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ABSTRACT

INTRODUCTION

From asystemic approach, we devel op aresearch model adapting the
Del one and McL ean’ s information systems success model to the executive
information systems(EIS) field. Weaimtotest thevalidity of our adaptation,
studyingtheinterdependenciesamongthevariablesand examiningitspredictive

Copyright © 2003, Idea Group Publishing.



A Validation Test of an Adaptation of the DeLone and McLean’s Model 67

power. ApplyingthePartial Least Squares(PL S) technique, wetest themodel
usingdatafromasurvey conducted on 100 Spanish usersin55organizations.

BACKGROUND

Systems and Models

Thesystemsthinkinghasawaysborneinmindtheideaof complexity (Espgo,
1994). According to Flood and Carson (1988), the complexity concept is
associatedwith peopl e, andthingsor systems(situationsasperceived by people).
Inrelationtotheformer, it comprisesthefollowing aspectsconcerningindividuas:
perceptions and notions, interests, and capabilities. With regard to systems,
complexity includestheideasof thenumber of parts, andthenumber of relationships
betweentheparts.

Sincewecannot deal withtheentirecomplexity of our environment, weuse
abstractions of the latter, i.e. we develop models. In this sense, “models are
representationsof red-lifephenomena, Stuationsor systems’ (Faucheaux, Laurent,
& Makridakis, 1976, p. 108). Therefore, model shel pustounderstand, research,
andact onsystemsor phenomena(Ortigueira, 1987) (Figurel). Besides,amodel
canhavethreegeneral typesof purposes(Finkelstein& Carson, 1985): descrip-
tion, prediction, and expl anation of themodel ed system.

M odel saredefined by groupsof variablesandlinksbetweenthesevariables
(Figure 1). Each variable can be observed as a bridge between a theoretical
concept (whichprovidesthevariablewithmeaning), and observablemagnitudes.
Inempirical models, each variablecan beexpressed by oneindicator or several.

Ontheother hand, model and systemareinseparabl eentities. Infact, amodel
isasystemitself. A model isarepresentativesystem of another specificsystemor
phenomenon. Inacomplementary way, Flood and Carson (1988) statethat since
asystem canbedefined asan abstractionfromtheworld, asystemisamodel.

Figure 1. Systemand model (Source: adapted from Ortigueira (1987, 1995)
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Itisautopiatothink that it ispossibleto build modelswith all attributes,
properties and characteristics of aspecific system (Ortigueira, 1995). If this
situation were possible, it would mean both systems (model and represented
system) areisomorphous. However, inthereal world, all themodelsand their
respectivesystemsarehomomorphous, becauseitisimpossibletoobtainatotal
correspondencebetweentheattributesof thesystemandthemode . Notwithstand-
ing, in each science every researcher should aim to come closeto the perfect
isomorphousmodel inrelationtotherepresented system. “ Theeffectivenessof any
model used todescribeand understand behavior of aparticul ar systemasawhole
ultimately dependsonthedegreetowhichthat model accurately representsthat
system” (Ackoff, 1999, p. 34).

Del. one and McLean’'s Model of Information

Systems Success

Informationsystems(1S) successisoneof themost researchedtopicsinlS
literature. Del_oneand M cL ean (1992) becomeawareof thecomplex reality that
surroundstheidentificationand definitionof thel Ssuccessconcept. They organize
the large number of studies on IS success and present a comprehensive and
integrativemodd . Del_oneandM cL ean, intheir study, identify sx maindimensions
for categorizingthedifferent measuresof | Ssuccess: systemquality,information
quality, use, user satisfaction, individual impact, and organizationa impact. They
developan| Ssuccessmodel inwhichthesecategoriesareinterrelated shapinga
processconstruct. Their model proposesthat “ systemquality andinformation
quality singularly andjointly affect bothuseand user satisfaction. Additionally, the
amount of usecanaffect thedegreeof user satisfactionaswell asthereversebeing
true. Useand user satisfactionaredirect antecedentsof individual impact; and,
lastly, thisimpact onindividua performanceshouldeventua ly havesomeorgani-
zationa impact” (DeLone& McLean, 1992, pp. 83,87) (Figure2).

