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ABSTRACT

Despite the huge investments by organizations in ERP implementation, maintenance, and user
training, ERP implementation failures and less-than-satisfactory productivity improvements
are common. End-users' reluctance or unwillingness to adopt or use the newly implemented
ERP systemis often cited as one of the main reasons for ERP failures. To examine factorsleading
to the lack of end-user acceptance of ERP systems, we reviewed the literature on user adoption
of IT in mandatory contexts, devel oped hypotheses to explain ERP user acceptance, and con-
ducted a survey study to test the hypotheses. In particular, we examined end-users’ attitudes
toward system use and symbolic adoption, which refersto users voluntary mental acceptance
of a system, to understand user acceptance in the ERP context. Four cognitive constructs—
perceived usefulness, perceived ease of use, perceived compatibility, and perceived fit—were
hypothesized as the antecedents. The research model was tested through a survey of end-users’
perceptions concerning adopting and using a newly implemented ERP system. The findings
support most of our hypotheses. Specifically, perceived compatibility and perceived ease of use
have both direct and indirect effects (mediated by attitude) on symbolic adoption, while per-
ceived fit and per ceived useful nessinfluence symbolic adoption by being fully mediated through
attitude. The study provides managerial implications for organizations that are striving to
engender user acceptance of newly adopted enterprise systems and applications.

Keywords: compatibility; enterprise system; ERP; fit; perceived ease of use; perceived useful-
ness; symbolic adoption; user acceptance.

INTRODUCTION

Organizations are facing constant
challengesin sustaining and gaining com-
petitive advantage through adopting new
information technologies, such asEnterprise
Resource Planning (ERP) software. ERP
systems provide an integrated enterprise-
wide business solution to organizations to
help achieve their competitive goals. By
2000, the ERP revolution generated over

$20 billionin annual revenuesfor ERP sup-
pliers, and an additional $20 billionfor con-
sulting firms (Willcocks & Sykes, 2000).
Despitethe hugeinvestments by organiza-
tions, there are many cases of implemen-
tation failures and less-than-satisfactory
productivity improvements (see Davenport,
1998). One of the commonly cited reasons
for ERP failures is end-users' reluctance
or unwillingnessto adopt or usethe newly
implemented ERP system (Barker &
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Frolick, 2003; Krasner, 2000; Scott &
Vessey, 2002; Umble & Umble, 2002; Wah,
2000). The lack of user acceptance can
lead to rote rather than sophisticated use
of the system and disgruntled moral e prob-
lemsinthe organization. Therefore, agood
understanding of end-users’ acceptance of
ERP systemsisvita to ERP implementa-
tion success. A literature review of past
ERP studiesindicatesthat few studieshave
investigated end-users’ acceptance of ERP
systems. As large software packages gain
popularity in organizations, thisproblem may
become more acute over time. By draw-
ing on established theories and empirical
findings in information technology (IT)
adoption to study factors influencing end-
users attitudes and acceptance of ERP
systems, we attempt to fill thisvoid in the
literature and enhance the cumulative
knowledge on ERP success. Specifically,
we are interested in examining how end-
users’ cognitive considerations of the char-
acteristics of an ERP system affect their
attitude and voluntary mental acceptance
of the system.

Our paper is organized as follows.
First, we discuss the two main research
approaches used in ERP studies and jus-
tify the approach used in this study. Then,
wereview the dominant | T adoption theo-
riesand studies that have examined users
acceptance in both voluntary and manda-
tory contexts, and discuss how they apply
in the ERP context. Based on the relevant
literature and theoretical foundation, wede-
velop the hypotheses for this research.
Through asurvey of end-users' perceptions
concerning adopting and using a newly
implemented ERP system, we test the re-
search hypotheses and discuss the impli-
cationsof theresults. The paper concludes
with adiscussion of thelimitationsand fu-
ture research directions.

LITERATURE REVIEW
Enterprise Resource Planning (ERP)

An ERP system can be viewed as an
enterprise-wideinformation systemthat in-
tegrates all aspects of a business. At the
core of an ERP system is “a single com-
prehensive database, which collects data
from and feeds datainto modular applica-
tionssupporting virtually al of acompany’s
business activities—across functions,
across business units, across the world”
(Davenport, 1998, p. 123). In other words,
theinformation associated with individual
modules of ERP software is stored in a
central database so that transactions or
changestaking placein onemodulewill au-
tomatically “trigger” related changes in
other modules, and multiple departments
throughout the organi zation can accessthe
same data. Bingi, Sharma, and Godla
(1999) and Nadkarni and Nah (2003) iden-
tified the main reasons companies adopt
and implement ERP systems: integration of
far-flung outposts of a company, sharing
of information in astandard format across
departments, replacement for legacy sys-
tems, and need for business process rede-
sign.

The concept of ERP has emerged
since the 1980s when large corporations
implemented enterprise systemsto integrate
their internal functions. Research existson
awide variety of subjects related to ERP
systems, from decisionsto implement such
systemsto choosing the software package,
and the management, organizational, and
technical issuesin actual implementation,
post-implementation, and beyond (Nah,
Faja, & Cata, 2001). Researchers have
a so analyzed an assortment of impacts of
theimplementation process. Some general
areas of focus include financial impacts,
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organizational change, and theories of suc-
cess. In addition, research has been con-
ducted to compare and contrast ERPimple-
mentationsin organizations of varying size
and structure.

Robey, Ross, and Boudreau (2002) or-
gani zed the academic research on ERPinto
two categories: variance research and pro-
cess research. Variance research on ERP
seeksto explain variation in outcome vari-
ables by associating those outcomes with
antecedent conditions and predictor vari-
ables. Such studies include those on criti-
cal success factors of ERP implementa-
tion, and studies on effects of ERP imple-
mentation. Process research on ERP seeks
to explain outcomes by examining se-
guences of events over time.

