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Executive Summary

The wide deplovment of projocms 1n organizationa taday has roz hoon accompanicd by a
rarzllz] development af sucooaaful maject managemant anttwrare. Froguenths failirg projoct
rznagement applications are beirg reporeed.

Since almoat cvery (wojoct management saftwarc package ncludea an averscheh-ing
amount of funchions and features, thia stody wall not addreza theae characteristics of projoct
1manapernant gxftware. It will be the sunmounding factors, such s the project orpanization and
the suproroing project “nanagement methads that are ac the comber of 2ttenoo.

Crongequently the peal of this smdy became to unecvar important contingency fastors that
determine the sucoesa of projocet managemet. Tiut hotore these tastora enuld he expansad, firat

the projact mznagement and the information systems ficlds had to he cwplared.

Therefore this study starts greing an extensve revienw of he paoject iranagement literature.
Razcd om thia in“onmation a preliminary framewords was balt, whick menminratca aone
Prramismg contingency factors nf project nanagerent sofbware sucooes.

Fut 1n orde- to atudy the asancistions thoac factara may have wath <be sucecsa af projoct
ranagement aofterare, one muost Te ahle to measare this suecess furst, Wich the help of the
widely recognized Telone and Melea'a Tnfarmabion Syatemr Svecocas WModel and tao add
oonal techno'ogy adoption rodels a construct was developed, Wil chis constiuet the
wariable 'Project Manasement Software Succass’ coulc he asscascd mnoa comprchensve and
relialde way. The 1evs stage 1n Che research was the transformation of che conongeney factors
and comatructed warable into ricaanahble 1o s

Raacd on theao 17ems 3 Weh aurvey wras developed which was available in two lagoages. Ty
uamg differenc promoorg cechnigues in oomal 228 walid surveys were returned. This nomber
ot respnaca resatbed noan impreasmg amount of vory vacful data. Thiz data was analvred wory
cvonavaly and watk el of the framowork vanous pattems and associstions wore diacow

crod. Morely the meat sumpmaag and mactical dizecvorica wall be highlightad hore.

Tndaed the findirga demonatrate <Fat many (roject managoment applicetionz arc a0ll boing
com@dored unAucecestul. Just 5% porcent of all 228 respondents indicated that the maost often
vacd softwarc wathin thar arganizations “= sucecastul.

Aa had heen antic'pated, Microanft Projoes *z anll by far the maat vacd |rodoct managoment
anftwarz, as 1t was ~oported by 30 percent of the respondenta. TInfortunately, the majonty of
WS Project nsora (3] poroonth rated this anttware = being uisiccessful.

lesa surprising but atil’ wory nmpoetant 1= top mansgement commilmen— Projecl mangge
1ment software that has the support of top manasement = succesaful in 73 creent of the casces.

¥Whan it comea w projoet managoment mothada, these seem ol accegted b nowr, wath 82
rerecnt of the reapondents indicating formal nothods z2re boing aacd 1n thein- orgamization.
Within the stmndmt metheds, PEINCE? iz still leading, followed on a relabive distarce by
PMRBOK. The use of theae foamal methada ia a5 well -ositively associater. with the success of
rraject managomant softwarc. O the respondenta that indicated those methads wore vaed
within ther orgameation 79 percent reported sacomaaful project mmanagemont softweare. Rot
2ven mmore faschnating is. when these respondents incicated thew ware using so-czlled
riethod-specific spfoarare, insceac of genere or custom-buils, the success rate will increase to
74 poTeont.

Iz wour project teamn reluctant to work with this kind of software that has specially been
developed ro suppert a partisular method? No sraaler at all, just make the sofbaware manda-
tory, since mardated 1#e environmerts mz asseciater. with a highar succass rate of 62 percent
asa woll. The mair findinga can 9 sormmanzed aa tallosrs, profoct mmanagement apphications
ahauld he mothad speatic, shauld hawve the uppart of top 1nznacement and should be used
undar -nandated aonditiana mnoargamiraniona that arc vang atandard projoct manageomont
rethods as well [e.g. PRINCES o TRBEOE]). Applicatioms in chese wdeal sipanoms corn out to

ha sucocastul mn 90 pereent aof the cascs!



“Success is not fnal, faifure is nor fatal:
it is the cotrage to continue that counis.”

Sir Winscon Churchill
Dztsh peliaciun ¢ 1374 - [965)
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Note from the Author

The paper that is in front of vou is the c1iging. velame, vamed Velume 1. This paper is an
ovomatve doannent that orves the (anpoac of 2 mmaator’s thesis.

Thore has alac heen canstucted 8 comaprasazd —epart, nanad %olume 2° This welure was
derved farm the origiral chesia Moditestions, capocially 10 argomentstion, abhrowationa
and omissicns of many sclentitic writings have been made o nake it mare appropiate for
rublhisling purpoaca.

Wast participants will reechve this comprosed volume, which is 2 more informative and
referenice wepart. This “Vohnne 27 has been comatructed For the Projoct Managemant Tnettute
Methorlands and ather publizhing agencica as well. Tn addizen this comproased oot can

acrve 82 a hef summary af Valume 17
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Introduction

This chapter can roughly be dividec in tass partz. The frst part ‘background” will dlusoate
the driwe that led tno this thesis and wells the stary abaut the company fom whore thia
assignment was caried nut. Tn che second part ‘rescarch approach’ the frameworl: of thia

theaw wA'l hocome clear Furthermmors thia paragra-th cxpalaine the atructore of this rescarch

Frofiel.

Bachground
Thia peragraph will deacnbe why (Metivel, what {Prelimirarny Reacarch Assignment) and
wlhete {Fortes Soluzions] this ressarch was started.

Wi

The mntive for econducting an invostigation to the implementation of projoct managomont
anftwarc tanls <was baacd on acve-al prouads. These were the inercasmg mle aof projoct
ranagernent in society and science, the frequencly repored falure of infarmation sysbers,
™% AT INterests S0 praject managemeont and &n 13suc 10 a report of Fmat & Young'. Thz teo
grounds will he giver muare detail later an (Paragraph 125, M own gcusds were expained
in the ‘ackowledgements’ of chis report The foarch ground, which faomed the imnediate

rart of the motive, w11l be cxplamed here.

T 8 repart of Terst & Young (2006) waa stated that

| aystem anc affice migretoma are most freqaently full

anccessful. The nnplamentationa of project and -1lan

ming anftwme wore moat often reparted nnt aucocsatul

(Figure 27, Thes: findings were hased on e resolts of

(T s, maragers and motosa onalz). Thia report came

under the attenticn of 3r. Nijenhwiz, foundar and

managing director of a campany called Fortes Solu-

[
\
\
\
\
‘ I a anvey, which wai filled 11 by 600 reapondonts
\
\
\
\
T

ticns (Sectionn 1.1.3) Ilic materests weare immediatzly

arouacd aa Fortes Solutiona core husiness 15 poviding

rrajoct pontTalin managoment satberarc.

B Furlly v s '

[ T R —— B Korscccess |

| ST

1.1.2

1.1.3

“raeeros e D e nl s ams Hermee el R Vo, AR

Preliminary Assipmment

T 2006 the managmg director of Fartes Solutions atarted a8 enoperation bond wath the
University of Twente. This 1ond had as goal to exchange knowladpe. As part of this knowl-
cdpe owchanpe desl the director of Fostes foqmwlated 3 prelimmary roacach zasgminet
"Why are implementations of pooject MAEgement systems in compenaon veh othor TT
miplementetions relative unsrcccssfil and fow can thoar e rmppoved i finctionsl end
methadical wared” These questinne meralded the beginning of this research assignmenc
Before tlie asslonment will be zxplained finthar, first z quick look will be given to Fortes
Solutions.

Fortes Salutions

Fortes Sclutions was founded i 1997, It started as Fortes Engineering with the detaclunent
ot higher cducated profossicnsla After a whilc tho core business shifted mare to nter and
intranst solutions and the company name turned into Tortes Selutions. For che cssc of
reading, Fartea Solutions B35 wall be directed as Fortes 10 thne thesis

The presenc Fortes develops and corunercializes an open sofcware placform based o an
intranct apphcation. Thia Web-baged projact portdolio management softwars s namcod
Principal TocThes (Fizore 310 This applizaton can he used for streamlimng and aceeleaning

b limat & Todng is a leading [utch orgarization that provides boue core services: aconuncano, tat advio e mnms e
alvisoy services and lagal advice,
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work processss in lavge project organizaticns. The Principal Toolbox focusas oo the following
arcas mogram, parzfnlia, project and o ladge nanagement. Tn the Principal Tanlhaw the
mraject management methad PRINCE2 {will he doserihad o Section 25380 iz embedded.
Cretzner orpanizadions of Fortes vary fiom public organizations {e.g.. pelica forces and the
Dutch Ministy of Tlefence) to large provate companizs (g, energy, construcosn and
hanking cornpanics). Fortes haa chients all over Turape, Aqia and Afnca.

Tn 2007 Fortes pnsitioncd 1taclt on the eleventh poaition at the Tielaitte? Technalogy Faat W),
Thiz 1= a lat of the 30 tasteat provwang technalogy hased hirma mn the Metherlands. The aclee
iz of the winners 12 hased nn the poroertage 1nercaas of the anmover nthe last e weara
At thia moment foutteen highly ecucated emplaveca sre worling st Fortes; this number

increasea rarnd v,

Research Relevance

In the prooeding parapraph thic motivator behind this rescarch pwaject was @von. Tn thia
parzgraph che prelimirary “esearch zssignment will ke translated tn a mare Jnambiguous
problemn statement. The paragraph kicks off with vniclding the porentiz] cortriburicns of this
chesis for praceitioners znd scwentists, After explaining the relevance, the seope of this pe-
acarch theaia wall he determined. Feambility and time hmimabtans wa'l be considored to
incresac the attamahility. With having the acape clear in mind. the researsh prohlem,
chjoctives and questions wAll be desoribed. Tno the auhscquent scctin the argumentation
hohind the chalee of the resemch methoc 1 given. The cloang acction gives an averviow of
the thesis azmucture. Tnis averncw makes clear what steps need to he talie to aolkee the

rescarch prablom of this roacarch.

Practical Relevance
The practical relevance 12 split up w two sares The cammunity part exprains, from a Broad
wiow, the mgmificance of this ~cacarch for the sooicty 82 8 hole. The accond pant 15 mnore

apecific ahout the impartenes of t 13 zhesia in bohalf of Fartes.

Commonity

In what wawva car the outzomea of tlna rescarch benoht sanoety? Waintor ot al. (2006 note
that ciie of the most tnpormnt orpanizational developments in recent yams has been the
comadarghle grovwth o project work across differont acctons anc induvstries. Also the PT
2000231 refors to <he project management fic'd 3z an “emengfng peoiEesion ™ Which zcoording
to Sddarland (200426551 has been witnamsad “norcasing intorosts by nany roscarchera. Wath
the growing boportance of this field the simuficance of successfinl implemented project
managomnent aotware 15 aa well mercaang. TTopefully this study wenll reweal the causs ar at
lzast prvca anme directioa 1n why =0 many mplomentationa o thia aottware fail. Ty untald
ing those cavscs, the companica that deliver, as well aa ewnsamics that uee the aotberars, can
actup the nnlemertationa 171 such wavs that the ausccss 18tos mereass. Ware suocess wall Tzad
to better business resulc and evennually presumablz hiphear welfare.

Tiwrtos Saloveiors BT

Taphicit tor Fortes the relevance ot thia study s that the outeamea may cluaidamw the per
ceived success of their project management seftware and acconpanying services. [laving a
clarified view of Jleir strergths for perhass weaknesses) can help Fortes to develop funther, A
clear vision of their shong points can help duing <he acoqmations o7 new cestom cra.

Scientific Relevance
Soicnbofic 1zlavance refers to thAe wgofinfrees oF S0 reaesinh reanltr v soforeoe” (Geurts,
1999:13731. Thia reazarch 1a covering twao ficlda af soienec. In koth ficlds mteraction hetwrcen

* 12elnict= Metherlar ds is the largest ucch rinm in acoountz noy, cax, consulearcs and financial acvice. | hey have alnut
Gl penple morking inche ketherlands.
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humana and techmicus 8 ‘mpartant. The fitet fizld iz the project manapement Jeld. The
aoaond fizld 1a the aofteare mcocss fizld. This thesis will suminarize saveral thecrisz. modsls
and hest prractices of hath fAizldz Baacd o1 thiz knowledpe a concepmual framewsnrl: wall be
constucted, walch covers both fields. This model il be used to coplore the prosomed
influctice of soveral variables on cthe varable Project Managenznc Sofoware Success’.

The first contnmbution tor acience -nay be theo svnoaia of soveral acientifiz writinga 1n hoth
ticlda. Seeond, the cancertual franewark, which waa hased on these acientific watmge, could
hz z2n impulsz to nvestigste 0 mere depth the proqumed relatioms hetween several factors
and thair ntlucnee an the softeare succosz. Last ot nat leaat, with antie pation acience rmight
honefit from the data that wes colleeted by thia roscarch. MTence this dats conld b vsad oo

diacass the corendent wvanzble “Projoct Managomant Softwrars Soccoss

Problem Formulation

The moklem, which 1a the zxia this who'c rorcarch revalves around, 17 arc of a ractical
kind. Tt s2zms thar pioject management snfbware nfren is failing. Tf this is crue, hems can this
ha cxplamed and what possimlitics are there to inarcass the succoss rate? ietore the rosearch

cuestisma will e crated, this paragraph stares wich a detanled descripoon of the aljectives,

Research Ohjectiven
Thia thesia haz five ohjoctives. Fach objective cmethasizea a ditferent phaac of the roacarch.

Theac phasca arc the cxplarative, the deseniptive, the cxplanators and the roacntation phasc.

Frest (hoctive Baphmstion of the Ficld

The firat ann 18 to ceplore the pro‘ect management ficle by acanming and reading many
hooka 2nd articles a9aut theao sohjeota. The sim af this exploration should he to uneaver
copics or even relations chat could be responsible for the lows sucress rate of project manage-
et saftware. Thia capplaretion w11 have tn be summarized &0 it also can semve 88 an irtmo

Juotiem for the readers af £13 thesis that arc unknoswsen wath these managoent Aclda

bcoond (ecene . Describing Bromiamg Contingoncy P bory

The next abjoctive is tn seloct hascd on zrguments intercating and ossble “actore that
could bo roapamaible for the low asccoss rate of the project manapement software. Thsee
factrra ahauld then be desenbec 1nten more depth wath elp of Titoretare.

Thid Objectve  Asscamng Profoct Menagoment Seftuware Soocesy
Tha third goal i3 t2 measure the success of project managemenat sottware. Theories about
mcanning inforration syatom aveces: sbauld be roviowed. Tlopefully 8 meossure mstinment

can be dowe oped with appropnate clements found 1n these thoores.

Franth Obeetive . Frmmiaation of Diiel Assooistons

The fourth zoal is to determins it the hypothetical asanciative ro'ations between the o
wwed contingency factons anc the suceess of project maragement softwere implemencatons
really exists.

Fiith Ofjective — Presentation of the fesnits

The final ambiown it presenc cns stody in a master thesia. This thesis w4l have to enoosn
paz sufficient scientific quality. Further the zesemch fiudings will heve to be atoactive
cnough to be publiahaed. Tn this way the fincinga pmasthly w1l reach the practitioners m the
project manapemnant feld.

Research Questions

This szction describas the knowladse which is necessmv In order to reach the chjectives of
chis research, Therefore the questions will be listed chat have tn he anawered in this rescarch
tn he akle to gan the requited lenowladge.
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Firat & cortral queation “s pasad, which w1l he aalhit up In auk queations. Tach of the auh
cucstiong ia corroapanding with an aspect of the connal question that needs research. The
answers tn these sub questinna ca deve direezly from theotics i soientohe litoratime ar
frern the analysis of the data that will be gacharad with tha rescarch ool

Cantral Cestioin
"Hhet arc rmprrtEnt commtinecnoy feotors cof prijoct menagoment software soooess #nd howe

can thie oo e measorod ™

Crmtingancy factnra are those envirarmental asapects which can he associaed wath the
aucocsa ot projoct management aottware. Projoct management sattware sucocsa ia n this thesia
dchned aa the pereontsge of the roapondents (projoet managem snd projoct team momberal
wlhirh smtes the project manapemsnt scitwara -that w most obeious to be vsed wathin thor
oTEamzat'on 14 considered =5 8 success wathin then orgamization. Thia hel ef of aucoess (or
failure) wall be a constrncted variable that = composad of acweral dimenaiona and repreacts
the succosa 21 homg poroctved frorn vanoua perapectives. This central question 1a &7ht op intn

acworal suh questiona. W questiona are anawrored the contral questinn

Sub questions:

"Hhet factmm Mwlonging withm the contost of the oot mensgoment fold, coold e
rosponsible for the srmod low micocss rete of prnlect mansgenent scifvane?”

Wohatr dimengione somgesnsd Apr prewions sindies and thooric: of mformation awcm ooooss
resemcl, confd be pesad fo asese the coshucted verable poyest mensgoment soibvarnc
suoas

How can the supposed ssociativis Dervean shese concingency oty aod oot
management safiware snaess sniematicaly be presenasd fn 2 Aamowmrk ™

Whar fnstrumeni e the most appropriste. within the soope of this rocarch, for moasoing
the tems withm the femenork and bow sheold ths mstroment e doveloped

Wohar pamterns ad aesocfarinns can be Faoend by analvriog the dats which wae oatsined
the memunmene ™

"Hhet covld be corclrdod hesod on those Andings ahout the preaumod contrmgency factors
2w the measurad prgiact INANAFement SofTvAre suecesss

Research Approach
In the previous -maragraph the rescarct questioma of this thesis hawve hoon mentioned. This

chapitor wnll dizewsa and motvate howr the reacarch vall be condectad.

Literature Scarch Stratcgy

The theoret'cal cvplarazion waa camied aut vaing the avalable aources of Unfverstr of
Twrente ard Fartez: Salutiona. Far this cxplaration, throe main souteos wore used: the Thrary
coline catalogue, culine mticle datzbas=s (2.9, Scopua) and numeroua electronic jouma 2.

The firsc step of the search strategy consated of definmg the mam concepes relaced to the
1master’s thesiz topic, thess were: project managensnt. project management softwave and
infornation avstem suocosi.

The second step was the 1is7ing of keywords that dzacribed the concepts in order to scarch
the availakle souvces. Examples of kewwsords thac had heen used arve: paoject, project manage-
1mert software. management software, plauning software, information system. sofowzre
Auccess, Ayatom porformance, o-tical aooccas factors saftwarc, softwsre nmplomentation,
custom-tuilt sofitwrare. packaped sofiware. COTS softwrare ete. OF ccurse the Dutch transla-
tiena nf toac worda were alao vacd 1 the sacarch querics.

The thi~d step was quick scamming the amnces {og Web attes, pdf files, books). Promiaing
gources ware saved aid camlogued in maps coaTesponding to ons of thea 1zin subjects. Thesa
subjects were: project managenent field, project managerent methods, procect management

anftware, general softwrare typeos, aottwac auccoss meaanTs eand saentif o methods.



The szatesy used was semching broad sand genseral at first. This rzsulted in penaral project
managonent booka and arbicles ahout antbware implementations. Tater an zhe scach ocame
marz apeetfic and up to date, reaalting m articlea, 2lactromie journala, Weh sites and dissota
ticita. Theaz handled more sapecific topica Hlie ‘Perceived Usefulress”, Management Commit-
rrent and reviews abouc parccular thecretical mod=ls. Besides these sources, the references in
articlea, jrurnala and disscrtationa, ss well 25 the inmomet foroms and nints fron pactitinnes

et wers used 1 Anding ow aoaroea

142  Seape of Thesia
Thuring the first bt mant1a af oonducting thia rescareh the sma@mmment became more and
mare enncrete a1d feasible. Tt alan grow in prractizal relovance without locairg 11 acienthic
relewancs. Thc imit'al sasigrment atated in the provious paragraph @ vory general and large
acaled. It statas a genaral goal that could sarmve for multiple and differanz rzacarch projocta or
theace. The acope of this reacarch thesia necds to be mamwed cown to heve vaab'c and
reachable reaulte. Tremip to accomphiah <Fe whele goal 1 thia onc theaia wall ke wory hard

mamby due the tollmeng bwo resans:

Width of the Rowcarch

The yraject management and aottware ficld appeared to be large and annpr’ex ficlda. Yo
than M) snentif o articles hom well cstah’ished jaurnals (cg. Manzgemeont Science, Titenia
ticnal Jourmal of Project Manzpemert. Informaticn Systems Research and Jourmal of 3an-
agement Tnfarmation Swsteris) ahout these fie'ds were callected fom the intemict These
articlea were seannod during the o=plotatnry hiterstine rescach. The most 1elewant and most
cited mticles then were thorongzhly read. By reading thic literature it becamne clear both tfelds
are handling a wery wice range af suhjecs.

T Chmsirame

The anount o ime that Ahould be apet for sccomplishing this thesis 1o about 2ix months.
Comadered all the facets, that the inidal assignment covered, this prokahly will noc Te
achizvzhla withewr making scine nacessary resti-ctions (Parasrzph 10.3). A summzw of how
the time was actually apent during thiz reacareh can be found in the Reflecticns (Section
10.7.2).

Poteemination of Doemaing

Beanngin mmd theae tero rogaans, 1t hocame elear that the rescarch arca had 2o be reduead.
Marroaring dorm the seope could <esult in che ks of practical and sciencfic relevance, In
order tn make aore that the practical relevance loases remained 1modest, o table waz drawn,
This table (Talle 1% centains the main derazins and cheir range levels. Tunng a discussion
acasion with the manager circotor and the ebiet of the propramming deparbnent af Fortes the

et porary seope houncaries were selected.

Tamain Rusiness Areas DOrganizarians Tarticipanrs Sofraare Types  Contingency Facears Seftware Success

uaripare I Tiller=ul sizedd . . UL TE Ly ) Saies:
Feomple wlnwork in A pEE T

avea wAalh oiher ETEATES T T ) . pilleveni ' . ) el ermmniedl oy
L . [rejerrarzanizann . .. il € onae Factare
avsns ditteenr acowicy secoors sotrrars applcacons IELEY IS Les
Cuanpare FA Harur gixed CoTr EITE G e ITINRE
Teople vl wse THD . Tuows vnn g Lew
arcawith coe  crgandzarions woddin e “F arrhelepies o T .. ) dzrermned bra
o . sl wame ' FEIEE R RS IR EL AT I ]
nller arsa specilfic vk v iy seriaor sodfurare lea risa ey
Livalvans e cpecilic s wpeiilic provp of Lvclvals vns = - buies
. L L k i i . % o ane possible X
siruarnn 1 STEAMIFATI AN WIETin ane [IGieer eam mamiwes particular B p r dererriinsd b
s e . . . success farrar :
within TRT area specific arrwiry secmor e paaject managers) sothwere aoplicarian AN MEASIe
Tabk w1 Breweark o by ovwanre

Tn this subsecown che determming o7 the score wichin several domzaing 1 keing clavifed. Tn
order to anmpare the succosa of projoc: managoment aystems with ather syatema, 8 vanoty of
ayatema won d have ta be studied . And awen then it prabably would he hard to powe that the
difforenecs betarcen the difforent systoma are truly cavacd by the diatinctveness’a o cach
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gystem tvpe ard oot by simaricnal conditions. Also the greater the unicnensss of each svstem
the harder thew can be comparad. Taling theas canaiderations intn account the dooiaiom was
made ko compare merely diffoont projact managoment satteae

The units of analvziz i1 thie smdy will different sized organizations operating ia different
acooats. Taie chmoe was hascd on e roasema. Twse b anzlye ng project management
anftwarc nnplemertatios m omany diferont organrational contowta, eompariaona can he
made hotween ditforont situatinna. Thia hapefu' i reweala contingeoy factars that lead to
atuations where tho softeare & ~clative more sucoosatul or loas aucoesatul. Sccardby, by
actting the umt of analvsa an wide ranged the chanee of 2scsang cvwra rospandenta mevoaacs.

The unitz of akaorvation =1l ke poople who work 1n projoct o-gamizationa. They can he
‘cxccutives, Mojoct nmanagers ar project memhbera. TEs poasthle thew sc omTently not
waorking with jpojoct managoment softwarc. By keong the units of abaovation wice manged
the populatimn of respodenza marcaacs and the chanee the actual 'Paroc’ved Projoct Ban
agement Sotteare Succcas” aa enomaidered wathir the whele argamzation wall he 1meamred and
nicat ol the Perceved Success’ from a singular perpoclive.

The chatce of companrg a fow ditferent archetypos of (rojoct management softwars was
bazed on tluze reasons. Dy classifying all the softeare mito some schetyies, each tvpe
rrahahblywnll have cnough caaza to be atatiatical mgnihicant. TEs lhapad “mr that i thia weey the
intrnsic atrengths and wwcalineasca of zach archetyie hocome more underatandahle. Wa<h any
Tucl: thz anzlyaia of the cifferences hetacen theae tvpes wall show aome intercabing fimdings
that can be assorinted with other contextal wariaales.

Pozausc aof the nmited t'me and roanurces the focus wAll be restricted o3 towe pramiaing
comtimpency tactora. These particular factors wnll he idenafied wath help of an cmploratory
htovature reazarah and smimc corvetastiong with practitioners in the project management area.

The success of the project management software will be dererinzned wizl: help of some
axisting measures of sottware success. These measures shall belenp to only a faw theorarical
medels that cowor different perapectives and are camplementary wn cack other By doing thia
the likel’hocd of the measuzd success represerting the actual perceived success by the
arganization hopefully ivereases.

Rascd e thess dacisions itcan be concheded the reascning of thic shudy will be more nomo-
thetic mstead af idingraphic. This rescarch tncs to examine 2 class of atuationa fzoveral tyoe
of project management software m different contexts) rather than takicg a siaple casz in
complots ennsideration. Wore over it socks to zssnoiate cortain rolations ‘coomomcally’, nang

emly just a fewr conoingency fzobors.

Regearch Method

Thiz stady will b2 a quanttative large sample cross-zactional study. The mes: nportant
racwinales fior chocsing this pardeular approach were the smaller risk of the findings being
haazd by the pataanaling of Fortes, the ability of comparing the resulta wth athor stodics,
the axractivenscs of publishing fgores and the mentinned ti=ne somsceaint. The ceicnsnas
argrmentation of these methad clcices 13 described 1n Apraondi= 3.

The cxperirnenzal unita of aralysia wAall most likely be lavge number of indnaduala who work
with moject management softwarc. Theae unite of analyaia can’t be zsmigned to cortein
comditianz. Tnatead the cuant fied eomditiona thoaz unita will he studicd at ane point of time.
Although osalle cauzal relations will be suggesced and discussed with help of literatine. the
firdinga w1l be hmited to the reveal ng of ssacatione hetween the conbingenoy tactors and

the conatructed wanahle

Cutline of the Report

The main composttiar of thia chosia w111 he atroctured 1n a3 Fncar analytic way. Moat journal
aroicles in experimental szience and mary cazse stodes reflect dis oepe of soructure (Yin,
003}, TTquoally it starts w1k the problem, then a rovews of o Titeaturz, (wacceding = th
vamng methods, callecting ad snalyming data, mastly 1t enda with the conclusinsa. The main

atructore of hia thesis 15 ciaplayed on the next age (Figme 43 Tn Appendix ¥ 2 mare oo



mrehensive achome can he found, which also cammidacs alternatve reading routes and levels
of thoaret zal shstraction.

Thia thosis atzrta with an intraductory chapter, where the motive, the ~cacarch prablomn, the
chjertvas and the rzzearck method will bz bronglht up. The context, the project mmanasernsnt
field, wi'l he increduced in Chapter 20 Many different subjeces, ke the history, definioons
and toala will he deserihed 1 this chaster. Baacd on the hitcratne, which waa capilared in
Chate- 2, 2 prelimmary framewok wath the mast promisng contmgoney factoma wall be
deweloped v Chapter 30 Thia framowork wAll comtain soveral factors and anmc suppoacd
asanciationa on Mmoot Managoment softwate sucoes.

In the 4 chaptor the n contingency factora wnll he investigazed 1n mare depth. Titerature
about thoae factars wall he rovicwed and tawonarnics af theac warables wall be built Chapter 3
commenaed with the rovicwmg of aoveral acknowledgzc theorotical moce’s that arc often
baing nzed to mneazare mforrnation systein success. In this chaprar “he shonpg and weak poiats
of 2ach madel w1 he discuased. b Chapter £ the frmnework, which was ntroduced in
Chater 3, wall be refined. Tiaacd on the mxonomica oilt 11 chapte~ 4 and <he thearctizal
mede’s revicwed 1 Chapte- 7 all the items 2nd thair ateabutea il he apocificed.

An instmument will be designed and constroctad in Chapter 7. This instument showld
mcaane the sthihutes ot the contingency factme and the aonstructed vanahble Projoct
Wanagoment Softwrac Suoccas’. The plar of hoser imatnomant shall 22 promated w11 alan he
deacribed ‘nothia chapoor. Chapter 8 8 abouet the cedmg, oditing and o caning af the data
wlick was obtained by the ceveloped instmiment.

In Chapter 9 thia data wAll be analysed. Thoa wall be donie 10 bara steps. The pimanls analy
aa wnll focus o aingle wanzhle: while the aconndary analysia wall froova on sssnciationa
hebwroon waiatles. The thesis enda wath Chapte- 10, This chapte- wall include a preacntation
of the main Aindings, a dweussion, che limications of this thesis and the conclisions. Tha
chapter will be cloacd wath ~ccm—vnendsticna for torther rescmch and reflectiors abaut

working o thia thems.
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Context

Tn the previous chajptor the reacarch cucstiona and 1nethods wera dasenbed. Ilowerrar, soine
important eoneerrs such as Troject BManagemert, Trojoct Wanagement Softwars’ and
“Anftarae Success’ remained for the most part uneslained. Therofore the wide rangiag ticld
of projoct management wAll e cxplored “n thia chastor. Thia chaptor summanzos the exalora
tory literanwe study about project manacement. The coraplex coacept Informaticn System
Suceoat’ wall ke discussed lzter om in Chapter 5. Atter reading thia chaptor the dehinitions, the
dewelnpments i1 history, the mam subjects, the Andings ot carher studica and the pradicticna
about futare dovelapments in the praject managoment Aeld hopofully w10 bz clearcr. For the

ease of reading ‘project managemenc will further be abbrewiated ag P

Nefiniions MM Field
In ardar to underat=nd the detmitian of “Mojoct managemet’ fiet the defnitians of 'man
agement’ and ‘project’ will e deseribed.

Detimition Management

Wanaging wac we'l defined [eng ago 1y Henrl Fapel (Figure 30, He aserts maragement as
“Tir manage f 8 frecas and Wan, & organize to command, to roondinate and to contnnt o
froegat srd plan mesns cramining thc fiatoee and drewimg op the pplan of actenr. To oneenize
mesng & build up the duel strucrure. mencra! sod homan, of the rnderesfing. Ty command
MCANG MAETMTENNNE AcHvity smangst the porsonnol. o oasrdmsoe meens andmg ergcthon
uninng and hmminnising afll scentty snd offert. 7o control meana sooing ther overpething
OO 10 confmemuty wath catelliefod mile and oxprrcssod ormmrand {Fayal, 19160,

Bazed on this definionn tnanagenent can he seen as an acovice. Tt is the activity of plan-
mng, orgamarg, directing and eartralling. Tt s about commummcat1g, docding and vaing
reacutacA. In the wwordz of a leading management thinler. Pater Thuckar: ™/ e o mraciioe mod »
srignee. It 25 not Enondadge bor perfmmance "{Dcler, 1974).

Nefinition Project

The word “moject” 7 derived fram Tat, where Jre’ meana forward and jacec’ noana
‘thress™. As a result the criginal mearing of a projoct “a samething that haa hoen throssn
farward m 3 figorabive scnaz, ke & pwoposal. Thia ongiral meamng zs gradual'y heoen
cvzended tn mcude the process of rezhizmg the propazal {Portmy, 2001

At the prazant fizne thers are many defiridons available of what a “project” 15, hany wiiters
foug. Mirtzhorz, 1983; Van Akon, 1996 Suharie, 2001; Newton, 2006} have tned to capturc
the concep: "project ina definifion. The discussion about the imeat prociac and hest detiribon,
or cven it a definibion 12 noedec 1n the Frat7ace, abil” goos on those dava feg. Vun's Yadsen,
2006).

Tarner {19 compared many project defiitions and based oa this knowledpe he formu-
larzd a defmition himself His definicon covers most zspects. chus it's cieed hens <4 profece is
mz epdeavenny iz which homan, Aeancial and msteral resources are organizad 1 4 aovel way
&y prdorteke @ wnigue somre of work, of given speciffcation. wathin conshaints of cost nd
ome. s 33 to Acfieve benefioial change defined by guantitarive and gqualiiatve obfertives”
(Turner, 199030
Tn thiz defimtion the mast aom o conditions of 2 project arve highlishted, these are:

Fvery prmcct as & praduct or aomvoe 13 diffcrent frovels i osome disonguishing war fom alf
other producrs or services. A profect can also e an aotnane fihe an organizeoonal cranee. A
JIest 12 not B et of the nermal aperetions,

Everr piject i emporary, ft hae a defindme beginning and a Jeffnine ending.

The conditions of 7 profect 8re prodefined (outasncs, Sme. rosts and goabin:)

Detimtion Project Management
Weer definitions of PRT wewld agree that, at a minimwn, P weclves: “The foteeearian af
the work of others neadad o assore ponyect success (Blormis. J004:3). This integraricn can be
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achizvad by carving oot cermin P functions. practicss belonging -o differert knowledps
arcas. It ia the otent of utilization of these functiona, knowledge arcas, practioca ard the
nabne af the mtepation that leads ta differences in defimtiona Yany of theac topica w1l be
axplainad soon JParamaph 2.3,

An examyple of an nften uzed definicion of project management is farmolated Tay the G
Prafact manggement ki the planning marnimring and conteld of 20 sqrocts of the projoct sad
the nrmvetion of 8 those rmehved et oy sohicve e projoct efjcctves ot time and o the
sppociried cost, guelitr and porftemenos, (NG K2

History PM Field
Tao umdeorstand he fizld of PM az it currently cwaata, 1t can he uscful to have aome lknowledge
abovt how it chanped over ime.

Tarly PM

Penple have keen worlting on procecos snee the early days of arganized labor. The Fgyptian
pyrawnids. rthe Great Chinsse Wall and the constction of factories during tae Indastiial
Rewalutiom are examplzs of major projects o historwe imosartanes (Jueisen, 1990 Gewvers &
Fiiletra, 1999; Grit, 2005).

20th Century PM

The intellecmal roote af the PY diacipline are froguently traced to wvariova plarnirg tech
mques i1.e. toola, see Seetion 1.3.6) such 8z PRRT- and CFWE. Ofte TTemy Cantt 2 acon aa the
farcfathar of modam PV TTe mronted the Qanx Chatt® aa a PA technique (38darland,
20041}, Management histonans, hilke Snydor and Fondahl 1987, arc painting to the 1950z as
the krth era af madom PM. At that thme PV aa a aseomal foam of management ovalved from
the wnrl done on s=veral larze defense programs (Stretror, 1994a).

