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CHALLENGING THE LINEARITY ASSUMPTION: IMPACT OF AN ENTERPRISE SYSTEM 
IMPLEMENTATION ON JOB OUTCOMES: 

ABSTRACT 

Organizations usually have difficulty adjusting to technology-enabled changes. Recent research has 

examined the interaction between technology and the key job outcomes of employees. But this 

research stream has done so using a linear lens even though this interplay has been recognized to be 

dynamic and complex. We challenge here this linearity assumption. We theorized that enterprise system 

(ES) use influences post-implementation job scope, and the change from pre- to post-implementation 

job scope perceptions will have a complex effect on job outcomes that are best captured by a 

polynomial model. Drawing on the anchoring-and-adjustment perspective in decision-making research, 

our polynomial model highlights the dynamic nature of employee reactions to changes in job scope 

brought about by an ES implementation that cannot be captured by traditional linear models. We found 

support for our model using data collected in a longitudinal field study from 2,794 employees at a 

telecommunications firm over a period of 12 months. Our findings highlight the key role an ES 

implementation can have in changing the nature of jobs and how those changes can, in turn, drive job 

performance and job satisfaction. This research also extends classical job characteristics research by 

arguing for a more complex relationship between the scope and outcomes of technology-supported 

jobs. 
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INTRODUCTION 
 

An enterprise system (ES), such as an enterprise resource planning system, is one of the most 

pervasive organizational change vehicles [7, 38, 41, 56, 66, 72]. Morris and Venkatesh [47] argued that the 

introduction of ESs not only brings technological change, but also has the potential to radically change the 

underlying business processes, with a broad impact on employee jobs (see also [3]). With an ES 

implementation, employees often perceive changes in the workflow and nature of tasks in their jobs [2, 41, 

86]. Employees often have a difficult time adjusting to these changes and even resist these 

implementations [47, 71], thus resulting in lower job satisfaction, lower job performance, and higher 

turnover [2, 66]. These difficulties lead to a majority of ESs failing, with failure rates reported to be as high 

as eighty percent [38, 68]. Gartner [24] forecasted spending on ESs to be $426B in 2020, only a drop of 

6.9% over the year 2019 despite challenges posed by COVID-19. Such large investments make it 

imperative for information systems (IS) researchers to develop a deep understanding of the impacts of such 

pervasive technologies on job performance and job satisfaction, which are critical indicators of 

implementation success, given that, in addition to being important in their own right, these outcomes have 

ramifications for other important job outcomes such as turnover and employee well-being. 

 Organizational behavior research has examined various job outcomes such as job performance, 

job satisfaction, organizational commitment, and turnover intentions [40, 46, 54, 55]. IS research has also 

investigated these job outcomes in the context of technology-initiated organizational change [2, 7, 47, 58, 

59, 67, 68, 83]. However, much of this prior research has viewed these changes in employee jobs using a 

linear perspective. We argue that the changes in employee job scope—defined as an employee’s 

perception of the degree of richness, challenge, and complexity inherent in a job [57]—emanating from the 

introduction of an ES is complex and dynamic, and will be curvilinear. The classical job characteristics 

model (JCM; [26, 29]), as we present in detail later, posited that well-designed jobs have five core job 
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characteristics: autonomy, task identity, task significance, skill variety, and feedback. Champoux [11] 

contended that job scope is represented by “the sum of [these] five core job characteristics” (p. 91). 

Traditional models, such as the JCM, tend to view job outcomes, such as job performance and job 

satisfaction, as a function of various job characteristics at any given point. There is increasing evidence for 

the complex and dynamic impact from changes in job scope on job outcomes [3, 4, 47, 67]. For instance, 

Morris and Venkatesh [47] theorized that the relationship between job characteristics and job satisfaction 

was moderated by an ES implementation. In related work, Bala and Venkatesh [3] argued that some 

employees may perceive a more rapid change in their job characteristics than others do and some may 

perceive a greater change in their job characteristics than others do. Similarly, Beaudry and Pinsonneault 

[4] argued that, following a major technology event, some users begin adapting to the event when they hear 

about the forthcoming event, some adapt when the event occurs, and others adapt much later. These 

works were important steps in understanding the impacts of ES implementations on job outcomes. We 

build upon and go beyond such prior work that has argued that the relationship between job scope and job 

outcomes is complex [35, 88] by challenging the linearity assumption and presenting theoretical arguments 

that outline the complex and dynamic polynomial/curvilinear effects of technology-initiated job changes and 

technology use on key job outcomes. 

Despite arguments for a curvilinear relationship, recent literature [3, 59, 68, 82] has viewed the 

impacts of technology to be linear, simple, and/or moderated. Edwards and his colleagues conducted a 

series of studies (e.g., [13-15, 39]) to argue that, when complex relationships are oversimplified, they could 

result in erroneous or ambiguous findings. For example, Lambert et al. [39] challenged the view in 

psychological contracts research that argued for job outcomes to be negatively related to a psychological 

contract breach. Allowing for a more complex relationship, Lambert et al. [39] found that job outcomes are 

more strongly associated with delivered inducements than promised inducements. In a technology adoption 

and use context, curvilinear effects have been found in predicting system-related outcomes [8, 9, 79]. In 
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this work, we argue that, although introducing an ES can bring seamless integration of workflow, 

employees tend to resist adoption because of changes in job scope [47, 68]. As we explain in detail later, 

using anchoring-and-adjustment as the underlying theoretical mechanism, we argue that job outcomes are 

a function of not only pre- or post-implementation job scope, but also the shift in job scope from the pre- to 

the post-implementation stage. The effect of this shift on job outcomes is complex such that, in some 

cases, it may have a positive effect and in others, it may have a negative effect. Thus, in as noted earlier, 

oversimplifying such curvilinear relationships will result in erroneous or ambiguous findings.  

With some evidence that ES implementations have a curvilinear relationship with job outcomes [2, 

68], building on the JCM and using anchoring-and-adjustment as the underlying mechanism [50, 73], we 

present a more nuanced understanding of the effects of technology-initiated job changes and technology 

use on key job outcomes—namely, job performance and job satisfaction. Specifically, this research: (a) 

accounts for changes in job scope stemming from the introduction of an ES; and (b) suggests those 

changes in job scope have a curvilinear effect on job performance and job satisfaction. Against this 

backdrop, the objectives of this paper are:  

1. To develop a polynomial model of pre- and post-ES implementation job scope and its effects on job 
performance and job satisfaction; and 
 

2. To empirically test the polynomial model in a 12-month longitudinal study in the context of an ES 
implementation, with multiple points of measurement including one 4 months prior to the 
implementation and another 8 months after the implementation. 
 

We expect to make two key theoretical contributions. First, our research builds upon and extends 

the prior literature on ES implementations and JCM. We outline how and why job outcomes, here, job 

performance and job satisfaction, are not only a function of pre- and post-implementation job scope, but 

also the shift in job scope from the pre-implementation to post-implementation stage. Prior job 

characteristics literature is mature and has been instrumental in enhancing our understanding of job 

outcomes. As a crucial next step, it is important to examine more complex relationships in this literature. To 
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this end, we theoretically assess how changes in job scope, rather than the absolute job scope, can 

influence important job outcomes. This research extends the job characteristics literature by leveraging 

anchoring-and-adjustment as the mechanism to understand how complex and dynamic changes to job 

scope determine job outcomes. We also contribute to the JCM literature by presenting examples of 

synergistic job redesign due to an ES implementation. Specifically, we argue that the effects of such a job 

redesign can be best explained by incorporating both the pre-implementation—the anchor—and the post-

implementation—the adjustment—job scope. For example, examining a curvilinear relationship among pre- 

and post-implementation job scope allowed us to conclude that a moderate decrease from high post-

implementation job scope or a moderate increase from low post-implementation job scope would increase 

job performance and job satisfaction. From a practitioner perspective, such a nuanced understanding will 

help in better creating optimal impact of ES implementations on job outcomes. For example, organizations 

often empower their workers to allow them ownership of a new ES. Our findings, however, suggest caution 

in light of the possibility that ES implementations could dramatically increase or decrease job scope. Both 

the increase as well as the decrease in job scope may result in a negative effect on job outcomes. 

Second, we challenge the root metaphor assumption of linearity, which is shared by researchers 

working on topics related to jobs and organizational change including technology-induced change, that the 

relationship between job scope and job outcomes, especially in the context of an ES implementation, is 

linear and relatively simple. Alvesson and Sandberg [1] argued that “challenging the assumptions 

underlying the existing literature is what makes a theory interesting [instead of] gap-spotting" (p. 250). They 

suggest important theoretical contributions can be achieved by challenging assumptions, with the extent to 

which assumptions are deeper and more widely shared increasing when going from in-house assumptions 

to field assumptions. For example, Alvesson and Sandberg [1] contend that challenging paradigmatic 

assumptions allowed management researchers to question whether a person and the world could exist 

independent of each other. Such challenges not only present interesting research questions, but also help 
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provide alternative assumption ground to build new theory. The linearity assumption in the organizational 

change literature in general and technology-initiated organizational change in particular is a root metaphor 

assumption that, as outlined by Alvesson and Sandberg [1] in their typology, is related to the shared 

understanding of the broader images of a subject matter. Specifically, we argue that the relationship 

between pre- and post-implementation job scope is complex that requires separating the two. Such a 

separation would provide an expanded view of how pre- and post-implementation job scope influence job 

outcomes by providing more accurate and less ambiguous predictions. Prior JCM literature and ES 

implementation literature have argued that high or low levels of post-implementation job scope decrease 

job outcomes [60, 88]. However, it is not clear if the decrease is the same if the pre-implementation job 

scope was low, medium, or high. Therefore, using an expanded view that presents a nuanced 

understanding of how changes in job scope influence job outcomes, we take the next, important step in 

understanding downstream consequences of technology-initiated organizational change while also 

challenging the linearity assumption. Linearity is almost implicitly accepted by researchers not only in this 

domain, but also a variety of domains. Thus, future research in other topics can build on our conceptual 

ideas and analytical solutions to challenge the linearity assumption.  
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THEORY 
In this section, we first discuss JCM followed by our model development, which is rooted in our 

challenges to current thought related to JCM.   

Job Characteristics Model 

Our research draws on the job redesign literature in general, and the JCM in particular, to study the 

impact of changes in job scope, stemming from an ES implementation, on job outcomes. The JCM [26, 27, 

29] has been widely used to study the impact of job characteristics on various job outcomes such as job 

performance, job satisfaction, job stress, and employee well-being [2, 35, 66-68]. The classical JCM posits 

that enriched or complex jobs result in positive job outcomes such as better job performance and higher job 

satisfaction [26, 27, 29]. Well-designed jobs have the following five characteristics: (1) autonomy—defined 

as the extent to which an employee perceives that the job provides substantial freedom to the employee 

and provides them with discretion to choose how the job is done and also to set the schedule for 

completing job activities; (2) task identity—defined as the extent to which an employee perceives that the 

job requires completion of a “whole” piece of work, or doing a task from beginning to end with a whole 

identifiable outcome; (3) task significance—defined as an extent to which an employee perceives that the 

work he or she performs has an effect on the lives and well-being of other people in the organization in 

particular and society in general; (4) skill variety—defined as the extent to which an employee perceives 

that the job requires the use of a number of different skills and talents to perform the job; and (5) 

feedback—defined as the extent to which an employee perceives that the job provides clear information 

about performance [19, 20, 47, 85].  

Brief et al. [6] conceptualized job scope as “the degree of variety, autonomy, task identity, task 

significance, and feedback perceived by the incumbent to be present in a job” (p. 27). Although job scope is 

defined as an employee’s perception of the degree of richness, challenge, and complexity inherent in a job 

[83], Hackman and Oldham [28] argued that these employee perceptions are closely related to the five core 
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job characteristics. Specifically, JCM research stated that these five characteristics can be combined into a 

single index referred to as job scope that represents the overall potential of the job to influence individual’s 

feelings and behaviors [11, 49, 85, 88]. Stone [65] also defined job scope as “the degree to which a job is 

enriched” to argue that “jobs that are high on scope have relatively high degrees of variety, autonomy, task 

identity, and feedback” (p.148). Subsequent research provided empirical evidence of the relationship 

between job scope and five job characteristics. For example, Champoux [11] contended that job scope can 

be measured as the “sum of the five core job characteristics” (p. 91; see also, [22, 57]). Further, Xie and 

Johns [88] argued that job scope can be measured by using an additive index, multiplicative index, or the 

weighted additive index. Although Hackman and Oldham [27] utilized a multiplicative index, subsequent 

research (see [18]) raised some concerns about this approach. Therefore, we used an additive index 

following the approach used by Xie and Johns [88]. Table 1 presents the definitions of our core constructs.   

