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Abstract
Organizations are keen to obtain as much value as they can from their information systems (IS) investments. While the first-order
benefits of new information systems are usually obtained when they are used routinely, the full potential of new systems is only
unlocked when they are used deeply. While the support of managers and peers can encourage individuals to use systems more
deeply, the latter’s lack of technical know-how means that they may not be able to allay fears or doubts that arise as they
improvise and experiment with new systems to infuse them into their work processes. We use social cognitive theory to frame
infusion as a learning process, where individuals model their behavior based on the behaviors of others they observe in the
environment and the resources available. We argue that individual users succeed in infusing new systems into their work when
they interact with IS professionals. This interaction allows users to observe the actions of IS professionals and receive knowledge
and guidance from them. The results of our study show that the discretionary behaviors exhibited by IS professionals positively
affect users’ perceptions of the levels of usefulness and ease of use of new systems, encouraging them to use the systems as fully
as possible. This study extends our understanding of the role that the discretionary behavior of IS professionals plays in
enhancing the value that organizations obtain from their new IS investments.
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1 Introduction

An information system is infused in a practice when it is used
to its fullest potential (Cooper and Zmud 1990). When that
happens, organizations receive a greater return on their invest-
ment in that system (Hsieh and Wang 2007). IS infusion is
thus a much sought-after goal for many IS managers
(Jasperson et al. 2005). However, while there has been exten-
sive research on IS adoption and post-adoption (e.g. Hsieh et
al. 2012; Li et al. 2013; Venkatesh et al. 2011), less is known
about the determinants of IS infusion. While previous re-
searchers have examined how system characteristics, such as
the quality of the information in a system and the services it
provides (DeLone&McLean, 2003), andmanagerial and peer
support influence infusion (Saeed and Abdinnour-Helm 2008;
Sundaram et al. 2007), less attention has been paid to other
aspects of the social context of infusion.

Before a new system can be infused, there is often a process
of adaptation, as users modify their routines or the compo-
nents of the system itself (Fadel, 2012). As users experiment
with the new system to come upwith creative ways of using it,
they becomemore confident about the system, making it more
likely that the system will be infused into their work practices.
However, as users improvise, doubts about the system may
arise. This uncertainty may require technical expertise beyond
the knowledge of their managers and peers, decreasing users’
confidence in the system (Magni et al. 2010). This lack of
confidence in a new system can be overcome by involving
IS professionals, who have a blend of technical and non-
technical skills, in the process of improvisation (Bassellier
and Benbasat 2004; Reich and Benbasat 1996; Reich and
Benbasat 2000).

In many of their roles, IS professionals often share their
knowledge and skills when they interact with their business
colleagues, especially when the latter encounter difficult-to-
use technologies and face task-related conflicts from newly-
adopted systems (Kettinger et al. 2013; Nelson and Cooprider
1996; Santhanam et al. 2007). Such sharing and helping be-
haviors are often supplementary to the duties specified in the
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roles of the IS professionals, that is, they are discretionary and
‘extra-role’, not prescribed and ‘in-role’, behaviors (Deng and
Wang 2014; Yen et al. 2015; Rice et al. 1999). When IS pro-
fessionals carry out such actions, they affect users’ percep-
tions of an information system, influencing them to use the
information system as fully as possible and in novel, impro-
vised ways (Ghosh 2011).

Post-adoption studies, such as Venkatesh et al. (2003), of-
ten limit their focus to the actions of managers and users
without examining the role of IS professionals in supporting
and motivating IS use. By not considering the role of IS pro-
fessionals, current research has simplified and narrowed the
social milieu that users exist in. This paper asks: how do the
discretionary behaviors of IS professionals towards non-IS
employees influence the latter’s inclination to infuse informa-
tion systems into their work practices? This study has two
contributions: i) explicating the impact of the discretionary
behaviors of IS professionals on IS success beyond project
implementation, and ii) defining additional mechanisms
through which IS infusion takes place.

In the next section, we review the IS infusion literature and
frame it using social cognitive theory (SCT). This theory en-
ables us to conceptualize IS infusion as a learning process,
where individuals engage in improvisation after being influ-
enced by various actors in their work setting. Having
established the important role played by IS professionals in
encouraging infusion, we examine the literature to identify the
discretionary behaviors that IS professionals engage in, and
draw on the concept of organizational citizenship behavior
(OCB) (Podsakoff and MacKenzie 1997) to categorize these
discretionary behaviors. The paper then relates the discretion-
ary behaviors of IS professionals to their impact on perceived
usefulness, ease of use, and improvisation. Finally, we devel-
op and test a model, and conclude the paper by analyzing and
discussing its results.

2 Conceptual background

In this section, we discuss the concept of IS infusion and
explain improvisation, ease of use and usefulness and their
potential role in IS infusion.

2.1 Information systems infusion

Cooper and Zmud (1990) categorized the deployment and use
of information systems (IS) in six stages: initiation, adoption,
adaptation, acceptance, routinization, and infusion. The first
stage, initiation, refers to the search for a match between in-
formation technologies and organizational requirements. The
steps include managerial decisions on which IT changes are
needed, and the selection and planning of new information
systems projects, in the form of innovations being applied to

organizational activities. This stage is followed by adoption,
when the decisions in the previous stage lead to resources
being invested to accommodate the implementation efforts.
The third stage, adaptation, occurs when new IS systems are
installed, developed, and maintained, while the acceptance
stage refers to the direction of organizational effort toward
using the new systems in organizational work processes and
using them in a standardized way. The fifth stage,
routinization, occurs when the new IS systems are used rou-
tinely and regularly, and are not perceived to be out of the
ordinary.

Infusion, the last stage of IS implementation, refers to the
achievement of a higher level of IS use that allows employees
to exploit the full potential of new systems (O’Connor and
O’Reilly 2016; Sundaram et al. 2007). Employees leverage
and use the new systems beyond the standard or mandated
ways they were being used for their usual daily activities
(Saga and Zmud 1994; Sundaram et al. 2007). These attempts
to go beyond the usual range of applications for a new infor-
mation system; using it to its full potential is indicative of the
notion of effective use (Sundaram et al. 2007). Other terms
similar to infusion are extended IS use, integrative IS use,
emergent IS use (Saga and Zmud 1994), individual feature
extension (Jasperson et al. 2005), trying to innovate with IT
(Ahuja and Thatcher 2005), and innovative IT use (Li et al.
2013).

Infusion occurs much later than the other types of IS use,
with prior research showing that the use of an information
system attains its fullest potential after 18 to 24 months
(Hsieh and Wang 2007; Li et al. 2013). Infusion is important
because it increases the return on investment (ROI) for orga-
nizations on their IT expenditure (Hsieh and Wang 2007;
Jasperson et al. 2005). Without infusion, that is, when users
are not fully engaged in using new systems to their full poten-
tial, IS implementations have been known to fail (Adam and
O'Doherty 2003; Rivers and Dart 1999).

2.2 Improvisation as a pathway to infusion

During infusion, users modify their routines or the compo-
nents of the system itself (Fadel, 2012). This is called impro-
visation, which is defined as a set of unplanned actions during
the processes of adopting, adapting or implementing new sys-
tems (Ciborra 1996; Orlikowski 1996; Elbanna 2006; Massa
and Testa 2005). These extemporaneous, situated, spontane-
ous and creative behaviors arise when individuals face un-
planned scenarios, unexpected opportunities or unanticipated
problems when information systems are being deployed
(Magni et al. 2010; Orlikowski 2000). Improvisation takes
place when existing and formal plans do not apply to novel
situations, and where the required knowledge, and the re-
sources and the ability to deploy them, exist (Ciborra 1999).
Improvisation succeeds when it is supported by managers and
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peers (Orlikowski 2000) and when formal and informal train-
ing is provided (Mendonca and Fiedrich 2006).

Users who improvise go beyond the formal processes of IT
use, typically generating new processes to experiment with
technology and implementing new ways of working with the
technology. Users are more likely to improvise if the system is
seen as benefiting them (high in usefulness) and does not
require a high level of cognitive effort (high in ease of use)
(Compeau and Higgins 1995). Systems with these attributes
affect the level of engagement users have with their systems.
Systems that are easier to use encourage users to experiment
with new ways of using them, i.e. improvise with them. In the
next section, we discuss these well-established concepts and
investigate how social support can enhance them.

2.3 Perceived usefulness and ease of use

Various models and frameworks in the IS field, such as the IS
continuance model (Jin et al. 2010; Venkatesh et al. 2011), the
post-adoptive behavior model (Jasperson et al. 2005), the
technology acceptance model (TAM) and the theory of rea-
soned action (Venkatesh and Bala 2008; Venkatesh et al.
2003), the post-acceptance IS usage behavior model (Lee
and Lee 2010), and the extended use behavior model (Hsieh
and Wang 2007; Saeed and Abdinnour-Helm 2008), hold the
view that perceived usefulness and perceived ease of use are
the strongest determinants of extended IS use. Thus, one way
for organizations to infuse a particular information system into
their work practices is to increase its perceived usefulness and
ease of use.

A new system is more likely to be embedded into an orga-
nization’s work processes if users are made aware of the sys-
tem’s usefulness for their current and future needs (Saeed and
Abdinnour-Helm 2008). This could happen through, for ex-
ample, informing them about the capabilities of the system
beyond the specific module used for their tasks, and how other
organizations use similar systems in novel ways. Such knowl-
edge sharing provides users with a broader understanding of
the features and potential of these systems (Santhanam et al.
2007). This type of knowledge may stimulate a desire for
improvisation and even encourage a band-wagon effect, as
novel uses of the technology in one sub-unit are shared with
others, leading to broader gains at the organizational level
(Bhattacherjee and Premkumar 2004; Jin et al. 2010).

A new system will be perceived as being easier to use if
users receive help when they face uncertainty while using it
(Deng and Wang 2014; Hsu et al. 2015; Rafaeli et al. 2008).
Employees will view new systems as being easier to use if IS
professionals provide the required information and pre-empt
their needs. For example, IS professionals can provide a list of
frequently asked questions (FAQs) about different functions
of new systems that are not being used by employees at pres-
ent but may be beneficial to them in the future (Deng et al.

2015). IS professionals can also improve the perceived ease of
use of a system by voluntarily organizing meetings to clarify
issues that users may have (Curtis et al. 1988; Walz et al.
1993). Similarly, users who receive continuous, ad hoc and
convenient training will perceive that a new system is easier to
use, and will thus be more likely to use it intensively and
extensively (Li et al. 2013). Through these interactions, end-
users often receive informal training or knowledge that makes
the systems they use less intimidating and easier to use. At the
same time, end-users use this interaction to better understand
how these new systems can help themwith their specific work
processes, thereby making the systems more useful.

