 1

their unwillingness to cooperate, we will downgrade the priority
of the project. This may  lead the project [to fall] behind [in] the
schedule or fail. (Interviewee C1)
This situation seldom occurs in my department. We  all understand
that if we do not work well with ISD team, we may  not get the
satisfied system. (Interviewee BU1)

4.2. Risk coping

With respect to the risk coping, quantitative results show
that both mechanisms have expected effects. Further, the coeffi-
cients and diagrams showed that developers’ task knowledge has
a stronger moderating effect, compared with vertical coordination.
During interviews, the responses also echoed that developers’ task
knowledge and vertical coordination are helpful for project perfor-
mance when support from users is low. In general, programmers
first attempt to solve problems on their own  when user cooperation
is low. Furthermore, when junior programmers report low cooper-
ative willingness from user representatives, senior programmers,
who sometimes serve as system analysts and coordinators, tend to
first clarify the actual needs based on their own experiences.

When I cannot get required support from users, I often ask help
from my supervisor (senior programmer). In general, he teaches
me how [he] does the in-patient process works [sic] and also shows
me how to link different modules together to meet the real situation.
(Interviewee C3)
Since I have worked in the hospital for more than 10 years, I
am pretty familiar with the process of the outpatient department.
Usually, I can develop a system without users’ full support. (Inter-
viewee A2)

When programmers cannot solve the problem by their own, ver-
tical coordination is the next step. If experiences do not work, senior
programmers may  report the issue to project managers who  then
bring it up to higher level committee meetings. As an outcome,
functional managers are forced to resolve this issue.

In general, I communicate with the functional manager first to
clarify his or her true intention on this project. If he or she [is]
really concerned about the project, he or she will assign a user who
really knows the business and is willing to spend time with us.
(Interviewee C2)
When conflicts occur, I usually talk to the representative of my
department to understand why he/she did not work well with
project team. (Interviewee BU2)
If user representatives are not cooperative and the functional man-

agers cannot help to resolve the problems, I could report to [the] MIS
committee which is the top level of management, but in our culture,
we would like to keep harmony at [the] workplace; therefore, this
situation does not happen always.  (Interviewee C1)
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Table 6
Key findings from interviews.

Issues Qualitative Findings Mapped
Hypothesis

User risk and its impact User risk indeed has negative impacts on project performance, including product and process
performance.

H1a,b

Risk coping When developers have strong business knowledge,
(1) they do not have to rely on users providing required support and they can ensure the schedule of the
project;

H2a

(2) they can develop a system which is closer to users’ needs. H2b
When user risks happen during the project,
(1) top level management or the steering committee can help ease the conflicts between users and
developers and make the project complete on schedule;

H3a

(2) top level management or the steering committee can help clarify the direction and goal of the project
(when support from users is absent) so that the developed system can react to business needs.

H3b

Risk reduction When users have more chances to participate in the meetings, especially in early stages of the project,
they are more likely to cooperate with the developers.

H6

When users have strong relationships with developers, they are more willing to be involved in the project
and  make contributions.

H7

When users have more IT knowledge, they can clarify their actual needs; further, developers can capture
their requirements more easily.

H8

ute to
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Other causes of user risks Belief Proactive users are willing to contrib
Commitment Low user risks are observed 

is  directly related to their routine work

.3. Risk reduction

With respect to the risk reduction, we proposed that user risk is
educed when users have structural, relational and cognitive bond
ith developers and project team. The survey findings support that
sers commit more to the project and are more willing to dedicate
o the project when they have a strong bond with the project and
he development team. Among the three types of bond, cognitive
ond was found to have the strongest effect, relational bond was
ext, and structural bond had the most minor effect.

During the interview, cognitive bond is highly valued by both
sers and developers. Users’ information technology capabilities
llow them to express what they need precisely in the language
hat developers can understand. The cognitive bond also allows
sers to jointly solve problems faced by junior programmers who,

n general, do not have sufficient business domain knowledge.
n addition, many developers agree that users who  are familiar

ith information technologies are also able to appreciate what
as been done by the project team. However, one potential side
ffect of users with a strong cognitive bond is that those users may
ttempt to control the direction of each project in which they are
ngaged.

