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ABSTRACT

Within the technology acceptance literature, the issue of top management support and commitment 
has been studied extensively; however, the issue of leadership per se has not been addressed directly. 
A missing piece of the leadership puzzle as it relates to technology acceptance is an exploration of 
how top management support gets translated in the organizational hierarchy. This study introduces 
leader-member exchange (LMX) to better understand this missing piece. Specifically, this research 
explores the role direct supervisors play in the acceptance process by end users based on the moderated 
model of LMX and supervisor influence. The empirical test results in the field setting show that LMX 
is a significant moderator for most of the technology acceptance variables within organizations. The 
study explores the role of the quality of the relationship between supervisors and employees as end 
users. It also highlights the role of LMX and supervisor influence as a conduit for the acceptance 
process among end users in the organization.
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1. INTROdUCTION

This study attempts to shed light on the role of leadership in the acceptance process by moving 
beyond the usual “top management support.” Within the IS literature, and specifically within the 
technology acceptance literature, the issue of top management support and commitment has been 
studied extensively (e.g., Hwang et al., 2017; Grover et al., 2019); however, the issue of leadership per 
se has not been addressed directly. A missing piece of the leadership puzzle as it relates to technology 
acceptance is an exploration of how top management support gets translated in the organizational 
hierarchy. 

Even with the extensive research which linked management support to positive outcomes, there 
seems to be a paucity of research aimed at exploring how such support affects specific constructs that 
are relevant to individuals’ acceptance of a technology (Lewis et al., 2003; Hwang et al., 2016b). Most 
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studies that looked at the issue of management support were mainly concerned with top management 
support. What is missing, however, is a deeper understanding of how such support influences specific 
beliefs and attitudes of prospective end users within organizations. To our knowledge, few studies 
attempted to address this limitation. For example, Igbaria et al. (1995) reports that management support 
influenced PU and perceived usage. In a later study, Igbaria et al. (1997) finds that management 
support influenced PU and PEOU directly and usage indirectly. Along the same lines, Lewis et al. 
(2003) finds significant support for the relationship between top management support and PU and 
PEOU. Speier and Venkatesh (2002) also report a significant relationship between management 
support and the constructs of image and visibility. 

Leader-Member Exchange (LMX) is introduced in this study to better understand this missing 
piece. Specifically, this research attempts to explore the role direct supervisors play in the acceptance 
process by end users. The LMX construct specifically measures and captures the quality of the 
relationship between employees and their direct supervisor. Studies that looked at LMX as it relates 
to change have found that those who enjoy higher-quality relationships with their supervisors have 
the strongest change climate perceptions (Tierney, 1999). Also, LMX has been found to affect the 
relationship between supervisors’ influence tactics and those tactics’ effectiveness in dealing with 
resistance to change (Furst & Cable, 2008). Higher quality exchanges are usually found to be less 
resistant to change (e.g., Van Dam et al., 2008). 

The research model in this study integrates variables from multiple disciplines and attempts to 
explore the relationships between the social influence variable (Supervisor Influence) and the model’s 
variables. Furthermore, LMX (Leader-Member Exchange) is introduced as a moderating variable 
for these relationships. Recently, Hwang et al. (2016a; 2016c) called for the further investigation of 
the role of LMX in the system implementation based on the literature review in this field. This study 
attempts to shed some light on the role of leadership in the acceptance process by moving beyond 
the usual “top management support”. 

2. LITERATURE REVIEW

2.1. Technology Acceptance: What Has Been Said About Leadership?
Leadership is one of the most studied topics in organizations; however, not enough literature exists 
on the issue of leadership in the IS discipline as it relates to technology acceptance. Within the 
IS literature, and specifically within the TA literature, the issue of leadership per se has not been 
addressed directly, even as the issue of top management support and commitment has been studied 
extensively. An exception is an effort by Neufeld et al. (2007) in which they integrate the UTAUT 
with charismatic leadership theory. Specifically, the study finds significant support for the relationship 
between the perceived charismatic leadership behaviors of project champions and the antecedents of 
behavioral intention and usage behavior. 

Agarwal (2000) points to the fact that management support and commitment has received 
consistent attention from researchers. By identifying twenty-four studies that looked at and studied 
management support, Neufeld et al. (2007) argue that even with all the diverse and inconsistent 
conceptual definitions, weak measures, and insufficient theorization, one can definitely make the 
case that top management support is highly associated with desirable outcomes such as use, success, 
performance effectiveness, and acceptance. In a review of the IT innovation adoption research, Jeyaraj 
et al. (2006) report that top management support was one of the best predictors of individual IT 
adoption alongside computer experience, perceived usefulness, behavioral intention, and user support. 

Top management commitment and support has been conceptualized and measured in several 
ways which reflect the dispensing of support messages and signals, leading by example, and making 
sure that resources needed to ensure implementation success are available (Agarwal, 2000). Within 
the ERP implementation literature, top management support has been repeatedly listed as one of 
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the most critical success factors for ERP implementation efforts (Nah et al., 2001; Aladwani, 2001; 
Akkermans & Van Helden, 2002; Grubljesic et al., 2019; Zang et al., 2019; Guan et al., 2017). It has 
also been argued that the lack of support signals from top management may reduce the chances of 
successful implementation (Yetton et al., 1999).

In a qualitative study, Gallivan (2001) finds that clear and strong signals of top management 
support facilitated all stages of innovation assimilation. In the same study, Gallivan argues that even 
though top management support might be highly related to the committing of resources to facilitate 
the implementation process, the two factors should be looked at separately because top management 
support does not necessarily mean that resources will be made available. Other research further 
argues (based on the finding that top management commitment and support influenced ease of 
use perceptions) that users attribute the availability of resources and support to top management 
commitment. In a way, top management commitment can therefore be viewed as a factor that helps 
users overcome obstacles which might arise during the implementation (Igbaria et al., 1997; Lewis 
et al., 2003; Priyadarshinee, 2018; Gupta et al., 2016). 