The preceding discussion highlights that a user’s social
environment matters in enhancing his/her perceptions of a
new system’s perceived usefulness and ease of use. Users
are social actors (Lamb and Kling 2003), and they learn about
a new system and become more comfortable with it by
watching others, especially privileged actors such as IS pro-
fessionals, who are viewed as experts. This relationship be-
tween users’ perceptions of an information system and the
social context allows the phenomenon of IS infusion to be
framed as a question of learning: as users learn more about a
new system, they become more comfortable and eager to im-
provise with it, beginning the process of infusing it into their
work practices. Thus, understanding how the likelihood of
infusion can be increased requires us to examine how users
learn socially.

2.4 The social context of learning

Social cognitive theory (SCT) emphasizes that learning occurs
in a social context through observation, and that behaviors,
cognition, and environmental events influence each other re-
ciprocally (Bandura 1977; Bandura 1988). A key mechanism
in SCT is behavior modelling, in which individuals’ percep-
tions of their ability to perform expected behaviors is influ-
enced by their expectations of valued outcomes (Bandura
1986; Higgins and Bargh 1987). Individuals who observe a
certain behavior and model it vicariously will adopt and sus-
tain such behavior if it meets their expectations regarding the
likely outcomes.

SCT has been applied and extended in both IS and non-IS
contexts. Non-IS researchers have used SCT to examine how
individual perceptions and beliefs influence actual behaviors.
For example, employees who perceive high levels of organi-
zational trust and respect from their colleagues are more likely
to generate, disseminate, and implement new ideas (Ng &
Lucianetti, 2016). Adults with visual impairment who receive
social support from their peers are more physically active
(Haegele, Brian, & Lieberman, 2017). Managerial decision-
making skills (such as goal setting and analytic thinking) are
enhanced by self-evaluation processes (Wood & Bandura,
1989). In the IS context, scholars have drawn on SCT to
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explore how individuals’ perceptions of information systems
translate into their utilization (Compeau and Higgins 1995;
Compeau, Higgins, & Huff, 1999) through the social support
they receive from their peers. SCT has also been used to ex-
plain how the extent of internet use by individuals is influ-
enced by the outcomes they expect (LaRose & Eastin, 2004),
as well as variations in the quality and quantity of knowledge
sharing in virtual communities (Chiu et al. 2006).

In the context of this study, SCT can be used to explain how
the occurrence of improvisation is socially-driven in at least three
ways. First, IS professionals carry out discretionary behaviors
directed towards users, and these provide opportunities for indi-
vidual users to observe and model such behaviors. Since IS
professionals are seen by users as Bexperts^, viewing their be-
haviors is akin to learning the Bcorrect^ actions. At the same
time, observing the behaviors of IS professionals reinforces their
expectations of the outcomes they might expect from improvisa-
tion, which could be an increase in their status or enjoyment
(Bandura 1986). Second, the discretionary behaviors exhibited
by IS professionals allow users to ask the IS professionals ques-
tions if they are unsure about any aspect of the new system. This
removes doubts and encourage users to believe that the new
systems are easy and useful to use. The presence of such a com-
munication channel also provide assurance to the users that sup-
port is available if they encounter unexpected outcomes while
improvising or experimenting with the system. This further en-
hances the perception that the system is easy to use.

Finally, users keen to become experts in using the system
are motivated to interact more frequently and intensely with IS
professionals because of the previous two points: i) using the
system more deeply is easier because of the prevalence of IS
professionals as models, and ii) using the system more in-
tensely becomes a valuable practice because of the percep-
tions that it is useful. This sets up a self-reinforcing loop,
deepening the interaction between these users and their IS
colleagues: the users improvise, they are closely supported
by their IS colleagues, encouraging them to improvise further,
leading to the infusion of the information system.

The preceding discussion explains the social aspects of learn-
ing between users and IS professionals in the infusion phase of
system implementation. Users learn more about a new system
when experts in their social context provide them evidence of the
valued outcomes that can be achieved by using the system and
the effort required to achieve those outcomes. In the IS context,
users view IS professionals as experts in the work environment.
The next section examines the specific behaviors that IS profes-
sionals carry out to support users, and how these actions influ-
ence users’ perceptions of systems.

2.5 The behaviors of IS professionals

Organizations are increasingly looking for IS professionals
with technical IS skills and Bsoft skills^ (Joseph et al. 2010;

Sawyer et al. 1998). Soft skills include knowledge, skills,
attitudes, and personal characteristics that can be improved
with experience and/or training, and which influence the
task-related performance of non-IS users or IS project success
(Skulmoski and Hartman 2010). Soft skills deal with the hu-
man aspects (e.g., communication and interpersonal issues) of
the jobs of IS professionals, and are used when technical in-
formation is shared with their non-IS colleagues or when com-
municating with them socially (Bassellier and Benbasat 2004;
Keil et al. 2013; Ross et al. 1996; Tarafdar and Gordon 2007).

Soft skills also incorporate particular positive, discretionary
behaviors. For example, IS professionals who share their ex-
periences willingly with users enhance the effectiveness of IS
projects (Bassellier Reich and Benbasat 2001). IS profes-
sionals have been found to support non-IS employees by trou-
bleshooting, training, and voluntarily handholding them
(Tarafdar and Gordon 2007). Overall, such discretionary be-
haviors improve organizational functioning (Podsakoff et al.,
1997; Podsakoff MacKenzie et al. 2000; Podsakoff and
MacKenzie 1997) by improving employee performance, free-
ing up organizational resources, improving coordination, and
enhancing the work climate (Podsakoff MacKenzie et al.
2000). One set of discretionary behaviors that IS professionals
can provide employees with is organizational citizenship
behavior.

2.5.1 Organizational citizenship behavior (OCB)

In-role behaviors are predefined and prescribed in job descrip-
tions (Williams & Anderson, 1991), while extra-role behav-
iors are discretionary, and performed beyond the formal re-
quirements of roles (Van Dyne and Cummings 1990; Brief
and Motowidlo 1986). Among extra-role behaviors, organiza-
tional citizenship behaviors (OCB) are individual behaviors
that are discretionary, not explicitly recognized by formal re-
ward systems, not prescribed in role requirements, and, in the
aggregate, promote the effective functioning of the organiza-
tion (Organ 1988). OCBs include all social and psychological
activities that enhance one’s job performance, whereas in-role
behaviors are comprised of more technical activities that en-
hance one’s task performance (Motowildo, 2000; Organ,
1997).

OCBs can be categorized into three domains (Podsakoff et
al. 1997): helping behaviors, civic virtue, and sportsmanship.
Helping behaviors include altruism, courtesy, keeping the
peace, and cheerleading, with the goal of voluntarily
supporting other employees and preventing work-related
problems. Civic virtue refers to responsible, constructive par-
ticipation in the overall organization; an example would be
a t tending meet ings regard ing the organiza t ion .
Sportsmanship indicates a tolerance of inevitable inconve-
niences without complaining.
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In the context of the current study, IS-specific OCBs are the
positive, discretionary behaviors IS professionals display
when they assist non-IS colleagues additionally and beyond
explicit requests for assistance (Santhanam et al. 2007), and in
the process, promoting IS use behaviors (Lamb and Kling
2003). IS-specific OCBs are extra-role customer-oriented be-
haviors that occur during the infusion stage (Deng and Wang
2014; Deng et al. 2015; Rafaeli et al. 2008), and when they
take place, IS professionals support business employees to
gain technical knowledge of a new system and personalize
their solutions, even when their roles are not focused on pro-
viding such support. Such assistance is often beyond the job
requirements of IS professionals, and separate from explicit
requests for assistance (Santhanam et al. 2007). Such behav-
iors improve the task efficiency of business users, the quality
of customer service (Rafaeli et al. 2008), and the learning
processes embedded in systems (Deng and Wang 2014;
Deng et al. 2015). Below, three examples of IS-specific
OCBs are outlined: IS helping, knowledge-sharing, and
initiative-taking behaviors.

2.5.2 IS helping behaviors

In the infusion stage, IS helping behaviors are exhibited by IS
professionals across an organization in a variety of ways. For
example, even though the role of IT help desk professionals is
to answer their users’ queries, the level of support they provide
can go beyond what is expected from them. For example, they
may develop and distribute Bhow-to^ guides if several users
ask the same questions several times a day. They may also
search for answers about ambiguities related to the adoption of
a new information system, if the standard solutions provided
to them do not work. Employees become more creative in
their use of information systems after calling their IT help desk
several times, and IT help desks play an important role in
helping new employees adapt to the systems in use
(Beaudry and Pinsonneault 2010). Indeed, helping behaviors
directed towards business users by technical support staff
working at a help desk influence the extent to which systems
are used effectively (Santhanam et al. 2007).

IS helping behaviors offset the limited knowledge of indi-
vidual users in using new applications, overcome problems
arising from missing data, and provide some breathing space
in the tightly-controlled and integrated workflows imposed by
IT systems (Deng and Wang 2014). In addition to non-IS
users, helping behaviors can also occur within IS departments
when, for example, IS professionals share their IS security
concerns among themselves, improving the effectiveness of
their organization’s IS security policies (Hsu et al. 2015). In
non-IS customer support contexts, the display of discretionary
behaviors by employees has been found to lower service costs,
increase customer satisfaction, and improve customer

evaluations of service quality (Gray and Durcikova 2006;
Rafaeli et al. 2008).

2.5.3 Knowledge sharing

As an IS-specific OCB, knowledge sharing is not limited only
to helping business users with IS solutions; it is also concerned
with their learning processes. IS professionals share their
know-how and know-why, and practices associated with
system-related problems and technology use with IS users,
leading to considerable learning (Santhanam et al. 2007). IS
professionals share their knowledge partly because less expert
IS users often search for informal sources when they are dis-
satisfied with formal sources (Rice et al. 1999), especially if
there is a good fit between business and IS professionals in
terms of attitudes, language, personality, or perceptions
(Constant et al. 1994; Constant et al. 1996; Lee and Lee
2010). Indeed, IS professionals facilitate knowledge flow be-
tween IS and business units, supporting business units after
systems implementation by sharing good technology use prac-
tices (Pawlowski and Robey 2004), solutions (e.g., help files),
and knowledge about problems arising from insufficient in-
formation and data (Deng and Wang 2014).

Informal training between unit members from the same or
different work units facilitates the sharing of knowledge in the
use of IT-enabled work systems (Jasperson et al. 2005). As
formal training is costly, informal training, such as informal
mentoring, can be used as an equivalent alternative (Rice et al.
1999). In the IS context, peer mentoring refers to the matching
of more experienced IS team members with less experienced
non-IS team mates in a one-to-one relationship, so that the
former can transfer their IT expertise to their junior colleagues
(Bryant et al. 2007; Messersmith 2007; Rice et al. 1999). In
fact, IS professionals provide business employees with hands-
on training on technical features associated with reported
problems and take the initiative to make sure that their non-
IS colleagues correctly employ the appropriate technical prac-
tices (Deng et al. 2015).

