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ABSTRACT

Measuring the success of Enterprise Resource Planning (ERP) systems for adopting organizations
is an emerging area of research. Our study complements the growing body of knowledge in this area as we
attempt to extend the dimensions of success in the measurement model proposed by Gable and colleagues
[20, 57, 60]. Overall, this study employed a three-phase approach to enhance its validity; however, in this
paper we will focus on the findings from the major phase. In the study’s main phase, we used postal surveys
in Finland and Estonia (two small Northern European countries with businesses adopting ERP systems) to
obtain empirical data from 62 subjects in 44 private firms in diverse industries. Our data analysis, using
criterion validity and structural equation modeling approaches, suggests that the dimensions of Workgroup
Impact and Vendor/Consultant which were added to the model proposed by Gable and colleagues are rele-
vant, and capable of offering useful insights regarding ERP systems success evaluations. The implications
of the study’s results are discussed.

Keywords: Enterprise Systems, ERP, ERP Systems Success Measurement, Evaluation, Structural Equation
Modeling, Criterion Validity, Firms, Northern Europe

ing a holistic view of a business by permitting the

INTRODUCTION

There are several types of enterprise
systems; examples include Customer Relation-
ship Management (CRM), Supply Chain Man-
agement (SCM) and Enterprise Resources Plan-
ning (ERP) systems [13, 14, 35, 41]. We focus
attention solely on ERP systems because the pre-
vious research efforts by Gable et al. 2003 [20]
and Sedera and Gable [60] that this paper draws
from concentrated on this specific class of enter-
prise systems. An ERP is a complex business
application designed to integrate business proc-
esses and functions, and it is capable of present-

sharing of common data and practices in a real-
time environment [3, 13, 14, 35, 41]. In this
study, we focus our discussions on the software
at a generic level by concentrating on its basic
functionality rather than distinguishing between
top-of-the-line and mid-market products. Empiri-
cal evidence exists suggesting that, in some re-
spects, the benefits of ERP may be comparable
even when systems’ types differ [e.g., 29, 38,
39]. Moreover, ERP systems classified as top
brands have been noted as not being totally simi-
lar as each might offer different capabilities [66].
The foregoing partly explains our choice of the
technology in lieu of types.
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Businesses worldwide are adopting ERP
for a variety of reasons, including legacy systems
replacement, cost reductions and faster informa-
tion transactions, among others [13, 14, 24, 39,
71]. The top ERP vendors include SAP and Ora-
cle [4, 39, 52]. ERP adoption continues to grow
globally [2, 4, 39, 52, 71] despite the difficulties
and risks encountered by organizations when
they adopt and implement these systems [17, 41-
43, 53, 67, 68]. It has also been reported that the
ERP market worldwide is expected to grow from
US$47.8 billion in 2004 to US$64.8 billion by
2009 [4] which gives an indication of the popu-
larity of the technology.

Assessing the success of ERP in adopt-
ing organizations is difficult because of their
complex nature [13, 14, 35, 41, 57]. Moreover,
such systems are capable of generating a wide
range of benefits (tangible and intangible) to
different organizational users [66]. Further, some
adopting organizations appear to have given up
hope of evaluating the benefits or success of their
ERP due to a lack of knowledge regarding such
exercises [26]. In-depth interviews with seven (7)
case companies in two Northern European coun-
tries (i.e., Estonia and Finland) regarding how
they evaluate the success of their ERP revealed
that only three (3) had any formal evaluations,
others told us that they do not do such evalua-
tions [26, 29]; yet, almost all of these firms have
adopted costly top brand ERP systems. Our ob-
servations are similar to those made by Kumar
[37] and Seddon et al. [64] where these research-
ers discussed the poor state of IS systems evalua-
tions in organizations. Seddon et al. [64, p. 11]
concluded, “...many firms do not conduct rigor-
ous evaluations of all their IT investments” per-
haps due to a lack of knowledge in such areas.
Further evidence of this lack of knowledge re-
garding how firms assess the benefits of their
ERP systems is provided in the survey of 232
respondents in American organizations that Rob-
bins-Gioia [53] conducted. The survey reported
that “46% of the participants noted that while
their organization had an ERP system in place
..., they did not feel their organization under-
stood how to use the system to improve the way
they conduct business.” Indirectly, this informa-
tion might be suggesting that ERP adopting firms
do not know what to assess or evaluate to ensure
that the technology enables them realize their
organizational goals.

Similarly, research in the area of ERP
systems success measurement, evaluations or
assessment is just beginning to surface (see [47,
57-61, 69, 74]) in comparison to the other as-
pects of ERP studies including the adoption and
implementation of such technologies that are
readily available in the literature [e.g., 1, 3, 17,
39, 71]. Thus, lack of knowledge on the part of
some practitioners about what to measure or as-
sess in the context of ERP systems is the primary
motivation for this study. Secondly, the paucity
of research into ERP systems success evaluations
in the extant IS literature is another motivation.
In some respects, we aimed at responding to the
calls made by researchers (e.g. [3, 68]) for more
studies to investigate other aspects of ERP. More
specifically, this present work seeks to comple-
ment the efforts of Gable and colleagues [20, 57,
60] toward the development of a measurement
model for enterprise (ERP) systems.

Toward that end, our main purpose is to
present an extended ERP systems success meas-
urement model or framework that could be of use
to organizations where such systems are being
adopted. Likewise, the information systems (IS)
community could benefit from our endeavor as
we replicate and enhance knowledge in this area
of research [7, 33, 57-61]. We ask the following
questions: Are the dimensions of success repre-
sented in the ERP systems success measurement
model proposed by Gable and colleagues com-
prehensive? If otherwise, can their model be ex-
tended to include any other relevant dimensions?
Is “ERP systems success measurement model” a
second-order factor as suggested by Sedera and
Gable [60]? Which dimension(s) may serve as
the best surrogate of ERP success?

Importantly, our focus is on private or-
ganizations in contrast to the public sector or-
ganizations that Gable and colleagues studied in
Australia [20, 57-61]. Mansour and Watson [40],
writing about the performance of IS in organiza-
tions, asserted that a government environment
differs from a private one because of the intense
competition usually seen in the latter, and a re-
cent study [28] in the region of this study indi-
cated that differences exist on the evaluations of
key IS issues between organizations in both sec-
tors. Thus, we contend that obtaining empirical
evidence from private organizations (firms) with
regard to their ERP systems success assessment
will be relevant for practitioners from that sector
because generalizing research findings across
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both sectors could be misleading (see e.g. [28,
50)).

The remainder of the paper is structured
as follows: Section 2 briefly discusses the re-
search setting. Section 3 provides a review of the
relevant literature. Section 4 describes the re-
search methodology and results. Section 5 pre-
sents the data analysis. The discussions and con-
clusion are presented in Section 6.

RESEARCH SETTING

This research is conducted in Finland
and Estonia (i.e., two small neighboring techno-
logically advanced Northern European countries)
with a combined population of approximately
seven million people [27, 73]. Finnish companies
began adopting ERP systems in the late 1990s
[24, 26, 38, 71] and the software is beginning to
spread to other parts of Europe, including Esto-
nia where the technology is ranked among the
top ten key IS management issues for the mid-
2000s [28-30]. SAP is among the most popular
ERP software in Finland, whereas Estonian firms
tend to procure mid-market products like Scala
and Navision [26, 29, 30], perhaps due to cost
considerations or factors. Finland and Estonia
share similar cultural values [25, 27, 44]. It is
important to point out this fact because research-
ers (e.g. [67]) suggest national culture might
have a bearing on ERP processes implementa-
tion. Thus, although our data comes from two
different countries, we are assured of the ho-
mogenous nature of the sample on a major dif-
ferentiator, namely, cross-national cultural dif-
ferences.

Furthermore, van Everdingen et al. [71]
noted that the penetration rates of ERP systems
among midsized companies in the Nordic region
were higher in comparison to those of other re-
gions in Europe. They attributed this to the cul-
tural factors of countries in the region and stated,
“This cluster [of countries] is recognized as the
most innovative cluster with relatively weak re-
sistance to new products and a strong desire for
novelty and variety” (p. 29). Thus, the relevance
of our research setting with respect to ERP sys-
tem acquisitions is recognized in the literature.