Del oneandMcLean(1992) statethat their model is* anattempt toreflect the
interdependent, processnatureof | Ssuccess’ (p. 88), undertakingtodescribethe
| Ssuccessconcept and the causesfor the success.

Figure 2: Del.one and McLean’ s|Ssuccess model
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According to Ballantine et al. (1996) and Seddon (1997), Delone and
McL ean’ swork makessevera important contributionstotheunderstandingof 1S
success. Firgtly, it consolidatespreviousresearch. Secondly, it providesascheme
for classifyingthedifferent measuresof | Ssuccessthat havebeenproposedinthe
literatureintosix dimensions. Thirdly, it suggestsamodel of temporal and causal
interdependenciesbetweentheidentified categories. Fourthly, it makesthefirst
movestoidentify different stakehol der groupsintheprocess. Fifthly, it hasbeen
considered an appropriate basefor further empirical and theoretical research.
Sixthly, ithasmet general acceptanceinthel Scommunity.

Nevertheless, thismodel hasrecelved different critical reviewsfromdifferent
pointsof view (Ballantineetal ., 1996; Seddon, 1997) and modifications(Fraser
& Salter, 1995; Pitt, Watson, & Kavan, 1995; Wilkin & Hewett, 1999).

Executive Information Systems

Executiveinformationsystems(EIS) have, inrecent years, becomeamaor 1S
topic. An EISisdefined asacomputer-based information system designed to
provideexecutiveswithaneasy accesstointernal andexternal informationrelevant
totheir management activities. Thiskind of informationsystemhasexperienceda
great expansionsincethe1980sasaconsequenceof facilitatingand pressuring
(internal and external) factors(Watson, Rainer, & Koh, 1991). InSpain, EIShas
becomewidespreadsince1990. Although, at thebeginning, thetarget publicfor this
typeof | Swasthetop managers, nowadays, thissystem hasoften spread to other
non-executiveuserssuchasmiddlemanagers, support staff, analysts, and knowl -
edgeworkers(Frolick, 1994). Becauseof thiscommonuse, it hasbeen suggested
that the EISacronym should actually stand for everyoneinformation system.
Accordingly, ElShaveincreasedtheir applicationsavail ableto users, including
someor al of thefollowing capabilities(Watson, Houdeshel, & Rainer, 1997):
support for el ectroniccommuni cations, dataanalysiscapabilities, and organi z-
ingtools.

MAINTHRUST OF THECHAPTER

Modelsplay alinkingrolebetweentwofiel ds, connecting, ontheonehand,
atheoretica area(whichisinterpreted by themodel ), and, ontheother,anempirica
sphere (whichis synthetically represented by the model) (Ortigueira, 1995).
Referring to the second field, the validation question arises; it isnecessary to
corroborate the model with empirical data. Thisvalidation of amodel can be
insertedintheprocessof thescientific method (Rivett, 1980) whosephasesareas
follows(Ackoff,1999): (1) formulatingtheproblem, (2) constructingthemodd, (3)
testingthemode, (4) derivingasol utionfromthemodd, (5) testingand controlling
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thesol ution, and (6) implementingthesolution. Thisprocessisusually cyclic. If,
whentestingamode, itisfoundtobedeficient,i.e. thefactsfail tofit someof the
proposed hypotheses, themodel coul dbere-examinedand modified, forinstance
incorporating new factorsthat had not beentakenintoaccount. Following Espgo’s
arguments, it could originatetheemergenceof holonsor insightful ideaswhose
purposeistoallow ustothink morecreatively about theworld (Espejo, 1994).
Inthischapter, wewill play amodel er andtester role. Wehavedevelopeda
researchmodel adaptingtheDel. oneand McL ean’ sl Ssuccessmodel totheEIS
area. Weaimtotest thevalidity of our adaptation, studyingtheinterdependencies
amongthesix categoriesand, at thesametime, examiningitspredictivepower.

Research Model and Hypothesis

Theconceptual model usedtoguidethisstudy isshowninFigure3. Thisone
isbased ontheDelL oneand McL ean’ sISsuccessmodel, adaptingittotheEIS
context. Becauseof thedifficulty indefiningtheimpact concepts, wehaveoptedto
usedifferent variablesto study theindividual and organizational impact. Inthis
sense, we havefollowed theworks of Leidner (1996), and Leidner and Elam
(1994, 1995) on EIS to select the different variables subsumed, both in the
individua andorganizationd impactdimensions.