2.5.4 Initiative taking

Initiative-taking behaviors are defined as task-related behav-
iors that employees engage in at a level beyond what is min-
imally required or generally expected (Podsakoff MacKenzie
et al. 2000). Initiative-taking behaviors have been found in IS
contexts too. For example, Walz et al. (1993) observed 19
meetings of a software design team over four months. At the
meetings, only a few participants demonstrated certain discre-
tionary behaviors, such as punctual attendance, providing con-
structive suggestions, voluntarily attending team meetings,
paying attention to the broader scope of the project, and
performing additional tasks outside their job scope (e.g., com-
municating with external experts). Had such behaviors been
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exhibited by everyone else, the software that was designed
would have been more effective and might have met the cus-
tomer’s satisfaction.

Initiative-taking behaviors are found when business em-
ployees lack knowledge (leading to low user efficiency) and
technical malfunctions occur (an indication of low system
efficiency) (Deng et al. 2015). In such situations, IS profes-
sionals could take the initiative by anticipating the need for
additional information, providing personalized information
and hands-on walkthroughs on technical features (e.g.,
workarounds), and offering extra explanations on the origins
of problems. Initiative-taking behaviors are also important
during IS implementation projects, where IS professionals
have to tolerate inconveniences and work turmoil without
complaining and maintain a positive attitude, even when
things related to the information system do not seem to meet
the IS team’s interest (Yen et al. 2008).

The preceding subsections explored IS-specific behaviors
directed towards IS peers and business employees by IS pro-
fessionals. IS helping and knowledge-sharing behaviors are
examples of helping behaviors (e.g., altruism, courtesy, peace-
keeping, and cheerleading), and initiative-taking behaviors are
analogous to the civic virtue and sportsmanship aspects of
OCB. Also, the previous sections have explained how discre-
tionary behaviors improve the perceived usefulness and ease
of use of new information systems, and how these perceptions
influence the occurrence of unplanned behaviors that lead to
improvisation, making it more likely that the new systems
would be infused in an organization. Users who received ad-
ditional, relevant and wide-ranging knowledge and support
would be more likely to view new systems as being helpful
and easy to use. Such knowledge is often available among the
IS professionals in organizations. The more frequently IS pro-
fessionals communicate and collaborate with their non-IS col-
leagues to share IS solutions or IT-related knowledge, the
more likely it would be that their non-IS colleagues invest
additional time and effort in improvising with their informa-
tion systems, leading to a fuller extent of deployment in their
organizations. In the next section, we draw on these arguments
to develop our research model.

3 Research model

This study focuses on how the positive, discretionary behaviors
displayed by IS professionals affect users’ perceptions of infor-
mation systems, and encourage them to carry out improvised
actions to infuse these systems into their work processes and
organizations. Social cognitive theory argues that social interac-
tion influences the actions that individuals perform, and that this
performance is motivated by the achievement of hoped-for out-
comes. Thus, when IS professionals interact with their non-IS
colleagues to assist themwith their IS needs and requirements, or

when IS departments provide high-quality IS services to other
business units, users are less likely to face difficulties and barriers
in utilizing information systems. Users will perceive that the
services they receive from the IS professionals in their organiza-
tion make it easier to accomplish their tasks and reduce their
uncertainty around IT-related knowledge.

Existing research models on the extended use of systems or
their infusion have been relatively silent on the role of IS
professionals, and this study draws on the OCB literature to
identify the behaviors of IS professionals that support a higher
degree of IS use among users. We propose that the term BIS-
specific OCB^ reflects the role of IS professionals in
supporting their non-IS colleagues in either their job-related
performance or non-job-related responsibilities with different
forms of IT and non-IT support. Building on OCB and its
dimensions, this research model proposes a corresponding
IS-based construct based on the role of IS professionals (IS-
specific OCB), which integrates all supportive activities they
carry out to assist their non-IS colleagues, and conforms to the
dimensions of OCB. Specifically, the different ways in which
IS professionals support their users (e.g., helping, knowledge-
sharing, informal training, and initiative-taking) align with the
distinct aspects of OCB (namely altruism, courtesy, conscien-
tiousness, civic virtue, and sportsmanship).

Figure 1 depicts the research framework tested in this
study. Positive, discretionary behaviors carried out by IS pro-
fessionals are hypothesized to positively affect perceptions
among users about the usefulness (H1) and ease of use (H2)
of systems. Therefore:

H1: IS-Specific OCBs displayed by IS professionals are
positively related to the perceived usefulness of IS sys-
tems among employees, and
H2: IS-Specific OCBs displayed by IS professionals are
positively related to the perceived ease of use of IS sys-
tems among employees.

Building on Bandura (2000), users who pick up IS adop-
tive behaviors easily through their interactions with other so-
cial actors are more likely to improvise with new systems.
Drawing on social cognitive theory, informal interactions be-
tween IS professionals and users provide opportunities for the
former to model behaviors to the latter, influencing their per-
ceptions (Lamb and Kling 2003) and convincing them that
using the new system is easy and that the systems is more
useful than earlier ones (Venkatesh et al. 2003; Venkatesh
and Davis 2000). These interactions also enable users to eval-
uate the potential consequences of their behaviors (Compeau
and Higgins 1995); for instance, gaining expertise on using a
particular system motivates users, because they can now be-
come improvisers, rather than routine users (Orlikowski
1996). IS professionals who take an active interest in trends
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in the business processes of a unit they support so as to ensure
that the systems can handle any changed requirements are
making the system flexible and thus useful. These changes
increase the self-efficacy of users, so that they are more likely
to accomplish challenging goals (Bandura 1986).

Thus, the perceived level of usefulness and ease of use of a
system influence the extent to which improvisation occurs.
This leads to the following hypotheses:

H3: The perceived usefulness of IS systems is positively
related to the extent of employees’ improvisational be-
haviors, and
H4: The perceived ease of use of IS systems is positively
related to the extent of employees’ improvisational
behaviors.

Bandura (2001) pointed out that behavior modeling influ-
ences play a prominent role in creativity, in which users are
accustomed to thinking innovatively, and convey rules for
generative, innovative, and improvisational behaviors.
Following that, Compeau and Higgins (1995) explicated that
individuals’ level of computer use is likely to be improved
through these behavior modeling influences. Users observe
interactions between their colleagues and IS professionals
and are encouraged to build relationships with their IS profes-
sionals when they are highly assured about the likely out-
comes. Later, the confidence that non-IS professionals gain
through informal training and additional interaction with IS
professionals enables them to spontaneously come up with IS
solutions that are needed, and to devise innovative ways of
using their information systems (Jasperson et al. 2005; Li et al.
2013). This makes it more likely that they would use newly-
adopted technologies to a greater extent than they had expect-
ed to, leading to the infusion of the new systems into the
organization. Even in the mandatory use context, users often
limit their use of new systems until they are routinized into
their work processes, where the new technology becomes part
of their workflow. However, obtaining the complete benefits
of information systems requires users to go beyond what is
required of them to achieve the infusion of the new system in
their workplace (Sundaram et al. 2007).

In short, users enhance their level of knowledge and skills
on how to improvise with a difficult-to-use technology and in
turn, the level of improvisation influences the likelihood of the
new system being infused into an organization (H5). Thus,

H5: Employees’ improvisational behaviors are positively
related to infusing IS systems into work practices.

To date, several IS scholars believe that changes in users’
beliefs, such as the perceived usefulness of an information
system, motivate users to be more inclined to use certain sys-
tems (Bhattacherjee and Premkumar 2004). More specifically,
a great number of research models have been proposed to
argue that IS use is influenced by social interaction, via the
cognitive processes of users’ perceptions (Venkatesh and Bala
2008; Venkatesh and Davis 2000) or their behavioral inten-
tions towards information systems (Venkatesh et al. 2003).
Thus, we suggest in our research model that informal interac-
tion between IS professionals and IS users leads to extended
IS use, via changes in the cognitive processes of users that
affect their perceptions of the usefulness and ease of use of
an information system.

3.1 Control variables

Gender, age, and organizational tenure are identified as
control variables for this study. Venkatesh et al. (2003) exam-
ined the role of gender and age in IS use. They reported that IS
use at the acceptance stage was moderated by age and expe-
rience, meaning that IS use was more common among older
workers and increased with greater experience. They also ex-
amined the moderating role of gender and age on the effect of
social influence on the intention to use an IS. They pointed out
that intentional IS use differed from females to males.
Specifically, female and older workers who receive social in-
fluence (e.g., peer assistance) have a higher intention to use
information systems. Venkatesh and Bala (2008) also argued
that individual differences, such as demographics (traits or
states of individuals, gender, and age), affect individuals’ per-
ceptions of perceived usefulness and ease of use. Therefore, in
this study, the extent of perceived usefulness, perceived ease
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of use, improvisation and infusion is controlled for gender,
age, and organizational tenure.

4 Methodology

The model was evaluated using data collected from a survey of
employees of electricity distribution companies, all of which use
a similar information system. Before the survey was carried out,
a series of interviews was conducted with managers of these
firms to gather information about particular functions in the sys-
tem and how employees use these functions to accomplish their
tasks. This was the first phase of data collection, and the results
were used to provide assurance about the appropriateness of the
research setting and to contextualize the questions to fit the re-
spondents’ situation. In Phase 2, a survey was conducted to in-
vestigate the extent to which the employees used the system and
how IS-specific behaviors carried out by IS professionals encour-
aged them to use it more deeply.

Phase 1:

The goal of this phase was to obtain information about the
characteristics and capabilities of the information system. To do
so, IT managers of six electricity distribution companies were
approached and contacted via email. They were informed about
the nature of the study, and an interview was requested with
them. Three of them responded to the emails and agreed to be
interviewed about the characteristics and utilization of the sys-
tem. Nine semi-structured interviews with IT managers were
carried out, and they provided a thorough explanation of different
aspects of the system. The interviews each lasted between 1 and
1½ hours and used open-ended probes such as Bwhat are the
characteristics and capabilities of the existing information
system?^ The interviewees received questions in advance so that
they had an opportunity to reflect on the best answers to describe
the system and its functions. These results are presented in
Appendix Table 10.

