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INTRODUCTION  1 

Enterprise Systems 1  (ES) have emerged as possibly the most important, but also most 2 

challenging development in the corporate use of Information Systems (IS). Organizations make 3 

substantial investments in these large, integrated application software suites expecting 4 

improvements in business processes, expenditure management, customer service, and more 5 

generally, competitiveness (Sedera and Gable 2010). Forrester survey data consistently shows 6 

that investment in ES and enterprise applications remains a top IT spending priority (Wang and 7 

Hamerman 2008). The global ES market, currently estimated at $38 billion, continues to grow at 8 

a steady rate of 6.9% and is predicted to reach $50 billion by 2012 (Wang and Hamerman 2008).  9 

In parallel with the proliferation of ES, there has been growing recognition of the importance of 10 

using Enterprise Systems appropriately2 (henceforth referred to as ES-Use) for ES lifecycle-wide 11 

health and longevity (Seddon et al. 2010; Strong and Volkoff 2010). For example, Momoh et al. 12 

(2010) attribute a lack of ES benefits to lack of appropriate ES-Use. Furthermore, a recent study 13 

by the Standish Group reports that fewer than 10% of ES installations succeed in using the 14 

intended full ES functionality in the early phase of the ES lifecycle. Concomitantly, there have 15 

been reports of organizations achieving high levels of success with ES by focusing on effective 16 

use of the system (LeRouge and Webb 2004).  17 

ES-Use is a complex phenomenon, entailing many key-user-groups (e.g. managers and 18 

operational staff), using the system for specific, but diverse tasks, across most common core 19 

                                                 

1 In this paper, the terms ERP, Enterprise Resource Planning System and Enterprise System (ES) are used interchangeably. For 

further discussion, see Klaus, H., Rosemann, M., and Gable, G. 2000. "What Is ERP?," Information Systems Frontiers (2:2), 

pp. 141-162. 
2  Given the unwieldy expression ‘appropriate ES-Use’ further reference to this concept is simply ‘ES-Use’, where the 

appropriateness of ES-Use is implied. The term ‘ES-Use’ is specific to the current system context. Seddon et al. (2010) too 

employ the term ES-Use. 
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business processes (e.g. procurement and sales) (Seddon et al. 2010; Strong and Volkoff 2010). 20 

Moreover, ES-Use of key-user-groups evolves across the phases of the ES lifecycle (e.g. 21 

shakedown and onwards/upwards) (Seddon et al. 2010). ES key-users experience a steep 22 

learning curve after ‘going-live’ at the shakedown phase, gaining knowledge of the system 23 

features and functions through exploration and undergoing training to add value to their business 24 

processes in the onwards/upwards phase (Markus and Tanis 2000; Nah et al. 2001). Furthermore, 25 

most organizations replace their manual and legacy IS with ES (McAfee 2006), making it the 26 

only IS available to the key-users. A single system for all key-user-groups creates strong 27 

interdependencies-of-use amongst the users (Burton-Jones and Gallivan 2007; Soh and Sia 28 

2004). For instance, appropriate use of the ES by managers for decision making tasks will 29 

depend largely on how well operational staff uses the system to capture transactions (Alvarez 30 

2008). Consequently, Markus (2004) highlights the possibility of ES failures due to the 31 

lack/misuse of ES by the operational staff.  32 

Incidentally, Information Systems use (synonymous with the terms usage, use, system use) has 33 

also mostly received casual treatment in research, lacking attention to its conceptualization, 34 

measurement and assessment of impact (Burton-Jones and Straub 2006; Petter et al. 2008). 35 

Despite over three decades of research, beginning with Barkin (1977) on how system use 36 

influences individual and organization impacts, and consistent still with the early observations of 37 

DeLone and McLean (2003) which highlighted that system use suffers from a “too simplistic 38 

definition” (p. 16), the definition and measurement of the construct seems to be still problematic 39 

(McLean and Sedera 2010). With the intent of exemplifying several perceived gaps, Appendix A 40 

provides results of an archival analysis of 65 studies published between 1985 and 2011, that 41 

specifically investigates the relationship between use and impacts similar to the DeLone and 42 
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McLean IS success model (1992). The analysis evidences that the sample work: (i) mainly 43 

focuses on functional IT (69%), with only 6% focusing on Enterprise IT; (ii) demonstrates 44 

greater focus on frequency and duration (75%) when measuring system use, with only a handful 45 

(11 in total; 2 in ES context) focusing on such aspects as exploratory and depth of use; aspects 46 

suggested as insightful for usage studies in recent studies (e.g. Burton-Jones and Gallivan 2007).  47 

Two recent publications by, Burton-Jones and Straub (2006) and Burton-Jones and Gallivan 48 

(2007) have provided much needed considerations for deeper understanding of system use. 49 

Burton-Jones and Straub (2006) proposed a systematic two-staged approach to (re)conceptualize 50 

and measure system use based on the user, system and/or task, for a specific research context. 51 

Burton-Jones and Gallivan (2007) proposed a framework to understand interdependencies and 52 

forms of use. However, despite their substantial contributions to our knowledge, neither 53 

framework has been operationalized beyond the original studies. 54 

The main objective of this study is to better understand ES-Use, considering its multiple key-55 

user-groups and lifecycle phases. In doing so, we adopt and apply the guidelines of Burton-Jones 56 

and Gallivan (2007) and Burton-Jones and Straub (2006). We conceptualize ES-Use as a 57 

continuum that evolves over time—across the ES lifecycle phases. Our nomological net tests, 58 

based on the IS success model of DeLone and McLean (1992), observe the relationship between 59 

