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An Empirical Investigation of the Impacts of Enterprise Systems: 

A Multiple Key User Group Perspective 

Abstract 

Unlike traditional Information Systems, Enterprise Systems provide a single business information 

system to all its key user groups. These user groups; ranging from operational staff to managers and 

strategic executives; typically have conflicting views of system and information requirements and 

rarely agree on common objectives and goals. This paper explores the diversity of impacts delivered 

through a single Enterprise System to all its key user groups. A multi-group investigation is conducted 

using data gathered from 265 respondents representing 27 organizations using SAP Financials. The 

results demonstrate that, while all key user groups have benefited from the capabilities of the 

Enterprise System, the determinants of individual performance change radically from one key user 

group to another. 
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INTRODUCTION 

Through the transition from in-house, custom-made, stand-alone legacy IS applications, to 

integrated, customisable, packaged Enterprise System (ES
1
) applications, organizations are 

given an opportunity to employ a ‘single’ ES for all its key user groups
2
; ranging from 

operational staff to managers and senior executives (Kang and R. 2003; Grabski, Leech et al. 

2011). For example, operational staff use ES in completing their routine business transactions 

on a daily basis as a transaction processing system, while the middle management 

periodically engage with the same ES for management decision making, based on 

transactions created by the operational staff. This unique ability to serve all key user groups 

with a single ES has provided organizations with great potential in standardisation of 

information, process automation and improvements of transparency (Morris and Venkatesh 

2010; Seddon, Calvert et al. 2010; Strong and Volkoff 2010). However, in order to optimize 

these potential capabilities of ES, all key user groups must jointly adopt this technology 

innovation in a synergistic fashion.  

Information System research is yet to fully appreciate the impacts of a single ES system for 

its multiple user groups. For instance, these key user groups purport to have multiple and 

often conflicting objectives and priorities (Gable, Sedera et al. 2008; Strong and Volkoff 

2010). Thus, a user group could have a different experience with their interactions with ES 

compared to another user group (Park, Suh et al. 2007). The differences in perspectives 

across Information System (IS) stakeholders have been long established Information System 

success literature (Cameron and Whetten 1983; DeLone and McLean 1992; Seddon, Staples 

et al. 1999). Although an ES may be viewed a success from the standpoint of one user group, 

it may be interpreted as unsuccessful from another (Urbach, Smolnik et al. 2009). Cameron 

and Whetten (1983) urge researchers to consider the person (or the group) in whose interest 

the evaluation of the IS to be first determined, before conducting an evaluation study.  

Impacts of Enterprise Systems on key user groups have been extensively discussed in both 

academic (Liang, Saraf et al. 2007; McGinnis and Huang 2007; Wanga, Lina et al. 2007) and 

practitioner literature (Wang and Hamerman 2008). Researchers studying the impacts of ES 

on its key user groups have employed the DeLone and McLean (1992) IS success model (E.g. 

Bernroider 2008; Gable, Sedera et al. 2008). DeLone and McLean (1992; 2003) introduced 

their model of IS success depicting a multi-faceted construct consisting of quality measures 

(System, Information and Service), attitudinal outcomes (Use and Satisfaction) and 

performance-related outcomes (Individual and Organizational Impact) which has since 

become the most widely cited study in IS
3
. Information System success model demonstrates 

                                                 
1
 Synonyms in this research are Enterprise Resource Planning (ERP) and Enterprise Wide Systems (EWS). 

2
 The term “key user groups” does not include such groups as shareholders, debt holders or others who may 

indirectly have a vested interest in the impact of the IS, but who are not direct users of the system or its outputs. 

(Note that such things as annual reports for shareholders and marketing material are largely processed outside 

the IS and are distant from any IS that may have originated certain of their details). The term “end-users” is 

synonymous with “stakeholders” and “employment cohorts” in some studies. 
3
 Three other dimensions of the DeLone and McLean (2003) model are considered here. According to Gable et 

al (2008), ‘satisfaction’ is conceived as a consequence (rather than a dimension) of IS success. We too agree 

with their approach to ‘use’ as both an antecedent and consequence of IS success, and their argument of its 

redundancy as a ‘dimension’. Service quality is beyond the scope of the study, following the suggestion of 

DeLone and McLean (2003) where they conceive the ‘Service Quality’ dimension as pertaining to the IT 

function (however broadly that function is defined) and not specifically pertaining to the Information System of 

interest.  
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the influence of a high quality system and information on impacts to its users (DeLone and 

McLean 1992; Gable, Sedera et al. 2008; Gorla, Somers et al. 2010). 

Despite much research, in an analysis of 90 empirical studies on IS success published 

between 1992-2007, Petter et al. (2008) conclude that the relationships between System 

Quality, Information Quality and Individual Impact is “moderately supported” in prior 

studies. Moreover, as per the past observations (Kositanurit, Ngwenyama et al. 2006; Gable, 

Sedera et al. 2008; Petter, DeLone et al. 2008), there is a dearth of empirical research on the 

impact of contemporary ES on its key user groups.  

With the intent of exemplifying several of these gaps; Appendix A reports results of an 

archival analysis of 43 past IS success studies. Appendix A reports how the past studies have 

employed System Quality, Information Quality, Individual Impact and Organization Impact 

dimensions of the DeLone and McLean IS success model (1992) across the three end user 

groups as per Grover et al. (1996). From Appendix A, it is observed that only 25% of this 

sample gathered views from all three user groups in a single study. More only two studies 

since 1985; both by the same authors, (Gable, Sedera et al. 2003; Sedera and Gable 2004) 

that gathered responses from all three user groups in relation to System Quality, Information 

Quality and Individual Impact
4
. In relation to the dimensions of success, only six studies 

(14%) sought to investigate the relationships between System Quality, Information Quality 

and Individual Impact in a single study – notably all studies gathered responses from a single 

user group. Our observations through archival analysis echo findings of a recent analysis of 

Urbach et al (2009), where 95% of studies report findings derived only through the 

operational staff.  

