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ABSTRACT

The main objective of this study is to identify thetecedents of end-user satisfaction with an
Enterprise Resource Planning (ERP) system, in th&egt of a transnational Bank. The
Information System (IS) success theory is applied the end-user computing satisfaction
(EUCS) assessment. Quantitative data is analyzemigh multivariate statistical techniques
whereas qualitative data is analyzed through comealysis technique. The results indicate that
the EUCS model is pertinent to the context of ERRlesns for a fast data collection and overall
perception of user satisfaction; nevertheless guggested the continuity of its evaluation in
other research contexts and additional categohiesld be considered as antecedents to IS end-
user satisfaction.

Keywords: ERP system, information system success, end-uesfagtion, system quality,
information quality.

1. INTRODUCTION

ERP is a kind of information technology (IT) outscng (Aalders, 2001,
Lacity, & Willcocks, 2004) and its concept origiedt from MRP (Material
Requirements Planning) in manufacturing firms impdating IS in stock control,
supply chain management and co-ordination betweamde, sales and manufacturing
operations (Trott & Hoecht, 2004). Therefore, ERPviewed as a “broad set of
activities supported by multi-module applicatiorita@are [IS] that help a manufacturer
or other business manage the important parts ofbutsiness...” (Free On Line
Dictionary of Computing, 2009). Today, Customer &ehship Management (CRM),
Enterprise Asset Management (EAM), Product Lifeey®lanagement (PLM), Supply
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Chain Management (SCM), and Supplier Relationshgmdement (SRM) are among
the ERP solutions offered by software suppliers.

According to Arc Advisory (2009), the worldwide rkat for enterprise
applications is expected to grow US$43 billion 12, what represents a compounded
annual growth rate of 8.3 percent over the nex frears. The ERP market is worth
US$18 billion and is expected to reach US$25 hilly 2011 at a compounded annual
growth rate of 6.7 percent. These numbers refleetnieed of enterprises to reengineer
their processes through the adoption of an ERBgiating them, as well as becoming
more business focused and competitive. Supportiegtoption of an ERP, the market
(ERP suppliers) is assumed to have competencdenrgf the appropriate technology
for the main organization processes. Diverse sedike health, tourism, transport,
education, government, banking, etc., are useERé#f solutions.

Despite the significance of the business oppolgsihat these data suggest, the
ERP client-supplier relationship is not always asyeand simple task. According to
Rockford Consulting Group (2009), more than 60% ERPlementations historically
fail. While most studies have focused on the factoelated to the adoption,
unsuccessful implementations, or even in identdyepproaches for a better ERP
implementation (Huang, Chen, Hung, & Ku, 2004; loaun & Papadoyiann, 2004), few
have been dedicated to evaluate the perceptids aéers (Yang, Ting, & Wei, 2006).

In this sense, this study explores the end-useésfaetion with an ERP, in the
context of six European branches of a South Americansnational bank, with the
purpose to answer the following questionthat are the antecedents of end-user
satisfaction with a bank ERH=br this, the main objective of this work was $sess the
end-user satisfaction regarding a strategic ERRy, which has been used for more
than eight years by those branches. The Doll, DBaghunathan, Torkzadeh and Xia
(2004) End-User Computing Satisfaction (EUCS) moda$ adopted. The validity of
EUCS model was tested as a secondary objectivehisf study, along with the
identification of opportunities for its improvement

2. END-USER SATISFACTION IN ERP SUCCESS

Looking for the dependent variable of IS success, dde and McLean (1992)
identified six categoriesystem quality, information quality , information use, user
satisfaction, individual impact, andorganizational impact. Through these categories,
they proposed a model for IS success with a protygss approach, as illustrated in
Figure 1, instead of treating them independentlgcokding to the modelsystem
quality andinformation quality , singularly or jointly, affect positively or negatly
information use anduser satisfaction Moreover, the amount afiformation use can
affect user satisfaction as well as the contrary, the latter affecting thvener. They
also posited thatnformation use and user satisfaction are direct antecedents of
individual impact, which would suggest soneeganizational impact.

In fact, the measurement of IS success is multidgiomal and the research
focus will indicate which categories will be monepaopriate. Several researchers have

Vol.8, No.2, 2011, .(889-406



Antecedents of end-user satisfaction with an EREeByin a transnational bank 391

used this perspective to some extent to assessd&ss based on the DelLone and
McLean model (Zviran, Pliskin, & Levin, 2005; Nets& Wixom, 2005), wheraiser
satisfaction category was reported as the one of the most natssh (Ives, Olson, &
Baroudi, 1983; Baroudi & Orlikowski, 1988; Changking, 2000; Adamson & Shine,
2003; Dollet al, 2004; Wixom & Todd, 2005). Chin and Lee (2000,5p4) define
end-user satisfactionwith an IS as an “overall affective evaluation emd-user has
regarding his or her experience related with tliermation system [IS]”, being both IS
use and other activities related (e.g., trainingytipipation or involvement in
development or selection) “of value in predictindgpsequent behavior (e.g., utilization)
or performance”.