ES-Use and individual performance measured through Individual Impact. Finally, our research 60 

provides what we believe is the first empirical evidence for the forms of ES-Use as conceived by 61 

Burton-Jones and Gallivan (2007) and based on the key-user-groups of ES and ES lifecycle 62 

phases.   63 
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The remainder of this paper proceeds as follows. We commence the paper by introducing two 64 

important considerations of ES-Use: (i) key-user-groups and (ii) ES lifecycle phases. Next, we 65 

define ES-Use. Herein, we adopt and apply the notions of ‘forms of ES-Use’ of Burton-Jones 66 

and Gallivan (2007) that provide a logical rationale for better understanding ES-Use. The 67 

research model is presented next with a description of the key constructs and measures. 68 

Subsequently, the empirical investigation is presented, where the research context is introduced. 69 

The subsequent data analysis begins with a summary of demographic details of the respondents, 70 

followed by descriptive statistics. Next, the results of the construct validation are reported. The 71 

analysis concludes with a discussion of six structural models designed to investigate the 72 

relationship between ES-Use and impacts. The paper concludes with a summary of findings, 73 

research and practical implications, limitations and suggestions for future research.  74 

CONSIDERATIONS FOR ES-USE 75 

We identify two salient considerations that must be recognized when making observations of ES-76 

Use: (i) the differences in ES-Use by its multiple key-user-groups, and the (ii) evolution of ES-77 

Use across phases of the ES lifecycle. We believe that these two considerations will shape the 78 

definition, selection of measures and impact of ES-Use on individual performance. It is noted 79 

that the two considerations differ from the antecedents of system use. For example, training and 80 

intention to use are antecedents that will impact on ES-Use (Amoako-Gyampah and Salam 2004; 81 

Devadoss and Pan 2007). 82 
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The Key-Users3 of Enterprise Systems 83 

The key-user-groups of ES are defined through their roles and responsibilities. As Strong and 84 

Volkoff (2010) note, ES key-user-groups are interconnected, yet distinct. Researchers agree upon 85 

four internal4 ‘end-user-groups’ of ES: operational, managers, strategic staff and IS personnel5 86 

(Gable et al. 2008; Grover et al. 1996; Seddon et al. 1999). Unlike a traditional IS, where a 87 

dedicated system is assigned to a specific user group (e.g. a transaction processing system is 88 

dedicated to operational staff), an ES gives the organization an opportunity to employ a ‘single’ 89 

system for all its end-users. This unique ability to serve all end-user-groups with a single ES 90 

provides organizations with great potential for process standardization, automation and 91 

transparency (Liang et al. 2007; Morris and Venkatesh 2010). However, key-user-groups 92 

commonly have multiple, and often conflicting, objectives and priorities that lead them to 93 

interact with the ES differently (Devadoss and Pan 2007).  94 

Table 1 illustrates the different requirements of the key users, and has been developed based on 95 

the study of Anthony (1965).  96 

<<< Insert Table 1: Views of Key-User-Groups here >>> 97 

As per Table 1, the differences in system and information requirements of the key-user-groups 98 

outlined in Table 1 influence the manner in which they use the ES. For example, operational staff 99 

                                                 

3 The term ’key users’ 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 highly processed outside the IS and are distant from any IS that may have 

originated certain of their details). The term ‘key users’ is synonymous with ‘stakeholders’ and ‘employment user groups’ in 

some studies (See Seddon et al. (1999)) 
4 External parties (suppliers, customers, etc.) are considered ‘external end-users’ of a system. 
5 IS staff/technical staff are typically excluded from IS success studies to avoid any possible bias that they will introduce through 

their inclination to rate a system as high, given those constructs will be considered as proxy measures of the worth of the IT 

departments (Gorla et al. 2010). 
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would access the ES on a day-to-day basis to complete transactions, while a manager would 100 

access the same system periodically seeking aggregated management information of past 101 

transactions. The differences in requirements and behavior amongst user groups outlined in 102 

Table 1 highlight the need to understand the usage patterns of the key-users.  103 

ES Lifecycle Phases  104 

Markus et al. (2003) suggest two phases for the ES lifecycle beyond go-live: (i) shakedown and 105 

(ii) onwards/upwards. The period immediately after the go-live phase is the shakedown phase, 106 

during which, ES users learn new system features and functions and adjust their work practices. 107 

The onwards/upwards phase follows the shakedown phase and denotes a stable ES. 108 

Organizations in this phase will see high user acceptance of the ES and fewer ongoing technical 109 

issues of the ES. Also from hereon in, the organization and its ES-Users are also looking to 110 

derive value from their ES investment through enhancements and value-adding functions. 111 

Markus et al. (2000) argue that the user experiences and system success would be substantially 112 

different across these two lifecycle phases. Ross and Vitale’s (2000) study of 15 organizations 113 

found that all organizations underwent a “productivity dip” (p. 237) at the shakedown phase, 114 

while gaining productivity improvements in the onwards/upwards phase. They too attributed 115 

gains in productivity to appropriate use of the ES.  116 

Researchers attribute the decline in productivity with ES to factors arising from users’ lack of 117 

familiarity with the new system (Strong and Volkoff 2010; Sumner 2000). Several IS researchers 118 

have demonstrated that ES-Users, especially operational staff, face a steep learning curve in the 119 

shakedown phase and could take several years to ‘master’ complex ES software features and 120 

functions (Botta-Genoulaz and Millet 2005; Mandal and Gunasekaran 2003). Therefore, during 121 

the shakedown phase most ES installations restrict access to the system and operations by 122 
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enabling only ‘mandatory ES functions’ (Amoako-Gyampah and Salam 2004; Kumar et al. 123 