Our conceptua mode proposesthefollowinglinkages. El Ssystemqudlity and
information quality affect both EI Suseand user satisfaction. Accordingtothe
Attitude Theory of Fishbeinand Ajzen (1975), user sati sfactioninfluencesEl Suse.
Both ElSuseand user satisfaction aredirect antecedentsof individual impact
variables. Theorgani zational impact variablesareaffected by theindividual impact
of theEIS. Wearegoing now todefineall thesevariables.

ElSsystemquadlity referstothedesired characteristicsof theEl Sitself which
producestheinformation. El Sinformation quality relatesto thequality of the
executiveinformationsystemoutput. Thisconstructisal sorel atedtoissuessuchas
therelevance, timeliness, and accuracy of informationgeneratedby anEIS. EIS

Figure 3: Conceptual model

Organizational
Individual impact of the
EIS system EIS use impact of the EIS
quality EIS
*Shared
*Speed of organizational
problem > vision
identification *Organizational
*Speed of decision-making
- EIS EIS user decision-making effectiveness
information satisfaction “Extent of -Perceived
quality analysis organizational
performance




A Validation Test of an Adaptation of the DeLone and McLean’s Model 71

user satisfaction refersto the recipient response to the use of the output of an
executiveinformation system. El Suseisdefined asreci pient consumptionof the
output of an EI S. Useal so meansto empl oy theexecutiveinformationsystem.

Theindividua impact dimensionisdefinedby Del_oneandMclLean(1992) as
“theeffect of information on the behavior of therecipient” (p. 69). Following
Leidner andElam (1994, 1995), wehavesd ected threevariablesfor analyzingthe
influenceof theElSontheindividual: speed of problemidentification, speed of
decision-making, and extent of analysis. Thesevariablesarecongruent withthe
cognitiveperspectiveidentified by | senbergthat isuseful inunderstandinghow an
El Smay affect themanagement process: manager asdecision-maker (Rockart &
Del ong, 1988). Thearticleof Leidner and Elam (1995) presentsthefollowing
definitions: (1) Speedof problemidentificationisdefinedas* thelengthof timebetween
when aproblemfirst arisesand whenitisfirst noticed” (p. 142). (2) The speed of
decison-makingrefersto*thetimebetweenwhenadeci s onmaker recognizestheneed
tomakesomedecid ontothetimewhenheor sherendersjudgment” (p. 142). (3) Extent
of analysisisdefinedas* timespent oninterrel ating symptomstoget at theroot cause
of problemsandtheeffort spenttogeneratesolutions’ (p. 142).

Del oneand McL ean (1992) defineorgani zational impact as* theeffect of
informationonorganizationa performance’ (p. 74). Wehavefollowedthework of
Leidner (1996) tosel ect twovariabl esthat indicate potential benefitsof theEl Son
the organi zation asawhol e: shared organizational vision, and organi zational
decision-makingeffectiveness. M oreover, wehaveincludedathird construct from
thestrategicmanagement area: perceived organizational performance. Therefore,
we can define shared organizational vision as“ashared perspectiveof whatis
important for managersat all levels, indicatingwhat areasneed their attention”
(Leidner, 1996, p. 5). Organizational decision-makingeffectivenessisconcerned
withtheenhancement of theorgani zational decision-making process. Findly,
perceived organi zational performancereferstothebus nessperformance, which
embracesfinancia performance(salesgrowth, profitability, earningsper shareand
soforth) and operational performance(market-share, new product introduction,
product quality, etc.) (Venkatraman & Ramanujam, 1986).

In Figure4, we depict the hypothesesto betested. Thesederivefromthe
Del oneandMcLeanmode andareoutlinedinTablel. Inadditiontothetheoretic
support provided by theDel.oneand M cL eanmodel, wehaveadded arel ation of
supplementary referencesfrom| Sliteraturethat support thedifferent hypotheses.