Inthisstudy, we areinterested iniden-
tifying factors leading to users' (lack of)
acceptance of ERP systems. Accordingly,
our study can be classified as variance re-
search because we want to identify fac-
torsthat lead to variation in users accep-
tance of ERP systems. As several studies
(Barker & Frolick, 2003; Krasner, 2000;
Scott & Vessey, 2002; Umble & Umble,
2002; Wah, 2000) have revealed, a com-
mon reason for ERP failures can be attrib-
uted to users' reluctance or unwillingness
to adopt and use the newly implemented
ERP system. Hence, a better understand-
ing of factorsleading to users' acceptance
(or lack of acceptance) of ERP systemsis
necessary to facilitate successful ERP
implementation and usage. Among the ex-
isting ERP studies, research on end-users
perceptions and attitudes on adopting and
using ERP is scarce. To gain a more in-
depth understanding of end-users’ accep-
tance of ERP systems, we will first exam-
ine established theories relating to users
adoption of IT.

IT Adoption Theories

Extensive studies have been con-
ducted to examine the primary drivers of
user intentions to adopt new information
technologies. Taylor and Todd (1995) sum-
marized two lines of research in IT adop-
tion. The first line is grounded in models
from social psychology, such asthe Theory
of Reasoned Action (TRA) (Ajzen &
Fishbein, 1980), the Theory of Planned
Behavior (TPB) (Ajzen, 1985, 1991), and
the Technology Acceptance Model (TAM)
(Davis, 1989; Davis, Bagozzi, & Warshaw,
1989). The second line of researchisbased
on the Diffusion of Innovations (DOI)
(Rogers, 1995). According to DOI, avari-
ety of factors, including the characteristics
of thetechnology (compatibility, complex-
ity, relative advantage, etc.), the charac-
teristics of the potential users
(innovativeness, I T sophistication, etc.), and
the characteristics of the contextual envi-
ronment (external persuasion, competition,
etc.) are considered determinants of IT
adoption and usage.

As an adaptation of the TRA, TAM
(Davis, 1989; Davis, Bagozzi, & Warshaw,
1989) hasemerged asa* powerful and par-
simonious way to represent the anteced-
ents of system usage through beliefs about
two factors: the perceived ease of use and
the perceived usefulness of aninformation
system” (Taylor & Todd, 1995, p.145).
Among the varioustheoriesthat explain or
predict user intentionsto adopt new infor-
mation technologies, TAM has witnessed
substantial theoretical and empirical sup-
port (Venkatesh & Davis, 2000). TAM
theorizesthat “anindividua’sbehaviora in-
tention to use a system is determined by
two beliefs: perceived usefulness, defined
as the extent to which a person believes
that using the system will enhance his or
her job performance, and perceived ease
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of use, defined as the extent to which a
person believes that using the system will
be free of effort” (Venkatesh & Davis,
2000, p.187).

Accordingto TAM, perceived useful -
ness is also influenced by perceived ease
of use because, other things being equal,
the easier the system is to use, the more
useful it will be (Daviset a., 1989). Many
empirical tests of TAM indicate that per-
ceived usefulness is a strong determinant
of behavioral intention, while perceived
ease of use is a relatively weak determi-
nant of intention (Venkatesh & Davis,
2000). The original TAM (see Figure 1)
depictsthat attitudeisamediating variable
between the two determinants and behav-
ioral intention. Studies demonstrated that
without the mediating attitude construct, the
explanatory power of the model isequally
good and the model is more parsimonious
(Daviset al., 1989). Asaresult, it has be-

Figure 1: Original Formulation of TAM

come a norm to exclude the attitude con-
struct from TAM. Figures 1 and 2 show
the original formulation of TAM and the
parsimoniousformulation of TAM.

Even though it is primarily adapted
from TRA, TAM is quite similar to DOI.
The TAM constructs, perceived useful ness,
and perceived ease of use are similar to
Rogers' perceived relative advantage and
perceived complexity (Moore & Benbasat,
1991). In other words, TAM essentially con-
ceptualizes two critical characteristics of
the technology as the determinants of a
user’sattitude and adoption intention, which
providesthe social-psychological explana
tion of the actual adoption and usage be-
havior.

Specifically tailored for modeling user
acceptance of information systems, TAM
has great explanatory power (explaining
about 40% of the variance in usage inten-
tionsand behavior, according to Venkatesh
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& Davis, 2000). However, TAM by itself
may hot be suitable for explaining end-us-
ers’ acceptance in the ERP context. We
will articulatethispoint by referring to some
existing studies on end-users’ acceptance
in ERP and similar contexts.

Existing Studies on End-Users
Acceptance in ERP &
Similar Contexts

To assess whether TAM s suitable
for explaining end-users’ acceptanceinthe
ERP context, we need to discuss the rel-
evance and validity of the constructs and
relationships defined by TAM in the ERP
context. TAM has been tested primarily on
the adoption of technologies that are rela-
tively smpleto use, such asemail and word
processors. ERP systems, however, are
implemented in the organizational settings
and are very complex to use. Several re-
searchers (e.g., Adamson & Shine, 2003;
Brown, Massey, Montoya-Weiss, &
Burkman, 2002; Legris, Ingham, &
Collerette, 2003; Rawstorne, Jayasuriya, &
Caputi, 1998) have pointed out that TAM
needs to be extended or revised in order to
explain end-users’ acceptance of complex
and advanced I T in organizational settings.

TAM postul atesthat behaviora inten-
tion is the main determinant of usage be-
havior and that any other factorsthat influ-
ence user behavior do so indirectly by in-
fluencing behavioral intention (Davisetd.,
1989). However, animplicit assumption of
TAM isthat usersof I T have achoice about
the extent to which they use the technol-
ogy. As a matter of fact, the mgjority of
studiesbased on TRA, TPB, or TAM have
been conducted in environments in which
adoption wasvoluntary, asnoted by Brown,
Massey, Montoya-Weiss, and Burkman
(2002) and Melone (1990). Such environ-
mentsare very different from the ERP set-

tings. ERP usage is characterized as man-
datory for its users (Pozzebon, 2002).
Brown and colleagues (2002) argued that
ERP is a mandatory context where one
user’stasks on the ERP system are tightly
coupled and integrated with other users
tasks. In other words, one generally does
not have the choice not to use the system,
regardless of their attitude and mental ac-
ceptance of the system. Thus, to examine
end-users’ acceptance of ERP systemsin
the context of mandatory adoption and us-
age, we need to look beyond TAM.

