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Abstract

This pape unpacls the blad box of the IS developmethproces and thereby helps busines and
IT manages understad bette its complexity. The Critica Succes Factos (CSH concep was
employel for this purpo® in an in-deph study of four divers systens developmenhprojecs in a
large telecommunicatiomcompany Unlike previouws applicatiors of the CSF method the approach
adoptel in this study facilitated the identificatian of both ‘generic and ‘collective’ CSFsin orde to
magp the netwok of interrelationship betwe@ them Thusthe findings shel new light on the process
by which information systens are developé by illustrating empirically its complex multidimen-
siond natue ard by providing fresh insighs into the challengs facing both developes and usesin
their task of developim organisationhlS. © 1999 Elsevie Sciene B.V. All rights reserved.

Keywods: Critical Succes Factors Information systens developmentinterpretive ca® study, Hermeneutics

1. Introduction

The managenert and applicatian of information technology (IT) hasbecamecritical for
the sucess of busines enterpises As IT manages struggk to keep pace with business
ard techndogicd chang, they are faced with the challeng of developng increasingly
compkx information systens (IS). Systens devdopmer is, in essencea multi-dimen-
siond changp process tha takes place simutaneous} within severarelated socid envir-
onmens. Thes environmelts give rise to a complex web of socid conditiors ard factars
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tha sha and influence the IS devdopmert proces arnd its outcomes (Kling and Scacchi,
1982) The idiosyrcratic natue of the developmehprocess poses a significart chdlenge
for IT manages as evidencel by the numbe of abandned project ard costly systems
failuresrepated in the literature The challerge facing reseathersis, therefore to unpack
the black box of the systens developnert proces ard to investigae the roles played by
projed managers developes, and users the devdopmen methoalogies tools and tech-
nigues they employ, and the multifarious influences on the trajedory of the development
proces from its surroundirg environmets.

Researctrs argle tha the systens developnert processis beg studial using an inter-
pretive approabt (Myers, 1995 Butler, 1998) Neverthéess while interpretive techniques
satisfy the rigour of aca@mia, conceptally they are far removel from the practical
everydy expeiences of busines and IT manages. Rockat’'s (1979 CSF conaept and
methal has receivael a wide acceptane among busines ard IT professiond ard is
employel in a variety of organisationd contexts In an acaegmic cortext, researchies
recenty demonstrate tha the CSF conapt is interpretive in chaacte ard as sud it
may be employed for reseach on the systans developnent process (Butler ard Fitzgerad,
1998) On the other hand the concepts relevane to practice hinges on its ability to
expres the socid reality of organisationa life in a languag familiar to managersAt a
practica level, the CSF approab helps the researber and practitioner abstrat from the
complex multi-dimensond reality of busines activities, sud as systens developmen
ard focus on core activities tha are critical for busines successThis study’s objective is
to identify a ‘generic’ se of CSFsfor the systen devdopmert proces tha will signpost
area for manageial attenton; however as this pape illustrates a holistic undestandng
of the devdopmern proces can only be actieved by delineating the compkx netwak of
interreldionship betwesn undelying ‘collective’ and ‘generic CSFs—tha isthis study’s
centrd contribution somethirg which has not been a featue of previows resarch.

Theremainde of this pape is structurel asfollows. Sectim 2 introduces Rockat'sCSF
concepp and reviews previows CSF researchindicating the diverse contextsin which it has
beer employal. Sectin 3 descibes the researb approab adoped for this study, while
Section 4 preserg ard analyss the findings In the latter section four key systens
developnert projecs in a large Irish telecommuricatiors company, Telecan Eireann,
are studial to identify and descrile the ‘collective’ and ‘generic CSFs for the systems
developnert processAnintegrative analyssis presentegwhich contiibutes toward an in-
deph undersanding of the dynamts of the systens devebpmen process The final
section then presend the papers condusions.

2. The CSF concept

The use of a CSF approab for IS plannirg was developéd at MIT’ s Sloan Schod of
Managenent SubsequentlyRockart (1979 employed the metha to deermine the key
information need of top executivesThe genesis of the critical succesfacta approat in
amanageria contex that incorpaates arole for information systems was first delineaed
by Danid (1961 p. 111) who arguel that an IS shout focus on smal group of “success
factors”, the “key jobs [thafl mug be dore exceedigly well for a compary to be
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Table 1

Summay of researb on CSFsin the IS discipline

353

Area of application

of the CSF concept

Rationak for the application of the CSF concep and method
and reseach objectve

CSF approab employed/
Researcher

IS development
process

IS executives

IS function
evaluation

IS performance
measuremerand
evaluation

Data admingtration

Information
resoure planning

CSFs associatd with the information systens develgment
proces hawe been exploral in four studies Recent reseath into
the CSFs for EIS develgmert found that 8 CSFs emanating
from severaddevelopment-fated socid contexsinfluencel EIS
developnert (Nandakunar, 1996) Anothe study unearthed
sore 23 CSFs for IS developmen(Sumne and Ryan 1994).
Phan et al. (1995 surfacel ase of CSFsfor projed management
of large softwae developmenprojects Finally, Krcmar and
Lucas (199]) invedigate the succes factors for stratgic
information systems.

Studies by Rockat (1982 and Martin (1982a,b were the first to
explor this area A recen study by Pollalis and Frieze (1993)
usal a standardisé se of 35 CSFs drawn from the literature,
and relaing to the IS function managemetnto ted their
hypothess that CSFs evolve over time. The study. (a) validated
pag findings regardng the traditiond se of CSFsfor IS
executives (b) repoted on new CSFsrelatel to the long-range
focus on stratege planring and compéitive advantae; (c)
identified difference in CSFs acros differert organisaitons and
industy sectorsand (d) confirmel that CSFs evolve over time.

Building on Martin’s (19823 initial researchRagatunathan et
al. (1989 investigate the relaionshp ard impad of IS
executives CSFs on IS function performance Ragalunatha et
al. illustrated tha IS function performancegas measurd by a
particula se of indicators was significartly relatel to the
operationakatian of IS manage CSFs.