M ethodology
Procedures

A survey instrument wasusedtogather datatotest therel ationshipsshownin
theresearchmodel. Thestudy wasconductedin Spainfrom January to June1998.
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Figure 4: Research model and hypotheses
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Table 1. Hypotheses to be tested

Conceptua Hypotheses Supplementary supporting
model references
System quality Hla EIS system quality will be  Davis (1989); Hwang, Windsor, &
and positively related to EIS use Pryor (2000); O’ Reilly (1982)
information  H1b: EIS system quality will be  Barki & Hartwick (1989); Fraser
quality of the  positively related to EIS user & Salter (1995); Hwang, Windsor,
EISsingularly satisfaction & Pryor (2000); Igbaria &
and jointly Nachman (1990); McGill, Hobbs,
affect both use & Klobas (2000); Seddon & Kiew
and user (1996); Sherman (1997)
satisfaction H2a EISinformation quality will Hwang, Windsor, & Pryor (2000);
be positively related to EIS use O'Reilly (1982); Szewczak (1988)
H2b: EIS information quality will  Gluck (1996); Hwang, Windsor,
be positively related to EISuser & Pryor (2000); Fraser & Salter
satisfaction (1995); McGill et al. (2000);
Seddon & Kiew (1996); Sherman
(1997); Zviran (1992)
Thedegreeof H3a EIS user satisfaction will be  Bergeron, Raymond, Rivard, &
user positively related to EIS use Gara (1995); Downing (1999);
satisfaction can Fishbein & Ajzen (1975); Fraser
affect the & Salter (1995); Igbaria& Tan
amount of EIS (1997); McGill et al. (2000)
use
EIS use and H3b-d: EIS user satisfactionwill  Etezadi-Amoli & Farhoomand
user be positively related to individual ~ (1996); Gatian (1994); Gelderman
satisfaction are impacts of the EIS. (1998); Igharia& Tan (1997);
direct McGill et a. (2000); Sherman
antecedents of (1997)
individual H4a-c: EIS use will be positively  Igbaria& Tan (1997); Leidner
impact related to individual impacts of (1996); Leidner & Elam (1994,
variables the EIS. 1995); Vlahos & Ferrat (1995)
Thisimpact on H5a-c: Speed of problem Huber (1990); Leidner (1996);
individual identification will be related to Mirani & Lederer (1998); Molloy
performance  organizational impacts of the EIS & Schwenk (1995); Ragowsky,
should H6a-c: Speed of decision-making Ahituv, & Neumann (1996);
eventually will berelated to organizational  Straub & Wetherbe (1989)
have some impacts of the EIS
organizational  H7a-c: Extent of anaysiswill be
impact related to organizational impacts

of the EIS
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A pilottest of thesurvey wasconductedinorder toassesscontent vaidity (Straub,
1989). Theinstrument waspre-tested with El Sconsul tants(n=4) and businessand
information systems professors (n = 3). Suggestionswereincorporated into a
second version that wasthen tested by two other management professors. No
additiond suggestionsweremade. Thus, biasinresponsefrommisi nterpretation of
theinstrument shoul d bereduced. Based onthepositivefeedback from pretest
respondents, asurvey wasconducted onacross-section of Spanishcompanies
usngEIS.

Respondentsto the survey were EI Susers. Contactsweremadewith EIS
softwarevendorsand consultantsto obtai nthenamesof organi zationsthat had an
operational EIS. In addition, we used alist of participantsin an EIS seminar
organized by animportant Spanish business school. In each organization, we
contactedthe El Sor | Smanager toensurethat theEl Swasinfull operationand
toachievetheir cooperationwiththestudy. Onceweobtainedtheir commitment (n
=132), werequestedthemtodeliver thesurveystothreesenior managersthat used
theEl S. A total of 396 questionnairesweresent tothe El S/ Scontacts, andif we
didn’ t obtainany responsefroman organizationwithin45days, weproceededto
call our contact again. Asaresult, weattained 100 useabl euser surveysfrom55
organizations. It represents a response rate of 25.25%. A summary of the
demographiccharacteristicsisshowninTable2.

Measures

Whenever possibleitemswerederivedandtrand atedfromprevioudy verified
sources. However, insomecases, theitemsusedtomeasurethevari ablesof interest
werecreated specifically for thisstudy. Becauseof chapter lengthlimits, weonly
show our devel oped or adapted measuresin Table3.