Table 1: Construct Definitions 

Construct Definition  

Pre-implementation 

job scope 

An employee’s perception of the degree of richness, challenge, and complexity 

inherent in a job prior to an ES implementation [57]. 

Post-implementation 

job scope 

An employee’s perception of the degree of richness, challenge, and complexity 

inherent in a job after an ES implementation [57]. 

Job satisfaction The extent of an employee’s positive emotional response to the job resulting 

from an appraisal of the job as fulfilling or congruent with his or her values [2]. 

Job performance The extent to which an employee is assessed by his or her supervisor to be 

performing his or her job duties effectively and efficiently [67]. 

 
Challenging Current Thought  

Our first point of contention is based on challenging a key root metaphor assumption, as outlined 

by Alvesson and Sandberg [1] in their typology. As noted earlier, the view that relationships are linear is 

widely held on a variety of topics related to jobs including technology-driven organizational change. 

Specifically, we question the assumption in prior JCM and ES implementation literature that job 

outcomes—here, job performance and job satisfaction—are primarily a function of post-implementation job 

scope. Incorporating anchoring-and-adjustment as the underlying mechanism, we argue that examining the 
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shift in job scope from pre- to post-implementation stage, rather than just the post-implementation job 

scope, would allow us to investigate the dynamic nature of the relationship between job scope and job 

outcomes. Next, based on alternative perspectives [11, 88], we explain how both the anchor and the 

adjustment in job scope induced by the introduction of a new ES will influence job outcomes.  

The basic principle underlying anchoring-and-adjustment is that when people are making 

judgments in any domain, they tend to base their judgments on initial information—i.e., the anchor—and as 

new information becomes available, people alter their judgments—i.e., the adjustment—accordingly. Early 

research on anchoring-and-adjustment viewed it as a heuristic bias affecting human decision-making and 

judgments [75] such that it affected decisions even when the anchor information was random, mundane, or 

based on experiences, and frequently led to poor decisions. More recent research, however, has viewed 

anchoring-and-adjustment as part-and-parcel of how people use information to make decisions. The 

theoretical perspective of anchoring-and-adjustment has been used extensively in a variety of domains as 

the core mechanism underlying human decision-making and judgment processes, including people’s 

judgments ranging from the freezing point of vodka, gambles, and negotiation to the apocalypse [46]. Prior 

IS research has also used anchoring-and-adjustment to understand individual judgment and decision-

making [72]. In most cases, anchors play a role due to priming—i.e., people’s attention is directed to 

specific stimuli or information—and adjustments play a role due to recency—i.e., people’s attention is 

directed to current information [18]. Even in research settings, experimental stimuli or administration of 

questionnaires can cause priming and recency effects [73]. 

In this work, relevant information—i.e., pre- and post-implementation job scope—can play a 

substantial role as an anchor and an adjustment [3, 75]. Using anchoring-and-adjustment as a theoretical 

lens, however, would require a longitudinal trajectory of change in employee job scope because a cross-

sectional view of examining job outcomes is not sufficient to gain a complete understanding of job 

outcomes shift in times of ES-initiated change. Using such a longitudinal perspective serves two key 



11 
 

objectives: (1) it allows us to use anchoring-and-adjustment as the theoretical perspective to argue that 

post-implementation job outcomes, i.e., job performance and job satisfaction, are determined by both pre- 

and post-implementation job scope as well as the interaction between the two; and (2) it allows us to 

examine the complex and curvilinear relationship between job scope and job outcomes, as we explain in 

our second point of contention next.  

Our second point of contention is that the relationship between job scope and job outcomes is 

more complicated than traditional models tend to suggest. Online Appendix A organizes the organizational 

change literature in two ways. First, it presents how IS research has modeled change in organizations, 

especially change stemming from a new IT implementation. Second, it presents IS research that has used 

polynomial modeling to model complex curvilinear relationships. Appendix A provides evidence that the 

prior research has considered investigating organizational change as a complex, multidimensional, and a 

messy phenomenon that requires unique theoretical as well methodological perspectives. This appendix 

also provides examples of how modeling curvilinear relationships using richer approaches, such as 

polynomial modeling, has allowed researchers to expand boundaries of organizational research. Although 

prior management research argued for curvilinear relationships (for example, see [88]), in our research, we 

argue that the relationship is even more complex. Specifically, we contend that, to understand the impact of 

an ES implementation on job outcomes, it is important to separate pre-implementation job scope from post-

implementation job scope. This separation allows us to use anchoring-and-adjustment as the theoretical 

lens. Because pre-implementation job scope acts as the anchor and post-implementation job scope acts as 

the adjustment, the shift from pre- to post-implementation job scope helps us to understand how changes in 

job scope affect job outcomes.  

Prior management literature has shown that the expanded view obtained from such a separation 

not only allows for more accurate predictions, but also avoids ambiguities. Edwards and Harrison [14] 

contend that, given that the traditional person-environment fit (P-E fit) theory argues for curvilinear 
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relationship among person, environment, and job outcomes, such as job satisfaction and job strain, 

separating person from environment provides more clarity. For example, traditional P-E fit theory [21] 

suggests that job satisfaction decreased when expected workload deviated from experienced workload. 

Edwards and Harrison [14] clarified that, at low levels of workload, job satisfaction was highest when 

expected workload slightly exceeded experienced workload, whereas, at high levels of workload, job 

satisfaction was highest when expected workload notably exceeded experienced workload. Similarly, in 

psychological contract research, Lambert et al. [39] noted that, although the traditional literature has argued 

for curvilinear relationships, the expanded view obtained from separating promised and delivered 

inducements suggest that relationships for both psychological breach and fulfillment were more complex. 

For example, contrary to prior psychological contract research, Lambert et al. [39] found that job 

satisfaction was more strongly related to delivered inducements than promised inducements. 

We present specific arguments to develop a polynomial model for how and why technology-

induced job scope changes will have complex curvilinear effects on key job outcomes such as job 

performance and job satisfaction. Evidence for such effects on key outcomes is available both in IS and 

reference disciplines. For example, Selye’s [61] seminal work as well as more recent work by Xie and 

Johns [88] suggest that there is an optimal level of stress such that high or low level of stress is associated 

with negative outcomes. Similarly, Venkatesh and Goyal [79] note that there is an optimal level of 

expectations from a technology that would result in the highest level of positive outcomes. In the current 

context, we argue that the depending on the level of anchor—i.e., pre-implementation job scope—and the 

level of adjustment—i.e., post-implementation job scope—employees would react differently to changes in 

job scope when experiencing an ES implementation. Prior IS research has shown evidence for such 

effects. Bala and Venkatesh [2], for example, note that, in the context of an ES implementation, some 

employees may perceive a greater change in their job scope than others do, some employees may 

perceive a more rapid change in their job scope than others do, and some employees may change their job 
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scope perceptions more readily than others do. Therefore, we argue that, because of the variability in the 

employee response due to the shift from the anchor in the pre-implementation to adjustment in the post-

implementation stage, the relationship between changes in job scope and job outcomes is expected to be 

complex and curvilinear. In studies of IS implementations, albeit focused on technology-related 

perceptions, evidence suggests that imposing linear restrictions on otherwise curvilinear relationship may 

produce ambiguous or erroneous findings [8, 9, 79].  

Our third point of contention is that investigating technology-induced job change is an important 

context that is often overlooked in IS and management research [36]. As noted earlier, recent research has 

made significant strides in our understanding of technology-enabled organizational change [62, 67, 68]. 

Bala and Venkatesh [2] argued that an ES implementation resulted in increasing job demands and 

decreasing job control, thereby influencing job outcomes such as job satisfaction. Sykes [67, 69] 

investigated how support structures in organizations helped employees cope with the changes caused by a 

new ES. Drawing on social network theory, Sykes and Venkatesh [68] examined the positive and negative 

effects of social ties on ES success. Similarly, Sykes et al. [66] found that the introduction of an ES in an 

organization altered business processes and their associated workflows (see also [68]). Such intrusive 

technology-enabled organizational changes have a major influence on post-implementation job outcomes 

such as job performance and job satisfaction. As the classical JCM was rooted in the examination of 

conditions that promote job performance and job satisfaction, among other job outcomes [29], examining 

both important job outcomes of job performance and job satisfaction would lead to a more comprehensive 

model. However, the research that has presented such a comprehensive model [67] did so using a linear 

view and/or with a cross-sectional data. As we outlined earlier, using anchoring-and-adjustment as the 

theoretical perspective allows us to theorize curvilinear relationships to provide a more nuanced 

understanding of the longitudinal trajectory of employees’ perceptions of changes in their job scope 

following a new ES implementation and its impact on job outcomes. 
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MODEL 
Figure 1 presents our research model. Using Anchoring-and-adjustment as the theoretical basis for 

our research model [23, 50, 74], we argue that it is the shift in job scope from pre- to post-implementation 

stage, rather than just the post-implementation job scope, would allow us to best capture the dynamic 

nature of the relationship between job scope and job outcomes [11, 18, 50, 87]. In our context, relevant 

information can play a substantial role both as an anchor as well as an adjustment [87]. Consequently, 

there have been calls for research to leverage anchoring-and-adjustment to understand how people make 

decisions in real-life settings [87]. As noted earlier, we argue that, grounded in the JCM, pre-

implementation job scope is the anchor and post-implementation job scope is the adjustment. Therefore, 

our model suggests that employees’ post-implementation job outcomes of job performance and job 

satisfaction are determined by both pre- and post-implementation job scope as well as the interaction 

between the two. Specifically, we suggest that: (a) pre-implementation job scope has a curvilinear effect on 

job outcomes; (b) post-implementation job scope has an inverted-U effect on job outcomes; and (c) the 

interaction between pre- and post-implementation job scope has a complex curvilinear relationship to 

impact job outcomes. These complex, joint effects of pre- and post-implementation job scope can be best 

captured in a polynomial model.  

In the next section, we present our hypotheses. H1 presents pre-implementation job scope (H1a) 

and ES use (H1b) as predictors of post-implementation job scope. H2a through H2d and H3a through H3d 

focus on the curvilinear relationships between pre-implementation job scope, post-implementation job 

scope, and the interaction of pre- and post-implementation job scope in influencing post-implementation job 

outcomes.  

Predicting Post-implementation Job Scope 

 Employees’ perceptions of their jobs are relatively stable over time, particularly in the absence of 

major organizational change events [74]. Although an ES implementation constitutes a substantive change 
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event that will influence an employee’s perception of job scope, the employee’s pre-implementation 

perception, i.e., the anchor, of job scope is still likely to influence the post-implementation perception, i.e., 

the adjustment. For example, a payroll officer responsible for processing payroll for the entire organization 

is likely to serve the organization in the same role even after ES implementation. In other words, the roles 

and the job scope associated with those roles are likely to have a lingering effect on the roles they will have 

after the ES implementation. Thus, we hypothesize: 

H1a: Pre-implementation job scope will have a positive effect on post-implementation job scope.  
 

Figure 1: Research Model 

 
Note: Individual characteristics (i.e., gender, age, organizational position), pre-implementation job 
performance, and pre-implementation job satisfaction were included as control variables.  
 