Slevin et al. (1991 explorel the use of the CSF approab to
measue and enhane the performaree of the IS function The
focus of thisreseach is orientaed towards the services provided
by the IS organisatio and thus explores the subsé of CSFsthat
underlie the service/operabns CSFs of IS execuives as
delineate by Rockat (1982) Slevin et al. utilised the CSF
methdl to develg specift performance measure ard to track
performance in a complex IS envirorment.

Guynes ard Vanedk (1996 determine the CSFs for data and
databas administratio functiors in the IS depatmens in
organisans.

Researh has shown tha CSFs enhane communicatio between
an organgation’s generd managemernand the organsation’s IS
function Studies hawe illustrated that this is accomplished
throudh the provision of a‘comman schemawhich both groups
can easiy compréiend aiding the alignmen of business
strategis with the correspondig IS straegic ard functional
imperatives The executives’/maagers objectives goals CSFs
and associged performance measurs tha represen the stated
CSFsaid the identificatian of corporaé information needsard in
the subsequerndevelopmenof a corporae information systems
plan and/o devdopmer of individud IS.

Interpretive case-basgstudy
(Nandhakumar1996) Survey-
basel field stud/ (Sumne and
Ryan 1984) Cae study-based
(Kremar and Lucas 1991).
Survey-base field study and
exploratoy ca®e study

(Phan et al. 1995).

Ca® study-baed CSF interview
approab (Rockart 1982).
Survey-base field study (Martin,
1982a) Field study incorporting
origind CSF interview approach
(Martin, 1982b) Survey-based
field study (Pollalis ard Frieze,
1993).

Survey-base field study
(Ragahunathaet al. 1989).

Group workshors and informal
communicatia within the IS
function (Slevin et al. 1991).

Field study incorporatirg both
interviews and a survey Guynes
and Vaned (1996)

Cae® study-baed CSF interview
approab (Rockart 1979) Case
study-basd modified CSF
interview approab (Boynton and
Zmud 1984 Shark et al., 1985).
Cae study-baed modfied CSF
interview approab with group
workshogs (introdudory,
focusing decisia scenario)
(Rockat and Cresenzi, 1984).
Ca® study-baed originad CSF
interview approab (Pellov and
Wilson, 1993 Byers ard Blume,
1994).
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Area of application
of the CSF concept

Rationae for the application of the CSF concep ard method
and researh objective

CSF approab employed/
Researcher

Requirements
analysis

Information
function planring

Strategic
information systems
planning

Information centre
research

Evaluatia of
information systems

Analysis of the CSF
Concep and method

Severa studies sough to investigaé the utility of the CSF
approadb to the determinatio of theinformation requiremers of
senig ard middle maregement Managers information
requirementsas indicated by goals CSFs and associagd
performarme measure and standads, are elicited as part of the
corporaé ard busines plannirg process.

Boyntan ard Zmud (1984 repot tha CSFs can induce a
structurel design proces for eliciting both MIS plars and
managerihinformation needs Stratege and policy roles for
CSFs within the IS function plannirg contex revolve around
their use as atod to idenify thos issues tha merit close
managemerattention within the IS function itself. Improved IS
function policy and strategc and tacticd plannirg are sad to
accrie as aresult.

A CSF-basé strategt plannirg approab has been describe by
researchey(Lee ard Adams 199Q Shark et al. 1985).
Hendersa et al. (1986 creded a planring contex for CSF use
and provided a mears to analy® the critical assumptions
underlyirg CSFs and the decisbn processsthat are instrumeal
in their achievementThe resultan se definitionsi.e. the critical
information decisic and assumptia sets-tlen beame the basis
for afunctiond analyss of the requiremerg for MIS, DSS and
ESS respectivelyand alsg provided importart insighsinto the
organisatio’s strategt data model.

There is an estabishel body of CSF reseach on information
centres (IC). Thisreserch has concentrate on the succes of IC
in their assignd role of facilitating and co-ordnating end-user
computirg. Operating from a numbe of differert perspectives,
ard contrasing applicatons of the CSF appro&h, researchers
hawe attempte to deternine the existene ard natue of CSFsfor
ICs.

In a CSF study on the evaluation of information availabk for
plannirg ard cortrol, the usefulnes ard avaiability of
information critical to the accanplishmen of manageribwork
in ahealh care organgation was assessedahed (1987)
adoptel a conceptud approab to arrive at a methal for
quantifying the reliability of IS basel on their CSFs.

Severaresearcherhawe critically examinel the CSFs concept:
Davis (1979 1980 for example outlined four characteristis of
human behaviour that might effect the applicaton of the concept.
Munro (1983 performel an evalation of the semina studieson
IS executivesZaheli (1987) evalwated the reliability of ISbased
on CSFsformulation and posited a CSF hierardly. Lehne (1993)
extend the CSF method to include statistic succes factor
analysis A critical review of the CSF concep involving an
“informal, intuitive, interpretive analyss of the CSF literature”
was conduced byWilliams and Ramapras# (1996 p. 257).
Although implicit in the extart literature thes researchers
posited four differert levels of criticality for CSFs ard three sets
of dichaomots attributes.

Field study incorporatirg original
CSF interview approab (Munro
and Wheeler 1980) Cas study-
basel modfied CSF interview
approab (Boynton ard Zmud,
1984).

Ca® study-baed modified CSF
interview approab (Boynton and
Zmud, 1984).

Cae® study-baed modified CSF
interview approab (Hendersa et
al. 1986 Shark et al. 1985) Note:
Ledere et al. (1988 repot tha a
numbe of the more ‘popular’
stratege IS planning
methodologis (SISP) e.g.
Busines systens plannirg and
information engineemg (Martin,
1986) use the CSF approa&h, in
conjunctio with a SISP method.

Multi-site ca® study and CSF
interview methal (Sumner,
1985) Telephor structured
interview/survg approach
(Wetherle and Leitheiser 1985).
Survey-basé field study (Magal
et al., 1988 Magd and Carr,
1988 Leitheise and Wetherbe,
1991).

A ca® study-base approach
incorporatirg CSF interviews,
surveys aswell as groyp medings
(Bergerm ard Bégin, 1989).
Theoretich analyss (Zahedi,
1987).