2003) until users develop a sufficient level of proficiency. On the other hand, users in the 124 

onwards/upwards phase receive more liberal access to value-adding system features and 125 

functions (Botta-Genoulaz and Millet 2005) through experience and practice. Social science 126 

researchers identify years of experience, structure of the task and ‘deliberate practice’ as having 127 

a substantial influence on individual performance (Chi et al. 1988; Ericsson and Smith 1991). 128 

For example, Eriksson et al. (1993) demonstrate that an individual’s performance is a monotonic 129 

function of the deliberate practice. 130 

The two considerations suggest that ES-Use must be carefully examined with close attention 131 

paid to key-user-groups and the phases of the lifecycle. Determining the key-user-group is 132 

straightforward and in most cases, the job title of the respondent is adequate to assign him/her to 133 

one of the key-user-groups. Where it is unclear, researchers could gather a statement regarding 134 

the specific tasks that they engage in with the system. When determining the lifecycle phase, 135 

researchers can guidelines proposed by Markus et al. (2000) to determine “major activities of 136 

phase” and/or “phases of success measures” (p. 28-31).  137 

DEFINING ES-USE  138 

We define ES-Use as “the extent to which the Enterprise System is incorporated into the user’s 139 

business processes or tasks across the phases of the lifecycle”. The terms ‘business processes’, 140 

‘incorporation’ and ‘lifecycle phases’ make this definition specific to the context of ES. 141 

Furthermore, our definition takes into account the changes to ES-Use through key-user-group 142 

and lifecycle phase.  Our definition is similar to that of Goodhue and Thompson (1995), but we 143 

place a greater emphasis on the terms ‘incorporation’ and ‘business processes’. 144 
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Incorporation is the key term in our definition. When measuring ES-Use, we are interested in 145 

both the short- and long-term and the impact on the user’s performance. We hold that the only 146 

type of use that produces these effects is that in which the ES has become a part of the user’s 147 

standard operating procedures (i.e. has been internalized and become part of the user’s process 148 

knowledge). Experimental or casual use in which a system is not regularly incorporated into the 149 

user’s processes does not provide long-term effects on the business and cannot therefore be 150 

considered ES-Use for this purpose. An additional consideration here is that incorporation 151 

includes regular use in a process that might not be executed on a continuous or even daily basis. 152 

Examples of this type of use would be an executive (strategic level) staff member using the 153 

accounting module of an ES for a month-end process, which is regularly executed. A higher state 154 

of incorporation is stated in psychology where users ‘introject’ an IS into their business process 155 

or task. The term introject describes an unconscious internalization of aspects of the world 156 

(especially aspects of persons) within the self in such a way that the internalized representation 157 

takes over the psychological functions of the external objects (Ericsson and Smith 1991). This 158 

notion has parallels in the work of Burton-Jones and Straub (2006) who employed the term 159 

“cognitive absorption” of Agarwal and Karahanna (2000) to capture users’ “employment of the 160 

system” (p. 236).  161 

Forms of ES-Use  162 

Embedding the two considerations of ES-Use in our definition suggests that there will be 163 

interesting patterns of ES-Use based on the lifecycle phases and user groups. To understand how 164 

these considerations influence ES-Use, we employ Burton-Jones and Gallivan’s (2007) 165 

conceptualization of the forms of (ES)-use, from which we employ their notions of structure, 166 

function, and context. According to Burton-Jones and Gallivan (2007), “the function of a 167 
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construct refers to the effects or output of the phenomena that the construct is used to reflect, and 168 

the structure of a construct refers to the actions and interactions among individuals that generate 169 

the collective phenomenon that a collective construct is used to reflect” (p. 661). In line with our 170 

arguments presented earlier, we hypothesize that the ES-Use of the members of a key-user-group 171 

across the lifecycle phases will demonstrate different structures of use, yet all key-users 172 

converge on the same intended function. This argument is similar to that made by Burton-Jones 173 

and Gallivan  on the function and structure of using QuickBooks (p.661). The third element 174 

context of usage, accounts for the influence of contextual factors. Herein, we adopt the 175 

suggestions by Burton-Jones and Gallivan (2007) to observe differences in the outcome (context-176 

function) and to use patterns themselves (context-structure) as a result of the timeline observed in 177 

this study through the lifecycle phases. The other contextual factors are controlled in the current 178 

study by selecting the same ES (i.e. SAP), sample organizations of a similar nature and located 179 

in the same geographical area, with the ES implemented by the same implementation partner, 180 

and targeting users of the same business processes. 181 

When observing the structure of usage, Burton-Jones and Gallivan (2007) follow the suggestions 182 

of Morgeson and Hofmann (1999) who proposed observing: (i) interactions and (ii) forms of use. 183 

The current study does not attempt to measure the interaction of usage but focuses solely on the 184 

forms of ES-Use. However, before observing forms of use, Burton-Jones and Gallivan (2007) 185 

contend that ‘interdependencies-in-use’ through interactions of collective use must first be 186 

established (p. 663). According to Burton-Jones and Gallivan (2007), ES are a prime example of 187 

a system that demonstrates interdependencies-in-use. Moreover, given the business process 188 

orientation of ES (Al-Mashari 2001; Dreiling et al. 2008; Recker et al. 2011), the 189 
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interdependencies-in-use are inherently engraved in ES. Thus, it can be argued that key-user-190 

groups of this study demonstrate strong ‘collective use’.  191 

Having established collective use we can now distinguish the form of collective use (Burton-192 

