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Are We There Yet? A Step Closer to 
Theorizing Information Systems Success  

Completed Research Paper 

Introduction 

This paper contributes to the discussion of developing native theory in the Information Systems (IS) 
discipline. Over the years, several prominent IS scholars (e.g. Baskerville and Myers 2002; Weber 2003) 
have highlighted the deficiency of native theory for IS and the need for developing native theories for the 
discipline, whilst others have expressed their concern of the lack of research in IS pertaining to the IT 
artifact (Whinston and Geng 2004). Despite most IS research papers developing or citing a ‘research 
model’, only a handful of IS native theories exists1. Researchers (e.g. Baskerville and Myers 2002; Mohr 
1982) outline several reasons why ‘models’ in IS do not easily convert to domain specific theories. The IS 
success model (DeLone and McLean 1992) is one of the most cited IS publications, yet some researchers 
are still reluctant to refer to it as a theory, with some highlighting its theoretical weaknesses. This paper 
summarizes studies to evidence the theoretical appropriateness of the DeLone and McLean (1992) IS 
success model and its projected hypotheses, as a variance theory. Our objective is to pay closer attention 
to the ‘interaction’ and ‘inconsistency’ of a theory (as per Dubin 1978), where past IS success studies 
results have been criticized of lacking. In addition, we argue that for IS success to be considered a theory it 
should contain boundaries (Dubin 1978; Weber 2003) assumptions (Gregor 2006), modalities (Giddens 
1984), different nomological nets (Benbasat and Zmud 2003) or even moral contexts (Pentland 1999).  

In establishing IS success as a variance theory, we gather data from 1396 respondents from 70 
organizations, using multiple systems, employing 6 separate surveys and a case study. The data is 
representative of three countries; Australia, India, and Malaysia; including firms of both private and 
public sectors. Each study tested the IS success model, keeping constructs and measures stable in a 
nomological net of IS success (Benbasat and Zmud 2003), adhering to the variance theory development 
guidelines of Dubin (1978). Our study findings also evidence, contrary to earlier arguments, that IS 
success cannot be conceived as a process-based model. The six surveys and the case study took 7 years to 
complete, with initial data collection and analysis in 2005, and the last in 2012, making this study one of 
the largest data collections ever reported in any IS success study (see Appendix A for details). 

Information System Success:  

System success is one of the key paradigms of IS research that has received substantial attention over the 
past four decades (Urbach et al. 2009). Organizations continue to make substantial investments in IS, 
expecting a positive impact on the organization and its employees in return. Such investments in 
contemporary IS are under increasing scrutiny, and there is strong pressure to justify their value and 
contribution to productivity, quality, and competitiveness of organizations (Markus et al. 2003), 
regardless of the state of the economy (Kanaracus 2008). Even though it is difficult, research also has 
emphasized the importance of systematically measuring IS success. With contemporary organization-
wide IS, measuring success takes on a special importance since the costs and risks of these large 
technology investments rival their potential payoffs. In practice, however, IS investments, though often 
carefully rationalized in advance, are seldom systematically evaluated post-implementation (Thatcher and 
Oliver 2001). When post-implementation reviews do occur, their process and measures are often 
idiosyncratic, lacking credibility or comparability.  

In academic research, however, there is a long-standing tradition of research on systems evaluations, 
dating to 1970s (King and Rodriguez 1978; Matlin 1979; Rolefson 1978). Early attempts to define IS 
success were ill-defined due to its complex, interdependent, and multi-dimensional nature. To address 

                                                             
1 Straub (2012) highlights TAM of Davis (1989) as a clear example of a native IS theory.  
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this problem, DeLone & McLean (1992) performed a review of the literature published during 1981 and 
1987, resulting in ‘a taxonomy’ of IS success. In their 1992 paper, they identified six variables or 
constructs of IS success: System Quality, Information Quality, Use, User Satisfaction, Individual Impact, 
and Organizational Impact. The six variables are not independent success constructs, but are 
interdependent. Figure 1 depicts the original IS success model (DeLone and McLean 1992).  

 

Figure 1: Original DeLone and McLean (1992) Model 

This model has been cited over 9000 times, yet, the model and its constructs have received relatively 
mixed empirical support to date (Petter et al. 2008; Rai et al. 2002). As Sabherwal, Jeyaraj, and Chowa 
(2006 p1849) too observe, that “despite considerable empirical research, results on the relationships 
among constructs related to information systems success, as well as the determinants of IS success, are 
often inconsistent.” Several researchers believe that the mixed statistical support on the hypothesized 
relationships is due (i) to the lack of a clear theoretical clarity over its conception (Seddon 1997) and (ii) 
lack of measurement level attributes (Gable et al. 2008).  

Some researchers would argue that the long standing nature and its wide adoption of the IS success Model 
are adequate to consider it as a ‘theory’. Several studies (Abbot 1983; Chang et al. 2011; Sharkey et al. 
2010; Wang and Liao 2008), have implied that they rely on the theoretical foundation of IS success. Yet, 
for many others (Sabherwal et al. 2006; Seddon 1997; Seddon and Kiew 1996), considering IS success as a 
theory requires further clarity, specifically on the (i) process vs. causal nature and (ii) specification of 
measures. Dubin (1978) highlights the importance of the aforementioned elements in theory development 
and suggests that lack of clarity in the above will lead to ‘instability’, ultimately leading to lack of 
‘cumulative’ knowledge (refer to figure 2) (despite of  large number of studies in IS success, lack of 
cumulative knowledge,  was highlighted by Gable Sedera and Chan in 2008). 

We argue that IS success is best viewed as a variance model, in that organizations could understand how 
varying levels of System and Information Qualities lead to Individual and Organization Impacts (as 
opposed to trying to understand whether System Quality predicts Information Quality, which may be 
tautological for many).  

