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Investigation of critical success factors, system evaluation and usage adoption for
enterprise resource planning system
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Abstract

Many  companies  have
employed enterprise resource planning (ERP)

recently
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systems to integrate operational efficiency,
thus reducing costs, while enhancing service
quality and competitive advantages. However,
small enterprises find it extremely difficult to
develop a method of evaluating ERP systems.
Furthermore, while many other factors relate
to the best method of selecting a useful ERP
system, it is difficult to measure these factors.
Therefore, it is worthwhile examining the
many factors that govern the success or
failure of implementation, proposing a
systematic procedure to select ERP system
and even to know the actual usage in
following implementation. One of the
research directions is to incorporate additional
behavioral constructs, computer self-efficacy,
the antecedent of CSE and computer anxiety,
top management support to original TAM
model. The aim is to explain behavioral
intention and actual usage of ERP
implementation.

Keywords: Enterprise resource planning,
computer self-efficacy, computer anxiety, top
management support

1. Introduction

Minimizing the cost and maximizing the
profit are the necessary to enhance
competitive advantage, and implementing



ERP system is one means of achieving these
objectives. An enterprise resource planning
(ERP) system is a packaged business software
system that provides a totally integrated
solution for organizational
information-processing needs, efficiently and
effectively manage resources (materials,
human resources, finances, etc.) (Shih, 2006).
Implementing an enterprise resource planning
system generally is expensive and risky, and
thus researchers and companies have been
trying to find factors that influence the
information system success. In fact, as
described by Amoako-Gyampah and Salam
(2004), numerous  factors influence
information  system  success, especially
individual acceptance or resistance. In this
area, technology acceptance model (TAM,;
Davis, 1989) is one of the most widely used
models for explaining the behavioral intention
and actual usage, and can improve our
understanding of how influence on actual
usage should help increase the probability of

successful ERP implementation.

Two particular beliefs, namely perceived
usefulness (PU) and perceived ease of use
(PEOU), are crucial in the TAM for
predicting information technology user
acceptance  behavior.  Besides, recent
empirical studies have also focused on
explaining the influence of external variables
on user beliefs regarding ERP systems (e.g.,
Amoako-Gyampah and Salam, 2004; Shih,
2006; Amoako-Gyampabh, 2007).
Amoako-Gyampah (2007) examined the
influence of perceived usefulness, user
involvement, argument for change, prior

usage and ease of use ERP system usage

intention. According to Amoako-Gyampah,
users perception of usefulness, ease of use of
the technology, and the users’ level of
intrinsic involvement all affect their intention
to use the technology. Shih (2006) also
incorporates computer self-efficacy into TAM
to improve the predictive value of the original
TAM mode.

Moreover, although some studies have
considered different external variables, they
have only adopted the perspective of
individuals. In fact, organizational factors,
such as top management support may
significantly impact actual usage of ERP
implementation. This study thus built upon
previous research by incorporating the
determinant of top management support as
the external factor affecting computer
self-efficacy, computer anxiety, perceived
ease of use, perceived usefulness and actual
usage of ERP implementation. This study also
used structural equation modeling to assess
overall model fit and verify the causal
relationships between variables.

2. Related work
2.1 Prior research on ERP system

Recently, three review articles comprised
all the prior research on ERP. The first is
Esteves and Pastor (2001), who briefly
summarized each journal and conference
article and also provided a complete list of
references during the 1997-2000. Second,
Botta-Genoulaz et al. (2005) analyzed the
literature for the years 2003 and 2004 to
classify ERP systems research into six

categories: ERP implementation, ERP



optimization, ERP  management, ERP
software, ERP in supply chain management
and case studies. Moon (2007) also conducted
a review of work published in various
journals on Enterprise Resource Planning
(ERP) between January 2000 and May 2006.
Her research aimed to understand the
guestions addressed by ERP, and six major
themes were ERP implementation, using,

extension, value, trends, and educations.

Moon (2007) demonstrated that most
relevant articles (approximately 40% of the
total) belong to this theme. For example,
Amoako-Gyampah and  Salam  (2004)
evaluated the impact of one belief construct
(shared beliefs in the benefits of a technology)
and two widely recognized technology
implementation success factors (training and
communication) on PU and PEOU. The
analytical results demonstrated that both
training and project communication influence
shared user beliefs regarding the benefits of
the technology and also that the shared beliefs
influence the PU and PEOU of the technology.
Lander et al. (2004) consider trust-building
mechanism between team members and other
actors of the project as major implementation
issues. Moreover, Shih (2006) examines ERP
system user usage behavior via the extended
technology acceptance model with the
incorporation of computer self-efficacy.