System i Information i
Quality ' Use '
Individual Organizationd|
ﬁ ﬁ Impact I:‘> Impact
Information i User |
Quality i Satisfaction i

Figure 1 — IS Success Model
Source — DeLone and McLean (1992)

The real-time environment of current IS applicasias characterized by end-
users interacting with them directly to input datawell as making queries (search for
data) for specific decision making purposes. Irs tlhvironment, end-users assume
more responsibility in operating these applicatiand, as a consequence, they obtain an
adequate perception about how they are serveddoy.tlhis perception is extended to
management level personnel who do not necessaniigraict directly with the
applications, but are mainly end-users of the mfation produced by them to run the
business. The first kind of user would be charaerby Doll and Torkzadeh (1988) as
a computing user, while the latter annformation user. They also definegénd-user
computing satisfaction (EUCS) as an “affective attitude towards a speabmputer
application by someone who interacts with the aagilbn directly” (p. 260), definition
that can be adapted toformation user regarding the information they receive from
the application.

The Information quality category is associated with the output of an 1&8ng
et al, 2006), be the data on paper, electronic filewen on a monitor screen; while
system quality category refers to the system that processesitbamation required to
output, which represents user perceptions aboubtiter interaction with the system
during the tasks performed (Nelson & Wixom, 2005dividual impact category is
the effectiveness of the IS in decision making 8grg, helping their understanding,
problem identification, learning, etc., predictitige organizational impact category in
terms of cost reductions, productivity gains, iased market share, return on
investment or assets, staff reduction, etc. (Del&néclLean, 1992).
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For the six categories presented in the IS Suddeskel, DeLone and McLean
(1992, p. 88) recommended “further development\adidiation before it could serve as
a basis for the selection of appropriate I/S [ISjasures. In the meantime, it suggests
that careful attention must be given to the devalemt of I/S [IS] success installments”.
That's what this study is all about as it evaluaed-user computing satisfaction with
an ERP system.

3. METHODOLOGY

The descriptive-exploratory survey strategy wasettyed with the objective to
investigate a contemporary organizational phenomemdich is complex and non
dissociable from its real-life context. The siteswsix European branches of a large
retail South American bank whereas the unit of yislwas the end-user satisfaction
with an ERP system adopted for process automatfitmese branches.

The selection of the bank (assets over US$50Mmbillind among the 10 largest
American banks) in the context of the ERP usedtbyEuropean branches resulted
from: a) the ERP is viewed as a strategic toohm tanagement of internal processes
and business performance of the branches; b)dbede contract with the ERP supplier
being more than US$2 million; c) the same ERP aatemthe six branches in six
different countries, which creates an opportundtly d wider perception of the system;
d) ERP is a market leader; €) ERP has been usd#debyranches for more than eight
years, a situation which allows for a deeper pdioepof the end-users; and f)
authorization of the bank to develop this research.

3.1 DATA COLLECTION AND INSTRUMENT

Data collection process took place in the pericsvben December"82005 and
January 28 2006. The survey used the EUCS instrument fronh &al (2004), which
has 12 items distributed in five dimensions (seéldd), where the corresponding
variables treated in this study were also assati@tentent, accuracy, andformat can
be considered constructs (or dimensions)nédrmation quality , as they refer to the
output of the IS; whildimeliness and easy useto system quality, timeliness being
partially related tonformation quality as it evaluates the currency of information (if it
IS up-to-date).

The Doll et al (2004) model seems to be very appropriate forothjectives of
this study as it has been “widely used and crodglatad to measure a user’s
satisfaction with a specific application”, evaluatiin few items aspects of information
and system quality dimensions shared by other rsaithelt use more extensive items
(Rivard, Poirier, Raymond, & Bergeron, 1997; Nel#b Wixom, 2005). In this sense,
the model facilitates data collection for a faste@ll perception, besides being
considered a “surrogate for system success” (p.) 2&9n the user satisfaction
standpoint, which is the focus of this paper.

A seven point Likert scale (1 for strongly disageeel 7 for strongly agree) was
used in these 12 items, instead of the Bokl (2004) scale of five points. According
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to Hair, Anderson, Tatham, & Black (1998, p. 1&#), “the more points you use, the
higher the precision you will obtain with regardsthe intensity with which the person
agrees or disagrees with the statement”. The sestil€ronbach's Alpha (see Table 4)
show that the internal consistency of the scale wmastained, which assured the
reliability of the instrument.

The instrument also aggregate an item (varigbligsf) to evaluate the overall
satisfaction of the respondent with the ERP syst{évfou are satisfied with the
system”), using the same scale interval as ther dgrifoitems, besides an open-ended
question (“Below, feel at ease to write any comragas you'd like to do regarding
your use of the system”), aiming to obtain geneekteptions of the respondent about
the ERP system. For Patton (2002, p. 21), the merpd this question is to “enable the
researcher to understand and capture the pointeieed of other people without
predetermining those points of view through pricelestion of questionnaire
categories”. In this sense, the open-ended queptimnded flexibility and openness to
respondent exposure about his or her points of vedating to the ERP system, which
enhanced the richness of the research.