Building a Theory 

Maxwell (1992 p291) defines the composition of a theory as “…any theory has two components: the 
concepts or categories that the theory employs, and the relationships…among these concepts.” Jaccard 
and Jacoby (2010 p28) concur and state that “…a theory is a set of statements about the relationship(s) 
between two or more concepts or constructs.” Similarly, Van Maanen et al. (2007 p1147)  defines this as 
‘theorizing’ and state that “…theorizing is how we think about the relationships among the elements in the 
world that occupy our research attention.” 

There are two main theoretical approaches in behavioral research: process, and variance2, which are 
summarized in appendix B. The process approach involves sequencing events in the order in which they 
occur (Mohr 1982). Conversely the variance approach looks at the causal relationships between constructs 
where the time ordering between constructs is immaterial (Mohr 1982). Mohr (1982) and others (Markus 
and Robey 1988; Seddon 1997) strongly believe that a theory must have only a single theoretical 
approach. These two perspectives are generally treated as a dichotomy  (Markus and Robey 1988; Seddon 
1997; Van De Ven 2007). DeLone and McLean (1992) state that their success model contains both 
“temporal and causal influences”, thus meaning it contains a blended theoretical approach and urged 

                                                             
2 We recognize that ‘systems’ approach too may also be considered as a theory building approach. 
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researchers to empirically test their model on system success. The openness of their initial approach in 
allowing researchers to determine whether the theoretical approach was process or variance eventually 
led to confusion and conceptual errors amongst fellow researchers (Seddon 1997). 

In general, there are four (4) potential goals of theorizing IS success: understanding, explanation, 
prediction and application (Gregor 2006; Hovorka et al. 2008; Rosemann and Vessey 2008). Strictly 
speaking, a theory need not have all four characteristics. Yet, in the case of IS success, all four 
characteristics would appear to be useful for the theoretical rigor.  

Understanding: A key objective of IS success is to simplify and understand the complex phenomena of 
success (Gable et al. 2008). Yet, past studies of IS success have employed more of a ‘construct validation’ 
approach  (Chang et al. 2011; Wang and Liao 2008), rather than improving our understanding of the 
phenomenon. Overall, ‘understanding’ (or better understanding) is something that all reasonably 
executed studies strive to deliver, regardless of its theoretical nuance’s.      

Explanation: According to Mohr (1982), a theory must explain why or how something occurs.  These, in 
turn, are explained by the relationships among the concepts in the theory (Kaplan 1964). Here, the 
relationships observed, should not be arbitrary, and they should be systematically observed as the 
predicted pattern, in all circumstances within the boundaries of the theory (Dubin 1978). So, for the 
variance based IS success approach that we advocate herein, the ‘theoretical explanation’ must be correct 
at all times, with only the differences in each case observed through covariation amongst the properties, 
however if the predicted explanations do not hold true in empirical testing, theoretical constructs should 
be re-visited (Cook and Campbell 1979; Straub 2012). 

Prediction: The ‘prediction’ goal of a theory extends the discussion of explanation. As Dubin (1978) 
pointed out, prediction will foretell the state of a property or event. A predictive IS success theory will use 
the model constructs (and their theoretically suggested relationships) to try to best predict the probability 
of an outcome. In many cases the model is chosen on the basis of detection theory to try to guess the 
probability of an outcome given a set amount of input data. Models can use one or more classifiers in 
trying to determine the probability of a set of data belonging to another set. For example, in the case of IS 
success as a variance theory, one should be able to determine (or predict) the Individual Impact, given a 
certain level of Information Quality.  

Application: Ultimately, the theory should be useful and/or applicable to a general context (Gregor 
2006). For example, using the IS success variance approach, the explanations and predictions of model 
should lead to managers effective decision making and overall productivity improvements. Rosemann and 
Vessey (2008) further emphasize the need for theories to be applicable to practical contexts and calls for 
researchers to perform applicability checks on their research with practitioners. 

Impediments to Theory Development 

Dubin (1978),having analyzed several streams of research, suggests two significant sources that lead to 
instability. One source is ‘inconsistency in focus’ Dubin (1978 p9) describes this as “…[a] certain 
vagueness or confusion about the theoretical question actually being addressed, so that at time what 
may seem like the same question or phenomena is in reality a different one. Different answers to such 
questions are then experienced as a lack of stability”. The second major contributor to instability, 
according to Dubin is ‘interaction’, which pertains to durability of the theory, and encompasses the 
incompleteness of the variables and is also associated with motivational expansion. These two 
impediments, according to Dubin, hinder the progression of theory development.  The relationships of the 
impediments with [in]stability and cumulativeness is presented in figure 2.  

 

Figure 2: Impediments to Theory 
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The two impediments provide a clear and a logical explanation to the instability surrounding IS success. 
Herein, we have witnessed both interaction and inconsistency in IS success studies, hindering 
cumulativeness (Also see discussion of gaps in IS success studies in Gable Sedera Chan 2008, p 378). 
From a historical viewpoint, the ‘concept of IS success’ have withstood the test of ‘durability’ beyond its 
origins; it being relevant to all evolutions and types of systems. Similarly, IS success has been built on 
adequate motivational expansions. Furthermore, IS success does not suffer from labeling issues3, as in 
general all its constructs are clear and distinct. We note that Satisfaction, Service Quality and Use have 
received some criticism of overlap and/or redundancy (See discussion in Gable Sedera and Chan 2008; 
p386). The two major issues hindering IS success in terms of its theoretical potential are its (i) lack of 
clarity in variance vs. process nature, and (ii) completeness, which is the foci of the current paper. 