BACKGROUND

Our definition of ERP systems success
refers to the utilization of such systems to en-

hance organizational goals (e.g. see [20, 22, 45,
46, 69]. In the IS literature, the term “success”
has been used synonymously with effectiveness
[22, 41, 70], and we concur with Thong et al.
[70, p.252] when they stated that effectiveness of
an IS can be “defined as the extent to which an
information system actually contributes to
achieving organizational goals.” In brief, organi-
zations want an IS that permits ease of use, reli-
ability, and so forth. Further, the information
output of the systems must be adequate, usable,
etc [15, 46]. The support systems for the IS
should be effective [5, 70, 72], and the impact of
the system on the organization (including indi-
viduals and groups) should be recognizable [15,
59, 66].

We stress that the “success” being re-
ferred to is different in scope from the technical
installations for ERP implementation success
[41-43, 69], and we intend not to consider finan-
cial or monetary measures because such meas-
ures have been criticized [9, 15, 55]. The use of
such measures to evaluate the success of IS may
have confounding effects with other factors (i.e.,
endogenous and exogenous) that are unrelated to
the IS being assessed. Simply put, it is a difficult
task to determine the extent to which an IS con-
tributes to an organizational performance when
financial or monetary measures are employed for
analysis [5, 9, 15, 55].

That said, our scan of the literature re-
veals that a few researchers (e.g. [47, 74]) have
discussed ERP systems success by using the end-
user satisfaction instrument [16, 32]. Despite the
popularity of that instrument, criticisms have
been leveled at it for its limited focus [e.g., 55].
Tan and Pan [69] developed a framework for
ERP systems success assessment by including
both technical and strategic valuation of ERP
systems success, but using their framework might
be difficult because of its lack of validation — it
was developed using qualitative data. In their
framework, Markus and Tanis [41] elaborated on
enterprise systems success wherein a variety of
factors including the phases of implementations,
performance metrics, and outcomes were dis-
cussed. However, Markus and Tanis [41, p. 200]
noted that their “theoretical framework ... is too
broad in scope for direct empirical testing. Es-
sentially, the work of Gable and colleagues [20,
57, 60] provide perhaps the most comprehensive
ERP systems success measurement model to
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date. Their model is validated, and has been used
in other studies (e.g. [58, 65]).

Our first objective was to find out
whether the Gable and colleagues’ ERP systems
success measurement model is comprehensive.
To provide an answer to this question, we con-
sulted the literature and conducted case inter-
views with seven ERP adopting private firms in
Finland and Estonia. The findings of the case
studies are discussed in-depth elsewhere [26, 29].
In summary, these case studies provided us with
useful insights. We will discuss our major finding
in that regard below. With respect to the ERP
systems success model proposed by Gable and
colleagues [20, 57, 60], we believe presenting an
overview of IS evaluations research in general
will be enlightening given the fact that these re-
searchers developed their model from the extant
literature in this area of IS research.

Over the past three decades, evaluating
the value and success of IT systems for organiza-
tions has been a recurring issue [e.g., 5, 6, 8, 9,
15, 16, 22, 45, 46, 64], and various assessment
approaches have surfaced. One stream of re-
search focuses on the use of attitudinal, percep-
tual, and subjective measures [16, 32], while
another utilizes financial and objective parame-
ters [e.g., 6, 9, 51]. In both instances, understand-
ing the success or effectiveness of the IT systems
could be limited when the dimensions and meas-
ures of success are restrictive [5, 8, 22, 46].
Thus, perhaps it was the plethora of IS success
assessment approaches that led Keen [33] to seek
clarification of the “dependent variable.” In re-
sponse, DeLone and McLean [15] developed an
integrated, multi-dimensional, and inter-related
IS success model. Please see Figure 1. (The ac-
ronyms are provided below.)

SQ J\ Use

1 j\l/OI

IQ User

Satisfaction

Figure 1: DeLone and McLean (1992) IS Success

DeLone and McLean [15] themselves noted that
it is unlikely that any single, overarching IS suc-
cess evaluation measure will emerge and advised
that a combination of measures are necessary for
evaluating IS success, and commented:

“Researchers should systematically combine in-
dividual measures from the I/S success categories
to create a comprehensive measurement instru-
ment. The selection of success measures should
also consider contingency variables, such as the
independent variables being researched; the or-
ganizational strategy, structure, size, and the en-
vironment of the organization being studied; the
technology being used; and the task and individ-
ual characteristics of the system under investiga-
tion.” [15, p. 87-88].

Regarding ERP systems success evalua-
tions, perhaps the foregoing statement might
have stimulated Gable and colleagues [20, 57,
60] as they developed an additive model that
redefines the dimensions in the original DeLone
and McLean IS success model. Specifically, Ga-
ble and colleagues noted that Seddon and Kiew
[62] tested paths in the DeLone and McLean
model finding support for some but not for the
others. More recently, livari [31] investigated the
paths in the DeLone and McLean model report-
ing no relationships between Use and Individual
Impact. In brief, Gable and colleagues eliminated
(through multi-stage data collection and statisti-
cal analysis) the Use and User satisfaction di-
mensions. Arguments against dropping these
dimensions are also available in the literature [5,
8, 55, 61, 63]. In their arguments for the mutual
exclusivity of success dimensions, Gable et al.
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[20] suggested an overarching view of success in
which “each measure [and/or dimension] only
addresses one important aspect of IS success” (p.
578]. The ERP systems success dimensions re-
tained in Gable and colleagues’ model are as

System Quality

Information Quality

Individual Impact

| Organizational Impact

follows: System Quality (SQ), Information Qual-
ity (IQ), Individual Impact (II) and Organiza-
tional Impact (OI). Please see the illustration of
their model in Figure 2.

ERP
Systems
Success

Figure 2: Gable et al. (2003) ERP Systems Success Measurement Model

The directions of the arrows in Gable et
al. model are artifacts of statistical analysis.
These authors in their analysis used LISREL a
statistical tool that tends to support reflective
models, in contrast to the tool used in this study,
PLS Graph 3.0, that can support formative mod-
els as well as reflective ones [10-12, 21]. Gefen
et al. [21] provide a good explanation of these
terms; according to them, “When a construct,
such as intelligence, cannot be measured directly,
researchers measure it indirectly using several
indicator variables... When the scores are as-
sumed to measure the same underlying aspect of
intelligence, they are reflective.... On the other
hand, when more than one aspect of intelligence
is being measured, such as when the exam tests
both algebraic and linguistic intelligence using
one indicator variable each, then the indicator
variables would be formative of a construct for
intelligence” (p. 31). In the Gable et al. [20] ERP
success measurement model, the directions of the
arrows are consistent with illustrations relating to
a reflective model, and ours in Figure 3, forma-
tive.

In our effort to contribute to research in
this area and to propose a more comprehensive
success measurement model for ERP systems, we
posed our second question: Can this measure-
ment model be extended to include other relevant
dimensions? Our arguments in this regard are
twofold. As noted, firstly, we consulted the lit-
erature to determine whether Gable and col-
leagues have not considered any relevant dimen-
sion. Secondly, our qualitative research study in

case companies [26, 29] yielded useful insights.
We discuss the two issues as follows.

Myers et al. [45] argued that any IS suc-
cess model should incorporate Workgroup Im-
pact (WI) because of the contributions made by
work teams/groups toward organizational pro-
ductivity, and these authors added this dimension
of success to the DeLone and McLean model.
Importantly, our notion of “workgroup” encom-
passes sub-units and/or functional departments of
an organization. Essentially, the underlying phi-
losophy of ERP systems (see, [13, 14, 35, 41])
underscores the arguments of Myers et al. [45].
Namely, ERP systems are usually acquired to
enhance efficient cross-functional operations
within the adopting organization [1-3, 13, 14, 41,
71]. Of note, “interdepartmental co-operation”
and “interdepartmental communication” ranked
3rd. and 6th. respectively in a study of 22 critical
success factors (CSFs) of ERP implementation
by Akkermans and van Helden [1]. Other ERP
CSFs studies have produced comparable analysis
(see [17]).

Furthermore, we contend that another
dimension named Vendor/Consultant Quality
(VQ) can be incorporated into the Gable and
colleagues model. Empirical evidence with 16
senior personnel in seven case companies in
Finland and Estonia revealed that these ERP
adopting firms tend to associate the role and
quality of the providers (vendors and consult-
ants) of their software with its overall success for
the organization [26, 29]. One interviewee cap-
tured the views of others when he commented:
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“As for me, I consider the support from the ven-
dor, their expertise and commitment levels to be
critical to our ERP success” (Finance Direc-
tor/Head of IT, Estonian manufacturing firm)
[29]. The fact that our respondents accord impor-
tance to the roles and quality of ERP providers
(i.e., vis-a-vis achieving organizational goals) is
surprising to us as this is at variance with estab-
lished thinking of IS success measurement or
evaluations. The literature usually discusses IS
success using a few or a combination of the six
dimensions of success that DeLone and McLean
elaborated.