In the 1960k, teciniquea hlke PTRT, CPK and thz Cantt Chart continued to ke papuelar in
the acrospace and conatruction mdustnes (Kerenor, 1998) Thoring the 708 “teamwork hocame
the center of attention o the PR field (Shenhiar. 1%96). Ancther wrizer (Stetton. 199400 alsa
nates the emphasis ar weork brealodossn soroctores (aahreviated as WHRS) and swatems concepos
du-ing the 70

According to Smreton (19940) the 30 were charactanized by a Joous on peoject orzanization.
rraject vislk, cxterma intlhocnces to projects, and the carly wark on the dovclommnent of
standard P metlicds (Section 2.5.7).

Crawrord et al. (20060 examined the tends of B3 dunng the 1990 and zarly 2000s. Thnng
thiz dme pericd projzct evaluation and aprovernent next to soategic alipmment wers
IMcresAnig N spiicance to the held. Tnoadditian thew found exidence of the reduct'on of

cuahty management and irtopertranal 1sucs 11 P

PrisenL PM

Theae past dovelopments 3s deasribed 0 the preceding saction ahow that the PM fisld
continue evalved icelf Teday, TR is concerned with a much wider range of duratioms and
levels of complesaty (Maylor, 2001% than it was 50 yams azo. In codar to understand a recent
challenpe, the lmer auccesa rete af PV saftwarc implementationz, soveral nmpartant thomes of

the PAT field will be explainad in the next paragrash.

Hlhe Mfice o Crmernment Conumcree WX s isan indepandens rtf ca ot |ler Majestr 2 | -easury, a deparcmient. ol state in
the gavement ot the Linited Kingdone. his attice devaloped di= pevject managzm=2ne machad PRIR 1L

e Prajeen Moaliads 1 and Rearien: echinigoe, abbreviated @i PER i3 2 miade $or projece management oo analvre 2nd
rapiresent the tazke invalved in completing a gee 1 prefoct.

Ve Uriticz] Pach Wethad, shlwesineed a0 M, e ceitiica path analrsiz is a machemacicalbe based algoeicon tor
achaduling a st of punject accivicies.

* A Canm chait is 3 papular tepe af bar char chet illietrates a projeccachedu e (gee seccon 1130
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Kcy Subjects PM Field

This peragraph is certzinly no all-embracing T portezit. Tha P ficld iz immense wech
1mznv different perceptions, processes and knowledge areas. The objectve of this paramaph is
o introdies che reader o varous inportant topies m the PR Fo'd

PM Theorics

Tadav's broad deplayment of projecta n orgamizationa has not been accompanicd by a
rarallz]l cevelopment i PY thearica. Wany authors have tried to devclap PY theares (o
Pinto & Covin. 1982 Winch. 1995, Shenher & Drir. 199 Crawford, 2006; Martinsun &
Lehroren. 20073

Poaides thess attempts various P matunty madels have heen introdoced to asscss and oo
improve organizzticns PR sffectivenass (eg. beoCaulay. 1993; Remy, 1997 kwalk & Ibbs
002, Grant & Tennwvpacke+, 2006). The Capal+ligs Maricy Yedel (Ham phrey, 1989 1ad
the foudanm of moat theaz P metonty models. The Capahility Matunty Maodel ()
a process model bassd cn sofbeare best-practices effective in lawge-scale mulo-person projects.
The Project Manasernent Insttute's PRI Body of Knowladge (PRI 1583) ard the more racent
OGCTs (20000 Porcfolio, Programme & Troject Managgement Matcr e Model (TR are
rramment cxamplea of P matanty models (Appendix ¥T, Figurea 130 & 1310

Wanwy writers {e.g. Berts & Lansley, 199%; Sc5derland, 2004b; Tannka, 2003; Kolltweit et al..
20073 have strosaed thz importance of worlang on PR theary or permapectivos building, winlz
achers (eg. Rockzla & Hoewell, 2002, Vorns, 2004) argue ahout the added wzluc of auch
theanes. Altwough <hore aall aren’t anv gerorally acinawledged PM theomea ar models, there
arc quite a fow genorally soccpted torma that farm the PY wocabulars. T the nest scotiona a

acloction of those ten—s wall ke roviowred.

PM Constraints

Like anw lhuman undetakimg, projocts nead tn be performed and delivered under cortain
comditiona. Trad tionally, thase Tnmiters have heon hated as sonpe {fostures, onchonahty) 1.2
what muat be build, resources (eost, budget) 1.2 hows it oust be brild and schiedule (Hme) e
when it st e ild. These are alse refened o a8 the 'Tron Trhangle', where each side
reprosents a conatraint Cne aide ot the tmamgle cannnt he chaged withoot ‘nfluencing the
cthers. A fu-ther retinemeant of this triangplz into the ‘Classic Project Managernennt Trianple
(Figure 8) separates ‘qual o’ or ‘rerfrrmaace’ “ram scope, and turns ‘quality’ oo a thivd
comztraint which replaces acope Pames, 19697 ar turns ‘qual &7 1ntm a neavel fourth perime-
tor. A enmnon misconcopdion about thie moedel Gz that the tmnangle imphes the project
1manager s job is to “deliver within the constraints’. This isn't corract. The aroject manager has
tn make a plan that can dehiver the projoctacose, to the requi-ad quality, withn the nocesaary
tinctmanz and vaing the available resou-ezs.

The Casie Projoct Yanagoment Trangle, wrh'ch over the laat 40 seara haz hooome mnm
avoidably linked with 1mecastrng the succesa of PY, has heen endcized by rumerous writers.
Menis and IToagl (1987). MoCoy (1087, De Wit (1988), Finto and Slevin (1988), Sanrinen
Stevrart (2000) 2’1 agree cost, time and qualicy shmuld e uged 23 success criveria, buc thess
COonEnmAits are ot exclusivaly. For instanca, A-kinaon (199950 pwopoaca to slatt the focues of
meamnoment for PRT fromm the oxelusive procoes civen ericenia, the ‘Tron Triangle’, o the
“Square Boute’ iimue ). This %quare FKoutz adds scweral critcna fram nther models that
rreasure suceess, like the Delone and MeLean Fodel {Chaster 4). w1 o sequence o che Tron
Triangle” Atkinson notes the 'Square Eoute' wac not meant to ke an exhanstive model,
howoror it was intended oo mdieate ot @ s oritera posathle,

The most serious critics on the PM constroints come from the process mmanasement fizld.
Acoording to this ficld the majonty of the pojoct approaches assume that problema and
anlutions arc reasonable stablc wiathin cortain lirnits. This relatve atable aonditon allaws the
vac nf P techmigques like time ackedulea, clear static goals and tarpets. Theee techniques will
emly work i a smatic world. When the actwity s dynamic, which = more realistie, a project

approach & nnpossible and a8 proccsa spproech 18 mare dosirable. Thmamica can e caosed
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intarTally or zxternal'y. An example of an internal dynamic iz that an actvity sEIs a8 4
Praject (only removing a paindrgl ut develaps no a process (redeccrating wall and refur-
mahmg complete howas) b the project osrner. A cxamr ple of an oxtormal dymamic 1s that an
AcHwity steats ms & project (e soetch of railway line) but ums into a process as excernal
pa-ties (e.p. envircnmentz] grouas demanding tunnels ecc.) incerfere with che project (T
Broim ctal., 20420

PM Stagen

Theore se foor diatinet project pphascs or sapes which make up the gmeal profoct life oyele,
namely: definttion, planning, cxecute and torm naten {Finto & Proseatt, 19883 Fven though
anmetitea the atapes hea~ different names or oxtra atagea arc added (c.g. Widoman, 1987 kar
& Whpnen, 1997 the main idea 12 gonerally the samz. Chie of the mnst acoopted project 1ife
cyele frameworks was supgested by Adams and Barndt {19781, The four stapes of their madel
will he deacribed Here (Figue B

The frat atage is the definioen (or initationconceproal izatiom] shase, here iceac are evalu-
ated end the -metoed apmnach ia defined. The praject tesn decides what thew rtond o
produce [(deliverablas) and liorer they will know ~hey have complsted the project. Tae dnal
activity n the defmitian atzge 1a launching the noject.

Thur'ng the planmmg atage of tha pojoct the anneept 1a venhied and develaped 1nta 8 warka
hle plar for i plementaticn. The ohjoctives arc dehined alarg with the recuired deliverables
At thic stase the core projact teamn is formed.

The ceocuting ar dowelapmment phaac ot <he praject 1a the phase wheore the poeet plan s
carmied out. Prajocts continue in dittorent waws depending nn the roquired pmjcct cuteomes
a5 well as the schedule, cost anc staftfing constaints.

The paoject is com=lered ane decumented in che termination scage. The finished product is
transfoed to the cave and control of the awner. A long-term objective ca ba to brild a PM
repoaitmy tn dnoumaent hest practiocs and lesaons learmned.

PM Knowledge Areas

The management funcrizneg which zre nmvelved ina project tepically inclode various man-
agement (woocsd @rcas. lach arca preaonts 8 apeoal dwacialine. The requitement for each
funection dzpends cn the size and natare of the project 10 question. The most cammaon nine
knowledze arces arc integration, scope, time, cost, quahty, human rcanuree, commumication,
rigk and peocuvement managemerc (e.z. Wiceman, T987; PRIL 2004 Turner, 2006, Thes
mnc areaa will he ma fow words cxplamed hoe

Tncegration manageirent is 2he process that strives oy guzrantee all the various elements of 2
project ave well coordinatad. Tepicz such as integration of different projects, applicaricos.
Processes, organizations and projec life cvele phases are included in this area.

Sonpe managocment 1a the pracosa that ensures all the factrrs and wanahles far defimng and
controlling the project are incluced. This ineorporaces projzet planmng and cosr cantnol,
tradecft analysis, project charter preperaticn, kickeff meeting a scope-of-wors staternent,
walidation of the prraject acopic 2nd nitiation of change contral procesazs.

Time managoment onAaures completing 8 prajoct on time. Tt mcludes actwity defimtic and
acquencing, duration cstnmation, achedula deve’ oprmant a1d schzdule comtbal.

Cosr management cries to reahze that che project is completed wichin the appresed bodper.
It ineludes roaource planring, cost cstimating, omat budgeting and amntral, czrnad walue
analvas, deprociat on and capital hudgeting.

Toality management makes certain that the projoct w111 mmeoct o cxoced all activitics of the
erverall management function. To includes an owerview o qualize coneepes, the cosc of gualicy,
atatiatical procoss conzral, vanstion and meamurement and quahty mprevernant.

Hurnan resource management has 28 gaal tha the pecale invewed with the project are used
in the hest posaible mammer. Tt “s to manage, mozivate and orgamrc peoplec cffectwcly. Tt
includes aza’gn'ng projoct rolca ard recaponsbiheos, roporting orgamizations] rclatianship,

ataffimg, maotivation, leadovelip, team cevclapmant and aonflict resalution.
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Cormnunicarion manasemnsnt shevld puarantez timels and appeopriate ganeraton. collec-
tizn, diazemination, atorapge and dEpoation of praject intometion. Tt oracludes having a
commumcation plan, mformanen dstnbutian path, pragresas reportmg and  mformaton
sharing system for managemert aud customers.

Risk management wentifies, analyzes and rvecpemds o project male To inclodes defiming,
idertifynig and quantifinng 1ak, formulating sk itigation strategics, developing apporm
ate rigk roaponse and cartral procosace.

Procuronenz managemant makea aure that ponods and aoneces from octside the erfarming
cTeanmiratiors avc azcquired. Tt ircludes contract administation, contract risk, contract

negotiatianag, conhgumeto managoment anc contract lermination.

Project and PM Success

In thiz section the difforenee hetaoe project and PY sucecas and the queation of < tether
auconss can be measuad wall be discussed.

In any diacuasion an #ococss, Ha crcntz] to diatit ot projoct sucocss from the succcas of the
PM cffmrt. Gond PM can contributz troward peojoct succesa hut = unbikaly to be 2hle oo
prevant prcject failura i De Wit, 1988).

The most appropmate oatona fo- parojoct suocceas ate the projoct abjectivea. The depros to
wiich theac abjectivea have hoon met dotormines the sucocas or fatloe of a project. When
MCEANINE Moject sUcooas, onc must conaldor the onjoctives of all stakeholdzra throughooat the
project life cyele anc at all ‘evels n the managemant hietmchy (2.g. Shenhar 22 al.. 2001:
Westerveld, 2003 Rivde & Rohinson, 20000, Since 0 many arite-a can he vacd, an abjective
hast war of measunng the sucoesz 0”a (1aject clearly haa bocome an 1 oaon.

The criteia Fonr PY sucoces tonded to be respicted to cost. tine aad qualicy performancs.
The better these consoawts [Sectien 2.3.2) are met, the usoally Tngher the PM success is
avaluated. Several acholars {e.g. Wateridpe, 1998 Atkinson. 1999 ave advocating that instead
of measuring PY sucocss with these Fmited avecceas criteria, the measure criteria chould be
much wader.

Projuel Orpanisulions

The Classical Conmtingeney Thoovy, which wma mboduced by Rorna and Stallor (1910,
clims that different exter:zl condizions call for different orpanizational charmcteristics.
Acoording tn this thomy theo offectivenca of an arpamzation deperda vpon the amomt of fit
hemareen the argamzacional scructure avd environrnencal variables (Lawrence & Lorsch, 1967
Dwazin & Van de Ven. 1983). Prns and Stalker were the firat thet sugpested the diatinction
bersreen incrermeteal and racical innewaticn, and betereen o-panic and mechanistiz arganiza-
Litms.

Wechanistic argamzations were deseribed as forma’, centralized, specialized and bureau-
eratic. Tn addinan they waould have many authoty levela and mainta'n by 38 minimal lewcel
of communicat-on. Tn cancrast arganic organizations were described as Feing imfisrmal,
decentralized, having just a few antheority lewzls, having a broad view {oustead of a specialized
emel and geeically nsmg comprehenave levels of commuonication.

According tn acverz]l clastical theonsta (c.g. Poreser, 1967, Gelbratth, 19827 argan’c orgam
zatioma weould bhettor handlz uneortsin and cornplex covironments, while mecharistic
arganizatiors predominace in sumprle, stalle and more corta envhonments.

In literstne (cog. fmihrmth, 1991; TTohday, 20, YWidoman, 20MMY the 1mange fmm the
clasmc entircly functional orgamization to the apcaite end of the acale, the porely pnjoct
oTEaMzation 1@ quite similar to the diffeenec betercen reapectively mochanistic and ocrganis
arganizations. Tn fuvctional arganizations pesple are grouped into departments, each of
which addresses an activity (e funcoon™. Traditimally, foncbonal managemant has nat
heen concerned wath projecrs but with an-going entarprigses. Change is minimal and sl
with smufficient thne to adjust.

T prcject organizaccns (o project tears] many of <he crganizatinna’ rormnces are invalved

in pwajoct hased actwitiza Tnoa projoct hased organimation enplz arc sanpned to projocts,
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concenung a wigque problem of chance withina predsfined tome mid rescurces (Iledeman.
2000,

Woet madem argameationa mclude both astructures at warious levela fShenhar, 2000; TTyvéEn,
2006). Even a tuncamentally functonz]l orpanizaton may create A special projact temn to
handle a erincal projecc. Alchaugh nost organizacions nearadays include botl stroccures, the
ecomcantratiar of mare preject arientated argamizabions variss Jetween sectors. For instance.
the rcaulta of a atudy by Grant and Pernvpador {2006] found evidence of meast professaoral,
acicrtifc and technical acricea crganizations baing more matursted project mrgamizationz. In

additinn manufactning mpeenirationa often had lawor matonty lovels

PM Toals

[Tatal the 1980z, PM -nola anc tochmiques, such aa work brealdawn stuetorea, entical peth
1methods and Gantt charts, werz used primarily to prowvide schedale and resource data to
uppor management (Schwalbe, 2004% TTowewer with imrovements in P softwasa (Section
259, erundless orgarizatioms Fave found chese PRAT 2oals to he effective in managng rojects,
Studics (c.g. Baldry, 1998 White & Fotunc, 20602) ahmwr that sathin most (woject o-gamina
ticis P toels and techniques still often are being used for hotter contral of financial and
human resoureca, improved cuatmner aorvice, ahorter development times, lovarer caata, Ingher
cuahty and rorcazed reliability, highar profit margine, impraved (rodoctivity, hetter *mternal
comtrol and highor warlor morale. Kerener (20000 cven 'aims that these PM zcchmiques and
taala irnpact PR methnda (Section 2.3.8) whizh then influence projact success.

Bazed on survey the survey of Winte and Fortune (2002) and the Tl of Tavlor (20040 ic
can he auggeated that the frur mast used and well known taals {0 acquence of tnportanoe)
for project marapers are the Gantt bar chart, wiork breal:dessn strochre (W TS), aritical peth
riethod (TP and project evaluatan and review cechnique (PERT). Facl mal will Te briefly
Jdesarhed.

The {iantt chart was develnped b TTenry Ganttin 1917, A Gantt chart 1w 8 har cha-t that
dizplays plannad and actual progress of 4 project against projectad -ime linzs (Figure 11). A
Grantt chart nften can be eamly ereated 1 most TV sofvware and for shat reascn it provides a
sophisticated view of liow 5 pro‘ect is progressing. A Gantt chart i3 not a aalution technique,
hut more & ton] that fasilhimtes cornumeations batweon analvets and vacrs (Wilson, 2003)
The Cantt chart iz otten In PV aotbwarc represented 9y a projected baselins apzins: whiclh the
activity campletion 32 bong judged at.

A TWES s a fundareaal PY techmgue for defining and prganizing the toal soope o a
rraject, uAng 8 hicrarehial trec struchine (Figure 123 Fach descendmg lewe]l roproscita an
ineressingly detailed definioon of the project worle TTRIL 20001, At each lewer level, the
pazent noda (Taagan. 20020 A well-dasipied WS chows the planncd cowones inatcad of
Marmed zetioms, Cuteomes (e worls packages) are the decired ends of the project, such az 2
rraduct, reault, v servioz, and can he pwedicted accuratelv. Actiors, ar the ather hard, may
he difficulc oy prediet accuracely. A well-designed WES makes w© easy to ascigh ary project
actvity to one and only one terminal element of the WS The WS zan e vsed a5 the hasis
far project planing. It man be coveloped hefore dopedencics ae 1dentficd and actity
Jurations arc catimated. Turthe- *t often 18 veed to dentfyv the taaka in the OPM and PTRT
rlernmnirg madcla. Although the Gantt chars and the WHES tnals are great prosontstion tech
niques, they ave less suitalle b represent Cependzmicies boowrent accivies.

Metarark analysis vas heer vacd sinec the 195(0a. Tt weas then that Toc'chese and Boox Allen
Mamiltan dewveloped thz PRRT for the Mavy (Lootanz, 1989, The PERT 1inwolves dovelomng
an cstimated duration and labor raquirenenta tor cach tesk. Tnterdeopendencica in tzaka arc
idenofied so thao tasks chat cen ke completed ar the saame ome are dentificd. Numrhered
nodea [either circlea or roctangles) and amraws arc vsed to wisushze the order 1 which the
casles nust be carmed cuc (Figure 1310 The tasks of a project are ~epresenced v arverrs and the
cvents nr mileatoneas by the naces. Tnoa PLET chart two tme cstmates arz added forr cach
taal:, an optrmistic and a possiiabtic catnmate. Tnthe PERT netwenrk, the emphaas 1a put on
the projoct cvents or miloatnnes matead of the prajoct tasks. This 2 hemg accmnphshed by
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defining certain key progress points to be wsed for cverall manasemmant contel. The PLRT
netwark 12 tyieal ¥ a ditected, acyche neterarle with cvaezly anc imital how, the start and one
termizl ke, the completion of the prroject.

The CPAW diamam was develcpad by E.L du Pont de Nwocurs in 1937, At almost exactly the
same time as the PERT was developed. The CI'M was desipned to address the cha'lerge of
ahuatting down chiemical planta for mainwenanes a1d then rostarting the plant: onee the
mamtenznce had keen complated (Eelly & Wallker, 19890, A CPR dagram lnaka vory stmila-
to 8 PTRT chart. Put while the PLRT lavs cm-shasis an the milestones, the CPK netaork
facuscs an astivitics, winch are reproaonted by svews (Figme 143 This way of conhguratnn
waa = dircet ennsoquece af the minal developnment ot a parametie lincar pragramming
medel to mckle narmal (meoat kely) ime to enmalote @aka Tn addition the CFM caloulates
the longest path amart and Fraah wathoot malmg the praject longer. T s proccas determines
whick zctivites on the longest dath arzs ‘cxitical’. The CPM s ane af the neet utilimed ached
ulmg taals in the ennszruction ndesty. Tlarcver, for more enmplex types of (ajects the
nsefiness of CPR cecreases. becanse then it becomaa too problonatical tn vac.

Theac claasical PY tonla anc techriques are predo-nimantly quantitative. They are atartirg to
bz #2en &s zpprcpriate only in simple project contexts (eg. Jaafar. 2001; Pollack. 2007) and
arc hoing recognized as wrsufhoiont far more comples projects (e.g. Rodngoes & Wallama,
1998; ¥White & Fortune, 20802). Thiz wvaricty of roacarchors ident feing the nadequate working
of thoac ton’a emuld midicate the meowing away from the tradibional apprazch of howr these

tools and techiniques are being applied.

PM Mcthods

Projact orpanizztions with manue PM proczeses oftan define thow actitics in a fon-mal
rznner. They apply formal PA mechods with sovictiness and menitor the srocesses and sesclts
carefullv (Alleman, 2002). PRI metheds czn be charactarized as systematic. wall-theught-out
wav of worlong ‘1 ordor tn accomphish the (wredcfinzd project ohjoctives {lasrdman ot al.,
2006

Rilemenschieider et al. (2002 acsiuned thar medhzd adoption intentians can ke drivan ey
thrae key factors. These can be the presence of an orpanizational mardare to nse the method.
the compat nlhity of the mothad wath haw the -woloot membera perform their work and the
cpiions of the project teamn membars toward using the methed. Onee methods have been
adapted how do theoy a“tect the deplovyment of PM pwacesses 0 oan orgamicabion !

O le prsitive side, geod PR methods, can reduce the dime o depley new practices he-
canas they prosade oommeon rofereroc pointa for thoac deve’ aping tho mbrestuchnes o
suppeort the mechad, In addicen metheds tend e reduce arguments about which processes w
focus on. According to Baamdman =t al. (2004) the deliberate use of the gt PM method b a
Project tnanager can Te seen as 2 cvafoeman chat uses che Tight equipment. The use of a pred
P methad wAll mest certainly have a oaitive Influcnce on the project outzame, 1t it's osed
in Tw arafessnals iv the corrscr contet.

U the ather hand, if the PM incthod docan’t appear to fit well with the organization's
contet, then these will bz sericue diffioultize in getting the imethod acaopted. Tn thia caac the
chance themethnd contributes to a paative projoct autecme 17 Inited.

PM metheda many tines st cither awn methaca, boilt up over time th-ough divect axpen
ences, penerally aceepred TM metheds (ike TRTYNCE? or PMBOK) or a mvture of own axd
ponerally accerted -ncothada. The vaage nf theas PAW methods zs heon investigated m1 acveral
atudics. The Fndinga of four carlior studizs cach ahow difforont figerea

A smwvey held uador 236 project managers by White and Fortune {20020 showed that 87
pecent of the managers were uring PR Orehods 56 percent of the project managers were
vamng 1 hruac developed PR metnds and 31 porcent werz uaing gererelly acooymted P
rrethods, like PRINCED and S5A DK,

The findings of a Tutch smivey in 90 prajec: arganizations [PSC Partners, 20030 chowad that
16 porcet of the arganizationa Jidn’t vae 8 formal PR methed . 48 pocent ot <he o-paiza
tizma wacd 2n awn PR nethod anc 28 porcent vacd a generelly accepted P methed. 8
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percent gave other answers.

A glabhally held ammvey 1 (M) argamizat’ans by KEPRIC (2005 revealed that 15 percenc of the
orgamizations didi't vac a tommal P method. 25 pereont of the argairations vace & home
prown PRI method. 34 percent used a hybrid PA methed (mixmire betrreen owi md paner-
ally aceepted T methadsy, 27 percent used a generally accepeed PM mechod and 2 percent
wad unknown. Theas 1taults shovwed that orgamratinns atll presemred hawing thair onwn
rmcthodnlagy, wath 61 pereont indieating thew vazd a2 hybnd ar hone grovwn methed. Tot
many conmments prafiled the imercascd mtlucnes of general v accoptzd methada, although forsr
aceopted them aa oo

The maat recont survey fomnd, was perfrmed by a8 partresship of argamzatons % e
Tmivcrmteit Amazerdam ct al, 2007} The aurvey waa onmaletod by 220 Thateh respondents,
Acoording o the findings of thia anwey 37 -orcent of the reapondenta didn't vac any P
methad. 13 poveant vaed an awn methed and 32 poroent wsed a genem’ly accepted methnd.
Within the penorally acoopted PM methoda, PRINOTED was by tar the most used 72 porcant).

Although the figurca o those four surveya show varianoos, thoy evidently ndicate a trend
toward the mercascd vas of generally accoprtod PR methads.

Somz recent sudles (2.2 Filosavic & Paranakul, 200%; Fhou, 2006} poanted out that the use
of PM wnala and methods may hawe a posttive impact on mojeel sucoess. Bol oven soprorlors
ot the poaitve mapact of P ncthoca can anly @we wagoo catimations ahout the stength of

this assuned relarion (Bamdman =t al.. 2006},

PM Software

The development of the peraonal computer (P75 10 the mid 19808 aaccleated the vac nf T
by making tools and -echmiques (Secticn 2.3.6) easily awailable as part of integrated PAI
goftware [Liberatere & Pollacl-Jebnson, 2003). Prewous survers, b Pallack-Tohnson and
Liberztore ¢ 1998} mad later by [Iyrird (2006], showsac that a'meat all PV professionala (92900
L1998 and %6% in 20061 nsed PO softwars to soonz extent.

Most literatize availablz concemning this software 12 deazriptive 0 nature. Thia literature
liets che availzble PA sofoerare and cheir fatires {ep. T Neoworls, 1996; Troect Manager
Today, 2008}, or it describes svrveys about desired scfrware features {2.a. Allnoch, 1997; Fox
& Speonce, 200%), o it rowicws and connparez apeoific packapes {oop. Tle Wit & Memaclen, 190,
Farid & Manohavan, 1996: Eelisch, 1999 Garmer, 2007 ITowever, thase studies give 1o
indicatian af the evtent to which thia P safoemare 12 vaed “n practice, by wlich arganizations
i7a veed and hews successful the enfoware is

Potential adorttors and cunert users of P softavare are faced itk the problem of deaiding
whicl e of sofoware will hest suit therr weeds. Several suthors wenta certhboole or arceles
concantrating on PR aoplicaticns for specific incustry sectors, .80 consoncrion (Choechar
et al. 199, mining (Fdmundson, 20021 and defznse (Deaves, 2003), Others (Fox & Spence,
1998; Liberntore & Pollack-Johnson, 2005} did linited anshyma of the relatiomships hetwroen
industry, project doration and T softerare usage. Yer, there are no reported studies that
empirically analvez a broader set of intliercing factora. A purymse of tis paper cou'd he to
asacsd and aralyre thaoze tactors that m-uence the ovtent of vaage, the acloction of cortain

types of PV antbwae and tho saucecratulnzza af cach gpe

PPM Field

Beswdes PY cofiware repeatedly is sprken abouc PP anfoware. PFW 1 the ablewation of
Project Portfolio Manapemert. Like modem PM, pertdclio mmanasernent was also founded in
the 1950x Patfiolin means the proupmng of apecific achvitica Chignally 1t waa doveloped for
firancial inneestments <arkowitz, 1937). It was not anal the 19808 that portfolio manasemsnt
waa cuprlored 11 the cantext of other ficlda, hle P

Ar example of a clear definition of project portfelio muenaeement s oot portffio
managemeni cosiders the entie collartion of projects 8 SonipRny” i@ engarad . D7 oader o
make decllang i terms af which pnjecs: are ko be given peioeior, and wihich projeces are =
M added &2 o removed fom the paetfodio "(Te Roye's ot al., 2AW:324).
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While ‘P&l concentrates primaily on dolng prejects right and ‘programme maapement
eomcantrates an dning a related sot of projects righe, “roject partfoln managerent’ s focused
on deng the nght projecta {Tienberg, 20005G). Thia (v'acca PP hicrarchicz]l abosse P and
programmns managernant (s2e list ‘Trplanations , in the beginning of this taesis, Zor dafini-
1o,

Althaugh pure TM Sofoware” and pure "TTW anftware’ are fundamental ditforenz, in prac
tiaz they often are mised upe This contusion amply can be e=plaimed aa PM aoftware repu’arly
can be vsed for PPM & well and vioo versa. Tons thoac reasoma, 1t was cecided to ennatatencly
vac the tenm ‘P inateac of "PPYW in thia <Fosie. TTerchy the readabilinye was doosve over the

accuracy of wards.

Future PM Field

Aceording o Wijnen er al. (1999 project Taced working startsd to become mare inartant
hocauas mrgamizationa ted to compenaats the loss of enllactwian. Projoct hased warling aska
less Towalty twward an ovganizacicn char che craditonal weay of working, hecause ics more
anoing at resu'ts. Furthenmere It stands better up to the mapid changes of consmner cemad
and the speed of maeation,

Prosent projzcts are oter charactorizod by incrcascd complesaty and irterdependoncics. A
plolal investizanon Tas KTHG (2003, hased un G600 argarizationa, ~owealed an inercaacd
wolume af crosa dnaional inthesves requirmg ol disciplinary weams, anmed a ‘ntegation
of cormumer cemtiie ablectives. Thia was fmetsld by S8derland (200471, e noted “haz the Y
ficld ra-ndby wras cwpanding and would recorvz wicer mterest from other diaciplines.

The current globalizstion, i contrast to irdividualism. will lead to more standardization.
Intormational competition 18 hecorming more impartant than national aompet’ton. Conpera
tizn bonda hetweon organizationa o difforent countiies are gething morz easential. These
Twsnds hawve a gger chance ta sueczed 1f che partizipac ng orgamzations worlk aceording
anilar atandards (Wimen ot 2], 1999 Thia could he an explanation why the vac of atandard

PM 1nozbods scoms o incrcasc.
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Preliminary Framework

In the former chapter the distinetive charactorisbies of and the fotine develomnents wathin
PM weore cxprloed. Tn thia chapter, bascd uan thess A-dmgs, sne promismg cavses of wihy
PM anftware 38 a0 often cona'dored as unsuocossal will be discusesd. These couses. their
undarhying relat'ons and chowr potential mfluence on the sccocas rate of the aoftware wall

scliematical y be recapitulated in a concepia framawemh.

Interesring Factors

Wy arc aystom implemaontationa 1n othor Jusiness arcas deoing better? What factora could
ha reaponsihle for this lowr sucecas rate of PV aofteare? Tn this paragraph the aome intereating
factors will e cummarized. Tn the newt aragraph the mesc promsmg rmes ard ther zssomed

asanciaticna wnl he disp’ayed e concopuz] sehame.

Abrence of PM Theonies

Ag vz arated previously (Secocm 2.3.7), the wide deplovment of projeces in argamzations
today, hasn't hoen aconmpanied by 8 comreapanding dowvelaprment “n PA theory (cg Yoma,
1994; Shenbar, 1994; WMaylor, 2001; Saderlund, 2{0M44). Tn manw azbor husinesa ficlda (c.g.
1marketing. finance and human rescurce manasement) the cceurrence of theories is much
TIRTL COMTI TG,

Thiz lack of theoretical hamia anuld be reapomaiblz for PR antterare being less suecosaful than
cther software. Ilow can PR be adaquately suppoited by sottware it PM itself i= not under-
aonnd wet? O the ather hand profzesional organizanans, such as the Project Management
Institnte {PMI) aad the Internaticna. Fro'ect Manasement Associaticn {IPAA}Y and scientific
joummala auch 2, the Jammal ot Project Managoment anc the Intomational Journal of Projoct
Managernent hava promnoted standardizaticn of PR, best practices and certificaticn programs
for project managers. For these roasona will an ssccianion otereen pwcsencee of <henry and
PM scfivware not turther be investgated.

Support of PM Tunctinns

A gaconud iateresting factor being wesponsible for the low suceess rate of PW softsrare could
he that comman aspects (i comscraints, soages, knonwledpe areas, ohjecorves, tools and
tochm’ques) aren’t adequately aoppnrted by the anftware.

Revent reviews of PR software oo Project Ranager Teday, 2006w Garoner, 20070 confirm
that thz mzjority of the scftwarz includas mest commen satccta (a5 wore desornbed
Sections 2_.3.2-2.35). Asa result an additional revicis m which an ovaluation of the funebons
and featinea of PM anttsrarc apphications aa mamn abject almost cortemnly wauld he loas

appealing. For thia reasm 1t wai decidod not the toeas on the functionality of PA aofbaarc.

Tl.eading PM (Jrgamizations

The report of Finst ard Young 20068), which was anz of the motvea that 1ed to thiz atudy,
waa conducted 10 the cantext of TT argamiratans. Stodics af PM saftwarz 1n nthor orgamiza
nehs, for example comacructian arganizations (Taberaose et al., 20017, may reveal asacradic-
tory fhgurea. Theretare it's quite possthlz that the suecoas vaze of PM applicatons vance by
arganizatonal facthos.

Professionaliam af 8 scotor, average orgamization aine, cultural difforenecs, project compalex
iz, ete. could influence the need, use and success of PY appheaacons in an orgamzacion. For
th'a reason ite decided to 1measurs hmized hut pramising arganizetional warakles 111 thia

atudw. Thav v 1 he anmmarizad ‘i the Bt eontingeney “aztor P organizations’

Uniformity by PM Methods

A lot af projocts argeamimationz fail 1ocavac <hey lacle cnoperation. Cann-licts can decrease the
amount cf tzamwark inan nrganization. Verhaar (2007 neticed three different tvpes of PYW
conflicts in his book. These are social ernctional. nterest and instu-nantal confliczs.

Sorial emctional contlicts are primary about values and identities of the proup members.
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Feslings havz the upper hand in this kind of corflicte. Since project teams are oftan compesed
of peaple wath differens backgroands end disciplinzs (e pmduct develepers, production
engineod and markoter] tha chanes that ancial cmational eonticts accur 18 probakly relatve
preatet, if compared to more funetioral emvdirciunents.

Tneerest comfhicts are alouc dweiditg resocrees and opportomitica. T4 many organizstiona
rrajects s run bosidea the aporational proceases. Therefare it'a wory wnll imaginasle thas the
dreidmg nf for matarce lim*ted man hours hetween projects and aperational procesaca ofton
results in mtorost comthcta.

The last tyae of carfhct, the mabumantal twie, 14 about the attitude and deas ponple have
about the chaolee of pnals, jmoconditians, mstru-nentd and procedorea. These conflicts are
mare likely to ovolve 1n projoct orgameations, where mocoosacs are ofton umique. Tr functional
oTESMzations, whare aparationa are for the st part repottive (ke bate, line ar contimuous
procasszs]. the inenmnents ave resative horncpenecus (Reid & Sandays, 2002).