Tabel 2: Demographic characteristics of the sample

Demographic variable Sample composition

Departments Planning / management control 21.7%
General management 17.4%
Finance/ accounting 15.2%
Marketing / sales 14.1%
Information systems 6.5%
Production / operations 4.3%
Human resources 2.2%
General management staff 2.2%
Other 12%

Hierarchical level Level 1 24%
Level 2 31.3%
Level 3 30.2%
Level 4 12.5%
Under level 4 2%

Experience M =80 months; SD = 64.76; range = 5-300

ExperienceasEISuser M =30 months; SD = 21.71; range = 1-120
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Tabel 3: Measures developed or adapted by the authors

Iltem Measure
(EIS system quality). To what extent has EIS helped you?
sgl  Faster accessto information
sg2  Easier and more comfortable access to information
sg3  Availability of an improved access to the organizational data base
sg4  Havethe benefit of new or additional information
sg5  Enjoy animproved presentation of data
(EIS information quality). To what extent has EIS helped you?:
igl  Obtain more current and timely information
ig2  Havemore relevant, useful and significant information
ig3  Have more concise and summarized information
igd Enjoy more accurate information
igb  Obtain more orderly and clear information
igb Obtain more reasonable and logical information
(Perceived organizational performance). Using afive-point scale, indicate
how EIS has influenced the global performance of your organization:
popl Our EIS has dramatically increased our organization’s productivity
pop2 Our EIS hasimproved our competitive position
pop3 Our EIS has dramatically increased our profitability
pop4 Our EIS has dramatically increased our revenues
pop5 Our EIS has dramatically improved our overall performance

Itemsmeasuring El Ssystemquality wereadapted fromtwoformer relations
of EI Ssystem characteristics(Bergeron & Raymond, 1992; Y oung & Watson,
1995), and thoseitemsmeasuring El Sinformation quality weremainly adapted
fromtheinformationdimensionsidentifiedby Zmud(1978).

El Suser sati sfactionwasmeasured by fiveitemsdevel oped by Sandersand
Courtney (1985) who examined user satisfactionwith DSS. Likethe study of
Leidner (1996),“DSS’ intheir instrument waschangedto®EIS’. EISusewas
measured by oneitem: hoursof El Suseper week.

Theitemsmeasuring speed of problem identification, speed of decision-
making, and extent of analysiswereborrowed from Leidner and Elam (1994,
1995). Theitemsaimed at identifying theshared organizational vision, andthe
organi zational decision-making effectivenessweretakenfromLeidner (1996).
Percelved organizational performancewasmeasured by fiveitemsdevel oped by
Powell (1995) whostudiedtheinfluenceof TQM programsontheorganizational
performance.“TQM program” inthisinstrument waschangedto“EIS’.

Exceptfor theusevariable, theremai ningonesweremeasured onafive-point
scalerangingfrom*®tonoextent” (1) to“toagreat extent” (5). Ontheother hand,
perceived organi zational performancewasmeasured onafive-point scale, from
“strongly disagree” (1) to* strongly agree” (5).

Data Analysis
A structural equation modeling (SEM) isproposed in order to assessthe
relationships among the constructs together with the predictive power of the
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researchmodel. WehaveusedthePartia L east Squares(PL S) techniquebecause
thistool isprimarily intendedfor causal-predictiveanaysisinwhichtheexplored
problemsare complex and theoretical knowledgeisscarce. PLSisanappro-
priatetechniqueto useinatheory development situation (Wold, 1979), such
asthisresearch. Wehaveused PL S-Graph softwareversion2.91.03.04 (Chin
& Frye, 1998).

A PLSmode isanalyzedandinterpretedintwo stages: (1) theassessment of
therdliability andvalidity of themeasurement model, and (2) theassessment of the
structural moddl. Thissequenceensuresthat theconstructs measuresarevaidand
reliablebeforeattempting to draw conclusionsregarding rel ationshipsamong
constructs(Barclay, Higgins, & Thompson, 1995).

Results

Measurement Model

The measurement model in PLS is assessed in terms of individual item
reliability, construct reliability, convergent vdidity, anddiscriminantvalidity. Indi-
vidud itemrdliability iscons dered adequatewhenanitemhasafactor loadingthat
isgreater than0.7 onitsrespectiveconstruct (Carmines& Zeller, 1979). Most our
individual itemloadingsareabove0.7 or very near (sg5, us3, eal3) (Table4).