Nonetheless, DeLone and McLean [15,
p-88] themselves stressed that “individual charac-
teristics of the system under investigation”
should not be neglected. Thus, perhaps the find-
ings from the field study reflect this reality. In-
deed, the role and quality of vendors/consultants
throughout the life span of any ERP adoption has
been described as being imperative for any ERP
acquisition [13, 14, 24, 36, 41, 68, 72]. Markus
and Tanis [41] highlighted “dependence on ven-
dors” as a key issue in ERP implementations that
differentiate these systems from other IT imple-
mentations. Studies [e.g., 36, 58, 72] have shown
that the engagement of external expertise is es-
sential for the effectiveness of ERP systems in
adopting organizations. We believe a favorable
implementation scenario will translate to positive
outcomes at latter stages in the life cycle of the
software [13, 14, 17, 36, 39, 41, 72].

Some may argue that Ven-
dor/Consultant Quality might be a relevant ex-
ogenous factor required for the ERP success and
not a dimension of success, per se. On our part,
we argue that the literature has noted that IS suc-
cess (including the emerging concept of ERP
success) is an elusive and ambiguous concept
that is pervaded with varying IS success con-
structs. In fact, our scan of the literature indicates
that this paper is not the first to propose a model
of IS success that acknowledges (and incorpo-
rates) the relevance of a comparable dimension at
the consulting/technical support level. Ballantine
et al. [5] provided a comprehensive critique of
the DeLone and McLean IS success model and
proposed an alternative IS success measurement
model to the DeLone and McLean model which
they called “a 3-D model of IS success” with
three fundamental dimensions or levels. These
include the technical Development, the Deploy-
ment to the user, and the Delivery of business

benefits. Further, their model was comprised of
issues such as “support and maintenance”, “IS
professional skills and experience” [of the system
developers], and “system type”, among others.
This perspective is consistent with our inclusion
of Vendor/Consultant Quality as a success di-
mension.

Overall, the literature suggests that
when the ERP vendor/consultant provides ade-
quate technical support, has a good relationship
with the adopting firm, and so forth, the transfer
of relevant information and knowledge to the
client is enhanced [36, 41, 70, 72]. (Recall an
ERP is a complex system that could do with such
facilities and arrangements). It can be argued that
the client will be in a better position to use the
acquired software efficiently and effectively in
achieving organizational goals when such an
arrangement exists. Accordingly, when this is the
case, success with the software increases. At the
same time, researchers [e.g., 5, 8, 15, 22, 62, 63]
make arguments for inter-relationships and inter-
dependency among constituting measures or di-
mensions of IS success models to be established
in order to enhance the predictability value of
any ensuing framework or model. In this light,
we believe there is a strong link between the di-
mensions of Vendor/Consultant Quality and each
of the other five [e.g., 58, 70]. In summary, given
the importance that participants in our case stud-
ies attach to their ERP providers with regard to
achieving overall success with the software [26,
29] and the various support from the literature,
we believe a more comprehensive ERP systems
success measurement model should incorporate
this dimension.

Importantly, we grouped both vendors
and consultants together because they represent
an external source of expertise to the organiza-
tion regarding ERP implementation, and in some
instances an organization may deal with one en-
tity representing both (see [51]). Sedera et al.
[58, p.1411] found that “consultant and vendor
items loaded together yielding a new factor
named External knowledge player.” Also, when
the implementations of such systems go awry
both the vendor and consultant face a similar
penalty [41].

Thus, our extended ERP systems suc-
cess measurement model is shown in Figure 4
with two new dimensions: Vendor/Consultant
Quality (VQ) and Workgroup Impact (WI) not
included in the Gable et al. [20] model. Our ERP
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systems success model is composed of subjective
and perceptual measures because objective meas-
ures are difficult to quantify and obtain from
organizations [39]. Next, we describe the re-
search methodology which is followed by the
criterion validity assessment and structural mod-

eling discussions. This would enable us to find
answers to the remaining questions, i.e., Is “ERP
systems success measurement model” a second-
order factor? And, which dimension(s) is the best
surrogate of ERP success?

Vendor/Consultant Quality

System Quality

Information Quality

Individual Impact

Workgroup Impact

Organizational Impact

YYVYVYVy

ERP
Systems
Success

Figure 3: The Extended ERP Systems Success Measurement Model

METHODOLOGY

Research Method

Overall, the results in this study were
obtained in a three-step fashion. We used both
qualitative and quantitative research approaches
to enhance the validity of our findings. We
started by consulting the relevant literature be-
fore we conducted a preliminary survey. Next,
we interviewed case companies in the two coun-
tries and finally carried out the main survey for
the study which we elaborate in this paper. The
preceding research phases will not be discussed
here but are available elsewhere [29]. In sum-
mary, these preceding phases enhanced the con-
tent and face validity of the items used in this
main phase.

The main survey was carried out from
July to September 2005. It was impossible for us
to determine the number of firms adopting ERP
in Finland and Estonia as limited funds did not
permit us to determine such information. We
decided to sample firms generated from local
contacts, ERP User Groups and vendors lists, as
well as published lists of Top Enterprises for
2004 for both countries. Firms were chosen by
our ability to obtain contact addresses for key
organizational personnel. We identified 350
firms in Finland and 120 firms in Estonia. In
order to ensure data validity and reliability, four
knowledgeable individuals (i.e., 2 IS faculty, 1

ERP consultant and 1 ERP managerial level user)
completed the questionnaire prior to our mailing
it, and their comments helped us improve its
quality. Respondents in our survey indicated
agreement with statements using a 7-point Likert-
type scale, where 1 = strongly disagree and 7 =
strongly agree. A few of the statements are
shown in Table 1, and the full list is shown in the
Appendix. The questionnaire also had sections
for other information such as company turnover,
workforce, ERP type, and demographic profiles.

Since the unit of analysis of this study
was at the organization level, only key organiza-
tional informants received a packet consisting of
a cover letter, questionnaire, and a self-
addressed, stamped envelope. The literature sug-
gests that when a key informant is used in re-
search, the individual most knowledgeable about
the issue of interest should be chosen [see e.g.,
70]. For this study, we focused on top- and mid-
level managers from both the business and tech-
nical (IT) side of the organizations. These groups
of respondents are among the most knowledge-
able informants regarding ERP systems success
evaluations in adopting organizations [20, 59,
66]. Examples of their job titles are provided
below.

About sixty percent (60%) of the mail-
ings included only one questionnaire; the rest
(40%) of the mailings have two questionnaires.
Low response rates seen with IS studies in the
region as discussed in Nissinen [48] prompted us
to use this method. Also, it was decided that mul-
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tiple respondents from one organization would
enhance the validity of the study as a common
source bias would be minimized. All the partici-
pants in the study were encouraged to give one of
the questionnaires to an appropriate person
within their organization. We encouraged the
subjects to present views representative of their
organization. To ensure that organization-wide
perspectives are being reflected, we posed the
questions in the questionnaire appropriately
(please see the Appendix).

Regarding the reliability of our meas-
ures, we developed the research instrument that
benefited from our case studies [29] and other
measures and constructs validated in the litera-
ture [20, 57, 60]. Table 1 shows the sources of
some of the measures and the reliability of the re-
search variables. Clearly, the Cronbach Alpha for
each dimension is above the 0.70 limit recom-
mended by Nunnally [49], indicating a reasona-
bly high reliability of the research measures.