Worth mentioning here is a study by Ward et al. (2005), which was longitudinal in nature, that 
found a different pattern of relationships between top management commitment and users’ attitudes 
toward using the technology that was being introduced. Specifically, the study found that top 
management commitment has no significant effect on users’ attitudes at time-1 and had a significant 
negative effect on attitudes at time-2, when users had some direct experience with the system. The 
authors argue that this might be a result of an unrealistic representation by top management about 
what the system would be like and what it would do (Ward et al., 2005). Interestingly, in the same 
study, the authors also looked at the relationship between managers’ influence and users’ attitudes 
and found that the former has a significant negative impact on the latter. However, looking at the 
scale items used to measure the management influence shows that two items were used, one capturing 
the direct supervisor influence and the other capturing top management influence. By the same 
token, items designed to measure top management commitment do not seem to match what the 
construct means; thus, in a way it reinforces what Neufeld et al. (2007) suggest regarding the lack of 
consistent theoretical and conceptual foundations. One can further argue that even with those studies 
that attempted to examine the effects of top management support and/or commitment on specific 
technology acceptance beliefs and constructs, there is still a lack of emphasis on the complexity of 
the leadership processes at differing organizational levels (Sharma & Yetton, 2003). 

The inconsistency and confusion that exists becomes even more obvious when the distinction 
between top management support and “local” management support is blurred. That is, for example, 
when management support, top management commitment, and management influence all seem to 
refer to the same underlying construct, yet we do not know what they are attempting to measure due 
to the absence of measurement items used in the studies (Sharma & Yetton, 2003). What is even more 
problematic is the lack of a clear definition regarding top management support. Is it leadership? Is it 
the resources allocated? Is it the messages that employees hear? Is it the visibility of such support? 
An exception to the blurring issue is the study by Lewis et al. (2003) in which they introduced top 
management commitment and local management commitment as two distinct constructs with differing 
influences on users’ beliefs. 

A missing piece of the leadership puzzle as it relates to technology acceptance is an exploration 
of how top management support gets translated in the organizational hierarchy and how it manifests 
its effects on users at different levels within an organization. Agarwal (2000) argues that, if not 
addressed at the appropriate level within an organization, management support may not be as valuable 
as it could be. That is, it does not allow us to pay sufficient attention to what actually happens as the 
management support “filters down” the organizational hierarchy. 

Supporting this premise, Leonard-Barton (1987) argues that one’s immediate supervisor is central 
to how they respond to organizational influences such as top management support. Kozlowski and 
Doherty (1989) argue that because supervisors are the most salient representatives of management 
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actions, policies, and procedures, subordinates tend to generalize their perceptions of supervisors 
to their organization at large. Furthermore, Rice and Ayden (1991) suggest that one’s supervisor 
is a primary information resource during technology implementation. Also, building on previous 
literature, Zmud (1984) finds additional support for the argument that management’s attitude exerts 
the strongest influence on users’ use of process innovations. Additionally, Lewis et al. (2003) argue 
that management commitment passes through the multiple levels that exist within an organization. 
They further argue that employees’ behaviors and beliefs are affected by messages they receive and 
perceive from both the top management and their direct supervisor. As such, they suggest that studies 
which introduce management support as a variable in their explanatory models should consider the 
fact that support occurs at multiple levels. Before Lewis et al. (2003), Fichman (1992) said that “The 
net result is that studies of individual adoption within organizational settings must either incorporate 
managerial influences into the analysis or rule them out as a potentially confounding factor” (p. 4). 

Recently, Venkatesh and Bala (2008) called for more research aimed at developing a “richer 
conceptualization of management support to enhance our understanding of its role in IT adoption 
contexts” (p. 297). They suggest using LMX (Leader-Member Exchange) theory to understand how 
management influences the adoption of information technologies in organizations. The role of direct 
supervisors in influencing the beliefs and attitudes of employees has been addressed in the literature. 
For example, it has been argued that the influence of management support on employees’ attitudes 
and behaviors will be indirect and subjective in nature; that is, how an employee interprets and 
perceives what they observe regarding top management behaviors and attitudes toward a technology 
implementation effort will be dependent on more ambiguous evidence than, say, messages they receive 
from their direct supervisor (Leonard-Barton & Deschamps, 1988).

2.2. The Leader-Member Exchange Theory (LMX)
The behavioral approach view that some leadership behaviors are universally effective failed to 
acknowledge the existence of both situational and follower influences. As a result, new approaches 
emerged. Contingency or situational theories suggest that the organizational and/or work group 
situation will impact the degree to which a given leader’s behavior will be effective (Yukl, 2006). For 
the purpose of this research, the focus is on one leadership theory—the Leader-Member Exchange 
(LMX) theory. The uniqueness of LMX stems from the fact that it shifts the focus to the relationship 
between leaders and followers, whereas prior theories largely focused on leaders (Yukl, 2006). 

Many LMX studies show that the quality of the relationship plays an important role when it 
comes to influencing work-related behaviors and experiences (Graen & Uhl-bien, 1995; Liden et 
al., 1997). Also, LMX research suggests that employees with high-quality exchanges enjoy open 
communication, while low-quality exchanges are marked by a more closed communication pattern 
(Mueller & Lee, 2002). In the change management literature, communication plays a critical role in 
reducing uncertainty and increasing employees’ sense of control during change endeavors, such as 
the deployment of a new information system that will alter many aspects of employees’ daily work 
routines; therefore, information that is credible, trustworthy, and useful is pivotal to successful change 
(Klein & Kim, 1998; Lewis, 1999; Bordia et al., 2004; Almeida et al., 2016; Magni & Pennarola, 
2008; Al-Momani et al., 2018). Furthermore, Michael et al. (2005) found support for the premise that 
supportive supervisor communication influences employees’ contextual performance (i.e., behaviors 
which support the broader organizational environment) through leader-member exchanges. 