According to Dubin (1978 p11), “if the goal is variance theory, then the focus of attention must ultimately 
be the particular dependent phenomenon, whose variance is to be explained”. Dubin (1978 p13) explains 
the vagueness of mixing the two, stating that “…there is some tendency to think process and write 
variance”…resulting in two key issues: (i) trying ineffectively to see a process theory and variance as being 
about the same thing when they are completely different, (ii) trying to force process theory into the 
variance-theory mold, especially to bend it to the requirements of statistical testing and reporting. As per 
Seddon (1997), the IS success model blends theoretical approaches, resulting in inconsistent 
interpretations 

The second main issue is with the incompleteness of model constructs representing the phenomena. 
Dubin (1978 p19)  notes “[incompleteness] presents the greatest obstacle to cumulative theoretical 
development when the interacting variables are not juxtaposed, not examined in conjunction with one 
another, generally become one or more of the interacting variables is omitted entirely from the research 
model”. As Gable et al. (2008 p379) observed this in IS success, “…in order to fully account for 
potentially countervailing constructs and measures of success (e.g., high quality but poor cost-
effectiveness), model completeness is essential. Following a review of alternative models from the 
literature, Melone (1990) highlights the subjectivity inherent in the selection of a single construct (as a 
proxy for overall success). This suggests that where the aim is to gain a full, overarching view of success, it 
is critical that the complete set of success constructs be employed, not a selected subset. Gable (1996) 
suggests that the employment of only one or a subset of the dimensions of success as a surrogate for 
overall success may be one of the reasons for mixed results reported in the literature regarding the 
antecedents of success (Barki and Hartwick 1989; Gatian 1994; Hawk and Aldag 1990; Ives and Olson 
1984; Myers et al. 1998). In order to overcome these obstacles of inconsistency and interaction, Dubin 
developed a set of guidelines to be utilized when developing a theory. Overall the two key deficiencies in IS 
Success have created theoretical instability. As Dubin (1978) pointed out, a theory should be firm on 
whether the constructs are process or variance; and one should not be partially selecting model constructs 
and measures without a very clear rationale. We apply these guidelines to the Theory of IS Success below. 

Dubin’s Guidelines for Developing IS success Theory 

Dubin’s (1978) components of a theory are a set of guidelines researchers can utilize when developing 
theories (Walls et al. 1992). Dubin’s 7 components are: (1) units (constructs) that depict the subject of 
interest; (2) relationship amongst units (constructs); (3) boundary conditions; (4) system states in which 
the relationships behave differently; (5) propositions; (6) empirical indicators; and (7) testable 
hypothesis.  

The two primary objectives of this study matches with guideline #1 and guideline #2 of Dubin’s 
components of a theory: model constructs and their relationships respectively. This is further elaborated 
in the paper in reference to the relationships between the original six constructs of the DeLone and 
McLean model. We re-configure the model, treating satisfaction as an overarching construct (discussed in 
detail later). We exclude the service quality construct, which was introduced in 2003, from this discussion 
for a range of reasons: (i) it being introduced in 2003, our past data collections commencing from 2005 

                                                             
3 Sometimes two or more variables are patently different from one another that they should not be called 
by the same name. Using a common umbrella concept to cover such heterogeneity leads again to 
instability. 
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could not be informed (ii) to date more studies have been performed on the original 6 IS Success 
constructs, thus our study would be a good reference point for those papers and future theory 
developments in general, (iii) the service quality construct only plays a significant role if the unit of 
analysis is the IT department and not the system (Gable et al. 2008), (iv) belief that the service quality 
construct is actually an antecedent to success and thus should not be part of the interdependent variable 
(Wu and Wang 2006). As for the boundary conditions (guideline #3), though past studies of IS success 
are not explicit, in general, the conditions of IS success are not misrepresented.  

In theorizing IS success, we make the following conditional boundaries: (i) IS success is for 
evaluating the current state of an operational system: The application of IS success, akin to its 
original intent, is to evaluate the current state of an operational system. Moreover, the IS success model 
was not intended to understand implementation or project success of a system. Such aspects can be best 
studied using project (Bygstad and Lanestedt 2009) and change management theories as well as 
knowledge management in terms of organizations absorptive capacity (Riemenschneider et al. 2010).  

(ii) The model constructs demonstrate a variance model, not a process model: We argue that 
IS success is best viewed as a variance model, in that organizations could understand how varying levels of 
System and Information Qualities lead to Individual and Organization Impacts (as opposed to trying to 
understand whether System Quality predicts Information Quality, which would be tautological for many). 
Mohr (1982) reports that the variance perspective is ill suited to studying changing paradigms; advocating 
the appropriateness of the process perspective (Abbot 1983; Abell 1984; Polkinghorne 1988).   

(iii) Construct of IS success are formative in nature: In theorizing IS success, we conceive each 
construct to be formative, with a set of minimum number of measures for each construct. Akin to its 
original intent, the formative measurement provides “specific and actionable attributes” of a concept 
(Mathieson et al. 2001), which is particularly interesting from a practical viewpoint. In formative 
measurement, the weight of a single indicator can be used to draw practical implications on the 
importance of specific details and therefore guide practical enforcement on these system characteristics 
(e.g., ‘the overall system quality is high’ (reflective) vs. ‘the system is easy to use’ (formative)). Another 
possibility of modeling ‘actionable attributes’ would have been the use of multi-dimensional constructs, 
where the first order constructs (the dimensions) can be measured reflectively (see also, Wixom and Todd 
2005). However, taking the IT decision makers’ time constraints into account, this approach would have 
been rather impracticable, as it would raise the numbers of questions used by the number of three 
(assuming three indicators per first-order construct).  However, the sub-elements of the use construct 
could provide different theoretical appropriations at different phases of the lifecycle / across multiple 
stakeholder groups. 