Jones and Gallivan 2007). Burton-Jones and Gallivan (2007) cite Kozlowski and Klein (2000) 193 

who suggested two forms of collective use: shared and configural.  194 

In Burton-Jones and Gallivan’s (2007) article, shared use originates in the attributes of 195 

individuals and emerges when the use is homogeneous amongst the members. Shared use also 196 

assumes that all members use the system with similar levels of intensity and frequency. On the 197 

other hand, configural usage is more likely to occur, if the user group is complex (e.g. it has 198 

members with diverse backgrounds), the system is highly complex (e.g. it contains many diverse 199 

features) and the tasks are highly complex (e.g. task contain many varied sub-tasks).  200 

The characteristics of configural use map ideally with the ES-Use of managers, while the ES-201 

Use of operational staff aligns perfectly with the characteristics of shared use (see Table 1). 202 

Moreover, purported changes to ES-Use as a result of the lifecycle phases are captured through 203 

contextual factors. 204 

Figure 1 below is an adoption and extension of the work of Burton-Jones and Gallivan’s (2007; 205 

p. 668) Figure 3 for ES taking into account two multiple key-user-groups of ES and the two 206 

phases of the ES lifecycle. Their framework on forms of use is ideal for understanding how 207 

different key-user-groups use the same Enterprise System differently. Having identified the 208 

appropriate form of ES-Use for operational and management staff, we then extend Burton-Jones 209 

and Gallivan’s framework to explore how ES-Use within a key-user-group changes across the 210 

two lifecycle phases. 211 
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<<< Insert Figure 1: Forms of ES-Use across Managerial and Operational Employment User 212 

Groups (developed for ES context using Burton-Jones and Gallivan 2007) here >>> 213 

Models II and IV of Figure 1 depict the shared form of ES-Use by operational staff for the 214 

shakedown and onwards/upwards ES-lifecycle phases respectively. Models I and III depict the 215 

configural form of ES-Use by the management staff for the shakedown and onwards/upwards ES 216 

lifecycle phases respectively. When describing the management configural use pattern, Burton-217 

Jones and Gallivan (2007), refer to it as a “…distinct pattern whereby some users employ 218 

different parts of a system, for different sub-tasks, and different cognition/affect…” (p. 668).  219 

ES-Use Continuum 220 

When studying complex phenomena such as the ES, lifecycle wide observations are 221 

recommended. For example, ES-Users typically start using the system with a basic 222 

understanding of the system (Botta-Genoulaz and Millet 2005) then gradually explore system 223 

features and functions and exploit the system towards the later phase of the lifecycle. In March’s 224 

theory of learning (1991), it is suggested an average individual reaches the peak performance 225 

through basic learning, followed by exploration. Similar views are held in psychology literature 226 

as well (Eriksson and Charness 1994).  227 

Thus, ES-Use patterns over a lengthy lifecycle can be conceived as a continuum that is 228 

characterized through three stages: requisite use  exploratory use  depth of use. It is 229 

expected that users will engage in requisite use at the shakedown phase. Requisite use, also 230 

referred to as basic, mandatory, essential and obligatory use, denotes one’s use of the system to 231 

complete the minimum requirements of a business process/task. System use of requisite nature 232 

will be near mandatory with no access to alternative/manual systems. At the requisite stage, users 233 
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will have less knowledge of the system features and functions and system administrators will 234 

provide access restricted to the mandatory tasks. When users are engaged in requisite use, use 235 

measures of frequency and duration are adequate to gauge ES-Use. 236 

Over a period of time, users will grow in knowledge and confidence and develop a better 237 

appreciation of the capabilities of the system. At this stage, users are more likely to explore the 238 

system features and functions to add value to their job tasks and so will be introduced to further 239 

training programs in order to facilitate further knowledge. For this exploratory stage, ES-Use 240 

measures of frequency and duration are less appropriate, as users are expected to explore system 241 

features and functions with the intention of increasing quality of the outcomes. 242 

The third stage of the ES-Use continuum reflects a deeper understanding of the system features 243 

and function. Depth of use is therefore associated with using the system’s features and functions 244 

to its fullest capacity. As Burton-Jones and Straub (2006) point out, depth of use scale must be 245 

task-centered and captures the use of appropriate features and functions related to the users’ 246 

work functions. Moreover, users in this stage will be immersed in their tasks, using the system 247 

having reached a degree of stability. The ”value-adding” use captures ES-Use that is volitional 248 

and must be conducted to achieve a specific value-adding objective. Value-adding use captures 249 

the additional (none-core, non-automated and/or non-compulsory) use by the user conducted to 250 

enhance the output or impact.  251 

When deriving measures for depth of use, researchers can rarely rely on existing measures, as the 252 

depth of use must be defined for individual contexts. Therefore, when deriving measures for 253 

depth of use, the researcher must have a comprehensive understanding of value-adding system 254 

features and functions (or in the case of Burton-Jones and Straub (2006), seek assistance from a 255 

domain expert to develop the measures). Moreover, depth of ES-Use may be influenced by the 256 
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current configuration of the system at the organization. For example, some system features that 257 

are considered advanced, may not be activated in the system in some organizations. Finally, 258 

researchers must be careful not to include an exhaustive list of measures for depth of use. 259 