The use of tonn:zl PM metheds, whicl as has been -oentionec eazlier (Secton 2.3.8), can be
charactorized a3 aystomatic and well thought oot way of worlong. Theas methods can ghve
orgamzations dircction n developng new  agrooments, unambiguouas male deosoriphions,
harmaonized proccracs and proccdures. The chance of PR methiode decressing the corflicts as
rmertioned by Verhaar aceme fai-. Tmplenentetiona at P softwrars within project nrgamiza
ticis, which have lecs conflicts and mere uniferm waya nf working =All moat cortamly load to
highor succoas ~atea.

Ancther positive cffect of standardiration of the PM processes by the use of PR methods is
the evcation and maintmiming &f a market for PV anftaare (Garcia, 2005). Wirhout T
mcthoda to retorenos, vendors af P applicationa vanally have a mare dithenlt tme convane
ing customers that their aroduet will 2e compatiblz with the cuszomer's P procoasea. TF the
wendor's P aofoware explicizly suppores a P methad, then costamers followi-g osirg thoss
micthoda are meore contidant that the applicazion w1l fit then- practios comtost.

Aa a resa't af this fik, 10's wery Dkely that loas buair css proocsa o ongincoring (BPR) A1l be
nzeded. Larlier studies (2.g. Bacroft 19 Par & Shanlk, 19990 alhacd that not all compa
nies wish to make massive changess (re-emginesring] oo thew business processes in order w
implement new ERF systams. Thus l2ss need for PR proceszas chianpes mipht very well lead
to an inereasc of P Softwarc Sucocss,

Theae pnsa ke effects of PM meothods malic the dea that the availabi’ity of PM mathods will
ho asanmated wath the suecccss of PO antbwrare’ pranmisiig. Thus the poasikibity of an assaca
Dt betwonn theas vasiables wall be roscarehad. As a conssquence 'TM Mecdods” will he the

accond contingency factor.

Warety of PM Software

Az descriaed previcasly (Sacion 2.3.9% PRI applications have become varv advanced i thoe.
A gl exploracion of recent hterature (e.g. Project Managers Teday, 2000; Garorer, 2007)
and the internct made sppraret the PR enfbarare market iz stronsly diverged. PM aoplications
Aocm to vary fromn relative 3-nplistic apan scutee anfoware™ (ORR) o expersive camprehensnse
custonm-huilt syscems. A compzrehesee lis of 54 Web sives of FB softears providers can b=
found u the Beferenes {377 sactinn).

Alcheragh the currently Tar Jar most often osed PMW sofbvzre seens m e Thewssft Troject
{Figure 16, tlns softsarc hea boo criticimed by manv. Inadditiom ather 1lloatnua PAY
arpheations such as Primavera and Clarity have been praized and dzmned Could ic ke that
theaz comprchenanye anlications, wath al” then bella and whistles, hawve heomne too comples
w irplemnent successfol ?

Tc app:ears nat coo far fetehed that the wariakle ‘orpe of PV oacfbeane’ could saanciate =°th
PO Softerare Sucecas. As 8 comscquence ita domidad that this warizhlz wnll be the third
continpency factor wlhicliwill be investigated nite maore depath.

T Nofrreare thar anrnne intzresed can dew 1laad and have frae access oothe proogam seunce crde (lakbani & e Hippel
AR O are buik b prtentia ke laege nu nbers ab walonteee | eeghauee 20020 biodher Yoaaes ot al (ZI0L neee dhat
cfiEen antce devels imens opically have a cenoezl parsen or hody thar selects 2 sulmer ot the davelaped wode lor the
“piticial releases and nc ket it wide b available for disiriluninn.
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PM Software Commitment

A impartant factor that could he (partly) respanable for <he low sozcess ate of PR soft
ware mnay bz the lack of commitment toward the sottware. At least tero promising scenarcs
are irnaginalle that zould cause the lack of commizment.

A fitat posahle accnano & that wathin many organizztions the mportance of PV 011 3
rorectved 85 hommg modest. Clperatiomal procosacs, which most'y arc accomparicd wth
funct'onal managoment structurea (Soctiom 2236}, aften have ity aves PYL For thia
ToEANT O managomaont may ahowr tmiimal mterest toward T oaotware anc as 2 consc
cucnee wAll not pramote the vtilisation of the anttwarc. This lack of top maragoment wall
rrahahly have a negative ntluenes an the wecoas of PM anfoerare. foven that top marage
Mot SMTITAILMENt 18 8 Vory IMPartant cntica’ succcad factor fro- TT adoptiom zccording tn
numerons scienttic authors (e.p. Swuomer. 1999, Ielland ot al., 199%; Fralicha & Plage, 2000;
[Cazevez & FPastor, 2000, 2001; Parr & Shanks, 201 Somers & IMelsoa, 2001; Schinidt et al..
M07; Sarker & Toc, 2003; UTmble ctal., M3 Joyara) et al., 2006).

Meowertheleas an apposite apimon of top managoment 12 also imaginable. s not uncamman
there apoears to be an infommaton asyinmetsy betwesn top managemsnt and the project
manago+ ahout the stetua of prajects. T-= o he spocted that moat projoct nanagera wall kaop
as muet ‘hegacive’ infiormatiom alout the project and aa long aa prasible to themaclvea. Whilz
top managomant wants to he ahle to ace the complets actual pictore at anv bime. Tn order o
golve this asymmetry top management coild see the implementetion of PW aotbware a: a
anlutinn for thoir informatian praoblem. The projoct masagors may tecl threawened by the 1dea
ot hang momtored conatantly and therefore aould tre to impede the vae ot <he P anttemare.

The probability of project manazers hinderig the util zation of P softeac s oven more
likely to increass if using the sefbware wall nnly cost them wmore effores (supplving insut) hut
pives taem no perscnal benefits back in repun. Mamntaining rthe information asyrmmetry
could alen he cavsing CRW aysteme bong acomd maat unmuocosaul (Figure 21, Bince the
kncwledae about projects and sales by respectively project managers and galas reprasan-atves
ave quite sirnilar,

Bath these reasans, the mndoat position of P oin rospect to operation:z] manaseinsnt and
mamtamirg the mformation aavmmetry, make it intoresting to launch anon depth mvestiga

1011 1160 top management comnmitnant toward P software.

Conceptual Scheme

The promizsing contingeney factms of the (rovicus aragraph and the'r underbarg relationa
are schermatically representer. in a scheme (Fipure 17). This scheme vevea's the poashlz
comtinpecy factors, thar mtersening relationa, thatr (laczs in time and thoir assnoation wath

the warahla "PM Softwrare Suecos’

PM Organization U >
| o~ A
! PM Software — — > PM Sofiware Success
A4 -
e
PMMethod  ~— """ >
ligrm. I7 Prel e ezl Bliewnzerr ool Silleaes bavaeees e e &
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Presumed Assnciations

i the lott aide af the acheme are those conti-ponoy factors poaitionad , which most lkely
cwated hefare thz imyplonentation af PA saftarare. The cirections o the srmomrs 1otwcen the
elements in the seheme propose likely routes of nfluences. 'T Orgamzazion’ characrerisoos
Prakably could influence the availahihty of 'Y Methads'. Far instanee, in largs 1T companica
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the vac of methads could bemore waial than in far instmues 2mall asdoulire firmes. Both "PM
Orrganization’ characteristics and the svailability of a TY methed’ possilbly can e assoziaced
with TR Software Suceess’, either divectly or indivectly thomugh the mediating factar tae af
P Sottware’. PA sotireare maw more cften be successiil in larper orpanizatons cr when AL
trethade are tsed.

T the m'dd e of the ackame is the contingeney facoor oype of ‘T Software’ displayrzc. This
factor could atraighttoreardly re'ate to PV Sofbeare Sueccess’. [t's imaginahle that covtsin
kinds o PV applications sme mme froquontly auccessful than atbow. Tn addinon the unliza
iz ot @ P applization could stmuolate the use PM methodz. Boaides this Iink onc could alan
th ik =f an indirect associaoen heoaresn TW Orpanization’. T Methods' and 'T'M Softarars
Suceoat through 'PM Softears’. Porhape partcular trpes of PM aofoemie are welative more
often seoeccastul if they arc vacd watlin speche orgarirabinnal eortests and/or it commation
with the avalability of certain P meathods.

Top Management Commitment

A vorv intoroAtiTg factar to inveatigate into mmore ceptth 18 the cominitnont af top manage
et towsard PM software (Secton 3.1.6). Therefors i may be surprising tiar it wae left out of
th a 1minal concerual framewmle The mam argument for cxcludiag this vanzble 18 that top
managomnent oommitment 1w an impotaat anterion for ahhast all kiada of information
ayatema. Ita cxpected that the avorape amount of topp marapement conmitmant toward P
goftware wil net ditfer iImmensely berween different (types of) PR applications anc from
thnse of other mionmation syatons. Aa & roaalt ita not very hkely this “actor will he the
discrimmating tactor as well that cxplaims the diffmenocs *n suceoss hetwoen the evreral] mean
of "PW Software Sucocss and the ‘P Softsarc Sucoose’ of a particular type (or class of) P
application

Mevertheless the commitment of top manapemert probably will as well predict tha succass
of PMV saftwasc aa 1t docs for numerona aothor tyes of svetena. For thia roason at a later stape
in taik reszarch ke predicting power of cormmitnent toward PR softerare wAll be “rovcsn
pared.

PM Software Success

On the right side of the scheme the constmicted vanable 'PW Sottevare Suezcoss’ 15 posi
tiomzd. RBaszd en the cxplaratory Iiteratine rescarch 25 deazrhed in Chapter 2 and the asaemp
nehs in the previous paragraph several associations heceresen the three contingency facoos
and this varahlec wore suggosted.

Mewertheless this variable mself and irs poteadal sttribures are sdll relacve ankeewn, Tn
wlich ways can the vanable 'PM Software Success’ 1e assosacd? What measu+os are adequate
in chus specifie coneexe? And what values w11 this warasle have?

In Chapter 3 zhis waniahlz will be caplered wath help of zeveral thenvetical models. Tator on,
in Paragraph 6.2 the way ir whizh this vasiakle w11l ke assessed will be explained. Bur fiest
the attenticn will be concentated en the contnganey factors in the left side of the Concep-
twal Szheme (Fraure 170 Tn Chapter 4 each of the three proising contingeney factora wAll
cwplorad nomcre depth. What nrgamizational charactoriabca arc mtercsting nthia contost?
Wihich PM mcthada can be distngoiahed? And what tyes of PM aofteae arc availahlz on
the: tnarkec?
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Contingency Factors

Aftar the exploratery iteratue reseach, as illustreted in the pror Chaptes 2, it hoeaine
clear that the rise of standard methads can e scon 82 an nnportant dovelopment 1 the P
ficld din“ng the “ast decormia. The mfluence af PM mezhads on project outcome haa hoon
atudicd by acvie-al toscarchors {og MacConnack ot al, 2003; Milomevic & Patmnalool, 2005
Monie et a., 2006). Some authors believe that tha nas of standard PY meothods has a positive
affect on the mrojoct nutcome fe.g. Rasrdiman ot al., 20081, others belleve that these nethods
arc eritieal Aueocess tactars of pro‘ect aucacaa (Toney & Poweers, 19970 FPmally, Berzner (20007
claima that standsrd PM tonls {Section 237} impact standard PM methods (Lo proocsal,
wihizh in thoir timm hawe a poattive offect onoprajoct outcome.

Surpnismgly until o there haan't hoen condusted any roacarch ahbout = peasiblz relation
hetwroon the vac of PM methada and the implementatian of PM sottware. Could 1t be that the
vac of these mothads flucnecs the aocccas rate of PRI softaare? By counsaling the director of
Fontea and scworal other ractitioneras m the P Az2ld -hia 1dea proafed nat to ke tan ar
fetched. They belizver thare might be a relaticn. Often orpanizations that work according to
standard methods control therr PRI processes better than chose haz don't waork according
theac methads. Supparting cortrallad uniform prmecaacs wath PV anttware 18 copeocted to he
mars sucecsat] than mppoting mote varying -ImocciEes.

Besides working ascording foimal PM methods the kine of PM sottwanz zould Have anor
mous impact an the wnplementatimn apcocas tate. The cument tendeney ia shafting from
cuatam it antbarare to more generic and oven aft the ahelt sobarare packagea. Put daca thia
lzad to mare aucecastul inplomentationa?

Tn thiz chapeer hoth avatingecy factors, P Wethocs and ‘P Sofeare’, will be explored
in more dept. Before theae two factora will he invastigated a paragzaph will be devotad to
the firsc contingeney facwor PAM Organization’. Frery tme 2 contingency factor will he
intreduced, a pictura will highliglt the positicn of this factor in the Preliminary Framework.
whicl has been nuwradiesd inthe previous chapeer {Fiygure 171

FM Organization

In thiz thesiz the t2rm PR Chganizaticn’ will refer to a wholz2 craanizaticn where P
coout. Tt1an 't restnctad to the pmjoct atganzation (.. projoct team) within an orgarization.

While atndica of PR aofbwars arc plontite], fow stucies have investigated how Software
fuceoa’ of PY actteare diffors “or varying nrganizational vanahlos

For the poopose of this smdyv it was dacidec. to =lore the items “Activity Sector’ and "Size’
of the argamization. Fesides thess twa 1tona, other avpamzational context vanahles such as
‘Project Complexity’ and the Matwity Lewel of PR alsc coald be interezting to investizate.
Fut duc to the scope of thia theaia (fime and resource constrai-ta) and the atrivng for athac
tivoncas toward the reapondents, it wes decided to limds the croanizational veviables to a
mamum of twn. Both of those varishles can icledive essilvy be obmainad by asking the
respondents. T this peragraph these ovn organizational varables will e explained and
Tmetvated.

Aectvily Scector

Deespire the nunercus studies relared to factors which infloence T8 success, vnly a fewr have
addraszed the inpact ol craanization type on [5 sumcoss.

Thur'ng the 1990=, 1oacarchers began to distnguish sctwecon managoment imformation
gystems (MIS) dasined for oublic (povarmoent) and private sector organizancns (Bratschnai-
der, 1980; Mewconer & Caudla, 1921 Cate-Baril & Thempsan, 19931 They 211 dertified
several differenves berwreen KIS for public and MIS for private sechors,

In the conrext of the PM a recent study (Grant & Peovoiaccer, 20060 evaluated the P
rarurity leve's of four differenc indust-ies. This swdy reporped sigofizanc lesver levels of
matanty n the manuacstring acctor. Tis awdy didn't ident'fyr the reasana for thiz phe
narmenon, huc the researchers guessed that perhaps in the manufacturing arena, the need for
PM ifrastructore ofton campozes with 8 chuat and aubstantal manufacaning cperations
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4.2

infrasouchne. Thia competiior of infrasbuctures share resemblances with the previously
rerosnec Hecon 2360 differences between progect and functional arganizatinnal atrmoe
tures.

Theae cxamylea of diffzrercea hobwoon puhblic and private organizarions and the variances in
racdrity levels between induscry sectors illostrate the ossiihige that the suocess of T
aonftware diffew n cach secton. Thos it was dooided o measure che item “Acorng Secoar’.

Sizc of Ohrganization

Roscarch related wo howe success rates af P sottware ditfor for crgamzations of vanang
arca 15 as well imited. Same studies have focused an penoal TS mformation technalogy (TT)
adoption (c.g. Rnol & Stracken, 2001; Caldena & Ward, 2MK). Within those stedics, many
reacarchers noted the re'ative difficulty o small and medum #sired argamizations to adost
naw svetemns. Bl and Raymond (1993} supzested that smaller organizations have fEwer
firanaal reaources, lower tochmical cxportise and pooror managemoent aalls, when comparing
ther b larger argamzationa.

Tiboratme ard Pol'adlk Johmnaon'a study (2003 mdizated <hat the kind of PY saftearc
gelected by PM professionals is siprificastly influanced by the firm size. Larger firms wers
asanciated mere often wenth the vae of highor ond dmove cxpenaive and protocesional) B
anftwarc. Thia rclaticnahi scems “ogical hecavac larger fime can vmally aHard -no-e ospen
arre sottemae.

These studies clearly ilustrate the possibility of an association between the size of an or-
pairation and the sucocsa of PM anfterare. Therotare it was dooidad o measure this ranabls
in thia reacarch. There arc acveral waya to measurs the are of an argan’ration. Kimberly
(1976) Wdentifed four suhatantive sspocta of 17e, which ara the perzonnel available, plivzizal
capacigy (e.g. nurmber of heds in a haspicall, orgarizzocnal in- of outpots (.2, turnceer,
discreionary resources avalable to an organization {ep. net assets,. For this study the
reraomnal avalablz e mumber of o ployeca waa decided ta be the most approprate measure
of orpamizaticnal size. The two foremost reascns for thia choice werz that most respondents
Prrakably can give a quice accurate estimation of the number of emploress their creanization
counts and that these numbers easy can be oatainad by a sinple questicn.

PM Methods

Induvatry reports, c.g. Glokal TT Project Managoment Sureey (KPMG, 2002, 20057 and Po
ject Management Survey 2006007 of (Ynje Thuversitoit Amaterdam et al., 2007 highlight
the gowing adopton of PM mecthoda, atandards and -wacticea sevoar ‘avge rumhos of
crpanizations. In thiz paraprapi the 1major concepts, the past, the cwrent maim typas and the
rredict'ons of the second contingency “actor *PY Mothocs will he deserbed.

Rased on th's mfmmation a classfication wa'l e prapoacd that w4l he used to cluater the
waroua methods, By clustoring tho methada in anly a fowr archetypos 1t wall wath asy luck
hacome poasible to discowor amne goneral aasac’ations boerwreet T WMethode® and che othar

varahles 1n the frameowarlc.

Nefmition of Methed
In thiz soctian the defimitiar of methad and other related conoopta wall he mesented and
axplained. starting with clarifying the difference bersreen methed and methodology.

Method versis Meiliododynr

Although methad ard methodology often avnansymauns are hempg vacd, thor denatation s
different. The word "method’ is descended from the Gresk langnape, meaning: “Bar of
nrvessgster T {Cmhelm & Agerfak, 1999:231). Jawaratna, a scisntist who studied methed
alngies, defines ‘metqod’ as: A0 explicl ver of stuctaring anes thinking and actions®
{Tavaratna. 1974:35).

Wethndelomy is a Greelt cerm meaning ‘the soudy of metheds’. The Cnfiord Dhictiomary
fHrpaon & Wainer, 1989 defincs methedalopy aar “Fhe study of geatemanic methods i
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Therefore it would Te more covrectly o speal of “methada’ when referring to apac'fic wraya
ot aprrnaching and anhdang rodlema avd to reserve “methodology’ for comparatve and
criizal studiss of 1nethods in general. Conszquently, o tus thesis the proper tetm methed”
will he used {except in case of citstions) when referring to specific waws of approaching and
anlv ng problems, ke the PRTNCTZ or SCRII mcthoc.

Forsmuedive

A impartant concept related wth methnda 13 "perasccowe’. A porapocctive 1= 2 theory of
howe a methad shovld be eanted cut (Cranhohn & Agerialk, 1999). The insthod constructor's
roapcctve 1@ hasad on how he or she perocives thz warld. The perspective 18 nat noczeaarily
made awphat in the methed. Tta frequently nnphoiz anc mken for granted. Nevortheleas a
1method is always besed on s perspectve which in ita turn is based on prncivles, valucs,
comcephnna, capericnecs, catogomica and debmitions. The main thought belimd PRINCTZ

micthod, forr instar oz, 1a the focna on produc: delivery.

Ilemoents

Wost mothoda typically cansiat o sovoral clomonta (Figore 2210 Theae clements cover the
mracasazs, the meana and the ponpls dimenaiana of a2 method. For instance. all PO methods
vac tochmiques and tools. A technigue 1a 2 way 0 which smmcthing can be dare, hke a
prescribad way to maks a plan, creating reports or control the quzlity. A tool helps with
apphing techniquea, like a plan baard, a farm or an T5 ayater . Further most P mcthada give
ioh deaomiptiona anc herchy distinguiah d-Herens roles sauch as prajoct mmanageor, cwocubive,
ALTIIOT LIRUT Sl

Ancther example i thac PY onethods nermally nclude scandards. Thess descmbc what s
menmitted ar net perritted mothe wands, Standards can ke fonmal, like decision standarcs or
monrz informal, auch =5 wrodect comventiona. A3 final evample the element activides™ is
axplained. Often PM methods include wliat meetings, reviews. milestenss and other general
activities each person must attend, generacs or do.

Modef

Ancthar concept which repeatadly s relatec with 2 methoc i a ‘tmedel. Almost all methods
vac 3 certral madel o framework which provide: stroctare = help commect the act af 2o
cepra that farm cthe major thoughts hehind the method. According oo Yourden (1989, a
medel 12 vacd to taphhght cotain ont'cal foatmea of 3 systomn, while senuoltanooesly de
emphasizing other aspecrs of the svetem. Exarmiples of models hzlanging to eminenc T
micthoda can be found m Appandix TT1

Hiatary of PM Mcthads

Singe the mic 1970:, M assecianens around the world Lave made sericus awemprs w
preacnt themachecz ga pirofoss’onal assnciations (Mona ot al., 2006). Cther tradiaonmal prafea
awma dist1gmidhed thomazlveas by emphassng standards such as developing quality marks,
competenee n their hcld and by cnamang that thor monbors mect these standardz. P
asanciatinta heve spent conacoahle time and cffart in developang Bodica of Knowledge
{BOR: andior methcds, The roors of the FM mechods Lie in Morch America (Turner. 19900
all cthier continencs elaboratad huather cn thesz (Baardman ot al., 20061, Tndeed the porular
17y af theae haa hoon notsble. PR methoda and hodics nowadays are vacd plobally (o
EAMPG, 2007 Vrije [niversitoit Aratordam ot al., 20070

"M roechods were developed for different reasons Sore metheds were developed 'in-house’
hy companica a8z a reaarse m 2 neod for struchored worvk ot waya of contrallifg the times and
Tud gets of projeces. An early example af such method is e PROTOSTA mechod of Philips
1959, Other PM methada wore developed commeraially, mostly b conanltaney firma, hike
STIM by Cap Gemiri, or a1 n the caac of the PRINCED? method by the gowermment af the
ITmi==d Empdom. The last groop af methocolag e atoma from rescarch inta PM and 3= mostly
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created by krowledge irstititions, like Zor instance the TREAT mothad of the 5TT. A shart
evervicw of some well known and often uscd PR mothods can be Sond in che Appendix ITL

Taxcnomy of PM Methods

There are lobs of different P methods, but uy liceracore there wers found aio more chan
two cwiating claastheationa of PV methoda. Thess were a mxonamy hascc on the degrec of
coromony and ane haaed on the proacnece of PR methoda and the amaount of hest praczicca.

The first taxenamy cansiscs of the ‘agile or light proup” versae the Teavy weight frame-
worka (c.g. Alloman, 2002 Charvat, 2003, The “hght' group has hitle ar no corenmay
cvamplea e SORUM, TSTIM, Crwvatz], Acatve Sottware Developmeont and Tetreme Prao
prarmmimg %Pl The “heawy group conatata of methadelagica which have comaidoahble more
fmnal procedures; cxamrples e Rational [Inificd Process (RUTE), PRINCEZ, PRIGOK and
procaszzs bazed on the Software Inpineerine Insttute’s Capatility Rlamnty Madel®. Tioth
theac light and heawy methoda arc casscs of genorally acoopted PV nethnds. Additianal
altions hke ‘aheence of PY methods’ or in-houvse dowelaped PM methads” were not included
in thia clazsificationt. Ftheor thore have hoon no mdizations that the degroe o coremony 18
intlnences the project snecess. Therefore tha second wmvwenomy whicl was found in Jiterarurs
accmeod more appropriats for this smd v

Forr the muipwsc af this study the tzxonomy of PR methoda a1l be cxploited that wwras vacd
in aimt ar reparts (oog. KPRG, 2005; PSO Parmers, 200%; Y e Liniveraitett Amnatercam ct al.,
2007 The raason tor this dacizsion s owofold. First, by choosing a remudarly used mvonciny
the Andinga of thia rcacarch ca he conmpared wath carhior sndica. Sceond, althovgh it's bong
argred (c.g. Tumer, 19905, Bazrdman ot al., 204) whothor therc’a 3 relation hetarcen the types
of this taxvcnomy ard taz project success. there could be ar zzsociaticn betweaen the trpes and
MW Software Suceess. The tavcnamy of P methwds chac 45 osed wedll aommizt of e PA
micthads, in howse developed PR methads’ and ‘standard PM methada’.

Ay O Morhieds

The fivsc group of organizaticns is Cwse that do noc use anw formahzed P methoed ology.
The PAI processes In these orgsnizations most likely aren’t standardized. Prejact managers in
theac orgamratiana run ther prajects i thoir mam way. The sccard graop and third group of

CIpAIzations are those organizations where the usz of formes] P methods is dominant.

Fr-hoange o Fosve-rrown BW Methods

The scoond group roprosonts thoss ovganisetiona where fanral “n-house deseloped T
tatheds’ are most daminant Tha P methads these argamzacons use are developed in-
house or home-growrn. Thess matbods are not publicly available, but are fonnzlly being vsed
within a specific arganization. (fcer cthese methods are derived froen the 30 called sandard
PM methods (ace thid group) and adusted to match the arganmizational cantext. Tn the repart
of KPRG (20050 thece mivtures becween cwn and standard P methods 2re called Tywid
PM rnethodelogies’. In the taxorcmsy of iz sudy tha hybrid” groop will net be unlized. In
am crganization the ‘mest used T method will be ar an ‘in-house develnped PY method’ or
a ‘standard TR methed’. Teaving the hybed” aption oot w411 forez the respondents ta chonse.

Soendsrd B Afarbods

The thrd crre scandard PRT methoc” carresponds oo thase argamzationa wwhere the fore
mnst aged P mmcthoc 15 a gonerally accotted methad or bodw. Mary of those ataca-d PW
mcthoda are free o coste end pubiicly avallasle (zpg. DSTIM) Tn ather zaaca the standard
rethods, alzhough seing free to use, are swned v authorities (22 PRTYNCE2) or insotuces
foug. PMBOR). These often acll atraighttorward or indirect via canaultancy hmnma o~ traming
centers —method superoing heaks, trainings and certifieanans.

¥ Capahbilic Yamrios Madel @5 a orllectinn of model framemwrmbe tor asseising the macarioe of a specitic prucdce. ke
Pramice Areas are used T idantite the variowg levelz af maturiy. © WM nowe consists of: Seioerare, Peop e, Snkmase
dgLisitian. Srezms | nginzzring and Invegrated Prodacr Deselapmene
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Fouture of PM Methods

WWhat many practitioners now arc laaking tor, particolarly thase charged wath develong
PM 1nethoda wathinn ammpanics, 1a et leaat anme evidomes to show that <he use of foomal P
mcthoda and practices (wnduces hetter project aatemnes. The curten: dats on thia 18 anly
alight (Pinto & Slowin, 1988, 1989 Momia, 1987, 2001a; Ibbe & Rl 1997, Crawtord, 2006
Baardmnan et al, 2006). To idlustate this, Baard:ams ot al. 2006) note <hat protzssionala being
intorvicwead cetimate the miflucee of 2 P methnd o the projoet avtoome vanea troon 10 to
40 porceat. Yet chore 1@ nn ovidencos that demnmazratss 8 causal relatonship setencen the
applicaticn of fornal P& metheds and project outcomes,

Aa methads are boing develosed fromn perapoctives, wwhich are bascd on prinelea, walocs,
cOmcapinma, exporicnoos, astegarics ad defmitions, they wall change in thme. Basrdman ctal.
(200%) assmne that the demand for mere intzrnatconal orientated PV mcthods wAl” keop
inereziing as the glohahzaoon conomues. Fven the use of incemationally used smandzrd
rmcthoda ke PRIMCE2 ard PWBOE arc mostly limited respectively o West Furnpean
countes and Marth Amenca. Tlovarever large imultnatianal orgameetiona (cg. TNG, Philips
and IBM) have aheady stanted to develop these intamational orentatzd P methods.

PM Sofiware

Tn th's paragraph cthe thitd contingemey facztor ‘T Soterae’ will he lonked into cxten
alvely. The paragrash will start with a description of the lustory and the current marzet of
PM aofterare. Moxt, differert PY aottware typea are beirg classihed . Tt exqpocted <hFia tamom
omy will help explaining why particular contingency factors can he saanoated with a Tagher
PM Saftwarc Sucocea ratz. [Tapetully theaz predefined tvpea of P softwars rovez] that some
aorts ot PV applications arc mare succesaful than other lands in cortmin conctions. The

parzgrapy encs with some futcre prediztions abeur PR osofoware.

Origin of PM Software

Supposedly, the first P sofowrare was T2, whicl was develeped b Tatasaab (Tohansson,
19997, Matacaab was the data processing division of S=ab Auvtomebilz. T the 1970s PAT
anftware atarted to be vacd on largs projoets. Thoaz first mamfame aystema wrere towt baacd,
difficul and cxpersive to aporate. Thorefoe itz oot awprising that ar ons of the fst P
comforences (im 1972% PM aofbwrare techmiqaes weore not mentioned at all. Althoogh during
the 1970 and 1930s resovree leveling alpenithons occupicd aome of the premium minda in
umworsit'es ad aoftware compames, theas back thon didn't esught an wath practzancr
project manapers (Banes. 2007}

In the -md 1980 rmcro amnputer PR aotteare started to bocome more popular. Softsare
waz ported fiom maintrams systeme to the 1icro commiters. Tha fizst commercial schednling
anftware for this class of conmputer was develaped by Vicra Planm™ng Scrnizea mthe K in
1980, An article wntkon by Aasad and Waatl (1986} alrcady proscnted s ymofile of the capalih
tizs of conmercial PO system packagzs. Thevy underlined the smersine mmnber of PA
aofoware paclages for che microcompucer beides che rraditional -nainframe syooems.

Tarly PY sattware tor the PO {cp Primavera and Artomiz) waa ooncentrated on angle large
rrajects: and it wad Hmited tn the numbor of tasks and resoutccs that oould be hancled.
Microsott Project (further abbreviated as MS Project) was oz of the firat Toww ond prnducts
that pardeular aimed at senaller projeces. Bot soon WS Project exmerienced scromg com pecition
fronn -moduets auch es Sapor Projecs, Tlomet and Praject Scheduler 4 (PS40 While reniing on
THDS, Projoct Schedule 4 was the first P softerare wath a real Craphica User Tneortace (41T
With the shift to entorriaz P, PM antterare waea dovelcpad to support multipls projects and
multple nsers.

Bar the cecand half of the 1920, microcompeoer Y osofoware: had all the faatures s even
1mmecl mors than needed ber the average project manaper. For instanac, Project Schedule- 7
was able to handle an infrite numbor vser defined fields and quize comnples customizacions,
Weiornantt Projoct U8 incoaponated many easc of uss features such as ‘predefined project
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templates’ for bepimear projact managers {Jaafar & Manivong. 1998).

Tn the year 2000 the majoity of thia deslkenp PM softerzre had become far more powerhul
Winet antterare waas able to rovide chiont/sersor enTon monts, oross projoct roaoaros analysia,
crosg-project 1oll-up and 1zpeming (Liberatore & Pollack-Tolineony, 2003, Teday aearly al- the
M sofoware is Web-hased (Project Manager Todav, 20003 This seferars can be wn plemenced

as a Weh aprilicatiar, acecased through ar intranct or the mitemet oang 8 Web hrorsar.

Warket of "M Saoftwarc

P studying the origin of PM aaftware 1t hecame elzar thore were and soll arc many ditfer
ant e af PV aotoware (c.z. Gidn, 1983; Scachnrat, 1998 De Zwart, 2001: Garmer, 20077
Thiz large waricty o PM aofeare w1l ma'te it mard to formulate any genoalized recornmen
datiors. Seccnd. tae evaluation of software that only =411 be pheerved 0 one ar a tow cascs
can 2azily becoine biagec. For these remsoms it was decided that the emrent avatlahle FW
anftware hac to he cateporized 11 a fow diat-ctive tyea.

In htorature soweral archoetypes of PV aotberare could he distimgaished. For mstance Aasad
and Wasil [1986) divided PA softwars Into three catcgarica o~ lovels hased an thor capabih
tizs. Sofraare o lewvel 1 perfonmad stmightioewzrd project analysis. woila those of level 2
added project amtbnl and progress opwertng teaturea Level 5 PR softwarc was capails of
handling multiple projects wath ahared ~canuroccs and had advanced repoting foatres
O Cormon (1997} suppracd & catcgorizasion of PV antberarc kaaod on intelligence asaistance.

A tluxd exmnple of classification was nsed by Liberators and Pollack-Johneon {2005}, They
categomired the PM sattware packasges a2 oither high ond ar lowe ond, hased on price. Thgh
end raclapes did cosc 200 or wrore, wihnle low-end wackages did cost 3600 o less, with ne
packapes pricad betwzen these levels. ILsh-end packages tended to have more featizes and/or
the abihty to handle larger-sized projects and perform more multi-project mansgement tasks.

A final examplz 1= represented b the lapic Chadrant of Gartner? (2006, 2007, Gartnar
diatinguahea tovr groups {leaders, challengeorm, viaonarica and miche playera) of PP antt
warz. The distinction between these groups iz bated on the ability to execute and the com-
Meteness of wiswon CAppendr VT, Figure 132 & 133).

Taxonomy of PM Software

Manw of the classificaticns, listed in the precading section (Secton 4.3.2]. would nowadays
ba lee relevant. Just about all curvent PRI coftwars has the akilities of lowel &, meclodes help
acaistance and can handle mu'ti-projece managersent caglks (Project Rlanager Teday, 20063, Tn
addition the Swmifsture of a half~dozen majioe Bemes” (Gutoer, 2007:3) that detennined the
clzegificanon of Gartner couldn’t be craced kack. For these reasons a new interesting clasaifi-
cation of P seftware was proposed for this smdy.

Baszed an the review of peneral 13 research (e g. Grvas, 1984 Taafar, 1998; Sawnver, 2000k Reil
& Trwrana, 200%) ceaonba’lv two types of aystoms can be distmguizhad. Thoac syatoma that
have heen developed ‘in-house’ 25 costorn swscems and are not pemerally zvailable o outkiders
and those which me 2ither commnercizlly developad and marketed or developed by sottwars
rraviders. Far this paper, commaoroa developed antteare, alan lownwwn as packaged safowarc,
ahmnk wrappad, commmeroial off the shelf (CCFTS), moanz all aoftwa-c anld as = tracable
prodect (purchased fem a wendor, distributer ar score) far all corpaer pratforms (Gradin,
1991 Klepper & Haroog, 1992, Andersson & Milssom, 1990, Carme’ & Sawyer, 1999, Wich
commermally deweloped anbarars, the mzcllectual -woperty 1a gonerally Teensad for vac rather
thar anld suaght aa the wondor reteina swenorship of the application and negobates = loons:
wath the purchescr (Carmel, 1997, Tdward & Fovac, 2001).

When an application is cuscom-built, all the bells and whistles o the existing processes can
bz menmorated. The dove’ opment af costom built aatterare woverover trequently 32 not
faviared, as 1t is ime-consuming and expensive. Small businesses, unlike their large coanter-

rarts, often oven lack the organizatiomz] reantroca and techrical coportiac o dewclnp a TR an
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house, In other words, for smal. businesses coomnercially developed systems are not just an
attractwe zltemmative hut, In fact, they are the anly way o z2equire a 15 (Janson & Sclhrama-
man. 19%6).