Construct reliability isassessed using two measuresof internal consistency:
Cronbach'’ sal phaand compositereliability (r ). Theinterpretation of bothval ues
issimilar. Wecanusetheguiddinesoffered by Nunnally (1978) who suggests0.7

Table4: Individual itemreliability—individual itemloadings

EIS system EIS EIS user EIS use (U) Speed of

quality (SQ) information satisfaction problem
qudity (IQ) (Us) identification

(SPI)
Item Loading Item Loading Item Loading Item Loading Item Loading
sgl 08669 igl 0.7600 usl 0.7399 ul 1 spil 0.8585
g2 08762 ig2 0.8564 us2 0.7484 spi2  0.8450
g3 0.7356  ig3 0.7892 us3 0.6963 spi3  0.7776

sg4 07342 igh 07775 usA 0.8468
g5 06973 ig5 08103 us5 0.8166

ig6  0.8539
Speed of Extent of Shared Organizational Perceived
decision- analysis (EA)  organizational decision-making organizational
making (SDM) vision (SOV) effectiveness performance

(ODME) (POP)
Item Loading Item Loading Item Loading Item Loading Item Loading
sdml 0.8856 eal 0.8268 sovl 0.8641 odmel 0.8552 popl 0.8307
sdm2 0.9024 ea2 0.7526 sov2 0.9218 odme2 0.9051 pop2 0.8445
sdm3 0.8445 ea3 0.6962 sov3 0.8432 odme3 0.8857 pop3 0.8413
sdm4 0.7594 ead 0.8199 pop4 0.8280
pop5 0.8704
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asabenchmark fora' modest’ reliability applicableinearly stagesof research. In
our research, all of theconstructsarereliable(Table5). They all havemeasuresof
internal congstency that exceed0.75(alpha) and0.85(r ). Toassessconvergentvaidity
weexaminetheaveragevarianceextracted (AV E) measure, whichwascreated by
Forndl andLarcker (1981). AV Evauesshouldbegreater than 0.50. Cong stentwith
thissuggestion, AVEmeasuresfor al constructsexceed 0.59 (Table5).
Toassessdiscriminantvaidity AV E shouldbegreater thanthevarianceshared
betweentheconstruct and other constructsinthemode (i.e. thesquaredcorrelation
betweentwoconstructs). For adequatedi scriminant validity, thediagonal e ements
shouldbesignificantly greater thantheoff-diagonal € ementsinthecorresponding
rowsandcolumns(Barclay etd., 1995). Themgority of our constructssatisfy this
conditionwiththeexceptionof systemquality inrelationtoinformationquality
(Table6). Notwithstanding, thedifferencebetweenthemisvery tight (0.005). For
thisreason, wemai ntai nthedi scriminant vaidity of theconstructsof themode! , but
takingintoconsderationthespecia stuationof systemquality variable.

Structural Model
Figure5showsthevarianceexplained (R?) inthedependent constructsand
thepath coefficients(b) for themode . Cons stent with Chin (1998) bootstrapping

Table 5: Construct reliability and convergent validity coefficients

Construct Cronbach’s  Composite AVE
apha  reliahility (pc)

EIS system quality (SQ) 0.8376 0.8887 0.6171
ElSinformation quality (1Q) 0.8969 0.9188 0.6540
EIS user satisfaction (US) 0.8302 0.8798 0.5953
ElSuse (U) 1 1 1

Speed of problem identification (SPI) 0.7701 0.8670 0.6852
Speed of decision-making (SDM) 0.8795 0.9119 0.7221
Extent of analysis (EA) 0.7877 0.8574 0.6017
Shared organizational vision (SOV) 0.8498 0.9089 0.7691
Org. decision-making effectiveness (ODME)  0.8612 0.9133 0.7784
Perceived organizationa performance (POP)  0.9018 0.9247 0.7108