Studies that predict or explain user
adoption behaviorsinthe mandatory adop-
tion and usage contexts have generally
adopted one of the two primary ap-
proaches. One approach isto measure the
extent of voluntariness or mandatoriness
in cross-sectional studies, and treat it asa
moderating variable that impacts the rela
tionships between users' intentions and/or
IS usage behavior and their antecedents.
Some studies (Hartwick & Barki, 1994;
Venkatesh & Davis, 2000) have shown that
significant differencesin the relationships
among model varigblesexist dueto themod-
erating effects of users’ perceived
voluntariness. A potential limitation of this
approach is highlighted by Rawstorne,
Jayasuriya, and Caputi (1998). They indi-
cated that in a pure mandatory adoption
setting, the user intentions construct, which
is typically used as a gauge of usage be-
havior, isinappropriate becauseit would be
extremely skewed and unusable in model
testing.

Another approach of studying user
adoption behaviorsinthe mandatory adop-
tion and usage contexts is through single-
case study, in which the adoption and us-
age of newly implemented information sys-
temsare mandated. Rawstorneet al. (2000)
identified someissuesin predicting and ex-
plaining usage behaviors when usage is
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mandatory. Theissuesinclude: (1) limita-
tioninlineof inquiry, (2) issuesin measur-
ing usage behavior as the dependent vari-
able, (3) operationalizing variables, and (4)
sample constituency. To address these is-
sues, Rawstorne et al. conducted asingle-
site, single-technology, longitudinal study.
The outcome is mixed: while TAM and
TPB were able to predict some specific
behaviors, they failed to predict others. In
other words, the link between behavioral
intentions and actual behavior doesnot al-
ways hold in mandatory contexts. Thisre-
sult supportsthe nation that it isinappropri-
ate to use behaviora intentions as agauge
of usage behavior in mandatory contexts.
Brown et al. (2002) discussed and investi-
gated these issues relating to user accep-
tance of mandated technology, including the
nature of mandatoriness and the implica-
tions of users attitude in technology ac-
ceptance. They further contended that be-
havioral intention isnot appropriatefor as-
sessing users' acceptance of newly imple-
mented information technol ogy in manda-
tory contexts, as in the case of ERP. In
their single-technology, multiple-sites
(within a large holding company) study,
Brown et a. found the absence of arela
tionship between attitude and behavioral
intention. Their study provides another
empirical support for theinappropriateness
of using behavioral intentions as a depen-
dent variable in mandatory contexts.
Several other studies (Karahanna,
1999; Rawstorne et al., 1998; Singletary,
Akbulut, & Houston, 2002) also provide
conceptual rationaleand empirical support
concerning the inappropriateness of using
behavioral intention to predict or explain
users’ adoption and usage behavior in man-
datory contexts. Table 1 summarizes the
studies and their findings in predicting or
explaining users’ adoption behaviorsinthe
mandatory adoption and usage contexts.

The mixed resultsfrom the cross-sectional
studies (Hartwick & Barki, 1994;
Venkatesh & Davis, 2000) and the evidence
from the single-case studies (Brown et al.,
2002; Rawstorneet al., 2000), together with
thetheoretical and conceptual articulations
inother studies(e.g., Rawstorneet ., 1998;
Singletary, Akbulut, & Houston, 2002), led
us to contend that: (1) adoption intention
may not be adequate or suitable to mea-
sure users mental acceptanceif theuseis
mandated, and (2) the attitude-intention-
behavior relation may not hold in manda-
tory settings.

Among the limited studies that have
examined the use of ERP systems by end-
users, one study (Bagchi, Kanungo, &
Dasgupta, 2003) hasdrawn extensively on
the research model proposed by Hartwick
and Barki (1994), and evaluated user par-
ticipation andinvolvement in the ERP con-
text. While we agree with Bagchi,
Kanungo, and Dasgupta’s (1993) conclu-
sion that traditionally formalized links be-
tween antecedents of users attitude and
involvement may need to berevised inthe
ERP context, we are skeptical about the
use and validity of the behavioral intention
and usage behavior constructs. We adopt
Rawstorne et al.’s (1998, 2000) view that
these two variables may be highly skewed
in the mandatory (e.g., ERP) context and
thusareinappropriate for model testing. In
addition, one of theresearch foci—therole
of user participation—may not be as rel-
evant or feasible in ERP implementation
contexts. User participation refers to the
behavioral engagement of usersin IS de-
velopment activities (Hartwick & Barki,
1994). Given that ERP software packages
are off-the-shelf systems, user participa-
tionisgeneraly limited to only afew users
who areinvolved in software customization.

Considering that ERP usage is man-
datory, Pozzebon (2002) proposed combin-
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Table 1: Existing Technology Acceptance Studies on the Effect of Mandatoriness

Category Studies Assertions Main findings
e For voluntary users, the overall
responsibility component of user
participation and user involvement
Hartwick is strongly qukaj to attitudes,
and Barki, Voluntariness and mandatoriness norms, intentions, and use.
Cross: 1994 aretreated as a moderating For ‘rr!and‘atory users, user
sectional variable that may impact the participation and involvement are
study _relan(_)nsm ps between _beha\n ord_ uni mportant;' m;:gad, subjective
intention/actual behavior and their norm has asignificant effect on
antecedents. intention.
Venkatesh e The di‘rect‘ oompliancgbaseq effet;t
and Davis of subj_ectlve norm on intention will
2000 ! occur in mandatory, but not_
voluntary, system usage setting.

e Whether or not an individual e TAM and TPB could not explain
uses the technology is not a multiple usage behaviors. Thereis
good dependent variable in adanger in predicting intention
mandatory contexts. Specific only and using it to make
usage behaviors are more conclusions about the determinants

Rawstorne relevant. of that behavior in mandatory

etal., e |tisimportant to conduct usage contexts.

2000 research in a homogeneous o Thefindings support a necessary
Single-case context in which the; useof IS assumption that there i;variance in
study has been manda;e_d in respect to mandated usage behavior.
(mandatory all research participants. e Usage behavior could be predicted
contexts) to areasonable degree &fter the

commencement of use.

e Excluding the attitude construct
from TAM will not prowde N | Usefulnessisthe key antecedent of
accurate representation of !