High-quality leader-member exchanges are characterized by trust, liking, respect, and support 
(Graen, 2003, Liden & Maslyn, 1998). As such, employees in high-quality relations are expected to 
view their leader as a credible source of information. Henderson et al. (2006) argue that the credibility 
of the source is an important determinant of goal commitment. They add that leaders who provide 
clear and useful information regarding the rewards and purposes of the behavior and develop their 
employees’ sense of self-efficacy will likely improve goal commitment amongst them. Leaders can 
influence subordinates’ perceptions of self-efficacy in many ways, one of which is showing confidence 
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in their ability to perform well and, by providing support, paving the way for subordinates to do the 
same (Locke & Latham, 2002). On the other hand, if leaders are not viewed as a credible source 
of information, their influence effectiveness becomes questionable. LMX has also been positively 
related to job attitudes and performance evaluations (Dienesch & Liden, 1986; Liden, Sparrowe, 
& Wayne, 1997). This positive relation with attitude adds support to the premise that leaders do 
influence followers’ perceptions. 

Looking at LMX through a different lens, Graen and Uhl-Bien (1995) argue that LMX is 
both a transactional and transformational social exchange process. The relationship begins with 
limited exchanges that are largely transactional in nature, but with time those transactions are either 
“transformed” to a point where they become partnerships (i.e., high-quality exchanges and in-group 
status) or they remain transactional (i.e., low-quality exchanges and out-group status) (Bass, 1999). 
As such, in-group employees enjoy a leadership experience that is transformational in nature. Stated 
differently, transformational leadership perceptions become dependent on the nature of the relationship 
(high- vs. low-quality); thus, one employee might see a leader’s behavior as transformational, while 
another might not view it the same way. Wang et al. (2005) found that LMX fully mediated the 
relationship between transformational leadership and both task performance and Organizational 
Citizenship Behaviors (OCB). Their findings suggest that task performance and OCB depend on 
how each member personally interprets the leader’s behaviors. Also, LMX was found to mediate the 
relationship between transformational leadership behaviors and organizational commitment (Lee, 
2005). 

For this research, the relevance of such findings, and those that will be discussed when the 
hypotheses are introduced, stems from the fact that direct supervisors and managers represent the 
closest organizational representatives and that their actions might have some influence on how 
prospective end users will react to the introduction of the new system or technology. Additionally, 
by introducing LMX as a moderating variable, this research is mainly focused on exploring the role 
that the employees’ supervisor has in affecting the employees’ direct beliefs, attitudes, and ultimately, 
behaviors.

3. RESEARCH QUESTION ANd HyPOTHESES 

In this study, the research question asks: “In a mandatory adoption environment, and specifically 
in the pre-implementation phase, what role does LMX play in moderating the relationship between 
Supervisor Influence and the Technology Acceptance Variables?”

To better understand the process through which Supervisor Influence affects the beliefs of the 
end users, the relationships between Supervisor Influence and the model’s variables are tested in 
a Moderated Model (See the research model in Figure 1). As the focus of the study and the main 
social influence variable chosen, Supervisor Influence was modeled as an independent variable for 
each of the study’s variables. LMX is then introduced as a moderator to this relationship. We test 
the path significance of the moderating effects of supervisor influence and LMX on the various 
dependent constructs as shown in Figure 1. The relationship between Supervisor Influence and each 
of the Model’s variables is grounded in the Theory of Planned Behavior (TPB) which postulates that 
Normative Beliefs and Subjective Norm affect the Attitudinal and Control Beliefs (Ajzen, 1991). 

Research on social influence in organizational settings has generally been less than specific with 
regards to identity and the uniqueness of each socially influential entity (Rice & Aydin, 1991). For 
example, the Theory of Reasoned Action (TRA) and the later Theory of Planned Behavior introduced 
social influence in the form of the construct “subjective norm,” which was defined as the perceptions 
of whether relevant others think that one should or should not behave a certain way. The generality 
of the term “relevant others” might be sufficient for some situations, but for others, we might need 
to dig deeper so as to understand the nature of the process. To their credit, both theories introduce 
normative beliefs as a second level for understanding the inner works of social influence. In a typical 
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study, normative beliefs would be elicited from a representative sample where subjects are asked to 
identify specifically who the relevant others are. In the final survey, subjects will also be asked to 
rate their motivation to comply with the specific relevant others. 

Compliance, identification, and internalization represent the underlying mechanisms by which 
social influence affects behavior (Kelman, 1958). Simply stated, compliance represents the type of 
influence where an actor adopts a specific behavior because they have to. This act of compliance 
occurs when the entity calling for the adoption of the behavior has the power to reward the compliant 
behavior and/or punish noncompliance. On the other hand, Identification is primarily based on feelings 
of obligation—that is, an actor adopts a behavior because they are expected to do so by a social 
entity that they belong to or are attached to. Internalization occurs when social influence attempts 
are adopted by an actor because the behavior itself and the attached meanings to such behavior are 
intrinsically rewarding. In other words, the behavior is adopted because the actor wants to and is 
intrinsically motivated to do so (Kelman, 1958). 

Social information processing theory (Salancik & Pfeffer, 1978) came as a response to the lack of 
consideration paid to the role of social context in affecting attitudes and behaviors in the workplace. 
Compared to other theories which viewed workplace behaviors and decisions as being rooted in 
contemplation and need-satisfaction models, the theory argues that employees spend more time dealing 
with the consequences of their actions than the time they spend thinking about future behaviors and 
beliefs. As such, they rely on cues from their social context as means to guide their behavior and shape 
their attitudes. Such arguments seem to go against the arguments which were used to build TAM2. 