Theoretich analyss (Davis,
1979 1980) Meta-analgis of
Rockarts (1982 and Martin’s
(1982a,h CSF researb (Munro,
1983) Theoretich analyss
(Zahedj 1987) Twin Survey-
basel field studies (Lehne, 1993)
Taxonome meta-analys of
previots literature (Williams and
Ramaprasadl996).
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successful. Othe semiral cortributions are to be found in the writings of Anthory et al.

(1972) who reportal tha CSFs were differert actoss organisations and also between

manages within individud organistions Zan (1970 who illustrated that key success
variables (e.g CSF3 might identify the mog importart elenents of a firm’s succes and,

thereby help specify priorities for IS develgpment ard King ard Clelard (1971) who

arguel tha critical decision areas had a majar role to play in information requrements
analyss ard in the desgn of information systems. All this promped reseathersin the IS

field to investigak the informatiorel role of CSFs (see Mooradan, 1976 Rockart 1979).

This reseach found a home in MIT ard culminged in Rockat's semiral pape on the

subjec¢ in 1979.

The CSF appioach as conceived by Rockart, is essentialf an information systens
plannirg methoalogy for top levd managemetn however he later usal the appioach
to condict reseach on the roles of IS execuives (see Rockat, 1982) Rockat (1979 p.
217) defines critical succes factors as:

The limited numbe of area in which results if they are satisfactory will
ensue successfucompetitive performane for the organisation They are the
few key area where “things mug go right” for the busines to flourish If the
resuls in thes area are not adequatethe organisatios efforts for the period
will be less than desired.

The CSF metha thus attenpts to make explicit thee areas and their associated
information needs sud that IS appopriate to thes requirmens can be planneal and
developd. Bullen ard Rockat (1986 later extende the applicatbn of the CSF concept
to othe managerid levelswithin an organisation Focusirg on the organisationa informa-
tion systens plannirg process they suggestha the CSFs of manages at multiple levels
within an organisation be obtainel to arrive at a‘collective’ se for the entire organisation.
This ‘collective’ se is then aggegated to arrive at wha Rockart (1982 1979 termel a
‘generic set Information resoures and adivities may then be targeta at enablirg the
enterprge to realie these ‘collective’ and ‘generic CSFs.

Since the origind application of the CSF concep and methal for defining the
information need of busines executives the CSF approab has been applied by
practitiones and researchexin a numbe of area (Bryers and Blume, 1994) Table
1 provides a detailed analyss of previows researb on the CSF concept the data in
this table illustrate that the concep has been utilised successfulf in mary areas
within the IS discipling it also reveast tha diveree method hawe been employal by
researches to operationalie the concept.

It is clear from the research presentd in the table that a coheert se of CSFsfor the IS
developnert process has nat emerged form previous efforts to operatonalise the concept
in wha is regarded by many to be the core of the ISfield (cf. Cotteman ard Senn 1992;
Hirschhem et al., 1996) In addition mary reseathers argie tha the process by which
information systens are devdopel is not well undestoal (see Myers, 19% ard Lewis,
1994 for example). The propose reseach objective of identifying acomprénensiwe se of

11t is evidert from the King ard Cleland's (1971 researb pape that critical decisio area are basically
synonymass with CSFs.
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CSFs for the systens devdopmern proces attenpts to contribute towards this ggp in
extarn reseach.

3. The research approach

In keepng with the original CSF method a quditative, case-baed researh strategy
was adoped for the condLct of the study Here a single cas with four embeddel units of
analyss (i.e. four systens developnert projecty were purposefuly selecte to condict
‘post-hac longitudind reseach’ on the systens developmen proces (Yin, 1989) The
ca® was seleted on the bass of its similarity to many large commercid organisansin
terms of its systansneedsand becausits managenert consdered I T to beachief enabler
in securig the companys future commercid sucess Two of the projecs selecte for
study were stratedc information systens while the remaning two were importart opera-
tiond suppot systemsA totd of 38 interviews took place with socid actoss participating
in systens devéopmert in the organisation viz. IT projed manages and devdopers IT
manages in the developmenenvirorment and socid actos in the organisatond envir-
onmen—use repregntatives and use projed manages were consderel to be represen-
tative of ‘world views in the relevait use congituencies. Thus following Lee et al.’s
(1997 injunction regardng the managenert of self-repat bias in studies on IS develop-
ment both use and develope ‘world-views were apprehened; this allowed a compre-
hensie séd of IS developnent-relatel CSFs to be identified. While the formd interviews
were up to two hourslong, mary informd convesatiorstook place betwee the researcher
ard the adors con@rned comprénensive documentay source were also consuted In an
overal context the study was guided by Visald s (1991 extensia of the lves et al. (1980)
researh framework: here Visala advocags the intermpretive hermerutic and teleologcal
approachs for resarch on the systens developnert proces (see Butler, 1998 for a
detailad disaussian of these issues) The analyss of the resarch dai was informed by
these appoache and conducted using the qualitative dat analyss techngues of content
ard constamh comparative analyss (Patta, 199Q Calloway and Ariav, 1991) Triangula-
tion techniques were also extensivéy enployed to provide insights into the relationships
that existal between primaly data ses (Paton, 1990 Erlandsm et al,, 1993) A netwak
analyss (see Miles and Huberman 1994 of the ‘collective’ and ‘generic’ CSFs was
performel in orde to presemand analy® the data in a condesed forma and to illustrate
the complex naure of the phenomenonextende narrdives were employed to provide
additiond detil ard context.

4. The case telecan Eireann’'s | T dir ectorate

The primary unit of andysisin this study isthe IS function—the Information Technol-
ogy Directorde (ITD)—of alarge Irish telecommunicaions company, Telecan Eireann
(now eircom) At the time of the study? the ITD comprisel eight operation& divisions,
four of whom undetook systens developmenfor the parer organisation The I T Director

2 The directorae was restructure in 1998 and agah in 1999.
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may be categoised as an | S exeaitive following the criteria defined by Polldis and Frieze
(1993 ard describé by Rockat (1982) Two manageal layersrepot to the directa—IS
function manages ard their systens developnert projed managers.