Brown et users acceptance in mandated attitude. . ; .
. 2002 use contexts, e Therelationship between attitude
v . i, . d behavioral intention is absent.

o Attitudeswill not correlate with an
behavioral intention in
mandatory contexts.

ing two distinct research streams—the
structuration theory and the behavioral-
based theories—in aqualitative study, and
replaced the traditional behavior intention
with anew construct called symbolic adop-
tion, which refers to one's mental accep-
tance of aninnovation (wewill discussthis
construct in detail later in the paper). The
term “innovation dissonance” refersto the
situation in which symbolic adoption is at
odds with actual adoption (Rogers, 1995).
When dissonance occurs, usersareunlikely
to invest time and effort to engage in dis-
cretionary constructive use of technology
that is above and beyond prescribed work
activities, thuslimiting the overall potential
benefits that can be derived from the sys-
tem. Therefore, symbolic adoptioniscriti-
cal for usersto engagein creative and qual -

ity use of the system.
Based on the aforementioned litera-
ture review, we conclude that:

1) Research that examines end-users' ac-
ceptance of ERP systems is scarce.

2) Of thelimited number of studieson end-
users acceptance of ERP systems, few
have sufficiently addressed the nature
in ERP settings, where useis mandated.

In order to facilitate successful ERP
implementation and usage, we propose a
research model to further understand us-
ers’ acceptance of ERP systems. Thetheo-
retical foundation for the proposed research
hypotheses is discussed in the next sec-
tion.
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THEORETICAL FOUNDATION &
RESEARCH HYPOTHESES

In this section, we discuss the theoretical
foundation for the dependent variables and
their antecedents, as well as the relation-
ships between them.

Symbolic Adoption

The adoption and usage of ERP sys-
tems take place in a mandatory environ-
ment: in other words, the decision to adopt
and implement an ERP system is often
made by the management; end-users are
mandated to use the ERP system to carry
out their tasks, and thelevel of interdepen-
dence across departmental and functional
boundariesisvery high dueto theintegra-
tion. Asdiscussed in the literature review,
behavioral intention is not appropriate for
understanding and predicting users accep-
tance in mandatory adoption and usage
contexts. The intention-behavior relation
only applies when the behavior is under a
person’s volitional control (Ajzen &
Fishbein, 1980). In addition, typical items
used in questionnaires to probe users' be-
havioral intention, such as “Assuming |
have access to the system, | intend to use
it” or “I intend to use the system frequently
in the next six months,” seem to be irrel-
evant in the mandatory contexts
(Rawstorne et al., 1998).

To address this issue, Rawstorne et
al. (1998) and Karahanna (1999) suggested
an alternative variableto substitute for be-
havioral intention—Symbolic Adoption (or
SA for short)—in the mandatory context.
Coined by Klonglan and Coward (1970),
symbolic adoption refers to one’s mental
acceptance of aninnovation, distinct from
actual adoption which refersto actual use
of technology. Karahanna (1999) asserted
that symbolic adoption precedes actual

adoption and is a hecessary but not suffi-
cient condition for actual adoption in vol-
untary contexts. In the case of mandatory
adoption, symbolic adoption is hot neces-
sary for actual adoption, but it isnecessary
for infusion. Rawstorne et al. (1998) con-
tended that in a mandatory environment,
people are likely to display differencesin
symbolic adoption of the new system. |den-
tifying and analyzing such differences is
likely tohelp predict initial resistanceor lack
of acceptance of technology in a manda-
tory adoption environment.

Therefore, we will use symbolic
adoption as the primary variable for as-
sessing end-users’ acceptance of ERP sys-
temsin this study.

Users Attitudes Toward System Use

Users may form attitudes toward us-
ing asystem, which in turn influencetheir
productivity through quality or amount of
system usage and other important traits,
such asjob satisfaction and loyalty toward
the organization. According to social psy-
chology, attitude refers to the affect that
onefeelsfor or against some object or be-
havior (Ajzen & Fishbein, 1980). In1Sre-
search, a user attitude can be defined as
“a predisposition to respond favorably or
unfavorably to a computer system, appli-
cation, system staff member, or a process
related to the use of that system of appli-
cation” (Melone, 1990, p. 81). Asastrong
relationship can be expected between atti-
tude and performance of a particular be-
havior, attitude concerning system use has
been extensively studied (e.g., Davisetdl.,
1989; Melone, 1990; Venkatesh, 1999,
2000).

Attitudes have been shown to corre-
late with behavioral intention in voluntary
contexts. However, it may not be the case
in mandatory contexts, such asin the case
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of ERP. Brown et a. (2002) show that at-
titudes are not related to behavioral inten-
tionin amandatory adoption environment.
Other studies (Bagchi et al., 2003; Hartwick
& Barki, 1994) reported contradictory re-
sults, which support the positive relation-
ship between attitude and intention in man-
datory contexts. We attribute the mixed
findingsto theinappropriateinclusion of the
behavioral intention construct, which may
beeither highly skewed or irrelevant to re-
search subjects and thus make the link un-
stable in the research model. Asindicated
by Rawstorne et al. (2000), the seemingly
positive relationship may also have arisen
dueto* cognitive dissonance” in cross-sec-
tional studies, causing respondentsto psy-
chologically associate intention with actual
use.

Therole of users attitude in a man-
dated environment isimportant and should
not be overlooked. Brown et al. (2002) spe-
cifically noted that excluding the attitude
construct would not provide an accurate
representation of users acceptance of IT
in the mandated adoption contexts. In this
research, attitudeisanother dependent vari-
able in our research model.

Consistent with earlier research, it is
reasonable to assume that users mental
acceptance of an ERP system is highly
influenced by their attitude toward using
thesystem. That is, thereisapositiverela-
tionship between attitude and symbolic
adoption. Karahanna's (1999) study pro-
vides empirical evidence that users' atti-
tudetoward system useisasignificant pre-
dictor of symbolic adoption. Hence, we hy-
pothesize:

Hypothesis 1: Attitude toward system use
will have a positive direct effect on sym-
bolic adoption in the ERP context.