An employee’s perception of his or her job is tightly coupled to the job environment [26]. In the 

case of ES implementations, these perceptions will be affected by the implementation. Many organizational 

systems are labeled process-enabling technologies because they introduce new business processes and 

workflows for employees throughout the enterprise [2, 66]. Although pre-implementation job scope may 

influence post-implementation job scope (H1a), the use of the new software will surely alter that job scope 

after the ES implementation. At the outset, using the ES may result in greater autonomy, as less control 

may be needed by their supervisor on an activity-by-activity or on a day-to-day basis. Alternatively, system-
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enforced constraints could limit the flexibility that an employee has to make decisions. Also, depending on 

the job and job type, audit trails may get created automatically, reducing autonomy. For example, an 

employee in accounts receivable may not be able to forgive a debt to maintain the relationship with a 

customer because the system may not allow him or her to do so. Further, ESs tend to integrate business 

processes and provide specific documentation guidelines. The more an employee uses the ES, the greater 

is their perception about changes in their task identity and task significance because they may perceive that 

their job now influences overall business processes and their work now has an increased impact on their 

organization. Alternatively, they may not be able to see how their tasks and activities fit in the big picture of 

the organization, as the ES tends to circumscribe their view. Similarly, the more an employee uses the ES, 

variety could be greater because of using the new ES for various processes, activities, documentation and 

reporting. Alternatively, because their activities are specified by the system, variety may be limited to what 

processes and parts of the software they can access and use. It is also possible that using the ES could 

create situations where employees receive less feedback. Before the implementation, an employee may 

have received feedback from his or her supervisor on a regular basis. The ES, however, may not provide 

such feedback because the system has checks built in to ensure employee actions comply with 

requirements. Although it is clear from this line of reasoning that using the ES could result in greater or 

lesser job scope, depending on the design of the ES and specific job roles and concomitant tasks, we 

suggest that, on balance, the use of modern-day ESs that are designed to support optimized business 

processes and ensure employees have well-defined tasks and job duties will be more likely to result in 

lowering post-implementation job scope. Thus, we hypothesize:  

H1b: Enterprise system use will have a negative effect on post-implementation job scope.  

Predicting Job Outcomes  

We argue that changes in job scope, stemming from an ES implementation, influence key job 

outcomes, here job performance and job satisfaction. There are two relevant streams of literature related to 
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these job outcomes. The first stream considers these job outcomes to be individual characteristics that are 

relatively stable over time [64]. The second stream suggests that enriched jobs can enhance job outcomes 

such as job satisfaction [26, 27, 29]. Collectively, both these streams of literature suggest that job outcomes 

are a function of employees’ past and present experiences. Therefore, we suggest that post-

implementation job outcomes would be a function of changes in job scope from pre- (prior experiences) to 

post-implementation (present experiences). 

Several theoretical perspectives, e.g., JCM [29] and sociotechnical systems theory [10, 53], have 

been used to understand job redesign and enrichment. Most prior empirical and meta-analytic evidence on 

these theoretical perspectives in general, and JCM in particular, suggests that there is a relationship 

between an employee’s job scope and job outcomes such that increased job scope will lead to favorable 

outcomes such as increased job satisfaction [20, 26]. Although such linear relationships were a good first 

step in understanding this phenomenon, as noted earlier, more recent research has shown that reliance on 

linear models can be problematic when a complex relationship among different variables is expected [8, 9, 

79]. For example, the job strain model suggests a curvilinear relationship between “active” jobs, a construct 

closely related to job scope, and satisfaction [2, 69].  

Given the context of our research, the assumption of linearity can be further challenged. Johns [36] 

has noted that research needs to give greater treatment to the context in theorizing. Given that we focus on 

the context of ES implementations, and that such systems are used by knowledge workers, we believe that 

there is likely to be a “floor” for employees’ pre-implementation perceptions of job scope. There may be 

few, if any, jobs that are traditionally considered exceptionally “low status” or “oppressive.” For example, 

Huang [33] and Yan et al. [89] note that, as compared to manual workers, knowledge workers tend to have 

higher autonomy, task identity, task significance, skill variety, and feedback. Knowledge workers may 

perceive a new ES as an opportunity for personal growth [4] that would allow them to attain performance 

gains [3, 76]. For example, employees in rich, challenging, and complex jobs may perceive that the ES will 
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take over the workflow, allowing them to focus on the business processes, thereby increasing their job 

performance. As employees’ perceptions of richness, challenge, and the complexity of a job increase—i.e., 

post-implementation job scope increases—job outcomes can also be expected to increase substantially. 

Thus, with the increase in pre-implementation job-scope, we expect the job outcomes of job performance 

and job satisfaction to be initially flat-lined (initial floor) and then increase at an increasing rate. In other 

words, we believe the relationship between pre-implementation job scope and job outcomes of job 

performance and job satisfaction will be positive and curvilinear. Figure B1 in Online Appendix B presents 

this relationship. Thus, we hypothesize:  

H2a: Pre-implementation job scope will have a positive, quadratic effect on post-implementation job 
performance such that the positive effect of pre-implementation job scope on post-implementation job 
performance increases at an increasing rate.  
 
H3a: Pre-implementation job scope will have a positive, quadratic effect on post-implementation job 
satisfaction such that the positive effect of pre-implementation job scope on post-implementation job 
satisfaction increases at an increasing rate.  
 

A number of studies have articulated a strong theoretical rationale for the mechanisms underlying 

an inverted-U relationship between job scope and job outcomes [11, 48, 88]. The key argument here is that 

job meaningfulness relates to low job outcomes. As job scope increases, workers tend to see an increase 

in job outcomes up to a point where stress arises from human adaptability for responsibility [13, 60, 88]. For 

example, Schaubroeck and Ganster [60] argued that extremely high mental and social demands are 

associated with a high degree of stress that in turn adversely affects job outcomes. Similarly, Irving and 

Meyer [34] found that there was an optimal point of responsibility at which job satisfaction was maximized 

beyond which stress had a negative effect on job satisfaction, thus resulting in an inverted-U relationship.  

Such an inverted-U relationship is highly likely in the context of major technological changes such 

as those accompanying ES implementations. More specifically, in the post-implementation stage, virtually 

all knowledge workers are likely to have to use the implemented ES to some extent, even if it is to a limited 

extent. These workers are likely to learn new skills in order to use the ES that in turn results in 
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improving/favorable job outcomes. However, if learning the new skills is too challenging, workers are likely 

to have lower job performance and lower job satisfaction. For example, Simmering et al. [63] provide 

evidence of adverse effects with too little or too much autonomy in the workplace. Similarly, Morris and 

Venkatesh [47] documented such a scenario for too much task significance and skill variety after a new ES 

implementation, where one employee noted that “in the old system, ignorance was bliss… but, now I don’t 

have that anymore. With the shared workspace, I am responsible for knowing what others are doing” (p. 

154). Further, users might consider too much feedback as intrusive and it might hinder productivity. Some 

(e.g., [57, 60]) have termed such experiences to be “too much of a good thing.” In other words, there is an 

optimal (medium) level of job scope that will lead to positive outcomes—e.g., higher job performance or job 

satisfaction—but too much job scope may create overwhelming challenges, thus resulting in lower job 

performance or job satisfaction [11, 88]. Figure B2 in Online Appendix B shows this relationship. Thus, we 

hypothesize:  

H2b: Post-implementation job scope will have a negative, quadratic effect on post-implementation job 
performance.  
 
H3b: Post-implementation job scope will have a negative, quadratic effect on post-implementation job 
satisfaction. 
 

H2a and H3a presented the role of the anchor and H2b and H3b presented the role of the 

adjustment. Now, we discuss the interplay between the two. Supplementing the notion that job scope may 

have a complex curvilinear relationship with job outcomes, theory suggests that, in the context of large-

scale ES implementations, user perceptions will change over time [5, 70]. For example, building on 

expectation disconfirmation theory, prior research demonstrated that initial beliefs change with experience 

[8, 9, 79]. This relationship between job scope and job outcomes and the associated theoretical justification 

that we develop below goes against the conventional wisdom of linearity and cross-sectional views of 

organizational change. We contend that, in the face of job changes brought about by ES implementations, 

both job performance and job satisfaction are a dynamic, curvilinear function of pre- and post-
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implementation job scope. Specifically, we contend that it is important to investigate an expanded view of 

these relationships that separate the effects of pre- and post-implementation job scope. Therefore, in 

situations of technology-induced changes to jobs and work processes, it is the shift in scope and not the 

absolute scope that influences post-implementation job outcomes. 

Consistent with adaptation level theory [31], depending on their anchor and adjustment, employees 

are likely to process post-implementation job scope and the technology experiences associated with them 

differently. Two employees in the same job with identical perceptions of post-implementation job scope may 

have very different levels of job performance based on their initial job scope perceptions. For one 

employee, the new job scope may be a minor departure from the pre-implementation reference point. 

Therefore, his or her post-implementation job outcomes may closely mirror the pre-implementation job 

outcomes. Conversely, the second employee may experience a significant shift from the pre-

implementation level. Therefore, for the second employee, the change in job scope could significantly alter 

post-implementation job outcomes. Table 2 below presents an overview of the pattern of job outcomes 

based on pre- and post-implementation job scope perceptions, which we discuss at greater length next. 

Table 2. Expected Pattern of Results for Post-implementation Job Outcomes  

 Post-implementation job scope 

Low Medium High 

Pre-
implementation 
job scope 

Low Low perf / sat Highest perf / sat (1) Low perf / sat 

Medium Lowest perf / sat (3) High perf / sat Lowest perf / sat (4) 

High Low perf / sat Highest perf / sat (2) Low perf / sat 

Note: Numbers in parentheses correspond to ES implementation scenarios discussed in the text. 
 

The relationships presented in Table 2 reject a rational, “technological imperative” model of 

implementation and suggest that the influence of a new ES implementation on key job outcomes is neither 

uniform nor deterministic [52]. To further illustrate the pattern shown in Table 2, we present different ES 

implementation scenarios (annotated in parentheses in the table). In these scenarios, as we explain below, 

we contend that the medium job scope is optimal. Using this medium job scope as our focal point, we 
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theorize that the differences in how technology-induced job scope changes to this medium (optimal) level 

influence job outcomes in dramatically different ways. We first examine the job outcomes at medium post-

implementation job scope followed by job outcomes at medium pre-implementation job scope. Each 

scenario corresponds to a key area in the table and serves to illustrate the contingent nature of the 

relationship between job scope and the job outcomes of job performance and job satisfaction.  

Job Outcomes at Medium Post-implementation Job Scope 

As noted earlier, a medium level of post-implementation job scope is optimum. We argue that: (1) a 

change to medium post-implementation job scope will maximize job outcomes; and (2) the level of job 

outcomes at this medium post-implementation job scope would vary depending on the level of the pre-

implementation job scope. In Table 2, there are two scenarios (see scenarios 1 and 2 in the table) where 

job outcomes may be maximized. Building on the job stress and work challenge literature [37, 88], we 

theorize that a change in job scope from a low or high pre-implementation job scope to medium post-

implementation job scope will maximize job outcomes. As we explain next, this impact is not only limited to 

a positive change—i.e., increasing job scope—but also applicable to a negative change—i.e., decreasing 

job scope. Thus, the level of job performance and job satisfaction is dependent, in part, on the anchor—i.e., 

pre-implementation job scope—where the employee was prior to the ES implementation and, in part, on the 

adjustment—i.e., post-implementation job scope—where the employee was after the ES implementation. 

 The positive effect of a positive change is somewhat intuitive. Counterintuitively, we expect a 

negative change in job scope to have a positive effect on job outcomes. In jobs that are highly cognitively 

demanding, employees will be expected to not only have the knowledge of the overall business processes, 

but also the knowledge of the workflow embedded within that business process. Prior to an ES 

implementation, employees were likely expending significant effort to perform various activities embedded 

in their workflow and overarching business process, whether formally defined or not. Such a diffused, broad 

focus was likely to reduce their focus on the overall business process. However, with an ES 
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implementation, employees can likely focus on richer activities because mundane activities are likely now 

part of the ES. Specifically, in the post-implementation stage, employees may perceive that: (1) tedious 

tasks have been off-loaded to the ES, thereby allowing employees to focus on more creative or rewarding 

aspects of their job; (2) the new ES allows employees to focus less on their core role and have a better 

understanding of the overall business process; (3) employees may feel that they are making an important 

contribution to the organization by associating with the whole business process instead of a small role that 

may have been tedious; (4) their jobs are easier and allow them to acquire limited but specialized skills; 

and (5) certain company policies and procedures are automated in the new ES that allows them to work 

effectively with less feedback. Overall, these would give employees an optimal adjustment. 

For example, if a payroll officer is the only person responsible for the entire payroll process, he or 

she would be blamed if the employees in the organization did not receive their paychecks on time, resulting 

in high pressure on the payroll officer. However, the new ES might take over the payroll workflow, thereby 

sharing the responsibility of the payroll process, thus decreasing the pressure on the payroll officer. 