Table 1 — The Five Dimensions of End-User CompuBagsfaction

Dimension | Items Variables
Content |1. The system provides the precise information yownee cont_1
2. The information content of the system meets yoedse cont_2
3. The system provides reports that seem to be jusitaixactly what you cont_3
need
4. The system provides sufficient information cont_ 4
Accuracy |5. The system is accurate acc_1
6. You are satisfied with the accuracy of the system acc_2
Format |7. The output of the system is presented in a usefuhdt form_1
8. The system information is clear form_2
Timeliness [9. You get the information you need from the system stiitable time time_1
10The system provides up-to-date information time_2
Easy Use |11 The system is user friendly easy 1
12 The system is easy to use easy 2

Source — Adapted from Dddit al. (2004)
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Closing the instrument, a demographic item (vadaldmogr) asked about the
length of time the respondent had interacted withdystem (less than 1 year, between
1 and 3 years, between 3 and 5 years, and morestlgaars). The instrument was pre-
tested respecting the content of the 12 EUCS iteawen in relation to the English
language, which is considered a common languagfeeirsix branches. No difficulty or
suggestion for modification was reported, which dsnviewed as a result of past
validation of the EUCS instrument.

3.2 SAMPLE AND DEMOGRAPHIC PROFILE

The sample was formed by the end-user computindaoyegs of the branches,
whose tasks are executed in direct interaction Wi ERP system. The survey
instrument was sent by e-mail to the branch exeeuthanagers who asked the
employees to respond. A total of 63 responded unsnts distributed in the six
branches were collected electronically and retuined-mail.

The demographic profile of the respondents is skioimeTable 2, where the
quantity (Qty) per branch is also shown. Only oegpondent from the BRAN-5 branch
participated in the survey, while BRAN-2 branch hidw@® most participants (20).
Moreover, there is a major concentration of respot&l with more than five years’
experience (58.5%) in using the ERP system. Conegl@ population of around 100
respondents in the branches researched, the saapleonsidered representative as it
reached 63% of the total, showing characteristics@ependence and randomness in
their selection from the researcher standpoint.

Table 2 — Time of the end-user with the IS

<1 year 1-3years 3 —5years > 5 years Total
Branch
Qty % Qty % Qty % Qty % Qty %

BRAN-1 - - 1 111 - - 8 88.9 9 100
BRAN-2 2 10.0 7 35.0 4 20.0 7 35.0 20 100
BRAN-3 2 15.4 2 15.4 1 7.7 8 61.5 13 100
BRAN-4 - - - - - - 9 100.0 9 100
BRAN-5 - - - - 1 100.0 - - 1 100
BRAN-6 2 18.2 2 18.2 2 18.2 5 45.5 11 100

Total 6 9.5 12 19.1 8 12.7 37 58.7 63 100
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4. RESULTS AND ANALYSIS

Two main methods of analysis were applied to thi& dallected: structural
equation modeling (SEM) and content analysis (CHj)e first, a second generation
statistical technique, was used with the purposeoofirmatory factor analysis (CFA)
of the EUCS model. The second was applied to quait data (text) from the open-
ended question.

4.1 STRUCTURAL EQUATION MODELING

SEM is a technique to examine a series of deperdeationships at the same
time, which is attractive for two main reasons (Hei al, 1998): a) it deals with
multiple relationships simultaneously while prowidistatistical significance; and b) it
assesses the relationships comprehensively anddpeoa transition from exploratory to
confirmatory analysis. This study intends to préste confirmatory analysis as it
works with a validated model (Doll & Torkzadeh, B38Before this, it was analyzed
the quality of the data.

4.1.1 DATA QUALITY ANALYSIS

As recommended before, the application of any wailtate data analysis
technique aiming at a better prediction and ma®u@te dimensionality measuring
(Kline, 1998), the quality assessment of the daléected was evaluated in terms of
missing data, outliers, and assumptions of mulitaranalysis. The SPSS™ software
was used in the analysis of data quality.

Missing data per variable stayed below the consiee/éimit of 5% (Tabachnik
& Fidell, 2001), one being identified as missingtime_2 and indemogr variables,
which were estimated by tlexpectation-maximizationmethod. No outlier with either
a univariate, bivariate, or multivariate perspessiwas identified. From a univariate
perspective, the cases remained outside the lin&tSostandard deviations, considering
a sample of fewer than 80 cases (Haial, 1998). From a bivariate perspective, when
the combinations of two variables were analyzedugh scatterplots (dispersion
graphics), there was no observation that coulddresidered for deletion. Nor from a
multivariate perspective, as the Mahalanobis déstgn?) didn’t indicate any case with
aD? value larger than twice the next highest valueir(itgal, 1998).