Antecedents:
Cognitive Considerations

While users' attitude toward system use
constitutes an affective dimension of sym-
bolic adoption, other cognitive consider-
ations are also important in determining
one’'s symbolic adoption of an ERP sys-
tem. Two important constructsin TAM—
perceived usefulness (PU) and perceived
ease of use (PEU)—may have direct ef-
fects on symbolic adoption. Karahanna's
study (1999) providesempirical support for
the direct effects (PU-SA and PEU-SA).
Rawstorne et al. (1998) proposed that the
effects of PU and PEU constructs on sym-
bolic adoption are mediated by attitude,
though these indirect effects have not been
empirically tested. In thisstudy, we hypoth-
esize

Direct Effects

Hypothesis 2: Perceived usefulness will
have a positive direct effect on symbolic
adoption in the ERP context.

Hypothesis 3: Perceived ease of use will
have a positive direct effect on symbolic
adoption in the ERP context.

Indirect Effects Mediated by Attitude
Hypothesis 4: Perceived usefulness will
have a positive direct effect on attitude to-
ward system use in the ERP context.

Hypothesis 5: Perceived ease of use will
have a positive direct effect on attitude to-
ward system use in the ERP context.

Perceived usefulness and perceived
ease of use have beenwidely studied, based
on the TAM, in general IT adoption set-
tings. Inthe case of ERPimplementations,
which occur in organizationa settings, other
cognitive considerations may becomerel-
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evant by influencing one'sattitude and sym-
bolic adoption.

Oneattraction or major benefit of ERP
isthat it boasts the ability to offer compa-
nies best business practices. Thetrue mean-
ing of best practicesiselusive, but Miranda
(1999) cited several implications associated
with the adoption of best practices (as de-
fined by software companies), including
promotion of standardized processes, or-
ganizational discipline, and cross-function-
ality. ERP implementations “force” orga-
nizationsto streamline and standardize their
processes across the organization and
withinindividual businessunits. Thischar-
acterigtic of ERPsystemsismorethanlikely
to create concerns among end-users about
the compatibility and fit of the system.

According to Rogers' (1995) theory
of Diffusion of Innovations, compatibility
isdefined as*“the degreeto which aninno-
vation is perceived as consistent with the
existing val ues, past experiences, and needs
for potential adopters’ (p. 224). Severa
studies (Agarwal & Prasad, 1997;
Karahanna & Straub, 1999; Moore &
Benbasat, 1991) have demonstrated that
compatibility isanimportant factor ininflu-
encing end-users attitudes in adopting or
using a new IT. In the ERP context, we
refer to perceived compatibility asthe de-
greeto whichthe ERP systemis perceived
to be consistent with past business pro-
cesses that users have been accustomed
to. AsERPimplementationsusualy involve
business process reengineering, end-users
of ERPsystemsarelikely to display strong
variancein perceived compatibility, which
in turn affects their attitude and symbolic
adoption. Therefore, we hypothesize that:

Hypothesis 6: Perceived compatibility will
have a positive direct effect on attitude to-
ward system use in the ERP context.

Hypothesis 7: Perceived compatibility will
have a positive direct effect on symbolic
adoption in the ERP context.

The extent to which an ERP package
encompasses the desired business pro-
cesses for an organizationisreferred to as
fit (Hong & Kim, 2002; Sieber, Siau, Nah,
& Sieber, 2000). We define perceived fit
from an end-user’s perspective as the de-
gree to which the ERP software is per-
ceived by a user to meet his/her
organization’s needs. Whilefit-gap analy-
sis is often conducted at the organization
level (i.e., as part of the implementation
process), individual end-users would
cognitively process and perceive thefit at
both the organizational and divisional (e.g.,
departmental) levels.

Soh, Kien, and Tay-Yap (2000) and
Soh, Kien, Boh, and Tang (2003) used the
terms “misfit” and “misalignment” inter-
changeably to refer to the situation where
the company-specific, public sector-spe-
cific, or country-specific requirementsdid
not match the capabilities of the ERP pack-
age. In their study (Soh et a., 2000), the
observed misfits were clustered into three
broad categories. data misfits, functional
misfits, and output misfits. These misfits
reflect acomplex combination of compat-
ibility and fit issues, which are ofteninevi-
table in ERP implementati ons because or-
ganizations often changetheir internal pro-
cesses to fit the “industry best-practices’
availablein ERP software (Nah, 2003; Siau,
2004). Dueto the nature of ERP software,
organizationswill try to customize the soft-
ware aslittle as possible. Hence, the issue
of perceived fit islikely to take on height-
ened importance and relevancein influenc-
ing end-users’ attitude and symbolic adop-
tion. Therefore, we hypothesize that:
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Hypothesis8: Perceived fit will haveaposi-
tive direct effect on attitude toward sys-
tem use in the ERP context.

Hypothesis9: Perceived fit will haveaposi-
tive direct effect on symbolic adoption in
the ERP context.

Based on the above discussionson the
theoretical background and research hy-
potheses, we develop the research model
asinFigure 3.

Our research model is an extension
of theorigina formulation of TAM. Inview
of the deficiency and inappropriateness of
using the behavioral intention construct in
the ERP context, wereplaced it withamore
meaningful construct—symbolic adoption.
In additionto thetwo primary determinants
of TAM (perceived usefulness and per-
ceived ease of use), we added perceived

Figure 3: Research Model

Perceived
Ease of Use
Perceived
Usefulness

compatibility and perceived fit becausethey
arehighly relevant and influential inthe ERP
context. It is apparent that the four ante-
cedents reflect some characteristics of the
technology (ERP) according to the nation
of DOI. In thisresearch, we are interested
in examining which aspects of the charac-
teristics of ERP software have an impact
on end-users acceptance. The effects of
the characteristics of other factors (e.g.,
characteristics of users and contextual en-
vironment) are outside the scope of this
paper. To focus on the key aspects of this
research (i.e., assessing the impact of the
four cognitive determinants on users ac-
ceptancein termsof attitude and symbolic
adoption) and to maintain parsimony of the
modédl, theinterrel ationshipsamong thefour
antecedents (exogenous variables) are not
examined inthisstudy.