Figure 1. Research Model
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Specifically, Venkatesh and Davis (2000), based on theories from multiple disciplines, suggest that 
people engage in specific behaviors in an effort to achieve higher-level goals. This research adopts the 
view that, as suggested by the social information processing theory, the complexity of the workplace 
warrants a closer look at the social context and its role in forming attitudes and influencing behaviors 
in workplace environments. And while people might behave in certain ways to achieve higher-level 
goals sometime in the future, one can argue that in a mandated adoption environment like the one 
this research attempts to study, social influence is expected to play an influential role. 

Social information processing theory further postulates that attitudes and beliefs are subject 
to influence from the social context. This influence operates through the process of observing and 
actually interacting with and within the social context. Behaviors and comments from people that 
are socially relevant might shape one’s perception of reality. The theory further suggests that social 
influence affects one’s “attentional” processes. Certain aspects of the workplace might become more 
salient as a result of the social influence process, thus resulting in what might be termed selective 
exposure (Salancik & Pfeffer, 1978). Let’s consider, for example, a department where a new system 
will be implemented. If much of the discourse is about how beneficial the system will be, then one 
might assume that positive attitudes are more likely. On the other hand, if the discourse is about how 
the system is designed to shift power bases, one can be almost certain that attitudes will be more 
negative if those affected perceive that they will be losing power (e.g. Markus, 1983).

Within the IS literature, the issue of leadership has not been addressed sufficiently. As mentioned 
earlier in the review, there appears to be a tendency to focus on top management support and 
commitment as being representative of leadership constructs, and while this might be important, it 
does not offer a complete picture of the leadership processes that take place in the workplace. Rice and 
Aydin (1991) suggested that relying on measuring the influence of “generalized” others contributes 
to the ambiguity surrounding the specific nature of social influence processes. Largely missing is 
an understanding of the role and influence of the direct supervisor on relevant acceptance variables. 

In their study of managerial influence on the adoption of an innovation, Leonard-Barton and 
Deschamps (1988) found that not all subordinates perceive their manager’s influence equally and that 
such influence is mediated by individuals’ characteristics. Those differences between employees can be 
looked at as contingencies. Managerial influence attempts aimed at individuals who are innovative and 
receptive to innovation might not be as influential as attempts that target employees who “score” less on 
such variables. Yetton et al. (1999) developed a contingent framework for innovation implementation 
that is based on the nature of the technology. This study proposes another contingency which is 
viewed as being important in the context of a mandatory adoption environment. This contingency is 
the quality of the relationship between a supervisor and their subordinates—that is, LMX. 

Research findings leave little doubt that transformational leadership is related to many positive 
and desirable organizational outcomes, including organizational commitment (Bycio et al., 1995), 
satisfaction with supervision (Podsakoff et al., 1990), organizational citizenship (Podsakoff et al. 2000), 
and employee performance (Yammarino, 1993). Also, transformational leadership is considered an 
important antecedent to successful organizational change efforts (Atwater & Bass, 1995; Eisenbach 
et al., 1999). Bommer et al. (2004) found that managers who are more cynical in regard to change are 
less likely to engage in transformational leadership behaviors, thus suggesting that their followers will 
be less motivated to be more engaged in the change effort. On the other hand, leaders who supported 
the change and engaged in transformational behaviors were effective in reducing subordinates’ change-
related cynicism (Bommer et al., 2005). 

Those combined findings support the premise that leaders do have a role in influencing employees’ 
work-related perceptions (especially the ones who enjoy high quality relations with their leaders). The 
findings also highlight that the quality of the relationship between the supervisor and their subordinates 
represents the context and the lens through which they experience organizational realities (Gerstner 
& Day, 1997). The leader’s behaviors and their proximity to the member should make their influence 
that much stronger. Specifically, within high-quality relationships it was found that both the leader 
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and the member share the way in which they experience and interpret organizational interactions to 
a great extent (Graen & Schiemann, 1978). 

Lines (2005) argues that valence is an important predictor of the negativity or positivity of an 
attitude. It can be further argued that valence perceptions might serve as a motivational force that 
can help individuals make decisions regarding their behavior as it relates to the attitude object. If one 
believes that they will be eventually rewarded for achieving a goal, then it will serve as reminder that 
they should keep working toward that goal with a more positive attitude. Appropriateness follows 
discrepancy in the sense that once a need has been recognized, one has to believe that the chosen course 
of action is appropriate. Rogers (2003) points out that an innovation’s compatibility is usually assessed 
along three lines: socio-cultural values and beliefs, previously-introduced ideas, and the need for the 
innovation. Markus (2004), in the context of describing what she termed “Technochange misfits,” 
suggests that a cultural misfit represents a critical obstacle to the success of a technochange effort. 

Venkatesh and Davis (2000) attempted to address the social influence issue in TAM2 by 
reintroducing the concept of subjective norm and another variable, namely, image. Social influence 
was hypothesized to operate mainly through the three aforementioned mechanisms: Internalization, 
Identification, and Compliance (Kelman, 1958). Most relevant to this research is the finding by 
Venkatesh and Davis (2000) that identification processes play a significant role in affecting acceptance 
throughout—that is, its effects were consistently significant through time. This influence was 
hypothesized to work through the effects of subjective norm on perceived usefulness. Behavioral 
intention represents the direct antecedent of behavioral performance. Finally, Lewis et al. (2003) 
found significant support for the relationship between top management support and PU and PEOU. 
Hwang et al. (2017) investigated the relationships between multiple adoption variables and behavioral 
intention in the mandatory adoption in an organization but did not test the supervisor or leader-member 
moderated relationships in the model. 