Tests for the assumptions of multivariate analgsissidered the requirements of
normality, linearity, and homoscedasticity. Normaliwas assured through the
examination of statistic valueg)(of skewness and kurtosis of each variable, which
remained within the acceptable range of -1.96 t®6-Tor p=0.05 (Hairet al, 1998).
Linearity was observed with a scatterplot betwelke most distant variable from
normality characteristicstime_1) and the closesttiine_2), consideringz values of
skewness and kurtosis. An ellipse was formed withosal shape; there was no
curvilinear relationship (Tabachnik & Fidell, 200Hinally, homoscedasticity was a
consequence of normal data distribution of eaclakbs, besides the distribution of
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time_1 andtime_2 (more discrepancy between each other than ingel&d normality)
exposing proportional variability (Tabachnik & Fi&001).

Indeed, the quality of the data was considered pjate for the CFA
application, mainly because of the sample sizeclwvineached slightly more than the
minimum recommended of five observations per itéfair(et al, 1998), being in fact
5.25 (63 observations per 12 items).

4.1.2 CONFIRMATORY FACTOR ANALYSIS

CFA measured the fitness between the model andaigms collected through
statistic significance, generated by the AMOS™ \gafe (see Figure 2). Once the
fitness of the model to data researched was assthednext step was to evaluate
reliability (composite reliability and extracted nance) and construct validity
(convergent and discriminant).

The estimation technique defined waaximum likelihood estimation (MLE),
since it is the most common and has provided va&sgillts for small samples like 50
observations (Haiet al, 1998). The estimation process whrect estimation, when
the model is directly estimated from the chosemedion technique (MLE). Therefore,
each parameter is estimated with its confidencervat, which is originated from the
sampling error. This process is executed just one dvver the study sample.

The next steps were an initial evaluation of urmeable estimations and the
analysis of model fitness. In relation to the aditestimation, high correlation was
perceived between the following pairs of construétsmat and content (0.738),
format and accuracy (0.852),format and timeliness (0.922), format and easy use
(0.818), timeliness and accuracy (0.764), andtimeliness and easy use(0.762).
Furthermore, the error varianee 6 of variableacc_2had a negative value, besides a
standardized coefficient slightly superior to 11009, in fact). A lower variance of
0.007 (Dillon, Kumar, & Mulani, 1987) ter_6 was established, producing the value
0.998 to that standardized coefficienp<@.001). Once these adjustments were
implemented for acceptable estimations of the diveradel, its fit was assessed with
goodness-of-fit measures.
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Figure 2 — Results of Confirmatory Factor Analy$ator loadings)

In CFA, the fit of the generic model shows the @egto which the indicators
represent their constructs, being evaluated thrabhgke measure sets (goodness-of-fit
measures) of observed variance matrix and thatigwed from the proposed model
(Hair et al, 1998): a)absolute fit measures that assess only the overall model fit
(structural and measurement, collectively) witbrmed chi-square (ratio chi-square
over degree of freedom g#/ DF), goodness-of-fitness inde4GFI), root mean square
residual (RMSR), androot mean square error of approximation (RMSEA); b)
incremental fit measures which compare the proposed model to a null magshg
Tucker-Lewis Index (TLI) and normed fit index (NFI); and c)parsimonious fit
measures that measures the fit of the model per estimptagdmeter witlgoodness-of-
fit index (GFI), normed-chi-square andcomparative fit index (CFI).

The application of multiple measures provides gneabnsensus regarding the
acceptability of the model. These measures argepted in Table 3 and their overall
values are within the minimum limits recommended éwerall model acceptance,
suggesting the model is an acceptable represemtitite established constructs.

Since the overall model EUCS was accepted for mmewsthe ERP end-user
satisfaction, the next step assessed the measuremerstructural models. This step
analyzed the measurement model fit, when each rtmhstias assessed separately for
the examination of indicators weights (loadings}emrms of statistical significance, as
well as for the examination of composite reliapibind extracted variance. All loadings
(arrows linking constructs to their indicators iilgre 2) were superior to 0.50 (Hait
al., 1998) forp<0.001.
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Table 3 — Indexes of measurement model fit

Indexes _Recommendgd Values Values
(Kline, 1998; Hairet al, 1998)
7 - 64.216
DF - 45
X’/ DF < 3 and preferable between 1 ang2(0.05) 1.427¢ =0.031)
GFI High values (~1) indicate model goodness-of-fit 8
RMSR Next to zero 0.097
RMSEA <0.10 0.083
NFI >0.90 0.906
TLI >0.90 0.955
CFlI >0.90 0.955

Table 4 shows the values of the composite religbiihrough Cronbach’s
Alpha, and extracted variance. All constructs hachgosite reliability superior to the
minimum recommended of 0.70 (Nunnally, 1978), bemgressive in the constructs
content, accuracy, andeasy usewhich presented values superior to 0.90. Reggrdin
extracted variance, all the constructs had valbeseathe acceptable minimum of 0.50
(Fornell & Larcker, 1981). Then, based on the exatmon of the indicator weights,
composite reliability, and extracted variance, tbavergent validity was observed. So,
the measurement model was accepted.