Table 1: ERP Systems Success Dimensions, Sources, and Reliability

We used SPSS 13.0 to analyze the data.
Our respective response rate, excluding the unus-
able received questionnaires was 29 firms (8.5%)
for Finland, 15 firms (12.5%) for Estonia, and 44
(9.5%) combined for the two countries. We re-
ceived 62 individual responses (i.e., 39 from
Finland and 23 from Estonia). Our data classified
by hierarchy was comprised of 26 (42%) top-
level management and 36 (58%) mid-level man-
agers; by occupation 20 of the respondents
(32.3%) were IT professionals/managers and 42
(67.7%) business managers. Specifically, their
job titles included chief executive officer, chief

Dimension No.  of | Cronbach | Sources Examples of questions in the instrument
measures | Alpha
System Quality 11 0.852 [15,20,57,60] | “Our ERP is easy to use.”
“Our ERP is reliable.”
Information Qual- | 8 0.822 [15,20,57,60] | “The information on our ERP is understandable.”
ity “The information on our ERP is relevant.”
Vendor/Consultant | 5 0.876 [36, 70] “Our ERP vendor/consultant is credible and
Quality trustworthy.”
“Our ERP vendor/consultant has good
relationships with my organization”
Individual Impact 6 0.769 [15, 20, 46, 57, | “Our ERP improves individual productivity.”
60] “Our ERP is beneficial for individual’s tasks.”
Workgroup Impact | 7 0.810 [15,29,45,46] | “Our ERP helps to improve workers’ participation
in the organization.”
Organizational 8 0.867 [15, 20, 46, 60, | “Our ERP reduces organizational costs.”
Impact 66] “Our ERP increases customer service/satisfaction.”
(Overall) ERP 3 0.942 [20, 57, 60] Overall, the impact of our ERP on
Systems  Success i) me has been positive
measures ii) my workgroup (department) has been positive
iii) my organization has been positive
information officer, chief accountant, IT man-
Results ager, SAP analyst, business analyst, and finance

manager. There were 35 (56.5%) men and 27
(43.5%) women in our sample. On average, they
had 9 years of work experience in their respec-
tive organizations. Of the respondents, 40% had
college degrees and 20% had technical and other
vocational education; 43 (69.3%) were between
31 and 50 years old.

Of the 62 respondents, 33.9% had SAP
in their organizations, 14.5% had Movex, 9.6%
had Scala, 8.1% had Hansa, and the remaining
33.9% had other mid-market ERP (including
Concorde, Nova, etc.). The majority of firms
implemented their ERP between 1998 and 2002.
The annual turnover of the firms in the sample
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ranged from €1 million to a little over €2 billion,
with €19 million as the median. The workforce
ranged from 10 to 13,000 employees, with a me-
dian of 120 employees. We received responses
from a wide range of industries, including manu-
facturing, financial services, IT firms, pharma-
ceuticals, food processing, retail, and warehouse
businesses.

Our sample, classified by size of work-
force, following guidelines provided by EC [18]
and Laukkanen et al. [38], included 15 (24%)
small companies, 22 (36%) large firms, and 25
(40%) medium-sized. It is difficult to establish
whether the firms in our sample are representa-
tive of the population of firms in the two coun-
tries that have adopted ERP since no demo-
graphic information on ERP adoption is avail-
able, as indicated above. However, our data is
consistent with the study by Laukkanen et al.
[38] indicating that ERP adoption in Finland is
higher in the retail and manufacturing sectors.
Our earlier study [26] suggested that SAP is the
most common ERP software among large firms
in Finland. Additionally, our sample size com-
pares favorably with those used by Laukkanen et
al. [38], and our informal discussions with ERP
consultants in the two countries confirmed that
small and medium-size firms in the region usu-
ally adopt mid-market ERP products (i.e.,
Movex, Scala, Hansa, etc.), as our data showed.
Finally, to assess whether our respondents reflect
the sampling frame of ERP adopting firms in the
two countries, we compared early and late re-

spondents in the study on key organizational
characteristics such as size, industry type, year of
ERP adoption, and ERP type, among others (i.e.,
nonresponse bias). The results of the chi-square
tests (significant at < 0.05) showed there were no
significant differences along these key character-
1stics.

Additive Nature of the ERP Systems
Success

Following guidelines in Gable et al.
[20], we assessed the additive nature of our
model by investigating the criterion validity of
the measures in our instrument. We assessed our
ERP systems success using the following three
statements: (A) “Overall, the impact of our ERP
on me has been positive,” (B) “Overall, the im-
pact of our ERP on my workgroup has been posi-
tive,” and (C) “Overall, the impact of our ERP on
my organization has been positive.” To assess the
content and the criterion validity of ERP success,
we computed the following composite measures:
(D) “criterion average” is the average of the three
criterion items, and (E) “dimensions average” is
the average of the six success dimensions. Table
2 shows the correlation of (A), (B), (C), and (D)
with the six dimensions and their average (E).
Gable et al. [20, p. 585] state, “The extent to
which each dimension or the dimensions average
correlates with the criterion scores is evidence of
their criterion validity”. (Please see [34]).

Table 2: Correlations - Criteria Measures and Dimensions

Dimension Impact on | Impact on | Impact on | Criterion
(Construct) Individual | Workgroup | Organization | Average

1 VQ 41 42 40 43

2 SQ .55 .54 .64 .61

3 1Q .59 .58 .63 .64

4 11 51 57 .60 .59

5 WI .60 .58 57 .62

6 0) 70 .61 .67 .69

E Dimension Average .70 .68 72 74

The correlations are significant at the
0.01 level (two-tailed), with the exception of the
correlation between “Organization Impact” and
“Impact on Individual” which is 0.70. The three
largest correlations are for (A), (C), and (D) with
(E), which are respectively 0.70, 0.72, and 0.74.

Consistent with Gable et al.’s study [20], the
largest correlation (0.74) is between (D) criterion
average and (E) dimension average which sug-
gests that (D) and (E) are the strongest measures
of overall ERP systems success. These results
provide support that the dimensions in our suc-
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cess framework or model are additive. Gable et
al. [20, p. 585] noted, “That the dimensions av-
erage yields the largest correlation with all the
criteria further supports the view that the dimen-
sions are additive, and thus when combined yield
a stronger overall measure of success than possi-
ble from any single dimension.”

Further, we used PLS Graph 3.0 to as-
sess the extended model (Figure 4). The PLS
(Partial Least Squares) procedure is a second-
generation multivariate technique used to esti-
mate structural models [10-12, 21]. This ap-
proach is suitable for this discourse for three
reasons: 1) It is not sensitive to normality of data
(our data is non-normal as indicated by Kolmo-
gorov-Smirnov statistic), 2) The small-sized na-
ture of our data, and 3) The developing knowl-
edge regarding the additive nature of IS success
measurement. PLS is capable of testing complex
models consisting of multiple interactions meas-
ured with multiple indicators. Unlike the tradi-
tional multiple regression analysis that is less
efficient in assessing measurement errors, PLS
recognizes two components of a casual model:
the measurement model and the structural model
[10-12, 21].

The measurement model consists of re-
lationships among the conceptual factors of in-
terest (the observed items or variables) and the
measures underlying each construct. This model
demonstrates the construct validity of the re-
search instrument (i.e. how well the instrument
measures what it purports to measure). The two

main dimensions are the convergent validity
(composite reliability) and the discriminant va-
lidity. PLS Graph 3.0 computed the composite
reliability of each dimension or construct. The
composite reliability of each construct in the
model in our proposed model are as follows: SQ
- 0.71; IQ -- .60, VQ -- 0.50, II -- 0.58, WI - -
0.45, OI -- 0.63, ERP success -- 0.77, which is
adequate for a preliminary study such as this one
[23].

The discriminant validity is assessed by
checking the extent to which items measure a
construct. This is assessed by checking the
square root of the average variance extracted
(AVE) for each construct. Table 3 presents the
inter-correlations among the constructs, AVE and
the square root of AVE for the extended ERP
success measurement model (Figure 3). Fornell
and Larcker (1981) recommends that AVE val-
ues should be at least 0.50 and that the square
root of AVE should be larger than off-diagonal
elements. Our data did not meet the first re-
quirement, but meets the second. In no case was
any correlation between the constructs equal to
or greater than the squared root of AVE (leading
diagonal) [11-12, 19]. This suggests that our
measures are distinct and unidimensional. Thus,
we can tentatively say that the convergent and
discriminant validity of our data are psychomet-
rically adequate for this exploratory study [19,
21,23].

Table 3: Correlations of Latent Constructs

Construct AVE SQ 1Q VQ 11 WI Ol ERP success
SQ 0.22 0.47

1Q 0.19 0.28 0.44

VQ 0.20 -0.02 0.17 0.45

11 0.23 0.26 0.08 0.11 0.48

WI 0.15 -0.07 -0.09 0.05 -0.14 0.39

Ol 0.23 0.45 0.32 0.05 0.12 -0.03 0.48

ERP success 0.54 0.42 0.29 0.11 0.28 -0.29 0.45 0.73

Notes: The elements in the leading diagonal are the square roots of AVE.

The structural model gives information
as to how well the theoretical model predicts the
hypothesized paths or relationships. PLS Graph
3.0 provides the squared multiple correlations
(R?) for each endogenous construct in the model
and the path coefficients. The R* indicates the

percentage of a construct’s variance in the model,
while the path coefficients indicate the strengths
of relationships between constructs [10-12, 21].
PLS does not generate a single goodness of fit
metric for the entire model, but the path coeffi-

Journal of Information Technology Management Volume XVII, Number 1, 2006 23




EXTENDING THE GABLE ET AL. ENTERPRISE SYSTEMS SUCCESS MEASUREMENT MODEL

cients and the R are sufficient for analysis [10,
11].