As previausly indicated in orde to understad the process of IS developnent in this
large organisation four heterogneots systens developnert projecs were chosen for
study. Table 2 provides an overvien of these systans, two of which—the Generic
Appointment Systen and Geographial Information Systen—are operation& support
systemsthe othea two—the Corporaé Data Warehowse ard the Telephom Information
System/lFexible Tarrifing Systen—being strategc information systemsTable 2 also lists
the ‘geneic’ CSFs for eat developnent projed. In keepirg with this study’s reseach
strategy the systens devebpment-reléed perspetives of the IS executive ard his IS
function managemen team were first as@rtained thes provided importart contexual
dat on developnent-relate policies and plans Following this, the developmetirelated
CSFsof busines usersprged manages and developeswere uncoered Fig. 1 descibes
the proces by which the CSFs for the systens developmetproces were arrived at This
proces began with the identification of individud ‘generic’ CSFs of socid actors then
collating ard integratirg individud CSFs to arrive at a ‘collective’ se for ead project,
and finally, andysing these CSFs to uncove a ‘generic’ sd for ead projed (Rockart,
1982 Bullen ard Rockart, 1984) The aggegation of thes ‘generic’ prgect-speific CSFs
gawe rise to a ‘collective’ se of CSFs for systens devdopmen as it occus in this
organistion.

A metaanalyss condicted on the bass of a cross-projetaggiegation and ranking of 21
‘collective’ CSFs (see Fig. 2) tha emerged from the initial analyss of CSFs for the four
developnert projecs studied surfacel a‘generic sub-s¢of nine CSFs(thoein dak grey
boxesin Fig. 2) for the IS developnert proaessin Telecom Eireann The researb daton
ead of the developnen projedsindicateal that the ‘generic’ CSFshad been influentid in
shapiry the developnert proces in eat and in deermining developnert outcomesThe
ranking of ‘collective’ and ‘generic’ CSFswas achievel throuch the interpretive andysis
of the quditative dat using the techngues of contert and congart comparative andysis.
For exampe, the numbe of timesa CSF was mentionel or reference by intervieweeswas
ore indicata; andher was the relative weight placed upan it by soda actors The
researchesinterpretive appaatus and undestandng of the ca® detaik were of particular
relevaice here.

The‘collective’ se of CSFsfor Telecan Eireanrisdevelognert procesispresentdin
the form of a netwak analysig in Fig. 2 tha illustrates the web of influence ard inter-
relatiorships betwea thee CSFs.

The various relationshps tha exist betwea the ‘coll ective’ se¢ and the ‘generic’ subset
emergd from the analyss of the ressarch data. Many of thes interreldionships were
explicit and were clearly articulated by projed managers uses and developersothers
were less obvious and surfaed during the data analyss pha of the reseach process In
Fig. 2, primaly focus is given to the role of the ‘generic’ sub-s¢ of CSFs shown in dark
grey. The unbroken arrows indicae a strorg level of influene betwesn CSFs the broken
arrows signify a weake leved of influence and double-sidd arrows indicat a reciprocal

3 Se= Miles ard Huberma (1994 for a descriptian of this data analysis display ard reduction technique.
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STEP 1: Individual Interviews
with IT and businesses CSFs of IT and Business Managers, Project Managers, Developers
managers, project managers, and Users
developers, and users to

determine individual CSFs.

STEP 2: Analysed and
collated individual CSFs into
a ‘collective’ set for each

project. A second round of

rank order analysis surfaced a
‘generic’ set of between 7-10 GAS CSFs
CSFs for each.

STEP 3: 36 ‘generic’ project-
related CSFs subjected to a

matrix analysis to determine a
‘collective’ set of 21 for the
development process.

GIS CSFs CDW CSFs TIS/FT CSFs

A ‘collective’ set of CSFs for the systems development process

STEP 4: A combination of network,
matrix, and rank order analyses of the
‘collective’ set surfaced a ‘generic’ set
of 9 CSFs. Extended narratives on the
‘generic’ set indicates the importance of
context and the relationships that exist
between ‘generic’ and collective CSFs.

Fig. 1. The proces of CSF elicitation adoptel in this study.

relationdip. For example the CSF tha deds with projed managenert activities (CSF2)
has a reciproc4 influene on the time spen on requiements analyss (CSF4) ard has a
strorg influene on incresing commuication and conflict betwesn team members
(‘collective’ CSFs) Conversely the sucaessfu attairmert of this CS- was shown to be
dependenon the use of strudured devdopmert method, prototyping and CASE tools.
Therefae, beghning with any of the ‘coll ective’ or ‘geneic’ CSFs ard examining their
loci within the netwok of the CSFs shown the reader can identify the interdepen@ncies
that exig between CSFsand hene, arrive at an undersanding of the role tha they play in
describirg the develgmert process Hence it is evidert tha CSFs are not discrete
phenomes, rathe, they constitue acompkx hierachicd web of factas tha require
attention if successfuoutcorres to the proaess of systens developnent are going to be
achievel. The following extende narratives explore the developnent process from the
perspecties offered by Fig. 2.
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4.1 CSF 1. Ensue low-level use represetation/paticipation at all stages of the systems
developmenprocess

CSF 1 deab with the importarce of the type and degiee of use patticipation in the
systens developnent process In the organistion unde study, a participative appoad to
decision making throughot the compary ensurd a high degres of use participation in
systens developnent both dired ard indirect This addel to the compkxity of the devel-
opmern processas variols institutiond factars had to be taken into account The degree
and qudity of use participation was found to be influencel positivdy by IS function
managemenand negatvely by busines manages and the labou unions For exampe, a
decision taken in the IS function and organisationd envirormens to site development
projecsin the client’s place of busines greatly enhancd the quality of end-use partici-
pation In previots projects the reluctane of busines manages (or objectiors by the stéf
uniong to releag key personnkto participate in systens developnent had influenced
negatvely the quality of end-use participation, placing devdopess on-sit helped address
sud issues The benefis of a paticipative approab to the developnert of IS were
recognsed by devdopers viz. “the developnent tean benefitel from the presene of
the user-repesentaive. | was up to spee all the time; othemwise it may hawe degerrated
into athem [userg and us situation” Devebpers therdore, welcomeal pan-lifecycle user
participation to the extert tha significanty more acess to uses was desiral; the user
constituecy confirmed this position One highly beneftial side effect of the participative
natue of the developnert proces in this organisation was tha it has geneated a positive
impad on the awaraess by developes, of users perspective ard the relevat business
issueslt wasclea that having acommitted projed sponsoensure that use paticipation/
repregntation “happened as the mog knowledgeate and skilled endusess were made
availabk for participation in the developnent process The “end-to-end natue of user
participation was also perceived by busines manages to sene the chang managenent
objective of use aceptane of developé systens.