Table 6: Discriminant validity coefficients

SQ 1Q UsS U SPI SDM EA SOV ODME POP
SQ (0.786)  -- - - - - - - - -
1Q 0791 (0.809) --
us 0.709 0.674 (0.772) -
U 0.308 0.292 0.277 (1.000) -
SPI 0.665 0.674 0.716 0.246 (0.828) -
SDM 0.664 0.677 0.667 0.337 0.751 (0.850)
EA 0.687 0.677 0.736 0258 0.709 0.751 (0.776)
SOV 0.550 0.654 0.629 0.149 0.701 0.607 0.640 (0.877) -
ODME 0585 0617 0.674 0.051 0663 0.666 0.606 0.698 (0.882)
POP 0492 0546 0541 0037 0588 0580 0509 0.582 0.684 (0.843)
Note. Diagonal elements (vauesin parentheses) are the square root of the variance shared
between the constructs and their measures. Off-diagonal elements are the correlations among
constructs. For discriminant validity, diagonal € ements should be larger than off-diagonal
elements.
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(500resamples) wasusedtogeneratestandard errorsandt-statistics. Thisallows
ustoassessthestatistical significanceof thepath coefficients.

Eleven of the twenty hypotheses were supported. H1b and H2b were
supported. Thisshowsthat systemquaity andinformationquality of theEl Sexert
asgnificant positiveinfluenceon El Suser sati sfaction. However, wehaven' tfound
significant linksbetweenuse(hoursper week) anditspredictor variables,i.e.H1a,
H2aandH3aweren' t supported. Ontheother hand, thestudy strongly provesthe
hypothesesH3b-d. All thelinksbetween El Suseandindividual impact variables
havebeenrejected except H4b that showsaweak rel ationship between EI Suse
andspeedof decision-making. Wehaveproveddifferentlinksbetweenindividua
impact and organi zational impact variables(H5a-c; H6b; H7a). Withregardtothe
subject under discuss on, weshoul dhighlight theinfluenceof thespeed of problem
identificationonorganizational impact variables(H5a-C).

Except for use variable, the research model seems to have an adequate
predictivepower for themagjority of impliedvariables. Excluding El Susevariable,
themean of explained variancesfor therest of dependent constructsis50%.

Discussion and Limitations

Theempirica resultsof thisstudy indicatethat informationquality and system
quality influenceEl Suser sati sfaction. Thesefactorsexplainmorethan 53%of the
varianceintheoverall user satisfactionmeasure. Thisiscong stentwiththefindings
of SeddonandKiew (1996),andMcGill eta. (2000). However, wehaven' tfound
significantrel ationshipsbetweenuseanditspredictor variables, i.e. systemqudlity,
informationquality and user satisfaction. Thissupportstheresultsof Fraser and

Figure5: Sructural model results

R?=0.5153

R?=0.5366

R?=0.5452 R?=0.3911
*p <.05;* p <.01; *** p <.001 (based on t 4, two-tailed test)
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Salter (1995), Klobas(1995), and M cGill et . (2000), whoseworksshow neither
systemaqudity norinformationqudity significantly influencesuse. Ontheother hand,
theseoutcomesarecongruentwith Collopy (1996), whodidn’ tfindarel ationship
statistically significant between user sati sfactionand amount of use(using self-
assessments). Nath (1989) offersanaternativeexpl anationwhen hereportsthat
thelength of timeof theusagefor lower level managerscorrel atesto highlevel sof
satisfaction. For upper level managerswhoarethetarget of thisstudy, higher levels
of satisfactionareassociated withfrequency of use. Therefore, wethink further
researchisnecessary toidentify other predictor variablesof theEl Suse.

Inconsistent with prior research, insufficient support was found for the
influenceof El Suseonindividual impact constructs; thestudy only indicatesa
significant but weak rel ationship between use and speed of decision-making.
Neverthe ess, thefindingsdemonstratethat user sati sfactionisadominant construct
inexplainingal theindividual impact variablesconsidered. All thelinksbetween
user satisfactionandindividual impact vari ableshavepath coefficientsgreater than
0.62. Thissupportstheconclus onsof Gelderman (1998), Igbariaand Tan (1997),
andMcGill etal. (2000) whofoundthat user sati sfactionhad agreater influenceon
individual performancethan useconstruct. At the sametime, theseresultsare
consi stentwith Seddon’ s(1997) opinionthat thelink betweenuseandindividual
impact may notexist.