Alternative Models

It is suggested that the examination of
alternative models in structural modeling re-
search could facilitate insights [16, 21, 23, 60].
Thus, we developed Model 1 to Model 6 and
checked their path coefficients and R’s as well.
The details of these models are shown in Table 4.

See also Figure 4 for their diagrammatic illustra-
tions. The R? of Models 1,2,3,4,5, and 6 re-
spectively are 0.196, 0.052, 0.234, 0.079, 0.067,
and 0.068. In this preliminary study, we decided
not dilute the focus of the discourse by present-
ing the PLS graph 3.0 results (i.e., convergent
and discriminant validity) for each of the models;
however, this will be highlighted when the con-
firmatory study is discussed.

Table 4: Structural Models and their Corresponding R”s

R’ Structural
Model

Description

R’ =0.196 Model 1

One first-order factor, with all the 45 items

R? =0.052 Model 2

Six first-order factor (SQ, 1Q, VQ, II, WI, OI), One 2" order factor

R’ =0.234 Model 3

Six first-order factor, Two 2™ order factors, One 3™ order factor

R?>=0.079 Model 4
[20]

Four first-order factor (SQ, 1Q, II, OI), One 2" order factor (Gable et al.

R2~ 0.067 Model 5
VQ)

Five first-order factor (SQ, IQ, II, WI, OI), One 2" order factor (without

R?” 0.068 Model 6
WI)

Five first-order factor (SQ, IQ, VQ, II, OI), One 2™ order factor (without

Clearly, Model 3 has the best R* sug-
gesting its relative strength in predicting ERP
success in comparison to the other models. Nota-
bly, it explains 23% of the variance in the ERP
success construct. Beside Model 1 that explains
approximately 20% of the variance in the ERP
success construct, all the other models including
the Gable and colleagues’ and the extended
model (Figure 3) explained about 5-7% of the
variance. The finding in relation to Model 3 is
inconsistent with results in the work of Sedera
and Gable [60] suggesting that ERP success
might be a second-order factor. We have not
suggested that our work is a complete replication
of Gable and colleagues’ efforts. There are major
differences between this study and those by Ga-
ble and colleagues’. For example, their sample
size is larger than ours (i.e., they used more than
300 respondents in their survey). They used 27
public sector organizations as opposed to ours
with 44 diverse private firms. They used only one
ERP type, i.e., SAP, and they considered views
from across all employment cohorts, including
top, middle, and lower level employees. Here, we
excluded the views of junior workers. Our data
analysis showed that all the models (i.e., 2, 4, 5,
and 6) having the dimensions of ERP success

modeled at the second-order level yielded com-
parable results (i.e., path coefficients). However,
we use Model 2 (the PLS Graph 3.0 path coeffi-
cients results are shown in Figure 6) to briefly
discuss the ability of each dimension if used as a
surrogate of ERP success. (Note that all the di-
mensions that we discussed in the paper are rep-
resented in this particular model). Chin [11] rec-
ommends that path coefficients should be at least
0.20 and ideally above 0.30 to be considered
meaningful.

$Q 0.213
1Q 0.090
VO 0.085 ERP
System
I 0.135 success
WI
o1 0.296

Figure 5: PLS 3.0 Results for Model 2
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Model 1: One first-order factor, with all the
45 items (see the Appendix)

Model 3: Six first-order factor,
Two 2™ order factors, one 3™ order factor

Model 5: Five first-order factor, one 2™
order factor (without VQ)

0
(

6

A

Model 2: Six first-order factor and one 2™

o
=
(=N
[}
=
G\Q?e =
Q
Q
]
=

Model 4: Four first-order factor
(Gable et al. [20])

Model 6: Five first-order factor, one 2™ order
factor (without WI)

Figure 4: Illustrations of the Alternative
ERP Systems Success Models
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Clearly from Figure 6, System Quality
(SQ) and Organizational Impact (OI) appear to
predict “success” more than do any other dimen-
sions. The relatively high path coefficient on the
Organizational Impact dimension is perhaps a
reflection of the capability of ERP to provide
tangible benefits for adopting organizations [13,
14, 20, 39, 41, 59]. Thus, it may be safe to say
that this dimension could serve as the best indica-
tor of ERP success for firms adopting such soft-
ware. The System Quality (SQ) dimension came
in second with a good path coefficient; this could
be interpreted as indicating that firms adopting
such software would more readily evaluate the
quality and features of their software vis-a-vis its
success than they do for the other remaining four
dimensions of success. Individual Impact (II)
comes next and it should be noted that ERP
adoptions tend to be focused more on achieving
effectiveness for the organization than for im-
proving individual impacts [13, 14, 35]. Recall
that the participants in this study are higher level
employees; it is likely that their positions may
not permit them to reflect individual impacts of
ERP systems as opposed to lower level employ-
ees (e.g., clerks) who tend to use such systems
more, and thus may present a different viewpoint
[56].

The next two items (i.e., Information
Quality and Vendor/Consultants Quality) do not
appear to be as important as the preceding three
in predicting ERP systems success in adopting
organizations even when some participants had
noted the relevance of Vendor/Consultants Qual-
ity in success evaluations of ERP systems. A
plausible explanation might be that firms are not
satisfied with the quality of information in ERP
systems. In fact, Sammon et al. [54] have raised
concerns regarding the informational quality of
ERP systems in general and the misleading roles
that the vendors of such systems play when pro-
moting the capabilities of their software. Thus,
the two dimensions (IQ and VQ) may not be
among the topmost concerns for firms when as-
sessing the success of their software. This is not
to suggest, in any way, that firms do not value the
informational capabilities of their ERP and the
roles that the providers of such technologies play
[see, 29, 30, 54].

Finally, the Workgroup Impact (II) did
not yield any meaningful information with its
inverse connotations. We attribute this to two
facts: 1) the nature of our data. We noticed that

some small-sized firms did not rate measures
relating to this dimension highly perhaps because
of the nature of their organizations, namely, they
may have less need to work in diverse functions
and departments, and 2) there is no validated
instrument for measuring this dimension. Before
discussing the study’s implications, etc., we will
briefly discuss its other limitations.

The Limitations of the Study

Overall, there are other limitations to
this study. It is exploratory, and although a con-
venient sample of 62 respondents may be ade-
quate in these two small countries, it is insuffi-
cient for a conclusive understanding of the issue.
Nonetheless, our sample size compares favorably
with other ERP studies emanating from the re-
gion [e.g., 38]. Our sample is not random nor can
we rule out personal bias in instances when a
single informant presented an average view of his
respective organization. We used subjective and
perceptual measures in this study; it is likely that
objective measures of ERP success (e.g., profit
and productivity measures) might yield a result
different from ours. Additionally, our sample
comprises mixed ERP software, including top-
brand names (e.g. SAP and Oracle) and mid-
market products (e.g. Hansa, Scala, and Nova). It
is possible that the heterogeneous nature of the
ERP systems used for our study are limiting. It is
difficult to generalize the findings of the study to
public sector organizations.

Although managers in Finland and Es-
tonia have a good command of the English lan-
guage, there is a possibility that completing the
questionnaire in a foreign language might have
posed a problem and that some issues were mis-
understood. Finally, our sample consists of small,
medium, and large companies. The diversity in
the sample is good, but it may affect our findings.
A homogenous sample of only large or small
firms might yield results different from the ones
discussed herein.

DISCUSSIONS AND
CONCLUSION

This paper discusses the ERP systems
success measurement model as proposed by Ga-
ble and colleagues [20, 57, 60]. We asked
whether the ERP systems success measurement
model proposed by these researchers is compre-
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hensive. We found through literature review and
interviews with case companies that their ERP
systems success measurement model might be
limited in scope as two vitally important dimen-
sions are not being considered. To that end, this
paper presents perhaps the first attempt at repli-
cating, validating and extending their model, and
in a different setting (private sector) and geo-
graphical location. As clarified, this present study
is not a perfect replication of the Gable and col-
leagues’ effort and our findings can only serve to
stimulate further investigations.