4.2 CSF 2: projed estimadion, planning tracking to agree targets, co-ordinaton and
contrd of projed activities

Projed planning, estimation of project-réated activities tracking thes activities and
their co-ordnation and control wasinfluentid throughotithe develognert proces of each
of the prgect resarched Projec¢ estimades were basel on the outcome of the require-
ment anaysis and if thee estimats were sub-optimé then the resultirg definition of
projed scopwasinaccuate and hene, projed plannirg was als affected Asone project
manage put it, “the critical facta at the begnning was geting an agred se of require-
ment down to alow enoud levd tha would allow us to estimae how long [the project]
would take.” It was also pointed out that the outcome of the requremens andysis s, in
part depemlert on the amoun of time the projed manage assigms to it, and more
importanty, on his ability to secue suitabk usesto participate in the project In arelated
vein, observatios made by anothe projed manager who had the responsibiliy of project
managng a rapid apgdication developnert (RAD) appioad incorpaating prototyping,
indicated that “a structued approab to projed managemenalong the lines of the SDLC
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Table 2

Developmenhprojed and associaté information systens characteristis

System

Function and characteristics

‘Generi¢ Project-relatd CSFs

Geographic
Information
Systen (GIS)

Generic
Appointment
Systen (GAS)

The GIS was developé to provide a graphical

databas of the telephor netwak in the

gener&Dublin area Prior to its development,
the plannirg ard drawing office functions
manualy recorde network-relate details
usirg paper-basgrecord and maps The GIS

developmentean consiste of a project

managertwo analyststhree programmerstwo
use representaties, and a team of ten usesto

input graphicé dat and carty out test
functions Consultars from the software

venda also participatel in the development
processThe GISwasbuilt arourd aproprietary
graphicé databas engire tha serves up to 40
high-erd workstatiors. The first pha® of the
GIS developmehtook almog two years to
complete Implementatio ard rollout of the
first phagtook afurther year Projed over-runs
occurrel in terms of both time allocatel for

completion ard budget.

The GAS suppors the operatim of the
companys ten fault-handlirg and repair

centres ard custome service team supervisors
in allocatirg workloads to repar and service

provision teams especialy in the area of

schedulig custome appointmentsBoth the

internd fault handlirg steff and external

operationateans therefoe had a keen interest
in the developmehand implementatbn of this
system as it impactel on sone of their basic
functions A developmenhtean tha consisted
of aprojed managertwo analyststhe IEF
CASE venda consultan (Texas Instruments),
ore programme and a use representative
carried out the developmenof the GAS. A
CASE-supprted RAD developmetapproach
sav developmentake place within a three

mont time period however the

implementatbn of the first pha® of the GAS
took a further six months As a distributel IS,
the GASis comprisel of 8 relationd databases

tha sene up to 180 windows-baed PC

terminakin fault-handlirg centesard afurther
400 in operationhdepos nationwide The

projed was on time ard budget.

1. Obtainirg an appropria¢ leve of
usefd venda support.

2. Suficient human resources
(develope ard end-use testes etc.)
mug be mack availabk to the project
team.

3. Ensuk low-levd use participation
at all stage of the ISD process.

4. Adequae time need to be spent,
with the relevant end-usersto elicit
use requirements.

5. Coordnation and contrd of the both
use and developmehprojed teams
(using regula projed tean meetings
etc.).

6. Having acommitted projed sponsor.
7. Ensurirg tha busines client/end-
use industrid relations/change
managemernissues relatal to the ISD
proces ard produd are resolvel prior
to the commencemerof the project.

1. Adequae time need to be spentin
active (interviewing and passive
(observation)with the relevan end-
usersto elicit use requirements.

2. The use of prototypirg techniques/
CASE tools to determire ard refine
use requirements.

3. Ensurirg tha busines client/end-
use industrid relations/change
managemenissues relatal to the ISD
proces ard produd are resolvel early
on in the projed life cycle.

4. Obtainirg an appropriat levd of
venda suppot (for all producsusal in
the ISD proces including CASE
environment etc.).

5. Siting the IS developmehteam
within the use communiy enhances
user/developecommunicatio and
promotes use acceptane of the IS.

6. Ensue low-levd user
representation/padipation at all
stage of the ISD process.
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Table 2 (continued

System

Function and characterists

‘Generic Project-relatd CSFs

The Corporate
Data Warehouse
(CDW)

The CDW provides a databas platform for the
organisatiors decisio suppot systens (DSS).

As such it provides an information

‘superstructureor ‘gateway betwea the

organisatiors operationasuppot and

transactio processig systemsBuilt arourd a

scalabé Teradad DBC1012 machine

incorporatirg massvely parallé procesing,
the developmenwas conducte in-hous with
vendo assistanceThe developmenhprojed is
ongoing-sine 1991, as dat from the broad
range of existing and propose systens are
integratel into the warehouseThe approab is
evolutionary and no specifc methodolog or
CASE toolswere employael in its development.
The CDW developmentean is al in the

proces of developirg and upgrading

organisationaDSS They are a range of such
applicatiors in all functiond area within the
company the CDW may als be accessed
directly from ary termind (2,00 + ) on the

companys network subjed to proper
authorisationAt presentthere are 10
developes ard two full-time user
representaties on the team.