Based on the above discussion and literature review, a moderated model testing the effects of 
Supervisor Influence on the research model’s variables is proposed, where LMX represents the 
moderating variable. This research adopts the view, which is supported by research findings, that 
employees will not only do the tasks required by their formal job description but go beyond those 
requirements to maintain the kind of reciprocal relationship they have with their direct supervisors. 
Building on the literature discussed above, the following hypotheses are proposed to represent the 
moderated model:

Hypothesis 1: LMX moderates the relationship between Supervisor Influence (SupInf) and Behavioral 
Intention (BI); among higher-quality exchanges, a stronger SupInf-BI relationship is expected.

Hypothesis 2: LMX moderates the relationship between Supervisor Influence (SupInf) and Goal 
Commitment (GoalCmt); among higher-quality exchanges, a stronger SupInf-GoalCmt 
relationship is expected.

Hypothesis 3: LMX moderates the relationship between Supervisor Influence (SupInf) and Attitude 
(Att); among higher-quality exchanges, a stronger SupInf-Att relationship is expected.

Hypothesis 4: LMX moderates the relationship between Supervisor Influence (SupInf) and Perceived 
Behavioral Control (PBC); among higher-quality exchanges, a stronger SupInf-PBC relationship 
is expected.

Hypothesis 5: LMX moderates the relationship between Supervisor Influence (SupInf) and 
Appropriateness (App); among higher-quality exchanges, a stronger SupInf-App relationship 
is expected.

Hypothesis 6: LMX moderates the relationship between Supervisor Influence (SupInf) and Perceived 
Usefulness (PU); among higher-quality exchanges, a stronger SupInf-PU relationship is expected.

Hypothesis 7: LMX moderates the relationship between Supervisor Influence (SupInf) and Valence 
(Val); among higher-quality exchanges, a stronger SupInf-Val relationship is expected.
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Hypothesis 8: LMX moderates the relationship between Supervisor Influence (SupInf) and 
Implementation Climate (ImpClmt); among higher-quality exchanges, a stronger SupInf-ImpClmt 
relationship is expected.

Hypothesis 9: LMX moderates the relationship between Supervisor Influence (SupInf) and Perceived 
Ease of Use (PEOU); among higher-quality exchanges, a stronger SupInf-PEOU relationship 
is expected. 

4. RESEARCH METHOdOLOGy

This research was conducted at the individual level of analysis and used the survey method in an 
organizational setting as the means to collect the data. This self-report method was used to measure 
the latent variables. Survey items measuring all the variables were adopted from previous studies 
where they had gone through multiple reliability and validity tests. All measurements used a 5-point 
Likert scale. The survey was further reviewed by the researcher and the necessary changes were 
made accordingly. The PBC item “Given the resources, opportunities, and knowledge it will take to 
use the system, it would be easy for me to use SharePoint upon its rollout” was removed based on 
the review and some of the comments that were made by members of the group. The item wording 
was extremely similar to the items measuring the variable PEOU. The majority of the group also 
commented on other items, such as the Goal Commitment items “It is hard to take the goal of using 
SharePoint upon its rollout seriously” and “It wouldn’t take me much to abandon the goal of using 
SharePoint upon its rollout.” Further deliberations revealed that the mandatory nature of the project and 
the fact that prospective users haven’t interacted with the system yet made those items inappropriate 
for the purposes of the study. Additionally, the Valence variable item “With the change to SharePoint 
in my job I will experience more self-fulfillment” was mentioned by some group members as being 
too general because using the system or creating content most likely will not be the main job for the 
prospective users. Also, to them the item stood out and seemed to be outside the “realm” of the survey 
in general. The decision was made to keep the items and test them in the following refinement step. 
Some additional minor changes in the wording were made in order to reflect the temporal requirements 
of the study and the context of the implementation project. The study’s detailed measurement items 
and sources are shown in the Appendix.

The mandatory nature of the project stems from the fact that the SharePoint implementation 
was a strategic decision by the university leadership. The implementation team has the “stick” but it 
was not used, nor would it be unless it was necessary. Once the foundation for the project was built, 
the only option that the involved entities had was getting on board because no other options existed. 
However, by being involved, the university entities have a say in many aspects of the implementation. 
The implementation team believed that the attractiveness and the improvements that SharePoint 
would bring were enough to keep people in line without the need of “heavy handed” enforcement. 
Furthermore, the implementation team made sure they had a consistent message when approaching 
the involved parties. From a technical enforcement perspective, the team had the power to tell people 
that if they want to be a part of “University.edu” they have to have SharePoint, thus making the cost 
of not getting on the SharePoint bus very high.

A Purposive sampling technique, which was followed by “snowball” sampling, was used to recruit 
participants in the Content Management Systems (CMS) implementation project in one of the largest 
Universities in the Chicago area. Purposive sampling is mainly concerned with “selecting units (e.g., 
individuals, groups of individuals, institutions) based on specific purposes associated with answering 
a research study’s questions” (Teddlie & Yu, 2007). The email recipients were given the option to 
opt out of further communications if they didn’t want to be a part of the study. The introductory 
email was sent to around 220 prospective users. A final list of 200 willing participants was compiled 
based on the responses from the introductory email. The finalized list of participants was sent an 
email containing a link to an anonymous online survey. Of the 200 willing participants, 172 people 
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participated in the survey (see Table 1 for demographics). The data was screened for uncompleted 
surveys and any anomalies. A final list of 148 usable surveys was used in the data analysis. 

5. TEST RESULTS

We used PLS for the data analysis. PLS is a component-based approach that places minimal demands 
on sample size and distributional assumptions. Additionally, it has the ability to handle complex 
models with multiple moderating relationships. The evaluation of the measurement model is mainly 
concerned with the reliability and the validity of the constructs’ measures. This evaluation procedure 
focuses on the internal consistency (composite reliability), indicator reliability, convergent validity, 
and discriminant validity (Chin, 2010). Specifically, composite reliability is used to assess the internal 
consistency of the measurement model, while individual indicator reliability and the average variance 
extracted (AVE) are used to assess the convergent validity. Furthermore, the cross loadings are used 
to evaluate the discriminant validity (Hair et al., 2013; Malaquias and Hwang, 2019; Malaquias et 
al., 2018; Lee et al., 2014). 