Therefore, at medium post-implementation job scope, job performance and job satisfaction are highest 

when employees perceive either a positive change or a negative change to job scope relative to their pre-

implementation job scope. Overall, the shift in job scope from a high or low pre-implementation job scope 

anchor with an optimal adjustment—i.e., to medium post-implementation job scope—is likely to result in the 

highest levels of job performance and job satisfaction [11]. Thus, we hypothesize: 

H2c: A positive or negative change from a high or low pre-implementation job scope to medium post-
implementation job scope will have a positive effect on post-implementation job performance.  
 
H3c: A positive or negative change from a high or low pre-implementation job scope to medium post-
implementation job scope will have a positive effect on post-implementation job satisfaction.  
 

Job Outcomes at Medium Pre-implementation Job Scope 

As noted earlier, a medium level of pre-implementation job scope is optimum. We argue that: (1) a 

change from medium pre-implementation job scope will minimize job outcomes; and (2) the level of job 
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outcomes at this medium pre-implementation job scope would vary depending upon the level of the post-

implementation job scope. Scenarios 3 and 4 represent medium pre-implementation job scope that change 

after the ES implementation. In scenario 3, employees perceive a negative change in job scope. In 

scenario 4, employees perceive a positive change in job scope. We argue that both the negative (scenario 

3) and the positive (scenario 4) change will have an adverse impact on job outcomes. Next, we examine 

these two scenarios and present our theoretical reasoning. 

When employees perceive a negative change from medium pre-implementation job scope 

(anchor), they may find that the ES implementation strips the job of its stimulating aspects, resulting in 

tasks being routinized by the system. Specifically, with the ES implementation, employees may perceive 

that: (1) they have less discretion over some activities than before; (2) the business process integration has 

blurred lines between various departments and now employees are unable to identify with a task or a 

process; (3) the ES has taken over large portions of the task and employees have been dissociated from 

the significant tasks in the organization; (4) they have lost a need to use a variety of skills because the 

tasks have now been automated, requiring more limited skills than before; and (5) they have become more 

prone to errors because the new ES does not provide adequate feedback.  

Such negative adjustment effects are not uncommon. In their case study of an ES implementation, 

Boudreau and Robey [5] noted that some users of an older, paper-based system enjoyed a stronger sense 

of control over transactions due to more information being available in the paper-based system than in the 

new ES—i.e., job scope was relatively high. Specifically, Boudreau and Robey [5] noted that: “[O]n paper, 

for a purchase requisition, you see everything: who did it, who it is being charged to, what they are buying, 

who has done the approving, everything. I mean, the whole nine yards” (p. 10). However, following an ES 

implementation, Boudreau and Robey [5] reported that users lamented the changes in job scope enforced 

by the new ES, thus taking away control from the users. Mapping these comments to the negative change 

in scenario 3, we expect users’ post-implementation job performance and job satisfaction to be lower. 
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In contrast to scenario 3, employees in scenarios 4 perceive a positive change in job scope—i.e., 

medium job scope perceptions prior to the ES implementation (anchor)—combined with high adjustments—

i.e., high post-implementation job scope (adjustment). Such employees are likely to report low or very low 

job outcomes. These employees may be overwhelmed by the positive change. Specifically, post-

implementation, such employees in scenario 4 may perceive that: (1) an increase in autonomy to high 

levels of pressure on employees [60, 63]; (2) they are identified as solely responsible for a business 

process along with its success or failure, which they may not fully control, as the new ES has automated 

certain tasks; (3) they have too much responsibility such that their job has transformed from responsibility 

for small tasks to responsibility for an entire business process and that may be overwhelming; (4) the ES 

has increased the need for specialized skills that employees may now need to acquire; and (5) an increase 

in feedback may cause feedback fatigue (e.g., feedback for every click).  

With their job scope moving toward the higher end of the scale, these employees may experience 

(over)stimulation and associated higher levels of job stress, thus resulting in lower job performance and job 

satisfaction. Again, users who typified this scenario were also documented by Boudreau and Robey [5] in 

their case study: “…because right now I’m so frustrated with [the system]. Like yesterday, I was feeling 

stupid, inept, inadequate—all of those things! And you know how that makes you feel about your job, you 

just want to go home and quit” (p. 10). Clearly, due in part to the increased job requirements and stress 

associated with the new system, the type of employee typified in the quote is likely to report low or very low 

job performance and job satisfaction. Thus, we hypothesize: 

H2d: A positive or negative change from medium pre-implementation job scope to a high or low post-
implementation job scope will have a negative effect on post-implementation job performance.  
 

H3d: A positive or negative change from medium pre-implementation job scope to a high or low post-
implementation job scope will have a negative effect on post-implementation job satisfaction. 
 

METHOD 
A few years prior to the study, the telecommunication firm participating in our study realized that 
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they had a huge potential for growth. However, their aging systems were fragmented and inefficient. The 

organization decided to implement an integrated ES that would allow the organization to integrate and 

standardize their business processes, while allowing them to have additional capacity for future scalability. 

The organization contracted a consulting firm to customize and implement a new ES over a period of one 

year. This implementation involved upgrading both the software and the hardware infrastructure. The 

consulting firm spent the last 6 (of the 12) months onsite so that management and employees could 

participate actively during the ES deployment. In order to facilitate a smooth transition and employee buy-

in, employees were allowed to use both the new ES and old systems simultaneously. In the context of this 

implementation, we collected data at two points in time: 4 months prior to the ES implementation (4 months 

prior to go-live) and 8 months after the ES implementation (approximately 8 months after go-live). The 

organization set the timeframes for the various activities related to the ES implementation. The researchers 

were passive observers and played no role in the ES implementation. 

Participants 

Our sampling frame of 3,402 employees included employees at all levels of the organizational 

hierarchy of the firm. Of the total 3,402 surveys sent, we received 2,794 usable responses across all points 

of measurement (82% response rate). The high response rate is attributed to the strong connection that we 

had with top management who involved us during the various public sessions about the ES and 

emphasized to employees that the researchers were external observers who would share summary 

employee reactions with management to help foster a successful implementation. Despite three reminders 

over the period of three weeks, 608 employees did not respond to our surveys. Part of this could be 

attributed to attrition within the organization because the study was conducted over a long period of time 

and a response was considered usable only if an employee responded to both pre-implementation and 

post-implementation surveys. The average age of the respondents was 34.7 (S.D. = 6.9). Of the total 

usable responses, 898 were women (32%). The percentage of women in our sample was similar to the 
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percentage of women in the sampling frame. Likewise, we found that percentage of employees at different 

levels of the organizational hierarchy in our sample was similar to the sampling frame.  

Measurement 

We adapted our measures from prior research and are presented in Online Appendix C. System 

use was a behavioral outcome operationalized as the amount of time an employee actively used the ES. 

The measure used here was the amount of time per week (in hours) spent using the new ES, an objective 

measure captured via computer logs, as in much prior research [9, 66, 68, 78]. The logs created a text file 

with the username and timestamps for when each user logged on and off the ES on a given date as well as 

periods of inactivity greater than five minutes, which ensured a fairly accurate estimate of the users’ active 

interaction with the ES [70, 78]. A 15-item version of the job diagnostic survey (JDS) [27] was used to 

measure job scope. Job performance was measured using supervisor-rating of employee performance 

using a widely used scale (for an example, see [66]). Job satisfaction was measured using a standard 

three-item scale from prior research that has been used in previous IS research [2, 47, 67, 68]. The items 

were worded appropriately to measure pre- and post-implementation job scope. 

Beyond the items measuring the constructs in our model, we measured employee perceived job 

transformation using a four-item scale to use as a manipulation check. In the new ES implementation 

context, perceived job transformation is defined as the degree to which employees perceive that their job 

has been changed due to the introduction of the new ES [47]. This measure would help us verify that the 

employees did indeed perceive a major/transformational change in conjunction with the ES implementation.  

Procedure 

The study was conducted in a naturally occurring setting in the organization. The organization 

informed the employees that survey data would be collected confidentially and, as noted earlier, would be 

used in summary form to foster a successful ES implementation. The first wave of data was collected four 

months prior to the ES implementation and the second wave of data was collected approximately eight 
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months after the ES implementation. Our 12-month study timeline was in sync with the annual performance 

review of the employees in the organization. The 8-month time period after the ES implementation allowed 

employee reactions to be somewhat more stable though perhaps still in the shakedown phase of the 

implementation. Therefore, the reactions captured in the second wave of our data collection would be good 

representations of post-implementation reactions. Perceived job transformation was measured immediately 

following the training and 8 months post-implementation, thus the first measurement was 4 months after the 

pre-implementation measure of job scope was done and the second measurement was in conjunction with 

the post-implementation measure of job scope. Such a measurement timing for transformation was seen as 

appropriate so the employees could base their responses on their understanding of the ES post-training 

and after some experience with the ES. The surveys were paper-based and used barcodes to allow for 

matching participants across the two waves of data collection while maintaining confidentiality.  

Employees did not have any prior knowledge about the working of the new ES. The organization 

contracted a training firm that worked closely with the consulting firm developing and deploying the ES. 

Because of the size of the organization, training programs were conducted separately for different 

organizational units. These training programs lasted 2 months. The training team consisted of three 

members from the training firm and one member from the consulting firm involved in the ES design and 

development. Typical support structures were deployed by the organizations [67]. Change management 

consultants were available to the employees for three months after the training and employees had access 

to central technical support for the organization and technical support of their own organizational unit.  

Data Analysis 

We used the methodology described by Mackelprang and Malhotra [43] to test our model. We used 

hierarchical regression analysis. Although H1a and H1b can be tested using traditional regression analysis, 

H2a through H2d and H3a through H3d hypothesize complex curvilinear relationships. Mackelprang and 

Malhotra [43] argued that severe multicollinearity problems can be avoided by limiting to equations with 



28 
 

linear interactions instead of curvilinear interactions (e.g., quadratic-quadratic interactions). Edwards [16], in 

a similar vein, suggests testing for curvilinear effects by using a hierarchical regression analysis. In such an 

analysis, both Mackelprang and Malhotra [43] and Edwards [16] recommend: (1) a baseline model that 

regresses only the control variables on the outcome variables; (2) a linear model that regresses linear 

independent variables on the outcome variables; and (3) a quadratic model that regresses both the linear 

and the quadratic independent variables on the outcome variables. Therefore, we used four sets of 

equations. Equations (1) and (2) test the linear model. Equations (3) and (4) test the curvilinear model. 

POST_JPERF = 0 + 1 PRE_SCOPE + 2 POST_SCOPE + e (1) 

POST_JSAT = 0 + 1 PRE_SCOPE + 2 POST_SCOPE + e (2) 

POST_JPERF = 0 + 1 PRE_SCOPE + 2 POST_SCOPE + 3 PRE_SCOPE2 +  

        4 PRE_SCOPE * POST_SCOPE + 5 POST_SCOPE2 + e (3) 
 

POST_JSAT = 0 + 1 PRE_SCOPE + 2 POST_SCOPE + 3 PRE_SCOPE2 +  

        4 PRE_SCOPE * POST_SCOPE + 5 POST_SCOPE2 + e (4) 
 
where POST_JPERF = Post-implementation job performance; POST_JSAT = Post-implementation job 

satisfaction; PRE_SCOPE = Pre-implementation job scope; POST_SCOPE = Post-implementation job 

scope 

Hypotheses Testing 

Tests for Hypothesis #1: H1a and H1b propose direct effects for PRE_SCOPE and ES use (USE) on 

POST_SCOPE, with significant positive and negative coefficients, respectively, being expected. This is 

tested via the equation: POST_SCOPE = f (PRE_SCOPE, USE). 

Tests for H2a and H3a: These hypotheses suggest that, as pre-implementation job scope increases, job 

outcomes—here, job performance and job satisfaction—increase at an increasing rate. Therefore, the 

coefficient for the quadratic term for PRE_SCOPE is expected to be positive and significant in equations 3 

and 4. In addition, these hypotheses suggest that with the increase in pre-implementation job-scope, job 

performance and job satisfaction will initially be a flat-line and then increase at an increasing rate. 