7. Overcomirg the technicé obstacles
associate with the implementatn of
aclient/serve architecture.

8. Ensue intra-team conflict is
minimised where CASE tools that
facilitate multi-skilling of team
membersare employed.

9. The availability of structured
developmehmethod and supporting
CASE tod environments.

10. Perfom comprehensie and
effective end-use training as patt of
the IS implementatn.

1. Have acommitted projed sponsoat
seniad managemetevel.

2. To haw active end-user
participatior throughot the
developmetprocess.

3. Effect efficient extraction and
transfe of datfrom corporaeStothe
warehouse.

4. Ensue tha the projed is tightly
managedwith clea projed goals.

5. Developes hawe to possesan
awarenesard appreciatio of business
issues to see things from the business
point of view.

6. End uses nedl to understad the
dat conten of the CDW.

7. Ensue tha an adequat leve of
documentatino is attained.

8. Ensurirg that adequat suppot is
obtainel from the vendor(3 in
developmenof the IS.

9. Constructig a comprehensiveully
normalised flexible and adaptable
busines data modé on which to base
the warehouse.

10. Improve end-use computer
literacy and competeng with
applications.
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Table 2 (continued

System Function and characteristics ‘Generic Project-relatd CSFs
Telephone The TIS is the companys mainframe-based 1. Ensue tha the developmenproject
Information transactio processig system; its serves over  iswell planned coordinatel and
System/Flexible 2,00 on-line and networkel terminals The controlled.

Tariffing Project  Flexible Tariffing Systen was integratel into 2. Have a focusel development
(TIS/IFT) the TISasanew subsystemltsroleisto enable steerirg group with overall

the introductian of arange of custome tariff respomibility for IS development.
plans allows callsto bereratedand suppotthe 3. Developes neal to understad the
implementatn of marketirg promotiorsand  busines issues ard user$ needs.
customediscountsThe TIS/FT isalarge-scale 4. Understandig the existing legacy
projed that involved the joint developmenof  IS.

the new system by an Israel softwae vendor 5. Employirng end-user-representatives
ard the ITD’ s own developersBasically, the  throughout the systens development
softwale venda tailored an existing packagto project.

med Telecoms own needswhilealargeteam 6. Posseseffective inter- and intra-

of in-hous developes ard uses (28 approx.)  projed communicatio betwea the

integratel and testel the new subsystem. various projed participants/
Developmenhand testirg of the systen took constituencies.
approximatef one year. 7. Employing prototyping CASE tools

ard techniqueswhere necessanyto
suppot and accelerag IS development.
8. Ensue tha the ISis well
documented.

9. Fosterirg a close working
relationshp with the application
vendo.

doesnat work in sud cases. it does nat matc wha developes are doing in realty on the
ground” This made lif e quite difficult for thisindividud projed manageasvarioustrade-
offs had to be mack to stay on time ard within budget.

In this study it was clea tha the co-ordination of intra- and inter-projed¢ activ-
ities was of particula relevance especially since eat projed had both a use and
developmet projed manager Projed¢ meeting were held on a regula bass to help
give effect to co-ordinatiomn and contrd of projed activities The importane of
regula projed meeting was underlinel by one developer who statel that they
“act as a forum for developes to keg abreas of ead other’s progres and activ-
ities. Also, the use ard ITD projed manages kee us abreas of externd issues
sud as industrid relatiors problems...projetactivities are monitored/reportg on a
weekly basis...tht has been very goad for morale” Also, projed manages and
developes were very conscios of the “us vs. thent issues tha arise betwee the
various groups involved in systens development a high degre of formd and
informa communicatio (rangirg from face-to-fae and telephom to e-mal commu-
nication was establishd betwee the participans to counte this negative side-
effect—indeed projed managers developers and alsq uses appeard to go to
grea lengtrs to avoid suc problems.



Siting the IS development team within the user
community.

Sufficient human resources (developer and
end-user ) must be made available to the
project team.

Possess effective inter- and intra-project
communication between the various
project participants/constituencies.

Ensure intra-team conflict is minimised
where CASE tools, that facilitate multi-

skilling of team members, are employed.

Have a focused development steering group

with overall responsibility for IS development.

A 4

Developers awareness of the business
issues/business perspective.

Co-ordination and control of the both user and
development project teams (using regular
project team meetings etc.)

Adequate Documentation.

To construct a fully normalised
Business Data Model.

End users need to understand the data

f.

v

Fig. 2. A networkanalysisof ‘collective’ and‘generic’ CS-sfor the IS developmenprocess.

content of the database. r'y

End-user training. &

Improve end-user computer literacy. l‘
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4.3. CS- 3: obtainng an appropriake levd of vendo support

Two of the projecs studied herein utilised venda apgication packages to devdop
highly complex information systens; one was tailored off-site by the venda (the TIS/
FT), the othe was devdopeal in-hous by the company’s own devdopess with vendor
assistane (the GIS). In the devdopmert of both thes apdications aconsderabk empha-
siswas placed on requirenents analyss, howeve, significant difficultieswere expeienced
with the elicitation of requirrmentin one of thes projeds—the GIS. Thiswas attributed
to the unique and complex natue of the requirenents for a geograpicad information
system All in all, developes did indicae tha requremens analyss was equaly as
importart for the developnent of systens using venda supplied apdication paclkages,
asfor the cugom-de\eloped in-house systems. It was clear tha theissie of venda support
was dominant throughou systens devebpment For example obtaining an adequate level
of venda supportwhen developnent related prodems arosewas consdered to be critical
by all developes. In the GIS project prodems aros with the devdopmert application
packageasthe projed manage pointed out “There were majar bugsin the system..alot
of to-ing ard fro-ing with the [vendor]...there was an official logging procedue for
reportirg sud evens but we did not know abod it...this led to a breakdown in commu-
nications..alot of the suggestins mace by the [vendor] were courterprodutive ard led
us down deal ends! IT manages also had an importart role to play in the escalaion of
vendorrelata issues tha impactal on the developnert trajecory. Proje¢ manages and
IT manageswere mindful of thelevel, quality, and extent of post-developrent suppot by
the application venda.