Within the boundary there may be areas that behave differently to the rest of the model, which are called 
system states (guideline #4) (Dubin 1978). However in the social sciences discipline it is not uncommon 
for there to only be one system state specified (Dubin 1978). In IS Success literature Delone and McLean 
(2003) argued that only one system state was present, through identifying that it doesn’t matter if the 
system is for mandatory or voluntary use as the system success constructs hold true in both instances.  

Propositions (guideline #5) are truth statements that the model is conveying (Dubin 1978). In Delone and 
McLean’s (1992) IS Success model it is clear that the proposition is that IS Success is an interdependent 
construct comprised of the six aforementioned variables (proposition 1). Furthermore, when the authors 
described the interdependent success construct they emphasized that the time ordering amongst variables 
and causal relationships are present (proposition 2). This too would be a proposition, however in our 
viewpoint of the Theory of IS Success, we believe that only the first proposition exists as we aim to 
disprove the second proposition through case study analysis. 

A key notion that contests IS success as a theory is in its key indicators (guideline #6). While we 
acknowledge the rationality of deriving theoretical indicators from a grounded study (akin to the goal 
specific theories of Dubin), and thus they are different from one study to another, only a very few IS 
success studies have actually used this method. Most studies do not even provide a rational explanation to 
why they employ a selection of constructs and/or measures (Gable et al. 2008). 

With regards to guideline #7, DeLone and McLean (2003 p23) specify “the nature of these causal 
associations should be hypothesized within the context of a particular study”. Petter et al. (2008), in a 
meta analyses of IS success studies, found 12 common hypotheses that have been studied in past IS 



Research Methods and Philosophy 

6 Thirty Fourth International Conference on Information Systems, Milan 2013  

success studies. The hypotheses in the IS success studies have simply been created through converting the 
relationships in the model into empirically testable statements (e.g. an increase in system quality leads to 
an increase in system usage)  

Research Design and Data Collection 

Our research design entailed three main phases and six surveys as shown in Figure 3: (1) an exploratory 
phase, to develop the hypothesized model and to assess the theoretical hypothesis suggested in the IS 
success model, (2) specification phase, where the constructs and measures are tested, and (3) a 
confirmatory phase, to test the developed model against new data for generalizability. In addition to the 
six surveys depicted in figure 3, we also conducted a case study to analyse whether the process approach 
holds true for the IS success model (Montealegre and Keil 2000).  

 

Figure 3: Research Design 

Survey 1 

The first survey is qualitative. Its purpose, akin to the selection phase of the Burton-Jones et al. (2006) 
approach, is to identify the a-priori salient constructs and measures of IS success. While a common 
approach to identifying a-priori measures (and dimensions) is to select them based on conceptual 
arguments found in existing literature, we believe this is inadequate given this study’s objectives of 
developing IS success as a theoretical foundation. Survey 1 canvassed stakeholders’ perceptions of the 
impacts of a contemporary IS. This survey yields qualitative data to substantiate existing measures and 
dimensions from the literature, thereby ensuring that the referent constructs and measures are 
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conceptually and empirically relevant in the IS context. Survey 1 had a single question4 that canvassed the 
broad statements of success.  

In answering the question, the survey 1 respondents (137) yielded 485 individual statements of success. 
The 485 citations were then mapped5 into 84 measures of IS success, as employed in past studies6. The 
mapping of survey 1 yielded a parsimonious a-priori IS success constructs through: (1) elimination and 
consolidation of measures; (2) introduction of new measures; and revisiting the relevance of the (3) Use; 
and (4) Satisfaction constructs. 

The dimensions and measures substantiated and discovered in survey 1, subsequently became the basis of 
the specification model that was operationalized in survey 2. The key outcomes of survey 1 include; (i) 
recognition of System and Information Quality and Individual and Organizational Impacts as four distinct 
constructs of IS success, (ii) Satisfaction is a consequence of IS success; not a separate construct. This is 
also consistent with the findings of Teo and Wong (1998) who studied the impact of IT investment on 
organizational performance. Rather, when measured appropriately, we believe Satisfaction is an 
immediate consequence of system success.  

As for the Use construct, recognizing its complexity (e.g. see discussions in Burton-Jones and Straub 
(2006) and Burton-Jones and Gallivan (2007)) and lack of deep conceptualizations, we decided that use is 
best measured separately using a dedicated survey once the other four constructs are stable. 

 Survey 2 

Survey 2 included a total of 37 items; 15 measures of System Quality, 10 measures of Information Quality, 
4 measures of Individual Impact, and 8 measures of Organizational Impact. Data was gathered from 310 
respondents. The data analysis (reported later in this paper) validated 27 measures of success (See items 
and constructs in appendix C) 

Surveys 3, 4 and 5: Generalizability Surveys 

Next, employing measures validated through survey 2, we conducted survey 3. This survey served to 
validate the constructs and their associations derived from the exploratory phase, further reconfirming 
the model and measures using new data. 

Surveys 4 and 5 were intended to further test the generalizability of the four constructs, and the 
boundaries of IS success. These surveys were carried out using the same indicators as per survey 3, but 
tested in (i) different systems (in-house developed, packaged ERP), (ii) countries (Malaysia and India), 
(iii) industry sectors (Oil and Gas, and Manufacturing), and (iv) in different lifecycle phases (early vs. late) 
Testing across multiple circumstances allowed us to estimate the boundaries of the theory (see Appendix 
A). Results of surveys 3, 4 and 5 confirmed the legitimacy of the measures, and associations of its 
constructs (see results in analysis).  