Instead, similar to the approach of Burton-Jones and Straub (2006), measures of depth of use 260 

should account for the task’s underlying structure.   261 

THE RESEARCH MODEL 262 

Figure 2 depicts the research model for this study, depicting the hypothesized relationship 263 

between ES-Use and Individual Impact. The impact of use on individual performance has been 264 

the premise for several studies. For example, this relationship has been widely studied in 265 

research employing the DeLone and McLean (1992; 2003) IS success model as the theoretical 266 

basis. Furthermore, the relationship between Use and Impacts (for both individual and 267 

organization) has been suggested in the IS nomological net of Benbasat and Zmud (2003) and 268 

Gable et al. (2008). Burton-Jones and Straub (2006) and Burton-Jones and Gallivan (2007) also 269 

advocate the important role of System Use in determining Individual Impact.  270 

<<< Insert Figure 2: A Nomological Net of ES-Use here >>> 271 

The independent variable –ES-Use – has been conceived as a formative construct; with five 272 

mutually exclusive formative constructs. This conceptualization is consistent with measurement 273 

model specifications by Jarvis et al. (2003) (see Type II model, p. 205). The five constructs of 274 

ES-Use are derived to capture the variations in forms of ES-Use due to key-user-groups and 275 

lifecycle phases. They relate to the continuum of ES-Use; where all constructs contribute to the 276 
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overall ES-Use. However, when employing constructs of ES-Use, one must carefully consider 277 

them in light of their function, structure and context. 278 

The dependent variable—Individual Impact—measures whether a system has improved the 279 

user’s decision-making productivity, produced a change in user activity, or has changed the 280 

decision maker’s perception of the importance or usefulness of the system (Gable et al. 2008). 281 

To measure Individual Impact, we employ the validated measures of Gable et al. (2008) as 282 

several similarities between the current study and the Gable et al. study further justify the 283 

selection of their measures for Individual Impact. Both studies are on ES, specifically on SAP. 284 

Both studies use the same theoretical background of DeLone and McLean (1992) and gather data 285 

from similar user groups. 286 

THE EMPIRICAL INVESTIGATION 287 

A field study was designed to test our propositions of ES-Use and its relationship with Individual 288 

Impact. The study objectives required that data be gathered from organizations at two lifecycle 289 

phases, involving the key-user-groups of ES. In our empirical analysis, we use data gathered 290 

from three organizations: two in the onwards/upwards phase and the other in the shakedown 291 

phase. All three organizations were using the Material Management and Sales and Distribution 292 

modules of the SAP — the market leading ES software. The study organizations provided an 293 

ideal study context, being relatively homogenous, thus minimizing extraneous influences — all 294 

three organizations are based in one geographical location; all have implemented the same ES 295 

(SAP), by the same implementation partner; all three organizations deal with high volumes of 296 

manufacturing, purchases and the provision of sales support for their subsidiaries worldwide. 297 

Following the guidelines of Markus et al. (2003), several semi-structured interviews were 298 

conducted with the IT managers to determine the lifecycle phases of the organizations. These  299 



15 

 

interviews gathered information on a sample of 10 characteristics of the shakedown and 300 

onwards/upwards phases of the ES lifecycle (Markus et al. 2003). Through this information, we 301 

determined that organizations A and B are in the upward phase of the lifecycle, while 302 

organization C is at the shakedown phase.  303 

The field survey targeted 475 operational and management users of the three organizations. 304 

Strategic level employees were not targeted, focusing only on the frequent users of ES. All 305 

respondents were engaged in tasks of the materials management, sales and distribution, and 306 

production planning modules. The study instrument was circulated with the endorsements of the 307 

Chief Operating Officer and the Chief Information Officer. The survey yielded 354 responses, 308 

two of which were removed from the data analysis due to incomplete data or perceived frivolity, 309 

leaving 352 valid records for data analysis (a response rate of ~74%). 310 

The survey was non-anonymous, but confidential. It included a section to gather respondents’ 311 

demographics including name, position, number of years with the company, number of years in 312 

the industry sector and a brief description of their involvement with the SAP system. Table 2 313 

depicts a summary of the demographic details of the sample. 314 

<<< Insert Table 2: Respondent Demographics here >>> 315 

The independent variable — ES-Use — is measured using eighteen (18) perceptual measures.  316 

The survey item examples for the procurement users, corresponding dimensions and their lineage 317 

are depicted in Table 3. The tasks associated with depth of ES-Use were provided to us by an 318 

industry expert and were then confirmed by the case organizations. Two criterion items were 319 

employed as global measures of the constructs as per the guidelines of formative research 320 

validation (Diamantopoulos 2009; Diamantopoulos and Winklhofer 2001). The survey item 321 
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examples in Table 3 are specific to the data collection of the operational staff at the purchasing 322 

department of the three companies, where “procurement” was the process. The task name in the 323 

instrument was replaced with the corresponding process of the respondent. Moreover, measures 324 

for the depth of ES-Use for managers changed to suit managerial tasks. Following the 325 

suggestions of Burton-Jones and Straub (2006) to measure the phenomenon using “rich” 326 

measures, all survey items were modified to include (i) the system, (ii) the task and (iii) the user
6
. 327 

The questionnaire was pilot tested at Company A with a sample of 10 users (3 managers and 7 328 

operational) to increase face validity. The pilot exercise particularly focused on improving the 329 

clarity and suitability of the depth of ES-Use measures. Overall consensus of the pilot panel with 330 

respect to both the construct and the items suggested that the measurement instrument scales had 331 

adequate face validity. The study employed a seven-point Likert scale with the end values (1) 332 