Other, no less significant, venda relatal suppot issue relaed to the solution of
technicé problens in the implementation sub-processard the resolutbn of use/techital
difficulties with Texas Instrument’s IEF CASE workbend used to devel@ the GAS. This
involved theimplementaton of anew client/serve arcitecture. Here the projed manager
responsil® indicaed that “getting the signaling protocds for the GAS and the existing
FHS (fault handlirg systen) to work together was problematic, in tha one (the FHS) was
DIGITAL’s, the othe IEF’s(for the GAS), in the erd of the day we had 3—4 weels of very
technic4 assistane from Texas Instrumens to get the systens to work togetter.” This,
howeve, was nat the only vendorrelatal issie tha aro= in relation to the IEF CASE
workberch: as this was the first time the compary had used CASE to devel® a systen,
venda training and suppot issue were found to be critical to the sucess of the work-
benchs use for systens developmenh

4.4. CSF 4. adequée time need to be sper with the relevart end-users to elicit user
requiremets

The importarce of devebpers spendig adequate time on endusea requiremens analy-
siswas nat lost on projed manages in this organisation one manage put it in anutshél:
“I'f | was starting out aprojed and | was askeal what the CSFs are the premie CSF would
be to tie down the [usel] requiements. The researh findings indicake tha decisons
relating to the time allocated to this activity are often outsice the ambt of the development
team For example decisons made by manages in the organisationa andor IS
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development envirorments were taken in reection to externd conditions and not in
consideation of devdopmen process reaities—all this impactel on the time se aside
for requirenents analyss. Although a CSF in its own right, having a committed prgect
sponso has abeaing on the type ard quality of endusers/represertiges mace available
for the requirenents stage and for maintaning high levels of patticipation throughot the
developnent process.

4.5. CSF 5: the use of prototypirg technique$gCASE tools to detemine and refine user
requiremets

It was apparenthat theimpad of adefidert and/a compkex requirenents analyss may
be offset through the use of prototyping: accoding to a use repreentative “what was
perceved as a requrement quite often was not, prototyping drove [the actud require-
ment§ out...wha we stated out with and endel up with wastotally different” Inaddtion,
it was arguel by devdopess tha prototyping also “gave the use a seng of presene and
ownershp of the system...they could adually see the changsthey recommeded.” There
were tangibk benefisin terms of end-use communication with developes, ard avisible
preferene by devedopess for the use of prototyping in all projects even if the particular
developnert approab did not facilitate it. However it was pointed out that the develop-
mert of prototypes indicates a heaw reliance on prototyping tools (either CASE basel or
4GLs) asuitabk tod has therdore to be used preferabl one embeddd within a CASE
environmen, that can prodwce aworking prototype The use of sophisticatd CASE tools
also implies the availabiity of approprate levels of venda support as was reportel in the
above.

4.6. CF 6: ensue that busines clienfenduse industrid relations (IR)/change
managemetnissues related to the ISD process and produd are resoled

The developnent trajedories of two of the systens researché (the GAS ard GIS) were
altered due to resistage from the use congituency, this resistage occurrel due to the
changeswrougtt by the introduction of the system to the work-relate roles ard condi-
tions of usersIn both projects significant alteratiors had to be mace to systen function-
ality, and the systens were implementel on a limited bags in pilot sites However in
respet of one projed, the GIS, IS function managemetrhad intervened and had resisted
ary radicd chang to systen functiondity becaise it was felt tha this would degrae the
effectivenes of the system Becaus of sud issuesthe implementaton of both projects
was delayed Of note heristhefact tha the uses and user-repesentaives participating in
thes devebpmert projecs acceped both systens as developd. However uses opeiting
through an outsice agency the labou unions influencel the post-development
implementatio of the systems It was widely regarded by both developes and
uses alike, tha chang@ managemenissues must be addresse early on in the
developmen process particulary if systens development-relateindustrid relations
difficulties are to be avoided.
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4.7. CS 7. having a committel projed sponsor

The vital natre of top managenent commitment to the process ard product of systems
developmert was evident in ead of the project studial; this type of suppot manifested
itseff chiefly in the initial stage of the developnent processe.g in the provison of
budgetay and human resource—devdopea and usg—and ensurirg tha politicd and
chang managemenhissues are addessed For exampe, the CDW user-projet manager
statel that “The mog importart thing in this projea wasits sponsorshipif it wasleft to us
middle manages it would hawe not gotten off the ground” The existene of political
opposition within the organisatio can also be mitigated as in two of the afore-
mention&l projecst (the CDW and TIS/FT), it was noted tha “political positioning
was not an isste and did not impeck the projecs progres due chiefly, to the
sponsors role” And, in relation the CDW project it was also statel tha “while
the ITD contributel the necessar technicd resource to do the technicé research
work... [the projeci was too big and too expensie to run with for the ITD, without
the commitmen of a senia end-user.”

It was al clea tha ongoirg high-levd managemenhsuppot is vital for the resoluton
of chang managemenhissuesOne importart point in relation to this CSF, and nedected
in mud of the extart literature, is tha top managenernt suppot has to be more than just
involvement/paricipation at the early steges or iteration, of a systems developnert life
cycle Rather with an evolutionay/iterative approab to systens developnent, this
suppot has to be mairntained to the same degiee throughot, irregpective of any personnel
change at manageria level, or chang of enphass due to othe busines imperatives, if
the ongoirg sucess of the developnent proces is to be assured.

4.8 CS 8: the avalability of structured devéopmen method and supportirg CASE
tools/envirements

The effectiveness of the structued methoalogy (information engineerig—IE)
embodiel in the IEF CASE environmen utilised in the GAS projed won the praise of
all memters of the devdopmern team as one develope put it, “the methoalogy does
enfore arigorous approab to developnent, it wasreally good” Anothe devdope added
that “the developnert envirorment was absdutely superhthere was enormos savingsin
terms of codng, progran managenert was enabled. Yet andhe statel tha the devel-
opd systen “was more maintanable bette documented bette develope, ard afforded
bette communication with the uses through its modelling and prototyping facilities” and
“li t wag very powerfd and versatie in the area [of dai/proces modelling] asmodelsare
built with integrity tha is maintaned throughot.” The take-hone messaghereistha no
two systens are identical, and neithe are their develogment appoaches hene, the
methodalogies embeddd in CASE canna be followed slavishly, due recogniton has to
be given to immediate developnent need ard propose features of the targe systen. For
example |IEF was also employed by the Israel venda of the TIS/FT sub-systemhoweve,
the off-site venda coud nat utilise the CASE workbent code geneata due to the
requirenent for a ‘tightly coded application that would efficiently manage database
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activity and throughpd. This code had to be handcrafted to optimise database
performarce.