Importantly, this paper draws from the
work of these researchers with regard to the is-
sues of additivity and mutually exclusivity of
ERP success measures. We incorporated two
relevant constructs or dimensions, namely Work-
group Impact and Vendor/Consultant Quality,
which we found to be relevant in the discourse of
ERP systems success. Thus, our operationalized
set of dimensions and measures offers perhaps a
more comprehensive model in the literature re-
garding ERP systems success measurement. The
measures or items used to assess the reliability of
the extended ERP systems success measurement
model were adequate. On the other hand, its psy-
chometric properties we believe can be improved
when some of the limitations in this study are
tackled. The criterion validity of the measures
was adequate and compares with those in Gable
and colleagues’ studies. Additionally, our model
offers other useful insights, for example, System
Quality (SQ) and Organizational Impact were
found to be perhaps the two most important di-
mensions to watch out for in evaluating ERP
systems success, at least in private organization
settings. In other words, these dimensions might
provide the best information for adopting firms
regarding ERP success (or their use as surrogates
of ERP success).

At a general level, this study responds to
the ongoing calls by researchers (e.g., [3, 68]) for
ERP studies to be extended to wide-ranging areas
other than the putative issues of adoption and
implementations of such systems [see, 17]. Prior
studies tend to concentrate on ERP adoption and
implementation success issues, and rightly so as
ERP was introduced to the IS community only by
the late 1990s [13]. We believe the time is ripe,
however, for issues relating to success evalua-
tions of the technologies in adopting organiza-
tions to take center stage, and this study is an
initial effort in that direction. Our study is among

the first attempts at developing a scale for the
Workgroup Impact dimension suggested by
Myers et al. [45], which incidentally is relevant
for enterprise systems because such technologies
have the capability to integrate diverse organiza-
tional functions and departments.

Our effort in this area of study, in many
respects, could entice further studies. Particu-
larly, this study might engender the development
of an appropriate scale to assess ERP systems
success for adopting organizations. Admittedly,
this study has benefited from the direction for
future research on IS success evaluations that
DeLone and McLean [15, pp. 87-88] highlighted,
as we attempt to consider in full the imperatives
of a particular IS, namely, ERP systems. We did
not restrict ourselves to the use of established IS
success measurements that ignore relevant issues
relating to ERP systems. We hope future endeav-
ors wishing to develop a comprehensive frame-
work that incorporates the impact of contingency
variables, such as organizational strategy, struc-
ture, and size, among others would benefit from
our perspective on ERP systems success assess-
ment. It has to be noted, however, that the find-
ings of this preliminary study are not conclusive
and further testing and refinements are expected.
Future research might need to focus on utilizing
confirmatory factor analysis as knowledge is
accumulated in this area of research. According
to Sedera and Gable [60, p.449], “A confirma-
tory analysis is needed to facilitate a more rigor-
ous, standardized survey instrument with vali-
dated items.” The validation and replication of
the extended ERP systems success measurement
model are expected as such replications are use-
ful for cumulative knowledge in this area of re-
search, in particular [60], and to the IS domain,
in general [7, 15, 33].

This study has implications for practice
as well. As noted, this study is partly motivated
by the need to present practitioners with guide-
lines for assessing the success of their ERP soft-
ware. It is not claimed that our guideline is the
final word regarding ERP systems success meas-
urement, evaluation or assessment for ERP
adopting organizations; however, our compre-
hensive list of success dimensions and measures
could be valuable in this regard especially for
firms with no formal means of conducting such
an exercise [26, 29, 37, 53, 64]. It is worth noting
that anecdotal evidence exists indicating that our
research instrument, in particular its aspect as
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shown in the Appendix, is already in use, for
such purposes, in our research settings. Further-
more, management (at least, in the context of this
research setting) can use the dimensions of Sys-
tem Quality and Organizational Impact of ac-
quired systems in assessing the effectiveness or
success of such technologies in instances where a
more comprehensive scale or formal evaluation
techniques are not readily available. We might as
well add that a practical way to use our ERP sys-
tems success measurement model would be to
use the “Quality” constructs and their measures
to assess situations with the ERP software during
the early periods preceding acquisition and use
the “Impact” items for latter periods when the
impact of ERP to the workgroups and the entire
organization are to be assessed.

Organizational hierarchy could be con-
sidered when such assessments are made. For
example, the findings in Ifinedo and Nahar [30]
and those by Sedera et al. [59] found that higher-
level management staff tend to rate the “Impacts”
measures higher than do others. Conversely,
lower level employees who might be using such
systems more than higher-level employees (e.g.,
[56]) could present a better assessment of the
“Qualities” of such systems. Vendor/Consultant
Quality remains a critical issue and dimension for
the organization because of the dependency that
is usually created when such systems are ac-
quired. In addition, the extended ERP systems
success measurement model can also be used for
assessing the success of other enterprise systems
such as Supply Chain Management (SCM) and
Customer Relationship Management (CRM) sys-
tems following slight modifications. Lastly, the
views presented in this paper represent those of
higher-level employees in the firm, the opinions
of junior workers especially on the “Quality”
issues may differ, and it would be enlightening
for a future study to investigate ERP success
from that perspective.

REFERENCES

[1] Akkermans, H. and van Helden, K., “Vi-
cious and Virtuous Cycles in ERP Imple-
mentation: A Case Study of Interrelations
between Critical Success Factors,” Euro-
pean Journal of Information Systems,
Volume 11, Number 1, 2002, pp.35-46.

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

Allnoch, A., “ERP Market Expanding
Globally,” IIE Solutions, Volume 29,
Number 11, 1998, pp.8-9.

Al-Mashari, M., “Enterprise Resource
Planning (ERP) Systems: A Research
Agenda,” Industrial Management and
Data Systems, Volume 103, Number 1,
2003, pp.22-27.

AMR Research. “$17 Billion Expected
Future Growth in Enterprise Applications
Market”,
http://www.amrresearch.com/Content/Vie
w.asp?pmillid=18789, March 13, 2006.

Ballantine, J., Bonner, M., Levy, M., Mar-
tin, A., Munro, 1. and Powell, P.L., Devel-
oping a 3-D model of information systems
success, in Information Systems Success
Measurement, Garrity, E. and G.L. Sand-
ers (Eds.), Idea Group Publishing, Her-
shey, PA, 1997, pp.46-59.

Barua, A., Kriebel, C. and Mukhopadhyay,
T., “Information Technologies and Busi-
ness Value: An Analytic and Empirical In-
vestigation,” Information Systems Re-
search, Volume 6, Number 1, 1995, pp.3-
23.

Berthon, P., Pitt, L., Ewing, M. and Carr,
C.L., “Potential Research Space in MIS: A
Framework for Envision and Evaluating
Research Replication, Extension and Gen-
eralization,” Information Systems Re-
search, Volume 13, Number 4, 2002,
pp-416-427.

Bonner, M., “DeLone and McLean Model
for Judging Information System Success —
A Retrospective Application in Manufac-
turing,” Proceedings of the 2nd. European
Conference on Information Technology
Evaluation (ECITE), 1995, Henley-on-
Thames, UK.

Brynjolfsson, E. and Hitt, L., “’Paradox
Lost’ Firm Level Evidence on the Return
of Information Systems Spending,” Man-
agement Science, Volume 42, Number 4,
1996, pp.541-558.

Journal of Information Technology Management Volume XVII, Number 1, 2006 28



EXTENDING THE GABLE ET AL. ENTERPRISE SYSTEMS SUCCESS MEASUREMENT MODEL

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Chin, W.W. and Newsted, P.R., Structural
equation modeling analysis with small
samples Using Partial Least Squares, in
Statistical Strategies for Small Sample Re-
search, Hoyle, R. (Editor), Sage, New
York, NY, 1999.

Chin, W., “Issues and Opinion on Struc-
tural Equation Modeling,” MIS Quarterly,
Volume 22, Number 1, 1998, vii-xvi.

Chin, W., “Tutorial - Partial Least Squares
for Researchers: An Overview and Presen-
tation of Recent Advances Using the PLS
Approach,” Proceedings of ICIS, Bris-
bane, Australia, 2000.

Davenport, T., “Putting the Enterprise into
the Enterprise System,” Harvard Business
Review, Volume 76, Number 4, 1998,
pp.121-131.

Davenport, T., Mission Critical, Harvard
Business School Press, Boston, MA, 2000.

DeLone, W.H. and McLean, E.R., “Infor-
mation Systems Success: The Quest for the
Dependable Variable,” Information Sys-
tems Research, Volume 3, Number 1,
1992, pp.60-95.

Doll, W.J. and Torkzadeh, G., “The Meas-
ure of End User Computing Satisfaction,”
MIS Quarterly, Volume 12, Number 2,
1988, pp.259-274.