Survey 6 - Understanding the Role of Use7 

The primary goal of survey 6 was to understand the mediating role of Use (as a variance construct) on IS 
success.  There are several reasons why we focused in a separate survey on Use as a construct of the IS 
success theory development: (i) it is a phenomena that is least understood amongst IS success constructs 

                                                             
4 What do you consider have been the impacts of SAP in your agency since its implementation? 
5 Krippendorff recommends inter-coder reliability of at least 70% (Krippendorff, K. (1980) Content 
Analysis: An Introduction to Its Methodology. Beverly Hills, CA: Sage.) 
6 The review of literature identified 119 measures, of which 35 were removed before mapping of survey 1 
citations. 18 of the 35 were mirror images of another measure; 17 were overly financial and non-
perceptual.   
7 We acknowledge the contributions of <name withheld to maintain anonymity>, our doctoral student, for 
his work on Use, that informed us with the role of use.. 
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(Burton-Jones and Gallivan 2007; Burton-Jones and Straub 2006), as many studies assume that IS-Use is 
almost dichotomous in nature (i.e. use or do not use) or fairly simple (amount of use, implying that more 
use is better), (ii) Use in IS success, is a complex phenomenon.  

Understanding Use requires a deeper appreciation of how multiple key-user-groups (e.g. managers and 
operational staff), use ‘near-mandatory’ systems across many business processes (e.g. procurement and 
sales) (Seddon et al. 2010; Strong and Volkoff 2010). Moreover, Use purports to evolve across the phases 
of its lifecycle (Seddon et al. 2010). Subsequent to ‘going-live’, at the shakedown phase of the lifecycle, 
users experience a steep learning curve, requiring them to gain knowledge of the system features and 
functions through training and self-exploration. Thus, use is expected to change in the later 
onwards/upwards lifecycle phase.8 

Herein, akin to Goodhue and Thompson (1995), we define Use as “the extent to which the system is 
incorporated into the user’s business processes or tasks across the phases of the lifecycle”. The terms 
‘business processes’, ‘incorporation’ and ‘lifecycle phases’ make this definition specific to the context of 
large corporate-wide operational systems. Furthermore, our definition takes into account the changes of 
‘Use’ through key-user-group and lifecycle phase.  Discussed below is the structure of use as experienced 
with a complex, operational system, which illustrates the sheer complexity of the Use construct. 

Following research on system use (e.g. . Burton-Jones and Straub (2006) and Burton-Jones and Gallivan 
(2007)), we characterize Use of a complex, operational system as four types: (i) requisite use, (ii) 
exploratory use, (iii) depth of use (or deep usage) and (iv) cognitive absorption. We argue that one’s use of 
the system would have elements of all four types of use, with different compositions according to their 
expertise, lifecycle phases and the extent of system authorization rights. Requisite use refers to the basic, 
mandatory, essential and obligatory use. System use of requisite nature is the type of use experienced by 
users completing their minimum requirements of a business process, with no access to 
alternative/manual systems. For requisite use, users have less flexibility in adopting system features and 
functions. As such, use measures of frequency and duration are adequate to gauge Requisite Use. 
Cognitive absorption, denotes a higher state of incorporation and is apparent in psychology literature 
where users ‘introject’ an IS into their business process or task. The term introject describes an 
unconscious internalization, in this case, the system, in such a way that the internalized representation 
takes over the psychological functions of the external objects (Ericsson and Smith 1991).  

Similarly, at every stage, users are likely to explore system features and functions to add value to their 
tasks. Exploratory use is also encouraged by further training programs in order to facilitate further 
knowledge development. To gauge exploratory use, use measures of frequency and duration are less 
appropriate, as users are expected to explore system features and functions with the intention of 
increasing the quality of the outcomes. The third aspect of Use reflects tasks carried out with a deeper 
understanding of the system features and function. Depth of use is therefore associated with using the 
system’s features and functions to its fullest capacity. Similar to Burton-Jones and Straub (2006), we too 
employ “cognitive absorption” measures of Agarwal and Karahanna (2000)to capture users’ “employment 
of the system” (p. 236). 

In survey 6, the research model tested the hypothesized relationship between System and Information 
Qualities, Use and Individual Impact (Information Quality and Individual Impacts measured per surveys 
2, 3, 4 and 5). We did not attempt measure the relationship between Individual Impact and Organization 
Impact, as it was already established in surveys 2-5. 

The Process of Data Analyses  

The 6 surveys were conducted sequentially, with adequate time in between each to reflect data analysis 
and findings. As mentioned earlier, our success constructs are all conceived as formative, and data 
analysis followed guidelines of formative research validation (Cenfetelli and Bassellier 2009; 
Diamantopoulos 2009; Diamantopoulos and Winklhofer 2001), except for ‘Use’, where the sub-constructs 
(explore, depth and cognitive absorption) are measured reflectively. Requisite use was measured in a 
                                                             
8 Consistent with our answer to guideline #4 of Dubin’s theory development 
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continuous scale. A 7 point Likert scale was employed for all other survey questions. The final survey 
instrument of IS success for Information Quality, System Quality, Individual Impact, Organization 
Impact, Use and Satisfaction is available in Appendix C. 

In data analysis: first (i) we assessed construct and discriminant validity, next (ii) the variance model was 
tested through an internal measurement model, using weights and significance through t-scores, (iii) and 
finally, (iv) the structural model was tested using the four constructs of IS success against different 
nomological nets (see appendix A). As for the reflective constructs, we first established the internal 
consistency, as well as discriminant and convergent validity, following similar studies (e.g. Wixom and 
Todd 2005). We employed IBM SPSS version 25 and SmartPLS 2.0 (Ringle 2005) in our data analysis. 
For partial least squares tests (Wold 1989) - a structural model technique that is well suited for highly 
complex predictive models (Becker et al. 2012; Chin et al. 1988; Henseler and Sarstedt 2013; Wold 1989) - 
SmartPLS  was used together with the bootstrap resampling method (500 resamples) to determine the 
significance of the paths within the structural model (Gefen et al. 2000; Petter et al. 2007). 