Attitude toward
System Use

Symbolic
Adoption

Perceived
Fit
Perceived
Compatibility
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RESEARCH METHOD

The survey approach was used to test
theresearch model. Survey questionnaires
were sent to all the SAP users of one of
the sites of amidwestern public institution
intheU.S. that implemented SAPR/3. The
SAP R/3 system went livein July 1999 to
support the administration functions of the
institution. At thetime of initial implemen-
tation, five SAP moduleswere utilized: Fi-
nancia Accounting (FI), Controlling (CO),
Human Resources (HR), Materials Man-
agement (MM), and Project Systems (PS).
Subsequently, the Asset Management (AM)
and Treasury (TR) modules were imple-
mented. Survey questionnairesfor thisstudy
were sent out to the users around the end
of 2000.

Instrument Development

We devel oped asurvey questionnaire
to capture each of the constructsin there-
search model (asshownin Figure 3). Most
of the theoretical constructs were
operationaized using validated itemsfrom
prior research. The items measuring per-
ceived usefulness, perceived ease of use,
and perceived compatibility were derived
from Taylor and Todd (1995). The items
measuring attitude toward system usewere
adopted from Hartwick and Barki (1994).
The items measuring symbolic adoption
were adopted from Karahanna (1999). The
two itemsfor perceived fit were devel oped
specifically for this study. The constructs
were measured on a seven-point Likert
scale (see Appendix).

Data Collection
Out of the surveyssent to all 525 SAP

end-users, 229 usable responses were re-
ceived, resulting in an overall responserate

of 44%. The mgjority of the SAP end-us-
ers were department secretaries, purchas-
ing clerks, general clerks, and other cleri-
cal staff. Female users comprise 84% of
thesample, whichiscons stent with the user
population. Intermsof educationlevel, 75%
of the respondents hold diplomas or
bachelor’s degrees. Most respondents
(about 70% of them) have attended two to
six (SAPend-user) training classesprovided
by theinstitution.

DATA ANALYSIS

Table 2 shows the descriptive statis-
tics. As shown in Table 3, Cronbach’s al-
phasrangefrom 0.90t0 0.95, indicating very
high reliability. The confirmatory factor
analysis, also included in Table 3, demon-
strates the convergent and discriminant
validity of the constructs.

We conducted two multiplelinear re-
gressions to test our hypotheses (al-
pha=.05). As shown in Table 4, the stan-
dardized coefficients of Regression Model
1 (i.e., with attitude toward system use as
the dependent variable) indicate that Hy-
potheses 4, 5, 6, and 8 are supported. In
other words, perceived usefulness, per-
ceived ease of use, perceived compatibil-
ity, and perceived fit positively affect end-
users attitudetoward system use. Thefour
determinantsjointly account for 61.9% of
variancein attitude.

As shown in Table 5, the standard-
ized coefficients of Regression Model 2
(i.e., with symbolic adoption asthe depen-
dent variable) indicate that Hypotheses 1,
3, and 7 are supported. In other words,
perceived ease of use, compatibility, and
attitude toward system use positively af-
fect end-users' symbolic adoption. Hypoth-
eses 2 and 9 are not supported, meaning
that perceived usefulness and perceived fit
do not have apositivedirect effect on sym-
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Table 2: Descriptive Satistics

No. of ltems [Mean | Std. Deviation |Minimum |[Maximum
perceived usefulness 3 3.11 1.40 1 7
perceived ease of use 3 3.51 1.62 1 7
perceived fit 2 3.64 1.49 1 7
perceived compatibility 3 3.79 1.42 1 7
attitude toward system use 2 3.02 1.49 1 7
symbolic adoption 3 3.16 1.41 1 7
Table 3: Results of Confirmatory Factor Analysis and Reliability Analysis
Perceived | Perceived | Perceived  |Perceived | ATUGE | o haic
L : toward :
usefulness |ease of use | compatibility fit adoption
system use
Cronbach’s Alpha .95 .94 .90 91 91 91
perceived usefulness1 0.778 0.336 0.238 0.232 0.178 0.217
perceived usefulness2 0.845 0.234 0.186 0.184 0.103 0.271
perceived usefulness3 0.799 0.251 0.253 0.179 0.257 0.183
perceived ease of usel 0.273 0.778 0.236 0.212 0.195 0.262
perceived ease of use2 0.272 0.832 0.186 0.138 0.117 0.263
perceived ease of use3 0.285 0.760 0.274 0.205 0.242 0.277
perceived compatibilityl 0.233 0.220 0.819 0.248 0.034 0.172
perceived compatibility2 0.316 0.257 0.673 0.223 0.323 0.327
perceived compatibility3 0.252 0.343 0.638 0.152 0.395 0.333
perceived fitl 0.246 0.221 0.251 0.741 0.283 0.328
perceived fit2 0.339 0.273 0.319 0.721 0.175 0.225
attitudel 0.239 0.211 0.181 0.303 0.785 0.320
attitude?2 0.299 0.362 0.243 0.161 0.626 0.460
symbolic adoptionl 0.222 0.311 0.181 0.166 0.240 0.793
symbolic adoption2 0.303 0.338 0.178 0.208 0.215 0.764
symbolic adoption3 0.169 0.165 0.251 0.200 0.177 0.770

Rotation Method: Varimax with Kaiser Normali
construct are in bold.

bolic adoption. Thefivedeterminantsjointly
account for 65.4% of variancein symbolic
adoption.

In order to obtain more precise esti-
mates of these significant effects, regres-
sions omitting non-significant variables
wererun, and theresultsare shownin Fig-
ure 4.

DISCUSSION OF RESULTS
In this study, we developed our re-

search model based on the review of lit-
erature on users’ acceptance of IT in man-

zation; The factor loadings for each itemon its

datory contexts. We conducted a survey
of end-users’ perceptions about using a
newly implemented ERP system to test the
hypotheses related to our model. By con-
trasting the results of our study with prior
research, we draw conclusions concern-
ing enterprise system adoption in the man-
datory context and discusstheimplications
of our findings.