‘Strongly Disagree’ and (7) ‘Strongly Agree’, and the middle value (4) ‘Neutral’ for all measures 333 

from items 5-18.  334 

Recent literature (Sharma et al. 2009) has argued against the common practice of gathering 335 

perceptual data on both the independent variable and the dependent variable from the same 336 

respondent, as it may create Common Method Variance (CMV)
7
. However, as observed in Gorla 337 

et al. (2010), CMV is more likely to exist in abstract constructs (e.g. attitude), compared to 338 

concrete measures associated with IS success. Malhotra et al. (2006)  too, earlier confirmed that 339 

IS success research is less susceptible to CMV. Moreover, CMV is less of a concern with 340 

formative constructs, given that items need not co-vary.  341 

                                                 

6 Burton-Jones and Straub (2006) note that there were no studies of system use that captured the phenomena using all three 

aspects in a single measure. 
7 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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<<< Insert Table 3: Measures of ES-Use here >>> 342 

RESULTS OF THE EMPIRICAL INVESTIGATION 343 

Data analysis was completed in three steps. We first examined the descriptive statistics and the 344 

proposed measurement model for Companies A, B and C. Next, the hypothesized structural 345 

model is examined. Step three involves observations to changes to forms of usage as per Figure 1. 346 

Descriptive Statistics 347 

Table 4 presents the descriptive statistics for the ES-Use measures for the complete sample. The 348 

current study sample characteristics are similar to those of prior ES studies (Gable et al. 2008; 349 

Sedera et al. 2010) 350 

The variance inflation factors (VIF) from a regression of hours (frequency and duration), 351 

exploration, depth of use and cognitive absorption against Individual Impact ranged from 1.28 – 352 

2.28, indicating no significant multicollinearity (Diamantopoulos et al. 2008; Mathieson et al. 353 

2001). Next, skewness and kurtosis tests on measures support the normal distribution of data.  354 

<<< Insert Table 4: Descriptive Statistics of ES-Use measures here >>> 355 

Measurement Model 356 

Table 5 reports the findings of the factor analysis for the scale measures of ES-Use, with cross 357 

factor loadings below 0.35 suppressed. All items measured using the scale data loaded with the 358 

a-priori construct significantly (p<0.01), with all loadings more than 0.78 (loadings > .70 359 

suggested) (Hair et al. 1998). Moreover, none of the items load highly on the other constructs. 360 

Scale reliabilities for all constructs were recorded higher than Nunnally’s (1967) minimum 361 
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guideline of 0.60. The same test was conducted, separately, for the three companies, yielding 362 

similar results with regard to item loadings, with minor changes to cross factor loadings.  363 

Further support for construct validity was sought through intercorrelations of the constructs. 364 

Following the guidelines established by Fornell and Larcker (1981), it was observed that the 365 

square root of the average variance shared between each construct and its indicators is higher 366 

than 0.50 and in all cases it is higher than the variance it shares with the other constructs. The 367 

findings above suggest that the validity and reliability of the data are adequate for testing of the 368 

structural model. 369 

<<< Insert Table 5: Exploratory Factor Analysis of ES-Use measures here >>> 370 

Structural Models and Nomological Validity  371 

In order to demonstrate comparative differences of our conceptualization of ES-Use, six models 372 

are developed and tested. The testing approach, suggested by Edwards (2001), parallels the 373 

model comparison in Burton-Jones and Straub (2006). Models 1, 2, 3 and 4 treat each of the 374 

constructs of ES-Use as independent components separately, while the fifth consolidated model 375 

includes all dimensions. The sixth model depicts a higher-order construct where all dimensions 376 

are treated as formative indicators.  377 

For all analyses presented in Table 6 the path coefficient (β) between the constructs, R
2
 for 378 

Individual Impact, and computed t-values for each variable at the significance level of 0.05 alpha 379 

are reported. As per recommendations by Mathieson et al. (2001), and exemplified in Burton-380 

Jones and Straub (2006), we compare R
2
 values and path coefficients of the constructs using 381 

SmartPLS software (Ringle et al. 2005).  382 

<<< Insert Table 6: Alternative Measurement Models here >>> 383 
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The following observations are made from our analysis as shown in Table 6. 384 

Model 1 in Table 6 tests the relationship between frequency and duration measures associated 385 

with requisite ES-Use and its relationship with Individual Impact, indicating a small path 386 

coefficient (β REQUISITE = 0.105) explaining only 2% of the variance of the dependent variable. 387 

Model 2 reports results of the relationship between exploratory ES-Use and Individual Impact. 388 

The results indicate a higher path coefficient between the variables (β EXPLORATORY = 0.438) than 389 

for Model 1 with an R
2
 of 0.28 (28%). Model 3 shows the effect of depth of ES-Use on 390 

Individual Impact. The path coefficient (β DEPTH = 0.552) with 39% explained variance of the 391 

dependent variable shows that depth of ES-Use captures higher variance than Models 1 and 2. In 392 

Model 4, akin to Burton-Jones and Straub (2006), we demonstrate cognitive absorption 393 

(introjection). The results indicate an R
2
 (β COG: ABSORP:  = 0.501) and a path coefficient of 30%. 394 

The consolidated model (Model 5) depicts the relationship between ES-Use when all use 395 

constructs are regressed on Individual Impact. The combined measures explain 36% of the 396 

variance of Individual Impact. Finally, Model 6 treats all constructs as formative indicators of 397 