While Cronbach’s alpha is the most common criterion to evaluate internal consistency reliability, 
in PLS it is recommended that Composite Reliability is used as the main criterion to evaluate internal 
consistency. Hair et al. (2013) argue that Cronbach’s alpha assumes equality of reliability among all the 
indicators measuring a construct, is sensitive to the number of measurement items, and has a tendency 
to underestimate internal consistency reliability. Furthermore, the PLS algorithm prioritizes the 
indicators according to their respective reliability. Thus, it is recommended that composite reliability 
is used as the main criterion to evaluate the internal consistency reliability of the measurement model. 
Composite reliability values between .70 and .90 are considered to be satisfactory.

For Convergent validity purposes, the assessment depends on the Average Variance Explained 
(AVE) and the outer loadings (indicator reliability). To demonstrate convergent validity, the item 
loading should be .708 or higher (Hair et al., 2013) and the AVE for the construct should be higher 
than .50. To establish Discriminant validity, the cross loadings for the indicators are examined. Each 
construct’s indicators should load highest on their associated construct. That is, if there are cross 
loadings that are greater than the indicators’ outer loadings, then we have a discriminant validity 
problem. Discriminant validity is further established by using the Fornell-Larcker criterion. This 
criterion states that the square root of each construct’s AVE should be greater than its highest 
correlation with any other construct. This can also be defined as having the AVE for each construct be 
greater than the squared correlation with all other constructs (i.e., the approach utilized in this study).

Two items were deleted from the analysis. One item measuring PBC, “I will have control over 
using SharePoint,” had a low indicator reliability score (.54), which was unacceptable. Deleting this 
item increased the other two items’ reliability. The other item excluded from the analysis was item 
number one for Valence, “The change to using SharePoint in performing some of my tasks will 
increase my feeling of accomplishment.” Even though the item’s reliability was acceptable (.79), it 
had the lowest outer weight and it increased the correlation of “Valence” with the variables Perceived 
Usefulness and Appropriateness. Also, the item’s loading value on PU was extremely close to its 
loading on Valence. 

The tables below display the results of the measurement model analysis. Table 2 shows the 
correlations between the model’s variables, while Table 3 shows the Composite reliability, AVE, 
Cronbach’s alpha, and the squared correlations among the model’s variables. Table 4 shows the 
outer loadings and the cross loadings for each item. By examining these tables based on the criteria 
discussed above, it can be confirmed that the validity reliability of the measurement model has been 
established and we can proceed to examine the structural model.

A moderating variable is one that affects the strength of the direct relationship between an 
independent variable and a dependent variable. A moderating variable can either be categorical (e.g., 
gender) or continuous (e.g., LMX). Chin (2010) argues that the product term approach provides 
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better estimates of the interaction effects by accounting for measurement error, which could affect 
the strength of the relationship negatively, thus making it less “detectable”. For the product term 
approach, if independent variable X has two indicators (i.e., measurement items) and the moderator 
variable has two indicators, the product term will have four product indicators. Within SmartPLS 2.0, 

Table 1. Demographics
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this process is simple and involves the use of the (Create Moderating Effect) function which produces 
the Product term for the interaction effect. After the interaction term is created, the PLS algorithm 
is run again to obtain the path coefficient for the product term. The significance of the interaction 
effect is tested using the same Bootstrapping procedure applied before. The results for testing the 
moderated relationships are presented in Table 5 below. A more thorough discussion and graphs of 
the moderated model are presented in the discussion section.

6. dISCUSSION

6.1. LMX and It’s Moderating Role
As mentioned earlier, one of the major drivers behind this research is to understand the role direct 
supervisors play in the end users’ acceptance of the new system being introduced to the workplace. The 
introduction of LMX as a moderating variable will allow for a better understanding of the identification, 
internalization, and compliance processes through which social influence is said to affect attitudes 
and beliefs. By focusing on the direct supervisor’s influence, the quality of the relationship with them 
can be viewed as the lens and/or the conduit through which end users interpret that influence. This 
will offer insight into how it affects their beliefs regarding their use of the new system. 

Support is found for Hypothesis 1, which postulated that LMX moderates the relationship between 
Supervisor Influence and Behavioral Intention, as shown in Figure 2. The compliance process which 
operates between Supervisor Influence and Behavioral Intention is moderated by the quality of the 
relationship between the end user and their supervisor. LMX strengthened the positive relationship 
between Supervisor Influence and Behavioral Intention for both lower- and higher-quality exchanges. 

Table 2. Correlation Matrix (Square Root of AVE on the diagonal).

Table 3. The Composite reliability, AVE, Cronbach’s alpha, and the squared correlations
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From a quality-of-exchange perspective, end users with higher-quality exchanges might view their 
acceptance of influence from their supervisors as a form of reciprocity and/or obligation which is not 
driven by mere compliance. For end users with lower-quality exchanges, the acceptance of influence 
is either due to the lack of other options or to avoid punishment. 

Table 4. Items’ Loading and Cross Loadings
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To further understand the process by which identification affects end users’ acceptance of the 
new system, the moderating effect of LMX on the relationship between Supervisor Influence and both 
Goal Commitment and Attitude is tested. No support is found, thus the rejection of both Hypotheses 2 
and 3. The relationship between Supervisor Influence and both variables without the moderator is also 
found to be non-significant. This finding suggests that the identification process through which social 
influence of the supervisor affects Attitude and Goal Commitment is not as direct as hypothesized. 
Through affecting other beliefs, as the support for the following hypotheses shows, both identification 

Table 5. The results for testing the moderated relationships

Hypotheses Interaction 
term

Dependent Variable Path 
Coefficient

t-value Sig.