Common Method Variance 

Recent literature (Sharma et al. 2009) argues against the common practice of gathering perceptual data 
on both the independent variable and the dependent variable from the same respondent, as it may create 
Common Method Variance (CMV)9. However, as observed in Gorla et al. (2010), CMV is more likely to 
exist in abstract constructs (e.g. attitude), compared to concrete measures associated with IS success. 
Malhotra et al. (2006) too, earlier confirmed that IS success research is less susceptible to CMV. 
Moreover, CMV is less of a concern with formative constructs, given that items need not co-vary. Yet, 
several approaches were employed to reduce the Common Method Variance (CMV). In attention to 
reducing Common Method Variance, items for system success and its consequences were not grouped 
under their construct headings in surveys 3, 4, 5 and 6. We also employed the Herman’s one-factor-test 
resulting that, not all measures leading to a single factor solution – confirming that CMV is unlikely. 

Construct Validity – Quality and Impact Measures 

Following the guidelines of Cenfetelli (2009), Diamantopoulos and Siguaw (2006) and Diamantopoulos 
and Winklhofer (2001), we first test for multi-collinearity amongst the measures. Formative measurement 
constructs are essentially based in regression (of the formative construct against its measures) (Roberts 
and Thatcher 2009). This means that the stability of the coefficients of the measures can be affected by 
the strength of the measure’s intercorrelations (and sample size). Thus, excessive collinearity among 
measures makes it difficult to separate the distinct influence (and hence the validity) of the individual 
measures on the formative construct (Bollen 1989). In addition, if a measure is a linear (or near-linear) 
combination of other measures, it would suggest that the indicator is redundant (in the context of the 
formative construct) and should therefore, in the interests of parsimony, be excluded from the construct. 
The variance inflation factors (VIF) from a regression of System Quality, Information Quality, Individual 
Impact, Organization Impact ranged between 1.28 and 4.4  (table 1 presents the VIF scores according to 
the surveys), with all measures being below the common VIF threshold of 5 (Kleinbaum et al. 1998). Next, 
skewness and kurtosis tests on measures support the normal distribution of data  

Table 1: Variance Inflation Factors for the Items 
  Survey 2 Survey 3 Survey 4 Survey 5 Survey 6 

VIF (Max) 4.4 1.28 1.34 1.32 1.4 

Use – Reflective analysis  

First, strong and significant composite reliability was observed with all constructs, reporting above 0.85 
(Nunnally and Bernstein 1994), with alpha values for Exploration = 0.87, Depth of use = 0.91 and 

                                                             
9 The rationale here is that when gathering data both IV and DV from the same respondent, spurious 

correlations could result (due to the common method used in data collection), which cannot be 
necessarily be attributed to the underlying phenomena being tested. 
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Cognitive Absorption = 0.89. Convergent validity was next established through Average Variance 
Extracted (AVE). Although the intercorrelations between Depth of use and Cognitive Absorption was high 
(0.501), the items demonstrated satisfactory convergent and discriminant validity. Convergent validity is 
adequate when constructs have an AVE of at least 0.5 (Fornell and Larcker 1981). For satisfactory 
discriminant validity, the AVE of the construct should be greater than the variance shared between the 
construct and other constructs in the model (Chin et al. 1988). Next, we demonstrate discriminant and 
convergent validity through factor analysis, where the individual items load above 0.5 on their associated 
factor and when the loadings within constructs are higher than those across constructs.  

Testing the Outer Models 

As suggested by Diamantopoulos and Winklhofer (2001 p272), in testing the outer model, we employ 
global items that “summarizes the essence of the construct that the index purports to measure” and 
examine the extent to which the items associated with the index correlate with these global criterion 
measures. For this purpose, we employ the two criterion measures for each construct that were included 
in a separate section of the survey instrument. Correlating the appropriate items with these two global 
measures demonstrated significant correlation coefficients at the 0.001 level.10 

Our results of surveys 2-6 demonstrate that the measures of the four constructs – System Quality, 
Information Quality, Individual Impact and Organization Impact – were all significantly related to the 
construct of measurement and they collectively account for at least 75% of the variance in each construct, 
demonstrating external validity. The 75% explanation exceeds variances reported in comparable similar 
papers in the literature (e.g. Ulaga and Eggert 2006) and is adequate considering model parsimony.  This 
also establishes the convergent and discriminant validity of the model constructs. Convergent validity of 
the measures confer to the heuristics of Gefen and Straub (2005), where all t-values of the Outer Model 
Loadings exceed the one-sided11 cut-off of 1.645 levels12 significant at 0.05 alpha protection level.    

Testing the Variance Model 

Finally, we assess the variance model, focusing on the nomological aspects, by linking the index to other 
constructs with which it would be expected to be linked. In addition, we included the appropriate 
antecedents or consequences of the model dimensions. According to Jarvis et al. (2003), these other 
constructs can be either antecedents or consequences of the phenomena under investigation13. Thus, 
consistent with Jarvis et al. (2003) and Bagozzi (1994), and with the (third) guideline of Diamantopoulos 
and Winklhofer (2001) for validating formative constructs in a nomological network, we  test the 
relationship of ‘Satisfaction’ and Individual/Organization Impact in surveys 2, 4 and 5 and ‘Use’ as a 
mediating variable in survey 6.  

The test of the structural model includes estimates of the path coefficient, which indicate the strength of 
the relationship between the independent and dependent variable, and the R2 values, which represent the 
amount of variance explained by the independent variable/s. Together, the R2 and the path coefficient 
(loadings and significance) indicate how well the data supports the hypothesized model (Wixom and Todd 
2005).  