Implementing this commercially daveloped software givea 1iac toa unique act of raka (Tivan
1990; klenzazemi et al., 1990, Pellocl: et al, 20030, Same fieatures may be incompatil:le o ch
the orgam=zation s mformatinn noeda and buancas proccaacs. Thia problen can be solved by
adapting the husineas proocsaca to the snfbware (Mavenpart, 1998; Phrahalad, 1999 Tdward &
Erwvac, 20010 or by adapting the anftarare to the homineas proccases (Croas, 1984 Light, 20070
Tach approach has ita drswhacka including increased 18 coatz, lomger inplementation time
and 1naklity tn hemehit fron the perradic vencar imtiated acfowrare updates.

At the PM sofzware market, 1k= at other software marlicts, the i howse developed aystem
accme to be ar ita last lege (Tavdon & Teudan, 1994 Cnmby a fowe lavpe orgamrationa anll
ut'lize cuatom built P anttwarc. There 15 an inomasing body of evidercs that suggests
oTgamizatiors arc shitting from coatorn built to commeroially develaped sotevare tor major
appheations (Meloice & Toocke, 1996:; PriceWarerhovoac, 1994, Sawver, 2001; TTaughton &
Ficleory, 2004; Toworsft & Taght 20065, Only 8 minonty of 1cal large orgamzationa #oll
ut:lize crstom-brilt PR sotrware. Althongh thave are some open source FM applications (e
detProject, Open Waorliheneh, Trac Projoct) availablz on the Wab. it looks like the commer-
cizllv develaped PV aottwarc 15 the futare.

Thia large graup of commeraially develapec softerarz can be dinded i tara Siea. The firat
typa, which probably iz -he most comnmon. 1s the ‘ganaric PM sofrwae’. Larpe. contiparabls.
poneric paclages oovor the fulleat range of avpamirational PY activitica and procesaca. Thia
anftwars neods tn be configured to auppart the apecthe PV act’witics and procesacs within an
crpanizatorn. Well known examples of this type of softerac sre W& Projoct, Primavera and
Clarty, The secomd type, wineh s relztive new, s the M software that suppsts a specfic
PM mcthod. This farther eallad mcthed specific P software’ misht soinetimes require little
taloring, hat the mmain proceases that belang to a partcular PV methed sic already n prlace
Sorne exmmnples of this tvpe software a2 Project in a how, 1 method and Plonet. Appendis TV
ineludes a list of all methoc-speciie PAM software vendors that were reparted 1oy this stucy,

Based cn the increasiiz nee of standard P methods {Faramaph 4.7 and the naw type of
P acftware (1.c. methad apocoific P aoftweare) the ta=onamy of PM aotterarc in thiz rescarch
wAll he hasad o1 the amaunt of imalemontetion effart and it will consist of three groups.

Cragivam duffc P Sofware

The frst group ‘coston-Fanlt TR softaane’ has oo 92 develnped fiam acratch. Theretoe the
implemenaton probaldy will e relative time-carsuming ane the implerenczrion costs Tngh.
A hig zdvaitape of custom-buil: PR software’ is that it ean be malded to suit omique poc
eges, a0 the eventual fit can be perfect,

Crarerio P Sofeare

The zecond group, which will probably be the larpest group. is the ‘generic PA scftware’.
Thiz nainly commercizlly devclaped aotterare often has lnads of smndesrd functons and
foatures but has to be comgered to aupport spechie PV proccasca. The mplomentation eforts
of this genovie snfbsare wAll aa a 1oault, whilat less thano <Lose of custom-built software, be
rwsdest. This gere-ic PM sofbware grout: wall, when encountered. alse wmclude open soures
PM snftwearc. This hecavss moat open souroe PM antterare Al have o be eonfigored o omrdar
to support speatic PM procesaca. W an open soarez PR appheation @ develaped to aoppant a
rarticular PN methoed it wall he clasafied to the thnrd groe.

Meothind spoetfie P Seffuerc

By the clard groap, ‘mechod-specific P aoftaare’, implementacor effarts are expected o
hz the smal cst. The reason for ths = twetold. Tivat, the apocific standardired PM proccasca
arc ‘emhbeddad” {9 the software. Sceond it will ke 1ikely the vaos recognize these proccasca
rght from the atart. Tharetore there mmbably wall he o need for extenave configurationa
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and;or trainings. An important Jrecenditon of havasting these Jow Implementaticn 2ffores is
ot cavrac that the cuatmmer nrgamization aheady showuld weerk for at least be familizy) with the
apecific standard PM methad.

Proapects of PM Software

Crawtord ot al. (2006) reported a alight morcass montercat for PM aofbaac n the Project
Wanagomet Jaummal and thz Tntematioaal Projoct WManagement Joornal. Tn hterature acveral
trenda of PAT aoftware sme prodicted.

The vendara of commeraially dovelmoped P aoftware wall lecp nwenting now wavs o
difforent’ate thomaclvea 19 the hoaswy competing market. According o Gartner (20007
cwamploa of recont inwontinma arc the flesable hconaing ard delivery optioma, auch as Sottwarc
as a Sorviee (MEa%). Forther Cartmer -wadicts an mercased mitegrat on of praject portfcha, TT
gervice z0d application life oyele management (ALK honctions into comprchensive TT
Plannimip and Contral (TTPC) apprheations towad the vear 20008

Pollacl: (2007) stapes the TS toels, cechniques and aotbware a617 =111 regularhy be refined
and immroved. Tlowewer, the refinements suggeated wall be quant tatmoe and wAll be nHzred as
a way of increasine acouracy of estimation. Pellack predicts no significant innovatve perspec-
tiwas, techriques o toola will ocour n <he near foture.

All these pred ctions have one espeoct 1 commmon; they pradict the 1neremental develapmment

of PM saftware, nn radical myventions arz exqaected.
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5.1

Information System Success

In order to sssass the success of PR software. first the concept 'Sucecse” wathin the comtont
of information avazoma will have tn be westigated. Thformation Syscem Success’ 15 widely
accepred throughout information systemn (further shortened as T9) resezrch as the principal
eriterion tor cvaluating mformation ayatema. This chapter gves an cxamnaton of throe well
astaalished thecreticz] modzls that ow to represent or 2xplain Ts Saccess’. Acter ntroducing
cach mndal’s main dea, cvery madel wAll he revowad. When the atrengtha and wealknesaca of
cach particular madal hawve hoon discusacd, the puricss o using the model 1n this reacanch
will he cvplamed. Tach paragraph wll ond wath = figoe 1n which the cxactly dupl cated o
Jdeducted 1tems arc rovealad

The firat tandel that will ke intraduced 1= the Thelong and MoLear Iode] (1992). Tli= reason
th'a medel was choaon s that it categorizea the mumaersus moeasures of ‘T Susecss’ it siv
main direnaiona. TTenes the chance af an iroportant maasne of *I5 Succass’ being overlooked
wi'lim thia wavy be di-nimiaed.

The accand madel that wAll e desaribed 7 the Tochnolosy Acceptance Wodzl of Davis
{19861, This medel explzins, frorm a behavicr perspecorve, why indindoals de or do not adapt
a mchnology. The grovnd for sclecting thia madel 1a tercfald. Firat, this model caplama
indiridual motives that lead to the use of an 15, RBecavae the unita of analysia i thia rescarch
probably alzo will be individual projact manasers this mndel covld caplain thair motivation to
nge o not to use PR software. The second reseon, for dasenbing the modal of Tavia, “a that
the ves of PM anfbarare can be nhligatory or volantary. This males the dimension "Amount of
ITec” imto an momTeot neaame of Th Success’. Movertheless the hehaviars that lead to usc
could he nceresoing o investigace,

The third medel. which will be outlined in this chapter, is the Task-Techrclogy Fit medel
of Gondhue and Thompann {197). Thia nndel cmphasizes that a8 hetter £t hetseen the
individual task chaacteristics and the tecknology characterstics showld Tead 2o an mercasc of
petformanes The casks character:stics are supposed ww match che PM processes withia an
CIgaizaton. As z resulr it would be reascnanle to conclude that a hetter bt hetwoon FW
aofoware and PY processes would Tead oo Tngher T8 Suecess.

Nelone & Mclean Model

The Telore & Melean meodel (19923 is an impotanc eonodotion to the iteratre on 15
Succoa measurement, a& 1t was the hirss atody 191 try'ng to create sne arder in T8 recarchers
cholces of success measres (Seddor et al.. 1999,

Tn 192 Teliane and MceTean identi<ied ower M) develaped mosaurea 1n the 180 thooretizal
and empirical smdi=s they reviewed. To oigznize theae various measures, 25 well as to prosent
a mare 1tegrated wiow of the eoncept *15 Success’, they mbroducec a comprchensive taxon
cmy. Thiz raxonemsy iaclnces six main dimensions.

Later om, 11 2003, Ielone acd MeLean modermnized their model, which led to soine small
changes in the soructure of the taomomy and the addition of & new dimension Sereca
Cmality’. This updatad model will net further ke discussad oo this paragraph but a fimwe of
thiamedel can he found in Appeadiz VT (Figare 134),

Wain ldea DMM

In the atwempz o introcuee arder o the 15 sucezaa resemch Delone and Flclean (1997
asscmbled a relational madel that inteneelate: @1x warahle categoca. Thia mndel wwras haacd
larpely ca the basiz of Mason [1978). Mason adapted the communication theory of Sharnon
and Weaver (12490, This themw distingu-shes three lewels of irfarmation. These “evcls arc
rechnical, serpantic and effectiveness or infloence lavel. Mlasnn vzed chese Tewels to detmon
strate the sarial nature of infeimation. According to Waso an 15 acates information which ia
comminicarsd o the recipient whe 15 then influenced o nat. The sy interelated main
dimensiona which shape the Delane & Malean (TR made” are Syctermn Qualic?, ‘Taforma-
oan Qualite, ‘Tnfarmaocn TTee’, Tleer Satisfaction’, Trdiwdoal Tiepact® 2nd "Orpanizational
Tmpact’.



The firat vanable 'Svecem Chia'ity” measures the infarmaton processing systern itsalf. Fxam-
Mes of measures of thic varialle are Trtegration of Systems, Response Time', "Reliakilin”,
‘Comeent nf che Tecabace’, *Accessibiligy” and Fase of Tac™. The majority of thess meoamires arc
fairly stmighttorward and reflecting the meore techmcal performance charactoqstice of
information systems.

The second wanahle ‘Tnfizrmation Qualiss measures the qoality of the in“mmation which ia
cutputted by an 15 Somz cxamples of Tntarmation Chalise’ measu-oa are 'Acemracy”, Tomn
Meteness’, ‘Relevance’, [uFicienay’ and ‘Report/ Tnfnmation Tacfulness .

The third vanahle 'Tnfomat'aon Llse’ determines the reoipiont conaamption of the T3 cutpot
Tnformatan Tee’ is “recuency reported as measurs of 15 sucecas. Teformation Tlae’ can be
meaantd in meny diferont wava, cemmples e Frequeoncy of TTae’, “Actaal Jse’, “Re
ported Percerved Tlae’, “Voluntary™andatory Use’, Specific Tae', “Momber of Sesions,
“Beambor of Wisqutes” and “Mumber of Functions”. When the uze is requived or mandatory this
warahle hocmne losa usctul . Pevhas then the tollowang variahle can lelps oot

The fourth warable Tlaer Satisfaction’ measures the recipiont respmmac to <be vse of the
cutput af an 15, According ta Delanc and Wlel.can thia wanrahble 1a probably the most wadely
uzed single measure of ‘I% Suceess’. This mainly is becanze satisfacticn has a lugh degrae of
face vahdity. Tt'a hard to deny the mueceas of 2 ayatem which 1ts nactr say thoy ke, Tot alan
the fact that hoe are many tcliable tools aveilasle that can measurs satisfoction. like the
instument of Tai'ey and Poarson (19833, makes thia wanable popala~ Thatnctiona can he
made hetwoen for inatance Tlsor Satataction”, ‘Too banapement Satsfacticn’, 'Cherall
Sansfzetion’ and Vsor Informacion Satisfaccios’.

The fifcy warable ‘Tndividoal Tmpact’ reasures the effact af the nfarmation on the hehaviar
ot the rocipient. Thelane and Veloan note this wanasle probkasly iz the mest dificalt to
define “n 2 non 2mlaguous manrer. Tmpace is for insance closely related o performaace, but
alzo better uncerstanding. which can lzad t= better decizsicn making. Fxaaples of ‘Individual
Tmyacs measures are Treciawen Quahty’, Tack Performance’, Tlker Inderstand ing” and "Ciost
Awarenoss

The s1xth and final varialde ‘Orgamzational Tmpact is the effect of i-formanan cn orpaniza-
ticnal performance. According to Delone and Melean organizationsl pericrmancs is consid-
ared af aubatantial imporEnce to 15 practtianors. On the other hand. academic resemchers
have tried to avodd porton-anes measures, apart fom laboratory sadies. Thiz becanse of the
difficultica of 1anlating the effzct of the TS from athor effacts wbich in-lucnce mrgamratianal
performance. Fxzmples of mreasure of ‘Organizanonal Trpacd are "Operating Cnst Reduc-
rians’, Retien on Investrnenes’. ‘Inereased Marlzet Share’, Troduct Qualice” and ‘(hrganiza-
nenal Effeeniven e’

These six variables and the 1many specific IS measuras witlin each of tizsa vaiables clearly
indicata thar T8 sucorss 1= a2 multicdimansional sonstruct and <kat 1t shewld be measseed as
auch. Tiared o these concopts and the proviously doacnbed aonial process approach of infor
raacion by Yason a model was developed by Delone and Melean This model is presenced
Ealow (Fipue 271.

Hyslern I Tnformatian I
Coahty L
I I Tndradual Orrgamizational
Lrmpese, lmpa
Tnformatian Llger
Quality | Satisfaction |

b Ay mbee—ma By ole—= thernese Vol Hoevoce: Le_ome & Meleen LERS

In tha M Madel the mtonclations hetweon the vanable: and the aonal prooess are o
sentzc. Sywtem Cuahity and ‘Trformacicn Cuoality” singalarly and jointhy affece oy ‘Taforma-
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ticn Use’ and “Tlser Satisfaction’. In addition, thes amount of ‘Tnformation Tlse’ can have an
effect o the degree uf Tlser Sacisfactinan’ and wize vorsa. ‘Tnformation e’ and Tlear Satisfac
oon’ are direct antecedents of ‘Tndividual Tmpact’. Fmally this hapact an indwwdual poform
ance should have some "Orpanizational Impact’. Delone and Wel.zan atressed that partico
larly this last varialde shoold e assesged mare in further reacarch.

Strengtha & Woakneasca DMM

Sinee Thelime and Welean proposed their medel o 1993, nearly 700 si3clea i referced
joumala have dirceted to o oven used thia TS sucecsa madel. Thiz wnde papolanty of the
medel proerea the reod for 8 comprchensve framework in ordor o mtegrate 1% 1oacarch
firdinga. Thorefore the reputation anc the symplicitr of the madel  the redouction of nomer
ua suecoss d mansinna of syatem sucocas to only s1r ars cortair stong poits of thns madel

Manv reszarchers (=g Goodhve & Thaoopeon, 1995; Isbaria & Tan, 1997; Winom & Todd.
2009} howve tested the assumed elations between thz varviables i the TéEM Wodel The
majarity o these atud s walidated those relationa. Fo inscance Rai et al. (2002) performed a
pondness of At teat on the entire T Model haacd on aurvey roaiaracs froan 274 vama af a
university student 5. Thelr study concluded thar scme goodiess-cf-fir nulicators wers
aprmficant hut others wore rat. TTorrever, a1l of the path oncfhaonta among the six saucoeas
dimensiong of the NEM WMadel were found tn be sigrificant.

Tn additinn to the many papers that heve tested and validated the DE&RT hlodel severnl
articlea have been prablished that entique the medzl Saddon (19971 balievas -ke Delone and
Weloan's nodel = ton encornpasa ng and mboduces aome confasion hecavss 1t mives procoas
and cavaz] cxplanations of T8 sucecsa. Furthor Seddon pornes oot that che cencept Tlze’ ir the
Tkelone and Mel.can Model should be remered a7 8 auczess ranahle i the cavsal model. A
number of researchers (eg. Whyte et al, 197 Tang & Elein, 1999 commented on the
diffimilty of applving the D&M NModal in order to dafine and make 6 Suceos’ aporetiomal 1n
apecific 1oAcars 1 cantoyts.

In thar Tow Vear fadete of the M Made! Telone and Welean (20030 presame that
rany of the sugmectsd improvements to the D&Y T3 Suecass Modsl flow from g confoeion
hebwoon wwhat 12 an irdependent warishle and what 1a part of the dependont vanahble 'T8
fuceoa. Tlser Tnvabvement’ and Top Managcment Support ac hut teo cxamplea of sug
pasted additons te the D&M Klodzl Ilowewer these ars clemrly wariables that may causs

auccess rather than boing a part of sucooss.

Asmgned DMM luwems

The well-acknowledgzed and cften wal-dated Delaone and MeToan Model covers a Breaad
apectrum of IS srccess aspects. By using their modzl a3 the foundaton tor assessing the success
of MM software in thrs research the chances of important measures Teong missed wri’l Te
mimimal. Thz accand resann for chacang this madel as the coter 14 that 1t cncompaaics
measwes of IS success from differenc perspectives, As has been explainsd earher (Sectisn
1.5.20 thia conmosponda with the defimitior of “PM Suceess”. which waz sat at the broad
rorecption af 2 whaole arganimazon.

Tach of the ongmal a1v dimenaons of D&M Moda] w11 be vacd to ader the itema m this
rescarch. Favery dimenaion of the THR Madzl wAll ke part of the Final Framewarl: (Figure
281 Al siw dumenswors will be represented with one or mere dretas. Howrewver the dimension
Trformatnon Uae’ wall not be used oo aseses “he consmroctad warable “PM Sofoerare Susocss’.
The urpeee of measuring this dimenaion w1l he oealained later on (Section 6230, Moat
1zoma wAathin cach dunenains wall he exactly taken aver ar deduced from the comprehonave
lists nf existing measures thar were composed 9% Delene and Melean [1922; 20030, Addi-
tizmal itoma fron the Technelogy Accoptance Vadel (Pargprapt %2} and the Task
Technology Fit model (Pa-agraph 531 w1 make the framework complets, A Cetailed expla-

natior af the actual vasd 1tema w 'l be given at a later atage (Paragraph 6.20.



3.1

TANM of Davis

Technelogy adaption research has flourmshed i recent years feg. Davs, 1959% Taylor &
Todd, 1995 [gharia et al., 1996; Agareal & Prasac, 1997; Dishaw & Stong. 1999 Venkatesh
000, Moon & Kim, 200 Van der Haijden, 2004). Tresently, che most effective bl o
describe adoption is the Tecknolopy Acceptaics Flodz]l ( TAM) which was developed by Davis
(198651, TAM ic an TS theomw that models how users zome b aceept and use a technalagy.

Main 1dca TAM

Dizviz' TAR modsal {Fiomure 2% i an influential extensicn of Ajzen and Fishbein's (1975,
198000 Theory of Reacsned Action (TRAY TRA 1w a widely atudicd medel from sncial paychal
oy, Tha madel {Appancix VT, Figurz 133) prapoaca that one'a mtontion to perform or not
petform a given behavior i a funciicn of two cognitive warables. The first vanablc iz ‘Thic’s
Artirude coward cae Behavior in Question’. The second variable is 'Ome’s Suljective MNorm’,
wilich representa one'a genora’ pocepticn of how ather people, whe are cana'dered 1mpar
cantt, thuk aboue the pecformance or non-perfarmance of che Tehavior (Ajzen, 1991). The
TAM iz considerably less general than TRA. The TAM was desipned to apply cnly to com-
Tuer usage ehavion.

Meowradaya the TAKM 13 a widcly acknowledged Toalmolagy Accoptation madzal. The TAY
has heen vacd 101 many different sotings and Fe'da, for instance it lhas been need to test the
acecptance af ¢ mal (Cofen & Straubh, 19997, orlinz retal shoppmg illders oz al., 20013, an
electroniz prescription system (371 et al, W) and E-HBEM (Voermeans & Var Veldheaen.
20077,

The venora’ idea of che TAM is chat che "Acteal Swstom [Tac’ by an individual ia determired
by t1e Tichawinmal Tntotion to Tss'. Thia mitentian 1s the offcet of the "Atatode toward Tang
and the Perocwad Usefulness’ I o1te nn this attitade ia the reanlt of teeo particular belicwes,
whick are Pareeived [Taefulmess’ and “Parcervad Fase of [Tse’ (Figore 29,
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Figex =9 Tewralngr aocepr e Wade’ e Tliv 5o s, 606,

Terceived [Tsefulness is defined as che degree to whizh a peison heheves thao usivg a par-
ticular teclhmclogy will enhance his or her job pertformance. People tond to uss ot not to use
an apphication to the o=tent they beliove 12 nl” help them perform thar job hetter (Thaws ot
al., 1989, ‘Porcorved [Tacfulness’ explaima the vaor's perception to the extent that the technal
ooy will improve the user's workplace performance. This inclodes decreasing the ome for
deing the o1, more efficiency and accuracy.

“Percovied Tasc of Tlac’ resera ta the degree to which a porson hehoves that vaing a particular
technolopy will be free of 2ffor: (Davis et al., 1989, Doapte the fact that vacrs he'iove that a
prvon application 13 vactal, thew may zt the mmez ime kehicve that the techna’ ogy = too hard
to usc and that the persormar ez henefite of vaage are overshadewod b the effart of vsng the
appheation.

Since the TAM was puilished many alterations and extenszng have heen peopased (eg.
Geten & Keil, 1998 Maoon & Kim. 2001; korradt et al.. Z0046). The TAM? [(Venlatech & Dovs.
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2000} ad the Unified Theorw of Acceptance and Use of Tachincloay (TTATT) (Venkatesh et
al., X3 ars evamples of soch extensions. They extend the TAR and take it acoment
several new consoucts such as ‘Terfirmance Frpectancy”, "Bffort Fapectancey” and “Social
InZlnence] that baar sipifica:ar influenecs on Tehavicral Intention te Use” and 'Actual Svstem
[Ter’. At this rnomenc TAR a1l scome o cvelve wech TAMS in preparation, Two of thess
avzended medels can be “ound in Appendiz VT (Figoras 137 & 158).

Strengths & Weakneascs TAM

The mast important strengtha of the TAY arc 1ts face vahidity, its aimpl oy, 1= bazis 1n
ancial pavchalogy theory and the ~clishility of 8 hetumente (Adams et al., 1992}, Thecs
atrengtha 1make it a8 profored model for amdwing anc diacussing 15 acocptance, sa can heon
accr by the many 1cforencoa in the proceding acetion. Thut ik “& this asnnphoity which loads as
weall to many discEsions.

A Rt pneaible wreakncas 15 that although momercus empncal invoabgationa have cambhahed
atromg crnprical suppart for the TAM, the importance of onz of the ten detenminants still 1w
arguahle. The ‘Terceived Teefulness’ has heen identificd comsistently i the Htoraturs as
glpmificant in attitude tormaticn (2g. Davis, 198D, Taylor & Tedd, 1995 Szajna. 1994 Gefen &
Eal, 1996; Aparwal & Prasad, 1999; Ven'watesh & Tawia, 200K Joyara: ctal., 20a). Tn anntraat
with thus, the evidence fior Terceived Ease of Use’ haa hoon smbigooos (Chaw, 19963 Twan
Tlewia ot al. *n 1989 aheady noted that “Porocived Tlacfulness’ acemed more impartans than
‘Perceived Lazz of Uz2’. A lonpitudingl study of Szajca (199%) sugpests that the decreasing
offear of Teresived Fase of Tlea’ ooy titne indwares an cxhavating offect af uaos” irital aclt
conse cusness concerning the "Pevwesived Fage of Tlse” as they gin omqoricnce with and
bacome comicitable in vsing certairn systems.

Thiz example of time influence reveals as well the secomd often dweussed shorteoraing of the
mnde’. Tz TAM 12 ernss sectional; it mosaures perzeptions and intenticns at a sogle point in
tine. TTowewver, porcoptinra change over time a: ndividuoala gam cwpericce. Therefore
there'z nzed tor & more dynamic model according to Marhieson et ol (2001).

Finally, as the numeroos alteracios and extensions in che previous section slww. much
criticism is about the limited explanatmy and predictive powar of the TAM. Thae s a
comtimumua dizcusaion n the user accoptance and adopaon research ficld an whethor the
TAM iz zxplanatory enouph or whether additicnal factors {2.p =ocial norms) should be
included it the model ta abtair 8 nchar cxplanatian of technelogy adaption.

Asmgned TAW Trems

The regularly proofed reliahle Technology Acceptance Tadal wAll be vead to awtond the
framoweals of this rescareh At one o=tra item. Tn thiz wey it hopefully becomas clesrer,
frorn 2 hehawior perspeconve, wh individuals do or do not vze PR sofberare. Sivce che icems
Tleefulness’ and the Fase of Tie’ Toth already wll bz part of the ommatructad vanahle (Section
3.1.5), itwould he interesting o see iF these items actually influence, i cambination with the
1madiated variablz "Attiads toward Teing . the Tsz’ of P anttwarc.

Ag 2 consequence e teem “Attwode owand TTsing” will ba added to the famevwork. becides
the alreadw ncluded icems Tlaefu ness’, ‘Fase of Tlae’ and “Tlke’. Alchoogh this supplementzry
iz w11 noc he part o the constrocced variahle ‘P Saftweare Success’. 1t will be used to
inwvesopate Wiy PM sofoware ic Feing osed or noc 23 well as in woluncary as in ohligatory
conditiona. Beaidea exploning the hehavior perapective of PM softwars veers, it will almo be
fazcinating to owaming 1t the TAM in caac of PY anfterare sppicara to e wahd.

TTF Model

Tn 1938 Goodhue and later on 1n 1995 Goodhoe mogecher with Thompson articulared Task-
Technolezy Fit (TTF) as an addinonal medel 2t IS sucecss. This relative new model 16 consis
rent with the medzsl chat was proposed by Delone and elean m 1999 (Taragraph 5.1, Tn
hoth madzls 'Lizlizedion’ and ‘Tlaor Atdtwdes’ zhowut the techoolegy lead to 'Individual

Porfonmance Tmpacta’



But the TTF Modzel goes finther chan the Delone and hlel.can Vadel i1 tea important
wawvs. Firat, it emphaaizes the imporanac af the bt hetweon taaks and technnlogye nocxplam
ing how technology leada to perfovmanec impacts. Acoording to Goodhue (1992 TTF
aocmad a8 critical constust t1at was idden o~ cven missing in many previous: models. Secoiud.
iz 14 move precse comcerming che relations betwesn the conscructs. Tn this way the medel
rravidea a apongor theorctical hasiz for- thinking abavt 8 number of 1ssucs clating to the
impact af TT on orfanmance.

3.3.1  Vain Idea TTFM

The concaat of fit haa roocivwed attention i -nany differont rescarch conte=ts (g ¥an de
¥en & Drazin, 1983 Venkatraman, 1989, It has been vacd tn retor to, tar cxample, the
relatiomalip hotweon s povaan and hiz or her envitomment Je.p. Caplan, 19870 But the
concapt of fit alsc has been used by resezrchers to refer to the conformity between an IS and
iz organizat onal ervivonment ie.gs Tivan, 1992 [lenderson & Vaokatraman, 1993; Silver at
al., 199%, Kanellisz et al, 1999 Hong & Kim, 20027

The TTF Madzl, winch alsn vsea the comeopt o Ait, & ke the TAM a ochnalagy adoption
1edel. It exrends tha TAR (Parasrail 3.2) by considaring hosw tzzks affect the performance.
The TTF NWndal auggesta that technclogy accepmatinn ceponds in part an hoser weell the new
toehnnlagy fita the requircments of a particular taals. A technalogy wa'l be adopted 179t 7. &
gamd it woth the task i ampmerts "OGondhue & Thompaon, 1999:213) The TTF Madel conatsws
of five man wariahles. These are 'Tacle Cheoracteristics’, ‘Technology Characreristics’. "Task-
Technolegy Fit, ‘Milization’ and Terfornance Timaact [Figure 310

{_
Task CharacLeristics
Fredhack
Task
Technology Charactenisiie Technalogy
IFiL
Tndiwidual Charselerisbios
Portorrance
Precursns of Tohzataon o
— == =T Impats
| Tamoctad Conaoquoncaa
I_Df Utlizaton (Beliefs)
- - — — — > Talization
Atzet torarard Llang,
Social Norms,
Habut.
Facili-ating Corditicns Feodhack

—
Ligome AL:Texk Teckowolog [ie Model Seurce: 30 dbes & Thoomgson, 255

The first independent variahle Technalogy Characteniatics’ zan he acon as the fusctionality
of tonls uacd by md idusals in canying oot their tasks. In the conzest of IS resennch, technol-
oy refers b comyleer systems prorided to assist users in chair tsks. The model iz immended o
hz penoral enaugh ta tocua on oither the impacts ot a apecific systern or the morz penol
impacts o the entire sct ot syatome.

Tazls arc hraadlvy dehned aa the actiona carmied out by indinduals 1 oo ng 1puts into
autpats. Tasks include not only “what' must be accomplished boomeet szated goals, buc alss
s’ chose poals should be accomplished. Tn other warda it ircludea the proccasca by which
the tazks should be carzied out (Hacliman, 1%, Thorefars the seennd vardakle ' Tas't Charas
tomatics’ e udea thase macesaca that might move a vasr to 1oly more heawnly o cortein
asoota of TT.

Tdivndual Charveteristics’, che third varialle, refors to howr ndnidual people may usc



]

technolopias to zssist them i performing their sasks. The chamotoistics of an individual
(trainmg, computer experence, motivation ete) erald sHoct how casily and well he ot she
will utilire the technalogy.

The forth and key varable ‘Task-Technolegy Fit' TTF) is the depree to wlich a technol-
oy asaists an individoal in performing his or her portfalin of @sls. Waore sqecifically, the
“TTF ig the correspardence heoween sk requirements, individual abilizies and the functon-
alizy ot the technolopy. Goadhoe and Tham psen {1999) suppoacd the TTF wocld deoreass if
tasliz hocame mant demanding or technnlogies affered less functiomality. The muapoacd
meanne o "TTF firt consisted of 2ight dimenaions, later cn of this cwober ncrensad to
twelva (Goodhne, 19%8).

The fifth wanahle TTalization’ 15 the hehawnm- of making vaz af the technalogy in completing
taalz. Tt ahnuld ideally be measuvad as the propotion of time 1 which the vsors choose o
ut:lize -ke system. Unfortmiacely, this propertizon is extramely difficult to determine i a fizld
atndy. Tn additon, there 1a alzn the -woblam o7 mandatosewoluntary vac, A anlution to thia
mrablom which was proposcd by Gondhos and Thampson (19997 is 1 coneepualize otiliza-
timn 3a the extert to which the infornation avstena heve beon mmtegrated mto cach “ndind
ual's work routine. whether by individual cheice or by croanizational mandare. The antece-
detr o Tiilization’ can he suggested by theonoa about atttudss and behovior, ke ‘one's
auhjcctive nonne’ of TRA {Section 5.2.10 and the impact of “TTF. This impacc o 'TTFE
‘Thahratinr” 1a roprescntad by the hnk betacen “TTE and helicfr ahbout the comsequenaca of
using a gvatern. This iz becanze "TTF shizuld be an important determinant of whethar svaterns
arc helievad to be morz vacfal, mare important or @ive more relatve advantage. All of these
relaced constructs have seen shown to predict Tooilization” of awstems (Mavia, 1989; TTata'ck
& Bark:, 17 Moore & Benbagat. 1992), thovgh ~hey are not the onlv detenninant, as the
rede’ (Figure 311 shiars.

The aisth wariable “Porfanmance Tmpaet ofton will be meanured by percaived performarce
impacts, ance abjochve messurea of pofanmance arc scldam availaylz i ficld studizs

Fiizlly. the loops of "Feedback’ are an impormnt aspect of the modzl. Once a tacluwclogy has
beenn utilized and performance effects have besn soenenced, these expertiences rolahly
intluence the varables "TTT and ‘[To'izanan’.

Summarimng the ahave, the TTF can he conceptualized as the degroe that a techraology
helpa individuala perfan— their parttalio of tmals. The TTF i higher when the gap betwesn
the @mak noed and the funct onality of the technalopy 18 teduced. The 'TTF 18 lower aa taska
hecarne more demanding ar cechne oges offer less funcoenalice. A Tighe "TTF wnll lead to
am increased behavor oo ose (TTilizaction’) and poative Terforma-ce Tmpac . Comsequently a
lovrer “TTF will have a regatwve nf uence on chese wamahlcs.

Sinec the inital work, the TTF Mada] Fas boe appliad in the context of a diverse rangs of
15 includmg decison suppore sestems (Ferract & Vlahnos, 1998), sofoware enginesring wonls
{Thahew & Stong, 1993 and clectomic eommmeros syateme (Gamity ot al, 20073). By many
scientists [e.g. Thshaw & Strang, 1999, haruping & Agerwal, 2004 Staples & Seddon, 2004)
the TTF Model was tested, combinad with cr usad as an oaensior of other modzls related o
18 autenmzs. An cxamle of 3 simila~ fit medel was presented by Zagu-s & Bocldand (1998
Their fieneral Medel of Task/Technology Fitia aporatirg at the gooup lovel and was coxam®ned
in the eancext of group suppore syscems G355,

Strengtha & Weakncasea TTFM

A maior heneht of the TTF Tadel is that 1t seca tochnolagy 82 sn ‘nsbument for a gaal
directed indindual o porform a task. Tt emphassos that it *s no the technolagy 1n znlatinn
whizh affects the performance [Goodhue st al - 20005

The agn*ficart evidence of tha pradictive powwrer by "TTF om ' Perfarmance Tinact’ is alsos an
important advantage of the TTF MMadel, Goodoe and Thampeon (1905] tested thew model
with a ‘arge aample of 1200 computer vacrs emploving 1n 23 difforont technolopcs, worlong
in 26 different departments n twa differont orgamirzetiona. A reapansc rate of 53 orcent

requltee 1 HEY propor surveya. Tn additon to Goodhue and Thampmaon quite a nnber of
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researchers [e.5. Dishaw & Stoong 1998, 1999 Fertatr & Viahos, 1993; Staplos & Scdden, 2004,
Wajchrzale et al, 20051 conirmed the relevance of the “TTF corcept im0 explaining and
rredicting TS suoccas tor mdividusl porformance. Another big advantage of the TTF porspec
tiwz is it's applicable for beth mandatory and volwitany tss simations {Goodlnes et &l 2000
Besides these stomg points there are some apects of the TTF Wodel thac are eing argued.
Firsr. che link between "TTE and Ttilization® 15 cucationakle. Roscmch roaolts (Gondhee &
Thompeon, 199%) provided Dittle auppart fo- the relation setwoon these vanables. A sccond
arguahlz aspect of the TTF Madel 2 the measoroment of aoveral comatuets. Qoodhue &
Thompsen {19957 admit it can he vow comples or cvon imposathle to assess the “TTF and
Terfrmance Tnpact’. For instance frequently noc all <he maka arz explict known ard the

actual ‘Porformanas hnpact’ can't be measurad.