1 SupInf × LMX Behavioral Intention 0.098 1.997 **

2 SupInf × LMX Goal Commitment 0.031 0.72 ns

3 SupInf × LMX Attitude -0.012 0.355 ns

4 SupInf × LMX Perceived Behavioral Control 0.131 2.153 **

5 SupInf × LMX Appropriateness 0.272 4.705 ***

6 SupInf × LMX Perceived Usefulness 0.198 3.207 ***

7 SupInf × LMX Valence 0.236 3.65 ***

8 SupInf × LMX Implementation Climate 0.114 1.809 ns

9 SupInf × LMX Perceived Ease of Use 0.117 2.727 ***

Note: SupInf: Supervisor Influence; LMX: Leader-Member Exchange; ** p<0.01; *** p<0.001

Figure 2. Graphical Model of Hypothesis 1
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and internalization processes ultimately affect attitude and goal commitment indirectly. One might 
further argue that end users, regardless of the quality of the exchange they have with their direct 
supervisor, form their Attitude and Goal Commitment using a more complex process. Hollenbeck and 
Klein’s (1987) Expectancy Theory Model of the antecedents and consequences of goal commitment 
offers some insight into such a process. They argue that Goal Commitment is a function of both the 
attractiveness and expectancy of goal attainment, and that both attractiveness and expectancy of goal 
attainment are affected by a multitude of variables which can be classified to situational personal 
factors. This, combined with the fact that both variables in our research model are dependent variables 
influenced by other variables, suggests that forming one’s attitude of and commitment to a goal is 
subject to a more complex process influenced by variables other than supervisor influence. It also 
suggests that supervisor influence represents only one aspect of the overall social influence process, 
which is the product of influence by a number of relevant others such as peers, top management, 
implementers, etc.

As shown in Figure 3, LMX is found to moderate the relationship between Supervisor Influence 
and Perceived Behavioral Control (PBC) by strengthening the relationship between the two, thus 
supporting Hypothesis 4. This finding is expected since employees who perceive that their supervisor 
supports their use of the new system expect that resources (such as time to train) will be provided and 
supported by their supervisor. This relationship is stronger for end users with higher-quality exchanges. 
Such users have higher expectations for their supervisors based on the relationship they have. 

Support is found for Hypothesis 5, which postulated that LMX moderates the relationship between 
Supervisor Influence and Appropriateness, as shown in Figure 4. Furthermore, of all the tested 
moderated relationships, this one had the highest effect size. Appropriateness has been introduced 
as a variable measuring the end users’ perception of how suitable or “fit for the organization” the 
system is. Supervisor influence on this variable is suggested to operate through an identification 
process similar to the way subjective norm is hypothesized to affect image in TAM2. As the source 

Figure 3. Graphical Model of Hypothesis 4
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of credible information, especially for end users with higher-quality exchanges, the supervisor 
influenced beliefs about the appropriateness of the system to the organization. Social information 
process theory (Salancik & Pfeffer, 1978) also supports this finding; by relying on information from the 
social context, end users utilize those cues as guides which will ultimately affect and help shape their 
beliefs. Furthermore, communication between the supervisor and their direct employees, specifically 
with those enjoying a higher-quality exchange, will have more influence in shaping their perceptions 
about the appropriateness of the system and its effects on issues like the brand of the organization.

Support is also found for Hypothesis 6, which postulated that LMX moderates the relationship 
between Supervisor Influence and Perceived Usefulness, as shown in Figure 5. Previous research 
on technology acceptance (e.g., Schepers & Wezels, 2007; Venkatesh & Davis, 2000) found that, 
through internalization processes, subjective norm influences Perceived Usefulness. This research 
extends this finding by specifically identifying that such a process is more prominent for end users 
who enjoy higher-quality relationships with their supervisors. Through internalization, end users 
interpret information and cues from relevant and important others as indicative of reality. Building 
on what has been discussed about social information processing theory, one might further argue that 
this influence on usefulness beliefs is driven by directing attentional processes where the supervisor 
makes aspects of the usefulness of the system more salient to the end user. A higher-quality exchange, 
which is characterized by trust and open communication, amplifies this internalization process. 

Hypothesis 7, which postulated that LMX moderates the relationship between Supervisor 

Influence and Valence, is supported, as shown in Figure 6. A higher Supervisor Influence and Valence 
relationship is found among end users with higher-quality exchanges. This finding is consistent with 
the previous findings of this study—through an identification process, especially among end users 
with higher-quality exchanges, the supervisor influences and shapes their beliefs about the benefits 

Figure 4. Graphical Model of Hypothesis 5
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they will personally receive from using the new system. For lower-quality exchanges, the acceptance of 
such influence by the supervisor might stem from their knowledge about the new system. It could also 
signal to those end users that their acceptance of the new system that their supervisor supports could 
help improve the quality of the exchange. Among higher-quality exchanges, through their acceptance 
of this influence, end users are contributing to and maintaining the relationship. Furthermore, the 
direct supervisor has the power to provide tangible rewards and benefits. 

Hypothesis 8, which postulated that LMX moderates the relationship between Influence and 
Implementation Climate, is not supported. The direct effect of supervisor influence on Implementation 
Climate without the moderating effect is significant, which suggests that supervisor influence 
affects end users’ perceptions about the implementation climate within the organization. The lack 
of significance for the moderating effect might stem from the fact that, as mentioned earlier in the 
literature review, implementation climate represents an umbrella variable aimed at capturing the overall 
policies and procedures at the organization. As an umbrella variable, end users might view supervisor 
influence as one of the overall factors that influences their perceptions about the implementation 
climate for the project in the organization. Furthermore, this finding suggests that their evaluation 
of the implementation climate within the organization might be dependent on cues from multiple 
sources that go beyond the supervisor and the quality of the relationship they have with them. In such 
a case, LMX becomes less influential in interpreting those cues that come from multiple resources.