The primary objective of the study reported herein is to statistically test the implicit, positive 

relationship between System Quality and Information Quality and their impacts on all three 

key user groups of an Enterprise System – namely the operational staff, the managers, and the 

strategic executives. The constructs of the IS success model of DeLone and McLean (1992) 

provide the nomological net for the study. In order to understand how the individual 

performance of each user group is affected by the ES, we conduct a multi-group analysis 

using partial lease squares (PLS) approach (Keil, Tan et al. 2000; Sánchez-Franco 2006; 

Acedo and Jones 2007) using the guidelines of Plouffe et al. (2001). The study model is 

tested using data gathered from 35 strategic managers, 122 middle managers, and 108 

operational staff – all of whom are users of 27 Australian government agencies that 

implemented SAP Financials in the late 1990s.  

The paper is organised in the following manner. It begins with a discussion highlighting the 

salient differences in key user groups in relation to information and system requirements. 

Next, we provide the theoretical background demonstrating the nexus between System 

Quality, Information Quality and Individual Impact. Then, we present the research model, 

research hypotheses and the relationships amongst our constructs. The research methodology 

including the construct measurement and data collection approach are then described. 

Subsequently, we discuss our results. The paper concludes with a summary of the findings 

and a discussion of the implications, limitations and areas for future research. 

                                                 
4
 However, these two studies conceive IS success as a measurement model and do not test a causal relationship 

between dimensions. 
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VIEWS OF KEY USER GROUPS  

Researchers (Grover, Jeong et al. 1996; Seddon, Staples et al. 1999) generally agree upon 

four salient internal
5
 user groups of IS: operational users, middle management (managers), 

top management (strategic / executives), and IS personnel. In the current study, we do not 

include IS staff for two reasons: (i) to avoid any possible bias that they could introduce 

through their inclination to rate System and Information Qualities as high, given those 

constructs will be considered as proxy measures of the goodness of the IT departments, (ii) 

their use of the system is innately different to that of other three groups. The discussion 

below commences with a generic characterisation of the three main user groups (i.e. 

operational, management and strategic), followed by specific examples of how these user 

groups differ in their views in relation to specific aspects of System and Information Quality.  

Anthony (1965) provides one of the most comprehensive characterisations of key 

stakeholders. According to Anthony (1965), the strategic staff focus on organizational-wide 

objectives and allocate necessary resources to achieve the objectives. The strategic staff are 

often involved in complex, irregular decision-making and focus on providing policies to 

govern the entire organization. At the strategic level, information requirements are ad-hoc in 

nature and there is reliance on predictive information for long-term organizational goals. At 

the management level, information requirements are focused on ensuring that the resources, 

both human and financial, are used effectively and efficiently to accomplish goals stated at 

the strategic level. The characteristics of information required by the management level are 

different to those required at the strategic level. The management staff deal with rhythmic 

(but not repetitive) and prescribed procedures. Managers tend to prefer integrated, procedural 

information that is necessary for a precise task. Furthermore, managers tend to prefer ‘goal 

congruent’ Information Systems. At the operational level, employees are involved in highly 

structured and specific tasks that are routine and transactional. Tasks carried out at the 

operational level are precise and are governed by the organizational rules and procedures. 

The operational staff deal with real time data focused on individual events with little or no 

emphasis on key organizational performance indicators. The three levels of employment 

introduced by Anthony (1965) tend to be hierarchical on several dimensions: (1) time span of 

decisions (i.e. long, medium and short term), (2) importance of a single action (i.e. critical, 

important and common), and (3) the level of judgment (i.e. strong, moderate and modest).  

Using the foundations of Anthony (1965), Table 1 demonstrates possible differences in 

opinions of the three key user groups in relation to Enterprise System and information 

requirements. Table 1 highlight a linear (horizontal) relationship in relation to the focus on 

plan, complexity, degree of structure and the nature of information. Moreover, it depicts the 

dependence of the management staff (both strategic and managers) on the appropriate use of 

technology by the operational staff. Alloway (1983) emphasises the importance of 

operational staff using the system appropriately, in order for the senior managers to make 

effective use of the system, since the aggregated information at the management level 

depends on the operational transactions of the operational users. Furthermore, it is argued that 

Enterprise Systems, in particular, would fail at the operational and transactional level as a 

result of operational users developing boot-leg applications to circumvent restrictive 

standards of the ES (Mabert, Soni et al. 2001; Umble 2002; Sedera, Gable et al. 2003). 

 

                                                 
5
 External parties (suppliers, customers etc.) are considered ‘external users’ of a system. 
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Table 1: Key User Group Characteristics  

 

HYPOTHESES DEVELOPMENT  

The definition of “quality” derives from Reeves and Bednar (1994), cited in Gorla et al. 

(2010). Reeves and Bednar (1994) define quality in terms of “quality as excellence”, “quality 

as value”, “quality as conformity to specifications”, and “quality as meeting customer 

expectations”. Gorla et al. (2010) define IS quality using Reeves and Bednar’s framework of 

quality as “excellence in IS quality”, which involves using state-of-the-art technology, 

following industry ‘‘best practice” software standards and delivering ‘‘error-free” 

performance. According to Gable et al. (2008, p.381), a quality system and quality 

information “are only of value to the extent that they promote satisfaction and appropriate use 

and ultimately positive impacts on the individual and the organization”.  

The discussion defines the key constructs, provides a rationale for selecting measures and 

provides evidence of the origins of measures. Measures for the research model were 

operationalised separately for the three cohorts of Enterprise Systems, although every attempt 

was made to keep these measures as similar as possible for comparison purposes for 

comparisons. 