Commetts mace by one analys$ illustrate the exisence of meansend inverson,
wherely, developes tend to get caugh up in the meanse.g adheing to eve’y methoab-
logicd step religiously, at the expeng of geting on with the developnert this possible
down side “SSADM was the flavour of the mont sonre yeas ago...lut the perceptio at
the time was that it slowed things down the delively of systens were late, prodictivity
was down becaise devdopes were too bugy drawing boxes ard lines ard going into
minute detail” This latter weaknes of structued method was mentioned by other devel-
opes as bea instrument&in the abandonrent, by the devdopmern function, of SSADM
for function-wide andysis ard desgn. Prior to the IS function’s initial experence with
SSADM, there was no function-wide standad relating to the use of systen developnent
methodlogies or CASE However in the absene of any certral/maragerid guidance on
sud issues many devdopessare using their own imported techngues often utilising apen
and pape or a word procesmg/pregntation applicatio for documentdon purposeslt
has alo been the ca® tha individud projed manages introduced method/technques/
CASE toolsfor particular devebpmern ende&ours for exampe, SSADM was resurected
for use in the GIS project.

In an organistion sud as Telecom where analyss ard programners are graded
differently, ard receiwe differing remuneation, there isthe potential for intra-team conflict
resultirg in industral action by eithe group In the GAS project where sud prodems
could hawe arisen the projed manage ensure that an intra-team consensus existed prior
to the stat of systens devebpment this was sad to hawe avoidel an outbre of intra-
team conflict According to one team member “A s developes we camne togetter and
agrea acommon appoad to the systems developnent...ro ‘usand themi, eithe within
the team or betwea developes ard users...neverthess it mug be sad tha IEF has the
potentia for conflict.”

4.9. CF 9: overcoming projed techntal obstacles

The technta prodems encountered in all projects were naot insoluble however they
did cal for the apgication of significant techncal skills and experti® on behaf of the
developes ard vendas. Briefly, thes obstates aros due to prodems with the introduc-
tion of client/serve arcitectures, interface and datatrangerencetechntcal proldenswith
the development of the corporaé data warehase evaluatirg suitabk hardwae platforms,
problens with the optimisation of off-line batdh code problems with the integration of a
vendo applicaton paclage with existing systemsard technta problens associted with
the integration of dat protocds usel by a venda’s IEF CASE workberch with those of
existing operatimg systems.

5. Conclusions

This pape has provided a comprdiensive andysis of the CSFs for the IS developnent
proces in one organisation In doing sg, it has contribued to the cumuktive body of
researh on both the CSF coneept and methal and in researh on the systens developnent
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process The implications for reseach are first explorel in this conduding section and
following this the implications for practitione&s are considered.

The CSF method howeve operatimalised and applied, can fall prey to the accisation
of being redwctionist and indeed this is true of mary studies where CSFs hawe been
presentd without reference to the necessaly contestud daia tha would illu strate how, as
importart ‘parts’, they cortribute to an undestanding of the socidly-constiucted ‘whole’
of the phenomenn of interest In explicating what this study hasidentified asthe ‘generic’
CSFs for the systans devebpmert proaess in the organisation studied, the researh find-
ings haw illustrated tha IS developnent-relatel CSFs are closdy interrdated further-
more they influence ead other and the strengh of thisinfluena can vary. In addition it is
clea tha the CSFs canna be consideed in isolaion from their socio-structurband
contextuad dimersions if their full impad on relatel socid phenomea is to be compre-
hended The latter was evidert when the ‘generic CSFs for the systens development
proces were subjectd to a desciptive netwak andysis It was also evidert tha ‘non-
generi¢ CSFs give contex and meanng to the ‘generic’ se (i.e. the remainde of the
‘collective’ set) All thisimplies that researchis shoutl not treat CSFs as discree compo-
nert phenanerawhen presentig and analysng reseach findingsin relation to the topic of
study, ard tha practitioners shoutl attempt to probe beneat CSFs to comprehen fully
their meanig. Anothe significant contibution to reseath on the CSF concep is the
detailed descrption of the process by which the CSFs were elicited; this also has implica-
tions for practice. This techngue augment previows approachks outlined by Shark et al.
(1985 ard Bullen and Rockat (1984) for exampe.

In sum this pape has cortributed to the cumuktive body of resarch on the CSF
concep by highlighting its utility as a fruitful appioach for reseach on the systens
developnert processWha distinguishes the appioac describé in this pape from others
istha the CSFs are presentd in context, ard the process by which they are arrived at is
fully explicated Previousy undocumenté interrelationship betwe&n CSF—
‘generic and ‘collective —hawe been illustrated in a netwok analyss (in Fig. 2)
tha helps address the reductionisn of previows researh approachs and other
method of presentationwhile at the sane time offering practitiones and research-
ers a rich insight into the phenomeno of study. The pape has also shed new light
on proces by which information systens are develope by illustrating empirically
the processs comple< multidimension& natue and by providing fresh insights into
the challenges tha face developes and uses in their task of developimy organisa-
tiond IS. The importart lessors for practitiones from this pape is tha it is critical
to pay attention to such development-relatkissues as:

e ensurirg tha there is low leve use representation/participatioat all stage of
the systens developmen process;

e prope projed estimation planning tracking to agreel targets co-ordination and
contrd of projed activities;

e obtainirg an appropria¢ leve of venda support;

e spendig adequat time on end-use requiremerg analysis;

e employirng prototypirg techniques/CAB tools to determire ard refine user
requirements;
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e ensurirg that busines client/end-useindustrid relatiors (IR)/chang management
issues relatad to the ISD proces and produd are resolved;

e having a committed projed sponsor;

e availing of structure developmeth method and supportiy CASE environments;

e overcomimg projed technicé obstacles.

It is clea from the researb findings that ead of these issues need to be
addresse if information systens are to be developé in line with custome needs
and expectationsNevertheles, one fina point worth noting is that when examined
out of contex the abow factors might appea to be superficia] however if practi-
tioners are awae of the complex web of socid conditiors and factors that underpin
sud issues ard give recognition to them in their developmen policies and project
plans then positive outcome are likely to follow from developmehendeavoursin
conclusion then the two majar contributiors of this pape are (1) it highlights the
value of the CSF concep and methal as a rigorous technigwe for qualitative
researb in the IS field; and (2) it illustrates how the concep can be operationalised
for both researb and practice.
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