Therefore, the linear slope of the surface along the line where post-implementation job scope = 0 would be 
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significant and positive. Hence, the tests: 

H2a: 3 > 0; a pre-implementation scope > 0 (3: coefficient for PRE_SCOPE2 predicting POST_JPERF in 

equation 3; a pre-implementation scope: coefficient for linear slope along the line where POST_JPERF = 0) 

H3a: 3 > 0; a pre-implementation scope > 0 (3: coefficient for PRE_SCOPE2 predicting POST_JSAT in 

equation 4; a pre-implementation scope: coefficient for linear slope along the line where POST_JSAT = 0) 

Tests for H2b and H3b: These hypotheses suggest that, as post-implementation job scope increases, job 

performance and job satisfaction increase until post-implementation job scope gets to a medium (optimal) 

level and then decrease resulting in an inverted U-shaped curve. This inverted U-shape requires that the 

coefficient for the quadratic term for POST_JPERF is negative and significant in equations 3 and 4. Hence, 

the tests:  

H2b: 5 < 0 (5: coefficient for POST_SCOPE2 predicting POST_JPERF in equation 3)  

H3b: 5 < 0 (5: coefficient for POST_SCOPE2 predicting POST_JSAT in equation 4)  

Tests for H2c and H2d and H3c and H3d: Curvilinear models—e.g., quadratic models as presented in 

equations 3 and 4—are helpful in presenting a detailed representation of the theoretical relationships 

among the variables of interest [79] and yield higher-order equations. Because of their curvilinear nature, 

coefficients in these equations can be difficult to interpret directly [13]. Following Mackelprang and Malhotra 

[43] and Edwards [16], we used the response surface methodology as a visual aid to interpret these 

curvilinear models [8, 9]. We focused on three features of the theoretical response surface presented in 

Figure 2: stationary point, principal axes, and slopes along various lines of interest. Stationary points are 

where the slope of the surface is zero in all directions and the principal axes describe the orientation of the 

surface in reference to the XY plane. We also examined the slopes along two key lines of interest—lines 

along which the X=Y and the X=-Y. The pre-implementation job scope is equal to the post-implementation 

job scope for the X=Y line, whereas equal but opposite along the X=-Y line [8, 9, 13, 43]. 
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Figure 2 presents the theoretical constraints, as presented in Table 2 and hypotheses H2c and 

H2d and H3c and H3d. These constraints, if satisfied, would provide the necessary support for our 

hypotheses. In contrast to prior, more static conceptualizations of the job scope-job outcomes relationship, 

Figure 2 highlights a significantly more complex relationship and one that can be better understood by 

separating pre- and post-implementation job scope. The theoretical constraints presented in Figure 2 are 

as follows: 

(1) Job outcomes are low when both pre- and post-implementation job scope are low or high (H2c and H2d, 

H3c and H3d). However, at medium post-implementation job scope, job outcomes are high. Taken 

together, this indicates that the slope of the line along the X=Y is inverted U-shaped. This inverted U-shape 

along the X=Y line is represented by a significant and negative quadratic slope. Hence the tests:  

H2c and H2d: a2 < 0 (a2: quadratic slope of along the X=Y line for POST_JPERF)  

H3c and H3d: a2 < 0 (a2: quadratic slope of along the X=Y line for POST_JSAT) 

(2) Job outcomes are low when pre--implementation job scope is low and post-implementation job scope is 

high and vice versa (H2c and H2d, H3c and H3d). At medium post-implementation job scope, job outcomes 

are high. Taken together, this indicates that the slope of the line along the X=-Y line is also inverted U-

shaped. This inverted U-shape along the X=-Y line is represented by a significant and negative quadratic 

slope. Hence the tests: 

H2c and H2d: a2 < 0 (a2: quadratic slope of along the X=-Y line for POST_JPERF)  

H3c and H3d: a2 < 0 (a2: quadratic slope of along the X=-Y line for POST_JSAT) 
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Figure 2: Response Surface Representing Theoretical Model 

 
RESULTS 

We first examined the reliability and validity of the different scales. With the Cronbach’s alpha 

values being greater than .80, both job performance and job satisfaction were reliable. The reliabilities of 

the additive index for the job score measures were .84 (pre-implementation) and .76 (post-implementation). 

A factor analysis supported a one-factor solution for job scope, with loadings between .71 and .83 in each 

of the two points of measurement. We also found that the average variance extracted (AVE) for all 

constructs exceeded the threshold value of .50, indicating internal consistency. Therefore, our data showed 

adequate convergent and discriminant validity. Factor loadings for job scope at time t1 and time t2 are 

presented in Online Appendix D. A confirmatory factor analysis also showed that the single-factor model 

and a second-order factor with each of the five characteristics being dimensions exhibited good fit in terms 

of CFI (>.95), RMSEA (<.05), and SRMR (<.06); in contrast, the five-factor model had slightly poorer fit in 

terms of CFI (.95), RMSEA (.07), and SRMR (.07). 

The polynomial models included linear terms and higher-order terms, as set forth in the equations 

listed earlier. Therefore, we scale-centered our data to reduce the likelihood of multicollinearity in our 

dataset. Scale-centering was achieved by subtracting the mid-point of the scale from the measured value. 

Finally, we tested for common method bias. Because of the longitudinal design of our study, we had 

temporal separation of survey rounds that, to some extent, alleviates concerns about common method bias. 
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In addition, our data were gathered from multiple sources (e.g., system use measured via system logs), 

thus again alleviating concerns about common method bias. We also conducted a Harmon’s one-factor test 

and analysis using the marker variable technique. All the variables of interest in our data were entered into 

a factor analysis. The results of this factor analysis showed that that neither a single factor emerged nor a 

single factor accounted for a majority of variance in the interdependent and criterion variables. Moreover, 

we found a meaningful relationship among the variables of interest even after the first factor from the 

unrotated factor matrix was entered into a linear regression model as a control. For the marker variable 

technique, we followed Lindell and Whitney [42] and Malhotra et al. [44] and used the second smallest 

positive correlation among the manifest variables in our data as a proxy for common method variance. 

Even after adjusting for the second smallest positive correlation, the revised correlations were still 

significant indicating that the common method bias is not a concern. Our approach and results were 

consistent with prior research [80]. These tests allow us to conclude that common method bias was not a 

concern in our dataset.  

The descriptive statistics and correlation matrix are presented in Table 3. It is interesting to note 

that both job performance and job satisfaction declined following implementation, and that pre-

implementation job scope had negative correlations with post-implementation job performance, post-

implementation job satisfaction, and ES use. The negative correlations between job scope and job 

performance and between job scope and job satisfaction are interesting considering that they have been 

typically found to be positive in much prior research. Immediately after training, the mean for perceived job 

transformation was 5.05 (on a 7-point scale) and the standard deviation was .88. In the post-

implementation stage, the mean was 5.11 and the standard deviation was .94. Together, this suggests that 

employee perceptions of the extent of the change caused by the ES implementation was high throughout 

our study period, suggesting that the employees perceived that the new ES implementation had a 

significant impact on their jobs. 
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Table 3. Descriptive Statistics and Correlations 
  M SD 1 2 3 4 5 6 7 8 9 10 

1 Gender NA NA NA          

2 Age 34.71 6.93 .14* NA         

3 Org position NA NA -.23** .40*** NA        

4 Pre-impl job perf. 4.97 1.08 .15* .19** .22*** .78       

5 Pre-impl job sat. 5.13 .87 .24*** .21** .18** .15* .79      

6 Pre-impl job scope 4.29 1.04 -.18* .23*** .21** .19** -.33*** .73     

7 ES use 12.41 3.88 .21** .17* .16* .24*** .44*** -.33*** NA    

8 Post-impl job scope 3.67 1.02 -.25*** .28*** .34*** .25*** -.35*** .25** -.29*** .71   

9 Post-impl job perf. 4.15 1.56 .30*** .19** .17** .47*** .17** -.19** .18** -.46*** .77  

10 Post-impl job sat. 4.22 1.02 .21** .22** .22** .13* .54*** -.24** .27*** -.29*** .23*** .80 

Notes: NA: Not applicable; * p<.05; ** p<.01; *** p<.001; Diagonal elements represent square root of AVE for that 
construct. 

 
Table 4 presents the results for post-implementation job scope as the dependent variable. Per 

H1(a) and H1(b), post-implementation job scope was predicted by pre-implementation job scope and ES 

use, with the latter having the expected negative effect. We found that pre-implementation job scope had a 

significant and positive impact on post-implementation job scope (.24***), thus supporting H1a. The 

significant and negative influence of ES use on post-implementation job scope (-.27***) supported H1b.  

Table 4. Predicting Post-implementation Job Scope 

 R2 Β 

Pre-implementation job scope .27 .24*** 

Enterprise system use  -.27*** 

Note: NA: Not applicable; * p<.05; ** p<.01; *** p<.001 
 

Table 5 presents the results for the prediction of both outcome variables—i.e., post-implementation 

job performance and job satisfaction. The variance explained by only control variables was 16% in job 

performance and 9% in job satisfaction. The polynomial model predicting job outcomes explained 57% 

(without control variables) and 70% (with control variables) variance in job performance and 61% (without 

control variables) and 73% (with control variables) variance in job satisfaction. When control variables were 

included in the model, a slightly different regression equation is estimated. The results of that analysis are 

also shown in Table 5. Clearly, although the different control variables explain additional variance in job 

performance (ΔR2 = .13) and job satisfaction (ΔR2 = .12), the magnitude and direction of the beta 
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coefficients in the models with control variables remained quite similar to the model without the control 

variables. In order to add to the robustness of our findings, we jackknifed our sample into two random 

samples and repeated the jackknifing to generate 100 subsamples and tested our model. Only in 2 

subsamples did PRE_SCOPE2 become non-significant, which was consistent with the significance level of 

p<.05. Finally, we followed Edwards [16] and ran the models using 10,000 bootstrap samples to develop 

confidence intervals for various features of response surfaces that we present next. 

Table 5. Predicting Post-implementation Job Outcomes 
 Control variables only 

model 
Linear model with 
control variables 

Polynomial model 
w/o control variables 

Polynomial model 
with control variables 

 Job perf Job sat Job perf Job sat Job perf Job sat Job perf Job sat 

R2 .16 .09 .37 .38 .57 .61 .70 .73 

ΔR2       .13*** .12*** 

Gender 
.32*** 
(.02) 

.15* 

(.03) 
.21*** 

(.02) 
.17** 

(.03) 
.24** 

(.03) 
.21*** 

(.03) 

Age 
.34*** 

(.01) 
.34*** 

(.02) 
.24** 

(.02) 
.28*** 

(.02) 
.14* 

(.02) 
.18** 

(.02) 

Org. position 
.19** 

(.02) 
.15 

(.09) 
.13** 

(.02) 
.10 

(.07) 
.12* 

(.02) 
.16** 

(.02) 

PRE_JSAT 
 .41*** 

(.03) 
 .39*** 

(.04) 
 .24*** 

(.04) 

PRE_JPERF 
.46*** 
(.02) 

 .35*** 

(.01) 
 .30*** 

(.02) 
 

ES Use 
 .13* 

(.02) 
.10 

(.04) 
.06 

(.02) 
.04 

(.04) 
.10 

(.04) 
.02 

(.03) 

PRE_SCOPE 
.87* 

(.08) 
.73** 

(.07) 
.09 

(.04) 
.04 

(.05) 
.10 

(.05) 
-.04 
(.02) 

POST_SCOPE 
.42*** 

(.13) 
.40*** 

(.16) 
.40*** 

(.09) 
.41*** 

(.08) 
.37*** 

(.11) 
.42*** 

(.07) 

PRE_SCOPE2 
 .14* 

(.02) 
.12* 

(.01) 
.13* 

(.02) 
.14* 

(.03) 

POST_SCOPE2 
-.47*** 

(.02) 
-.42*** 

(.02) 
-.43*** 

(.03) 
-.40*** 

(.03) 

PRE_SCOPE X 
POST_SCOPE 

-.20** 

(.02) 
-.14** 

(.01) 
-.17** 

(.02) 
-.15** 

(.02) 

Notes: * p<.05; ** p<.01; *** p<.001; POST_JPERF = Post-implementation job performance; POST_JSAT = 
Post-implementation job satisfaction; PRE_SCOPE = Pre-implementation job scope; POST_SCOPE = 
Post-implementation job scope. SEs are presented in parentheses.  
 