System Quality  

In a survey of chief information officers conducted by the Society for Information 

Management, ‘‘Improve IT [IS] quality” emerged as one of the top five concerns facing IT 

executives (Luftman and Kempaiah 2008) and this concern has a strong affiliation with ES. 

System Quality is a measure of the performance of the IS from a technical and design 

perspective. System Quality represents the quality of information processing itself, which is 

characterised by employment of state-of-the-art technology, a system offering key functions 

and features (denoted as IS excellence), and software that is user friendly, easy to learn and 

easily maintainable (denoted as IS value). Despite substantial evolution in software 

development methodologies, contemporary IS are still plagued with problems such as hard-
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to-use user interfaces and fragmented software modules that are difficult to integrate (Parnas 

2003; Whittaker and Voas 2006) and still remain a major concern for large software 

applications (Slaughter, Harter et al. 1998).   

The attributes of System Quality range from ease of use, functionality, reliability, data 

quality, flexibility to system integration. The designer perspective of System Quality denotes 

that the system is designed with useful and required features and provides designers and 

maintainers with the ability to maintain the system with ease, while the end user perspective 

of System Quality reflects a user-friendly system that is easy to learn and use, well 

documented, has a quick turnaround time and uses modern technology enabling user-

friendliness of systems. Table 2 depicts the measures of System Quality, their prior usage and 

its sub-constructs. 

Item Measure Referent studies 

SQ1  [the ES] is easy to use  (Mahmood and Medewitz 1985; 

Sirinivasan 1985; Chen 2010) 

SQ2 [the ES] is easy to learn  (Law and Gorla 1996; Gable, Sedera et 

al. 2003) 

SQ3 [the ES] meets [the Unit’s] requirements  (Miller and Doyle 1987; Sethi and King 

1994) 

SQ4 [the ES] includes necessary features and 

functions 

 (McKinney, Yoon et al. 2002; 

Kositanurit, Ngwenyama et al. 2006) 

SQ5 [the ES] always does what it should  (McHaney and Cronan 1998; Sedera and 

Gable 2004) 

SQ6 The [the ES] user interface can be easily 

adapted to one’s personal approach 

 (Miller and Doyle 1987; Li 1997) 

SQ7 [the ES] requires only the minimum 

number of fields and screens to achieve a 

task 

 (McKinney, Yoon et al. 2002; Gable, 

Sedera et al. 2008; Chen 2010) 

SQ8 All data within [the ES] is fully integrated 

and consistent 

 (Law and Gorla 1996; Wixom and Todd 

2005) 

SQ9 [the ES] can be easily modified, corrected 

or improved. 

(Wang and Strong 1996; Nelson, Todd et 

al. 2005) 

Table 2: Measures of System Quality 

 

Information Quality 

Information Quality is a concept that relates to the quality of IS outputs (Strong and Volkoff 

2010). Information Quality can be described in terms of outputs that are useful for users 

enabling them to make better decisions, in an easy-to-understand format (representing IS 

Quality as value) as well as outputs that meet users’ information specifications (representing 

IS Quality as conformance to specification) (DeLone and McLean 2003; Gable, Sedera et al. 

2008). An early study of Ackoff (1967) observes the five misconceptions underlying the 

design of Information Systems and states that “the most important informational deficiency 

the managers suffer from is abundance of irrelevant information”. This perspective remains 

strong in ES. Specifically in relation to ES, Strong et al. (2010) state that Information Quality 

problems, such as lack of appropriate information, incorrect information due to program or 

data errors and irrelevant information due to changed user requirements, is still prevalent. We 

concur with the definition given by Gable et al. (2008) of Information Quality as a measure 
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of the quality of (the IS) outputs: namely, the quality of the information the system produces 

in reports and on-screen. 

There are several instruments designed and validated to measure Information Quality. For 

example, the well-accepted End-User Computing Satisfaction (EUCS) instrument (Doll, Xia 

et al. 1994) provides the basis for five Information Quality measures: content, accuracy, 

format, timeliness, and intuitiveness. Similarly, DeLone and McLean (2003) suggest five 

measures for Information Quality: accuracy, timeliness, completeness, relevance, and 

consistency from their synthesis of IS success studies published between 1992 and 2002. 

Table 3 outlines the measures of Information Quality, prior studies and the sub-constructs. 

Item Measure Referent studies 

IQ1 [the ES] provides output that seems to be 

exactly what is needed 
 (Rainer 1995; Nelson, Todd et al. 

2005; Chen 2010) 

IQ2 Information needed from [the ES] is always 

available 

 (Sethi and King 1994; Santhanam, 

Guimaraes et al. 2000) 

IQ3 Information from [the ES] is in a form that is 

readily usable 
 (Sirinivasan 1985; Yuthas 1998) 

IQ4 Information from [the ES] is easy to 

understand 

(Raymond 1985; Tait and Vessey 

1988; Chen 2010) 

IQ5 Information from [the ES] appears readable, 

clear and well formatted 
 (Doll, Xia et al. 1994; Wang and 

Strong 1996) 

IQ6 Information from [the ES] is concise  (Rainer 1995; Essex, Magal et al. 

1998) 

Table 3: Measures of Information Quality 

 

Individual Impact  

Individual Impact represents the individual level benefits received by the individual users of 

an IS application. Gable et al. (2008, p.390) define it as “a measure of the extent to which 

(the IS) has influenced the capabilities and effectiveness, on behalf of the organization, of 

key-users”. Individual user groups have a heavy reliance on contemporary organizational-

wide IS in modern organizations. As per the earlier discussion, although there are differences 

in methods of access and consumption of systems (and information) across the main user 

groups, there is substantial evidence that all users have a heavy reliance on their IS. Industry 

reports too exemplify the direct association between user reliance, their productivity and 

Information Systems (Wang and Hamerman 2008). 