Asgigned T4 |Lems

The lasc expansion of the constucted varialle ‘% Software Success’ will originate from the
Task Techanlagy Fit ¥Wadel. Thia model emnphaaizea that a hettor fit hetsroen task characters
tica and the technalogy characteristics ahould lead ta inerecascd vt iration and performance.
The taska characteristics arc suppaazd to mateh the PAL proceszes witilin an ciganization. As a
reqult 1t woald ke prapmatic to suggest that s hetter fit hetweon PM paoccasce and the
asaiatan zc provided by the P aoftwarc probably wall Tead w igher T Sofrwrare Success”.

Theretore tarn tema af the TTF Model wall he added to the framework. The hrat item
“Tagk-Tecknologvy Fit will be assipned to the "Chgamratioral Tmpast dimension of the
comstacted vanahble. The matiomale of wlny it wall be pant of th'a parbicular dimension w11 be
awlained later o [Sectiom £.2.6). The aconad tem Titilization® (e Tlee’) already existed in
the framevrork. Incorperating the “TTE item in the framcwnrk cmphaaisoa that the 'PA
Software Success’ will pestively Te mfluenced 1f a TRT applicaoon has the abrhity oo support
the PA] processes within an crpanization. in asuffizient way
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Final Framework

In thiz chaptar the Preliminary Framework, which waa prosonted i1 Chapter 3, wall he
cvzerded. This maote cetatled framewark s hased on the *n depth sedica of the Cont' ngency
Facoors (Chapter 41 and che three T3 Soccess medzls (Chapter 5.

In the tust paragraph the vashlea of the contingency factnra and the'r atbibutes wall he
lahcled. Tnoaome casce the wanable: comast of multyple items. The 1zoma waAll ke defimed wath
help of additional htorature 11 zach scotm.

The aconnd pamagraph w111 be devated to the elahoration of the “terna and attnbates that prave
ahaps to the vanakle PM Sottware Sucocss’. Thosc 1mema wore earcfully sclected froon the
thearetical madels and manv sthibutea wall e taken over trom acknawledged atud ea. Fach
acction 1n this paregraph wAll gzive 8 brnet desoqtion of a particular item.

In the third paragraph the composed Firal Framework w1 shontly be ceplained and dia
played in z sciaeme. Tais framework will inelide all <he itemns of the three continpency factors
and the comstrootoed variaale 'TM Saftaare Suecess’. The scheme even includes thoss items.
that aran't conmpanents of the factars e the conatruczed vadable but will be ineasured to sain
racre understanding alout P software use.

In the Foorth, htth and siwth paragraph of this chapoer oapoctecly the propoacd scale
comstactiar of the conatucted vamable TR Software Sucecss’, the airgle 1tom test vanable

and aome cwat iteme wall be cxplainad.

Contingency Factors Variables

Thia paregrap will be devoted to the throe contingency tactora (Figue 3300 All the van
ahlea ot the comtingeney factors wall b cvaluatec.

The firsr factor P Crzamrzanon’ consises of two mam varialdes, which are the areaniza-
nanal “Acong Sectr’ and che organizational [izc'

The other two factors 'PA Methods” and “PM Sottarsis’ have bath oc mam vanshlcand a
few sapplementary variables. The mair variablas arz respectvely 'Awailability Eind of PA
Wethaod' and “Type of M Sofoware’. Only e main varialdes w1l evenwally become parc of
the Final Framowerk. Though the supplenontary wariablea wall be diaplased o the final
aclieme (Fiprre 44). These supplemeantay variables will be nsed to gather additional iaforma-
tion sbout PM methods, PM sottemre and its utilization. With antienpetiom they load to the
hetter undostanding of theac wamahles. Tn zach azctio o7 <hiz paragraph the athibubs of a

rarticu ar vanahlz wall be dereribed.

P Crganization

The first contingency Zactor & the 'PAl Orgmuzation’. This factor A1l mclude two maim
warahlea (Fipmre 34 howewor it canteing, kesidea the languepe version the paraapants wall
choosge, no real supplementary variablez. The first main warizble that will be mezsured is the
crpanizatonal "Actvity Sector. Assumptons of why tha success of P sctrware conld ditzar
in each acrivity secoo were heseed 11 advance (Secrien 4.1.1). The second main varable will 1=
the crgarizational ‘Size’. A mmumber of posndations of why ke success of PO softaare could

ha mifluenezd by the sime o7 an argairation wore lstad 11 a pror sceam theotion 41,200

I Main Tariahlz - Activitr Secenr of PW Onmanization

In Literatare and in shmilar smidiez as this study many different categorizaricns of the vari-
ahle 'Actwity Soctor” were fourd {e.g Clegg ot al, 1997 Liberatore & Pollack-Tohneon, 2003;
Iy, 20067, Thase cazegorizations are varying in 1ange of varlaton from just two atoibutes
(=g puhblic versus private or manufacturing versus senvice) oo abot tewenty 2ot utes.

Berause “here ceerys noc to he a most agresd on classification, che sectors usad wr thic re-
gearch were derrred from MACL (Bev. 2] MACT smrds tor "NWenwnclatorne Soncmals dos
Aetivites Feonoutiques dans T Uica Furopeense” (Euicpean Darliament % the Counel.
2006}, This i= a common smtstcal closeification of cconome activitics 1n the Furnpean
Comemumty. Only the main section elassificancn ol be used, hence the total mumber of
clzezzs is very densive. An addiional benefit of vsing tlus classificaton will be that it is
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availahlz in maty lanmazes. which prokasly saves time and affort durine the operstional
translaticn phase of this resezrch,

Baged cn this man secticn classification of MACLE. cthe wariahle "Activty Sector’ will consiso
of seventeen attributzs. sixtesn of these sre exlsting activity sectors and onz atribute will be
che apticn ‘ocher’, The precse Jsc of sectors can be found in the Appendin 1 (final wersions of
the snveyw, ther the Arat question].

F Mam Tamefie  Ongenizetons! iz

The sccomd main vanable af the enntinger oy factor PV Organiration’ 15 the orgamizational
Gize’. In adwvanee (Sectian 4.1.2) ic 2lready was decided to messure the size i number af
cmployeca.

In htorature ofte a dichotomows cateporization 1 baing wacd, amall and mediom huancas
enterprizes [SKIEc) versus large organizations. In general crpanizatons with 500 or fewear
emyloyeca are hoing corsidered aa amal’ busmesazs. But there docs not acem to e a apeoihic
definition for SMLs. IToweser, mest mithors wizw tham as profit making bua' nesses of Timited
azc, which atand alone and not as a subaidiary of a cormnpany. The ma<man number of
ampleoyees vares by country. Smaller less develcpec countrics set the size Tt often st 2600
emyloyeca o amalle- (eg. Mehitens ct al, 20012, Maore developed countines sct the sire In-it
hahitvally at WK} o fower emplovecs (O mandon & Pearson, 2004].

For thiz study 1t waa decided tn vac a cazepanization of ‘mumber of emplovocs’ thaz 1@ more
axplicit and differentated. The vanable organizarional 'Size” will consist of eight attributas.
warying from 0-50° t ‘mave chan 10.060F empogrees. This sdinal measure of organizational
alre emresponds wAth acveral carlicr amdica {e.g. White & Fortune, 2002 PSO Partners. 2003:
¥rije Univarsiteit Amsterdam et al.. 2007, By using tlus ranpe of variaton it will be less
prablematic tn make any corparieons with other similar amdics that havs sarme or lowsor
ranpes cf variatioon.

PM Mcthods

The second concingency factor T Wethncs” will conswst of coe marn vazialle. which will
bz Avalability'kind of PR metaod’. In order to oatsin additienal nfoarmation about the
factrr 'PY Wethods' four supplomentary vanahles wall he meaaned. Thaas four cvta van
ables will be the astimat=d Use of PN Mathods', tha astimated ‘Attitude of Top Manazement
toward P Methads', the cstimated 'Toportance of P Meothads' and tinally the “Atbmode of
the Respondent boward PAT Wletheds’ (Figure 33).

Main Variahle — Avatlahilie King of P Merhod

The first deeision that had ta e made shout main vanable availability/sind of FM methicd’
was "Wl all the TY methods thac are heiqg osed wichin an argamzation ke measured or
only the maat used one?™ Tt was dooided to meamore the latter Although the first opton
wolld lead o2 more complere penresentation of the actoal waorld - many orgarizacions are
uszing more than ene method - the amount of daza probasly would become gigantic anc too
comples. As m acditon to the regietration of multiple mcthods s tlhin cach arganization,
theac methods ahould be ranked aa weell wathin cvery particular case. Further it would he
almoaz "mypossihlz to ask additional queationa aaout cach smpgular method. The increasse of
data zmd the varanes oF dzra wicam cach case wonld make comparnisons between cases Jar
marz conplicated than M case of asacasing only the most vaed methad.

Thizaaccond optian "ol meoasenng the most uacd PM nethad would be, despite itz aimipilia
tic reprasentation af the real world, adoquate cnough for sereng the goal of thia roacarch. Aa
Garcia (200%) notes in the caze of adopcing PY methods, more isn’c recessavily hercer. One
PM method might <educe amgmnent, but spplying mclople methada 1n the 3ame orgameation
cntld cavse comifirnn and confliet.

Tak'ng theae argm-ients and the taxonanw, aa doseed earlier (Secton 4.2 3), in considera-
nesh che atributes of the variahle ‘availzliteki=vd of M mechod’ becate no PYW methed® =
used, a hame-grrw W method® is most ured and a ‘standard PM method” 15 1—oet waed.
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The attribete smadare PM method® A1l not he measued explicitly. Instead the aseesansnt
ot this athbute w111 ke done by aaking the respondenta 1t 1n thens argamzat'an PM mcthods
are heing used. When Zhe answer 15 'y, they can select the name of the {most 1s2d) methcd
of a list of fequently used PRI metheds. This list wes hased on the outcomes of othor PY
surves (Whice & Foroone, 2002; Vrije Universiceic Amsterdam ec al.. 2007), The pre-defined
answers will, in addidon to seven standad P metheds, include che omtions 52, a heme-

prown method’, 'athor” and T don't keneses'

I Supplcmentsrr Veriable  Perormvad Fae of PAT Mothads

Tt a {mpat vacdy PR method s prosent, <he fitat addidaral measure will he the Porocived
ITec” of thia methed. This use wAll be neasured M -scrcentage rangea that correspond wenth the
canimated moportioa of all the prajects s ithin an orgamzation that are ron sccording the
mreacribed  procedurcs, proccasca ad dncumentationa of this [most used] method. The
attributes of s varakle w11l wary fram 0 ta 100 percent 1n rangas of 27 porcent.

Gt Ggpclementsr Tarahle  Aztitnde of Top Menasgoment sowesnd PMW Morhods

The zecond supplemertary vanable will be the ‘Atbrude of Top Manapenent'. Ofen in
hterature fhappelman ot al., 20KM) the 1rmpmtanes of management susapsort 15 lighlighted.
Thats why <hc catimated athtnde of top managoment toward <Fe methad wall he asscsscd.
The attrsutea of thiz vanahle will he ro top management support snd “top managoment

aupart’.

T Supplenrontarys Veaelle fnpaartance of PY Mothod

The third supplementary variablz i3 aboat the futmee of PR methads. Tloswr do the reaon
detts esrunate the ‘Importanes of the I Method', docs ot inercases ar decreasse? The
attributes of this variable will be varving in a szven point scale frem 'snongly decreasing to
strengly increasing’, ineloding a neutral’ and T den’t ke attribuete.

£ Suppfementsey Variahle - Artitude of vespondent sovars’ P Morhod

The trn=t additional wamahle 15 shout the “Attitude ot the Reapondents toweard the maat
vacd PM Wethod'. The attnbutes af this vamable wall =z vamying moa acven pant azale from
wEry egativa to very positive’. including a '‘neuta’ and "Tdon't linow” attribate.

PM Software

The third comomgzney factor ‘T Sofoware” w111 consist of cie main variable, which wA'l be
the Type of 'Y Software”. This variablz will e meaasurad in owo ways, Hoee this will Te done
iz beinp =xplained in the nest subzacton.

Besiwdes this main variasle oo supplemencary vanasles w1 be formelzied. These vasiakles
wAll b wvacd to abtain additonal mbwmaton aauot the factor P Saftwase’. One varahkls
hopefully will expose reasnns of why TR softwrare is ‘unavanlakle’ wichin arganizations. The
cother supplementary wanable will measure the esimated “Atdmidz of Top Manasement
wrward cie implemencation of T safoware (Fizure 30).

Marm Vernsble  Tipne of P Softwearc

The variahle Type of 'R Software’ can have the values ‘costom-huilc TR softsare’, ‘generic
M softerare’ and ‘methad-spectfic P softaare’. Theaz valuca arighnate From the asonony
as was eompoaod car e fsection 4.5.3) The walue of cach PM anfeersre application wall he
determinied wath the halp of tar 1tema.

The first hem will be the ‘Mare of the M Application’. Each parcicular M application will
ho aaaipned to a certain typo of PW aottware. Theaz sangnments wal” be exccuted by acarching
and wisiting the vendor” Wels sites, The informacicn aaouc the applications availahle om thaes
Wk sitcs wall carcfully he cwplored and analyred. Rascd on thesc onntont analyses cach
apphestion wall be assigned to ane of the three P aattware tica. TF tor cxample the wondaor
highlights the compath ity of the aofoaare with a apeothe standard PR mmcthod, then the
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goftware will be assipned ro “method-specific B3 software’. If the vender stresses the abilivy
ot the aotoware be'ng adjuatad and contigured ta oot the pracesacs of the custo-ner orpamiza
o, Zhen the software wall be assigned oo ‘penerie PV sattwae’. A complete svarvow of all
method apecific PM aoftsac prowiders and the phrasss that hishlipht the specific support of
patticuwar standard metheds is included wy Appendiz 1V

The secomd em will Te the Ty pe of M sofrare accarding ta <he Reapandent’. This item
acrves tweo pala. Fiist, it mmay retify ot 1vahidate the sasignmont of 8 pattionla~ PR apphica
tion1 ta a grou type. heeond, 10 case of whon the firsc item Name of the PM Apslicanor
eIt in A name that can't be found on ths intommet, the assignment can proecesd or the heaa
of the ‘nformation abtamad by this tem. Far instance, 1t'a wory 1maginahle the name of a
custam boilt PY apphcatar A1l not lead to s devalaper'a Web aite, hocauss 1t simsly docsnt
WAL (8T ymore).

Tima aceomd ttem haa thice prodefined aztnbutes, wlich are 'funymc bt aocteears’,
‘genetic aefrware’ and ‘costom-Twilt software’. Fach of theas athibutes includes a deser’ptinn
of what 1a moant with <Fat particular by of softeare. A flurth attribuoce is the optior ‘other
and includes ar apen anawer ficld.

If the first and second item of the variabla "Typz of PV Software’ will lead oo dismmilas
asmgnmants, then the assigmment baacd an the firat itom el he dzotave. TTnleas the opposite
asmgnmant, that 15 suppor=ed by the acoard 1tem, 14 the same 1n more than 50 porcent of the

AH B,

¥ (Cprianal) Supelemeantan: Faviable — Reason of Dravailabilin: of PM Scffoearc

The firs supplemencary varialle wal” he the Wotive of why PM Sottwarc 12 [Thawvailablz’
This variahlz will only be assessed by those responcents in whose organization nz B3
anfoweare is veing used.

Thia wariahlz haz throo predefined athibumea, wihich are responcent doesnt know why'
T organizat-on is oon small’ and “previous bad expericrez with P anfbware’. The “mnth

attribute 15 the nption ‘ather ressans’ and includzs an open anasor hcld.

A mppnlenientary) Faable — Anvede of Top Hanarement toverd implementebion af FM
Saftware

The second supplementa-y wariablz will once mere be the "Attiinde of Top Management.
hut m this cass towrad the implemer stian of PM aatterare. The stoibetes of this wamable arc
WAING 11 a seven pont aea’e from ey aneommitted’ oo very cormitted’, incloding a
‘newcral’ and T don't lonew” atcerboce.

M Software Success Items

Chaater 5 malkes apparent that ‘TS Success’ and 1t detenminants aie canaicerad cntical =z the
ficld ot T5. Deapite the many attempta to mede’ sucecsa (e.z. Thewva, 1986; Thelanc & Welcan,
1992 Coodhue & Thoanpasan, 1993], the defimtion and measre o TS Suecess’ aoill romaing
problernaric tor many fachors.

The first problem is the mishmash of the techiical and sucial aspeces of an T3, Accurding o
Kanelliz, Lycett & Paul (1998) IS success is then a perspective that emerges from thz social
and tochnical interilay w'thin organizationa.

Szcond. Alter (2000 araues rhat [T aad work practocs are nowe so o mtertenined thas it w
diffizult o identify Jreir respective comt-ibution w success.

Othar resaarchiers {Garrity & Sanders, 1998) link tha difficuler of defining ‘% Success” to the
rmcthodological aacets mvalved 1n measanng T8 Svecess’. Spocifying s depencent vanakle s
diffimlt becansz of the many theoretical and methodological issnes involved 01 measuring the
antistricred variabls T8 Succoes’.

And finally, Seddom, Staples, Patnayakumi and Rowetell (19990 corcider TS Suceess’ 23 a
wapue conegpt. contngent 1pon different stakeholdars and differant tyoes of IT. For instance
in the practice cormunizy, Markus and Tanis (20000 claimed thac there ic a “undzmental gap
in hoth practical ad academic thinkig akout 5. They hehove where TS are eoncornied, there
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iz a lack of consensus and clarity concerning the mamiing ol success.

All thass factora and without doubt mansy inarz cavas the meaning o T Sofosare Soccess’
to be diferent from different stalchalders perapectivies (ond vasrs, top managomens, ©aA
tomer orpanization as a wlicle, practificonars, scientists, 2tc.). For this reacon it wees decidad to
use the ralatiee beuad-specoram cacegnmzacon of Delome and WeTean (19923 Ther generally
acecptod model eavera many aapocts, which arz nportant to numeoraus silkcho’ ders. Thore
tarz thonr madel wnill he used as the foundation tn assoss the succoss of "M aoftwae in thia
rescarch. This foandations wA11 lic extended wAth some measures of Davis' TAM (19588 and the
TTF ¥Wodal of Goodhuz and Thmpaan (199%) The 1oasama for usmg messures of these
additinmal medcls were exp’ained carlier {Seeticn= 5.2.3 &5.3.30.

Tach acction 1n this paragraph w11 bhefly mitradues a dimenaion that comenonds wth
warakle kelompng tn one af the menticned three models. Topether theae dunensinna wall
determine the vaviabla 'PM Softerare Success’ (Figure 37). Although most dimensicns can be
asacsacd by mumeorous 2o s, 1t was decided to 1t <he number of 1ems to anly one, ten and
four iterma per dnnenaion. Tntotal ten main itema will be vsed t dorermine the variable T
Safteare Suceeas . Chthersdss the way of moasuring the warable TR Safteezre Succoes’ wanuld
bacorne too ime conanning and complex. Three supplainentary itemes will be nzed to obtain
additonal informatian alwuwt the T anttersz. The items and their athibotes were mken aver

fronn aclonowy edged saadics, but m anene cases amerhibed.

System Quality

The first dnnenaion that 18 keiip considered to halp assessing the varialle ‘TH SoTware
Suecess” will he ‘Syetem Quahty’. As mentioned earlier (Section 51170 Swrem Quzlics refers
to measures of the infocrmation processing systen itsell (Delone & Mclean. 19923 This
dimmaraion will in thie rescarch be tcazored wch oo items oo e precize chess will b
‘Reliability’ znd 'Laza of Use” {Fioure 38).

i+ Main frem - Reliabilin: of P Software

The reasan fior usng this perdiculzar measare inscead of other ioems e threofald. Tirer some
1measues of “Sysern Cuality” might be vagiz or even unknown by the responcents. like for
instaice "‘Centent of the Data Base” {Ilamilten & Charvany, 1981 and Stored Rocord Trror
rate (Worey. 19827 Orher measuras like "Response Time’ {Finery, 1971) and 'Coinvenience of
Acocsd’ (Raloy & Pearecm, 198730 pmabasly a-c shart of diffcrentiating povwrer, hooeuse moat
racdern 'R applications awain these charseisrizues st sufedone love's, The thisd reaann for
using the measure “Reliabiy’ 15, that i has hesn vacd and validated by many reapected 18
researchers (2.2 Hamilton & Chervany, 1981 Belarde et 20, 1982 Srinivasa=, 1985, Wibom &
Warcory, 2001; Tiang, Klein & Cane. 2007,

The attrlwtes of che iem Relialilios of PR Software’ will vary m a seven point scale from
‘wery had' to very goed’, mcluding a “neutral’ and T o’ brensy” actri e

2 Marm frem Fase of oo of P Softveac

The acormd “torn which will he measured as part of the Cimension Syscem (uzlice” will Te
the ‘Fase of TTae’ of PR applications. Thavs and Olson {1985 note that the snse of use of 2
ayatem is a tundamertal aspect of ‘ts techmcal quahty. Th's tem haa boon used and waldated
Iy geveral 15 seientists in assessing 15 success (2.p. Swaqson, 1974, Belardo et al, 1982
Ctezadi-Amoli & Fabioomand, 19%6). Snnilar to the icem Relialilics it reflects the more
enginecring orented portfommance charactenistics af the PM apstorma. Further 1t 1s 33 well a
relative urproklematic eoneepit tor the respondonts to cmmprchand.

An extra advantape of this iem s thao ic holds an imporant pesioen in the Tecl nology
Acceptance Mode (TANT of Tans In TAW che ‘Perceived Tase of Uac’ tngother wath the
Terceived Usefulress’ fwhick: will be intreduced in che subsequenc section) wfluence the
“arntude toweard TTsing” which i ies curn impacts the “Aca” Syetem Tlae’.

The artrbutes of che itern "Ezce of Use” will, like the icem “Reliabi'ios, vary ir 2 seven point
aezle from ey had' to very gond’, including a ‘neuoeal” and Tdon't lenew” attmbute.
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Informatian CQuality

The seond dimension that »All be considered ‘noorder oo assess the varab’ e P Safterars
Sucecess’ will be ‘Information Chality’. As was mentioned previcusly (Secticn 3 1.1). 'Informa-
oan Cpoality’ addresses to measures of che T3 cotpuc vacher chan the nezasoring the ivfma-
tien avetem porfornance (Melone & Melean, 1990 Thie dimenaon wall in this roscarch be

mcaAaned Wit A ply one item wlick wall ke Tlecilness’ (Figore 399,

e Main Jeomm Llacfulness o the Fanctons and Foatores of P Sofwarc

“Waocr reasures of ‘Tnfrmation Qualicy are from the perapeative of the user of this informa
tizn and arc thercfare relative sebjective I charascter. Tformazim Quahty’ measurca auch as
‘Campletemess of Irfarmaoon’ (Bailey & TPearsom, 19831, ‘Relevance m Decisong’ (Ring &
Tpstein, 1983) and 'Timelincas of Repota’ (Mahmoad, 1987 Riller & Dowle, 19873 All thsce
meamred could, inoa rudimontary way, be reprosent=d Tar ome itz the Tlheefulhes of the
Functios and Featnes of P Sotware’.

A vactul tunctiom cithor duplicates or ~eplacea tho way aof performing & panticular tasl
Tndeed complete and relovanes infarmsticn, far matance a clear overview poovided by PM
anftwarc of Fow wark packages arc rolated ta cach nthor and howe they fit in the whols
rraject, could alter the way of managing projects. Tn adJditon a vacful featine can he deserbed
as samcthing <he softwere docs to crhaneos a fometion. For “natanes sutomated reportmg in
PM sof-ware definitely can maks communicaticn during 2 project 2asier and fastar.

Mahmead et al. (20007 stated that 17 Percerved Usefulness s a quality of the TS, the uazta
were more likely oo accept the 15 and therefore Tlsefulyes’ could purpose as a measure of ‘T3
fuceoss .

The attribotes of the rtem Tleefulnees of Tenetions and Features of MM Software’ will.
annilar to the iteme ‘Reliability’ ard 'Tase of Usz' of the dimensicn Systam Cuality, wary Ina
seven poirt seale from very had’ o “very good’, including 2 neooal’ znd T dan’t know?
attribute.

Information Usc

The third cimension that wall be corsidered 0 asszanng the variahlz PM Sottsrere Sucocas
will be the dimension “Information TUse'. As has been menticned earlier in the D& Acdel
{3eciion 3110, Tntormation Use’ 1means the utlization ot an 15 Although thia detimitian
seams aimplistie, this dimensinn is a very complex variable.

Usze can be the “Actual Use’, which could bz recztdsd in hanca on hours, haurs apent in
analvzing repmts, frequency of use, number of vsers or amply a3 a hinary vamahle, - e
uzenon-uss CSeddeon, 1997, Mevertheless i many cazes the “Acmal Use' may be inpossible to
determine, in these cases the reported o perceived vre could e considered. Although these
mcaantR are far more suhjoctve  honce aclt report vasge 1an't an emOpTate Aaunogate
reeasure fivr “Actual Tise’ (Szajna, 19900 - thew ofcem are much caser toy obtain

Besides the different ways of commputing tha dimensicn Tiformaticn e’ it also can have
difforent fmms. Ts an 15 wacd at 1ts full functional capalhity lewel or 3z 1t hnited to the vac of
anme & ple funetionsfeatures? As well the smount of vse can hoan™y be mpacted whereas
the use of a system iz volmtary or mandatary. Tn the review of their 1aodel, DeLone and
MeLean [2003] ascertain that mest studies which followr the T Medel replace che Tnfor-
raacicn Liee’ box wich ‘usefulness, still they prefer ‘Trformaoen Tee’ as m che original work
{Delone & McLaan, 1992). In this reseanch it's likely that solunta—y and mandatary condi
noehs comne across. Therefore employing TM sobesare Tae® & an item of the conesbucted
wariahle ‘T Sofoware Sucoess’ almost certainly wall lead o wreng corclusions.

In addiinn to thz mohlem of deparities hetwroon woluntary and mandstory conditions a
arudy performed by Gelderman (1988) showeed a maor scthack of Tae® a8 an item of T8
Suceoat’ s well. TIe held a questionmaire under 1024 Thtch Manapems about 15 suceoess. Tt
showed leaw and insignifizanc correlzoons bemareen Tae' measures and ‘IS Success”. Howevar.
{iclderman atated that tor aome systoma (o.g. intomnct sites o other fomation syatena
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anned at a genarzl public) Use’ may remain the most spproprate aid mest 2aszily assessed
ALICOESA TEATITE.

Az a result 1ts decided noc to emplon che ‘Tnformation Tlaz" dimension as an item in the
comstactian of the warahle P Software Succoss”. T e dacst 't mean M Saftwea-z Uaz wall
tiot be measared ac al” in this rescersh. Tnoche eonoesry, Jiang, Rlein anc [hscenza (20020
atroracd that reacach designa which memporate ayator vse 82 an indepondont (nterver gl
varakle that i based om multh dimensional incasutes may provide anoimportant step foraard
far advarcimg rescerch. For thia mcasen the dimension Tnformatior TTse’ woill, although kept
out of te comatucted varnable "PR Saftwars Succesa’, be ferther invessigated <wth the hzlp of
Trwvia' TAW (1986 Aa predicted 7 the TAM {Paragraph %.2) che Terceived TTaefuless’ and
the "Poreerved Tase of 1Tee’ ewentually impact the Tlse of an I8 Since the "Percerved sctul
ness’ and the Terceived Fase of Tse” hoh already wall he measured {aze previcua Soctinna
€311 & 6211}, it wowld be interesting to cbearve if these items acta’ inlusnce, in combina-
Dt werrth the =nodiaced wariable “Atticade toweard Taing’, the Tose of T Sofoware’.

Thus the Conditions of Use', the "Perceived Use’ and the ‘Atritude toward TUemg’ will Te
mcanned g supplementsy items (Figure 405 Although thess supplemeontary 1zema wall nat
ha part of the emmatructed wariablz P Softerars Suocess, they will be uzed to inves-ipate the
walidity of the TAM model ncase nf PAT aoftwarc.

I SupHomenar fmm Cendrterng of Cac of PHW Safiwere

Aa mentinned carlior (previous subscction) the vse of PM software within an orpanization
can vary from fu'lv woluntery to fully mandatary. A comnplete woluntev vaec cnvynonment 17
one in which usera foel the use or adaption of anftwars 1a an entire free cholee. A truly
1mandatary envichment i where userz pereeive the use of seftaa@e 1o be cormpletaly compul-
aory eg Harosncls & Barki, 1994, Agarwal & TPracad. 1997 Venkatech & Devic, 20007
Between these comalete opposing enviromats nUmerous situations m which the condition
ot vac could he partial frec and parhal ohligatory. For cxample, 11 the case of PM sattsarc its
imaginable tha: project manapers aren't oblised to nse the softaare. But without using the
software would (almesc) Inpossille to complete ones cam job tasks (eg checking proect
prosress, schieculing of milestones, w1inng reports).

Alzhoagh numerous aituationa and dograca of connpulacrs arz thinkable, 1t waas determiTed
to imit the attributes of thic item to the ends of the contimmma. 12, volurtay’ and ‘manda-

tory ard add the aptien 'nther’ with ar apen answor ficld for amsipooas sitoationa.

Fed fmyrlemientzs From Porcoived Use of PM Safwere

Tnstezd of the ol:jective Actoal Tlse’ (Sectan 62,3 the more subjecove Terceived s’ will
bz meamired a the second supplementary item of the dimension “Tnfarmetion TTec’. The
reasom or chocsing s measure 18 that the “Actoal Tse' of PR systems can anly be measured
with halpr fram the made of organ‘rationa fe.g. Rabew, 1999; Yuthas & Young, 1998). And
even Then it would nohabkly be very difficult doe co privacy reasons, Tuckily it is relative easy
to ascertain the 'Parceivad Use” by a sinrver {eg. Delone, 1988; Teng & Callimm, 1996; Weill
& Virala, 19909,

The icemn Porecreed TTee’ of PM eofbaczre wAill ke mesamed i1 the estimated porcontage of all
the projects within a1 orgameation m which the PM snftwa-c actually 12 hoig used. The
actrlwtes of this warmahle w11 vane from & e 100 percent in ranges of 10 percent and the
altion “no idea’.

T Soppdemenest ftem Aftinde tovvend Leing PW Softwere

T mamy wawvs, 15 research o dace has 2seessed che “Attioads tosward the Oucpats” of an I8
(gee nendt secron User Sonsfaction), racher than the "Atitode coward [Tsing” an T5. Brown et
al. {20027 propesed chat a nowadays often abandoned wanable Attitude wrarard Teing’ 1w a
entical factw in understanding mmandatory wac condinona. THa beocauac it reproacnts the
depgree o whizh dsers are satichied wich an TS (Melone, 19909, Tn the ariginal farmalation of
the TAM (1986, 198% Do included e varmale ‘Attitnde toward Ula'ng”. Tn atudica con
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durted i volwmitary environments (e.g. Davic & ¥enkaresh. 1996; Verkatesh & Davis, 20007 it
wad demonstrated that the cxpanatnmy power af the model 1a just 25 gand and the madeal 12
simplified withoot the ncerren ng "Attitcde’ wanable. Thus. it hag become the norm to
axclude the “Artimde toward Using’ vaiable fromn TAM (2.5 Addans 2t al., 1992 Clian. 1996
Horcon et al,, 20017

In thia researct, hesices waluntary covirar ments, mmoah’y mandatory omvaronmenta wall be
cncountered a8 wel . Thus 1t was decided to measurs the "Atbtude toward Tlaing” aa theo Fnal
izetn of the dimonsdon Tnformaton Tea’ Te this way the TAR alicd to P antbaarc can he
cwamined 1n hath valuntary and mandstary orarmments.

The item "Atticude coward Tking W Sofoware’ will he represcnted by the averall willirg

1A 111 the orgameation rega-ding the vac of PR anttsrare. The attribetea wall vary 191 3 acven
Tsint aca’e from wery unwi ling o very walling, including a ‘reotral’ and “rvo idea” attmbiote.

[Teer Ratisfaction

Oz of the mast waed ditnereions to asecse of ‘T8 Suocess’ etill 12 Tlase Satiefaction’. Tn 1583
th'a meamne already waa commmonly used (Mahmoad & Madewitz, 1983). Iowsaver as halone
{199(0) ntzs thore's a lack of agroement nn <he coneoptuz] defin'tion of the Tlaor Satsfactiony’
comsnuct As & 1osalt Tlser Setiataction’ has boon varously associated with terome such as "folr
nood (Guthela, 1974:32) nemem soocprence ™ (Igerahonm, 1976:97%, the onrone a2 which
vsere bolicve the mformatem systom avsarlaitls to thom mocts their mfnmaetion rogunemeonts”
t[waz et al., 1983:785) and 1nore gerevally “srritodes snd porecpaionsd (Locas, 1973:9110.

Wany instruments hawve heon develaped to essace the construor “Tlaer Satiefacoion’. Tor
instannce. Bailew and Pearscn (1983) measued Tsar Intoanstion Satstaction’ (T11%) and Dol &
Tarkradeh (128, 1927 meazared “Fnd-Toer Compunng Satistacton” (EUCS). Lots of re-
gearchers etended and/or medifiad existing instruments. Ac illvstration, Saminen (1996)
avended the TTTS wath inwostment coats, wiile Ong and Lai (207) creatad the USKRIS
instumeat for measuiap User Satisfaction’ within the Knowledge Manasemmant Svszerns
domain. The mumhbor of items which las heen vacd to banld the aonstraer Tleer Satisfacnar’
wanzs cranmoualy. Bailoy and Pearaom vacd 39 itema. Doll and Torlizadels utilizer 12 terne.
hut athors {c.g. Rarctt ot al. 1963, Tdmundson & Joffew, 1984; TTogue, 1987 Hai ot al. 2002)
aven vaed ane itern.

+* Marn Feonr Ohverel Satisiaoton wich P Ssinvae

Alrthouzgh Tas 2t al. {19830 stated that single-item acales presside hittle mfcamation as to
what che ugers find d-sazisfong (or cacisfiring) and raoz a=e of imted value cotsde 2 rescarch
geting. in this research the dimension TUser Satistaction’ will be measured with a sinple item
(Figore 41]. The reasan for this 8 thac che interssc 1 capturing a glakal measure of Tlser
Sarlsfzcton’ and the concerts abous sunvey lenath are conadered more iImporant.

The fourch main item Leer Szonfactiom’ will be rapresenced b the ‘overall sazisfaction wich
PM softwara’ in the crganizaton. The atbibures will wary in a seven point sca'e from very
unzatisfied” o very szcisfied”, neluding a “neutral” and maidea’ actribwere.