2.2 Technology acceptance model

The Theory of Reasoned Action (TRA)
of Fishbein and Ajzen’s (1975) and the
Technology Acceptance Model (TAM) of
Davis’s (1989) provide a theoretical means of

measuring beliefs and attitudes for predicting
future behavior patterns. The TAM was
adapted from the TRA and provided a basis
for previous research on IS dealing with IT
related behavioral intentions and usage (e.g.,
Davis et al., 1989). Two particular beliefs,
perceived usefulness (PU) and perceived ease
of use (PEOU), are crucial in the TAM for
predicting information technology user
acceptance behavior. Davis (1989) defined
PU as “the degree to which individuals
believe that using a particular system can
enhance their job performance”, and defined
PEOU as “the degree to which individual
believe that using a particular system will be
effortless. TAM postulated that computer
usage is determined by behavioral intention to
use a system, while system usage intention is
jointly determined by individual attitude
individual

towards system use and

perceptions of its usefulness.
2.2 Computer self-efficacy

Bandura (1977) identified self-efficacy
as relating to individual beliefs in their ability
to perform a task, and is expected to influence
task effort, persistence, expressed interest,
and the level of goal difficulty selected for
performance  (Gist, 1987).  Generally,
individuals with high efficacy expectations
are more likely to succeed in a given task
(Oliver and Shapiro, 1993). Wood and
Bandura (1989) indicated that high
self-efficacy individuals work harder and
longer than low self-efficacy individuals.
Researchers have frequently found that
performance improves with the self-efficacy
level (Bandura et al., 1982).



Consequently,  different  types of
self-efficacy are emerged from Bandura’s
research, such as computer self-efficacy
(Compeau and Higgins, 1995) and Internet
self-efficacy (Torkzadeh and van Dyke, 2001).
defined by

Compeau and Higgins (1995) as individual

Computer self-efficacy is
judgments regarding their computer skills.
Computer self-efficacy is significant in the
use of systems and even in helping
individuals more easily acquire many of the
skills associated with effective computer use.
For example Venkatesh and Davis (2000)
modeled and empirically tested the
determinants of PEOU and found that
individual computer self-efficacy is a strong

determinant of PEOU, while objective

usability influences ease of use only after
direct experience with the  system.
Furthermore, Venkatesh and Davis (2000)
implied that a training mechanism designed to
improve user computer self-efficacy is more

likely to gain user acceptance.

3. Proposed model --research model and
hypothesizes

Figure 1 shows the constructs and
hypothesized links in the proposed model.
This section presents theoretical arguments
supporting the proposed paths, and
subsequently present data from structural
equation modeling to support these
relationships. The area within the dotted line

denotes the original TAM.

Héc

H2b

Computer HSb Perceived

self-efficacy / usefulness
H6:
H5¢

Behavioral H3 Actual
intention usage

Support
Computer anxiety H4b ; ease of Use

Top management H5a
Hila
H4a
Perceived

Figurel: The determinants and consequences of the proposed model.

4. Research design
4.1 Measurement

The published items related to attitude to
use, perceived ease of use, and perceived
usefulness (Davis, 1989) were used directly
and with only minor changes to reflect the
application of the system in the world.
Furthermore, revised items were adopted

from Shih (2006). This study separately
assesses two measures of actual system use:
the first is usage volume and refers to the
number of hours per week a respondent
reports using the ERP system, while the
second, usage frequency, indicates reported
weekly usage.



A ten-item measure of computer
self-efficacy was adopted from Compeau and
Higgins (1995) for measuring individual
perceptions of their ability to use a computer
to accomplish an ERP task. Individual were
asked to indicate the extent of agreement or
disagreement with the following statements
concerning ERP system on a 5-point scale
ranging from (1) strongly disagree to (5)
strongly agree. Top management support was
assessed via six items asking respondents to
indicate the degree of top management
encouragement and resources allocation. The
measure of top management support was
developed by Igbaria (1990). The measure
comprised six statements on a 5-point scale
ranging from (1) strongly disagree to (5)
strongly agree are used. The measures of
computer anxiety were developed by Brown
and Town (2002). Four-item scales were used
to measure computer anxiety, the response
options were anchored on a 5-point
Likert-type scale, ranging from (1) strongly
disagree to (5) strongly agree. Lower score
indicated lower level of computer anxiety.