Rivard and Huff (1988) argue that systems in general have a strong positive influence on 

productivity. Burton et al. (2001) argue that Information Systems impact on user decision-

making effectiveness, while Vandenbosch and Higgins (1995) suggest that the advent of 

systems provides a valuable platform for individual learning. Table 4 lists the measures 

employed and their referent studies. Unlike Park et al. (2007), given that years have passed 

since the original ES implementation, the items of Individual Impact do not ask respondents 

to compare the current ES with prior ES or legacy applications. 
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Item Measure Referent studies 

II1 I have learnt much through the presence of 

[the ES]. 

 (Guimaraes, Igbaria et al. 1992; 

Gable, Sedera et al. 2008) 

II2 [the ES] enhances my awareness and recall 

of job related information (Gable 1991; Sedera and Gable 2004) 

II3 [the ES] enhances my effectiveness in the 

job 

(Barki and Huff 1985; Sanders and 

Courtney 1985; Park, Suh et al. 2007)  

II4 [the ES] increases my productivity
6
  (Guimaraes, Igbaria et al. 1992; 

Gelderman 2002; Park, Suh et al. 

2007) 

Table 4: Measures of Individual Impact
7
  

In summary, contemporary organizations are heavily dependent on corporation-wide 

Information Systems. Both academic research (Ravichandran & Rai, 2000) and practice 

(Wang and Hamerman 2008; Gartner 2009) outline individual productivity losses associated 

with poor Information Quality and System Quality. Therefore, it is our expectation that by 

leveraging IS, individuals can achieve efficiencies through improved decision-making, the 

facilitation of individual learning of the organization through the system, enhanced 

effectiveness in their job and overall increased productivity.  

THE RESEARCH MODEL, UNIT OF ANALYSIS AND HYPOTHESES 

Based on the theoretical discussion and the constructs derived in the previous sections, 

hypotheses were drawn and tested following the research model depicted in Figure 1. As 

depicted in Figure 1, System Quality and Information Quality are determinants of Individual 

Impact, while System Quality has an indirect impact on Information Quality.  

The three general hypotheses of the study are:  

H1.a: System Quality is positively associated with Individual Impact. 

H1.b: System Quality is positively associated with Information Quality. 

H2: Information Quality is positively associated with Individual Impact.   

Positioning the study model against the context of multiple user cohorts using a multi-group 

analysis, we pursue four additional hypotheses:  

H3: The three key user groups demonstrate significant differences in their views on System 

Quality / Information Quality (H4) / Individual Impact (H5). 

H6: The three user groups demonstrate significant differences on the influence of System and 

Information Quality on Individual Impact. 

                                                 

6
 As per suggestions of Gable et al. (2008) in Individual Impact, six measures relating to decision making were 

consolidated into a single measure of decision making effectiveness and improved executive efficiency and task 

performance were combined into individual productivity. 
7
 As per suggestions of Gable et al. (2008) in Individual Impact, six measures relating to decision making were 

consolidated into a single measure of decision making effectiveness and improved executive efficiency and task 

performance were combined into individual productivity. 
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Figure 1: The Research Model
8
  

Following the guidelines of formative construct derivation and validation (Diamantopoulos 

and Winklhofer 2001; Jarvis, MacKenzie et al. 2003; Diamantopoulos and Siguaw 2006; 

Petter, Straub et al. 2007; Diamantopoulos 2009), all constructs of the research are conceived 

as formative. As per Petter et al.’s (2007) guidelines for identifying formative variables, 

measures of the three constructs: (i) need not co-vary, (ii) are not interchangeable, (iii) cause 

the core-construct as opposed to being caused by it (arrows point in), and (iv) may have 

different antecedents and consequences in potentially quite different nomological nets. 

 

THE SURVEY INSTRUMENT AND THE SAMPLE 

The nineteen (19) perceptual measures discussed above (09 measures of System Quality, 06 

measures of Information Quality and 04 measures of Individual Impact) were included in the 

survey instrument. In addition, three criterion items were employed as global measures of the 

constructs as per the guidelines of formative research validation (Diamantopoulos and 

Winklhofer 2001; Diamantopoulos 2009). 

The study employs a seven-point Likert scale with the end values (1) ‘Strongly Disagree’ and 

(7) ‘Strongly Agree’, and the middle value (4) ‘Neutral’. The survey also gathered detailed 

demographic data of the respondents, which were later used to categorise respondents into the 

three user groups. The survey gathered the following details of the respondents: (1) 

employment title (e.g. Director, Business Analyst, ABAP developer), (2) a brief explanation 

of their interactions with the Enterprise System, (3) years of experience at the organization, 

and (4) years of experience in the public sector.  

As it was six years since the implementation of the SAP Financials at the time of data 

collection, it is reasonably assumed that all organizations had reached the lifecycle phase of 

“onward and upward” (Markus, Axline et al. 2003). The questionnaire was pilot tested at the 

lead ES management agency with two strategic managers, ten middle managers and ten 

                                                 
8
 The conception of the research model and the relationships of the variables are similar to those by Gorla et al. 

(2010) in their investigation of organizational impact of System Quality, Information Quality and Service 

Quality. 
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operational level users to increase the face validity of the instrument. The overall consensus 

of the pilot panel with respect to both the construct and the items suggested that the 

measurement instrument scales had adequate face validity.  

The empirical data was collected from 27 state government departments using SAP 

Financials in Australia. The respondent sample of approximately 1200 active key users was 

to distribute the survey instrument through email. The survey yielded a total of 274 

responses. Nine responses were removed from the data analysis due to incomplete data or 

perceived frivolity (a response rate of 23%), leaving 265 valid records for data analysis. 