The response surfaces for predicting job performance (Figure 3) and job satisfaction (Figure 4) 

were both saddle shaped. We observed that the stationary point for both surfaces was close to the center 
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(JPERF: X0 = .43, Y0 = -.02; JSAT: X0 = .42, Y0 = -.11). According to Edwards [16], a stationary point for a 

saddle-shaped surface does not indicate a maxima or minima. The first principal axis for JPERF is given by 

Y = 2.67 - 6.26X and for JSAT is given by Y = 3.70 - 7.84X. The first principal axes for both the job 

outcomes are rotated clockwise from the X=-Y line such that it is primary in the area where post-

implementation job scope is at the medium level. The second principal axis for JPERF is given by Y = -.08 

+ .16X and for JSAT is given by Y = .05 + .13X. The second principal axes for both job outcomes are 

rotated clockwise from the X=Y line such that it is primarily in the area where pre-implementation job scope 

is at the medium level. Edwards [16] contends that for a saddle-shaped surface, the highest upward slope 

is along the first principal axis and highest downward slope is along the second principal axis. Therefore, 

the response surfaces have the highest upward slope in the area where we observe low or high pre-

implementation job scope and optimal (medium) post-implementation job scope; and the response surfaces 

have the lowest slopes in the area where we observe optimal (medium) pre-implementation job scope and 

low or high post-implementation job scope. Collectively, these features support H2c-d and H3c-d. Next, we 

present further tests for our hypotheses by examining the specific constraints that we identified with the 

theoretical response surfaces for job performance and job satisfaction. 

The coefficients associated with the squared terms of both PRE_SCOPE and POST_SCOPE were 

significant in explaining both job performance and job satisfaction. H2a-b hypothesized that the pre-

implementation job scope will have a positive and quadratic effect on the post-implementation job 

outcomes, namely job performance and job satisfaction. We found that 3 was indeed positive and 

significant (3 = .14* for JPERF; 3 = .12* for JSAT). Moreover, we found that the linear slope along the line 

where post-implementation job scope = 0 was significant and positive for both job performance and job 

satisfaction (a pre-implementation scope =  .09* for JPERF; a pre-implementation scope  = .04* for JSAT), thus supporting 

H2a and H3a. Further, 5 was negative (5 = -.47*** for JPERF; 5 = -.42*** for JSAT), thus confirming the 
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hypothesized inverted-U shaped curve between PRE_SCOPE and POST_JPERF (H2b) as well as 

POST_SCOPE and POST_JSAT (H3b).  

Figure 3: Response Surface Predicting Job 
Performance 

Figure 4: Response Surface Predicting Job 
Satisfaction 

  

We examined the slopes of the surface along the X=Y and X=-Y lines. The quadratic slope for the 

X=Y line for both job outcomes was significant and negative (-.53*** for JPERF; -.44*** for JSAT). The 

quadratic slope for the X=-Y line was also significant and negative for both job outcomes (-.13** for JPERF; 

-.16*** for JSAT). Taken together, these slopes along the X=Y and X=-Y lines satisfy the theoretical 

constraints presented earlier and thereby support hypotheses H2c-d and H3c-d. We conducted several 

robustness checks. Results for these checks are presented in Online Appendix E. 

DISCUSSION 
Our objective was to develop and empirically test a polynomial model that investigated 

relationships among pre- and post-implementation job scope, ES use, and key post-implementation job 

outcomes—i.e., job performance and job satisfaction. Our year-long study among 2,794 employees lent 

support for the polynomial model predicting post-implementation job performance and job satisfaction. In 

response to calls for greater and more complex curvilinear relationships [9, 17, 57], this work developed 

and tested a curvilinear model of technology change and its attendant influence on job outcomes, and 

explained 70% variance in job performance and 73% variance in job satisfaction. 
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Viewed through an anchoring-and-adjustment theoretical lens, our results indicated that pre-

implementation job scope (anchor), post-implementation job scope (adjustment), and the interaction 

between the two influenced job performance and job satisfaction. One of the key takeaways from this 

research is that an ES implementation influences both job design and job outcomes. Further, changes in 

job scope are one of most important—and often overlooked—factors in predicting post-implementation job 

performance and job satisfaction. Our results in an ES implementation context are consistent with some 

suggestions in the broader, related literatures. For example, Hsee and Abelson [32] suggest that 

satisfaction is a function of both position (i.e., the actual value of the satisfaction rating) and its 

displacement (i.e., the directional distance between the outcome and some reference point such as pre-

implementation satisfaction). Similarly, Brown et al. [8] found that when comparing expectations and 

experiences, both the magnitude and the direction of deviations account for the changes in the outcomes. 

Our results suggest that displacement is important—but, that there are limits to the expected effect. In other 

words, small to medium displacement (e.g., from low job scope to medium) is likely to result in high post-

implementation job performance and job satisfaction ratings. However, high displacement (e.g., from low 

job scope to high job scope), though positive, will not result in as high a rating of post-implementation job 

performance and job satisfaction.  

 The current work extended our understanding beyond a two-dimensional inverted-U relationship 

between job scope and job outcomes in the classic JCM research (for example, see [88]). Our research 

took a longitudinal perspective to understand employee reactions to change (see [88]) and developed a 

polynomial model that helps researchers and managers gain an understanding of the inherently dynamic 

nature of the impacts of organizational change due to an ES implementation. Such a perspective allowed 

us an expanded view that separated pre- and post-implementation job scope and examined their unique as 

well as combined effects on job outcomes. In examining the response surfaces represented by the pre- and 

post-implementation job scope and its effects on job outcomes, there are some key insights. Traditional 
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JCM research has noted an inverted-U relationship between job scope and job outcomes. Although this is 

consistent with our findings, we further clarify this relationship. Specifically, we found this relationship to be 

more complex such that: (1) job outcomes were dependent not only on post-implementation job scope, but 

also on the changes from pre- to post-implementation job scope; (2) although the medium (optimal) level of 

post-implementation job scope increased job outcomes, the increase was higher when job scope either 

increased from low pre-implementation job scope or decreased from high pre-implementation job scope; 

and (3) although high or low levels of post-implementation job scope decreased job outcomes, the 

decrease was higher when the pre-implementation job scope was at an medium (optimal) level.  

The negative correlation between job scope and post-implementation job satisfaction is surprising 

and contrary to much prior research [20]. We have two possible explanations. It is possible that there were 

a large number of people who perceived their job scope to be exceptionally high both before and after the 

implementation. Technology companies are generally known to be very demanding of employees’ time, 

with employees working long hours and that could have been the case here. Another possible reason is 

that employees had heard about the ES implementation and that, in turn, depressed job satisfaction from 

its pre-implementation level because of the impending change and uncertainty. Such a lowering could also 

have occurred/persisted after the implementation. Although lowered job satisfaction alone cannot cause 

negative correlations, an uneven job satisfaction across employees with different levels of job scope—i.e., 

greater depression among those with high job scope—could have produced negative correlations.  

Theoretical Contributions and Implications 

In highlighting the dynamic and complex influences of a new ES implementation on perceptions of 

job scope and job outcomes, this research extends current theoretical perspectives associated with 

technology adoption and use. Integrative efforts, such as the unified theory of acceptance and use of 

technology (UTAUT) [76, 81], have helped consolidate the theoretical perspectives related to intentions and 

use. Recent work (for examples, see [2, 56, 67, 68, 90]) has made great strides in moving from such 
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techno-centric outcomes of new ES implementations to understanding changes in underlying business 

processes. The current work contributes along these lines by moving beyond a focus on use as the end in 

itself to a focus on downstream consequences of technology-initiated organizational change. In doing so, 

we examined: (1) the dynamic nature of organizational change initiated by an ES implementation; (2) two 

key job outcomes, namely job performance [67] and job satisfaction [2], to present a more comprehensive 

model compared to the prior research; and (3) a more nuanced understanding of changes in job scope 

resulting in changes in job outcomes. 

This research adds to the literature on ES implementations by challenging the linearity assumption 

in the ES implementation literature. Alvesson and Sandberg [1] argued that traditional gap-spotting 

research—i.e., identifying a research gap—reinforces existing assumptions rather than challenges them. 

Further, gap-spotting work has a confirmation bias in that it will tend to reinforce rather than challenge 

existing theories. They further note that challenging assumptions and changes to the fundamental nature of 

the existing theories is what makes a theory interesting. We challenge the linearity assumption underlying 

the JCM in general and in the ES implementation context in particular. One of main contributions of this 

research is that the downstream consequences of technology-initiated organizational change are complex 

and can be best represented by an expanded view that keeps pre- and post-implementation job scope 

separate and distinct. More specifically, if researchers were to either rely only on linear relationships or 

simple inverted-U relationships, it will lead to erroneous or incomplete findings. For example, focusing on 

linear relationships would have led to an erroneous finding that the key job outcomes of job performance or 

job satisfaction increased/decreased, as job scope increased following an ES implementation. Similarly, 

focusing on the inverted-U relationship may have led to an incomplete finding that a medium level of post-

implementation job scope was the best, irrespective of the pre-implementation job scope. Relaxing the 

linearity assumption as well as the polynomial model we used led us to a more nuanced understanding of 

these curvilinear relationships. We not only found the relationships to be inverted U-shaped, but also found 
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that it was not the pre- or post-implementation job scope, rather it was the change in job scope, that was a 

critical determinant of job outcomes.  

This research also contributes to the JCM literature by using anchoring-and-adjustment as the 

underlying theoretical mechanism to argue that job outcomes are not only a function of pre- and post-

implementation job scope, but also the interaction between the two. Although research on the JCM is 

mature, little research in this domain has examined how changes in job scope, rather than the absolute job 

scope, can influence important job outcomes. Using pre-implementation job scope as the anchor and post-

implementation job scope as the adjustment, this research extends the current JCM literature to better 

understand the complex and curvilinear relationships between job scope and important job outcomes. 

Specifically, the pattern of our results shows a dramatic variation in the influence of ES-based changes in 

job scope on both job performance and job satisfaction. In some cases, there was little, if any, impact, 

whereas, in other cases, the impact was dramatic. Perhaps the most striking finding is that moderate 

increases in job scope from low pre-implementation job scope (or conversely, moderate decreases from 

high pre-implementation job scope) resulted in high levels of post-implementation job performance and job 

satisfaction. Both cases represent examples of synergistic job redesign powered by an ES that can be best 

explained by incorporating both the pre-implementation—the anchor—and the post-implementation—the 

adjustment—job scope. Overall, this finding suggests that the relative shift in job scope, rather than the 

absolute level itself, has a profound impact on job outcomes. 

Future research can build on the current work and focus on a variety of questions. For instance, 

there are many theories that explain job outcomes and it is important to determine which model best 

explains the outcomes. However, most of the models do not include any technology-related constructs. It 

may be possible that certain models, such as the dynamic model presented in the current work, are more 

appropriate for ES implementations and/or other major organizational change activities, whereas the 

traditional static models may be more appropriate in a stable organizational environment. Another question 
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relates to the range of factors that could influence job outcomes. We have focused on job scope and ES 

use. However, a more micro-level analysis might break down the dimensions of job scope, e.g., skill variety 

[25], and theorize at a more granular level by examining how that characteristic might influence job 

performance, job satisfaction, or other outcomes in the context of an ES implementation or a more narrowly 

defined technology application. Likewise, other job characteristics, such as the ones outlined in the job 

demands-control model that have been investigated in ES implementation contexts (see [3, 67, 69]), merit 

further scrutiny to see if the linearity assumptions of those models hold. 

The focus of this work was job scope and job redesign. Future research should expand the 

nomological network to include established determinants of technology use and other outcomes associated 

with job scope. Our work provides a useful first step, and future research could examine job scope changes 

in the context of work overload, burnout, or exhaustion and their combined influences on job outcomes 

such as turnover intentions or actual turnover [45]. For example, Selye [61] in his seminal work posited that 

low and high levels of stress are often dysfunctional, with the optimal level being in the middle. Surveys of 

managers further support the notion that stress can have a positive, energizing influence on key outcomes, 

such as performance and satisfaction, if experienced in moderation [51]. Although stress was not measured 

directly in this research, it is a plausible mechanism for the complex adjustment effects observed in this 

research. Given the strong negative relationship between stress and job satisfaction [60], future research 

should study stress in this context [69]. 