Most of [our] users are now familiar with basic IT knowledge. We
found that users with more IT knowledge or more experiences with
ISD projects can easily clarify their actual needs and [find it] easier
to communicate. They are more likely to understand what devel-
opers can do. (Interviewee C3)
Without sufficient knowledge about information technology and
system development, it is difficult for you to truly engage in the
development process. The only thing you can do is tell them (devel-
opers) your needs and pray that they can carry out what you want.
(Interviewee AU1)

The importance of relational bonds between developers and
sers are emphasized by developers and users. A strong relation-
hip increases the users’ motivation and commitment. When users
ave strong relationships with developers, they are more willing to
e involved in the project and make contributions.

We worked very hard to maintain a smooth relationship with user

representatives, especially when the project [was] initiated by [the]
IS department. Since the newly developed system contains poten-
tial bugs [that] need to be fixed, we rely on users to perform required
tests to figure those bugs out [sic]. Without a strong relationship,
 the project and do extra work. N/A
projects are initiated by users since the developed system N/A

[we cannot likely expect] users to perform [the extra work]. (Inter-
viewee C2)
When users have good relationship with us, they would like to
spend more time on meetings and clarifying specification. (Inter-
viewee B2)
We may need them (the MIS department) to develop another sys-
tem for us in the future. Being cooperative in this project serves
as [a] relationship exchange which definitely benefits the future
projects. (Interviewee BU1)
Having good relationship [sic] with developers is good for our
department because we sometimes can ask developers a favor to
do some modifications for us or make our project a priority. (Inter-
viewee AU1)

Lastly, most of the interviewees indicated that formal interac-
tion mechanisms between user representatives and developers do
exist in their organizations. For most ISD projects, users or their
representatives are required to attend routine meetings at differ-
ent stages of the project. Most of the programmers agreed that
users or their representativeness should be invited to engage in
the project in the very early stage to clarify the goal and to build
mutual trust and respect with each other. A lack of this partici-
pation in the early stage may  lead to negative impacts. However,
several junior programmers and senior programmers expressed
that it is not necessary to have user representatives in coding
stage.

In the beginning of the project, we usually ask [the] user represen-
tative [to] attend every meeting to clarify and confirm the needs
and requirements. After that, user representatives only attend
[the] monthly meeting or milestone meeting to track the pro-
cess and make sure the developed functions work. (Interviewee
A1)
I expect my  department to participate [in] all the projects related to
our works [sic]. We  will try our best to work with the developers to
make the developed system [a] success. Take a project initiated by
IS department as [an] example: my department was not invited to
participate in the meeting until the project was almost done. [By]
that time I [did] not feel respected and [did] not have [a] strong
willingness to cooperate with the project team. (Interviewee BU2)
Based on my experiences, early stage of the project is the most

important part. Therefore, the representative of my  department
attends the meeting at the early stage to clarify our needs and
requirements. After that, the representative only attends monthly
meeting in the developing stage. (Interviewee BU1)
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Having user representatives in the coding stage is unnecessary and
a waste of time. (Interviewee B1)

.4. Other causes of user risk

There are some other causes of user risk derived from inter-
iews: negative attitude and low commitment. Negative attitude
s largely related to personal issues, such as a negative working
ttitude, fear of change and heavy work loading. Furthermore, the
ajor drivers of low commitment can be classified into two types:

he developed system is not directly related to their routine work
nd high work loading from the users’ original functional depart-
ent.

Our bank was a public organization before transforming to a pri-
vate [one] back several years ago. Some senior users think that
participating in the project is extra work for them. Even [though]
they always say YES to you for everything in the meeting, however,
only [a] few of them actually take actions to get things done later.
(Interviewee C3)
Some senior users have [a] negative attitude toward the new system
project because they are afraid of changing [sic] brought from new
system such as [a] different working process. Therefore, they are
not willing to participate in the project. (Interviewee A2)
In many cases, users are not cooperative with us because the devel-
oped systems are not related to their work. This would lead users
[to have a] commitment toward [the] project [that is] low. (Inter-
viewee B2)
In our department, the user representatives are selected carefully.
The developed system is quite related to their job responsibilities;
therefore, they are usually willing to cooperate with the developers
(or programmers). (Interviewee BU2)
We  have worked with different levels of users from different depart-
ments. Compared to administrative users, doctors and nurses
[exhibit a] lack of cooperation since they already have heavy work
loadings [sic] and are usually busy at their works [sic]; hence, they
are not willing to spend extra time on extra works[sic]. (Intervie-
wee A1)