Using the demographic details gathered through the survey, respondents were grouped into 

the three user groups (i.e. strategic, management, and operational). In order to minimise 

individual errors of judgment, three experienced researchers and two senior business analysts 

from surveyed organizations participated in the classification of the respondents into the 

internal users. Initially, each participant randomly selected a sample of 15 respondents from 

the survey and mapped these into the three user groups, comparing results with the other 

participants. Guidelines for mapping were then established to facilitate systemisation, 

repeatability and the validity of the process. The final mapping of all respondents using the 

guidelines revealed an average inter-coder agreement of 90%
9
. The final classification 

included 35 (11%) strategic/executive managers, 122 (39%) are managers, and 108 (35%) are 

operational staff. All indications suggest that this distribution is representative of users of the 

Enterprise System in the sampled organizations.  

DATA ANALYSES 

In the data analyses, we first evaluate the validity of each of the three formative constructs –

System Quality, Information Quality and Individual Impact using SmartPLS (Ringle 2005), 

following the partial least squares (PLS) procedure (Wold 1989). Once the validity of the 

measures and the constructs are established, we then report the descriptive and comparative 

statistics of the three constructs in relation to the three user groups. Next, we report the results 

of the PLS model testing using the complete data set. Lastly, we test the research model for 

each key user group.   

Recent literature (Straub and Burton-Jones 2007; Sharma, Yetton et al. 2009) argues against 

the common practice of gathering perceptual data on both independent and dependent 

variables from the same respondent, as it may lead to common method variance (CMV)
10

. 

However, as noted by Gorla et al. (2010), CMV is more likely to exist in abstract constructs 

(e.g. attitude), compared to concrete measures of IS success
11

. Moreover, CMV is less of a 

concern with formative constructs given that the items need not co-vary (Gable et al. 2008).  

Construct Validation 

We employ the guidelines of Henseler et al. (2009) and Cenfetelli et al. (2009) in validating 

our three formative constructs. Further works of Diamantopoulos and Siguaw (2006) and 

Diamantopoulos and Winklhofer (2001) have also been referred in developing and testing the 

                                                 
9
 Krippendorf (1980) recommends inter-coder reliability of at least 70% and suggests that any significant 

discrepancies should be discussed until consensus on the mappings is reached.
 

10
 The rationale here is that when gathering both IV and DV from the same respondent, spurious correlations 

may result (due to common method used in data collection), which cannot necessarily be attributed to the 

underlying phenomena being tested. 
11

 Malhotra, N. K., S. S. Kim, et al. (2006). "Common method variance in IS research: a comparison of 

alternative approaches and a reanalysis of past research." Management Science 52: 1865-1883.onfirm that IS 

research is less susceptible to CMV. 
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formative constructs. Henseler et al. (2009) suggest that in order to establish formative 

constructs, a strong nomological net must be first established. They state (p. 302) that “...the 

relationships between the formative index and other constructs in the path model, which are 

sufficiently well known through prior research, should be strong and significant...” Our 

constructs and their relationships are well grounded using the DeLone and McLean IS 

success model – though none of the prior studies are in the same domain as the current study.  

 

Next, the 19 items measuring constructs were tested for multicollinearity amongst the 

measures. As per the formative construct validation procedures described in past studies 

(Cenfetelli and Bassellier 2009; Diamantopoulos 2009; Henseler, Ringle et al. 2009), 

variance inflation factors (VIF) were first computed separately for each of the measures to 

assess the possible existence of multicollinearity between measures. The VIF of all 19 

measures were well below the common threshold of 1012 (as recommended by Kleinbaum et 

al. (1998)).  Henseler et al. (2009) in page 302 note that “...the formative index should 

explain a big part of the variance of an alternative reflective measure of the focal construct...” 

The results reported in Table 5 establish this convergent and discriminant validity of the 

model constructs. Convergent validity of the model constructs is supported by heuristics 

(Gefen and Straub 2005), where all t-values of the outer model loadings exceed 1.96 cut-off 

levels13 significant at the 0.05 alpha protection level. Moreover, construct reliability is 

assessed by examining the loadings of the manifest variables with their respective dimension. 

A minimum loading cut-off often employed is to accept dimensions with loadings of 0.70 or 

more, which implies that there is more shared variance between the dimension and its 

manifest variable than error variance (Kaiser 1974; Carmines and Zeller 1979; Hulland 1999; 

Dwivedi, Choudrie et al. 2006). From Table 5 it is observed that the loadings are generally 

large and positive, with each dimension contributing significantly to the formation of each 

construct (Bradley, Pridmore et al. 2006).  

 

Model Testing for Hypotheses H1.a, H1.b and H2 

Having established convergent and discriminant validities of the three constructs, the next 

step is to test the structural model for the hypothesised paths of H1.a, H1.b and H2. Using the 

bootstrap sampling method, 500 samples were generated to estimate path coefficients using 

SmartPLS. Figure 2 depicts the structural model results with path coefficient (β) between the 

variables, R
2
 for the dependent variables of Information Quality and Individual Impact, 

computed t-values and path loadings for each variable at the significance level of 0.05 alpha. 