4.2 Data collection

The  study
implemented or the ERP system is used.

samples are either

Respondents were phoned in advance with
interview requests, after which an interview,
and then an interview format was used to
record their responses. A total of 165 useable
responses were obtained, with no missing
date. 65% of the respondents belonged to
manufacturing industry, the remainders were
information and service industry. Moreover,
all respondents had experience of using ERP

software, with 99% claiming at least 12
months of such experience.

5. Analysis results

5.3 Analytical results of the proposed
model

The fit statistics indicate that the TAM
model provides a good fit to the data ( y2,=
745.35, p < 0.001; Norm Chi-square=1.33;
CF1=0.92; NNFI=0.90; RMSEA = 0.051). In
terms of predictive power, the variance in all
four dependent variables
(Rél ! RSsage ! Rsu ' R;EOU ’ RSZE and Rinxiety)
of the proposed model equals 0.41, 0.25, 0.54,
0.86, 0.32 and 0.33, respectively. The path
coefficients are shown in figure 2, which are
as hypothesized in each case (p < 0.05 in all

instances).

The analytical result is consistent with
Hypothesis 1b, perceived ease of use had a
strong direct effect on behavioral intention.
Furthermore, in accordance with Hypothesis
2a, perceived usefulness significantly and
directly affected behavioral intention ( 5=0.4,
p <0.001). Hypothesis 2b that the relation
between perceived usefulness and actual
usage was not supported. Finally, consistent
with H3, behavioral intention had directly
affect actual usage (5=0.35, p<0.001). The
analytical results also demonstrates that 41%
of the variance of behavioral intention was
explained by all antecedent variables and 25%
of the variance of actual usage was explained
by the model.
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Fig. 2: Path coefficients foofgggach hypothesis for the extended model (**: Level of
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with
Hypotheses 4a and 4b did not significantly

Computer anxiety, consistent
impact perceived usefulness and perceived

ease of use. Computer self-efficacy is
inconsistent with Hypothesis 5b strongly and
directly  affected perceived
(5=0.17, p < 0.001).

support as hypothesized by Hypothesis 6¢ and

usefulness
Top management

6d, strongly directly and indirectly affected
perceived usefulness and perceived ease of
use, respectively. Furthermore, consistent
with Hypothesis 5c, computer self-efficacy
had a strong direct effect on perceived ease of
1a,

perceived ease of use did not influence

use. Inconsistent with Hypothesis

perceived usefulness.

That top management support explained
32% of the variance and significantly and
directly affected computer self-efficacy
(Hypothesis 6a; 7 =0.55, p<0.001). This is
inconsistent with Hypothesizes 6b, that top
management support did not significantly
influence computer anxiety. In accordance
with Hypothesis 5a, self-efficacy was also

found to insignificant affect computer anxiety.

6. Conclusion and discussions

of
influence on actual usage can help increase
the of ERP
implementation, and this work extended
the
determinant of top management support as

Improving  understanding how

probability successful

previous research by incorporating

the external factor influencing computer

self-efficacy, computer anxiety, perceived
ease of use, perceived usefulness and actual
usage of ERP implementation. Furthermore,
this study also employed structural equation
modeling to assess overall model fit to verify

the causal relationships between variables.

According to Igbaria and livari (1995),
as individuals possess more resources to help
them become proficient, their worries about
using computers, including nervousness,
unease, discomfort, or scare, are dissipated.
However, in this case, top management
support was insignificantly and negatively

impacted computer anxiety, but in fact, as



Igbaria and livari (1995) stated that computer
anxiety is probably caused by low
self-efficacy. Furthermore, computer anxiety
is not significantly negatively related to
perceived usefulness and perceived ease of
use, inconsistent with the research of Brown
and Town (2002) and Venkatesh (2000). In
this study, we found that means of four-items
of computer anxiety were less than 2, and
thus represented that they don’t agree that
they were anxiety when working with
computer. That might the possible reason why
these hypothesizes were not supported in this

study.

The implications for researchers and
practitioners, an extended version of TAM
was proposed to improve the explanatory
power of ERP implementation. For example,
compared to the research of Shih (2006), the
r-square of perceived usefulness and
perceived ease of use were improved to the
levels of 054 and 0.86,

representing that top management support has

respectively,

highly contribution to the model. Similar to
previous studies (e.g., Somers and Nelson,
2001), top management support was critical
to ERP success.

6. Project evaluation

From the study of critical success factors
to system evaluations and ERP adoption, we
have accomplished 90% of the work
described in the proposal. In summary, we
have proposed an overall perspective from
different stage of ERP implementation.
Furthermore, our work will be a basis for

further research on ERP issues.
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