Individual Impagt

The Afth dimenaion that w1 be considerad M ordar o asscss the wanable ‘P Sofoaarc
Suecess’ will ke ‘lndradual Impact’, As was mentioned previousty in the T Bodel (Section
3170, Tnciwidoal Trneact’ refers to the effzct of informatian an the hehaviom- of the recipieat.
Of all che dimensions of 'I5 Sueeess’ Teapact’ 15, according to Telone and MeTean (1992,
probably the mest ditfienlt to define iIn a nen-ambipuons way. This dimenszicn 18 closely
related to perfmmance. Txamplea of opirical mezsures of this dimension are Tlser Canfi
dence’ (Aldag & Pewrer, 19851, Tmproved Personal Productivigd (Crawfiord, 19825, Cost
Avrareness’ (Thory, 1981, “Nomber of Alternacives Consdered’ (Hughes, 1987, Tecwiinn
Oualicy’ (Dickson etal, 19868 and Pewonal Effectiveness’ (M:lwan & Harmerick. 1987).

Wanv of theac incasures can be asaigned ta perannal efhaoney ar offcctiver cas impacta by an
T5. As a comsequence, it was dec ded o employ hoth an “Efficiescy’ 1wem ard an ‘Effecoveness
izetn it arder to aseses the ditnension Tndiv dual Trpact’ {Figure 42).
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S Marn Tterm Ffficioncy Ine PM Softveere

Tmprowomanta af the aka porfmmed by the indiddual users of zn T8, e Ffficiency e W
haftarare’ wall he the tist mezsure af the Tndivndoal Tmpact.

The tem Fffciency v M Softeave’ will he represenced b hows the respondent esti-nates
the mfluones of the PM eattware an hiather productinty. The athabutes wAll va-y 1 & acven

rovnt aca’c from Swory negative to wory prattve’, melading a mentral’ and 1o idea’ stobute

&t Main Joerm Ffactverces In- PM Sadtveere

The ‘Tndividual Tmpact of a PY application enuld alan be indicetzd by the prowiding of a
hetter undertanding of the vacr’s dociaton contoxt. Thia may lead 4o alterationa  thea wawv a
user fulfills his'her joh. Therefure the ‘Fffectnencsa by P Snttsrare” w0l he the sccond item
ot the dimonaon 'Tadnadual Tmpact’.

The item ‘Fffectivernss by Y Software’ will he emnandicd by hoser the rospondent crtimases
the influonez of the P caterare an the quality of ho™1is warls. The stbuotes will wayin a
seven point scale fiom Wery negammes’ to “very posizive’, including a eatral” and o ided’
attribute.

Organizational Tmpact

The a==h and fnal dhnenaio that =111 be udged 1 arder to asscas the vamahle “PY Satt
ware Success’ will ba the 'Organizatonal Impact. As mentioned earlier in he D&M Blc<del
(Becoon 51710 ‘Orgamzavicenal Tmpact direces to the oHect of nformation ar the apaniza
tiomal performance. Telane and Welean {19925 nate that attornprts to meoasre the ‘mpact of
IS on overall crganizaticiiz] perfonaznee were least andermken. Thay'te blamning the ditfonl-
nes it csolating the contributiom of T8 functions from vtler comoribotors to arganizacional
refermance for this

Wost cmparical atud® el vac quantitative coonomic mMoaaures to @ascia the perfmmance of T8
at the crgmiizationz] level. Txanples of these econeomic measmunres are "Cost Reductions
(Chervznw et al, 15720, Trofit Concributwns” (Rivard & Huoff, 1984), "Owerall Cosz Effective-
nzss of 15 (Miller & Doyle. 19670 or “Tradiional Coat/Benefit Analvais’ {Johnston & Vitale.
1988, Mahmood & Wann, 1993 Tut aame studies proposed alternatve measures, such as
Troprovements in Businezss Proceszes’. ‘Chanpes in Organizational Soucrure (Bakos, 1987
and ‘Contrhutior of 1S to Mocting Qeala’ (Porry, 19830

Tn 19940 Growver et al. soil” beheved thar measoring the specific contributions of information
ayatoma to orgamizanonal offcctivencas haa ~emamac a8 ontical comeom o hath acacemie and
Practiticeier commuonioes. Keeping thewr judgement in wnd, ic was clear the dimension
‘Chpanizational Impact’ shounld sufficiently be representcd in the vanablz 'PM Sotowarc
Suroess’. A g restlc this dimenaon well be asscased Ty as wruch as four icems (Figure 451 The
fist e wAll synbaoliac the reletive anaz aspoct of PM sofoware. since thare are enormous
differences w prices bevwsen M applications, The secand iten will evaluace che implemen-
taton tme of P software, given the fact that it's often being complaint about. The tlhird
1z will measure the suppart of the PY pracesses 7y PM sofbrarc, this iten can bescoman a
wanation on the TTF Madel (Goacdhue & Thompeon, 1995) And final, the fourth item will
cvahiate 1t the P aotterare atirnuolates the orgamration in developing itaelf i the ficld of PYW.

Comats o PM Sofinarc

Sooitg that often cennomic meaaeoa are vacd o asscss tho “Cheenizational hapact’ of Ts (aoc

7 Marn Feen

auhscction abavwe), 1t appeara to be woper to vac a sinilar meaane for PYT sofbearc as well
Tdeally this should be coscbenefit analvses. Nevercheless its inpessible o assign the evact
henehita PO anfbware contributes to an orgamration. Thorefore 1t was docided to measure the
cost aspect o M softwrare with a just rodimentzry approach, The bem "Gosts of PA Softerare’
will ke represonited by hower the resposdent thinks aaout the totzl oosts o the PA saftoerac
Thiz w1l lead ta a comparstive udgmert The roapandont wAll compare the coata wath hia

axpectatiora [ean he intuition o~ canlior exporionces) aocus the costs.



The attnibutes will va1v in a seven point scale fiom much wome than evpected to ‘much
herrer chan expecred’, inzluding a “neutra”™ and ‘naidea’ atobute.

& Marn Jaeny Implemontzoon Time of PY Softwere

Besades a relatiee ovaluacion of the cnsts of PR anfoweare, a velacive evaluation by the re-
arondent of the Triplemencation Time' af the sotware will bz meaaned in arder o the
dnnension Organizetional Tapact. A langer than cxpocted ' onontatio time wall moat
hkely hawe 3 negattee 1flucice on the orgemiratioma’ orformnance. A ahortor tme 18 o
rected o rzanlt a2 pesitive eontmibution. Think of leas beimng hours, fastor inercascd
cffoenaycffootivonoas and owdhotter information,

The atributes will, the same as In case of the costs, v@y in a sewven point acale from ‘much
worte Than expected’ tn ‘moch better than expected’, imeluding a “neotral’ and ‘me ides’
attribute.

@4 Main feew — TAF Frocess Supopnt

The third item that will be measored in order to assess the "Crgamzatonal Tmpact’ of TY
aofbwarc will he the *PM Procoas Support’. Thia itoin is looeely baged oo the Task-Tachnology
Fit (TTF) model of fioodhoc & Thompsan {19951, As waa derenbed previously (Pa-apraph .30
the "TTF can he comceptoal-zed as che akilice of an 1T to sopport a 2ask. The “TTE is conad-
cred higher when the gap bebwoon the task need and the funcamnality af the technalngy 2
reduced. The ‘TTF is lower ac tasks becorme more deimznding or tecanclogies offer lass
furmetionahity. & lagher TTE will Tead o ar incrassed behavior co “Ttilizatieny’ (ie. Tse’ and
pesartive “TPerformance Tmpaer. Consequently a lower “TTF will have a negacnee mfluence an
thoae warablos.

While the TAW (Davis, 1980) orpdeally focuses on Tntenoon to Tae’ o "Actial Tlae® at tha
1iddle of the outcome chain of IS snecess resemck, the TTF Model concentrates on ' Actual
Usee’ or ‘Indwicual Performarce’ measures, which are st a later point of the outeame chain
{Dishave & Steng, 1999). This later positicning is similar to the “acstion of <he dimension
‘Crrgamzacional Tmpact’, as ic was put at che end of the TR Model Far Telone and Welean
(19921, Ar =t attractveness of the TTE Medel is it emplasizes it's not the tecliielogy in
isnlation that atfeets the performance {Gandhuc ot al., 20000

owrever tha “TTE coreept evidently was designad to act on the lewvel of mdividuals and
thei- taaka. Thua tor emplorng it in behave of the dinension “Ohvganizational Tmoact of By
Software” -cwall have to be accustamed oo the arganizational level and applied to the specific
context of PRT. Az a result "Tasks wall be replaced by P processes’ and TT b TR Sofc-
watre'

According to thess new adusbtoents a positive ciganizational por-onanec impact wall
cecut when che ahty of a PR applization to support The PRT processes within an arpaniza-
tien 1& aufhaient. T the alhity 13 maufhaient then the argamrational nnoact wall be negatiecly
influctesd.

The attributes will, same as in case of the "Costs’ and 'Taplementaticn Time' fterns. vany ina
seven point scale from ‘ruch worse than expected’ to ‘much better than expected’, including
a 'neutral and ‘o idea’ steribuce.

B Main foam — Olnmanizationa! Developmene By B Safware

The fonth and fimal ito that wAll be meoasmred o assess the Cirganizational Impact of T
anftware will be the ‘Chganmirztionz] Developnont. Thia item refors to the pasatkle aamatar oo
PM anftwa-c may offer crganizationa mn prafessinnalimng thoir PR

While che first mvo items *Costs” and ‘Tmplementacion Time Tay nove emphasis cnemitribu-
timta to the oganizatinn i the (rocoont) past and che thivd item T Process Suppmt’ in
peneral azcencs the presenc this final item “Organizational Development highhghe: potential
future impacts. This fou-th item heara groat reacmblance to the measure “Changes in Crgan-
izzownal Srroctute’ as suggesced by Bakes (1987 PV aofbwarc that showa the way to en
hanced managing of projce= {c.g. abandommig pore fmebional stractorea), maost Dkely wall
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lzad to increased crpanizational parformance. The iten 'Orzznizaticnal Development’ will be
appraised with asking the ~capondent to what cvzend he belizves the PM an-beare ononurages
the argamization to grow 1n the Acld of P

The atributea wi'l be <he same 8a in the thras proviovs tems, varying inoa s2ven poiit scals
frorm ‘mouch worse than expected’ o ‘much becter than expected’, ncluding a ‘nennal’ and ‘ne
idca’ athlute.

Final Scheme

In the previcus two parzgrapas of tis chaptar the Final Framewo-l: was build. Theae raa
praprha aa wcll clanty why =mimcolar wanakles, items 2nd atbibutes weore sclected. Where
necded, cuplanations and dorer prions wers madod

Thia Final F-amawerk embadics fout main elamenz=. Three of them are continpency factors,
recapitulated chese are 'T% Organ-zacicn’, ‘T VWetheds' and ‘PA Sofcware’, which in sum
count four main vanahbles. Furthar the framework ineludes the comscroctad wariable P
Software Succoss’. This comstruct w011 be zescesed widh ren icems that nepresent five dumen-
gicns of the D&M BModel. Fially eleven suaplementary varlableasitems ware addsd to the
frzamewsarls. Thege serve e urpose oo gain additional isformanan about the mane cloments,
Three of theae supplomentmy items wore assigned ta the dnenaon Taformadar Tlae’ nf tha
THENT Wlodel.

Crmeluding the refined Final Framevwsnrl: 12 s iematically mnoaontad ffipure 443, Thia achane
includes a1l the mentioned clements and thenr underlying assnciations. The supplomentary

1zomia are depictec 1n hmight pray bawes with dotted trames.
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6.4

Scale Construction

Ag s displayed [0 figure 447 the comstructed variable T Sofeware Suecess’ incorporaces
ten iterns. With all these iterns together a compeosite measurement of T Sofovare Seceess
wAll e created. Tach of these ton items 15 measured at an ardmal level, enntaiming acven
manked attributes. Tor instance the sttnbutes of the iem Crerall Saosfaction’ wall be wery



6.5

6.6

Lt

Ligges: 43 Fimplemenbary Iz aesab s

ard s rirzsinlic haaean b

digsatishizc’, "dissatisfied’, somewhat dissatisied’, nentrzl. ‘sconewhat satistied . ‘satisfied and
“very sacisfed”. An eighth aztribeee o icdea’, whiclh isn't rank ordered, can be choszn ia cass
the reapondent dacn’t have a cluc ahout the tem.

For tliz sraling of the items -ke semantic differential tommnat wll be used. OF cach 1tom the
Twslar extremes were deteririned. For example ‘very dissatisfied’ and wery satisfied’. All the
lermrcst Tan wed athibutes wAll rocove & score of | pomt. The highest attnbutea wn'l be asaigred
a maximmn soore of 7 points. The attrbutes in hetween will receive scores of 2, 3. 4. 5 and 6
Tsints. Consequently the atril:uces ‘neucral” will reczive a sane of 4 pai-ta. All the itoma wll
hz cqually woighted, snce the burden af pront shavld ke on difforonnal weighting according
to Babbie (2001).

The probler of missing dats, 1n casc & ~capondeont anawors 'ne ides’ m- even akaps the quea
ticnt completely, can b aalved by acwveral mmethada First, when there are relative faw cazes
with missirg dam, these cazes cowld be excludac from the roszarch.

Soeond, sometimes misang data can e treatod as nnc af the svailable reaponaca. When an
izern haa several posaible valizs, the middle walue (here this s 4 pomnts) could Te assgned o
thosz cascs.

Othar solutions ave il in the mean of all respondonts, rardem valucs and walues pro
wided b aoftwears that cornputes more acvanced apprnaches such as masimuom kel hood and
Rayesian mulsiple imputation f3chacr & Craham, 2002).

IIowrever i1 this researcly. where the constructed warable will be created out of ten itemes, a
rrapaortional seore 7aacd on o what 2 cheoved tor the particular reapondent wall handle the
misang data. I fo- inatance 10 8 particular case only cight of the ten tomae wore mcaanad,
them the acore wall e calculzted by dividing the tote] number af poans through og 1t metead
of ten. Dovmer anc King (1997) proved with their smdy that handling missing data this way
Provides a wervy prod representacion, if the percentage of mssing data rernains less chan 20%.
T.ater an (Soction 9.2.3) thia appacara to be the case i the presen: study.

Trmecladed, 3 PM appahzation wall he cansiderad sococsaful 1n s particular caaz, a1 sonm a= the
mcan soome afall themcaaned itoms has & valee of 4 or higher, Accordingly it will be judzed
vrriiceessful when dee mean seore has a walue Towser chan 4.

Single-Trem Test Variable

In zchieme of the Final Pramework {fioure 44} a few vanablos s0ll have rema'ned unex
Maimed. Un these ic the Test Warialle T'M Softwars Suecesa’. This variable sinply 17 asacscd
with nnec iter. The respondonta wAill he aakad atraizhtTrwardly the nest question: ©is the
anftware coradered a “atlure o a ;uccess @itk in your orgamization’?”

The atoributres of this item will vary in a szven point zcale fiom very unsuecessful’ to “very
anccessul, ncluding a 'neutral’ and ‘noides’ attnoute. The attnbutes of thiz airgle item will
ha sanred 1 the same way a3z thoac itoma thet belang to the conatructed vanah'e

P cornpanring the acoroe of the constructed wamablz 'PY Saftsrss Suecess’ with the aoores
of thia single em vanakle, the vahidity of the eomatuet can be tested. TTopefully these aoores

arc M 1At casca oqual nr almaat equal.

Exit Trems

Crnpletely at the ripht bottom of the famoerork twen final 1toms are depicto-ed (Figore 430,
These Tast tove e will be measured 2 the end of the sureey.

The firat itom representa the willingness of the respondants to recotve the reacarch Frdinga.
The attibutes af this 1tem wanll ciffer tom an emesr ficld, mearming the reapondent docsnt
wiah to ohtain the firdings, ta a fAllad in & mail address, wivich mesna the reapondent 12
intorostad.

The accond item 18 comtmgent to the firat tem. Roapandenta, whe filled i <Foir @ -nail
addrasa, w1l ke azlied 1t they may he contacted 1 addtional information night he eceded.
The twn athibu tes of this item wAll he wea’ and ‘'no’. Thc attnbute 1o’ w1l be oo aclected. Tn
this way the chance of respondents, wiac answered 'wes' and therefme are prepaced o

cooperate 1 ncaded, acmally have read thia question shoule he inercased.
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7.2

Development of Instrument

Since the Final Fromework. which includes all the items and their attributes. has been
firizhed the mowt stopy i this 1cacarch wAll ke to cevelop an matrument. Thia imstument has
tn he capable of measning a1l the atbutes that belong to the Fmal Framewaonk, 3z has heen
preacnted 10 the provioos chapter.

This chapter will start with describing the szlaction process of an appropnaze nstromant.
Mot it deacmibes the development phascs af thia instrument. These phasca are the demign, the

comstruction and tmally the aperational phaac.

Justification

Prior wo the dengn of the imsoument, ics important te eonsider what lond of mstrament
would be sntzhle to measme the success of PV aafberarc. T a provious azction (hection 1.4.3)
alrcady waa decided this rescarch would hecome a quanbitative study. Tt woo'dn't be a case
atudw, an cxporiment, antent o meta analysis, but a lage sample smdy wath ssking quea
uans w0 respondencs, There aze at least three forms for ag’ting questicng. These are unstruc-
tred nterviews, semd-structurer. ioterviews and structured questicmnaires (Clark Carter,
20045 Becanse enrlier was deculed che recearzh wculd be guancitative, explanatory and
ahauld he astatiatical sigmficant it wea deoided to dewelap a survey.

Thore arc a8 rumhber of mectcal advantapes of thia approact o aalkimg questioms. Fiatly,
reapondenta can b1l the questiommeane themazlvza, There 1a 1o need to spend fitne at the
oTeamirations by the roacarcher to ad-niniatoring the sumeys (Yauch & Steadel, 20050, Forcher
the rocapomiacs can be tatulated by a computor within a2 short tmoframe. This aaves the
reacarcher tirne both in mitorvicwing and traveling. Soeandly, conducting interncws by one
researzher can cnly be done sequendial while surveys can parallel be operacsd This can result
in a lot of reapondents snd data n a short time. A zhird advantage of the survey 8z irsbinent
15 that the atandard fmmat can mimmare the affoct of the way 11 which 2 question 1 asled
influcncas the reapandent.

Besides these convemenzes, come of The figures gathered Tar this particular survey could
rerhaa be cormparcd wath similas suneeys shout PR TTopetully in thia way catimaziona could
hz made about howr wie'l the sample af reapondenta repreaents the whale populaton.

In additinr to thesc advantagss a mnwey car alan hawe acweval disadvantages. The mnat
import omes can be the threats that reapondents “ntorprot the queations wrangly ar that they
fakc anawers. Alan the pasa bty chat a sureey wall roveal novel wanah’es and relations 1s very
amall.

Summaniang, the argumenta that juatfy the vac af a aoreey 1natead of interacws arc threo
fold. The firet armuaent is the mentoned practeal advantape of deploying a auvey. Secorud.
the pnsaibility af comparng the data wath other suneeys may lead to improved wahdity
{3ectizn ©.1.3). Third, becanse there are promising ssan—ptions of what cculd influence the
auccess o PM sofrwmare - the vaiables are already fixed - the small cliance of reveaaling new
warialles is here acceprakle

Design Phase

Befiire the acteal design phase was stareed, several honks and arbweles about surveys and in
rarticular Wehk survayr were studicd (c.g. Beasi ot al, 1983 Schmide. 1997; Cho & LaFose.
1999 Cook et al., 2000; Babbiz, 2001: Gosling et al, 2004; Iarossi, 20060 In these writings
many (mectical hinta, henecfita, patettal prok'conas and anlutiona were described about design
ing surveys. This Jarapraph will provide -he bluepnot of how the swver was created. The
fist acctio brioflvy cxrplaing wwhich hasic roquirements lzad to mast dea’g choicea. Fach

furthor sectior it thia paragrath desaribes 0 morz detstl why cortam chmices wore made.

{ioneral Requiremnents
In arder to got sone focling, shout how many respondents wee nocded for- a statiatic sig

mhicant survey rescarch, a rough and ready vle waa vacd. Aconrding to this rulz the s of
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the aamplc ahould at least be the total number of zells multplicd wath 23 (Rearda ot al., 19930
In this res=arch the mest impootant presumption is chat T Software Suecces’ i assncdiared
with the vse of srandard PM methods” and 'method spezific P aoftemare’. Thorefore the tatal
number of cglls in this research is 4 {non-standsrd versus stancard PR mezhads and nane
rethod specific versus metled-specific I'M sofiware). Consequently the size of the samle
ahauld at lzaat e 100 reaponcenta. Baada ot al. note that lesa than 2% casca por cell hettor can
ha avmided 1f pasathle. Teas <Fan the mimimam of 25 cascs tor cack acll can only 7e penmitted
it thz time and financial circumstanacs arc very ited.

Obtining more than 1 flled 1n survewa, w#ithout diroet 1micans to eompenaate the roaon
donte tor then mveated t'me, would hoonme quite a challenga. Tapoaally, smee the ~espom
deont were hmited to tiose penple who work noprnjoct envrmronments. Pased on these chal
len@mng roquiroments the sureoy design wall have to be as casy sccoasihle anc attractive as
poasible, witkout threatening scientific validity. TTow this waa attempsted wall be caplained n
the subscquent acctiome of thia paragraph. Tach acetion wAa'l highhght a parbenlar aspect of
the deag.

Thatribution Farm

Theore are acveral wawa to enllect anvew dama. I goneoral thart are twn main categoics, the
intorwicw sumvoys and the aclf admimiastered survcya. Intornow anveva car e eonducted
face tn face or by tolephone. Sclf admimatered survevs were tradibonally danc on paper a1d
gent by 1oail. The uss of surveys even goes as far back as the 014 Testoment (Numbers 26: 1-
2 Maore recent farms of self-adminisered surveys are conducted by & mai’ or online an the
World Wide Weh, Aftor enrmparng all <he advatages and pproblema of cach method puklish
ing a survey on the Web scomad the hest cwce for this roacanch.

Wapar benefits of conducting anline surveys are the very 0w costs 11 terns of Fath cime and
1mensy compared to the more ccnventonal suvey methods (Schaefer & Dillman. 1998
Further the chanos af date ertry orrars ocouming 1a emaller, due to “eas handhng and the
autconated transterring of data berwean cifferent aoplicaticns {e.g. cnline svrvey tocls. RS
Excel, 5I'55). An additional benefit of Wel: suveys 12 that thew can interactively prowrde
rarticipans with coatomized Foedback [Senwmidt, 1997) Depending upon the survey comnbent it
may ho dasirable ta give foochack abnut the -espondent’'s indindual roanlts, aummary atatia
tica o all respondents o date or presont the reasendert with a apeciahred act of queationa
haicd an the vesponace (1o difforent oot ng). Perhaps the presteat benchit of pukhizhing a
aurvey i the Wel s accees m an ewceme large population of mdividuals. Nowsadays many
ronple Ewve accesa to the mternet. The carlior proconception of intomct aamplos heing not
diverse - thess saraples would for example be dominared by relative voung and depresive
people (Ermut 2t al., 19¥48) - iz now certzinly belund the thmes.

Bul Welr suveys have a nomber of potent-al mtfalls as well A firsc potential problem is
incmmlete fom subimissions. Often rempondents averlacl: or intentinnal akipr questions. An
additional potencial problem coudd b= unacceptalle responses, Respondents that de not mest
CErtain criteria fin case of tlus researc working in projects) could fill in the quesdonnaire.
rzking up responses (eg. Azar, 20000 & chird danger ia that reapandents may submit thar
reapoaaca mate than once. Maltip’ e respomace typreally accur thravgh ntentional attemits o
foil the anwey, entw o or Juat aut of curicarty (e.g. Buchanan, 2000,

Wany of these possible probems can be avaided ar minirized with, adequate survey desagn,
vamng rehishle survey toola anc accurate data management. Further Gosling et a”. (2004, who
comparcd ¥ 1703 Weh surecyr with 510 oaditional paper and percil meothods, found
ovidenee that mmtemics auvey mcthaca weore at losat sz gond quality aa the conwentional
rethods. Takirg these solutins, find ngs and the significanc henefits in conaderatian ic was
decided to conduct an onhe sureay.

Cuestions
In thia zectiom the maat nmpomEt aptions tat were svalzhlz 1n ocating the queationz wall

ha dizcwsacd. Tn cach auhsccuent susscction thic aclectian, atvle, fomat and sequancz of the
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cucstioa will he detenmined.

Onestion Salacton

The queationa and the predetined anaerors af the ;urvey will correspond with the vaxiables
and tern: and rheir attributes as presented wy Chanter G Besides these quesrions ons cifra
cucstion wall ke added m the laat part of the arvoy. Thia queason w=All e put there o
determine if the respondont 18 prepared to onoperate, 1 case additional information mmght be
neoded. Further w1l the queostiommai-z be ended wath tera cvtra apen anawer Aclda One tor
comments and mggestinma, and ona for the roapardents to subinit their =-mail address, when

thew want ta Tcoeive the rescarch ~osults.

Cucsnnn St

All the guestions o the survey will be closed-endzd questiora. The roapandanta wall he
asleed to aclect an anawer from among & pre defined hat The reasar fm- using o oascd ended
cucstioar nateed of opon ondod questions 1= they rowide 2 greater umtonnty of responacs
and are tar more czatly mocosacd. Fawler (1990537 adwisaed that the eomstruction of clased ended
cuestions shovld be puidad ‘ay ar least two stuctural requirem arts.

Firat, the responac categomca Ahould be cxhanstive. The answer optiors ahould mclude all
roastble veapomace. Tharcfme m 8§ of the 20 gquesticns, beades the pre defined anawncrs, an
open toxt ficld wall o svailable (Figure 463 The n theae apen text ticlds mbiitted anawers
will be coded later oo (Secticn 5127 Ju addifion 1% questions nchided the optian 't 1dea,
nocpnien and T den' krow’

The accond requiroment of eloacd eded queations 12 that the reaponse categores shouold he
mmtaally exchisire. The respondent shionld not fze] foread ta aclect monz than one answe-. Tn
sotrs cases rult:ple answers could se a selutior. Buc Fndings presznced Iy Sieyth e al. (2000)
supsest that the sinpla-respoge question format encorapss desper processing of responss
optiona. Therofore they statc that single reaponac cucations are praforasle ta the chacle all
fonmat quest'one. Aa a ~osult all the quastions in this survey will be sinple-responsa questic:s.
Tn some cases where the answers aren’'t mutually exclacive by defimition, for example the
cucstiona about PM anfteearc and P metheds, the roapandent w1l ke aslked to acloct the
most vaed ar most obvious fo-ac.

Impomtartly too, the siuvew will not inake use of the forecd angwer aption. Chiline respon
dents wall, amialar aa 10 casc of tradtianal paper queationnaire, 1c hos ta alapr over questions

and leave specific beras in the queshonniire inccmplete,

Ouestonn Formoar

In thiz survey three different kinds of multiple chrice question frrmats wall he vaed. Thia
secrion will hrefly deserile sach formar. There descriptions will be accompanied with some
cwample figurea. Tn the Appendix T the iinal worsioma of the questiona can he oacved.

Guesticns 1, 2, 304, 5,910, 11 and 14 will be single response questiona. ATl chese question
uze the sc-called wadic buttens (Fipure 47). These buttons are similar t= genuins boves in
raper surwzya. They can be checkad b the mouse hution,

For twao questiosa, b and 15, d-op bavea (Figore 48] @il be vacd. The drop hos wall 'n thia
caac display only onc optinn imtally, untl the reapandent <hicka on the how Then 2l the
Toasible answrers will hecome wishle. This grpe of drop booes uses less screen area and is safer
to wvac than the acroll drap bow type, where sone ot not 8l reaponze aptians are wathlz
without aoro ling Arat {Couper ot al., N4

Forr the remainmg questiome 7, 8, 12, 13, 16, 17, 18, 19, and 20 rating acales (Figure 4 w1l
Te used. Experiments (e.z. WTiller, 19%0; Furn, 1972 Com, 1990 Teigh & Yarting, 1987 shomsed
that it ia preferaslz to vse hebarcon 3 and 9 categnnca Becauas of the homagenoous of the
respemdents a velazive high frequeney (7 caregories) was adopred. The middle opuen of thess
¥ categomea wall he a neutral responac. Consoquently those questons wall not foreo the
reapodenta 0 a pombive o nogettve answer. lemdeos theace 7 category rating scale the quea
ticna alan meclude ar cxtra option, which wi'l be the ‘no apiaon” or ‘i idea’ categore. This
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almest cermanly wil. redace the number of neatral answers, a8 respondents who actually
don't lnowr what ta reapond mast 1' kel atheranac wauld sclect this aswer.

Importantly, too, the Web-based questionnaire did not make use of the forced-answer
option. Online respondents were as free as their paper questionnaire counterparts to skip over
questions and leave specific items in the questionnaire incomplete.

Fimzllw the appearance of all the queatons ecane mmoncchrome, zlmost Like a traditicoal
rapeor questionnate, hlack tewt an a light grew backgroannd.

Clucstion Scquence

The questinn soquence demign will he determinad by tice aspects, these are contribution o
relevance, variance of difficulty and continpency quostion:.

The arder 1n which queostionmai-z items are presentad shovld contbute to the respondent’a
rerecption of the mitvey'a relovance. Thia 1s why the sequence of guestions cmTeaponds with
the order of the items in this thesis. 12, from the sontingancy factos to the conatructed
watiable. [n addition the series of questions aacuc e T Software Success exactly follows the
cham of dimenaiona as proacnted 10 the TR RMadel

Peaides, that the acquence should cotnbuote to the porcatved releveance, the diffculty Tewel
of tha questions should wary to chtain as much as Jcasible comploted questionaneza, Warnack
and Tininger (1975) statzd that apening guesticns should ke kept relacive eacy to answer.
Thuz 1n ths anvey tic apening gquestiona will conaider saine penoral aspeocta shout the
reapondent’s organization, auch as the 'Sme’ and “Actnaty Scotor’. The more difficolt questiona
wAll ke aaked in he middle part of the questionmaire. Examples of questicns that are probably
marz caomylicated to anawer aro thosc that sl the respondent to catimate che impmtance of
the PR metliod (questicn 7) and abou: the type of PRI sntberare (cusstion 113, At the final
patt cf the siuvev the quesions will once more be relaive easy. This last series of questicis
werifles the respondent' s willingness by cooperate furcier 17 necessarny and offers the opperu-
nity to comment on “he auvey.

Finzllw the sequence will he determined by aoire contir gemey queatinms. Cotain queationa
will hz relevant to sone of the reapondents and wrrelevant ta othors. Far matanee question £,
where the meipondercs are asked to give an estimation about how ofoen PAW methods are
baing used, is only relevant to thoze respoadents who carlics havz answored that PM omethods
are being usec within theiv orzanizactions. The different routmgs through the questions ir the
awvey can be viewed In Appendix [ (quastionnaive version 2.

Layaul

In thiz aoction the rensiming aapects abaut the aprcarance of the survey @l be discuzacd.
Theae aapects are the ‘ci1gth and acccamlity of the anvey, the way of manng throogh the
arver and finally the desian of the header.

Tongth

The length of 8 questionnai-c nommally 15 dotomined by three “accts. These are the length
ot mdnadual questiona, the mamber of questiors anc the format of the questiona. A reviow of
licerature b Fogen (19903 finds no clear asseciation betsroen questionnaire langth and saurvey
ra-tcipation. Sitmia and Wood (1998) analywed 210 survoys anc alan didn't find any rclatian
hobwroon sureoy longth and roapomac raze, Wharoaa athers, like Foszhowsla and Bean (19900
indecd found pront of 8 relaann.

Tlespate thia ongming discusaion of length and rospomac rate bairg assaciated, it a dacided tn
deaign a relatve shars an-vew. It appears logical that the chance of ohtaimng cnough comn
pleted surveya wanll he ligher 1t the survey tales mily ittle thne of the reapondenta.

Tach quastion will hawe ta be a8 shott as poaakle, wathout pothing smbguows and nnpraciac.
Respondonts shonld be able to read the questiona quickly, inderstand its intens and annsec
cuencly select or prearde answers wicthoot difficalty.

In additien the mawimum numhber of questiosa w111 bz h-nited to 20, Tn this way the argo
1mert, that it takes no mere than 5 minutes of the reawndont’s valuahle time, can be oscd o
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promote the survey.
Az g final point. the formas of the questions will e designed 8a coanpact za prasihle. Same
amta af gueatians wall b clustoved (Figore 50} anc m a fow casce anawer drop bowes (Figure

4% will be vead. By emoploying these question fonnats the snvey will appear lags laagrhy.

Aceoeasbiiite

The heat way to make sore the reasondents welang ta the mrpet papulabion 12 o provide a
rawword to lmiz the accoaa to only thoae people 11 the ample (TTecreregh 8 Toosveldt,
002y, This only can be aclicwved i hats ot & nail addreases thelanging to for 1naence projoct
managod) can be ohtaied and vacd to mnte partiopation. Snec these hata can't be acquired
free of costs, the acecess will not be contrellad with a passmrord. Canscquently the survey will
hocmmie 3 non probab’ ity survey, w0 1erz the members of the target population den'’t have

ke nonzern prakabilities of ac’ coetion (Couper, 2000).

Fagrng snd Sorelfing

Arimpartant chotcs “nthe demgn af anline mirvews 12 whether to place the survcy questicna
in a mutmde of short papges or in long sexcllabla pages. At cns extrems. the paping desisn
invelves a acparate page with a aubmit button for- cach aurvey question. Fach reaarss haa tn
he aubimitted prnT ta receive the fallowane question, much ke a aumvey miteracw. At the
ctheor extreme, a seralhng demigs has all the sanesy questiona diaplayed 1n a angle Weh page.
This pags iz periodica’ly scxelled by the respondent In crder to read, s2lact. and finally subimit
the reapomaca, much hiks the act of mathng & paper questionmaire. Toth anwnaches have
adwanzagea and dizadvantages.

There 12 scme evidence from siople surveys that the serclling desipn takes less time. This
Prrabkably s caused Ty che faco chac betwesn the quesoons na salrmit huthens are necessary and
T neve Wab pazes have to be downloaded {3ehovar et al. 2000). On the other liznd Peytchey
ot al. {2k} trund oot m thot study that the tem non reapanac waas shghtly loweer in the
paping versionn. They suspgestad that the chanee of questons: accidentally beins rnissed is
Tngler when the scree mores.

Taking these findings in consideration this survey will bz a miure of paging and scrolling,
Mewertheleas the doaign wAll be dmminated by paging, as this is inevitable to the vse of
contingency questicis [Section ¥ 261 In addition i appears that the specd in which the Web
rages arc lnading 18 adequate cnough. This wall dimimish <Fe chanee af respondents drapping

out hal firay cue b waiting periods.

Hegdeor Fnorians

A third layour design that needs so1ne notice is the hezder of the swvev. The header will
inclode che ttle of the survey, the lega of the Lnmeraty of Taence and a progress indicatar.
The header w1l be wmathle st the top of cach sumecy age.

The loga of the [Thiversioy of Twenre will Te parz of the heade~ a3 1t mav give the appear-
ance af the quoationnaite aome cvba cachet. The prominent statne of university reseach
and/or helping a student 1natcad of a commercial roacarch centre onuld ircresse the roaponac.
This zssumipion matcqes cie ‘Teverage-Saheqce Thermy of Survey Participazion’ of Grovea ot
al. (20005, This thecy postulaces that what is made salient in a survey (ep. repatable saoraar)
will stimnnlace che positive predisposiciors of the sawmple persons. Az a consequence the
reapoaae ratea wAll be pombively mflueneed. The Umveraity logo will he poationed @ the
rghtaizein the header (Figume 215

In the hape of motivating reapardeontz, whao had amartad, to complete the anvey alao a
pragress indicator was added. The indicator can sheew the respondents approzimately hows
much mare time it wAll take to conplets the qurvey or which part alrcady 18 cmpleted.