Table 4 — Composite reliability and extracted vacgper construct

Composite Reliability | Extracted Variance
Content 0.928 0.789
Accuracy 0.914 0.946
Format 0.751 0.805
Timeliness 0.709 0.775
Easy Use 0.942 0.827

The analysis of the structural model involves thgpection of a matrix with
construct correlations, where high correlations.§80or >0.80, if more conservative
criteria) suggest corrective action like the deletiof one of the constructs or
modification in the causal relationships (Hatral, 1998). According to Table 5, the
correlations can be marked between the constrfecteat and timeliness (0.922);
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format andaccuracy (0.852), andormat andeasy usg0.818). Another criteria is the
squared multiple correlationd’y), or covariance, having the indicatdiem_1 and
time_1 obtained less than 50% of explained variance &1ih998), o x 100, by
their respective factorformat andtimeliness (see Table 6), fop<0,001. As a result,
the discriminant validity wasn’t confirmed and trstructural model couldn’t be
considered accepted. Kline (1998, p. 198) suggbests‘no single method provides a
definitive test of whether the researcher’s speaifons about measurement are correct.
Also, construct validity in not typically establesthin a single study”.

Table 5 — Matrix of construct correlations

Content Accuracy Format Timeliness Easy Use

Content 1.000 0.504 0.738 0.483 0.464

Accuracy 0.504 1.000 0.852 0.764 0.504

Format 0.738 0.852 1.000 0.922 0.818

Timeliness 0.483 0.764 0.922 1.000 0.762

Easy Use 0.464 0.504 0.818 0.762 1.000

Table 6 — Squared multiple correlatiofg)(
Fator Content Format Accuracy Timeliness Easy Use

Indic |cont_1fcont_2 cont_3 cont_4iform_1lform_2 acc_1| acc_2|time_1|time_2 easy leasy 2
R? 0.752| 0.870| 0.669| 0.792| 0.450| 0.805| 0.715| 0.998| 0.494| 0.613| 0.900| 0.880

Table 7 exposes the respondent perceptions regaehch the EUCS item
through median values per item, in which an intewas considered between 1 (not
satisfied at all) and 7 (totally satisfied), acdogdto the interval scale adopted. The
overall impression is that the E¥stemandinformation quality attributes were not a
cause of a remarkable dissatisfaction nor satisiactlated to the ERP system, even
though there was a slight dissatisfaction in iteln(*T'’he system is user friendly”). The
item used to obtain an overall satisfaction peiocapdf the respondent (variakdatisf)
corroborated this finding as it reached a medialuevaf 4. This situation gives
importance to the open-ended question, aiming attijgal considerations for both the
constructs used as for the causes of the neuteshlbyperception.
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Table 7 — End-user satisfaction with the ERP system

Construct Content Format Accuracy Timeliness Easy e

Item 1 2 3 4 5 6 7 8 9 10 11 12

Median | 4 4 4 4 4 4 4 4 4 4 3 4

4.2 CONTENT ANALYSIS

CA was the method adopted to investigate the téxdnswers from the open-
ended question of the survey. On analysis of tha dallected from the documents,
interviews and researcher observation, the tecleniduualitative content analysis was
applied through categorical analysis (Bardin, 19¥7153). The unit of significance, or
register, waghemes(thematic analysis). In this way, the categoraatcriteria were
semantic and non syntactic (aggregating verbs,ctdgs, pronouns, etc.) or lexical
(aggregating by the sense of the words) (p. 118).

The themes are clippings of units with variableglBnextensions, including
several sentences. For the categorization of thmels a category system was designed
based on the target of the open question - usesfegdion. Nevertheless, the category
system was not sufficiently exhaustive to restti analysis with théunnel vision
effect (Miles and Huberman, 1994, p. 85), which ldoeopardize the perception of
unusual data having important significance to tesearch (Marshall and Rossman,
1995).

This prior category system took into account thastaucts of the Dolkt al
(2004) EUCS model as well as from other varianteser satisfaction models (Rivard,
Poirier, Raymond, & Bergeron, 1997; Nelson & Wixad005; Wixom & Todd, 2005)
that were based on DelLone and McLean (1992) IS €dgcModel. These categories
were segmented igystem quality andinformation quality , referring to the first as
“perceptions of the system itself and the way livées information”, and to the second
as “dimensions that determine the user’'s percepifothe quality of the information
included in the system” (Wixom & Todd, 2005, p. 9Ihe categories were illustrated
with a respondent citation in quotation marks betnwvearentheses (e.g., “My limited
exposure [to the system] has not been a positigeresnce...”).

System quality defined categories were: @ineliness or the degree to which
the system offers timely responses to requestsmformation or action (“The system is
sometimes quite slow...”); W)exibility or the versatility of the system to be adapted to
changing or new demands of the end-user (“As reqments for central banks and for
branch administration change a lot, the systemois flexible to meet these new
requirements...”); cease of user how easy the system is to operate for accessing
extracting information (“I find it difficult to getvhat | want...”); d)integration or the
way the system allows data to be integrated fronoua sources or different areas of
the business (“Other systems are needed to findeslinformation of input...”); and
e) reliability or the dependability of system operation or trasthiness of its
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continued performance (“Would it be useful to haweoption which could prevent us
from paying the same invoice twice...”).