The interview results revealed that employees from all of the
firms used a comprehensive web-based electricity billing system
named BComprehensive Subscriber Services System^ to collect,
save, analyze, restore, synchronize, andmodify data about selling
and installing electricity, and after-sales services. This system
provides employees with high-level capabilities of analyzing
bulk data and generating statistical/analytical web-based reports
that managers use to make decisions. While the system is highly
routinized, enabling employees to accomplish most of these ac-
tivities, employees can also use the system to carry out non-
routine activities. The capabilities and characteristics of the sys-
tem that were surfaced from the interviews were used in the
second phase to measure the extent to which employees engaged
in extended IS use.

Phase 2:

A major task after the first phase was to assess the content
validity of the measures. Once we learned how the particular
system (called the Comprehensive Subscriber Services System)
was infused into the employees’work practices and which of the
system’s functions were used by infusers, this information was
used to adapt the survey items related to infusion, perceived
usefulness and perceived ease of use. For example, an item that
read Bmake the best use of [technology] to support my tasks^
was reworded as: Bmake the best use of particular functions of
the Comprehensive Subscriber Services System, such as analyti-
cal reports on electricity demand and sales or on suspended cus-
tomers, to support my tasks^. Furthermore, to ensure that items
of each scalewere understandable, thewording and readability of
the items was assessed (Appendix Table 11). To do so, both a
pre-test and a pilot test were conductedwith three ITand business
managers as well as three employees, including one electrician
and two billing experts.

FollowingHsieh andWang’s (2007) guideline that a two-year
post-implementation period is needed for capturing extended IS
use, electricity distribution organizations were selected for our
sample only if they had used the Comprehensive Subscriber
Services System for at least two years. The business managers
of six such organizations were approached and asked to partici-
pate in a data collection exercise, which consisted of their em-
ployees completing either pen-and-paper or online surveys. The
six organizations were branches of a large electricity distributor,
had fewer than 50 employees each, and received the same level
of formal training from their headquarters. Support from the
business managers was sought face-to-face and they agreed to
distribute the questionnaires and send out the link to the online
survey to their employees themselves. The employees were in-
formed that participation in this research was voluntary and that
their responses would remain confidential.

A total of 278 questionnaires were distributed among electri-
cians, managers, billing experts, and other employees. Managers
encouraged their employees to complete them, leading to 183
questionnaires being collected, representing a response rate of
65%. Sixty responses were also received online from distinct
branches. Out of the total of 243 responses, 227 were acceptable
after unusable responses were deleted. The responses of em-
ployees who had no experience with using this system for their
work or had not interacted with their firm’s IS professionals
regarding this system were also excluded from the dataset.
When the demographic characteristics (gender, age, and tenure)
of the responses from the online and pen-and-paper surveys were
compared (Appendix Table 12), little difference was found.

4.1 Sample demographics

Sample demographics are illustrated in Table 1. There are
slightly more males than females in the sample (51.1% versus
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48.9%). The sample is mostly populated by employees be-
tween 30 and 40 years old, with this group being about three
times the size of the number of respondents of other age
groups. All employees have worked for more than two years.
Most of them, around 53.7%, have between 2 and 5 years of
work experience with their current organizations. It is also
worth knowing that most of them are well educated. Almost
31% of the respondents are experts at electricity billing, and
nearly 34% of them have a degree in electrical power
engineering.

4.2 Measures

This research analyses the relationships among IS-specific
OCB behaviors, perceived usefulness, perceived ease of use,
improvisation, and infusion. The measures for the surveywere
taken from existing scales in the literature and the items are
listed in Appendix Table 11. All items were measured on a 7-
point Likert scale, ranging from 1 Bstrongly disagree^ to 7
Bstrongly agree^, except for improvisational behaviors, whose
items used a different scale format from Bvery inaccurate^ to
Bvery accurate^.

To measure IS-specific OCB behaviors, a widely-used 13-
item scale was adapted from Podsakoff et al. (1997). A unit-

referent scale measured three forms of OCB: helping behavior
(e.g., altruism, courtesy, peacekeeping, and cheerleading)
assessed with 7 items, civic virtue measured with 3 items,
and sportsmanship evaluated with 3 items. In this study, busi-
ness employees from different departments rated their IS de-
partments in terms of the quality of helping behaviors, and the
engagement of IS professionals (civic virtue and sportsman-
ship). The coefficient alphas for the three dimensions of OCB
used in this study were 0.91 for helping behavior, 0.84 for
civic virtue, and 0.79 for sportsmanship. A confirmatory fac-
tor analysis (CFA) was twice tested to examine whether the
three-dimensional factor model or the unidimensional model
of OCB better fit the data. First, all 13 items were loaded on
the OCB construct, serving as indicators for the latent OCB
construct. The fit indices reflected a good fit (χ2/df = 1.535,
SRMR = 0.040, IFI = 0.945, NNFI = 0.940, CFI = 0.945, and
RMSEA= 0.049). Second, the 13 items were loaded on the
three OCB dimensions (helping behavior, civic virtue, and
sportsmanship) and then the three dimensions were loaded
on the higher-order OCB construct, serving as first-order in-
dicators for one higher order factor (OCB). The resulting fit
indices also showed a good fit (χ2/df = 1.470, SRMR= 0.039,
IFI = 0.952, NNFI = 0.948, CFI = 0.951, and RMSEA =
0.046), accepting the null hypothesis that there is no difference

Table 1 Sample demographics
Gender Frequency Percentage Cumulative Percentage

Male 116 51.1 51.1

Female 111 48.9 100

Total 227 100

Age Frequency Percentage Cumulative Percentage

20–30 24 10.6 10.6

30–40 160 70.5 81.1

40–50 38 16.7 97.8

More than 50 5 2.2 100

Total 227 100

Tenure Frequency Percentage Cumulative Percentage

Between 2 and 5 years 122 53.7 53.7

Between 5 and 10 years 69 30.4 84.1

More Than 10 Years 36 15.9 100

Total 227 100

Employee Role Frequency Percentage Cumulative Percentage

Billing 70 30.8 42.7

Customer Service 10 4.4 47.1

Electrical Engineering 34 15.0 62.1

Electrical Power Engineering 7 3.1 65.2

Human Resources 6 2.6 67.8

Management 10 4.4 72.2

Professional Electrical Power Engineering 42 18.5 90.7

Supporting Systems 21 9.3 100.0

Missing 27 11.9 11.9

Total 227 100.0
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between these two models (ΔCFI <0.05 and < 0.01). Thus,
OCB (α = 0.942) was treated as a global construct
(unidimensional) in this study. This is consistent with prior
OCB research (Carter et al. 2013; Hoffman et al. 2007;
LePine et al. 2002; Webster and Beehr 2013).

Improvisation was measured using a 12-item scale adapted
from Hmieleski and Corbett (2006). The scale represents the
improvisational behaviors that individuals could possibly dis-
play, such as producing novel solutions for unpredictable sit-
uations. Business employees rated the degree to which each
item described their job-related behaviors. The level of IS use
has been measured at various post-adoption stages, for exam-
ple, acceptance (Venkatesh et al. 2003) or infusion (Saeed and
Abdinnour-Helm 2008; Hsieh and Wang 2007). In this study,
infusion refers to extended IS use at the infusion stage. To
measure extended IS use, a 4-item scale was adapted from
Jones et al. (2002), asking about the extent to which users
exploited the full potential of their existing IS systems. Both
usefulness and ease of use were measured using a 4-item scale
from Venkatesh and Davis (2000). Employees were asked to
rate their perceptions of the usefulness and ease of use of the
information system in question and the extent to which they
effectively improvised with the system and infused it into
practice.

AMOS (Arbuckle 2014) was used for data analysis, using a
two-step analytic approach. First, the measurement model was
assessed in terms of the validity and reliability of the mea-
sures. Second, once the results of the measurement model
were accepted, the structural model was evaluated to assess
the strength of the relationships between the constructs.

4.3 Reliability and validity analysis

The measurement model was assessed for internal consistency,
and convergent and discriminant validity. The results are present-
ed in Table 2, which shows themeans, standard deviations, factor
loadings, and reliabilities (Cronbach’ Alpha (α)) of the con-
structs. All items that loaded on respective factors exhibited
values of about 0.70 or greater than 0.70, except for three items.

The three itemswith low loadingswere: one item that was part of
the OCB construct with a loading of 0.63, one item from the
infusion construct with a loading of 0.69, and one item from
the improvisationmeasure with a loading of 0.68. As a guideline,
Chin (Chin 1998) states that standardized loadings should be
greater than 0.707, but also noted that this rule of thumb should
not be as rigid at early stages of scale development. Loadings of
0.5 or 0.6 may be acceptable if additional indicators in the block
could serve as a basis for comparison.

The results of the correlations and standardized regression
weights were used to calculate the Composite Reliability (CR),
Average Variance Extracted (AVE), Maximum Shared Squared
Variance (MSV), and Average Shared Squared Variance (ASV)
for each construct (see Table 3). All constructs satisfied the
criteria for reliability and convergent and discriminant validity.
For all constructs, internal consistency reliabilities (Cronbach’
Alpha (α)) were greater than the recommended cut off of 0.70
(Nunnally and Bernstein 1994) and composite reliabilities (CR)
were about 0.90 or even higher than 0.90, indicating the accurate
composite reliabilities resulted from the avoided assumption of
equal weighting of items. The average variance extracted (AVE)
for the variables was greater than 0.50, meaning that 50% or
more variance of the observed variables were to be accounted
for variance of their own latent variables (Chin 1998; Fornell and
Larcker 1980). To claim discriminant validity among the con-
structs, the square root of the average variance extracted (AVE)
should exceed the square of the correlations (see Table 4) among
the latent variables, or AVE should be greater than MSV and
ASV. This would mean that more variance was shared between
the latent variables and the block of observed variables than with
different observed variables of other latent variables (Chin 1998).

Composite Reliability (CR), Average Variance Extracted
(AVE), Maximum Shared Squared Variance (MSV),
Average Shared Squared Variance (ASV).

The square roots of the construct’s AVE value are presented
on the diagonal. Significance of Correlations: **P < 0.01; *P <
0.05.

The reliability of the infusion measure was reported by
Sundaram et al. (2007) and Eli et al. (2002) as 0.93 and

Table 2 Factor loadings and reliabilities

Construct Scale Anchor Mean Standard Deviation No. of Items Confirmatory Factor
Loadings Range

Reliability (alpha) α

IS-Specific OCB 1-Strongly Disagree
7-Strongly Agree

5.34 0.96 13 0.63–0.81 0.942

Perceived Usefulness 1-Strongly Disagree
7-Strongly Agree

5.59 1.00 4 0.81–0.86 0.895

Perceived Ease of Use 1-Strongly Disagree
7-Strongly Agree

5.33 1.04 4 0.80–0.86 0.896

Improvisation 1-very Inaccurate
7-Very Accurate

5.41 0.98 12 0.69–0.93 0.934

Infusion 1-Strongly Disagree
7-Strongly Agree

5.55 1.10 4 0.68–0.78 0.911
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0.928, respectively. The composite reliability of infusion in
this study value was fairly close at 0.914. The reliabilities of
the perceived usefulness (0.896) and perceived ease of use
(0.897) constructs in this study are similar to the reliabilities
for similar constructs reported by Venkatesh and Bala (2008),
which ranged from 0.90 to 0.94. There were no similar studies
of OCB and improvisation in the IS context, which we could
use to compare our reliabilities of these measures.