Several srod-es {ep. Thllman & Fenwker, 2007; TTmbach, 2004} recommendead the e of such
indicatar, aa it decreaass the percentage of hreak offs. 54ll, indicators should be used with
caution, a8 ia hoing illostated by 8 atody of Orawford e all (20010 The use of a progress

indicator i thor questionnaire (contaniing 4% quoabiona of winch saome were apen ended)
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showed an incresse of break-offs. Probably the com@ination of puttine mest open-ended
cucstiona 111 tha carly part of the survoy and showang the amount of quest one “oft to complete
lzd tn thia negative offect Tnoan carhor amdy (Couper ot al, 206MY a8 graphical jmog-csa
indicater, in the form of a pie chat showing pereentage complate. was founc to increass
completions b 34 percenc This difference did howewer not reacs cradinonal levels of
algnificanee. The autors auggested that the additicnal downlead tine, associated with the
rragresa indicazar graphics, might have dampened the potonbally pasitive efect of the
indicatar.

Sinee thiz sureey wall omly count 20 questiona and wall have no open endad questions at the
heginning s pragreas 1mdicator wall be added. Tapeaally over a7 nce the dosamlaad time o the
indicator cturcs (after soweral teats ar diffcrent locabonal sppears to he neghgible, the
honehita of adding an irdicator acem ta outeeigh the naka Tr thia surnvey the mdicatar will
have -he shape of a bar caart, showing the parcentage that las been complated (Fipue 32).

Pri-tesling

Proasore ot al. (2004} atsted that conventional me tosting 78 essontially a d-caz rochearaal.
Cronmwventional (we toats are hasod on the assompbon that questonmaite probloma wnll be
apnaled b the anawera that the questinna bring farth (2.g., 'don't knosws’ o 1ofoaals), which
wnll showr up during the data analyais of & small test azmple. Uanally 1t'a noz noooasary that
theac pwo tost aubjocts compramiac & -cprocRcntative sample, although the queatianrare
shonld at least be relevaat to them. Survey researchers have showm remarliable confidence in
thia spproach. Une wall acknowladged coport oven claime: o oseal- ehas oo move than 72—
27 casce ey reveel thc majger diRcpltios and wesknosscs wr a e et quostionnaire (Bhoatsl e,
L985:226].

The survey, which was built for this research, was cestad in twen rounds. Tha fivsc raumd of
test nuns was caried out by itz designer. This resulted 1 quite some improvementa, The inoat
impertEnt one was ¥ng a gat 1n the ronang. When rocapandenta fillad n they dicntuac BY
software, thew were stmight foraarded to the dnal ‘thank yon for your cocperaton” tet.
FEwen the dengner of 1 survey experienced this 25 quite an zhrept endirg. Thos a coople of
cuestions about why no P scfiwsare was available were included to the survey.

The accod mound af oAt runs was cxeouted by 3 doren of toas respandenta. Theac toats
shonld evposge thie possible rernzinins erTors. such as ambipuoas questions, questicns that can
it be answered and the vac of wenng torme. The toat ssmple compramiacd acquaimtances and
some practizoners in the I osofterare field (e managing divector, producr develaprent
managor, semiar noplementstion cansaltant, alesn a8 formeor wnioct managor and a sales
raanager Hf W sofcaare). Finally, the survey was reviewed Iy two scienosts of the Scheol of
Managermnent and Govarnance of the University of Twente. Except some miaer chiaagas of
wond use, the remnearal of a doulble-barreled question and an aleeration wn che sequence of tere
cucstiona, the an-vey 0 general anvived the teat respond ont's cxaminmations.

Construction Phase
Mo the hlugp-ing of the survey functons, the content and the appearance have been
desipned the conerete Web urvey can be creatad. In this paragrzph the acoial eidding. the

translation and the ovaluating ot the questiormaitz A1l e deser hed.

Building

The first offline varsions of the survay were brilt in Microsoft Word {Apoendix I survey
woraions 1 ard 2] Theaz veraiora acrvad the urpoaca of cvorcising wath itoma, question styles,
coding and pre-testing.

After the coding veva'on was comploted, te next atep was to aclcet a tool that can he vacd tn
ercate the anline veraion o the aurvey. 51w dif-erent prosidera of amline snwveys were cvalo
ated. These were LimeSurvey, WetD) Survews, Prommil, Sunvevhonkey, Smvey et and
ThestsTonls, Their products were jodged on several aspects such as the costs, the aveess

reniad, the amaunt of questiona por aovvey, the number af responses sllovwad and <he pafea



732

aicmaliam of appearance. Some providers affored online questionnaires fres of coate, aut 2adly
their questicnnaires wers accomnpanizd with nmmerous sdvetisementa o lacking profeasion
alizm looks. Othos atfored hes’c vordons frec of costs; howsver these versions had limited
i ber of roaponazs and/or quasationa.

The froe hagie verwon of ThesisTonl: didn’t have these restricticns, encepe for the acces
rerind hoing reatricted to throo montha Aa the oporatioral phase was plamed tooapar a
reriad of two mnmtha, thia restnction wauldn't e proklerabc. Anothor sdvartaps of
TheoaaTonla 1= that 1t had no advertisementz during <he complating of <he saurveyr. Tt onlv had a
amgle mnadest advertizement st the end af the survey. Bocavac of thcae advantges, the fine
appearance, the umeraua custamizahle features and compathhty wnth Microsoft Feezl it
wad docided tn vac ThesisToo's for orcating the anliqe anwvey. The vse of ThemaToolz ap
reared to he vory 1toitve anc casy.

The first omline worsion was boilt within a wock with help of the offline coding auwver. In
thia wee's the pragresa har (Figore 520 waa created too. It was built with MG PhotoSuoite,
Wicrnantt Paint and Tareel. The progress hars pictures, cach wanth 8 different percontage, were
hosted on Imagefhacl. Ths anline phato staage Web site had the henchta of atoang prhotos
at their orginal rezoluticn and tha ability of linking divectly to the ouiginal photes instead of
thumbmaile. This firat toating worsion of the Web amvey that includzc the header wath

mragrass har was cventually on'me at June 17, 2007,

Translation

Chaman and Carcer (1979 analysed several translation techniquea. They auggeated that
detatled intnrmation about trana’ation proccasca ahould be provided noreporta. Since the
instrument cf this research will exiat in two lansuage versions. this paraerzph will start with
che descriptior of che addressed translatizn process.

The first oftline version of the surwey was created i the native languape of the writer of this
theaa. Tz ariginal Tutch wersion 1en't included m this paper, bot ita qute simnilar to the
Inglish coding verzion of thea susvey CAppendix I} This vorsion was translated fo-ward inoan
Enghsh offline wersian Tw e witer of t9is paper. This was dane writh help of exsting T
litcrature, PW jwraet'tioner, distonaries and tanaladon Web sites. Thiz Foglish oifline
wormnn waa uacd to create the firat anlme survey.

The forzizn Foplish lanpnage of this fost onlinz awrvey could be a barrier to 1wany of the in
rrncipally targeted Dutch ~capondenta. Therefore 1t seemed essential ta oreate a Tateh anline
surver as well. Thus the English onlite version had w be {back) rmanslated in Duteh. If's
cwzramely nmportant that hoth languaps vorsiona of the survey wall measure the itema 1n the
same of ac leasc almost the sarme way. In order o esablish wernfication and adequacy of
translation hetwoen the twn voraions a professianal Batsh mterpcter of laws acta, who haa
control over the Duteh language zs well, was aslked to compare the English online wersion
with the Thitch afthne vorsian. Thiz lod to 8 more comoet Tnglhish veraiar and smme fine
wiing medifications hetareen Tarh versioms.

Theze fine-tunine modifications resuited froon a converaation hebsoen the professional
intorpmcter and the woiter of thia paper. These httle medifications 1n haoth language versiona
hear great cimilarice with the 'cecentering’ procedurc sa noted b Bralin o al. (19730,
Tlecentering” refers to a translaziom process in which the orginal ard the target language
wersinns are hoch subject oo alteration. This procedure allowe the adjuscment of words and
comcapts that have no clear cquivalznts m the othor languapge. An cxawple of fine cuning in
thia aurvey was queation 20, w1ich concorme the toat wanahle. At firat 1t was the “dea to zsk
the respondent oo estimare the “mean’ apinion within the wheole avganization about the PAT
aoftware. Agthis sencence kecame teo comfusing in English ic was altered m hath versuns.

{nec the fine tuning hetwoon hath woraons was eomaletad. the meost racent (bock) trais-
laced Tlubeh enlie sorvey was puc side by side with che ariginal Duteh offlme version. Since
there were no major discrepancica found, the Tuteh online wersion could aafelvy he appraved.
Ae a romlt the Frat aporatiaral Thtch vermon of the survcy was online available at July 4,
2007
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[valuating

Singe A comprehersive prior instmument was net avmilahle o measoe the M Softerac
Sucecoa troin the general wiowpomt of 3 whale mganization, a new mabument waa demgrod
and comatructed 11 thia current work. This nceas waa desorbed in the previous acctione.

The carcluding procedure of the 2wol's eotmruction phase will be its svaluation, This evali-
ating stage w1l cornpmac the cantont and face vahdity of the online ey, As wel” 8a sanc

last tost 1unA.

Ot Vel

The conmtent vahdity of an inatrument refors o the depros tnowhich it prosades an adequate
mcaant of the conecpteal domain that it deaignad to covor (cp. Con's & Camphell, 1978,
IInir et al., 1998; Babbiz, 2001}, In the case of content valdity, the cvidence ia aubjective and
lzpical, rather than satistical. Fatablishment of content walidity calls for somwd logic. pocd
intntive akilla and a great deal of offart on the part of the instrinent deaigner (Kaplan &
Secauzgo. 19935

The enntent walid ty can be guaranteed if the 12ema represcnzmip the conatrect, 1n this casc
PM Sofrware Success. mre being substantiated by a comprehenaive voview of the relevant
hterature (Bohmatadt, 1983 The snmvew designed 1 this papor has been developed on the
hava af detailed rovicws and analyace of (roacrptive, coneoptual, practitioner and ompi-eal
htoratura. The “tema wwhich wAll be used to measurs the comatruct PV Satbsrare Sucocss
primarily origizate form the well acknowledsed and validated theoretica’ medels (Chapter %
and many ather relevant amdics about T8 succcaa. By using the npht combmazian of wahdated
itens from earlier rzsemch, the mepsurz in this sorvey will hoocfully cover the range of
1eanings within the conezpt of ‘P Softaare Snceess’. If 2o the content validity i3 ensured.

Face Falidigr

Facc wahdity 12 the subjective and logical azacaament o the comesponcence hetaeon the
individual items and the concept through mting by axpart jadges. A reviaw of the insbument
Iy experw 11 che field can eszablish the validity ‘an e face’ {eg. Har er al, 1928, Bakine,
2001}, Generally, a mensurs i considerec to have face validity if the items are rezsomably
related ta the porcoived punposc of <he measure, whether or ot 1t's adequate fhaplan &
Scanzzo, 193]

The questionnane af this papar waa given to three proups of caports 0 the arca, namely ten
M software customers‘software users, five PM seftware vendorsidevelopers and owe aca-
dormea. Thew had heen bieted shout the purpoac af the study and = seope. Those awvperts
were acked o serubmnize che questionmaire and to Zive their mapressions repardirg the
relevance aud contents of the cuestonaaire. They ware acker to crinzally snadv the quastion-
natre, and to gve cajecove feedback and suggestions with regerd oo comprehensive-
nosafenvorage, rodundaney lovel, eonasteney and nn—her of items it c=ch wanable. Thar
comments, remarks, suggesnong and erine sms were Ciseissed and some wers used to unprove
the instrument.

The corvvavgent validity, the conclation wath other tests that measure the sune (IS success)
haa nnt hoen mvestipeted. Thia haan't heen zssoeazc becmize of the Hme constraint (Saction
123 annd the fact chat che aged itemns in chis sirver amiginated from carlior well catshliahed
and repeztedly validated trols.

Fiwd ffune

Tt 1nay b noted that the content walidity and fzce walidity wore sasured from the imital
arages of guestiommaire development oncil the actual cperaticnal phase. Besides these valida-
tiema oetomaive toat tuns on rumerous Jiffeent computors and lacationa st difforent times
Wwors emoertad.

Mo prabloma of any kind wore tound duning theae zeata. The survey warled wathout vimbls
faults 11 cach sitwatian and no lang downlnad times wore cxponenced. After these firal toats

the gqualty of the auney waa ennsidored sufhaient. Thua the anver eoald onter it opema
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Operatinnal Phase

Ho far the design and conszruction of the survey have Leen discussed. As imnarranr as tasse
tasks are. the labor hnvelved wi1l] be wastad uiless the sansey produces data. Thic means that
respomdents actually have oo complens che questinnatre. Tn this last paragraph of Chaprer 7

the atopm and chaicea invalved 11 ocrating the survey wnll he doaenbed and cxplained.

Promoting

Twortaally thres different methods of adm mistering the survey to semples af reasordents
waore vacd. Tloweover, imnally qust ame (weferakle approach waa mormnd. Thac idea was o
invita respendents belonging -o the mraeted population by 2-mail. This 2-12a1 weuld includs
am nvitacion aceempanmed with a unique yperlink ara comrmon yperhink with a peraonal
raasward. Couper {HEIE483) called thisa methad the Wer-feeed sanpfes oF himh-oaverage
popndagions appraach

A roajor benefit of this probability-based 1method is that, with kiewledge of all the ivited
respondents and wich information on the process of weerirment. chese approach permrits
mecannomant of the sourecs af non roaponac. A sceand impertant benet t of thia apwoack 8
that the Tight of enty to the survey can he contralled. This m nnizes the chanee of data
haoing entamirated by multiple camprletiona of single reapondents ar completiona by reaon
donts that do not helang to the terget popalation. [Tnfortunatsly ten wecka betore the
diatnbutian af the nm*tation ¢ maills waa planned, the maing hat contsining the appros
mately 20 ¢ mail addrosacs of pprojoct managers aspearad to be unavailable. Smes o mathing
an inroductary letber was no longer an aptian, promptly alermatve sapmoacies had to be
amudicd.

A frequently used alternacive way to e ectromically discriluce an cnline quesdcimai@e s by
rlacing = general requeat for rocapardenta man elaetroic communication enyvironment (c.g
nowagrau e, forumeal ar mmoa Wek page (van S2lm & Jankowealka, 2060 Thaa spywnach was
referred ta oy Crouper 200064781 82 2 eelf sodoonnd ol ;e According o him this ia
rrabably the moat prevalert form o Weh aurvow today and potenbially o of the naat
threastening to leptimate survey orterpmiscs hecsuas af the claima for aclentific wahdity that
are somnstimes made, Otten these surveys have no access respictions and little o no contizl
et o aplz completions.

Tlesp=e theac 1iaka it waa decidec to try to pet the aurvey mromoted on dedicated P Wch
attes, TTopefully 1 thia wawy the sttention of many potential eaondents could be attractec. By
cnly promotng the survey on davoted PM Web sites the likeliheod of respondents trving o

frustrate the reacarch by provicimg ransenac anmwera would with any Tock be dimimahed.

hovimtms by Movwlottor and Wb St of Praoject Menegoment nstitinte Nethervisnds

At Jaly 11 24K an ¢ mail was ot to 3 haard momber af the Praject Managemont Tnattute
ot the Metherlands (PMT) wnth the roquest to promaote the online survay. This e-mail iz
enwlosed in Appendix IT, Within a wesk the request was approved

Crngequently, the survey was prometed on the Web page of the PMI and by thelr newslet-
tor of Aupust, which was sent ta the 1800 PMT members (Figure 33, The evact wwxt 1n thia
nowalettor can be faund n the Appendis T1L

Invimtors by £-madl o Acguaintancss witfun Pl Ficld

Boades prometing the aurvey 9y che FMI, the aaoal cantacts af the waiter of thia paper
wore vsad ta haoat the number of reapondenta. The invitadon was zent to them at hdv 15
07 and cantmined different hyporlinks than thnac which were vacd for thz PMT Tn thia way

the aoures af the reapondents could be distinguizhad afbersrards.

Fewizsrhons by B-mail gy Random fovited Projece Managers

Aa an exporment a acarch engine was vacd to find &= mal addvesses of Thiteh projoct manag
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ars. These addreosses were often discovered I anling cumriculun vitme's of project manapars.
Tn'tally 25 & maila veore scnt with an imvitatio to the quastionnaire,

In these imwvitatioms {Appondir 1) the potenaal roapardents weez peranally addrozacd.
Further they were miformed about the short time (3 vinutes) it wou'd take to comnplate the
surver. The invitaoon ended wath the neticing that the respondents, i chey wauld Tike to,
eould roecive the reaults of the rorcarch. This perconalizction. the mentioned short tme and
the promised reward all should contr-hute to s highar reeponza rate.

Poreomalization haz hoe moported by TFIIman (1978, 19913 a3 an anportant clament in
increaag tho roapanas 18te 11 survoyd. According tn him a pemeonahzec ottor ar o mall
addresacd to s apocihic mdividual ahows the 1oepondent that he nr she 1= mpmtant. In the
comtrary [Teorwegh (207 moapected <Foe conld be s chanae that porsonzhizatian, by dooreas
ing the lovel nf ananymity and porceived privacy, may have a negat~we nflucnce an =
reaponaz rate. Ths chance waa cvpected to be mimimal 1r this roacarch, siee the questiona
wore ot consdoed scnsitive. As 3 reaalt all the @ mnaitla wore atarted with a poracnal saluta
i, Only one reapandent acemed to be anpriacd at first and aslied questiona ahout haw he
waa scloctec. After 2nawenng 1 queost ons saabiafactory he completed the survey.

The seccnd idea for increasing the responss ratz came fromn Crawlord et al. {20010, They
rraved wath thetr amdy that wrhen a shortor time to compdlote a aorvey wwas mentianed 1n an
o mail nvtation this would roanlt to less non responsc. A 8 roanlt e Aot ime to comylcte
waa highhghtad 11 the matetion.

Fizlly, often 1nonetary incentives (2.2 money, mpd plavers) are used to increase the re-
apomac rate. S nce o vesnurtcocs of thia kind were aveilable and 12 wes aasumed that (mojoct
managers woald be cager to knaw which PM anttwars is often usged and i considerec best.
the rezpendents will ke revmrded witk recaiving the sesearcli findings.

Beswdes these three metheds of impreermg the respanse race frequently the method of using
mmltple contacts iz being sugpested. Incead. evidance exdsts that multdple conmots by 2-mail
in¥itations ineoreascs ToApanac ratea a: wall oo Kittleson, 1997 Cook et al., 2000}, Ilowevar,
thiz way of ncreasing the response razes seamed inappropnats, ai the rospondenta wors
selected randomly 1nstead o having applied for the survey therselves.

The first 2% inv'tetions reaulted ‘n 9 completad surveys. Mo complaints were received, even
acworal pasitive cortributiona remnad by e mail and in the camment fAzld of the aurver.
Since this first test was this froitful. a seconc barch of invitarions was sent to 73 addidonal
chtained © mal addresacs. The total rosponiaz 1ete can he found m the last sectior of this
chapter {Secrion 74,21

Brviearions on Web Sirer of AN PM (Gansthend and PA Strpmging

Fially the sunvey was promoted on severa. dadicated P Wab sires. All FM (Figura 547 and
Gantthead (Figure 33 are English forum sites, hoth are attracting many wisitars. Since there
alan d1d oxist an Tnglhiah voraion bosidea the Thiteh woinm it would be a ¢ty noz to pramate
th s language wersinn. The P Statpegna Wel: site (Figure 56) serves as a sarting pont for
Thutch people who scareh mfmnation ahaot P

At these throe Web atos matetion moasagea were placed wath a direct Ik to the anverw.
Poaides theae threc sitos, seweral othor crgameations e a8 Aasociatian fo- Prajest Wanage
rent (APY] and International Project management Asscciatien (IPRA) were contazred.
These eventaally didi'c promote he sonvey as some Cidn't reply oo e-mails ard otles asked

for hnanoal contributons.

Operating

The first completsd snveys wese recrieved in the second week of July 2007, From the day
that PMT pmomotad the survey and added the hyper nls om thair Weh atte survews started o
come hack. Tn the heginning only a few suveis were returied weekly. Probakde these low
mum bera ware cavsed by the summer vacation peried. Bot whon m August the survey was
rramated 1 the PMT e newalotter the mumber of resrondenta increased encrmanaly.

Sinee m the first couple of wooka the nomber af cmmpleted questionmanres waore hittle diaaps
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pointing, the surver was also promoted cn cther Wab sites and by invitations (as described In
the revious sectinnd. Frenma’ly the surver was promated by acven difforent channcls at the
ammn= time. T the hest weck 37 completed surveys wore recefred, this ware in the thivd week
of Septembar,

Second half of Octoher the numbers declined drascically o only a few per wee's. Thewefore
at the end ot Chetobor the Web aunees ez put ofline. Tn tota” the PMT quoaticmmaite, which
had heer anline for the longeast senod, swas availasle for shnoat tour montks. Thimng the
operatianal phase no prohlems were encountared. As far sz can he wentficed all the qoestion

natrea did aperaze 24 hours a day.

Relrieving

Thia fira’” zocticn of Chapter 7 will dasebe the atatiatica of herer the anline survews wore
fil'ed 1n. Theas ataziatios include the monber af returnes, the conpletion matz, the number af
reapondents who wiahes to recerve the rescarch findings and the numbor oF reasordents
willirg to caoporate.

A often nated obler wth Web sareoyr = the noposmhlity of caleulating the rosponse
rate as thare is no way of knowing hew many ndividoals imigar have seea the survay o its
invitaion but dechined o partiopate (o (omvea & Coupor, 1998, Eay & Tohinson, 19990
Omnly the mombeor o omnpleted and partly completed questionnanes =5 kown and nat the
ruther nf repaala. Onz proeable anlotior forr thiz prablon can be catmatng the “rame
poplation by keeaing wack of munber of invizations that had been successhielly zent or the
rumber of times the Web page 18 acecmcd. TInfortonmately this wasn't poasalz for all vsed
rramating methads. This meana zFat the mesanoment or ovaluation of ron reaponac 1ate 1a
tractablz only in soime conditicns, wlhile ohers cily can ba guessad (Table 2.

The estimated non-response rates in caze of PMIL All PAT 24d Cancrhead are the oot
poasibla rates. Formnately thesa worse scenarios can ooly be true if every mnember of PRI did
actually read the rewslottor af Auguat and 2]l the penple who acccsed the particular Weh
papes of All PM and Gantthead truly read the invitaticn znd wisited thess pases only once.
Even if some of the non-response raees would e really this wome, one has m take ino
com#Ederat’on that non Tosponac taboa to ample AuTveys are increaging in 1nost industrialized
counttizz {De Lesuw & De [Teer, 2002). Ilowever, tortunatcly, recent case amdica ahowr anly
wery modest relaticoaship tetwesn non-response rates and non roaponac ortor [Comon ot al,
2000; Reater et al. 2000; Abraham et 21, Z006].

The success of a survesr as a daca collection tmal w1l not depend just on pecting a suTicient,
reprazenatve mumber of returma Tt depends, sz well, on gething retuma that have heeon
entirely compleed by the respardencs. The quality of the data will suffer when question-
naires are rehnmed wath weriow3 dtema not completad and simniticant questions left unan-
gwered, Ocher prevalsnt causes for not completsd Weh surveys are, aceording to Jeawons
{1998), brea’s e ar abandonmenta. The camplztion mate, fo- <hia resann, 1= a koy factor 1n
relacinn oy the eaerall quahity of the datz (Tlenscombe, 20001, Only fully compleed surmveys
wAll he further administored in this 1oscarc’. Te should ba rememberzd that the facility to
insat an anawering cach question hofore procecding ferther throvgh the snvey hadn't heen
uaed [Sectiom 7203, "Cluestiom Syle™). Despize this the total econpletion 1ate was 1elative high
£91.0%).

Apare fraom T Srartpaging all the completion-races were aboot the 90 percent T6: very
hkely that the acccasiility of the hyparhnk to the anvew at the PO S=artpapina 18 responabls
far this dispaaty. O the PM Stwtpegina the hyperlmk was diwvoetly wisnhle on the firat
openming screcn, while o the other Web attes the reapondents hac fivat find then waya to the
forum part that was dewcted to PM sofoware,

Particularly high oonpletion rates wore found nocase of the ky FMVT promotzd and the by
e-mail imed respondencs. The single acquaintance, who alandoned the sniwvey after
answerirg only & fow questions, mobtvatec hiz hroak off by stat'ng he didn't read the mvita
tion carctully and thus didn't lowosw the svey wwas meant stnctly for poople who work

rroject hased.



The percentazes of te respondents, who are willing o receive the wesearch findings or even
are predarsd to cooperate with eventual further rescach, cou’d he gond herchmarks of the
rerectved quality af the anvey 2nd 1t2 mportance. Althoough an impartant honcht of Weh
aumrvers 18 according to Cho and LaRosa {1999 the orivacy protection of -ke respondents, this
protection has oo he sacrificed when respondents want to recerve the zesults or cooperats,
Since the roaandents would have to fillin thoir 2 matl addreas. (0 course they coulc usc alias

Operatichal Phase

¢ mail acdrasses, winch mve na infarmat’ on about theh- real icentty. Bascd on the retricwed
hst af & mail addrosses at least B oF the 128 1eaondonts who filled 9 their addrosses used a
ficitioue name. Both these lost stbstics [ Table 1) acomed aatiaactoy. Alas no ami'ar data

waa tound of other survaya tn compare theae porcentages wath.

Development of Instrument

Total III 238 (91.6%) 147 (64.5%) | 102 c44. 7%

® it e Based o rnasitoamn Fane papmlation

Telled Tlescoprwe st of resapdeoe’ samaple
Aftar the operaticnal phaze of the snvev was finished. the processing of the obained data
could hegin. T the et chapter same aapocts of thiz procesa wall be o=plained and llvatrated
with varecis examples,
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A major advantaze of online swvews 13 that data often can be vsad more or less directl» Zor
analwae {Scln, 200683 When the reapondents A1l 1n 3 queationmaire, they onter data directly
into an electronic file, tus there's is no nead for a acparate phase of data antry by hand. Thia
reduces ot anc ine. Anathor henofit af online amrveys: 18 the mesab iy of sutmnabs
coding of close-z2nded qaestions by the computer. In this way the ocourrence of errors by
inemroct manual mput wall e diminiahed.

Mowverthcless apen ended questicna stll wall hawve to be menoally onded. In addican the
lahelling and 11 aame casca the rocading wAll heve to be donc {fpartlvl by hand. Finally the
cditimg and clearing of false cata entrics w11 read to he procesacd manuoallv. Thia chapter wall

deaoibe mmaat nf theae pracedurza and soane of the chalczs that had to e made.

Coding

Winee~ and kaltan {19711 -nted that coding daa 15 the priococm of annmanzing survey an
swels inbe meaningful categories to denofy watrerns. In Zhis resent research the coding
comld be dindec 1 tam parts. Refrre the Weh anrvey wient an'me all the quastiona and the
predefined answers were labeled, Afrer the cnline sunney was closed nearly every open-ended
answer waa recadad and m anme casca rangos of namore values wors roonded mito new 1ahels.

Mumeric Labeling

The 13t actinn 1 the data proccas was the coding of all the suvey's items anc thoir sthb
utea. All the itema were reterred to by a eombination of hree ar -nare a7hrewated wards that
coverod heat the mean'ng of cach paticular itomn. The attnbates that belonged to cack item
were refered Lo T nomeic values.

From the online survey Wab ite [ ThesisTools) the data was renieved ssveral times s wocls
Thiz cata was obtained 10 a W5 Fwoc] files. Al the newly brooght in casca were oventually
copied in a master Fmeel fi'e. Tach rospondent {enrrespondine with a distinctve cass) was
referved to b a unigue number. Frery rowe in the Fxcel rable comprises all the acatbuzes
halemzing o a particula- case. For owery itom a calumn waa resovad (Figome 37).

Poaides all the solumne that comesponded wath the 2oma 1n the questioraits tern cxtra
columms wiere 1aoted n the T=cel table. The first oxtra column cotamed the roapondent
aource (eg. PRIT, P accuaincanees, Gentthead]l. The sccand additianal column enclased the

language vormon af the completed surecy.

Rocoding

Once thiz cripiaz]l numeric labeling was Jdnished the Tweel Ale was imported to the P35
appheation (Figure 98). Thia apphcation wnll he vacd “nr <he atatistical analvsca lztor an. Tt
in order to make the data more suitable for these analyses some of the data valuzz had to be
reccded. Some of these chianges were done manunalsy whilz cthess were executed by SPS5.

Firsr che cexts, which were inpaced by che mespondencs w the open answer flelds that
accompatied the 'cther answer options, were arcalvzed on thoir contonts. Then similar
comtents waore recadad, by hand, mtn exdsting or now values 1n order to be apmopriate for
latar aralysis (Chapter 7. For instznce all the other reasong, hosdes the thiee pre defined
reasons, uf why Y oanfosare was not available (survey quesoon 100 were vecoded 1t frour
additnnnal values, With thesc 2dditonal valucs all the other oen anawers contens cruld he
aovered.

In addition to these manual recoding procedures some autcmaric recoding was execatad by
SPSS. This sutmmztic recod ng wall alsa be illoatrated wath an cvample. Auzomatic reooding
Was in some cases usad to cassiSe highly differentiated ateribuce waluee e ta lesees walues that
compremised larper ranges of atibures. Fer mstance the atoibutes of the itom "Poreoivad e
of PY Sofrerare’, which varied 1n 10 ranges from 109 m 1000, were ~ecoded o 3 ranges
that vaned fom 1080-30%, {MG-00% a1d 70%-100%.

Aftor all cthe data ancdes were labelzd and in somao cases wore recaded the dace was srodicd
on posathle crmors and valid ortzs, This wall =e dasesibed i the next twe pamsraphs.
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Fditing

In this paragraph the process of editing will be deacrbed. Fost it wall he copila ned how the
chtained surreys were reviewed 10 order oo uroover arrore. This wal” belluscraced weich somea
axamples. Then the second sectdorn will pive detzils on hovw gome of these ervors. if this was
poasible. were repacred,

Ntection of Frrors

Beofre the mam cata file was imparted 1n P35 all enrries were coanned on dam errors. The
o1TorA tat were clacovated car he catcporized 10 twen tea.

The first catcgory 1a the knd of error that accurted when & respondont Fas aclocted the
option ‘other’, while the enswer alsa was coneqponding with & pre-defined. answer as well
Fot Insrance one respenderc armvered hedshe was working for a bank, mstead of seleczing the
pre-defined ‘financial and insurances activities’ ansaer.

The szeend categary is the lond of ervor was caused oy a defect vuang chmuogh the ques-
ticns. By the inspection of a pardcular data file iz becane apparent that many ragpondents
cmitted large series of questons. Some of the particitants even reporced chey suspecred

anmcth ng had gone wrong 8a they came supmiamgly abropt to thie end af the mimvey.

Comection of Frroms

Ohvicualy 1t waa tried ta anlve all cotocted crrora. TTossr tlns waa achioved w111 be capla ned
hy ceplea at hath e 1or mentioned (Section 8.2.1) categnmea of orrora.

Tha crrara that werz the conacquence of incorrect anawers prownded by the reapondonts
cold amply he ennocted by altering the open answors to the comeaparding anawors. For
instanes the participans who vacd tho toxt “eld to point out they vacd M5 ezl aere altered
o the pre-defined answrer “tool based on BME Excel’AccessSharePodnd,

The orrora that were mnssd by the defective question muting were more difficok to fix.
Firat had to 122 detenmined if the partieipanta Alled n these defective mnvewvs could be traced
hack. Fortunately thz amaunt of pardcipants wha hllad 1n theas incomplete orvevs was
himited ta only 15, OF theac aticipants the malorigr (B3 had suhmitted therr e-manl ad-
dreaacs 1 the apen test ficlda After the prablam i the routmg waa 1opaired the partiapants
were politely asked by 2-10z21 if they world cornplets a renewad version of the suwey. This e-

mail wath the request and apalagy 19 included mthe Appondix #.

Cleaning
Thia pa-apraph w1l caplain hasw talac dats was remaved. The paragraph atarts with descrb
ing howr all recelved sovevs ware filtered on possible inwvalid entries. It commence: with

wiiat actiong wers takon o maintsin the quahty of the data.

Tdentification of Tnvalid Tntrics

Bar evaluacirg the Exeel date file oonn different kings of invalid crtries were discowvercd. Tha
first 1ond af nvahd entrica, which alan appeared by far mnst frequent, were those enbies that
didn't camplete any o~ only the firat fow questiona. Same nf theae weore probakly caosed by
thnas reapondents that had no biding with PW and had pat entered the surecy connoidenthy
ar nut of curiosicy buc cezided not to comrplete the sorvey. Some of chese respomdents could
bz identitied as thew left thor regrets i the comment hield. Othar poasible reaanna that caoacd
theac imcomplete anveye eoald be the scoidents]l lmas of the respondeonts’ attentinm ar TT
related isaued o broken comm intormct oonectan, incmToct Windowes Taplorer acthigal.

The acoond kind of 1nvalid antrics wers those antnca, which attor caveful’y bemg atudicd,
accmed to he eompleted Rlacly on urpeac. Mo omore than throe ot these cascs could he
idertifizd with almaat 1) pereent certainmy. Tn nnc casc the parbcipant had replied cvery
cucstion by aclecting the first e detined answer. Tac nthor twa cazes of deliberate chatrue
tici welre probably cauzed by one anc the same participant. Ac he'she completad ke survey

tw times in 8 vary ahort ime, a2 hath retneved aurvoys 1ad sahacquent identity mumacra
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This pa-ticipant rated the P& sottware with only the maat praitive ansveem and submitted an
a-mail address that matchad up with the name of this softwae.

Removing of Invalid Intries

The percercage of invalid encries can e ca’ culaced Jwizh e’y of Tahle 21 by subrraccing the
total number of aompleted surveya (228) from the tote] returned serveya (249 aad then
dieide this mumber thaugh the total retumed survcya (2490 Thia porcertage (8%0] 15 quite
medeat, comaidarad the cumert aurveya wee non prabability haacd (Section 7340

All the 1nwalid entrice that had heoon earcfully “dontficd wore remorced from the Twoel fle
Ae a roanlt they weore nat imparted ntn the datm hle of SPSS and thos wore lett oot of the
analwvasg, which wa'l be deacrnbed 1n the nost chaptor.
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Data Analysis

Thiz cliaater will describz. categorize amd analvze the data that has bzen obtaimed by the
aurvey. Tt =11 Tnok at the data of the 1an’ated caontinger oy Factm= and the constuctad wariable
T Sofoware Sucoess’. Tt aleo will foheus nn the associations between the entingency factors,
and in particular hetwoen cach factar and the wariahle TW Sofoware Sucepss’.