Information quality defined categories were: &ccuracy or the user’s
perception that the information is correct (“Thefgrfigures produced by the system in
2000 were completely incorrect ...”); blirrency or the user’s perception of the degree
to which the information is up to date (“Generalder [monetary transactions in the
form of debits and credits] is not real time...”); a@ntent or the degree to which the
system provides all necessary information (“Thdesysdoesn’t provide us with all the
information we need for our control...”, “The availabinformation does not quite meet
our requirements...”); and djormat or the user's perception of how well the
information is presented (“There are a lot of répdor each [system] module but none
for an overall view...").

Even though the category system proved its adeqgae@myrding to respondent’s
answers, other categories were needed to supfwdaaer view for the assessment of
systemandinformation quality . One of them wagRinctionality , conceptualized in this
study as being the degree to which the system itumaltties provided satisfaction to
end-user needs (“As we are in Administration and¢ddnts, payable is one of our
functions which [the system] doesn't support...8ing linked tosystem quality. Two
more categories were also identified for the cantéxsupplierservice quality, defined
as an attitude or global judgment of how super@ $ervice is (Robinson, 1999) if
compared to prior expectations (Parasuraman, Zelth& Berry, 1988): a)
dependability (Russell & Chatterjee, 2003), a synonym feliability in SERVQUAL
model (Berry, Zeithaml, & Parasuraman, 1990) meguive supplier’'s ability to meet
schedule and provide a reliable and accurate ser¢i&ny new product [feature of the
system] is always delivered late...”); andsajpport or supplier providing easy access
for clients questions related to system problenvgg‘can not ask the system supplier
directly to solve problems or user-questions...”).

The claim for theservice quality category was already identified by DelLone
and McLean (2003) when they discussed the utilitifSoSuccess Model updated with
this category for measuring the e-commerce systewtess, category that was
confirmed in the model by Petter and McLean (206@ meta-analysis assessment. De
Lone and McLean (2003) argued f®rvice quality category “as a consequence of the
changes in the role of IS over the last decade” 1@ and made reference to
SERVQUAL model. Even though this model has its iarig marketing discipline and
has been applied to different services areas (Bra3@07; Kumar, Kee, & Charles,
2010) it has been a reference to evaluate IT sesvftandrun, Prybutok, & Zhang,
2010).

The categories list was completed with two more spnigoth related to
knowledge quality of the employees to permit a better interactiotinwthe ERP system
(Bailey & Pearson, 1983; Baroudi & Orlikowski, 198&) training level or training
received by the user for using the system (“Thaditaneeds special trained staff which
we do not have...”); and bystem understandingor how well the user knows the
system (“We don’'t know its [the system] maximum gudtal...”). Other categories
could already be added to the list, but this stwdg interested in end-user satisfaction
antecedents and the new potential ones were retatéde impacts caused by user
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satisfaction, both in an individual sense (“A numbd manual adjustments are
necessary to obtain information [as needed]...”),dpoing task overload as in an
organizational one (“For more efficient and beteftware services the market presents
better products and the Bank is able to save aflghoney...”), associate with the
benefit- cost ratio.

Analyzing the categories and respective respondstations, it can be
considered that an instrument for end-user satisfaassessment needs a broader range
of items to obtain a more precise picture of trepomdent’s perceptions. In this sense,
the categories ofsystem and information quality must have their constructs
incremented, according to the category system eefi®ther categories must also be
taken into account, mainly in relation $ervice quality, as the differentiation between
product (ERP system) and corresponding servicesnbegs even more blurred for a
quality perspective (Parasurameinal., 1988), giving importance to the client-supplier
relationship (Gronroos, 1988). The process defioedhis relationship must guarantee
the appropriate knowledge for using the produet,(ERP system) by end-users. If the
end-users don’t know the system very well, it'sidifit for them to express a suitable
perception.

Indeed, as there is an extensive use of alternatays for an ERP system to
perform the tasks in the branches (“Our reportieguirements may be obtained by
gueries and a special module [local applications]‘We use lots of queries and excel
sheets to prepare the reports...”), which compenglage lack of information or
functionalities in the system, it seems that theg-tdaday tasks of the branches don’t
suffer from the risk of discontinuity. Neverthelesisis surely impacts their efficiency,
be it from an individual Work overload) or organizational lenefit-cost ratio)
standpoint, which points to more two DelLone and Bmh (1992) categories —
individual andorganizational impacts.

5. FINAL CONSIDERATIONS

This study explored the antecedents of end-usexfaetion related to a specific
ERP system used by a bank using the okl (2004) EUCS model as an empirical
reference. The results obtained demonstrated thé foe a broader range of constructs
so as to have a more precise assessment of thsflacidon, like those okervice
(dependability and support) and knowledge quality (training level and system
understanding) categories. Variant end-user satisfaction modelfpede in the
identification of these two categories, which wan# part of the original DeLone and
McLean (1992) IS Success Model, even thosghvice quality was included in the
model revision (DeLone and McLean, 2003; PetterMntean, 2010).