                                                             
10 It is noted that a single reverse-coded item was appropriately correlate negatively with the criterion items. 
11 One-sided test is appropriate because we only hypothesize a positive contribution of the formative 
components of expertise. Use two-sided cut-off of 1.96 otherwise.  
12 The t-values of the loadings are, in essence, equivalent to t-values in least-squares regressions. Each 
measurement item is explained by the linear regression of its latent construct and its measurement error 
Gefen, D., and Straub, D. 2005. "A Practical Guide to Factorial Validity Using Pls-Graph: Tutorial and 
Annotated Example.," Communications of the Association for Information Systems (16), pp. 91-103.. 
13 Bagozzi, R. 1994. "Structural Equation Models in Marketing Research: Basic Principals," in Principals 
in Marketing R. Bagozzi (ed.). Oxford: Blackwell, pp. 317-385. suggests, “After all, the substantive reason 
behind index construction is likely to be how the index functions as a predictor or predicted variable” (p. 
332). 
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Figure 4: Results of Survey 2-6 

Figure 4 depicts the structural model with path coefficient (β) between the model constructs 14. The R2 
values for the dependent variables are all significant at level of 0.005 alpha. Supporting our prepositions, 
further validating the constructs, results show the following:(i) System Quality is a strong-significant 
predictor of Information Quality, (ii) System Quality is a strong-significant predictor of Individual Impact, 
(iii) System Quality is a strong-significant predictor of Organization Impact, (iv) Organization Impact is a 
significant predictor of Satisfaction, (v) Individual Impact is a strong-significant predictor of Satisfaction, 
(vi) Use is a strong-significant moderator between Individual Impact, as it reduces the direct association 
with Information Quality and Individual Impact. The only non-significant path is between Information 
Quality and Organizational Impact. In all five models, the dependent variables of Individual Impact and 
Organization Impact are explained by at least 50% (with R2 s for the dependent variables exceeding 0.54).   

Reporting from Case Analysis 

In order to test whether the IS success can also be theorized as a ‘process theory’ (as suggested byDeLone 
and McLean 1992; DeLone and McLean 2003), we conducted a study at a Fast Moving Consumer Goods 
firm, on their Supply Chain Management System. The objective of the case study was to understand the 
timeline of benefits realized (measured using the success constructs and measures) through systems in an 
organization. Our argument herein is that, if IS success is process theory, the success measures will follow 
the process nature. Note that we are not arguing against the process theory view, where a system must be 
in place, prior to use and that only after the system is used benefits are realized. As the aforementioned is 
a prerequisite to the IS Success theory and was specified as a boundary condition “the system must be 
operationalized”. However we are arguing it from the viewpoint that the model was initially 
conceptualised in which System Quality and Information Quality are a precursor to use.  In other words, 
for example, all benefits of System Quality will precede any benefits of Individual Impacts (or 
Organizational Impacts). During the case study, using open ended interviews amounting to 30 hrs (340 

                                                             
14 The reliability of the Satisfaction measures was 0.867 (at 0.005 confidence level). 
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pages of transcripts and organizational reports), the respondents were asked to place the 27 success 
measures according to a time-line, since “go-live”. Our results demonstrated that IS success indeed is not 
a process. The study showed that, for example, Qualities (Information and System) are not fully attained 
before generating Organizational and Individual Impacts and vice-versa.  Figure 5 illustrates the sequence 
of benefits (captured through measures of IS success in Appendix C) ‘first seen’ at the organization. 

 

Figure 5: Outcomes of the Case Study 

Conclusion 

Many studies have already considered the IS success model of DeLone and McLean as (quasi) theory. Yet, 
there are two fundamental questions that always cloud its ‘theoretical’ state. This research attempts to 
answer those two recurring questions: (i) Is the model process or variance? and (ii) What constructs and 
measures must be used?  

Our study design included 6 surveys and a case study. It perhaps represents the single largest data 
collection ever reported in an IS success study. Data was gathered from 1396 respondents, representing a 
large number of organizations and from three countries. The sample included respondents from 
management and operational staff levels. Within each survey we maintain homogeneity for instrument 
development, while encouraging heterogeneity across the surveys. The types of industries and types of 
corporate wide systems (e.g. ERP, SCM and in-house developed) provided background for generalization.  

Our study approach followed the seven-stepped scientific theory development process of Dubin (1978). 
While all 7 components (constructs that depict the subject of interest, relationship amongst constructs, 
boundary conditions, system states in which the relationships behave differently, propositions, empirical 
indicators and testable hypothesis) were tested, particular attention was given to given to constructs and 
their relationships. 

We mapped the current work of IS success and identified that the two main impediments of theory 
announcement for IS success is with lack of clarity on Process vs. Causal nature of the model, and it 
incomplete (rather too open) discussion on construct and measurement selection. The two impediments, 
as outlined by Dubin (1978) are two main reasons for theoretical instability.  

The large data sample helped us demonstrate the logic for constructs and measure selection. The data 
analysis confirmed the sufficiency and necessity of System Quality, Information Quality, Individual 
Impact and Organizational Impact (Surveys 1-6). The discussion related to survey 6, though succinct for 
page limitations, demonstrate the strong mediating role of use. Providing empirical evidence to notions of 
Burton-Jones and Straub (2006) and Burton-Jones and Gallivan (2008), survey 6 and related analysis 
alluded to the changing nature of Use across the lifecycle phase and between key user groups. Consistent 
with prior studies, we also demonstrated that satisfaction is better conceived as an immediate antecedent 
(the ultimate dependent variable, rather than as a mediator between Quality and Impacts).  

Our 42 measures of success and their constructs are stable across multiple conditions (boundaries). 
Except 1, all other hypotheses are fully supported through significant path coefficients, t-values and 
explain substantial variance of the dependent variables (established through R2 values). Overall, findings 
provide great deal of confidence in treating IS success as a variance based theoretical lens.  