Multiple analyses were conducted to evaluate the threat of
multicollinearity. The highest correlation was 0.692 (less than
0.70, see Table 4), the highest score of variance inflation factor
(VIF) was 2.518, and the highest conditioning index was
11.667 (less than 30). Each of these statistics fall within an
acceptable range (Tabachnick and Fidell 2001), indicating that
multicollinearity is not a threat to the results of this study.

4.4 Common method variance testing

To examine the extent to which common method bias influ-
ences behavioral research results, researchers have recom-
mended procedural remedies to be used during the design of
studies and statistical remedies for different types of research
settings (Podsakoff et al. 2003; Podsakoff and Organ 1986).
During the design of this study, we used several techniques to
avoid, for example, social desirability. Those techniques are:

1- We psychologically separated the measurements of pre-
dictors and criterion variables by using a cover story as
presented in Table 5.

2- We protected respondent anonymity and reduced evalua-
tion apprehension by ensuring respondents that their an-
swers would remain anonymous and that there were no
wrong or right answers. Respondents were asked to an-
swer questions as honestly as possible.

3- We avoided using vague concepts, Bdouble-barreled^
questions, and complicated syntax in the scales. We tried
to keep questions simple, specific, and concise.

4- We also avoided using bipolar numerical values and the
same endpoints in the scales formats.

Statistical remedies recommended by Podsakoff et al.
(2003) have been used in the IS field, such as Ahuja et al.
(2007) and Ayyagari et al. (2011). One of the most widely
statistical tests used by IS researchers is Harman’s single-
factor test. This method examines how a single factor accounts
for the majority of the covariance among the measures. The
result of the Harman’s single-factor test in an unrotated factor
solution yielded a variance of 47%, which is less than 50%,
showing that no dominant single factor explains significant
covariance among variables. In addition, in a rotated factor
solution, five factors were identified, with variances ranging
from 9 to 13%.

One of the disadvantages of Harman’s single-factor test is
that it is a diagnostic technique and rarely provides evidence
that measures are free of common method bias. Because of
that and following the recommendations of Podsakoff et al.
(2003), an unmeasured latent method factor was modelled in
this study to control for any systematic variance among the
items (observed variables), which is independent of the vari-
ance due to the constructs (latent variables). In this model, all
items were loaded on their own constructs as well as on a
latent common method variance factor. To minimize the dis-
advantages of this method, the model constrains the measure-
ment factor loadings on the latent common variance factor to
be equal (Podsakoff et al. 2003). The square of all measure-
ment factor loadings on the latent common variance factor
indicates the percentage of common method variance bias
(Williams et al. 1989).

Table 3 Convergent and discriminant validity

Construct CR AVE MSV ASV

Infusion 0.914 0.728 0.537 0.26

IS-Specific OCB 0.942 0.556 0.537 0.487

Perceived Usefulness 0.896 0.682 0.487 0.122

Perceived Ease of Use 0.897 0.685 0.408 0.102

Improvisation 0.934 0.543 0.514 0.254

Table 4 Correlation among constructs

Construct IS-Specific OCB Perceived Usefulness Perceived Ease of Use Improvisation Infusion Gender Age Tenure

IS-Specific OCB 0.746

Perceived Usefulness .640** 0.826

Perceived Ease of Use .593** .695** 0.828

Improvisation .675** .674** .643** 0.737

Infusion .682** .635** .558** .659** 0.853

Gender .208** .191** 0.000 .146* .230**

Age 0.36 −0.026 −0.023 0.018 0.034 0.004

Tenure −0.117 −0.245** −0.133** −0.186** −0.171** −0.023 0.321**
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The commonly accepted percentage for common method
bias variance is up to 25% (Williams et al. 1989); however, in
this study, the unmeasured latent method factor was 4%,
which is less than the recommended percentage.
Furthermore, the measurement model was tested twice. First,
the unconstrained measurement model was tested in terms of
how the model fits data (Model A), and second, the
constrained measurement model was built by adding the latent
method factor (Model B). Significant method bias exists if the
constrained model (Model B) fits data significantly better than
the unconstrained model (Model A) (Widaman 1985;
Williams et al. 1989). In other words, if the model fit improves
when a latent method factor is introduced, we can deduce that
common method bias accounts for most of the covariance
observed in the variables. The results of these two tests are
presented in Table 6.

Although the chi-square difference test has also been sug-
gested to decide which model should be accepted or rejected,
this method is sample-size sensitive. Researchers have thus
recommended a test that examines differences in comparative
fit indices (CFI) (Cheung & Rensvold, 2002; Little 1997).
Commonmethod bias can be said to be absent if the difference
in CFI between two models is less than 0.05 (Little 1997) or
less than 0.01 (Cheung & Rensvold, 2002). In this study, the
chi-square difference test was significant, and the difference in
CFIs from Table 6 yielded a value of 0.001, which is less than
the recommended cut-off. Overall, the results obtained from

different tests for the presence of common method bias in this
study lead to the conclusion that common method bias is not a
serious threat to this study.

4.5 Measurement and structural models

Tabachnick and Fidell (2001) defined both measurement and
structural models. The measurement model includes the mea-
sured variables and the factors, where the measured variables
(indicators) are connected with the factors (constructs). The
structural model consists of the hypothesized relationships
among the constructs, where paths connect the constructs with
each other (Fig. 2). Comparing the measurement model fit
indices in Table 7 to the cut-offs recommended for the
perfect-fitting models in Appendix Table 13, the data is a good
fit with the model. The results show that χ2/df is 1.535, which
falls between 1 and 2, SRMRyields a value of 0.040, which is
less than 0.08, the values of IFI, TLI and CFI are 0.945, 0.940,
and 0.945, respectively, which are close to 0.95, and the ob-
tained value for RMSEA is 0.049, which is less than 0.05. The
obtained value for RMSEA shows a correct specified factor
loadings at the exploratory factor analysis (EFA) and an as-
sumption of the appropriate number of variables in this re-
search (Kenny and McCoach 2003).

To evaluate the proposed hypotheses, the factor covari-
ances were removed and structural paths were added to the
structural model. Control variables were also entered as

Table 5 Procedural remedies

Separation statements within the questionnaire Comments

Did you know?
A young Isaac Newton discovered the notion of gravitation when an apple was

descending from the top of an apple tree to the ground. The apple tree still exists in
Newton’s garden in Lincolnshire.

Introduced between the OCB scale and perceived
usefulness

Did you know?
The United States has never lost a war in which mules were used.

Introduced between OCB scale and perceived ease
of use

Did you know?
The only two nations whose name begins with an BA,^ but doesn’t end in an BA,^

are Afghanistan and Azerbaijan.

Introduced prior to improvisation

Did you know?
Letters ‘a’, ‘b’, ‘c’ and ‘d’ do not appear if you spell any of the numbers between 1 and 99.
You have almost done answering the survey! Only 4 questions left! Thank you for helping

us gain knowledge about technology use.

Introduced between improvisation and infusion

Table 6 Method bias test

Model Chi-Square CFI RMSEA Comment

Model A: All Items load on
respective factors

949.914 with 619
df

0.945 0.049 Significant method bias exists if Model B fits significantly better
then Model A (Widaman 1985).

Model B: All items load on
respective factors and also a latent method
factor

949.914 with 618
df

0.944 0.049 The null hypothesis of common method bias variance should
not be rejected if the difference between CFIs (ΔCFI) is less
than 0.01, indicating lack of method bias (Cheung and
Rensvold 2002).
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determinants of infusion and improvisation. Compared with
Table 13 in Appendix D, the fit indexes results from the struc-
tural model illustrated in Table 7 reveal that the data is a
reasonable fit with the model. Further, the results of the path
coefficients shown in Fig. 2 were used for testing hypotheses.
For each hypothesis, the standardized estimates (β) and their
levels of significance are reported in Fig. 2.

5 Results

The objective of this study was to investigate the role of IS
professionals in enhancing employees’ propensity to infuse
information systems into their work practices. The study ar-
gued that employees who infuse an information system into
their work do so by improvising with them based on their
perceptions of the usefulness and ease of use of the system.
This study then asserted that employees’ perception of the
usefulness and ease of use of systems depends on the extent
to which IS professionals assist them by using IS-specific
OCBs. Such support enables employees to display improvisa-
tional behaviors by utilizing their IT-related knowledge and
better deploy their IS resources, and thus infuse a system into
their work practices. Table 8 summarizes the results of the
hypotheses testing, and the results are interpreted below.

5.1 Predictors of IS infusion

In this study, improvisation was proposed as a determinant of
IS infusion. The link between these two variables was ex-
tremely significant (p < 0.01) and highly correlated (β =
0.70). 55% of the variance in IS infusion can be explained
by improvisation, supporting H5 and the proposition that
accomplishing tasks more innovatively leads to deeper use
of an information system among employees.

The significant role of improvisation in supporting IS infu-
sion could be because improvisation provides employees with
opportunities to explore the various features of an information
system in a range of conditions. For instance, while routine
use will be suitable during normal operations, the ability to
improvise is valuable when individuals have to use a system in
an emergency situation or when they face a tight deadline.
Their experiences with a system during such situations makes
themmore confident about its strengths and limitations, and if
it performs to their expectations, makes them more willing to
use it deeply and infuse it into their work processes.