ES-Use, with each construct making a significant incremental contribution to R
2 

of ES-Use, 398 

suggesting that all measures are valid and causative.  399 

In summary, several observations are made in the aforementioned analyses: (1) the existence of 400 

four distinct types of ES-Use; (2) the inadequacy of employing ‘frequency’ or ‘duration’ based 401 

extent measures (Model 1) for understanding complex IS such as ES, (3) the value of measuring 402 

explorative use (Model 3), especially at the early phase of the ES lifecycle and (4) the vital 403 

contributions of measuring depth of ES-Use and cognitive absorption.  404 

Empirical Investigation of the Forms of ES-Use 405 
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Having demonstrated nomological validity of the ES-Use construct, we now seek empirical 406 

evidence of the forms of ES-Use as per the discussion summarized in Figure 1. Herein, we 407 

specifically observe the ES-Use patterns influenced by the two critical considerations introduced 408 

earlier in the paper: (1) key-user-groups, and (2) the ES lifecycle phases.  409 

In order to investigate configural and shared ES-Use, we conduct a series of independent sample 410 

t-tests for the six (6) scenarios as depicted in Figure 3. All t-tests were conducted at the construct 411 

level (e.g. exploratory, depth). When testing the six scenarios through independent sample t-412 

tests, a comparison must be made between two samples. Though this is not an issue for the 413 

onwards/upwards phase where two different organizations were in the sample (Companies A and 414 

B), this was not the case for the shakedown phase (Company C). Thus, we follow the guidelines 415 

of Madow and Madow (1944) and Koop (1971) to divide the Company C sample into equal 416 

halves (denoted as C1 and C2).  417 

<<< Insert Figure 3: Six scenarios of ES-Use here >>> 418 

In Figure 3, scenarios I to III describe the shared use by operational staff, while scenarios IV to 419 

VI describe the configural use by management staff. Also, scenarios I and IV are associated with 420 

the shakedown phase; while scenarios II and V are associated with the onwards/upwards phase. 421 

Scenarios III and VI compare the ES-Use differences across the two lifecycle phases.  422 

The results of the paired independent sample t-tests prove to be interesting. For scenario I in 423 

Figure 3, where samples C1 and C2 were tested, no significant differences were observed for any 424 

of the ES-Use constructs. This finding is consistent with Burton-Jones and Gallivan (2007), 425 

where the ES-Use would be similar where use is homogenous and the ES-Use is stable. 426 

Furthermore, t-test results of scenario II in Figure 3 (Comparing companies A and B in the 427 

onwards/upwards phase) also do not demonstrate any significant differences in relation to the 428 
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ES-Use constructs. Scenario III of Figure 3 compares ES-Use of Company C against Companies 429 

A and B. Here, we see statistically significant differences between the pairs (C vs. A|B) for all 430 

ES-Use constructs. We attribute these differences to the evolution of ES-Use, where we expect 431 

the operational staff of A and B would be in the latter phases of the ES-Use continuum.  432 

Moving to management staff, we first investigate scenario IV of Figure 3, where t-test results 433 

show that there are no differences between sample C1 and sample C2 for the constructs of ES-434 

Use. On the other hand, the t-test results of scenario V demonstrate statistically significant 435 

differences for all ES-Use constructs between samples A and B. Through scenario V, we 436 

provides empirical evidence for Model I of Figure 3 of Burton-Jones and Gallivan (2007), where 437 

they argue that “...[use] is stable over time (model I): for example, due to members having 438 

different but stable job roles that require the use of different features of an information system” 439 

(p. 668). Our results in scenario IV provide evidence to support model III of Burton-Jones and 440 

Gallivan (2007). Similar to the analysis of the operational staff, all ES-Use constructs 441 

demonstrate statistically significant differences between Companies C vs. A|B.  442 

SUMMARY 443 

System use is an important concept for both Information Systems researchers and practitioners. 444 

However, the complexity of this phenomenon in both conceptualization and operationalization 445 

has discouraged IS researchers from making in-depth observations. Using recent advances in this 446 

paradigm by Burton-Jones and Straub (2006) and Burton-Jones and Gallivan (2007), we 447 

explored ES-Use, its patterns and its impact on the key-users. We provided two key 448 

considerations that must be acknowledged in observing ES-Use patterns: the user group and 449 
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lifecycle phase. These two considerations in ES-Use are congruent with the concepts of function, 450 

structure and context in Burton-Jones and Gallivan (2007). 451 

We make several contributions through this research:(i) we identified patterns of ES-Use 452 

amongst a user group, (ii) we demonstrated how ES-Use evolves over lifecycle phases, (iii) we 453 

observed a continuum of ES-Use, (iv) we demonstrated a significant, positive relationship 454 

between ES-Use and individual performance measured through Individual Impact, and (v) we 455 

conceived ES-Use as a formative construct and demonstrated the relative emphasis of each 456 

construct of ES-Use according to user group and lifecycle phase. Our findings are validated 457 

through an empirical analysis of data gathered from 352 respondents representing three 458 

organizations.  459 

Research Contributions  460 

The primary motivation of the current study is to demonstrate how ES-Use contributes to 461 

individual performance. Although many studies have investigated this phenomena and the 462 

relationship, as per Appendix A, we identified several gaps in past studies. Especially as for 463 

contemporary Information Systems, of which ES is an archetype, measures capturing exploratory 464 

and deep use are essential (Burton-Jones and Straub 2006).  465 

We conceptualized ES-Use as a formative construct employing frequency, duration, exploration, 466 

depth and cognitive absorption. The measures for the constructs were developed with reference 467 

to prior studies, adhering to the current context and following the guidelines of Burton-Jones and 468 