It is not possible to disqualify the appropriatenesf Doll et al (2004)
instrument, as it facilitates data collection (oaly items) and covers boflystemand
information quality categories as antecedentseofl-user satisfaction It can be very
suitable for collecting overall perceptions withhegh rate of respondents in a short
research period, besides being recommended fooadbrange of system applications
and respective comparability of results (Doll & Koadeh, 1988). Anyways, following
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DeLone and McLean (1992, p. 88) suggestion “...camhention must be given to the
development of I/S [IS] success installments”.

Among the identified limitations of this researaie éa) the lack of discriminant
validity of the EUCS model did not permit construglidity, even though the
convergent validity was confirmed; (b) with the egtion of thecontent construct of
this model, all others have only just two indicatolimiting the effect of indicator
exclusion as a corrective action in confirmatorctéa analysis; (c) the limited
possibility of generalization of the findings, d®tstudy was restricted to a specific
bank with a specific ERP system; and (d) the netegmies identified through content
analysis technique may be subject to question,esthe content, as a whole, is not
exhaustively treated (Bardin, p. 115). Regarding tast item, Bardin (1977, p. 115)
emphasizes the fact that, although valid in the intplof specific deductions on a
precise inference category, it is not valid in gahenferences. But its potential remains
precise in exploring the reducedrpusof data and establishing more discriminating
categories. So, it is suggested the continuitysséasing the EUCS model fit.

As practical contributions, the present study amplan end-user computing
satisfaction model to an ERP solution, whose ptmas for increased adoption by
enterprises imposes a close examination of how itvisllperceived by end-users. As an
assessment model, end-user satisfaction helps #dmagement of ERP client-supplier
relationship. Moreover, the suggested improveméantecedent categories, along with
their respective constructs, has a practical effe¢® managerial practices for business
success from an end-user satisfaction perspeé&tinally, future research is expected to
integrate system, information and service quality in the assessment of end-user
satisfaction, in which the perception of informatiser will also be considered.

REFERENCES

Adamson, |., & Shine, J. (2003). Extending the NiBx¢hnology Acceptance Model to
Measure the End User Information Systems Satisiadti a Mandatory Environment:
A Bank’s TreasuryTechnology Analysis & Strategic Managemen{4L5

Aalders, R. (2001)The IT Outsourcing GuideChichester, England: John Wiley &
Sons.

Arc Advisory. ERP Market to Reach $25B by 20Retrieved September 3th, 2009,
from http://parts.ihs.com/news/arc-erp-market.htm.

Bailey, J. E., & Pearson, S. W. (1983). Developmehta tool for measuring and
analyzing computer user satisfactidManagement Science, (89, 530-545.

Bardin, L. (1977)Anélise de Conteuddisboa, Portugal: Edi¢des 70.

Baroudi, J., & Orlikowski, W. (1988). A short-forrmeasure of user information
satisfaction: A psychometric evaluation and notesuse.Journal of Management
Information Systems(4), 44-59.

Berry, L. L., Zeithaml, V. A., & Parasuraman, A.9d0). Five Imperatives for
Improving Service QualityMIT Sloan Management Review (8], 29-37.

R. Gest. Tecn. Sist. INfIISTEM Journal of Information Systems and TechnolMgnagement, Brazil



404 Roses, L. K.

Chang, J. C.-J., & King, W. R. (2000, December)e T™evelopment of measures to
assess the performance of the information systemstibn: a multiple-constituency
approach Twenty-First International Conference on Informati®ystems640-646,
Brisbane, Australia.

Chin, W. W., & Lee, M. K. O. (2000, December) AoPosed Model and Measurement
Instrument for the Formation of IS Satisfaction:eT@ase of End-User Computing
Satisfaction.Twenty-First International Conference on Informati8ystems553-563,
Brisbane, Australia.

DeLone, W. H., & McLean, E. (1992). The Quest fog ®ependent Variable.
Information Systems Researclil)3 60-95.

DelLone, W. H., & McLean, E. (2003). The DeLone &hcl.ean Model of Information
System Success: A Ten-Year Updaleurnal of Management Information System,
19(4), 3-30.

Dillon, W., Kumar, A., & Mulani, N. (1987). Offemdg Estimates in Covariance

Structure Analysis — Comments on the Causes andti®w to Heywood Cases.
Psychological Bulletin101, 126-135.

Doll, W. J., & Torkzadeh, G. (1988). The measurend-user computing satisfaction.
MIS Quarterly 12(2), 259-274.

Doll, W. J., Deng, X., Raghunathan, T. S., Torktgd8., & Xia, W. (2004). The
Meaning and Measurement of User Satisfaction: Atigrdup Invariance Analysis of
the End-User Computing Satisfaction Instrumd&ournal of Management Information
Systems, 41), 227-262.

Fornell, C.R., & Larcker, D.F. (1981). Structurajation Models With Unobservable
Variables and Measurement Errdournal of Marketing Research, 189-50.