 

 

 

 

 

 

                                                 

12 
The largest VIF for the study measures being 6.1. 

13
 The t-values of the loadings are, in essence, equivalent to t-values in least-square regressions. Each 

measurement item is explained by the linear regression of its latent construct and its measurement error (Gefen, 

D. and D. Straub (2005). "A Practical Guide to Factorial Validity Using PLS-Graph: Tutorial and Annotated 

Example." Communications of the Association for Information Systems 16: 91-103.. 
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    Loadings Std. Dev T-stat 

System Quality 

  SQ1 0.939 0.040 23.190 

  SQ2 0.932 0.032 23.040 

  SQ3 0.961 0.042 23.260 

  SQ4 0.933 0.030 23.036 

  SQ5 0.934 0.034 23.038 

  SQ6 0.901 0.041 22.189 

  SQ7 0.921 0.044 22.232 

  SQ8 0.924 0.036 22.568 

  SQ9 0.892 0.037 20.516 

Information Quality 

  IQ1 0.961 0.040 26.456 

  IQ2 0.933 0.107 23.045 

  IQ3 0.940 0.076 23.198 

  IQ4 0.889 0.056 20.023 

  IQ5 0.962 0.045 23.278 

  IQ6 0.901 0.046 23.038 

Individual Impact 

  II1 0.902 0.057 23.039 

  II2 0.891 0.045 29.045 

  II3 0.881 0.046 11.302 

  II4 0.988 0.057 30.305 

Table 5: PLS statistics 

As can be seen from the figure, all hypothesised paths are significant at 0.05 level (β = 0.362 

for the path between System Quality and Individual Impact, β = 0.301 for the path between 

Information Quality and Individual Impact), confirming the relationship between the 

independent variables (System and Information Quality) and the dependent variable 

(Individual Impact). Moreover, a β value of 0.654 is observed for the path between System 

Quality and Information Quality. The total effects on Individual Impact are 0.59 for System 

Quality and 0.30 for Information Quality. More importantly, a total of 39% variance of 

Individual Impact is explained by System Quality and Information Quality together, while 

57% of the variance of Information Quality is explained by System Quality.   
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Individual 
Impact

Information 
Quality

System 
Quality

R2 = 0.39

R2 = 0.57

β = 0.362* 

β = 0.301* 

β = 0.654* 

t = 2.25

t = 2.80

t = 15.73

* Path significant at p < 0.05 level  

Figure 2: Structural PLS Model  

Moreover, a post-hoc analysis was conducted to observe the direct effect of all measures of 

System Quality and Information Quality on the composite Individual Impact construct. It too 

revealed strong and significant path coefficients (β at p < 0.05 confidence level) for all 

indicators. The aforementioned findings confirm hypotheses H1.a, H1.b and H2. 

Testing Hypotheses H3-H6  

Using constructs and measures of Figure 2, we develop Figure 3 to test three structural PLS 

models separately for the three key user groups. The results of this investigation will enable 

us to test hypotheses H3-H6. The multi-group analysis and result interpretation are consistent 

with guidelines of Plouffe et al. (2001) and Henseler et al. (Henseler, Ringle et al. 2009). 

Similar to the analysis of Figure 2, the analysis was derived using the bootstrap sampling 

method generating 500 samples to estimate path coefficients using the SmartPLS program. It 

is noted that PLS, as compared with other covariance-based structural equation modelling, 

makes fewer demands for underlying data distribution and the sample size (Kuechler, 

McLeod et al. 2009). This method suits the current study well, considering that strategic staff 

numbers are much lower than those of operational and management users.   

II

IQ

SQ

R2 = 0.41

R2 = 0.54

β = 0.399* 

β = 0.289* 

β = 0.734* 

t = 2.38

t = 3.66

t = 13.27

* Path significant at p < 0.05 level

II

IQ

SQ

R2 = 0.702

R2 = 0.70

β = 0.745* 

β = 0.108* 

β = 0.839* 

t = 1.00

t = 7.28

t = 30.19
II

IQ

SQ

R2 = 0.21

R2 = 0.62

β = - 0.118 

β = 0.549* 

β = 0.787* 

t = 2.05 

t = 0.39

t = 17.42

Operational Management Strategic

 

Figure 3: Structural PLS models for the three key user groups  

The following observations are made through the comparison of the three PLS models in 

Figure 3. Of the three models, the highest r-square value for Individual Impact was reported 

by the management cohort, followed by the operational staff and then by the strategic group. 
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This suggests that, compared to the other two key user groups, individual performance of 

managers can be better explained through System Quality and Information Quality. Similarly, 

the highest impact of System Quality on Information Quality is reported by managers; 

suggesting that managers see a greater fit between the information requirements and features 

and functions of the system.  

Observing path coefficients of the three models, we make the following observations on the 

relative weight that each group places on System Quality and Information Quality in 

determining their individual performance. We observed that operational staff places a similar 

emphasis on both System Quality and Information Quality in determining their Individual 

Impacts. However, contrary to popular belief and what we proposed in table 1, managers 

seem to place a much greater emphasis on System Quality in determining their individual 

performance. As anticipated, the strategic staff place high emphasis on Information Quality in 

determining their individual performance, with a negative association with System Quality. 

Further Evidence for Hypotheses H3-H6 using T-test Analysis 

The aforementioned structural PLS models highlight possible differences between the three 

key user groups in relation to the constructs. In order to further investigate hypotheses H3-

H6, we now conduct a series of paired independent sample t-test for the three variables across 

the three user groups (See Table 6), using the aggregated measures for each variable. Results 

reported in Table 6, show significant differences between all three pairs of user groups in 

relation to Information Quality and Individual Impact for all three pairs of key users. 

However, our t-test does not recognize any difference for System Quality dimension any of 

the pairs.  

Results in Table 6 demonstrate that all user group pairs demonstrate significant differences 

for Information Quality and Individual Impact. Concurring our arguments presented in Table 

1, we believe that each key user group creates their ‘own system’ using information comes 

out of the system and derive individualized impacts. System Quality itself, is not a direct 

differentiator between the three key user groups. However, the strong significant path 

coefficients between System Quality and Information Quality suggest that the quality of the 

system is a proxy for Information Quality in each user group. The findings confirm 

hypotheses H4 and H5, but does not confirm hypothesis H3. 

  CONSTRUCTS 

  
System  

Quality 

Information  

Quality 

Individual  

Impact 

Key user 

group Pair Statistics       

Strategic Vs. 

Management 

Significant 

Level of Significance 

t-value 

No 

0.17 

 1.43 

Yes 

  0.04 

  2.08 

Yes 

  0.02 

  2.40 

Strategic Vs. 