Our study has three limitations that should be noted. First, organizational factors can influence 

changes in perceptions, particularly over longer periods of time. However, this constraint is hard to avoid in 

any field research, as it is an inherent part of studying organizational phenomena longitudinally. For 

example, our study was conducted in a large organization in the telecommunications industry during the 

implementation of an ES. Different business units and employees in business units may perceive different 

degrees of job transformation because of the nature of their job. Some business units may have had 
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access to the old system longer than the others. But these differences would be typical of virtually any ES 

implementation of any size and in any industry. We did not model potential differences across modules 

implemented and that could be a source of interesting future theorizing. Second, we used demographic 

variables as basic control variables, as is common in the literature. Future research should include specific 

individual-level variables as predictors of job outcomes because these variables could play an important 

role in determining employee participation in an organization. Third, although the study reported in this 

paper is longitudinal and consistent with extant ES implementation research, a more nuanced focus on time 

is essential to gain a richer understanding of the phenomenon (see [77, 84]). Finally, the current work uses 

a theory-driven polynomial model based on the decision-making mechanism of anchoring-and-adjustment. 

However, polynomial modeling as an analytical technique is based on the assumptions of ordinary least 

squares that the independent variables are measured without error. It is important to be careful of such 

measurement errors in polynomial modeling, as it involves use of higher-order terms. Although because of 

high reliabilities of all measures in our study (> .70), the likelihood of any biases because of measurement 

errors is limited, we recommend future research replicate our findings in other organizational settings. 

Practical Implications 

Our results are relevant for managers seeking to understand the impacts of an ES implementation 

on the organization and its employees. Instead of examining the alignment between business processes 

and technology, managers should consider implementing business processes that are embedded within the 

ES being implemented in the organization. Recent examples show that organizations now introduce 

workflow management tools that capture and optimize the business processes embedded within 

technologies that automate their organizational tasks [30]. These are important given the findings of our 

research. We found that that large changes in job scope stemming from an ES implementation in either 

direction were detrimental. As one might expect, employees with high pre-implementation job scope who 

perceived scope to be significantly lowered (perhaps due to routinization) had low post-implementation job 
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outcomes. Although counter to what some might expect, significant increases in job scope may result in 

overstimulation, also leading to relatively low levels of post-implementation job outcomes—exactly the 

effect that positive changes in job scope are often designed to prevent [88]. Therefore, this suggests that 

managers must keep the selected ES front-and-center when considering job redesign strategies to 

effectively manage the impact such implementations could have on employees and their jobs. 

Organizations invest in ESs to improve performance [12]. Our results should serve as a caution to 

managers. Specifically, our results indicate that anticipated efficiency and effectiveness gains from major 

technology-driven transformations may come with the cost of low post-implementation job outcomes. Such 

an impact, if not properly managed, can lead to increased employee turnover or other counterproductive or 

withdrawal behaviors that may, in turn, result in additional costs (e.g., training, hiring) that offset gains 

reaped. This is particularly relevant to organizations today because technological systems often require 

constant upgrades. Such upgrades not only change the technological environment, but also have a 

profound impact on employee jobs. Therefore, practitioners should pay particular attention to the impact of 

an ES implementation and use on job performance and job satisfaction beyond the standard predictors 

commonly used in research and practice. 

CONCLUSIONS 
ESs are often hailed as a tool to make employees more effective and efficient in their jobs. 

Implementing new ESs in organizations, however, is complicated. Because of their transformational nature, 

new ES implementations not only alter workflows and business processes, but also have a profound impact 

on job outcomes. We demonstrated that the effects of such changes cannot be represented by a simple 

linear or even inverted-U relationships between job scope and job outcomes, as is often the case in 

classical JCM research. Using anchoring-and-adjustment as the underlying theoretical mechanism, the 

results here showed complex and curvilinear relationships between job scope and job outcomes such that 

the job outcomes were a function of the changes in job scope from a pre-implementation stage to the post-
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implementation stage. The nuanced view presented in our research has implications for researchers as 

well as practitioners. For example, our results suggested that changes in job scope—even when job scope 

increased—does not necessarily result in high post-implementation job outcomes. Managers should, 

therefore, carefully view an ES as a key driver of job redesign and prepare and plan accordingly. To the 

degree that managers can effectively manage such job scope changes, they can have a positive effect on 

employees’ perceptions about their job and have reason to be optimistic about job outcomes associated 

with the introduction of a new ES. 
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ONLINE APPENDIX A 
SUMMARY OF ORGANIZATIONAL CHANGE LITERATURE 

 Information Systems (IS) research often investigates complex organizational phenomena. Sarker 

et al. [27], for example, recently provided an example of a complex, multidimensional, and a messy 

phenomenon with which IS researchers have to contend. Such complexity often arises because different 

users may appropriate the same technology in different ways. Valacich et al. [32] and Valacich et al. [33], 

for example, note that people often have different preferences for technology features in different 

evaluation contexts. Because of such complexity, IS researchers tend to use cutting-edge tools to test 

hypotheses. Califf et al. [9], for example, recently examined technostress among healthcare workers using 

a mixed-methods design. In this appendix, we summarize prior IS research relevant to the current 

research.  

Complementing our literature review section, this appendix presents an organization and 

associated summary of literature primarily on the methodology used in the organizational change, job 

characteristics, and the enterprise system (ES) implementation literature. We conducted extensive 

searches using Web of Science and Google Scholar. We focused primarily on leading journals in IS, such 

as Journal of Management Information Systems, because these journals not only represent leading 

journals of the field, but also present cutting-edge theoretical advances in our field. In order to find the 

relevant research, we searched for keywords, such as organizational change, enterprise systems and IT 

implementations, and selected research published in the last decade. To help underscore the 

appropriateness of our approach and the value of our approach, we organize and summarize the studies 

that we found in two ways. The first organization and associated summary presents how IS research has 

modeled change in organizations. In particular, we focus on change stemming from a new IT 

implementation, similar to the context of the current work. The second organization and associated 

summary presents IS research that has used polynomial modeling to model complex curvilinear 

relationships. 
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Table A1 summarizes several modeling techniques IS research has used to study organizational 

change. The spectrum of modeling techniques used to examine change has ranged from ordinary least 

squares to more sophisticated analytical techniques such as econometric modeling [1, 3], generalized 

linear mixed modeling [5], hierarchical linear modeling [28], latent growth modeling [2, 37], mixed-methods 

[35], polynomial modeling [28], qualitative modeling [24], and social network analysis [13, 28, 31]. Valacich 

and his colleagues (for examples, see [14] and [16]) have argued that each scientific method has its 

strengths and its weaknesses. Valacich and his colleagues further contend that, because all research 

methods are imperfect, it is not wise to claim any one method is better than the other and “no single 

method can provide a complete picture of the phenomena we study” ([16]; p. 214). In a similar vein, Sarker 

et al. [25] recently recommended investigating IS phenomena from multiple theoretical as well as 

methodological perspectives to expand the boundaries of a theory.  

In calling for a quest for scientific advancement, Dennis and Valacich [15] encouraged IS 

researchers to re-examine prior theories using new context and analytical techniques. One way IS 

researchers have done so is by examining complex relationships in order to better understand 

organizational change. For example, in advocating for the use of a qualitative approach, Strong and Volkoff 

[29] note that “misfits [between an ES and its users] can be experienced differently by different people, but 

in all cases will be observed as incidents of individuals feeling that the ES is impeding the proper execution 

of organizational operations” (p. 733). Similarly, in examining the effects of the introduction of a new patient 

portal IT, Bao et al. [3] used two different econometric models because the traditional models would not 

allow them to model the complexities of the patient-provider relationships. Atasoy et al. [1], Bala and 

Venkatesh [2], Deng and Chi [13], Sasidharan et al. [28], and Sykes and Venkatesh [31] all examined how 

an ES implementation will influence the organization over time. However, the modeling techniques used in 

these studies varied. Perhaps this is because these researchers viewed an ES implementation as the 

complex phenomenon that it is and, as some (e.g., [2, 14, 16, 26]) note different analytical techniques help 
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answer different questions and shed light on the phenomenon in different ways. Zheng et al. [37], for 

example, argue that the “notions of time lag, duration, and rate of change are key parameters when 

integrating time into research hypotheses” (p. 548). Zheng et al. [37] encourage IS researchers to consider 

latent growth modeling to study relationships among variables that change over time. In the context of an 

ES implementation, Bala and Venkatesh [2] used latent growth modeling to examine changes in employee 

job characteristics during an ES implementation. Similarly, Venkatesh and Goyal [34] present polynomial 

modeling as an approach to study change when the outcome variable is a factor of both the pre- and post-

implementation variables. The anchoring and adjustment theoretical perspective we used in the current 

research argues that the job outcomes are a factor of both the pre- and post-implementation job scope, 

thus making polynomial modeling appropriate for the current work, as it specifically allows to keep pre- and 

post-implementation measures separate and allows the examination of complex interactions between pre- 

and post-implementation variables in influencing outcomes, which we elaborate upon next.  

Table A2 summarizes several IS phenomena studied using polynomial modeling. Sarker et al. [26] 

note that “the boundaries of IS research continue to expand due to the rapid development of information 

technology, the acceptance of new research paradigms, the emergence of newer research methodologies 

and models” (p. 1903). Over the last decade, many researchers have expanded the boundaries of IS 

research by using new techniques, such as polynomial modeling, to model organizational change [1, 7, 20, 

34]. A common theme across this literature is that when studying change, it is critical to accurately account 

for user perceptions at different points of time because these perceptions would have a unique impact as 

well as a combined impact on organizational outcomes [7, 34]. For example, using polynomial modeling 

and response surface methodology, Brown et al. [6] challenged the traditional expectation disconfirmation 

literature and modeled drivers of technology use. Allowing for complex curvilinear relationships, Brown et 

al. [6] found that behavior was driven by both the direction as well as the magnitude of deviations of the 

experiences from the expectations (see also, [7]). Similarly, Chatterjee et al. [10] found that their non-linear 
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analyses revealed relationships that were often very different from what linear analysis revealed. Recently, 

Chau et al. [11] used moderated polynomial modeling to investigate the synergistic effects of business–IT 

strategic alignment, misalignment, and effectiveness of IT governance. Again, finding support for complex 

curvilinear relationships, Chau et al. [11] noted that the governance in proactive organizations positively 

moderated the curvilinear relationship between (mis)alignment and firm performance. The key underlying 

theme in these studies is that oversimplifying complex curvilinear relationships might result in ambiguous 

and in some cases mask the true relationships among variables. For example, Chau et al. [11] note that “if 

we do not go beyond studying linear relationships from IT governance to alignment, we may mask critical 

elements of the interplay between these concepts” (p. 1681). Complex curvilinear relationships allow IS 

researchers to test a full range of hypotheses explaining the outcome variables and allow practitioners to 

develop more targeted interventions [34]. Perhaps this is one of the reasons why polynomial modeling has 

been used recently to study several other important IS phenomena. For example, recently Nishant et al. 

[23] used polynomial modeling to investigate how consumers respond to gaps in service quality perceptions 

of e-government sites and Maruping et al. [21] used polynomial modeling to study the contribution activity 

among open-source developers. In the current research, polynomial modeling allowed us to model the 

unique as well as joint influence of pre- and post-implementation job scope on job outcomes. Such a model 

incorporated complex curvilinear relationships and helped us challenge the rational “technological 

imperative” to suggest that the influence of a new ES implementation on key job outcomes is neither 

uniform nor deterministic.  
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Table A1: Summary of prior IS research studying change 

Research 
Study 

Independent 
Variable 

Dependent 
Variable 

Key Findings 

Atasoy et 
al. (2016) 
[1] 

Enterprise system 
use and web 
application use 

Firm 
employment 

Using a firm fixed effects model, examined the 
effects of the use of enterprise systems and web 
application systems on firm-level employment 
over time.  

Bala and 
Venkatesh 
(2013) [2] 

Perceived 
technology 
complexity, 
perceived process 
complexity, job 
demands, and job 
control 

Job satisfaction Using latent growth modeling, examined changes 
in employee job characteristics during an 
enterprise system implementation.  

Bao et al. 
(2020) [3] 

Effective use of 
patient portal 

Number of 
patient visits 

Using two econometric models—i.e., two-way 
fixed effects model with instrumental variables 
and difference-in-difference analysis—examined 
the impact of the introduction of patient portal IT 
on patient’s health outcomes.  