Free On-line Dictionary of Computing. (2009). Reted April 2%, 2006, from
http://dictionary.reference.com/search?q=ERP.

Gronroos, C. (1988). Service Quality: The Six Cr#eOf Good Perceived Service
Quality. Review of Business(3, 10-13.

Hair, J. F., Anderson, R. E., Tatham, R. L., & Bla@/. C. (1998) Multivariate Data
Analysis 5" ed. New Jersey: Prentice Hall.

Huang, S. M., Chen, H. G., Hung, Y. C., & Ku, C(2004). Transplanting the Best
Practice for Implementation of an ERP System: Au@&tired Inductive Study of an
International Companylournal of Computer Information Systems(434101-110.

loannou, G., & Papadoyiann, S. (2004). Theory afst@ints-based methodology for
effective ERP implementationkiternational Journal of Production Research,(22),
4927-4954.

Ives, B., Olson, M. H., & Baroudi, J. J. (1983).eTmeasurement of user information
satisfactionCommunications of ACM, 280), 785—793.

Kline, R. Principles and Practice of Structural Equation Mtidg. (1998). New York:
The Guilford Press.

Vol.8, No.2, 2011, .(889-406



Antecedents of end-user satisfaction with an EREeByin a transnational bank 405

Kumar, M., Kee, F. T., & Charles, V. (2010). Comggare evaluation of critical factors
in delivering service quality of banks: An applicat of dominance analysis in
modified. International Journal of Quality & Reliability Mamggement27(3), 351-377.

Lacity, M. C., & Willcocks, L. P. (2004)Global Information Technology Outsourcing:
In Search of Business Advanta@hichester, England: John Wiley & Sons.

Landrun, H., Prybutok, V. R, & Zhang, X. (2010).eTmoderating effect of occupation
on the perception of information services qualityl successComputers & Industrial
Engineering, 582010), 133-142.

Marshall, C., & Rossman, G. B. (1999)esigning Qualitative Researcffhousand
Oaks, London, New Delhi: Sage Publications.

Miles, M. B., & Huberman, A. M. (1994 Qualitative Data Analysis: An Expanded
Sourcebook2nd ed. London, Thousand Oaks, New Delhi: Sadpidations.

Nelson, R. R., & Wixom, B. H. (2005). Antecedentk Ioformation and System
Quality: An Empirical Examination Within the Contesf Data Warehousinglournal
of Management Information Systemg42,1199-235.

Nunnally, J.C. (1978Psychometric TheorfNew York: McGraw-Hill.

Parasuraman, A., Zeithaml, V. A., & Berry, L. L.9@8). A multiple-item scale for
measuring consumer perceptions of service qudlityrnal of Retailing, 6d.), 12-37.

Patton, M. Q. (2002)Qualitative research and evaluation metho@ged. ed. Newbury
Park: Sage.

Petter, S., & McLean, E. R. (2010). A meta-analggsessment of the DeLone and
McLean IS success model: An examination of IS ssecat the individual level.
Information & Managemen#6, 159-166.

Prayag, G. (2007). Assessing international tournssceptions of service quality at Air
Mauritius. International Journal of Quality & Reliability Mamgement24(5), 492-514.

Rivard, S., Poirier, G., Raymond, L., & Bergerdn, (1997). Development of a
Measure to Assess the Quality of User-Developedliégjons. The DATA BASE for
Advances in Information Systems(2844-58.

Robinson, S. (1999). Measuring service quality: rentr thinking and future
requirementsMarketing Intelligence & Planningl7(1), 21-32.

Rockford Consulting. (2009). The 12 Cardinal Sih€EBP ImplementationRetrieved
September 3th, 2009, from http://rockfordconsuliwogn/the-12-cardinal-sins-of-erp-
implementation.htm.

Russell, B., & Chatterjee, S. (2003). Relation€Qumlity: The Undervalued Dimension
of Software QualityCommunications of ACM, 4%), 85-89.

Tabachnik, B., & Fidell, L. (2001)Using Multivariate Statistics4th. ed. Boston,
London, Toronto, Sydney, Tokyo, and Singapore: ii&yBacon.

Trott, P., & Hoecht, A. (2004). Enterprise Res@uRtanning (ERP) and its Impact on
the Innovative Capability of the Firrmternational Journal of Innovation Management,
8(4), 381-398.

R. Gest. Tecn. Sist. INfIISTEM Journal of Information Systems and TechnolMgnagement, Brazil



406 Roses, L. K.

Wixom, B. H., & Todd, P. A. (2005). A Theoreticaltegration of User Satisfaction
and Technology Acceptandaformation Systems Research(1)6 85-102.

Yang, C.-C., Ting, P.-H., & Wei, C.-C. (2006). AuSly of the Factors Impacting ERP
System Performance from the Users’ Perspectilies. Journal of American Academy
of Business, @), 161-166.

Zviran, M., Pliskin, N., & Levin, R. (2005). Measng User Satisfaction and Perceived
Usefulness in The ERP Contedburnal of Computer Information Systems(3)543-
52.

Vol.8, No.2, 2011, .(889-406