In general, researchers will benefit from our application of theory development approach employed in this 
study. For the IS success (system evaluation) researcher, this paper provides much needed clarity on the 
theoretical approach (process vs. variance) on the most cited paper in their discipline. We hope the clarity 
introduced through this research will lead to further and consistent development of cumulative knowledge 
on IS success. As Dubin (1978) points out, and as IS success scholars outlined, the issues surrounding 
interaction and inconsistency (figure 2) in IS success, especially on theoretical orientation and constructs, 
were strong impediments of theorizing IS success.  
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Appendix A 

  Purpose Country # Sector Organizations Constructs** System Nomologial Net YAI# 

Survey^^                   
Survey 1 Identify Australia 137 Public  27 SQ, IQ, II, OI SAP-ERP None-Quantitative 6 

Survey 2 Specify Australia 310 Public 27 SQ, IQ, II, OI SAP-ERP 
Satisfaction 

(Consequence)  7 

Survey 3 Test Australia 153 Education 1 SQ, IQ, II, OI 
Oracle-

ERP None 3 

Survey 4 Re-test Malaysia 188 
Oil and Gas, 

Public 7 SQ, IQ, II, OI In-house 
Satisfaction 

(Consequence)  4 

Survey 5 Generalizability  India 244 Manufacturing  3 SQ, IQ, II, OI SAP-ERP 
Satisfaction 

(Consequence)  2 
Survey 6 Generalizability  India 352 Manufacturing  4 IQ, USE, OI SAP-ERP Use as mediating  4 

Case Study                    

Case Study 1 
Identify Process 

view Australia 12 FMCG* 1   SAP-SCM None 13 
Total     1396   70         
*Fast moving consumer goods 
^ O = Operational, M = Management, S = Strategic, T = Technical  
# Years after implementation 
** SQ = System Quality, IQ = Information Quality, II =  Individual Impact, OI = Organization Impact 
^^We acknowledge substantial contributions of Profs. (names withheld for anonymity) in gathering data for survey 1, 2 and 3, which was supported by (name 
withheld for anonymity) grant 

Appendix B: Variance Vs. Process Theoretical Approaches 

Dimension Variance Approach Process Approach References 
1. Type of 
constructs  

Variables, which denotes a value for a 
property of an entity.  

Events, represents a state of an entity as 
opposed to a value.  

 (Markus and Robey 
1988; Mohr 1982; 
Seddon 1997) 

2. Types of 
relationships  

Causal relationship, that encompasses the 
variance amongst constructs 

The probability of an outcome occurring 
based on a sequences of events  

 (Markus and Robey 
1988; Mohr 1982) 

3. Time ordering 
of constructs  

Time order in which the independent 
variables occur is immaterial 

Time ordering of events is crucial. If the 
events do not occur in the order in which 
they are depicted in the process model the 
outcome event will probablistically not be 
reached. 

 (Mohr 1982; Newman et 
al. 2006) 
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Appendix C: The Measures 

 

SQ1  (the IS) is easy  to use
SQ2 (the IS) is easy  to learn
SQ3  (the IS) meets (the Unit’s) requirements
SQ4 (the IS) includes necessary  features and functions
SQ5 (the IS) alway s does what it should 
SQ6 The (the IS) user interface can be easily  adapted to one’s personal approach
SQ7  (the IS) requires only  the minimum number of fields and screens to achieve a task
SQ8 All data within (the IS) is fully  integrated and consistent
SQ9 (the IS) can be easily  modified, corrected or improved.

IQ1 (the IS) prov ides output that seems to be exactly  what is needed 
IQ2 Information needed from (the IS) is alway s available 
IQ3 Information from (the IS) is in a form that is readily  usable 
IQ4 Information from (the IS) is easy  to understand 
IQ5 Information from (the IS) appears readable, clear and well formatted 
IQ6 Information from (the IS) is concise

II1 I have learnt much through the presence of (the IS).
II2 (the IS) enhances my  awareness and recall of job related information
II3 (the IS) enhances my  effectiveness in the job
II4 (the IS) increases my  productiv ity

OI1 (the IS) is cost effective 
OI2 (the IS) has resulted in reduced staff costs 
OI3 (the IS) has resulted in cost reductions (e.g. inventory  holding costs, administration expenses) 
OI4 (the IS) has resulted in overall productiv ity  improvement 
OI5 (the IS) has resulted in improved outcomes or outputs 
OI6 (the IS) has resulted in an increased capacity  to manage a growing volume of activ ity  (e.g. transactions, population growth, etc.) 
OI7 (the IS) has resulted in improved business processes 
OI8 (the IS) has resulted in better positioning for e-Government/Business.

U1 I spend X number of day s per week on the (the IS) completing my  procurement tasks.
U2 On an average working day , I create X number of reports/transactions per day  on procurement tasks.

U3 I explore new sy stem features and functions of the (the IS) for procurement tasks regularly .
U4 I explore how (the IS) can better support my  tasks in procurement tasks regularly .
U5 I explore new uses of (the IS) for procurement tasks regularly .
U6 I try  new features and functions of the (the IS) for procurement tasks to make me more efficient than others.

U7 When I purchase goods, I use the (the IS) for all necessary  steps.
U8 When I use (the IS), I use the vendor evaluation feature of (the IS) to determine the best vendors.
U9 When I use (the IS), I can record goods movements of multiple and/or partial goods.
U10 When I use (the IS), I can determine the errors of an invoice through MRBR transaction.

U11 When I was using (the IS) for procurement tasks, I was able to block out other distractions.
U12 When I was using (the IS) for procurement tasks, I felt totally  immersed in what I was doing.
U13 When I was using (the IS) for procurement tasks, I got distracted very  easily .
U14 When I was using (the IS) for procurement tasks, I felt completely  absorbed in what I was doing.
U15 When I was using (the IS) for procurement tasks, my  attention did not get diverted very  easily .

Cognitive Absorption

Extent of Use

Exploratory  ES-Use

Depth of ES-use

Sy stem  Quality  

Inform ation Quality

Individual Im pact

Organization Im pact
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