Attitude Toward System Use

As shown in the final model (Figure
4), the basic relationships (PU-Attitude,
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Table 4: Sandardized Regression Coefficients

Beta t Sig. Hypothesis Supported?
perceived usefulness .160 2.499 .013 4 Yes
perceived ease of use .219 3.459 .001 5 Yes
perceived compatibility .229 3.363 .001 6 Yes
perceived fit .292 4.453 .000 8 Yes

Notes: Dependent Variable —attitude toward system use; Adjusted R square: .619; Regression

Sg.: .000

Table 5: Sandardized Regression Coefficients

Beta Sig. Hypothesis  [Supported?
perceived usefulness .041 .669 .504 2 No
perceived ease of use .203 3.227 .001 3 Yes
perceived compatibility 141 2.079 .039 7 Yes
perceived fit 121 1.853 .065 9 No
attitude toward system use 412 6.468 .000 1 Yes

Notes: Dependent Variable — symbolic adoption; Adjusted R square: .654; Regression Sg.:

.000

PEU-Attitude) of the original TAM are
found to be significant, which are in line
with prior empirical studies (Daviset a.,
1989; Mathieson, 1991; Taylor & Todd,
1995). In addition, our results also show
that two additional determinants—per-
ceived fit and perceived compatibility—
account for a significant amount of vari-
ance in attitude. These two determinants
have higher standardized coefficientsthan
PU and PEU, suggesting that they have
higher explanatory power than PU and
PEU in the ERP context. A plausible ex-
planation is that most of the prior studies
(i.e., Daviset a., 1989; Mathieson, 1991;
Taylor & Todd, 1995) were conducted in
voluntary end-user computing contexts
where users’ perceived usefulness and
ease of usearethe primary factorsinform-
ing their attitude toward using the system.
In the case of ERP, usefulness and ease of
use cannot sufficiently explain end-users
attitudestoward using the new system. In-
stead, theissue of compatibility andfit isof

heightened relevance and importance be-
cause organizationsimplementing ERP sys-
temsoften change their business processes
to fit the software in order to take full ad-
vantage of the “best practices’ offered by
the ERP system (Nah, 2003; Nah,
Zuckweller, & Lau, 2003; Siau, 2004). Itis
a difficult balancing act for the manage-
ment of organizationsto optimizetheir in-
vestment in ERP software through busi-
ness process reengineering (Siau, 2004).
End-users may bear different feelings to-
ward the heightened responsibility and ac-
countability through the reengineering pro-
cess. For some end-users, the added re-
sponsibility and accountability through busi-
ness process reengineering are regarded
as an element of empowerment (Shang &
Seddon, 2000); for others, they may bere-
garded as asignificant job burden. There-
fore, users’ beliefsconcerning compatibil-
ity and fit are highly relevant in forming
their affective feelings toward using the
new system.
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Figure 4: Final Model with all Sgnificant Relationships
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Notes: Adjusted R-square for attitude: 0.619, Adjusted R-square for symbolic adoption: 0.649;

*<,05, **<.01, ***<.001

Symbolic Adoption

The final model (Figure 4) also indi-
cates that perceived ease of use, attitude,
and compatibility are significant determi-
nants of symbolic adoption, with attitude
asthe primary determinant. Thisresult, as
well asthediscriminant validity shown ear-
lier (Table 3), provides support for the as-
sertion by Rawstorne et al. (1998) and
Karahanna (1999) that attitude and sym-
bolic adoption are two distinct constructs.
Whileattitude toward system useisthe key
driver of symbolic adoption, both compat-
ibility and perceived ease of use also have
direct positive effects on symbolic adop-
tion. On the other hand, perceived useful-
ness and fit affect symbolic adoption only
through attitude. This finding casts some
light on our understanding of end-users’ ac-
ceptance of enterprise systems in manda-
tory usage contexts. Prior studies often use
behavioral intention as the criterion vari-

able, which may not be appropriate when
system use is mandated. Symbolic adop-
tion—the degree of voluntary mental ac-
ceptance of the idea component of an IT
innovation—may well beamore appropri-
ate construct to explain I'T adoption when
usage is mandated (Karahanna, 1999).
Together with the findings of Brown et al.
(2002), which demonstrate the lack of re-
lationship between attitude and behavioral
intention in mandatory contexts, our results
provide another support for using symbolic
adoption to assess end-users acceptance.

In sum, our findings show adifferent
pattern of relationshi ps between important
cognitive beliefs and users' acceptance
constructs (attitude and symbolic adoption),
as compared with prior studies that were
conducted mainly involuntary contexts. Our
findings have significant implications for
organizations striving to engender positive
attitudestoward newly adopted, enterprise-
wide software packages and mandatory
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applications. In order to create positive
mental acceptance among end-users, or-
ganizationd interventionsshould also focus
ontheissueof compatibility, which hasboth
direct and indirect effects on symbolic
adoption, as well as the issue of technol-
ogy fit with organizational context, which
influences symbolic adoption through atti-
tude.

In order for an ERP system to be ac-
cepted by its end-users, the system must
not only be perceived asuseful and easy to
use, it is also important that the end-users
perceive the system to be compatible with
their values and past experiences, and to
be a good fit with the organizational con-
text. Organizational fit with ERPiscritical
and has been found to be acritical success
factor of ERP implementation (Hong &
Kim, 2002).

User acceptance is necessary for ef-
fective use and appropriation of an ERP
system, so organizations can gain maximum
benefitsfrom the system (Boudreau, 2003).
For an ERP system to be perceived as use-
ful and easy to use, training must be pro-
vided to the end-users. In order for end-
users to understand the system and per-
ceiveit to be compatible with their values
and past experiences, ample training and
hands-on experiences are needed. Such
training should not only focus on the key-
strokes and procedures to complete the
transactions, but should also provide users
with a high-level view and understanding
of the business process and their corre-
sponding mappings to the system proce-
dures. If the mappings between the busi-
ness process and the current and previous
procedures are apparent to users, they are
more likely to perceive the ERP system to
be compatible with their previous experi-
ences. Hence, end-user training should be
designed in such a way that it covers the
different levels of abstractions and map-

pings between the business processes and
the ways they are represented in the ERP
system.