. Conclusion

The purpose of this study was to understand the impacts of user
isk on project performance and propose potential approaches to
educe the risk and cope with its negative impacts. We  hypoth-
sized that (1) user risk reduces project performance, (2) users’
onds with the project and the development team can avoid user
isk, and (3) developers’ task knowledge and a vertical coordi-
ation mechanism can increase project performance directly and

ndirectly through suppressing the negative effect arising from
isk. We  adopted a survey to verify our hypotheses and utilized
emi-structured interviews to serve as a supplement. Survey data
ollected from 240 developers shows that, except for the moder-
ting effect of vertical coordination which is partial significant at

 level of 0.1, the remaining proposed paths are all significant at a
evel of 0.01. Interviews with seven developers and three user rep-
esentatives found consistent results and a few additional insights.

.1. Limitations

Although the findings are encouraging and useful, the present
tudy has certain limitations. First, while previous studies identi-
ed a broad set of factors that may  affect the project performance,

nly user risk is considered in this study. For example, Wallace
t al. (2004a, 2004b) categorized six major risk factors which
ay  undermine the performance of ISD project and Clarke

nd O’Connor (2012) further provide a comprehensive set of
ation Management 34 (2014) 533–545 543

environmental factors that affect the software development. Future
research is encouraged to explore possible means to reduce other
risks or ease their impacts.

Second, the results of quantitative data may have been impacted
by bias because our sample is comprised of developers only. Users
might have different perceptions about the bonds with the project
and the development team, so users could have been affected by
them differently. Therefore, future studies should collect data from
users and developers to avoid possible bias. Third, only one variable
was used to represent each bond. Some variables, such as users’
identification with the project, were omitted in the design stage
to maintain parsimony. Further studies are encouraged to explore
more possible antecedents of user risk. Fourth, even though we
adopted a survey and interviews to confirm our hypotheses, the
data presented are cross-sectional. The development of projects
is an ongoing phenomenon. We  measured factors of risk coping
and reduction at a static point rather than as they were devel-
oping, thus losing the time richness of the explanation. An ideal
empirical design for testing the proposed model would be longitu-
dinal in order to capture the complex, dynamic interrelationships
in all respects and reveal how these factors develop over time in
ISD projects. Fifth, only regional data was  used to examine the
proposed model. Although we  believe that user risk is a univer-
sal phenomenon and most countering approaches have common
effects, data from multiple areas are still recommended to exclude
potential biases caused by cultural issues. Last, interview findings
are from only seven developers and three users. The sample size
might be too small, so the results may  not be validated by a larger
sample. Future research could conduct more interviews with users
and developers to have robust findings.

5.2. Implications

5.2.1. For academia
In this study, we  highlight that risks can be eased by using two

different approaches: reduction and coping. In particular, we pro-
posed that users having strong bonds with the project and the
development team can effectively reduce user risk. On the other
hand, when user risk is high, vertical coordination and developers’
task knowledge serve as useful tools in easing its impact on project
performance. By separating risk countering into two approaches
(reduction and coping), two major implications can be obtained.

First, user risk can be directly reduced, as we  proposed, when
users maintain a strong bond with the project and the develop-
ment team. The major causes of user risk include low motivation,
incapable representatives, and no demand or no chance to engage.
Users’ relational bond serves as an effective means by which to
increase motivation and reduce potential barriers such as con-
flict. Users’ cognitive bond represents representatives’ capability
to contribute to the project which also indirectly promotes moti-
vation. Users’ structural bond can be viewed as the foundation
which allows or demands users to engage in the ISD process. In
summary, our data successfully showed that users’ bonds with
the project and the development team can usefully reduce user
risk. However, these three types of bonds totally explain less than
30% of the variance of user risk. This implies that some critical
antecedents have not been identified. In addition, we conducted
the post-survey interviews to confirm that the quantitative results
are reliable. Future research should further explore other poten-
tial factors that can directly reduce user risk to develop a more
comprehensive model.

Second, the moderating effects of vertical coordination and

task knowledge imply that the negative impact of risk on perfor-
mance can be suppressed through coordination with higher levels
of management or enhancing the task knowledge of developers.
Previous studies considered task knowledge as a critical antecedent
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f project performance (Barki et al., 2001), and also illustrated how
ertical coordination can reduce project risks (Nidumolu, 1996).
n this study, we highlight the effect of task knowledge and verti-
al coordination on easing the negative impact of user risk. These
wo approaches serve as useful tools in mitigating problems aris-
ng from user risk. As shown in Fig. 3a–d, project performance is
igh when developers have sufficient task knowledge and when
ertical coordination does exist. The combination of the first and
econd implications means that attempts can be made to reduce
isk directly or mitigate its negative impact on performance.