This finding offers a broader understanding of the predic-
tors of infusion. Infusion has generally been regarded as an
outcome of individual and environmental factors, such as in-
dividual personality traits, attitudes, and perceptions of job
environments (Ahuja and Thatcher 2005). Other individual-
level predictors that have been studied include user

Control Variables (Gender, Age, and Tenure) were  simultaneously added to the model  with other 

variables

Significance levels: ***P<0.01; **P<0.05 ; *P<0.1

Only significant correlations are indicated

TenureGender Age

0.48***

0.36***

Perceived

Usefulness 

(55%)

Improvisation 

(64%)

Infusion 

(55%)
IS-Specific 

OCB 

Perceived 

Ease of Use 

(45%)

0.70***

0.68***

-0.149***

0.102**

-0.18***

0.70***

Fig. 2 Structural model with
results

Table 7 Fit statistics

Model Chi-Square SRMR IFI NNFI(TLI) CFI RMSEA

Measurement Model 949.966 with 619 df (χ2/df = 1.535) 0.040 0.945 0.940 0.945 0.049

Structural Model 1230.184 with 719 df (χ2/df = 1.711) 0.072 0.917 0.910 0.917 0.056
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satisfaction (Hsieh and Wang 2007), perceived IS usefulness
and the intrinsic contentment that users experience when they
use an information system to solve problems, overcome diffi-
culties, learn new things, or generally interact with it (Li et al.
2013). Environmental factors that have been investigated as
determinants of infusion include system attributes, such as
information quality and system integration (the extent to
which an information system offers access to multiple systems
through a unified interface) (Saeed and Abdinnour-Helm
2008). In terms of task attributes, the routinization and fre-
quency of IS use (Sundaram et al. 2007) have been found to
influence IS infusion. This study expands on the latter group
of predictors by asserting that individual experimentation and
exploration activities are also essential for explaining the level
of deep IS use in an organisation. Future researchers could
attempt to test a multi-level model of IS infusion that inte-
grates predictors from the environment, individual and task
levels.

5.2 Predictors of improvisation

Both perceived usefulness and ease of use were found to be
positively (β = 0.48 and 0.36 respectively) and significantly
related (p < 0.01) to improvisation, supporting H3 and H4.
Both perceived usefulness and ease of use contribute to 64%
of the explained variance in improvisation, and the impact of
perceived usefulness is stronger than perceived ease of use.

The impact of improvisation has been studied in various
topics, such as technology implementation (Orlikowski and
Hoffman 1997), organizational learning (Miner et al. 2001),
and new product development (Kamoche and Cunha 2001).
While researchers have addressed the impact of improvisation
at different levels of analysis: individual (Magni et al. 2009a;
Nisula and Kianto 2016), group (Crossan et al. 2005; Vera and
Crossan 2004), and organization (Moorman and Miner 1998),
less research has been conducted on the antecedents of indi-
vidual improvisation. Nisula and Kianto (2016) found only 1
study (Magni et al. 2009a) on the determinants of individual
improvisation. The results showed that team behavioral inte-
gration, including timely information exchange among team

members, communication norms, and team members’
constructive-cooperative behaviors, positively affects individ-
ual improvisation. Magni et al. (2009b, 2010) proposed a
multi-level research model in which personality traits (e.g.,
personal innovativeness) and cognitive factors (e.g., self-effi-
cacy) act as determinants of individual improvisation.

Applied to our study, perceived usefulness and ease of use
are the cognitive factors in our model. Importantly, the per-
ception of an IS system’s usefulness and ease of use are
shaped by the IS-specific behaviors exhibited by IS profes-
sionals when they interact with other users. This is because
users observe how other users benefit from interacting with IS
professionals, which motivate them to engage in such interac-
tion to receive the same benefits. These cognitive processes
enhance the likelihood of improvisation in two ways. First,
individuals become more familiar with an IS, and find out
other users they can ask if they face any problems. Access to
a network of users makes it easier for individuals to decide to
engage in improvisation because they can rely on alternative
sources of knowledge to find out about different ways of

Table 8 Summary of the
proposed hypotheses Hypotheses Supported?

H1: IS-Specific OCB displayed by IS professionals are positively related to the perceived use-
fulness of IS systems among employees (β = 0.70, P < 0.01)

Yes

H2: IS-Specific OCB displayed by IS professionals are positively related to the perceived ease of
use of IS systems among employees (β = 0.68, P < 0.01)

Yes

H3: The perceived usefulness of IS systems is positively related to the extent of employees’
improvisational behaviors (β = 0.48, P < 0.01)

Yes

H4: The perceived ease of use of IS systems is positively related to the extent of employees’
improvisational behaviors (β = 0.36, P < 0.01)

Yes

H5: Employees’ improvisational behaviors are positively related to infusing IS systems into work
practices (β = 0.70, P < 0.01)

Yes

Table 9 Control variables

Control Variable Relationship Standardized Coefficient (β)

Gender

Perceived usefulness 0.42(NS)

Perceived Ease of Use −0.15***
Improvisation 0.05(NS)

Infusion 0.10**

Age

Perceived usefulness 0.00(NS)

Perceived Ease of Use −0.03(NS)
Improvisation 0.06 (NS)

Infusion 0.03 (NS)

Tenure

Perceived usefulness −0.18***
Perceived Ease of Use −0.05 (NS)
Improvisation −0.04 (NS)
Infusion −0.054 (NS)
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carrying out their work tasks. Second, when individuals ob-
serve others using a system adeptly to achieve their goals, any
uncertainty they may have over the system’s ability to be
useful for their purposes is reduced.

5.3 Impact of IS-specific OCB on perceived usefulness
and ease of use

The results indicate that the discretionary behaviors of
IS professionals, which are termed IS-specific OCB in
this paper, positively and significantly affect employee
perceptions of the ease of use and usefulness of a par-
ticular information system. The relationship between IS-
specific OCB and employees’ perceptions of system
usefulness was highly significant (p < 0.01) and strongly
positive (β = 0.70). The relationship between IS-specific
OCB and perceived ease of use was also positive and
significant relationship (β = 0.68, p < 0.01). IS-specific
OCB explains approximately 55% of the variance in
perceived usefulness and almost 45% for ease of use.
These results support H1 and H2.

Employees improvise with their current information
systems and infuse them into their practices when they
receive additional support from IS professionals.
Interacting with IS professionals makes employees more
technically knowledgeable about their information sys-
tems, and they learn how to respond to unplanned-for
situations, using knowledge and experiences obtained
from past situations (Mendonca and Wallace 2007;
Orlikowski 2000). The results of this study indicate that
interacting with IS professionals provides potential im-
provisers with a source of technical knowledge so they
can react to unpredicted situations according to the ex-
periences gained in the past interactions with IS
professionals.

Previous studies have discussed the definitions of OCBs
and the effect of these behaviors on different organizational
aspects in the IS context (Deng and Wang 2014; Deng et al.
2015; Hsu et al. 2015; Rafaeli et al. 2008). This study presents
a positive effect of IS-specific behaviors which contrasts with
Deng and Wang (2014), who found that IS professionals’
OCB behaviors had a negative effect on their (IS profes-
sionals) task efficiency, but is consistent with Rafaeli et al.’s
(2008) study on the positive effect of IS professionals’ OCB
on customer service quality in call centers.

5.4 Control variables

Significance levels: ***p < 0.01; **p < 0.05; *p < 0.1.
Gender, age, and tenure were tested as controls for

perceived usefulness, perceived ease of use, improvisa-
tion and infusion. The results are shown in Table 9.
Age is not a determinant of any construct in this study.

The correlation between gender (where male = 0 and fe-
male = 1) and infusion is significant (p < 0.05), indicat-
ing that females used the information system at a deeper
level than males (β = 0.10). Gender also had a signifi-
cant effect on employees’ perception about how easy
the information system might be (p < 0.05 and β =
−0.15). This means that, in contrast to males, females
did not perceive the information system as being easy
to use. The links between tenure and all variables are
not significant, besides perceived usefulness (p < 0.01
and β = −0.18). It indicates that the longer an individual
has been with an organization, the less likely s/he is to
perceive that the current information system as being
useful.

6 Discussion

The infusion of information systems into an organiza-
tion’s work processes is seen as necessary for obtaining
the full value of such investments. However, the deeper
use of many information systems is often inhibited by
uncertainty over the systems’ usefulness and ease of
use. We have argued that these hurdles can be
surmounted by the discretionary behaviors of IS profes-
sionals. These behaviors support the learning of users in
ambiguous situations by providing models of behavior
and cognition which they can model. Such behaviors
also motivate users to deepen their use of the technol-
ogy by helping them evaluate potential consequences of
their behaviors, thus encouraging improvisation and in-
fusion. The prior section reported that strong support
was obtained for this research model. In addition to
providing empirical support for the hypothesized re-
search model, the results also suggest some theoretical
and practical contributions.

6.1 Theoretical implications

This study makes a number of contributions. First, it
uses social cognition theory to extend our understanding
of the role that IS professionals play in improving the
value that enterprises obtain from their IS investments.
IS use occurs in a social context (Lamb and Kling
2003), and various aspects of the interaction between
IS users and IS professionals have been studied. These
include: the importance of a shared understanding be-
tween IS and business staff to enhance IS-business
alignment (Bassellier Reich and Benbasat 2001), their
role as social influencers of IT use in the post-
adoption stage (Venkatesh et al. 2003), and designing
and directing formal and informal training sessions as
their post-adoptive behaviors (Jasperson et al. 2005;
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Venkatesh and Bala 2008). This study deepens this anal-
ysis of their role by focusing on how they support the
learning of users through their discretionary behaviors.
Our results extend robust insights into users’ IS extend-
ed use resulted from a set of IS-specific OCBs per-
formed by IS professionals. The increasing pervasive-
ness, embeddedness and complexity of information tech-
nology implies that users are frequently in situations
where they face uncertainty. By explaining how IS pro-
fessionals engage in certain types of behaviors, the
study highlights how they can act as conduits of spe-
cialized knowledge and skills to make users feel more
at ease with new systems and consider infusing them
into their work.

Second, by studying the role of IS professionals in IS
infusion, we are highlighting the need to consider the
actions of the various actors in the social context sur-
rounding information systems and their value. As IS
professionals analyze, plan, deploy, maintain or retire
systems, their activities can influence the perceptions
that users have of individual systems and the overall
portfolio. Users make decisions to invest further time
and effort in using new systems based on the availabil-
ity of support in the organization, beyond the encour-
agement of their managers. Studies of IT value attempt
to incorporate such possibilities by using real options
analysis (Jasperson et al. 2005). However, this ap-
proach, while complex and robust, is often limited to
incorporating the decisions of managers and users, set-
ting aside the role of IS professionals. This paper pro-
vides evidence that the long-term value that organiza-
tions receive from their IT investment decisions is
strongly influenced by the actions of their IS profes-
sionals in supporting the learning of their users.

It is important to note that the paper focuses on only the
positive aspects of IS professionals’ post-adoption activi-
ties. While IS professionals can help users by offering
technical support and facilitating knowledge sharing, IS
professionals may also limit the post-adoption success of
information systems. For example, if they are resistant to a
new system and provide only superficial support, it is un-
likely that the system will be infused in an organization.
Moreover, IS-specific OCB may be seen by IS profes-
sionals as an addition to their workload. They already face
pressure to update their skills to prevent professional ob-
solescence (Tsai et al. 2007), and may find it difficult to
allocate time, effort and attention to engage in IS-specific
OCB in addition to their regular work and the need to
update themselves. As IT becomes more pervasive and
new systems are introduced more frequently, the informal
relationships between users and their IS colleagues have a
strong influence on their ability to use new systems. This
study demonstrates the importance of discretionary

collaboration in enhancing users’ engagement with new
systems and their ability to make full use of the opportu-
nities inherent in them.