Operational 

Significant 

Level of Significance 

t-value 

No 

0.19 

 2.43 

Yes 

  0.02 

  3.10 

Yes 

  0.001 

  3.03 

Management 

Vs. 

Operational 

Significant 

Level of Significance 

t-value 

No 

0.11 

 0.93 

Yes 

  0.03 

  2.09 

Yes 

  0.03 

  1.98 

Table 6: T-test results  
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DISCUSSION  

This section summarizes key findings, possible future extensions, and study limitations. The 

goal of the study was to statistically test the implicit, positive relationship of how System 

Quality and Information Quality yield positive Individual Impacts. A study model, based on 

the nomological relationship of DeLone and McLean IS success model, was developed and 

tested using data gathered from 27 organizations using SAP Financials. It is believed that this 

is one of the very few studies to have quantitatively evidenced a statistically significant, 

positive relationship between qualities of system and information with Individual Impacts 

across the three key user groups of Enterprise Systems. Although past IS success studies have 

reported anecdotal evidence of such a relationship, quantitative empirical evidence has been 

lacking and have never been tested simultaneously across the key user groups. The squared 

multiple correlations (R
2
) of the multi-group analysis suggest that Information Quality is a 

strong antecedent of Individual Impacts of all key user groups. Similarly, except for strategic 

user group, System Quality too was identified as a strong determinant of Individual Impacts 

of operational and management staffs. Given the high-level of impacts attained at individual 

levels, it we argue that a mature Enterprise System would meet requirements of all user 

groups. However, we observed that Information and System Qualities do not have the same 

impact in determining Individual Impacts for all cohorts. For example, Individual Impact of 

strategic staff has a strong positive impact through Information Quality. However, the 

influence of System Quality for them is non-significant. Yet, we observe a strong influence of 

System Quality in determining Information Quality for all three user groups.  

Further, the study conceptualizes, operationalises and validates the notions of System 

Quality, Information Quality and Individual Impact as formative constructs. As noted in 

Cenfetelli and Bassellier (2009), “reflective measures are by far the most common type of 

measurement used in SEM. A less common but important alternative is formative 

measurement”. Though this constructs have certain limitations (described below), evidence of 

their identification through measurement relations is strong. Moreover, we increase 

confidence in our measures of the three constructs through comparing our results to prior 

studies that investigated the same research constructs (e.g. Igbaria and Tan 1997), wherein 

our study model provides a better explanation of the differences in impact caused by System 

and Information Qualities.  

The significant differences that we observed in relation to System Quality across the three 

user groups highlight the importance of the inclusion of all key users in an IS evaluation 

study. Exclusion of a user group could lead to an incomplete evaluation of the system. 

However, as demonstrated in the archival analysis (Appendix A), most prior IS success 

studies have gathered data from a subset of end users.  

Implications for practice 

We envisage that the study findings will be useful for managers in formulating Information 

Technology strategies and policies. The study evidenced a strong influence of System Quality 

and Information Quality on Individual Impacts for key users of Enterprise Systems. Thus, 

any positive change on independent variables will result in a strong positive change in 

Individual Impacts (except for System Quality in strategic staff).  

Enterprise Systems are known to have introduced more than thirty percent of major change 

management practices in the world (Morris and Venkatesh 2010). Compared to simpler 

technologies, ES cause greater change with broader impacts on individual employees, 

fundamentally changing the nature of tasks, workflows and, by extension, the jobs 
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themselves (Davenport, Jarvenpaa et al. 1996; Liang, Saraf et al. 2007). Therefore, ES have 

the potential to dramatically alter jobs and business processes (Morris and Venkatesh 2010), 

making it difficult for users to adjust and realize the full potential of them. This research 

provides an understanding of the extent to which such systems are affecting the key user 

groups. The findings also highlight the importance of treating each user group as a unique 

entity, recognizing their needs and requirements with regards to the ES.  

Given the relationships that we observed, organizations already using an ES would benefit 

from paying attention to further improving the functionality of the system and format and 

structure of information. For System Quality, organizations could focus on further optimising 

the technical quality of the Enterprise System by engaging on accelerators to reduce access 

time (e.g. SAP Business Warehouse Accelerator) and data-warehouse management tools and 

methodologies (e.g. Business Objects from SAP). Similarly, Information Quality can also be 

improved through investing in techniques and tools such as data mining and business 

intelligence. Moreover, considering the substantial differences that users illustrate regarding 

the format of reports, it is sensible to adhere to business reporting tools to increase the 

usability and format of system-generated reports.  

For organizations contemplating the implementation of an Enterprise System, the findings 

provide empirical evidence on what has been purported for several decades – that 

Information Technology improves individual productivity. Consistent with prior observations 

(Ifinedo 2007; McGinnis and Huang 2007; Srivardhana and Pawlowski 2007; Wang, Lin et 

al. 2007; Wang and Hamerman 2008), organizations investing in large IT solutions would 

benefit from higher individual productivity, better decision-making and better organizational 

learning through the introduction of the system.   

The study findings also demonstrated the differences in their effects of Information Quality 

and System Quality on Individual Impact across the three key user groups. Findings will be 

somewhat comforting to managers to realize that a single IT solution could provide adequate 

service to all key users in an organization. However, the results illustrate the importance of 

‘tailoring’ the same solution to separate user groups for their unique needs. Furthermore, for 

ES consultants and vendors it is encouraging to observe empirical evidence of how an ES 

influences Individual Impacts.  