Esteves, J. and Pastor. J., “Enterprise Re-
source Planning Systems Research: An
Annotated Bibliography,” Communica-
tions of Association for Information Sys-
tems, Volume 7, Article 8, 2001, pp.1-52.

European Commission [EC]. “SME defini-
tion: Commission Recommendation”,
http://europa.eu.int/comm/enterprise/enter

prise_policy/sme_definition/index_en.htm,
December 2005.

Fornell, C. and Larcker, D.F., “Evaluating
Structural Equations Models with Unob-
servable Variables and Measurement Er-
ror,” Journal of Marketing Research, 8,
1981, pp.39-50.

[20]

(21]

[22]

(23]

(24]

[25]

[26]

[27]

Gable G.G., Sedera, D. and Chan, T., “En-
terprise Systems Success: A Measurement
Model,” Proceedings of the 24th. ICIS,
2003, pp.576-591.

Gefen, D., Straub, D.W. and Boudreau,
M., “Structural Equation Modeling and
Regression: Guidelines for Research Prac-
tice,” Communications of Association for
Information Systems, Volume 4, Article 7,
2000, pp.1-76.

Grover, V., Jeong, S. R. and Segars, A.H.,
“Information Systems Effectiveness: The
Construct Space and Patterns of Applica-
tion,” Information and Management, 31,

1996, pp.177-191.

Hair, J.F. Jr., Anderson, R.E., Thatham,
R.L. and Black, W.C., Multivariate Data
Analysis, Prentice-Hall International, Inc,
Upper Saddle River, NJ, 1998.

Hallikainen, P., Laukkanen, S. and Sar-
pola, S., “Reasons for ERP Acquisition,”
Proceedings of the 6th. International Con-
ference on Enterprise Information Systems
(ICEIS), Porto, Portugal, 2004, pp.1-4.

Hofstede, G., Culture’s Consequences:
Comparing Values, Behaviours, Institu-
tions, and Organizations across Nations,
Sage Publications, New York, NY, 2001.

Ifinedo, P, “Do Organisational-
Technological Contingency Factors Influ-
ence the Perception of ERP Systems Suc-
cess? An Exploratory Study in the Baltic-
Nordic Region of Europe,” Proceedings of
4th. International Business Information
Management Association (IBIMA) Confer-
ence, Lisbon, Portugal, 2005, pp. 427-437.

Ifinedo, P. and Davidrajuh, R., “Digital
Divide in Europe: Assessing and Compar-
ing the E-readiness of a Developed and an
Emerging Economy in the Nordic Region,”
Electronic Governemnt: An International
Journal, Volume 2, Number 2, 2005,
pp.111-133.

Journal of Information Technology Management Volume XVII, Number 1, 2006 29



EXTENDING THE GABLE ET AL. ENTERPRISE SYSTEMS SUCCESS MEASUREMENT MODEL

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Ifinedo, P., “Key Information Systems
Management Issues in Estonia for the
2000s and a Comparative Analysis,” Jour-
nal of Global Information Technology
Management, 2006, Forthcoming.

Ifinedo, P. and Nahar, N., “Quality, Impact
and Success of ERP Systems: A Study In-
volving Some Firms in the Nordic-Baltic
Region,” Journal of Information Technol-
ogy Impact, Volume 6, Number 1, 2006,
pp.1-28.

Ifinedo, P. and Nahar, N., “Do Top and
Mid-level Managers View Enterprise Re-
source Planning (ERP) Systems Success
Measures  Differently?”  International
Journal of Management and Enterprise
Development, 2006, Forthcoming.

livari, J., “An Empirical Test of the
DeLone-McLean Model of Information
System Success,” The DATA BASE for
Advances in Information Systems, Volume
36, Number 2, 2005, pp.8-27.

Ives, B., Olson, M.H. and Baroudi, J.J.,
“The Measure of User Information Satis-
faction,” Communications of the ACM,
Volume, 26, Number 10, 1983, pp.785-
793.

Keen, P., “MIS research: Reference Disci-
plines and a Cumulative Tradition,” Pro-
ceedings of the Ist. International Confer-
ence on Information Systems (ICIS),
Philadelphia, PA, 1980.

Kerlinger F., Foundation of Behavioral
Research, Rinehart and Winston, New
York, NY, 1986.

Klaus, H., Rosemann, M. and Gable, G.G.,
“What is ERP?” Information Systems
Frontiers, Volume 2, Number 2, 2000,
pp.141-162.

Ko, D., Kirsch, J.L. and King, W.R., “An-
tecedents of Knowledge Transfer from
Consultants to Clients in Enterprise Sys-
tem Implementations,” MIS Quarterly,
Volume 29, Number 1, 2005, pp.59-85.

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Kumar, K., “Post Implementation Evalua-
tion of Computer-Based Information Sys-
tems: Current Practices,” Communications
of the ACM, Volume 33, Number 2, 1990,
pp.203-212.

Laukkanen, S., Sarpola, S. and Hal-
likainen, P., “ERP System Adoption —
Does the size Matter?” Proceedings of the
38th. Hawaii International Conference on
System Sciences (HICSS38), Hawaii, USA,
2005.

Mabert, V.A., Soni, A. and Venkatraman,
M.A., “The Impact of Organizational Size
on Enterprise Resource Planning (ERP)
Implementation in the US Manufacturing
Sector,” Omega - The International Jour-
nal of Management Science, 31, 2003,
pp.235-246.

Mansour, A. and Watson, H., “The Deter-
minants of Computer-Based Information
Systems Performance,” Academy of Man-
agement Review, 23, 1980, pp.521-533.

Markus, L. and Tanis, C., The Enterprise
Systems Experience—From Adoption to
Success, in Framing the Domains of IT
Research: Glimpsing the Future Through
the Past, Zmud, R-W. (Editor), Pinnaflex
Educational Resources, Inc., Cincinnati,
OH, 2000, pp.173-207.

Markus, M.L., Tanis, C. and van Fenema,
P.C.,, “Multisite ERP Implementation,”
Communications of the ACM, Volume 43,
Number 4, 2000, pp.42-46.

Martin, M., “An ERP Strategy,” Fortune,
2, (February 1998), pp.95-97.

Mockaitis, A., The Influence of National
Cultural Values on Management Attitudes:
A Comparative Study across Three Coun-
tries, Unpublished Ph.D Thesis, Manage-
ment and Administration, Vilnius Univer-
sity, Vilnius, Lithuania, 2002.

Myers, B.L., Kappelman, L.A. and Prybu-
tok, V.R., “A Case for Including Work
Group Productivity Measures in a Com-
prehensive IS Assessment Model,” Pro-

Journal of Information Technology Management Volume XVII, Number 1, 2006 30



EXTENDING THE GABLE ET AL. ENTERPRISE SYSTEMS SUCCESS MEASUREMENT MODEL

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

ceedings of the 27th. Annual Meeting of
the Decision Sciences Institute, 1996.

Myers, B.L., Kappelman, L.A. and Prybu-
tok, V.R., “A Comprehensive Model for
Assessing the Quality and Productivity of
the Information Systems Function: Toward
a Theory for Information Systems Assess-
ment,” Information Resources Manage-
ment Journal, Volume 10, Number 1,
1997, pp.6-25.

Nelson, K.G. and Somers, T.M., “Explor-
ing ERP Success from an End-User Per-
spective,” Proceedings of the 7th. AMCIS,
Florida, 2001.

Nissinen, M., The Baltics as a Business
Location for Information Technology and
Electronics Industries, VTT Research
Notes 2166, Helsinki: Edita Prima Oy,
2002.

Nunnally, J.C., Psychometric Theory,
McGraw-Hill, New York, NY, 1978.

Pollard, C.E. and Hayne, S.C., “A Com-
parative Analysis of Information Systems
Issues Facing Canadian Business,” Pro-
ceeding of the 29th. Hawaii International
Conference on Systems Sciences, Hawaili,
1996.

Poston, R. and Grabski, S., “Financial Im-
pacts of Enterprise Resource Planning Im-
plementations,” International Journal of
Accounting Information Systems, Volume
2,2001, pp.271-294.

Reilly, K., “ERP Market Report Showing
Overall Growth of 14% in 2004”,
http://www.amrresearch.com, September,
9,2004.

Robbins-Gioia, LLC., “ERP Survey Re-
sults Point to Need for Higher Implemen-
tation Success”,
http://www.robbinsgioia.com/news_events/
012802 _erp.aspx, March, 2006.