.2.2. For practitioners
Previous IS research has pointed out the need for users to partic-

pate in the ISD process. The popularity of the agile method further
ighlights the importance of having effective collaboration from
sers. Drawing on this issue, this study identified several determi-
ants of users’ willingness to cooperate with developers in the ISD
ontext. It is important for managers to (1) create formal mecha-
isms that allow users to engage in the development process, (2)
aintain a strong relationship with user representatives, (3) ensure

hat users have sufficient ISD knowledge, (4) increase users’ com-
itment to the project and the development team, and (5) select

ser representatives who possess a positive attitude toward the
roject.

Our findings indicate that users are unwilling to cooperate with
evelopers when they possess a negative attitude toward the sys-
em. This finding is consistent with what past user resistance
tudies have posited that users may  oppose the system for various
easons. Therefore, project managers should first clarify the politi-
al issues involved in the project. Organizations should (1) exclude
ossible barriers which drive users to oppose the system, or (2) pro-
ide extrinsic or intrinsic motivations to ease the unwanted impact
esulting from negative attitudes. Also, there is a need to have users
ngaged as early as possible not only to build mutual trust, respect
nd understanding but also to clarify the needs and requirements
f the system. Therefore, user representatives are strongly encour-
ged to attend each meeting in the early stages of the project.
owever, having users in the development process is not with-
ut cost. User participation may  also lead to conflict. According
o the literature (Boehm & Turner, 2003; Hsu, Lin, Cheng, et al.,
012; Hsu, Lin, Zheng, et al., 2012), users should engage more in the
arly stages than in the later stages. Specifically, users should work
ith developers intensively to ensure the quality of requirements

licited in the design stage. However, in the development stage,
sers should attend the review meetings periodically to ensure the
eveloped system actually meets users’ requirements (Hsu, Chen,

iang, & Klein, 2010).
Since developers interact with user representatives more fre-

uently, the results of this study highlight the importance of
electing the correct user representatives. For example, users
aving sufficient IT and ISD knowledge can easily understand
he ongoing activities and engage in those processes. Therefore,
sers with abundant IT and ISD knowledge are strongly recom-
ended. Additionally, training should be provided to empower

sers—especially those with insufficient ISD knowledge—and
ncrease their willingness to engage in the project. On the other
and, there is also a strong need for developers to strengthen
heir business domain knowledge and learn how to communicate
ith users. Organizations should offer corresponding training to
evelopers or design certain mechanisms (e.g., job rotation) which
llow developers to enhance their business domain knowledge.
urthermore, users having strong relationships with developers are

lso recommended to serve as qualified representatives. Project
anagers may  provide a candidate list for functional managers’

eference based on past experiences or suggestions from mem-
ers. When user representatives who do not have a relational link
ation Management 34 (2014) 533–545

with developers are selected, managers may  create opportunities
for users and developers to know each other better through formal
meetings or informal events, such as lunch or parties.

Moreover, when users notice that the developed system is
related to their future work, they will have a strong commitment
and be more willing to engage in the project. Functional managers
could choose the most directly affected end users as representa-
tives to engage in the ISD process. In addition, functional managers
could assign proactive users as representatives since they are more
willing to spend time and participate in activities other than their
regular work.

When a low level of willingness to cooperate is observed, project
managers can take different strategies to reduce negative impacts.
Two approaches proposed by this study can promote project per-
formance directly and indirectly. First, our study highlights the
importance of vertical coordination to the easing of the negative
effect of user risk. For example, when user representatives are not
willing to cooperate with developers, developers could report to
higher management. It is noticeable that the effectiveness of verti-
cal coordination is contingent on the capability of project managers.
This highlights the importance of project manager selection and
training. In addition to hard skills, such as planning and control,
project managers with strong soft skills, such as communication
and coordination, are preferred when more coordinating needs
are expected. Functional managers may  assign different repre-
sentatives or even adopt approaches to shift the climate in the
department. Project managers should also pay attention to enhanc-
ing developers’ task knowledge when user representatives are not
willing to cooperate. Since user representatives contribute to the
project through contributing their business domain knowledge,
developers with strong business domain knowledge can ease the
negative impact arising from users’ unwillingness to participate.
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