Straub (2006) and Burton-Jones and Gallivan (2007). Our results demonstrate that, while all the 469 

constructs of ES-Use make significant contributions to define ES-Use, certain constructs may be 470 

less useful for some user cohorts or for some phases of the lifecycle. For instance, shown in 471 
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Table 6, it is evident that quantity-based ES-Use measures are less suitable for operational staff 472 

at later phases of the lifecycle and for managers.  473 

Table 6 also provides evidence of a significant positive impact of ES-Use on Individual Impacts 474 

for both operational staff and managers. As argued in prior studies, this study also evidences 475 

appropriate ES-Use as one of the key elements that determine individual performance (as shown 476 

in Table 6, over 30% of individual performance is explained by ES-Use). 477 

Through empirical validations, we identified a continuum of ES-Use, through which we 478 

observed that both operational staff and managers evolve in their ES-Use over the lifecycle 479 

phases. Both key-user-groups demonstrate the pattern, which begins with requisite use measured 480 

through duration/frequency to exploration to depth and possibly attaining a higher state of 481 

introjections through cognitive absorption. For operational staff, requisite and explorative use are 482 

more likely to occur in the first phase of the operational lifecycle phase, while depth of ES-Use 483 

and cognition are attained in the onwards/upwards phase.  484 

The derivation of ‘forms of ES-Use’ for operational staff and managers across the two lifecycle 485 

phases is a major contribution to IS research. Using guidelines provided for structure and context 486 

of usage by Burton-Jones and Gallivan (2007), we provided empirical evidence to distinguish 487 

shared from configural use. We witnessed how ES-Use remains the same within the same 488 

lifecycle phase (e.g. scenarios I and II in Figure 3), yet see differences in ES-Use in the 489 

subsequent lifecycle phase (e.g. scenario III in Figure 3). To the best of our knowledge, this is 490 

the first study to provide empirical evidence for Burton-Jones and Gallivan’s assertions (2007). 491 
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The current study makes contributions to the long-standing stream of IS success research as well. 492 

although many studies employ the DeLone and McLean IS success model as a theoretical lens, 493 

little attention has been paid to conceiving system use and understanding its contributions to 494 

individuals (Burton-Jones and Gallivan 2007; Burton-Jones and Straub 2006; Fagan et al. 2004; 495 

Gable et al. 2008; Petter et al. 2008; Petter and McLean 2009). For IS success researchers, we 496 

provide a strong basis for observing ES-Use when investigating system impacts. Answering the 497 

calls of past researchers (Burton-Jones and Gallivan 2007; Burton-Jones and Straub 2006; 498 

DeLone and McLean 1992; DeLone and McLean 2003; Gable et al. 2008), we validate ES-Use 499 

through a clear rationale, as a construct that goes well beyond its monotonic assumptions of 500 

whether one is using a system or not.  501 

For ES researchers, we provide a frame of reference to understand the complexity of ES-Use. 502 

ES-Use, perhaps different from traditional IS-use, should be understood from the perspective of 503 

its diverse user groups and lengthy lifecycles.  504 

ES practitioners too will benefit from the study results. At a broader level, our study provides 505 

support for a lifecycle-wide management strategy for Enterprise Systems. We witnessed the 506 

changes to ES-Use and consequently to Individual Impact across the lifecycle phases, in relation 507 

to the key-user-groups. Therefore, it is essential that practitioners plan for lengthy lifecycles.  508 

Moreover, since organizations are eager to move from the shakedown to the onwards/upwards 509 

phase as early as possible to attain higher productivity and benefits, our findings indicate that 510 

appropriate ES-Use could be a key determinant of the speed of movement between the lifecycle 511 

phases. Moreover, we found that key-user-groups have unique ways of using the system. As such, 512 

this would require specific tailor-made training and requirements analysis at all levels to deliver 513 

a system that provides highest services to all key-user-groups.  514 
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Our observation of the ES-Use continuum is important for ES administrators. System 515 

administrators can use the current study approach to take a ‘snap-shot’ of the user base to 516 

determine their phase in the ES-Use continuum to determine whether to allow users to have 517 

wider access to system features and functionality. Furthermore, observing the ES-Use phase will 518 

allow IT staff to introduce new complementary technologies such as Business Intelligence—519 

which would be useful only at later phases of the ES-Use continuum. For software vendors, this 520 

study provides further evidence of providing applications that are easy-to-learn and easy-to-use, 521 

as exploration and depth of ES-Use will depend heavily on such factors.  522 

Limitations and Future Research Opportunities 523 

There exist several limitations to this study. Firstly, the complexity of ES-Use has been 524 

constrained through our selection of a homogeneous sample. Replications in diverse industry 525 

sectors with other ES applications could further strengthen our approach. Secondly, we do not 526 

provide empirical assessment of the collective use of the ES. We agree with Burton-Jones and 527 

Gallivan (2006) that the Enterprise Systems is a prime context that demonstrates collective use, 528 

but found it to be too complex to operationalize in combination with the current objectives. The 529 

third limitation relates to the omission of the strategic users. Strategic ES-Use must also be 530 

carefully considered through a similar approach. Strategic staff (e.g. the CIO or CEO) does not 531 

use many system features and functions, instead they rely on the ‘information’ that is derived 532 

from the ES, and produced for them.  533 

 534 

  535 
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