Users also need to perceive afit be-
tween the ERP software and the business
and organizational needs for them to ac-
cept the system. One way to achievefitis
to involve functional expertsin the selec-
tion and evaluation of the ERP software
package. Another complementary approach
isto carry out afit-gap analysis (Nadkarni
& Nah, 2003; Sieber et a., 2000) to thor-
oughly understand the fits and the gaps
between the available ERP software pack-
ages and the needs of the organizations
before selecting the package that fits the
best. Appropriate customization should also
be carried out to achieve optimal fit.

LIMITATIONS& FUTURE
RESEARCH DIRECTIONS

This study tested the proposed model
in a large public institution system that
implemented an ERP system. Thefindings
from the statistical analyses reveal some
differencesin explaining users’ acceptance
of IT inmandatory contextsvis-avisinvol-
untary contexts, which have been studied
extensively intheMI Sliterature. Thisstudy,
however, is not without limitations. First,
this study was conducted in a non-profit
organization. Hence the issue of
generalizability may be of concern. Future
research is needed to examine users’ ac-
ceptance, including attitude and symbolic
adoption in other organizational settings.
Second, thefocus of thisstudy waslimited
to examining the characteristics of the
technology as cognitive antecedents of us-
ers’ acceptance of ERP systems. In other
words, it does not include characteristics
of the users (e.g., innovativeness, IT so-
phistication) and characteristics of the en-
vironment (e.g., subjective norms). The
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rel ationshi ps between the key determinants
examined in this study, the antecedents of
those determinants, as well as the effects
of other constructs (subjective norms and
behavioral control) on users acceptance
warrant further research. In fact, severa
researchers have studied the determinants
of perceived ease of use (see Venkatesh,
1999, 2000; Venkatesh & Davis, 1996) and
perceived usefulness (Venkatesh & Davis,
2000). Third, because this is a cross-sec-
tional study, the dynamicsof users accep-
tance may not have been fully investigated.
Future research, preferably using longitu-
dinal studies, may address the temporal
dynamics of user acceptance. Lastly, due
to privacy and confidentiality concerns, and
the lack of validated measures of usage
behavior in mandatory contexts (Rawstorne
etal., 2000), our study did not directly mea-
sure end-users' usage behavior. Futurere-
searchisneeded to develop valid measures
for usage behavior and tointegratethe sym-
bolic adoption construct in a nomological
network to explain adoption and usage of
an IT innovation in mandatory settings
(Karahanna, 1999).

CONCLUSIONS&
IMPLICATIONS

To address the key issues in end-us-
ers’ acceptance of complex, integrated, en-
terprise-wideinformation systems such as
ERP, researchersarethriving intwo fronts.
Some researchers attempt to effectively
conceptualize and operationalize the vari-
able of system use. For instance, Straub,
Limayem, and Karahanna (1995) claimed
that the wide variation of system usage
measures hinders the efforts of MIS re-
searchersto compare findings across stud-
ies. Their study reveals the difference be-
tween self-reported and computer-reported
system use. Sagaand Zmud (1994) classi-

fied system use based on three levels of
infusion: extended use, integrative use, and
emergent use. They stressed the infusion
of technology as a key variable, i.e., the
extent to which aninnovation’sfeaturesare
used in a compl ete and sophisticated way.
More recently, Boudreau (2003) empha
sized the quality of use, which refers to
one'sability to correctly exploit the appro-
priate capabilities of a software systemin
themost relevant circumstances. In another
front, some researchers focus on users

acceptance of an I T innovation, whichisa
key factor influencing effective system use.
Symbolic adoption (Karahanna, 1999) is
conceptualized as one measure of users

mental acceptance and is proposed to re-
place adoption intention in contextswhere
use is mandated. Its determinants may in-
clude attitude, the characteristics of the
technology, the characteristics of the users
(Agarwal & Prasad, 1997), such as self-
efficacy, and the characteristics of the con-
textual environment (Siau & Messersmith,
2003), such as subjective normsand facili-
tating conditions.

Accordingly, the present study can be
classifiedinthelatter group. Theresults of
this study provide some empirical support
for the construct of symbolic adoption. In
addition, weinvestigated the impact of the
characteristics of technology on users' at-
titude and symbolic adoption. Thefindings
a so have significant manageria implica-
tionson successful implementation of ERP
systems, which is more complex and inte-
grated than many other types of systems.

In conclusion, users acceptance of
ERP systems remains a complex and im-
portant phenomenon. Future research is
needed to investigate other factors that
contribute to ERP user acceptance, and to
study the importance and consequences of
end-user acceptance in the ERP context.
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APPENDIX —SURVEY QUESTIONNAIRE

Srongly Somewhat Somewhat Srongly
Agree Agree Agree Neutral Disagree Disagree Disagree
1 2 3 4 5 6 7

Perceived Usefulness

1

Using the SAP system will make my work more efficient.
1 2 3 4 5 6

Using the SAP system will increase my job performance.
1 2 3 4 5 6

Using the SAP system will increase the productivity of my work.
1 2 3 4 5 6

Perceived Ease of Use

1

My interaction with the SAP system is clear and understandable.
1 2 3 4 5 6

7

It is easy for me to remember how to perform my regular job assignments using the SAP system.
2 3 4 5 6 7

Overall, | find the SAP system easy to use.
1 2 3 4 5 6

Perceived Compatibility

1. The setup of the SAP system is compatible with the way | worked before.

1 2 3 4 5 6
2. Using the SAP system is compatible with the way | like to work.

1 2 3 4 5 6
3. The setup of the SAP system is compatible with my style of work.

1 2 3 4 5 6
Perceived Fit
1. The SAP system fits well with the business needs of my campus.

1 2 3 4 5 6
2. The SAP system fits well with the business needs of my department.

1 2 3 4 5 6

Attitude Concerning System Use

1.

2.

Using the SAP system isagood idea.
1 2 3 4 5 6

| like the idea of using the SAP system to perform my job.
1 2 3 4 5 6

Symbollc Adoption

| am enthusiastic about using the SAP system.
1 2 3 4 5 6

| am excited about using the SAP system in my workplace.
1 2 3 4 5 6

It is my desire to see the full utilization and deployment of the SAP system.

1 2 3 4 5 6
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