Sammon, D., Adam, F. and Carton, F.,
“Benefit Realisation through ERP: The Re-
emergence of Data Warehousing,” The

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

Electronic Journal of Information Systems
Evaluation, Volume 6, Number 2, 2003,
pp.155-164.

Saarinen, T., “An Expanded Instrument for
Evaluating Information System Success,”
Information and Management, 31, 1996,
pp-103-118.

Seeley, M. and Targett, D., “Patterns of
Senior Executives’ Personal Use of Com-

puters,” Information and Management, 35,
1999, pp.315-330.

Sedera, D., Gable G. and Chan T., “Meas-
uring Enterprise Systems Success: A Pre-
liminary Model,” Proceedings of the 9th.
AMCIS, Tampa, Florida, 2003.

Sedera, D., Gable G. and Chan T.,
“Knowledge Management for ERP Suc-
cess,” Proceedings of the 7th. Pacific Asia
Conference on Information  Systems

(PACIS ), Adelaide, Australia, 2003.

Sedera, D., Gable, G. and Chan, T.,
“Measuring Enterprise Systems Success:
The Importance of a Multiple Stakeholder
Perspective,” Proceedings of the 12th.
European Conference on Information Sys-
tems, Turku, Finland, 2004.

Sedera, D. and Gable, G., “A Factor and
Structural Equation analysis of the Enter-
prise Systems Success Measurement
Model,” Proceedings of the 25th. Interna-
tional Conference on Information Systems,
2004.

Sedera, D. and Tan, F., “User Satisfaction:
An Overarching Measure of Enterprise
System Success,” Proceedings of the Pa-

cific Asia Conference on Information Sys-
tems (PACIS), Bangkok, Thailand, 2005.

Seddon, P.B. and Kiew, M-Y., “A Partial
Test and Development of the DeLone and
McLean Model of IS success,” Proceed-
ings of the International Conference on In-

formation Systems, Vancouver, Canada,
1994.

Journal of Information Technology Management Volume XVII, Number 1, 2006 31



EXTENDING THE GABLE ET AL. ENTERPRISE SYSTEMS SUCCESS MEASUREMENT MODEL

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

Seddon, P.B., “A Re-specification and
Extension of the DeLone and McLean
Model of IS Success,” Information Sys-
tems Research, Volume 18, Number 3,
1997, pp.240-253.

Seddon, P.B., Graeser, V. and Willcocks,
L.P., “Measuring Organizational IS Effec-
tiveness: An Overview and Update of Sen-
ior Management Perspectives,” The DATA
BASE for advances in IS, Volume 33,
Number 2, 2002, pp.11-28.

Sehgal, R. and Stewart, G., “Exploring the
Relationship between User Empowerment
and Enterprise System Success Measures,”

Proceedings of Americas Conference on
Information Systems (AMCIS), 2004.

Shang, S. and Seddon, P.B., “Assessing
and Managing the Benefits of Enterprise
Systems: The Business Manager’s Per-
spective,” Information Systems Journal,

12,2002, pp.271-299.

Soh, C. Kien, S.S. and Tay-Yap, J., “Cul-
tural Fits and Misfits: Is ERP a Universal
Solution? “Communications of the ACM,
Volume 43, Number 3, 2000, pp.47-51.

Somers, T.M., Nelson, K. and Ragowsky,
A. “Enterprise Resource Planning (ERP)
for the Next Millennium: Development of
an Integrative Framework and Implications
for Research,” Proceedings of the 6th
Americas Conference on Information Sys-
tems (AMCIS), California, 2000.

Tan, C.W. and Pan, S.L., “ERP Success:
The Search for a Comprehensive Frame-
work,” Proceedings of the 8th. Americas

Conference on Information  Systems
(AMCIS), 2002.

Thong, J.Y.L., Yap, C. and Raman, K.S.
“Engagement of External Expertise in In-
formation Systems Implementation,” Jour-
nal of Management Information Systems,
Volume 11, Number 2, 1994, pp.209-231.

van Everdingen, Y., Hillegersberg, J. and
Waarts, E., “ERP adoption by European
Midsize Companies,” Communications of

the ACM, Volume 43, Number 4, 2000,
pp-27-31.

[72] Westrup, C. and Knight, F., “Consultants
and Enterprise Resource Planning (ERP)
Systems,” Proceedings of the European
Conference on Information Systems, Vi-
enna, Austria, 2000.

[73] World Economic Forum [WEF]. “The
Networked Readiness Index Rankings
20037,
http://www.weforum.org/pdf/Ger/GITR_2
003_2004/Framework_Chapter.pdf, Octo-
ber, 5, 2004.

[74] Zviran, M., Pliskin, N. and Levin, R.,
“Measuring User Satisfaction and Per-
ceived Usefulness in the ERP Context,”
Journal of Computer Information Systems,
Volume 45, Number 3, 2005, pp.43-52.

Acknowledgements

Funding for this research was provided
(in part) by COMAS Graduate School of the
University of Jyvéskyld, Finland. The author is
grateful to Dr. N. Nahar, the contact persons, and
participants in the study. Lastly, the author is
thankful to Prof. W. Chin for permitting the use
of his software, PLS Graph 3.0.

AUTHOR BIOGRAPHY

Princely Ifinedo is a Ph.D candidate at
the Department of Computer Science and Infor-
mation Systems, Jyviskyld University, Finland.
He received an MBA (International Manage-
ment) from Royal Holloway, University of Lon-
don, the UK, and a M.Sc. (Engr.) in Informatics
from Tallinn University of Technology, Estonia.
He also holds a B.Sc. in Mathematics/Computer
Science from the University of Port-Harcourt,
Nigeria. His research interests include ERP sys-
tems success assessment, information systems
development (ISD) risk assessment, e-
government, e-business, ICT and SMEs, and
global IT management issues. He has presented
his papers at various IS conferences and his pub-
lications have appeared in referred journals such
as JGITM, IJMED, JITI, JITD, JIKM, JEG,
IJEDICT, EG, and EJISDC. He is a member of
AIS, ACM, and ASAC.

Journal of Information Technology Management Volume XVII, Number 1, 2006 32



EXTENDING THE GABLE ET AL. ENTERPRISE SYSTEMS SUCCESS MEASUREMENT MODEL

APPENDIX: THE MEASURES IN THE QUESTIONNAIRE

Measures
1 Our ERP has accurate data
2 Our ERP is flexible
3 Our ERP is easy to use
4 Our ERP is easy to learn
5 Our ERP is reliable
6 Our ERP allows data integration
7 Our ERP allows for customization
8 Our ERP is efficient
9 Our ERP has good features
10 Our ERP allows for integration with other IT systems
11 Our ERP meets users’ requirements
12 Our ERP database contents is up-to-date
13 Our ERP has timely information
14 The information on our ERP is understandable
15 The information on our ERP is important
16 The information on our ERP is brief
17 The information on our ERP is relevant
18 The information on our ERP is usable
19 The information on our ERP is available
20 Our ERP vendor/consultant provides adequate technical support
21 Our ERP vendor/consultant is credible and trustworthy
22 Our ERP vendor/consultant has good relationships with my organization
23 Our ERP vendor/consultant is experienced and provides quality training and services
24 Our ERP vendor/consultant communicates well with my organization
25 Our ERP enhances individual creativity
26 Our ERP enhances organizational learning and recall for individual worker
27 Our ERP improves individual productivity
28 Our ERP is beneficial for individual’s tasks
29 Our ERP enhances higher-quality of decision making
30 Our ERP saves time for individual tasks and duties
31 Our ERP helps to improve workers’ participation in the organization
32 Our ERP improves organizational-wide communication
33 Our ERP improves inter-departmental coordination
34 Our ERP creates a sense of responsibility
35 Our ERP improves the efficiency of sub-units in the organization
36 Our ERP improves work-groups productivity
37 Our ERP enhances solution effectiveness
38 Our ERP reduces organizational costs
39 Our ERP improves overall productivity
40 Our ERP enables e-business / e-commerce
41 Our ERP provides us with competitive advantage
42 Our ERP increases customer service/ satisfaction
43 Our ERP facilitates business process change
44 Our ERP supports decision making
45 Our ERP allows for better use of organizational data resource
46 Overall, the impact of our ERP on me has been positive
47 Overall, the impact of our ERP on my workgroup (department) has been positive
48 Overall, the impact of our ERP on my organization has been positive

Notes: (1) Assessed on a Likert scale (1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=neutral, 5=somewhat agree, 6=
agree, and 7=strongly agree). (2) [Our ERP] refers to the type(s) of ERP system in use in the participating firms.
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