Limitations and Future Research 

Although our results are heartening, the study has several weaknesses. First, the study may 

have introduced some bias due to gathering data only from the Australian context. Thus, we 

strongly encourage and recommend cross-cultural studies wherein our study results could be 

used as a comparative benchmark. Further, regarding the context of the study, we allude to 

some possible bias introduced due to the time of the data collection. Our data collection 

occurred in the onwards and upwards phase of the ES lifecycle (Ross and Vitale 2000; 

Markus, Axline et al. 2003), where we believe the relationships between the constructs are at 

their highest due to such aspects as high levels of user experience, elimination of system bugs 

and enhancement of data quality. Although we expect a strong relationship between 

constructs in all phases of the ES lifecycle, we acknowledge this as a limitation of the current 

study. Testing of the research model in all phases of the ES lifecycle is therefore encouraged.  

Relatively small sample size is another limitation of this study. Despite having an adequate 

number of respondents to test and validate our research hypotheses, we encourage future 

study to explore the themes in a large sample size. The exclusion of IT staff in this paper was 

intentional. If IT staff were to be included in the sample, they may be inclined to rate System 
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Quality and Information Quality as high, given that the construct will be proxy measures of 

the goodness of the IT departments. However, future studies could include IT staff in their 

analyses as an additional focus.  

The selection of the constructs from the DeLone and McLean model (1992; 2003) could also 

be perceived as a weakness of our study. Although our selection of the constructs was 

specifically intended to provide a better focus for the study objectives, inclusion of Service 

Quality and Organizational Impact may provide further insights. 

Finally, the use of a single questionnaire for all respondents is a limitation in the current 

study. While we concur with Burton-Jones and Straub (2006) and counsel close attention to 

specific theory and hypotheses when operationalising constructs, we nonetheless believe the 

study results offer useful guidance to future researchers with interest in empirically 

evaluating relations between the constructs. 

  

APPENDIX A: ARCHIVAL ANALYSIS OF IS SUCCESS RESEARCH 

The 43 studies presented in the archival analysis were selected from the following outlets: 

Management Information Systems Quarterly, Information Systems Research, Management 

Science, Journal of Management Information Systems, Journal of the AIS, Decision 

Sciences, Information & Management, European Journal of Information Systems, and the 

International Conference on Information Systems. An initial search of the 9 target outlets 

identified 155 papers. In order to evaluate what measures of success that authors employed, it 

was necessary to have sufficient detail in the study questionnaire and the items thereof. 

Where a study did not include such details, a reasonable effort was made to obtain the 

instrument, by either contacting the authors or searching the Internet. A total of 112 papers 

were excluded due to the lack of adequate details.  

    Success Dimension* Key User Group** 

No Study II OI SQ IQ S M O T X 

1 

(Sanders and Courtney 

1985) Y     Y - Y Y - - 

2 (Raymond 1985)     Y Y Y Y Y - - 

3 (Barki and Huff 1985) Y       Y Y Y - - 

4 

(Mahmood and 

Medewitz 1985)     Y Y - - - - Y 

5 (Sirinivasan 1985)     Y Y Y Y Y - - 

6 (Miller and Doyle 1987)     Y Y Y Y Y - - 

7 (Raymond 1987)     Y Y - Y - - - 

8 (Tait and Vessey 1988)       Y - Y Y - Y 

9 (Raymond 1990)     Y Y Y Y - - - 

10 

(Guimaraes, Igbaria et 

al. 1992) Y     Y - Y - - - 

11 (Doll, Xia et al. 1994)     Y Y - - Y - - 

12 (Sethi and King 1994)     Y Y Y Y Y - - 

13 (Gatian 1994) Y   Y   - - Y - - 

14 (Rainer 1995) Y   Y Y - - - - Y 

15 

(Brown, Gatian et al. 

1995)   Y     - Y Y Y Y 
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16 

(Stylianou, Jeffries et al. 

1996)   Y     - Y - - - 

17 (Law and Gorla 1996) Y Y Y Y - Y Y Y - 

18 (Saarinen 1996)     Y Y - Y - - - 

19 (Bajwa, Rai et al. 1998)   Y     Y Y Y Y - 

20 

(Guimaraes and Igbaria 

1997) Y   Y Y - Y - - - 

21 (Li 1997)     Y Y Y Y Y - - 

22 (Lu and Wang 1997)     Y Y - Y - - - 

23 

(Essex, Magal et al. 

1998)     Y Y - Y Y - - 

24 (Goodhue 1998)     Y Y - - Y - - 

25 

(McHaney and Cronan 

1998)     Y Y - Y Y Y Y 

26 

(Mirani and Lederer 

1998)   Y Y Y - Y Y - - 

27 (Gelderman 1998) Y   Y Y - Y Y - - 

28 (Yuthas 1998)     Y Y - - - - Y 

29 

(Santhanam, Guimaraes 

et al. 2000)   Y   Y - Y Y - - 

30 (Liu and Arnett 2000)     Y Y - - - Y - 

31 

(Wixom and Todd 

2005)     Y   Y Y Y - - 

32 (Chae and Kim 2001)       Y - - Y - Y 

33 

(McKinney, Yoon et al. 

2002)     Y Y - - - - Y 

34 (Rai 2002)       Y - - Y - - 

35 

(Gable, Sedera et al. 

2003) Y Y Y Y Y Y Y Y - 

36 

(Sedera and Gable 

2004) Y Y Y Y Y Y Y Y - 

37 

(McGill and Klobas 

2005)     Y   - - Y Y - 

38 

(Wixom and Todd 

2005)     Y Y - Y Y - - 

39 

(Bradley, Pridmore et 

al. 2006)       Y Y - Y Y - 

40 (Nicolaou 2006)       Y Y Y Y Y - 

41 

(Kositanurit, 

Ngwenyama et al. 2006)     Y   - - Y Y - 

42 

(Sabherwal, Jeyaraj et 

al. 2006)     Y   - Y Y Y - 

43 

(Hartono, Santhanam et 

al. 2007)     Y Y - Y Y - - 

   Summary 23% 19% 72% 79% 30% 70% 72% 28% 19% 
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