Brohman et 
al. (2020) 
[5] 

Technology 
feedback  

Outcome, 
corrective, and 
personal 
feedback 

Using generalized linear mixed modeling, 
examined the impact of the introduction of 
telemonitoring technology on the treatment of 
patients with chronic diseases. 

Brown et 
al. (2012) 
[6] 

Expectations, 
posteriori 
evaluations of 
perceived 
usefulness 

Technology use Using polynomial modeling, investigated the 
complex interactions between expectations and 
experiences in determining technology use. 
Found that both magnitude and direction of 
deviations were relevant to determine outcome of 
technology use.  

Chen et al. 
(2010) [12] 

CIO human 
capital, structural 
power, org. 
support for IT 

IT contribution 
to firm 
efficiency/ 
strategic growth 

Using partial least squares, developed a staged 
maturity relationship between CIO supply-side 
and demand-side leadership. 

Deng and 
Chi (2012) 
[13] 

Problem records 
and personal 
interviews 

System-use 
problems 

Using a combined method of revealed causal 
mapping and in-depth network analysis, 
investigated user-reported problems with a new 
enterprise system in a large organization. 

Krancher et 
al. (2018) 
[19] 

Platform-as-a-
service capabilities 

Team agility Using a grounded theory approach, investigated 
the impact of Platform-as-a-Service on software 
development. 

Sarker and 
Lee (2003) 
[24] 

Leadership, 
communication, 
and empowerment 

ERP 
implementation 
success 

Using a qualitative approach, found that 
committed leadership, open and honest 
communication, and a balanced and empowered 
implementation team contribute to ERP 
implementation success. 
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Sasidharan 
et al. 
(2012) [28] 

Social network 
measures of 
centrality and 
centralization 

Information 
quality, task 
impact, unit 
level work 
impact 

Using hierarchical linear modeling and social 
network analysis, examined the effects of social 
network structure on the enterprise system 
implementation success.  

Strong and 
Volkoff 
(2010) [29] 

Open-ended 
interviews 

Types of misfits Using qualitative analysis, examined misfit 
between an organization and enterprise system 
implementation.  

Sun (2013) 
[30] 

Predictors of 
technology 
adoption 

Intentions to 
use 

Using a path model tested using partial least 
squares, examined the conditions under which 
consumers make technology adoption over time.  

Sykes and 
Venkatesh 
(2017) [31] 

Content and 
source of social 
network ties 

Deep structure 
use and job 
performance 

Using social network analysis, examined how 
changes in social network ties from an enterprise 
system implementation affect deep structure use 
and job performance. 

Venkatesh 
and Goyal 
(2010) [34] 

Expected and 
experienced 
perceived 
usefulness and 
attitude 

Behavioral 
intention 

Used polynomial models to investigate how and 
why user reactions change over time. Arguing for 
complex curvilinear relationships, provided a 
richer and more accurate understanding of the 
expectation disconfirmation in the technology 
adoption research. Confirmation at high-level 
resulted in better outcomes than confirmation at 
lower-levels. 

Yaragi et 
al. (2015) 
[36] 

Degree centrality 
and between 
centrality 

Access, time to 
adopt, and 
practice 
efficiency 

Using linear regression, examined the transition 
from traditional systems to health information 
exchange as a multisided platform over time.  

Zheng et 
al. (2014) 
[37] 

E-commerce data 
such as release 
date, price 

Sales rank and 
sales volume 

Proposed latent growth modeling to study change 
over time in IS research.   

 
Table A2: Summary of prior IS research using polynomial modeling 

Research 
Study 

Independent 
Variable 

Dependent 
Variable 

Key Findings 

Benlian 
(2013) [4] 

Expected and 
perceived IS 
service quality 

User 
satisfaction 

Using polynomial modeling, examined the 
nonlinear and asymmetric effect mechanisms 
arising from perceptual congruence that may 
affect user satisfaction. Results showed that the 
direction of incongruence impacts user 
satisfaction. 

Brown et 
al. (2014) 
[7] 

Expectations, 
experiences of 
perceived 
usefulness 

Behavioral 
intention, use, 
satisfaction 

Using polynomial modeling, addressed 
ambiguities in the expectation confirmation 
research in IS. Comparing various expectations 
disconfirmation models, investigated drivers of 
technology use.  
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Bruccoleri 
et al. 
(2019) [8] 

Group decision 
consensus, shared 
leadership 

Group project 
Performance 

Using moderated polynomial modeling, 
investigated the nonlinear relationship among 
group decision consensus, shared leadership, 
and group project performance. 

Chau et al. 
(2020) [11] 

IT governance and 
proactiveness 

Firm 
performance 

Used moderated polynomial models to investigate 
the synergistic effects of business–IT strategic 
alignment, misalignment, and effectiveness of IT 
governance on firm performance. Found that 
effective IT governance in proactive organizations 
positively moderated the curvilinear relationship 
between alignment, misalignment, and firm 
performance. 

Gefen and 
Pavlou 
(2012) [17] 

Perceived 
effectiveness 
of institutional 
structures, trust, 
risk 

Purchasing 
Intention 

Using a moderated polynomial model, 
investigated the moderation effects of trust and 
risk on the complex nonlinear relationship 
between perceived effectiveness of institutional 
structures and transaction activity.  

Goode et 
al. (2017) 
[18] 

Expected and 
experienced 
compensation 

Service quality, 
continuance 
intentions 

Using polynomial modeling, demonstrated that 
a modified assimilation–contrast model explained 
perceptions of service quality and continuance 
intention while a generalized negativity model 
explained repurchase intention. Found that 
magnitude of disconfirmation has implications for 
service quality and continuance intentions. 

Lankton et 
al. (2016) 
[20] 

Expectation and 
experiences 
technology trust 

Trusting 
intention 

Using polynomial modeling, demonstrated that 
the nonlinear relationship of disconfirmation with 
trusting intention is dependent upon the level of 
expectation maturity. 

Maruping 
et al. 
(2019) [21] 

OSS values Developer 
contributions 

Using moderated polynomial modeling, 
investigated how value congruence and 
incongruence impact commitment and 
contribution activity among OSS developers.  

Narayanas-
wamy et al. 
(2013) [22] 

Influence tactics Control loss Using polynomial modeling, examined the 
relationship between project manager and team 
members to argue that the level of agreement and 
degree of shared understanding will influence 
control loss.  

Nishant et 
al. (2019) 
[23] 

Expected and 
perceived IS 
Service Quality 

Continued use 
intention 

Used polynomial modeling to investigate how 
users respond to the service quality perception-
expectation gap in e-government websites. Found 
that e–government service quality had a more 
complex relationship with outcomes such that 
higher perceived service quality and higher 
expected service quality both contribute to greater 
continued use intentions.  
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ONLINE APPENDIX B 
FIGURE B1. PRE-IMPLEMENTATION JOB SCOPE AND JOB OUTCOMES 

 
 

FIGURE B2. POST-IMPLEMENTATION JOB SCOPE AND JOB OUTCOMES 
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ONLINE APPENDIX C 
CONSTRUCTS AND MEASURES 

 
Job characteristics 
Autonomy 

1. How much autonomy is there in your job? That is, to what extent does your job permit you to 
decide on your own how to go about doing the work? (1 = very little, 7 = very much) 

2. The job gives me considerable opportunity for independence and freedom in how I do the work. (1 
= strongly disagree, 7 = strongly agree) 

3. The job gives me a chance to use my personal initiative and judgment in carrying out the work. (1 = 
strongly disagree, 7 = strongly agree) 
 

Task identity 
1. To what extent does your job involve doing a “whole” and identifiable piece of work? That is, is the 

job a complete piece of work that has an obvious beginning and end? Or is it only a small part of 
the overall piece of work, which is finished by other people or by automatic machines? (1 = very 
little, 7 = very much) 

2. The job provides me the chance to completely finish the pieces of work I begin. (1 = strongly 
disagree, 7 = strongly agree) 

3. The job is arranged so that I can do an entire piece of work from beginning to end. (1 = strongly 
disagree, 7 = strongly agree) 
 

Task significance 
1. In general, how significant or important is your job? That is, are the results of your work likely to 

significantly affect the lives or well-being of other people? (1 = very little, 7 = very much) 
2. This job is one where a lot of other people can be affected by how well the work gets done. (1 = 

strongly disagree, 7 = strongly agree) 
3. The job itself is very significant and important in the broader scheme of things. (1 = strongly 

disagree, 7 = strongly agree) 
 

Skill variety 
1. How much variety is there in your job? That is, to what extent does the job require you to do many 

different things at work, using a variety of your skills and talents? (1 = very little, 7 = very much) 
2. The job requires me to use a number of complex or high-level skills. (1 = strongly disagree, 7 = 

strongly agree) 
3. The job is complex and nonrepetitive. (1 = strongly disagree, 7 = strongly agree) 

 
Feedback 

1. To what extent does doing the job itself provide you with information about your work 
performance? That is, does the actual work itself provide clues about how well you are doing—
aside from any “feedback” coworkers or supervisors may provide? (1 = very little, 7 = very much) 

2. Just doing the work required by the job provides many chances for me to figure out how well I am 
doing. (1 = strongly disagree, 7 = strongly agree) 

3. After I finish a job, I know whether I performed well. (1 = strongly disagree, 7 = strongly agree) 
 

 
Job satisfaction (1 = completely dissatisfied, 7 = completely satisfied) 
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1. Overall, I am satisfied with my job. 
2. I would prefer another, more ideal job. (reverse score) 
3. I am satisfied with the important aspects of my job. 

 
Job performance (1 = needs much improvement, 7 = excellent) 
Note: The following items were not present on the survey instruments, instead they were filled out by a 
supervisor for each employee at the time of the employee’s annual evaluation. 

1. Quantity of work output. 
2. Quality of work output. 
3. Accuracy of work. 
4. Liaising well with suppliers. 

 
Perceived job transformation (1 = strongly disagree, 7 = strongly agree) 

1. The system changed my job significantly. 
2. The system altered my job substantially. 
3. The system made my job very different. 
4. The system transformed my job greatly. 
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ONLINE APPENDIX D 
JOB SCOPE FACTOR LOADINGS WITH DIRECT OBLIMIN ROTATION 

 

 Job Scope (Time t1) Job Scope (Time t2) 

Job Scope A1 .74 .78 

Job Scope A2 .74 .77 

Job Scope A3 .73 .74 

Job Scope TI1 .81 .80 

Job Scope TI2 .71 .82 

Job Scope TI3 .83 .71 

Job Scope TS1 .80 .76 

Job Scope TS2 .79 .80 

Job Scope TS3 .75 .74 

Job Scope SV1 .76 .75 

Job Scope SV2 .78 .80 

Job Scope SV3 .74 .82 

Job Scope F1 .75 .79 

Job Scope F2 .71 .78 

Job Scope F3 .76 .77 

Notes: Time t1: Four months prior to the ES implementation; Time t2: Eight 

months after the ES implementation; Job Scope A1-3: Measures for autonomy; 

Job Scope TI1-3: Measures for task identity; Job Scope TS1-3: Measures for 

task significance; Job Scope SV1-3: Measures for skill variety; and Job Scope 

F1-3: Measures for feedback. 
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ONLINE APPENDIX E 
ROBUSTNESS CHECKS 

 As a robustness check, we computed job scope using all three indexes. We found the correlations 

among these three indexes were high (greater than 0.90). We further tested to see if using multiplicative 

index or the weighted additive index would yield different results. We did not find that to be the case 

indicating that the use of additive index, as was done by Raja and Johns [2], was appropriate and the 

results were not a function of the index calculation approach.  

Following Mackelprang and Malhotra [1], we also conducted seemingly unrelated regressions 

(SUR) to test our hypotheses, as it allows for testing of a system of equations. The pattern of results in 

terms of direction, magnitude, and significance was similar to what we have reported in our primary results. 

Perhaps we did not find any difference in pattern of results because the only independent variable different 

in our system of equations was one single control variable—i.e., PRE_JPERF for equation with job 

performance as the dependent variable and PRE_JSAT for equation with job satisfaction as the dependent 

variable. Therefore, our use of the hierarchical regression analysis to test our hypotheses was appropriate. 
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