A relevant issue here is the context in which IS pro-
fessionals play a more significant role in supporting
different types of IS innovations. The results of this
study point to the impact of IS professionals in educat-
ing users informally, so as to make information systems
easier to use and more useful for their purposes.
Furthermore, the results demonstrate that additional in-
teraction with IS professionals help IS users to become
better at thinking more creatively (Boutside of the box^)
to find technical solutions to unpredictable IS-related
problems. We can extrapolate from this and infer that
IS-specific OCB is more important when the costs and
benefits of new systems are ambiguous than when they
are obvious (Rahrovani et al. 2015). As more firms shift
from adopting, automating and informating systems to-
wards transformative innovations (Zuboff 1988), there is
a corresponding increase in the uncertainty of the ben-
efits that will accrue to firms from such technologies.
When automating and informating systems are adopted,
their consequences and implications for work processes
are fairly straightforward, visible, and restricted within
certain organizational boundaries (Burton-Jones 2014).
In contrast, the outcomes of transformative IS invest-
ments are much more difficult to predict and are usually
more extensive, both in terms of organizational scope
and time. Individual users exposed to transformative in-
formation systems will require more assistance from
their IS colleagues in learning how to use such systems,
as they may be unfamiliar and prior knowledge may be
not relevant. In such contexts, IS professionals may
need to engage in IS-specific OCB more extensively
to help users lower the uncertainty over using.

6.2 Implications for practice

Investments in IT projects have been increasing to re-
duce costs and improve decision-making, productivity,
sales, profits, market efficiency, customer welfare, crea-
tion jobs and economic development (Petter et al.
2008). A top concern for business executives has been
to estimate the impact of IS on business profitability or
the return on investments, and to distinguish contribu-
tion of IS to individual, group, and organizational suc-
cesses (Kim and Kishore 2018; Petter and McLean
2009; Urbach et al. 2009). Consequently, how expendi-
tures and investments on IS should be made is a key
issue debated by top management, with no guarantee
that these decisions will be successful, as evidenced
by the large number of failed and abandoned IT projects
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(Ewusi-Mensah 1997; Gopalakrishna-Remani et al.
2018; Roberts et al. 2004).

The success of the IS function depends on how IS and
business employees are aligned in terms of IT’s impact on
the business’ strategic direction, operations, and its rela-
tionships with business units. The study provides top IT
and business managers with a suggestion for enhancing the
outcomes of IT projects at the post-implementation stage.
The results point to the importance of creating scenarios to
encourage frequent occurrence of discretionary behaviors
between IS professionals and business employees. This
will reduce miscommunication, increase their level of
shared knowledge, and provide better support overall.
Broadly, the goal will be to shift away from conceptualiz-
ing BIS support^ as a rigid, structured activity toward a
more organic, free-flowing process. This will enhance
users’ learning and the informal engagement will provide
examples of behaviors they can model.

Orlikowski (2000) stated that technology use among
employees is not a matter of how difficult or simple
technologies are, but how users are socially influenced
and encouraged to use technologies. The model in this
study unveils an approach that top managers can put in
place to non-mandatorily advertise the enhanced use of
IT systems among employees. Our results demonstrate
the role of IS professionals in developing users’ IT-
required skills by leveraging a set of IS-specific behav-
iors among them, leading to deeper levels of IT system
use. Therefore, the focus on s between IS professionals
and business employees will provide the latter with a
channel to develop their IT requirements and become
familiar with the various features of new IT systems.
Top IS and business managers should recognize the im-
portance of IS professionals’ positive discretionary be-
haviors in enhancing employees’ IT-related knowledge
and expertise, so as to improve the value they obtain
from their investments.

6.3 Limitations

Before offering potential avenues for future research, we
present the limitations of our research. First, as a cross-
sectional design, there may be a lower level of certainty
in our conclusions, compared to a longitudinal design
that is better able to demonstrate causality in the rela-
tionships between the predictor and outcome variables.
Second, the model does not account for differences
across organizations that could influence the level of
information systems infusion. Each firm could have a
different level of infusion because of organizational-
level attributes, such as the extent of senior management
support, level of experience with IT systems, and rigor-
ousness of system documentation. Ideally, these

attributes could be measured and their impact could be
assessed by using a multi-level model, which we en-
courage others to attempt in the future. Third, this study
elaborates how users’ perceptions of IS usefulness and
ease of use are shaped by discretionary behaviors direct-
ed by IS professionals, leading to attaining a set of IT
capabilities that prompt users to effectively improvise
with IS and to infuse IS into their work practices.
This study does not control for the effect of users’
computer self-efficacy (e.g., using a software package
for data analysis) on IS infusion and improvisational
behaviors. Compeau and Higgins (1995) found out that
users’ perception of being capable of using IS at a
deeper level can be shaped by their own individual ef-
forts. Evaluating the effects of users’ computer self-
efficacy in similar contexts may be of interest to other
scholars. Finally, while recommended cut-off values are
used in this study to assess the fit of the model, it is
important to keep in mind that such cut-offs have an
arbitrary nature. For example, the reasonability of a cut-
off value for RMSEA is affected by the study’s sample
size and variations in the degrees of freedom (Kenny et
al. 2015).

6.4 Future research

Notwithstanding these limitations, this study evaluates
the effect of the OCBs of IS professionals on higher-
level IS use at the individual, rather than group level.
However, the literature is silent on benefits these behav-
iors have when practiced across units (Podsakoff et al.
2009). An interesting topic for future research is group-
level OCBs by IS departments and their impact on out-
comes relevant for business departments. For example, a
researcher could study the aggregate effect of OCBs
displayed by an IS department on the overall IS infu-
sion of a business department.

While this paper investigates the positive effect of IS-
specific OCBs, IS scholars should also undertake further
research on any possible ‘dark side’ of IS-specific
OCBs. It is foreseeable that IS professionals may per-
form more OCBs and overlook their own task perfor-
mance (Deng et al., 2014). Performing the discretionary
behaviors detailed in this paper may also have detrimen-
tal effects on individuals in terms of their progress to-
wards their work goals (Koopman et al., 2016), the
long-run development of their careers, and task perfor-
mance (Bergeron 2007; Rapp et al., 2013; Rubin et al.,
2013). Future researchers could examine how IS profes-
sionals trade off the benefits and costs when deciding
whether or to what extent they should carry out IS-
specific OCBs.
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Most studies have predominantly focused on the an-
tecedents of IS infusion (Hsieh and Wang 2007;
Venkatesh and Bala 2008; Venkatesh et al. 2003;
Venkatesh et al. 2011), but have not paid much atten-
tion to its consequences. Building on this study, future
studies could focus on the advantages that may emerge
from using information systems more extensively. To
sustain the infusion of information systems into work
practices, business employees will frequently enquire
about IS services and obtain IT-related knowledge,
which in turn compels IS departments to provide them
with better IS services. Indeed, after frequent responses
from IS professionals to business employees’ IT needs,
IS departments become more effective in delivering
high-quality IS services, such as predicting situations
where IT is facing high levels of demand or by provid-
ing IT workarounds using ad hoc sub-systems. Thus,
another avenue for future research could be to examine
the impact of IS-specific OCB and IS infusion on the
effectiveness of IS departments.

Technology has transformed employees’ traditional
workplaces, with their physical boundaries, into virtual
workplace, where employees interact with each other
through information and communication technology. A
challenge here is whether the appropriate level and ex-
tent of IS support needed for IS infusion can be pro-
vided virtually. IS researchers have suggested online IT
helping behaviors as part of IS-specific OCB (Lee and
Lee 2010), and future researchers could examine how
the location (local/distant) and type (online/face-to-face)
of IS-specific OCB affect IS infusion and other relevant
outcomes.

Another environmental change that is relevant in this
context is the shift towards IS outsourcing and more broad-
ly, the growth in the use of cloud-based systems. Both of
these changes represent occasions where organizations be-
come more reliant on vendors for providing support for IT
systems used internally. These changes have led to organi-
zations employing fewer IS professionals in roles such as
infrastructure management, technology deployment, appli-
cation development, and maintenance (Bailey and Becker
2014). The move away towards a greater proportion of IT
support coming from external, as opposed to internal,
sources has ramifications for the model presented in this
paper. This is because most of the interaction between in-
ternal users and IS professionals employed by vendors
takes place in formal channels (Sultan 2010), limiting the
scope for discretionary behaviors to occur. Moreover, the
incentives for vendor-employed IS professionals to engage
in IS-specific OCB are limited, as it is likely that they
would not share the objectives of the organization in en-
couraging IT infusion to maximize the value of their IT
investments (Ko et al. 2005).

Therefore, one question for future researchers to con-
sider is the applicability of this model to contexts where
external IT support for users is more dominant. What
other sources of knowledge and skills would users rely
upon in such situations? Would they attempt to build
deeper bonds with vendor-employed IS staff, so as to
establish a channel they could rely on when faced with
uncertain situations? Another issue is whether the dom-
inance of externally-sourced IS professionals affects the
morale, commitment and satisfaction of the remaining
internal IS staff. The IS professionals who remain in
an organization after it has shifted to a cloud computing
environment or outsourced the majority of its IS func-
tions may have little motivation to display IS-specific
OCBs towards their users. This may potentially lead to
a negative spiral, where poor IS-business relationships
reduce the perceived usefulness of IS investments, fur-
ther engendering a move towards the use of IS vendors.
Researchers should undertake to study how IS-specific
OCB occurs among the IS professionals who remain in
such organizations, and whether the newly-appointed
external IS professionals view the provision of such
discretionary behaviors as part of the service they are
providing.