Wehavefounddifferentlinksbetweenindividual impact and organizational
impactvariables. Thespeed of problemidentificationvariableisthemainindividua
impact construct for explaining theorgani zational impact variables. Indeed, the
resultssuggest S gnificant rel ationshipsbetween speed of problemidentificationand
all organizational impact constructs. Thisresult supportsthe El Scontribution
to problemopportunity finding, thefirst phase of the Simon-based process of
decision-making (Turban & Aronson, 1998). It suggestshow theenvironmen-
tal scanningroleof executives, supported by EIS, leadstoimportant organi za-
tional benefits.

Thereareseverd limitationstothestudy that warrantmention. Thefirstrelates
toorganizationbias. It seemslikely that organi zationsthat areunhappy withtheir
ElSwouldbelessinclinedto participateinthisstudy. Hence, thesampleof EIS
includesalarger proportionof “good” systemsthanisthecaseinthepopulationof
all EI'S. Second, thestudy addressed only usersof El Sat thepointintimethesurvey
wasconducted. Userswho, for variousreasons, had di scontinued useof thesystem
werenotincludedinthesample. Third, whileevidenceof causality wasprovided,
causdity itself wasnot proven. Fourth, theresearchrelied mainly onuser percep-
tionsandasinglemethodtoelicitthoseperceptions. Fifth, asingledatacollection
wasusedtotestthestructural model inthesurvey dataanaysis, assumingthat a
second datacollectionwoul d havebeen moreconvincing. Finally, thestudy was
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conducted in aparticular geographical context (Spain) focusing on atype of
informationsystem(E1S). Therefore, wemust becautiousingenerdizingtheresults
toother contextsandtypesof information system.

FUTURETRENDS

Asfutureresearchlines, wepointoutthefollowingtwo: (1) Toidentify andtest
other predictor variablesof ElSuse. Wethink that alternativetheoretical models
could offer constructsthat influence the use variable. In this sense, we could
consi der thetechnol ogy acceptancemodel (Davis, Bagozzi, & Warshaw, 1989),
thetask technology fit model (Goodhue & Thompson, 1995), and the updated
model of I1Ssuccess(Garrity & Sanders, 1998). (2) Toadapt and analyze other
information success modelsin the EIS domain. For instance, the approaches
proposed by Seddon (1997) and Ballantineetal. (1996).

CONCLUSION

Fromasystemic point of view, wehavedevel oped anadaptation of Delone
and McL ean’ sinformation system successmodel. At the sametime, we have
undertakenavalidationtest of thismodel usingthePartid L east Squaresapproach.
Thiswork representsthefirst analysisof thecompleteDel oneandMcL ean’s
mode intheEl Scontext usingastructural equationmodeling.

Asaconclusion,wewouldliketohighlightthat our findingshavethefollowing
implicationsfor researchersandpractitioners. First, our adaptationof Del_oneand
McLean’ smodel totheEl Sfieldin Spain seemsto havean adequatepredictive
power for most implied variables(excluding theusevariable): themean of the
explainedvarianceis50%for therest of dependent constructs. Second, except for
theusevariable, several relationshipsamong | Ssuccessdimensionshavebeen
demonstrated. Third, theresearchmodel hel pstounderstandtheinfluenceof EIS
onbothindividua and organi zational benefits. Fourth, thestudy showshierarchica
relationshi psamongvariablegroups, i.e. connectionsbetweenvariablesthat stand
outfromtherest. Inthismatter wewould highlight: () thepreponderanceof the
systemquality intheexpl anation of user satisfaction; (b) user satisfactionisstrongly
relatedtoindividual impact constructs; (c) theEl Scontributionto speed problem
identificationiscritical for all organi zational impact variables. Fifth, asaresult of the
validation process, newideasand possibilitiesfor thedesign of themodel emerge:
(&) further researchisnecessary toidentify other predictor variablesof theEl Suse
variable; (b) thesameasSeddon’ s(1997) model wecould questiontheexistence
of linksbetween the use variableand the group of impact constructs; (c) since
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system quality and information quality are two important predictors of user
sati sfaction, an adequate planning of thedes gn, implementationand sustaining
phasesof El Sisnecessary inorder toobtainasati sfactory level inbothdimensions
that contributesto El Ssuccess.

ENDNOTE

1 Anearlier version of this chapter was presented at the BITWorld 2000
Conference(Mexico City, Junelst/2nd & 3rd, 2000). Financial supportfor
thiswork wasprovided by the Andal usian Research Plan (Research Group
SEJ115).
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