Finally, Hypothesis 9, which postulated that LMX moderates the relationship between Supervisor 
Influence and Perceived Ease of Use, is supported, as shown in Figure 7. Building on what has been 
discussed regarding the finding that LMX moderates the relationship between Supervisor Influence 
and Perceived Behavioral Control, a similar argument can be presented here. End users with higher-
quality exchanges might expect more resources to be made available by or through their supervisor for 
the purpose of making them skilled at using the new system. Additionally, through an internalization 
process, end users, especially those with higher-quality exchanges, might take the influence attempts 

Figure 5. Graphical Model of Hypothesis 6
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from their supervisor regarding the ease of using the system as cues to reality; thus, they may perceive 
the system to be easier to use. One might further argue that in higher-quality exchanges, both parties 
share some characteristics, thus making this “similarity” a basis for influencing perception about 
one’s efficacy which will ultimately affect their perceptions about the ease of using the system. 

6.2. Limitations and Future Research
While this study offers new insights about the moderating roles of LMX for technology acceptance 
phenomenon at the pre-implementation stage in a mandatory environment, it is not without limitations. 
First, the sample for this study was drawn from a single organization (Educational) and for one system 
(Content Management). Additionally, the items measuring the study’s variables were modified to 
reflect both the nature of the project (i.e., the system to be implemented) and its stage. As such, the 
results of the study may not be generalizable to other contexts.

The second limitation is the use of the self-reporting survey method to collect the data for the 
study. Measuring all variables in the same survey might raise the issue of common method bias; 
as such this bias cannot be ruled out. Future research can test the model with another research 
methodology, such as case study, to validate the model. Furthermore, for respondents, answering 
items measuring Perceived Ease of Use and Perceived Usefulness may have posed a challenge since 
they had not interacted with the system yet. However, the fact that they could have been familiar with 
Content Management Systems in general and Microsoft products (i.e., interface) may have reduced 
that possibility. Another issue is the measurement of LMX, which may have also been a challenge to 
respond to due to the sensitivity of the concept. Responding to items that “evaluated” the relationship 
with the supervisor may have been an issue for some respondents.

The third limitation is the cross-sectional nature of the study. Data was collected at one point in 
time during the project. Perceptions may change over time, thus causal inferences are hard to make. 
Additionally, the fact that the study collected data at the pre-implementation stage limits the ability 

Figure 6. Graphical Model of Hypothesis 7
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to generalize the findings beyond that point. However, this study is exploratory in nature and attempts 
to understand the acceptance phenomenon at this stage. Data was not “historical” but was collected 
before system use, so “memory bias” is less of a concern.

Future research could overcome many of these limitations by extending the study to more 
organizations and different systems. Furthermore, a longitudinal study collecting data at multiple points 
of the project would offer deeper insights into the acceptance process as it relates to organizational 
change efforts. For example, data can be collected after the first training, after the last training, 
upon rollout, and after three months of usage. Future research could also look into incorporating 
more organizational and contextual variables into acceptance models. The change management, 
social psychology, and leadership literatures are example of fields that can enrich and deepen our 
understanding of the technology acceptance phenomenon. 

LMX theory fails to explain the particulars of how high-quality exchanges are created. LMX 
theory is also objected to on grounds of fairness and justice, as some followers receive special attention 
from leaders in a workplace while other followers do not. Given that there are limitations on the 
complete understandings of LMX in the organization, future research should investigate how high-
quality exchange creation and special attention of leaders can influence the system implementation 
based on the findings in this study.

This study’s findings offer an opportunity to guide future research. For example, introducing 
organization-wide systems (such as SharePoint, which will be used throughout the university) can 
alter some of the existing organizational-based relationships. Research could look into how some 
users may embrace the technology as a means to “escape” a low-quality exchange they have with 
their supervisor. By acquiring such skills, those users might be able to move more “freely” within 
the organization. Additional research may also look at the effects of introducing such technologies on 
webmasters and within organizations. Systems such as SharePoint offer non-technical staff the ability 
to author and publish content more easily than before, thus making them less dependent on IT staff. 

Figure 7. Graphical Model of Hypothesis 9
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Additionally, one of the major issues in the IS field is the lack of studies that look into moderating 
effects beyond the usual individual factors, such as age and gender. This study looked at LMX as a 
moderating variable; the role of other moderating variables should be explored. This will allow for 
a better understanding of factors that affect the strength of the relationships between the variables 
of interest.

7. CONCLUSION

The research model for this study was developed to understand the LMX moderating roles in 
technology acceptance phenomenon at the pre-implementation stage in a mandatory environment. 
By responding to the call for the further investigation on the role of LMX in system implementation 
(Hwang et al., 2016a), this study explored the role of the quality of the relationship between supervisors 
and employees as end users. It also highlighted the role of LMX and supervisor influence as a 
conduit for the acceptance process among end users. The technology acceptance literature has been 
criticized for its disregard of organizational dynamics (Legris et. al., 2003; Garwood & Poole, 2018; 
Falco & Kleinhans, 2018; Peng et al., 2018; Wang et al., 2017; Wang et al., 2018; Raguseo, 2018). 
The introduction of a new technology into a workplace is in fact a change endeavor that is subject 
to contextual factors which affect individuals’ reactions to the technology and its use. This study 
integrated organizational and social factors into a moderating model of LMX. These results and their 
analysis showed that this model has high explanatory and predictive power and is valuable in offering 
insights and guidance for implementers initiating technology-related changes within organizations. 
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APPENdIX

The Study’s Measurement Items

Table 6. 
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