7 Conclusion

This study examines the role of the discretionary behav-
ior of IS professionals in motivating their non-IS col-
leagues to use information systems more deeply.
Drawing on OCB concepts and dimensions, IS-specific
OCBs which support the ability of users to infuse the
features and functions of information systems into their
work practices have been identified and categorized.
The results of this study show that IS-specific behaviors
influence IS infusion through employees’ perceptions of
the usefulness and ease of use of the systems, and their
improvisational behaviors. Interpreting the results of this
study and comparing them to the results of other stud-
ies, this study supports the perspective that the occur-
rence of IS-specific OCBs that lead to positive out-
comes is not dependent upon the type and complexity
of the tasks or the extent of time and effort IS profes-
sionals spend. Instead, IS-specific OCBs are outcomes
of the behavioral and cognitive processes which occur
when users observe discretionary behaviors derived
from interactions between IS professionals and their
non-IS peers and decide to immerse themselves in these
interactions in attempt to overcome obstacles and carry
out their work. Furthermore, the advantages and con-
straints of this study are discussed and issues for future
research are highlighted.
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Appendix A

Appendix B

Table 10 Details about comprehensive subscriber services system

System name Comprehensive Subscriber Services System

System role description Collecting, analyzing, retaining, synchronizing, modifying data of selling electricity
Enrolling subscribers, arranging agreements, and installing the electrical supply.
Calculating subscribers’ electricity bills (subscribers are categorized into five types: residential,

commercial, industrial, agricultural, and general).
Issuing electricity bills for 6,000,000 subscribers
Arranging financial reports of consumptions and controlling reports on the last situations of the supplied

electricity and electricity debts
Generating statistical reports on subscribers electricity consumption by different types of subscribers
After-sales services (changing general information of subscribers, issuing bills
Generating analytical reports on: kilowatt hours (KwH) of energy consumption, the percentage of electrical

bills paid with online banking and mobile banking or the percentage of bills paid at bank branches, electricity
demand, selling electricity or subscribers’ information based on electricity suspension

User type Routine users Infusers

Role description For example, Selling electricity, after-sales services For example, Comprehensive statistical-analytical reports on
bulk data, with a web-based system

Table 11 Items and loadings

Constructs Items Factor
loadings

Reliability
(alpha) α

OCB
(Podsakoff et al. 1997)

Helping
behavior

IS professionals… 0.94
…help employees out if they fall behind in their work. 0.78

…willingly share their expertise with other employees from other departments. 0.77

…try to act like peacemakers when other employees have disagreements. 0.77

…take steps to try to prevent problems with employees. 0.81

…willingly give of their time to help employees who have work-related prob-
lems.

0.70

…touch base with employees before initiating actions that might affect them. 0.74

…encourage employees when they are down. 0.75

Civic virtue …provide constructive suggestions about how employees can improve their
effectiveness.

0.76

…are willing to risk disapproval to express their beliefs about what’s best for the
organization.

0.76

…attend and actively participate in team meetings. 0.73

Sportsmanship …always focus on what is wrong with our situation, rather than the
positive side.

0.75

…consume a lot of time complaining about trivial matters. 0.74

…always find fault with what employees are doing. 0.63

Perceived Usefulness
Venkatesh and Davis

(2000)

Using the system improves my performance in my job. 0.81 0.89
Using the system in my job increases my productivity 0.86

Using the system enhances my effectiveness in my job. 0.81

I find the system to be useful in my job. 0.82

(Bsystem^ here refers to the Comprehensive Subscriber Services System)

Perceived Ease of Use
(Venkatesh and Davis

2000)

My interaction with the system is clear and understandable. 0.80 0.90
Interacting with the system does not require a lot of my mental effort. 0.83

I find the system to be easy to use. 0.81

Inf Syst Front



Appendix C

Table 11 (continued)

Constructs Items Factor
loadings

Reliability
(alpha) α

I find it easy to get the system to do what I want it to do. 0.86

(Bsystem^ here refers to the Comprehensive Subscriber Services System)

Improvisation
(Hmieleski and Corbett

2006)

I…
improvise solutions to problems
learn quickly
identify ways in which resources can be recombined to produce novel products
Take any opportunity if possible
think outside-of-the-box
take risks in terms of producing new ideas in completing projects
identify opportunities for new services/products
think well on my feet
act spontaneously
find new uses for existing methods or equipment
am creative when required to work with limited resources
deviate from plans in order to take advantage of opportunities in the moment

0.93
0.77

0.75

0.68
0.78
0.75
0.71
0.72
0.73
0.73
0.70
0.74
0.76

Infusion
(Jones et al. 2002)

I make the best use of particular functions of the Comprehensive Subscriber Services System
(e.g., generating analytical reports on electricity demand, selling electricity or subscribers
information by electricity suspension) to support my tasks.

0.90 0.91

Use of the Comprehensive Subscriber Services System has been integrated and incorporated at its
fullest potential to perform my tasks.

0.87

I use all the capabilities of the Comprehensive Subscriber Services System in the best fashion to
complete my tasks or to help me on the job.

0.93

I doubt that there are any better ways for me to use the Comprehensive Subscriber Services
System to support my work.

0.69

Table 12 Demographic
characteristics of online and
offline survey respondents

Sample Demographics Online Responses Pen-and-paper Responses

Gender Frequency Percentage Frequency Percentage

Male 36 60.0 80 47.9

Female 24 40.0 87 52.1

Total 60 100 167 100

Age Frequency Percentage Frequency Percentage

Between 20 to 30 years old 8 13.3 16 9.5

Between 30 to 40 years old 40 66.6 120 71.9

Between 40 to 50 years old 9 15.0 29 17.4

More than 50 years old 3 5.0 2 1.2

Total 60 100 167 100

Organizational Tenure Frequency Percentage Frequency Percentage

Between 2 and 5 years 35 58.3 87 52.1

Between 5 and 10 years 18 30.0 51 30.5

More Than 10 Years 7 11.6 29 17.4

Total 60 100 167 100
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Appendix D

Fit indexes

Maruyama (1998) categorized different fit indexes into the
main three types: absolute, relative and adjusted indexes.
The absolute fit indexes indicate the degree to which an esti-
mated model closely fits the sample data. Some of the com-
monly used absolute fit indexes include root mean squared
error of approximation (RMSEA), the goodness-of-fit Index
(GFI), and the root mean square residual (RMR).

RMSEA is the most popular fit index and has been reported
a number of times by researchers (Kenny et al. 2015).
Research on RMSEA cut-off points has distinguished be-
tween different values that are indicators of how closely
models with estimated parameters fit the population’s covari-
ance matrix (Byrne 2006). Hu and Bentler (1999) recom-
mended that good-fitting models should yield RMSEAvalues
of less than 0.06, while MacCallum et al. (1996) categorized
fit quality based on three cut-off points of 0.01, 0.05, and 0.08,
indicating excellent, good, and mediocre fit, respectively. A
stricter threshold suggested by (Browne and Cudeck 1992)
was that RMSEA values of about 0.05 or less are indicative
of a close model fit and RMSEA values of about 0.08 or less
indicate reasonable error of approximation. They also do not
recommend an RMSEA value of greater than 0.1.

The goodness-of-fit index (GFI) ranges from 0 to 1, where
1 indicates a close or perfect fit. Chau (1997) recommended
that good-fitting models yield GFI values of at least 0.90 or
greater than 0.90, while other researchers have suggested GFI
values ranging from 0.80 to 0.89 as demonstrating reasonable
fitting models (Lai and Li 2005; Tarafdar et al. 2007). The root
mean square residual (RMR) is the third fit index and should
be small for good-fitting models (Tabachnick and Fidell
2001). RMR values less than 0.1 should indicate good-
fitting models (Chau 1997). As it may sometimes be difficult
to interpret an unstandardized residual since the scales of the

variables affect the size of the residual, a standardized root
mean square residual (SRMR) can be used (Tabachnick and
Fidell 2001). The SRMR has a value of 0 to 0.1, where lower
values are preferred. Hu and Bentler (1999) mention that
values of about 0.08 or even less are desired.

Relative fit indexes, known as comparative fit indices, in-
clude the normed fit index (NFI), the non-normed fit index
(NNFI) (or the Tucker Lewis Index (TLI)), the incremental fit
index (IFI), and the comparative fit index (CFI) (Maruyama
1998). Generally, the recommended range for all relative fit
indices for good-fitting models is between 0.90 and 1 (Chau
1997; Hair et al. 1998; Tabachnick and Fidell 2001). In addi-
tion, rules of thumb for good-fitting models are that cut-off
values for CFI and TLI should be close to 0.95 or even higher
(Hu and Bentler 1999). Adjusted indexes, known as parsimo-
nious fit indexes and labelled as adjusted goodness-of-fit in-
dex (AGFI), can be adjusted for the number of parameters
estimated in a model. The most common recommended
AGFI ranges for good-fitting models are greater than 0.80
(Chau 1997; Segars and Grover 1993).

In terms of which fit indices should be reported, researchers
have argued that it would be better to select fit indices from
different categories, and they have thus suggested a variety of
optional/categorical fit indexes. The recommended cut-offs
for reasonable and good-fitting models are listed in
Appendix Table 12. McDonald and Ho (2002) recommend
that the most common fit indexes are the CFI, GFI, NFI, and
the TLI. Hu and Bentler (1999) suggested a two-index presen-
tation, always including SRMR with TLI, RMSEA, and the
CFI. Kline (2015) strongly believes in reporting the Chi-
Square test, RMSEA, CFI, and the SRMR.

Our research reports χ2/df, SRMR, IFI, NNFI (TLI), CFI,
and RMSEA. It is important to note that the chi-square value
is sensitive to the sample size and number of variables. Studies
with large sample sizes rarely report a nonsignificant chi-

Table 13 Recommended cut-offs of goodness-of-fit indexes

Goodness-of-fit Indexes Recommended Cut-offs

Reasonable Fit Perfect fit

Chi-Square/degrees of freedom 1 ≤ χ2/df ≤ 3 1 ≤ χ2/df ≤ 2
Standardized Root Mean Square Residual (SRMR) 0 < SRMR <0.1 SRMR ≤0.08
Incremental Fit Index (IFI) IFI ≥ 0.9 IFI ≥ 0.95
Non-Normed Fit Index (NNFI) or Tucker-Lewis Index (TLI) TLI ≥ 0.9 TLI ≥ 0.95
Comparative Fit Index (CFI) CFI ≥ 0.9 CFI ≥ 0.95
Root Mean Square Error of Approximation (RMSEA) RMSEA ≤0.08 or RMSEA ≤0.06 RMSEA ≤0.05
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square value, which would indicate a perfect fit, while con-
versely, significant chi-square values indicate a poor fitting
model) (Tabachnick and Fidell 2001). Therefore, this study
uses χ2/df, where the χ2/df values of good-fitting models
ranges between 1 and 3 (Kline 2015) or 1 and 2 (Tabachnick
and Fidell 2001). SRMR is the index that is the most sensitive
to models with misspecified factor covariance(s) or latent
structure(s) (Hu and Bentler 1999). IFI and NNFI (TLI) are
chosen because they are relatively unaffected by sample size,
which is useful since some fit indices are high merely because
of the large sample sizes (Gerbing and Anderson 1992; Hu
and Bentler 1999). In addition, NNFI (TLI) is not affected by
the number of parameters of the model. Finally, CFI and
RMSEA are the most frequently reported fit indices
(Tabachnick and Fidell 2001). RMSEA is the index that is
the most sensitive to models with misspecified factor loadings
and varies with the number of variables (Kenny andMcCoach
2003).
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