The analvsis informing this paper will use 3PS5 and Microesaft Fwcal Far the computationa
and presentationa. The chaptor wall be divided 1n throe paragraphs. Tach pavagraph =111 focus
on analyring a particular subact af the dzta. Theaz aubscts wall concapond wath the elemets
f1.c. thrac comtiigency factnrs, comatructed wamasle or prosumed assnciationa) that together

farrn the Final Framewor's [Figure 4.

Primary Analysis
Thia Primary Analyaia will eancentrate on the loft part of the Final Framewarl: {sec Ingh

hghtad arca 11 Figoe 37, YVanowa dats of cach af the throeo contingencey factars wall he
srudied. The paragrapl will start with evaluaoing nearly all the sanple frequencies of the
carl'er deaznbed atbibutes {Paragraph £.2). Tcaz analywea w1l froquently be wmaualized e
and har clares. Than cthe atcributes, which belong to oo contingency factors “T'H Methods
and ‘T Saftwars” will be clasafied. Subsequently the frequencies of theae clustera w411 he
deacribed and analyred. Finally, mnany of the frequenecics w1l be pdged againat the moauls of

taur carlier canducted aurveys ahout PR

Sample Frequencicr

In thia acetion sevoral iclatve and ahaalute frequencica of <he sampla vl e described and
dizeagrad . The section i drwiced m four sebaectong. The firc subsection w411 be dedicated o
the reapondont demngraphica Tach followang sukacctian <l he dedicated o the trequenoies
within onc ot the three eontmigency factota. Same frequoncice that abek oot =All recctwe
apecial notice. Several interesting cheaiws, 01 whirh he fTequencizs are displaved, will be
included. Additiomal frequency charts and tahles can be found in Apperdit ¥

Respoodent Denivrap s

In total 228 fully completad surveys were recetvec. The magnnty of the reapandenta (0%
completad the Dotch language wersian of the suncer (Figure G0, Half of the Tutch verons
{80 nut of 1607 weore Aillad ™ 2y respondonts that had vaed the hyperhink promoted by the
Project Management Instituite Netherlands (PMI WL, The BFMI KL iz also by far the largest
anutee of 211 reapondents (334, if cansicead rroapective of the language. A minoanty o the
respondents [ X)) completed the English version of the survery.

Thia 12 not a0 surrmg, Aince the attention was firat excloave’ s foouacd on the PRITNTL Tn
additiom thiz Thitct promater anunta a ot &F tnembera (about 18000, wiao all received the
nawsletter wita a hvperlink to tae survey.

#2443 Chaernreation Frogoeneses

A large praporbion (23%) ot the respondonts worked for argamzetions i the informatinn
and communicatizn mdustry (Fioare 61). Althcugh a wide variety of othar sectors were aso
well represenced, incloding, fior irstamce, pelhe administearion and defence [14%). rraaufac-
turing C10%), adminlstatve ad s1pport service activitioa (G A comp ote oveniow ot the
diatrhuted percentagea af cvory secto- can be found in the Appsendi« VT (Takle 31

The respondents reprezerted orgznizations varying in size from more than 10,000 employ-
ees (1390 o 30 ar fewer 2mplorees (21%0. Many resmondents (47 representzc amall organi-
zatioms wich 30 ar less empleness (Figure 61).

Metice that many smal. (fewer than 30 erqployes:) orgaiizaticns (31%) wers foaud in the
inforrazeicn and comumunicacen sector (Appendic WL Takle ) The majonty of te very large
fmore than 10000 emplovess] organisations wess rereactted i pobhe adma'station and
defense (24%0) and in the manufacturing (2000) secors.

The relative large proporsion of responceats working in the informarizn ard commonica-
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ticn azctor conToapones with the contont of most anling disorszion forums. Often IT projacts
arc hoing diacassed e theas Web sites, A plavsible explaastion eoadd be taat as ' projecis
arc aften vory complox many projoct mmanagors 1n thia sectar are seclong ot veeful informa
ticn1 abnut PR tonla Tn addition it'a plavaible that many project managers in this sactor are
working on freelance hasis, which zould explain cthe relative large amcunc of small arganiza-
tizma m thia scctons. Tlne aasumptionn was bascd nn the fact <bat a largpe portion of the by
finogle faund onhne réaumda of projoct managos bolomged to freclance TT profossionals
{3ection 7410

The atr'king lngh amrawut of respondents b vory large potlic admimistation, defenas and
manufacturing arganiFationa cauld be caused by the urgent necd tor appropriate P aclutions
hy projoct managos it these sectars. Pukliz admumatrstien and defonsc crganizetiosa arc
frequently charactorired b hicrarchical manasgoment sbuoctures. Thcas sbuctmres often
appear problematic in combination with the manapemnant of mjects. A aimilar sitwation
regrlarty can be found 1 menutactning orpamrationa. Thoir opovational -roceaazs, wich arc

tyically maza productions, arnc the cxheme appoatte of Tunming projocta.

FPAf Method Fregueneies

Omly 1850 af the 228 reapondonts reparted that ro farma’ PAM methods arc usad wathin thor
orgamizatior (Figure 62). Tn addibon, loaa astomiahing, the largest part of the 228 roasordents

2% reparted that home grawn or m1 howvae develapzd PM mcthods {ep. Cheatra of Sic
1mens. Probaat of KPR are the most used metheds within their orgaiizaticn. A close szcond
large amuunt of respondents (31%:) filled 1 PRTNCE? 15 the mast vsad PRT nothad. PRINCT2
15 fellorared at & 1elative distance by PRMTOR (119 A relztive small amount of the reaon
dents {E%) state they use otier standmd PAl methiods, such as DSDAL. M5P and XTF (s==
Appendo 1T for brief descriptions of these standard metheds).

The ralative small ameunt of resoondents claiming ne formal methods are usad i prokably
canacd b <hia particular samp e, Reaondents wha are prepered to complete 8 anrvey ahaut
PM softaa=e are likaly to be more than averace intarested in PA. Therefore it's likaly thes=
respondents are fascinated and wreclved more often with PY mathads in PR as el

Alrhoaph if one sezrckes Zor PR metlicds on <ke intamet ane st nften wall come acmass
PRINCT.Z, 1t weas not anticipated that this many, ahaut ane third (3150), of the reapondents
world report this sandard inethnd a2 most vsed. Tator on (Section 21,30 thoss found propar
tiema wll he conpared wath the findmga of ather atndics.

Besides this primary mem's attribuces several supolementary atriluces comcerning TY
mcthoda were -nesaured. These weore cxpleted carber (Scetion 6217 Moely the moat
aurprising meascrements will he hriefy deserihzd hare. All the other mezeured actributes con
ha tound in the Appendie VT (Tables @ 15).

A larpe ratof the respondencs (454950, whe reparced no formal P methad are vsed wdithin
thei= crgamization, atated that top managoment of ther argan’retion nonctheleas wishea o
intreduze 2 I'M methed e the fioure (Apperdi ¥1 Table 100,

In penernl crganization's top 1nznagement has a positive atbitod e towrard the maost usod PY
rethod (aprendy VI, Tzble 110 Only 7 wercent of the respondonts reported 2 negetive
attitude of toy managoment toveed the mast used PR methad. The three mosthy ofzon oted
reasons [Appendiv VT, Talde 121 for this negatme athitude are: top management docan’t ace
the value of the methnd (3130, o menagerent is acill szarching fizr 2 more apropriate
method (23%) ar top managomert profors PRINCTZ (23%).

The cstimated pereertage ot all the projzcta within an argamzaticon that has rum aconrding
the peacribed ywocodures, proccascs and documentations of the (most nsed) method is
warying nearly continonus from 08 to 100D Only a slighzly Tdager proportiom of the respon-
dents (32%) reponted ar catnnated vee i the range of 2%% to 30% (Fome 640

The last oo ibemns regarding PRT mechods are che werceived importance of the most used
PM method and the stitudes of the 1capondents themsehoes abaut the method {Appendi: ¥,
Tab'es 14 & 13). The lavgest parc of respondents (03465) helieves that e “mportance of the

mnst naed PY methbod wathin thenr argenization = inercasmig, while 2 minomty aof the
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respondents belisves the importance stays even [21%) and ar decreases [13%). This perecived
increming importance of the PM nethod wvas accompanied with a positive atitude of the
respondeonts toward the methad. The halk of the reawondents f82%) reorted thew Fad
positve thouglits abowt working with the PAT methoc.

FA Sofware Froguoneies

The mamber of differont PV anfoeare providors {developos 2-1d wond o) aa waa reported by
the teapondonta (rowed to he very large. Thore wers foud 36 diffcrent appphzation proviiders
by thia reacarch CAgppendi= VI Table £2). A relative ara’l snaent of the respondents (16%)
reported that na P aotbwae at a1l waa vsed waithin then arpamzation. The mast atton cited
reasnna for the ahacnee of PM antowae (Appondi= V1. Table 167 were the woall size of the
rroject orgamratian (30, top managonent docan't soo the walue ot utiliving PM acfoemarc
{19%) and provioua bad cxperiances wath PR softwars {1490

The reapoidents, within whoae arganizatiaors PM aoftwars was vacd, most often repoited
Wocroantt a2 the prossder. With applications such aa M5 Project and tonls baacd on WS Taedl,
W4 Acceazs and M5 SharcPoint, Micrnaaft had ke far the largeat marlct ahare {(429%). Mearlv a
th'rd (3%} of the 225 reapondonts ndicated that the most clvaous fo vse PM aafzeare
within thair argammation was B5 Project. M5 Pro‘ect was followed by tonls based on IS
Tacel or BTS Accoas (5%, All ather P saftware prosadera repreaented porceitages leas than
¥ (P 673

Alrhouph it was expected befcrehand thas FIS Project wonld be the most used PM scitears,
iz wasn tanticpatad the difference i proportion compared o cther Tead-ng’ TS applicatioms,
woeld e this imnensc.

The firal interesting frequencies of PM software raflect o the cormmtment ot topp man
agement wrward the implementatcn of e software. In a substantial proportion of the cases
{ #%) the respondents esimated that top manazemnent wasn't committed towrard the imple
mentation af the PM saftwars {Table 18], Th's prropartion quite scunda the alarm, since 1t was
1merticnad earlier by mzny other studies (Secticn 3.1.6) that top managemert commitnent
proved oo e a very impartant critical success factor for 15 sucooas’

Cluator Frequencica

Since the available data which was obtained by thz suvevr. 18 so immenss it had = be
reduced m order to be analveed 1n 8 acna hle wav. Thia will he done by cluatenng the data
chjects, Clasering is the process of classaifiring dara okjects into different ‘sensible’ groups
{Malkidi ot al., 200M). These grovps (clusters) deally ahare sne commmon trait. Cluataring
Prmeypally s a subjeconve process, the same ser of data aljects often can Te parcitiored
differently to serve different goals Jain et al., 1999, By pardticning of a dam et into subsets
patezrns may e dreovered wichin an explomatoy enntexe Then, ~nstead of processirg the
data sct s an ertity, the roprcacntatives af the defined claators can ke admrted n the analyais.

Farher the clustors of PM methods and of PV oenfbaanre were defined (Sections 4.2.3 &
433, The detailad clustering algorithins were deseriboc i the Final Frameworls chapter
(Secrons G127 &6.1.3).

In t1is acctian the frequencica af all theae predetined clusters wAall he desorbed ad cvalo
ated. Later oo, the ascociatons betwsen thess cluscers and thew inuenze on T Safterare
Suecess’ w1l he analyzed (Taragraph 9340 Optimisoczlly dns will ~esult in the discovery of
ratterms, which ‘n thor tuma can he mearmghc] m optmiang the perfommearcs af By

aofowarc.

FM Methods Clustars Frequencies

Throe difforont groupsa (clusteral of PY methnda were distinguahed (Soezion 4.2.3). Tlalf af
all the 238 respondents (50 remorred that ‘standard PA methads’ wore most usad writhin
their organimatior (Figore 661 Mearlvy 2 thid of the respandenta (32%) mdicsted moat
common in Zheir organization were hare-gromen PAT methods’. The anplus af the respon
dents (18%) ctated that ‘o PR methods” sarere used.
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Within the mtandard PM nothod’ clustor PRTNCER was by far the most frequent -ased
rethod {03%). The second most cited standand mechod is PRIBOE (2190 All ocher standard
mcthoda were 1much leas reparted, they all ket belmwr the threshald of 3 percont {Appendix
V1, Tablz 240

Summarzed. the reported widespread use of formal M methods (82%), wihich weludes
hath e grawn and standsrd methods, was quite surpriang. Tlapefully frther analyacs
{Paragraph 9.3), which owaluats paasible discrepanoica 11 for insmanes tie poerectved 1mpar

tarica, the smount of vac and the roapondent’a athtud es, w11 reveal nitoresting differer oo

FA Sefowars Cfosters Frogoencics

Likewnae the three PV mothads clustors thore was made a distinction betercen throe clustos
of PW anfierare (Section 4.3.3) As had heen antici-ated. the mainstream (69%) of the 192
respondenta wha reparted PM saftwea~c 13 used in their organizaticn indicatad this softwrars
helonged to the “meneric T softorare’ cluster (Figure 671, The ‘method-specific PY aafbseare’
closter rvepresent a moadest fraction (22%), while the ‘custom boilt PM eofoerars’ elustore
emhbodicd the timcat pact (S0

Within the lmpe "generic PB sofrware’ cluster {Apoandix VI Table 24) MS Projact was
reported i mare thar half of the casea (22%), followed a2 a large diatance 9y toala haacd nn
WS Faczl, Accoar and Sharcpeint {20%) and CA {70%). PROTECT o a box J16%), B2 net (12%)
and 1 methad (12%) wers the noat reported aofteware apphcatians belomging to the 'mcthad
apecife PM anfesrere’ eluster (Appendix VT, Tablz 23] To conclude, applizations balonging to
the =elatwe amnall "eustom boilt PV saftea-e’ eloater (Appendre VT, Takle 220 were developed
by companica like Centric (18%), Fxact (12%) and Bam (12%).

[ven thougl the ‘peneric PM software’ cluster is by far the larpest cluster, it will be fascinat-
ing co imvestigace hemw this sulset seares on aspects such 24 use, copr Managerent commitrent
and porecved 15 aucocas, when compared with ath the smaller P aoftwrarc clustors. These

analvscs wll ke mads later on (Paragraph 231 £ 93 45

Frequencies Comparisons

Manv tvpes of analvees of nen-raspenze bias can be eonduced. A predom®nant approach
comparing the charactematica of the achicved sample, vaually the demagraphic characteristics,
with a benchmark siuvey (Dunean & ITill 19E89)

Tiwen that moaz ~clative hequoncica of thia presont anwvey boon analveed, “t's bBme to aom
Pare these witl frequencies presented by several ather studies. Tre trvi=g to keep: che compari-
ann 3 loar complicated as smaathle, only survoys wore studied that vacd the same cross
secrinal evaluation oine frame (see for commentzry, Appendiz ¥

Uafertunarely, the metheds of zdministering the survey to samples of respondents wers
dissirnilar. Only the sunvey of Whice and Forne (20000 wwas a probalylite sunvew, while the
cther thres were non probabahty aarvers. Two anvoyr were more traditonal poncl and
aper surveys (Whice and Fortuqe sorvey amd 2lmoast cermainly P50 sunvesr), while others
were face-to-face (RPMG survey) or internst (PR surver 20062007 anvews. Despite these
difforenecs, the gnal af malking commpansanaa 18, with antic'pation, to ncrcasc the cxtormal
walidity of thia cument saurvev.

In cach of the fellmeng tour auhscotiona waricus frequencica of thia proaent sureey w1l be
puc side hy side with a related survey. Aftar chesz compansoma a Ainal evaluasan w11 ke gnen

ot o thia current sumvey related 2o the nthera sumveys.

Loy of White and Fortone

The paper of White ard Fortune (2002 reported the findings of a surver decigned oo cap-
e the ‘real world” experiences of pzaple active i P, This survey took the form of a
uadicena paper and pencil questionnawe, It was sent ©o 955 project managers. The question-
naire achicved a reaonsc rate of 23,7 pooont, socaulting 1n 236 reapondenta. Tnfontunately
the 1oannse ~ates can ot rezlly be enmpared, ainoe the averall roaponse rate of thia omrent

aurvey 1a niot known fAccbion 743 Novertheless 1t 12 guite aurpmising that then reaponse 1ate



iz lower than tha responsze rate balenpinp to the random irvited project manapers (Table 2).

The frequancics of the anvey of Whitz and Fortunc that ¢an be corqpared with the cnss of
th'a pwesent surecy arc thosc of the astiety scotar, the emplayec rangzs, the uwse of PW
1methodds and tle nse of PRI cofiwrare. hMerely some intaresting evaluations will be alumnarized
here, A complers overview of the (abeoluce] frequencies can T2 foune w Appendi V1 (Table
23, Figerea 114 8 1130

Firat, many of the activity aoctor froquenaisa of the respondonts’ srganizations wore nearly
the amme. For matenec during this prosens survey many respardenta (14%) reported <hey
worked within thz “pobhhc adminiarastion and defenac’ sccbor White and Tortume alao
reported here & aimilar prapovtion (1455 plus 2%). Sadly, some aoctors wore more trouhblesmne
1n comparing, 32 hoth surveys vacd differont categnnrations. Mowerthelem the only manifoat
Jdifferonae was foond between both fimameal and maurancs activitios aoctom’. Tn the saurvey
of White ard Fartunc thia scotor waeas ~cpartcd as tha laspest sector (17%). In thiz curent
aurvey only 7% of the respondonta indicated they weore warking in <hia acetar.

Soeond, the number of emyp’oyec ranges had quite aimilar Frequencies 11 the idcle ranges
fFom 100 to MK onplaveca). Poz sgmiteant dasmilanbies wore found 1n thz rangea af amall
{less than 1007 and large (mere thar 1000) organizaticns. [n the survey of White and Foatme
a ‘arge part [(B650] o the roapondents warkec m latpe orgamrationa wat 1M or morc
employeca. Unly 2 mndest propovbon (8% of the roapandents worked m organizabioma that
emyloyed 100 or loas employeca, Winlz *n thia erent survey thia moportiom 1a carsiderahly
hipher {51%;.

Third, zhe queationnaire o Whitc and Fartune roparted thaz the majoty of the reaon
donts were using PR methads (87%) and PR antteare (7740 Tn this prosont survoy both
theze relatve frequencies (respectivaly 82% and 84%) didn't werw rouch fromm “he frequancies
as were presented by White and Fortune. Althocgh the frequencies of particular kinds of M
1methods, suca as home-movmn (or in-housze developed) methods and PRINCE2 shomod
auhstantial war'ancca. White and Fortune ropoted that more than half (56%) of all the
resporilents organizations nsed in-house devaloped PAl metliods and only a anall aneent
sed PRIMCE or PRIMNCE? (1024, Whereas this cirrent sumvey sheawed chat just in mearly
cnz-thud (32%) of the cases hetne-mown methods were veed and thet an zlmost similar
frequenay (31%] weas found tor FRTNCTZ.

Sy of PO PROY Conapftznts

This secomd quesoennaite had been conducted dormg a s posiorm thar was organized Tay
PO PRO Consultants [further abbraviated as PSCH in 2007, This survey asscssed the amalleat
number of participancs; these were 20 prodfessicuals who warked in projpect argamzacioms.
Unfortmaraly, there i3 no infoermaton available ascus the exact method of adiministering.
neither zre any respense statstics lnown. Hewrever T related survesys with Tloteh vespon-
deote are quits ez, which malea thig ey mteresting for making comypansons.

The frequencies of the sunver of TS0 chat can he eompared withy the ones of this present
guvey ars those of the emnployee ranges. the vse of P methads and the use of T'W safoeare.
A complere orerview nf these (relative) frequencies can v band 1 Appendrs VT (Fgures
11&-118).

Firat, the mumber af cmployeoe ranpges 1ad gquite similar frequencica 1in the middle ranges
(from 50 oo 1000 emiployees). Buc, in a sirilar wayr 23 wath the White and Fortune soreey,
aprificant diammilaritics were found 1n the rangza ot amall {lzsa than 507 and "args (—ore than
1000 argarmzations. Thily 11 thia ome the survoy of PSO reported thas a relatve Targe part
{8 of the respondenta worked 1n ama’l argamerationa with 50 or less e ployoes and quat
alwwwre cne-fourth (28%) respandencs worked in organizations wich rmare than 1000 employ-
zes.

Secrnd, the TS0 sorver indicaced thar a najonty (Bd%) of e respendents” organizatons
waore umng PY methads. Thia frequescy 1 juat i hotwoen the praporaona mepatec by the
aurver of Winte and Forwme (A7) and this present surves A29%). Similar a5 to the White
and Fortune aurvey, PaC roported a relative tagh frequency (458500 of hame grossen P
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1method vee and a low fTequency (16%) of PRINCTED usa. T then repoet ennsaltancs of PO
acknrwlecged hat thew were saurpmised as well by thiz law frequeney. They ‘mplied that maat
home grow methods might be hasec on PRIMCTLL. Peasbly most respomdenta were ton
resenvad to report they user. PRINCED, since tis mipht l2ad to nicky quresticos.

Third, o the subject of the vse of P aofbaare TS0 anly preandes a sivgle bar chare (Ap-
rendix ¥T, Figure 1181, This bar chart ‘Nuatrates that the -umber of PM anfteeare prownders
aoccma wory divarse, aa the cloater 'wthor s wery large (60%). Tn addibon many reapondets
reported the vac of BTS Projoct (346%0). Thia 1a quite amilar za the praportion that lad heen

indicated 11 this present rercarc s (307%).

Ao of KIWAG

The third aorvey that w11l he stucied = the glabal TT PM auivey of KPYO 200%). Tntor
wicwers of KPMO memer fims eonducted face to face interviews in nors than G croani-
zationa m 22 countnea. The survoy 1mcluced 51 quoatana; these were mmultlz cholee and
open roaponac quostiong The rosondents wore a wade range of orgamzational reproacnta
tivos, vary' ng from OFCk to program end projoct nanagers. Additional reaponac stabiat’ os are
unkncwn. This survey is most nteracting for making commpariscns by it solid base of data and
177 ploal coverage.

Tta a ity hat only owe frequercy typoca of the KPWL sarnvew can he compared wath the
omea af thiz present su-voy. These ave thoae of the parzcipant by mdustry and the vac of P
mcthoda. A commplete averview of these {rolative} frequenc'es can be faund m Appencix ¥T
(Frgores 119-1200.

Firat, the KPMC survey vaca a inuch leaa differonbated way o categoriming the arpaiza
ticnal actvity sectors. Only fve malr indnshy clusters ware vsad. Of these clusters only the
relacive frequency of government (e ‘public administrarizn and defense”) sectar was almest
a2qual {kFPBIG repoctec 16%, thizs present swrvew reportad 14%). All other sectors shonred
preazer dittercroos.

Szccnd. the EPFMG survew indicated that cly a mnironsy (15%) of the respondents’ crsani-
zatioms were using no formal P methods, lesving the mmain part (85%) for formal DM
1methods. This frequency nicreaszas the validity of the frequencies measured by all previous
aorvewa (B and 84%) and thia mosont sa-vey (82%:), aa thoy all are protty aimilar. Further
KEPMG repmited that one fourth (29%) af <he reapondonts indicated they were uzing home-
prown PM methods. Thia frequency 1s 1eas than the moortans reported by the surveys of
W hice and Foroae (5605), PO (48%) and chis presenc surves (3294, This could be explained
by the rolatiee large (6% clustor of Fybad (mistore of home grown and stadae) P
rethods Besides this evplanarion KPMG stressed thao mamy comments profiled che inzreased
intlnence from pgznerally accepted mmethods or bodiez Tilee TWT: PMBOE and OO
DPRINCE? Snll ke frequencies of these standard mechods were reported relative smmall
froapectively 11% and &%), Tt scems wery plaumble that the differont eontnonts of the
participants (Figure &), accaunted for the o freguency of TRTNCEZ. Since FRTBOR chiefly
iz uzed in the MNorth American repion anc PRINCE? is wsed meat ofton in the Turnpcan

T,

P Sorvros 2000200

The funal aud most recent questicnnaire was carried sut 1y a oo laloration of three organi-
zatiomna (Ve [Tmversizot Ameterdam, Toamess and 1T Trends Tnstitute and Tisnes Manage
mart). Thia aorvey was a non prohability Weh aite aurvew. Tt was promaoted om a Web aite
The aurvey was enmpletec by 220 Thitch parboipants. No inrther infoematian was prond od
alwwuc che respanss stanstics or octher ways of invidng the participants.

Three trequency types 07 the PA survey 200602007 could he comparcd wath the ones af thia
Present survey. These are those of the emylenres ranges, the sarbeipent by indusory ard the
vac of PI methada. A complete averiow of theae firocuencics can ae found “n Appendis: VT
(Figures 121-1255 TTnfarwinately che use of P softwars waa not meozavred by this ey,

Firat, the PM aurvey 2002007 cluatered mast of the arganizabional aot' ity soctars moa
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different way woisn coonpared to this prazent survey. Tharefore only limired chisters could be
judged agamst the carmont survey’s cluatora. Many of these clusters reportad similar or aboeost
anmnilar frequencics {ep. -mblic admin'stetion and defense 11% aad 14%. finoeial and
insurznce activities 9% and 8%, retail and wholesale both 3% Neverthizless few laroe
differences of frequencies we+e alsn reasuved {eg. maruacturing 3% and 1090,

Sooond, the PRT aunvew 200602007 vacd an almost sanz way ot categorizing the emlovos
rangea. The employec ranges had nearly cqual frequoncics i all rangea. The only notccabls
difforenec found waa that the P surecy reported httle mare (O38%) large orgamizatinna {from
1.000 to 10000 onplannces) than thia cuent soreey {28%).

Third, m contraat to the hncmgs of the other sumvevs, which repmted relattee Tngh Ao
cucncice (R21% 87%) af fonmal PM method wvse, the P aoreey 2006740 measured 3 1o
markably losror propotion (6590, OF this mopartion practically throe fourth (72%) of the
respondents ndicared thew worked with PRINCI2 and 1ner=ly ons-ficth (20%) reportad they
waorked with hame grows mezhoda

Bar refernng oo a surver of KRG (2004), which reporped the ase of PRIKCE? (61%). the
authors of the PV sarneey 0067407 paamlated that the vac o PRINCTED atill liopt mmercasing.
Finuzllw, the writers bipklighred that responcents wha wonk wath standard PR mecthods arc

mors satisfied abaut these methods than thase wha worlowath home prown methnda.

tCheors!l Comparteon

The Fan's aharz of the rolative froquenaca (1.c. employee ranpes, PR metod vee mud P
anfoware use frequencies] reporced T this present anwey beais much roscmblanes w'th
frequencica obmamed kv the ather four P related aorvcys. In particolar thoac frequencos
that antrespond wath the use of fonnal PR methods appear ta he quite aimilar All these
relative fregquencies showed relative high percevcages (8290-87%0, excepr for one survey
wlirh raported amuch leawer percantape (6570,

Om the ather Fand, aome digpantics (o0 frequencica of hone proen metheds and
PRINCIL?) hawe baen observed ac well. These differences were prcbably caused by the
respxridents’ geagraphical regions. Therefove, as far a4 can be ancicipaced, the exterz] validicy
of the survey doemn’t give the lapreszion to be in great dacger. The oroanizational activicy
acctor and the emplovos tangea frequeneize of thia (rosont saurvey show nie stycal g or
lowr froquancics when comparad with the ather fomr aurveys, Tliis congraence of frequercies
indicates that zbe sampe population actuslly might ropresent the actual world, unlea: all
aurvers caffered sanple evroes. Therefore, as far 23 can be anbepazed, the externa’ vahdity of
the suvery docsnt appoar to be 1n preat danger.

becondary Analysis

The Sccondary Analyaa wall facus on the nght pat of the Tmal Framework that cone
apoda wnath the constucted wanzble 'PM Softerare Suecess’ (sec highhghted arca in Figure
£91. The paragraph =All atart an cvaluation at all the attnbute frequenoics. These attributes
bzlone to the items which tepetier were vsed o assas the consouctad weriable (see Zor
explanaticrr Paragraph .43 Then the rel-abahigr (e inrermal consistence’ of the constructed
va-akle “T'H Sotermit Succoss’ wall he cxamined wath help of Cronhach’s Alirha a+d the teat
warahle {Parzmaph 6.5 Tre paragraph wAll ond wath analyzing the frequencizs of the T

hotorere Buccoss

Attribute Froquencicr

The vanable 'PY Sofoware Succeas’ ovontually was conatructed of 1) itzme {Paragraph 6.20.
In this sectiorn fivst all the freqrencies of svery atmibute tha: belcng to these 10 main terns
will he studied. Beaides thess ma bona 3 supplemenzary ikema were asscased with halp of
the aurvey. Thess were tot used forr the constructed wanable, but wore measured to gan
additio1al infarmat’on about the vae of PM anttwrsiz. These 3 upolementary iterns will be
stiidied in the second part of chus section, A complets cvernew of all (main ane supplerien-
tary) attribute frequancics ean be found in the Appendic VI (Tables 26-33).



Marn fuems

In the table below (Table 33 all che valic cheervanons (M, the minmam (mesc n2gative] and
mammurm (maat positivc) valucs, means and amndard denations of cach main tem are
an-mma-med . O the in total 192 rcapandents (who repomted the vac o PR antterare wathin
thei~ arganization] 121 olservations had walid resaonacs i al” the 10 itees. This means that
121 reapandents answered all 10 items = thout answeering no idea’ nn npinon’.
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The twhlz ebave (Table 31 shows smine irtercamng hndings. Fi-at, the quoationa ahaut the
Tetimated Costs (1tem 7 and “Tmplemaontation Tims” (item &) weare most often answered with
o idea’ (M s Temsh, This 120’ much surpris ng, aa it acema logical that for inatanez marcly
vaors of the aofwarc den't have zcooss to mtonmatian abaut coats o newr uscwm con't eneonss
how lorg it tock to inplemeant the softeare.

Second, the relative high mea+w walues of the "Ffficiency” (oem 51 and che Rehalhtoy (item
1y demnonistrate <kat in general the respondents werz positive sbout these amaocta of B
sofoware, The postive answers in vegand o the ‘Rehiability’ wore anmewhat snt'cipated, as
availalz teat rewvicowss often roported PR aoftearc to be reliable. On the otlier hand the hish
riean of the “Bff ciency’ item were woc expected. The accorpanying loeer stancar® deviatian
{117 reveals that the reapond onts wiore the mast vnammaous about this anaser a8 woll.

The relative law mnean of Stmulation of Orgamizational Dovelapment (o 100 was aa weell
predicted. Since when PO softwmz encourages the organization to mow 1o tie fiald of PM.
the aotterare 1za to poasca spacial ahht'ea or thz PR arganization haa ta be relatve nimatre.

A extemsive vorsion of This takle is snclosed w the Appendiz ¥1 (Table 39, This table alse
ahoaa the mediars (imiddle value 2ftor rankiqg in ardes’ a:ad modas (mum sers that cocur mnost
frequently) of al” the nain and soaplemencay 1tems.

Supalemenery foms

Boaidea thz 10 mam itema 3 supplanentery tema weore measned aout the use of T
aoftware. The argumentazion of why these iems are not compenents of the constructsd
wariable was grven emlier (Sectoon §.2.3). Altheugh these sapplementary items will not be
used tn eanetract the warighle PA Softwears Suecoss’, they still ae impartant 25 they hope
fully wall grave marc imaight about the vac tsclf and the factm= that can he associated with the
amouat of uge (oee later Secrons 932 & 9.3.3).

The firsc supplementary wem is the "Condizion of e’ wem. Cnly a slight maprity of the
reapondenta (33%) roported that the use of the PM aottwac could he charactenzed as
rrncipally waluntery (Appends: VT, Table 36) Thia was rather surmiang, =z 1t had boen
rreaumed chat s substantial majonty would be waluntsy. The hamis forr thia preammption was

_ ! that PAT apphicadicns regulars aren't perceived as erucial for managing projects as for imscance
azlary ayatoina arc for the payment of wagea.

| The secomd suaplementary 1tem 13 the Tercerved ke of che M Softwzre’. The bar the

) reapondeonts cetimated vasge of the safbearc ditfora proportionally from 10 e 100 porcent

= {Figore 7. Noeworthy, can seemingly randon peals emerge at 30 and A percent. A c'ascr

lonk shmened what posnih’y caused these modest poaka. Aftor the sercentages of porocived P




goftware use hava been split by the obligatory and volun-ary coadidors (Appendix ¥1, Fizurs
124}, it became ¢lear chat the firsr peak of 30 perect i3 mharent to the wwluntary condition
and the seeond peak of 7 poreont @ mherent to the chhgatory conditian. Consequently it
geems that PO software that is vsed in an cblipatory enviromnent is sipnificantly used 1mors
ofcen than wiem osed in a walunoany evwmrenment.

The final aupplementarny wom PM, w'ich remains to 9e analyred, 3a the stotude af the
reapodenza towvard the use o PV aotbware (Appendix VI Table 381 The largest part o7 the
reapondenta (22%:) repmted they wore willing o uaz the PY anfbeate. A conaderable pat
had a neutral attitnde torarard vsig the PY o softears (22%). Tut remanably slmaat a torth
rart was urmwilling =0 wac the PY osoftearc (24951, Porhapa this onmwallingnesas could he
intorpcted with Tzl of the TAY Pa-apaph 521, lator onowhen TAR wAll be administored
in the contaxt of PR sotterare {Section .32

922 Rchiahility of Constroct

The rehiahihty of 3 conatruet is the soouracy o recimon 1t moaaurng the aame reanlta the
amne way cach time (Stauk, 1989). Tt rofers oo tho degroe to which 8 vanable or act of
varahles 15 consistent 1 what 1t 15 ittended to measue. T multiple messurements are taker,
the rchable measurcs wAll all ke wery consistont i ther values. Rehabihity diffors fiom
walidity ‘n that vahdity 17 concemied with haw wcll the caneopt 15 defined by the noamnt=
{hccann 7331 The reliallity o the athor hand relates to the conamstency of the moasures
[Ladr et al.. 1925).

Theore arc acweral methods to cstablizh the rel*abalizy of 2 constucted warable. Theas 1n
cluda the test rotoat method, the cquiva et foams, the aphit halves mothoc and the ‘nternal
consistenioy nathod. OF all these metlizds the internal consistency method is considared as
the nosc effective, particular’ vy in field studizs. The higzest advantages of chis mechod are that
17 mequires only one zdmiristration and that this mathod iz considered to be the most general
forn of relish it aascaament.

The iaternal ccnsistency of the cumrent constucted warizbla will 22 estimated using the
relialilicy coefficient called Crombach’s Alpha [Cronbach. 19531 An Alpha (@) valoe of 080
or ahove 12 oonaidered to be the critorion for ndicating stong internal consistercy of estab-
lithed indexss between 10 to 13 items (Swanbomi. 1982 Van Wagk, 20000 Tr the case of
axploratory research, such as is here the case, an Alpla walue of mearelw 0,60 or hisher is
com@daored aa sipicant (TTar et al., 1998,

Relibilily &1 dnlice [Taing the data collecred from the respondents oo the suswerr, the reliamline of the construct

F":;:L;‘ N haa 1cen chec'ted by com-uting Crombach’a Alpha (e walue for all the mnain items with 3PS5,
P I Given the exploranyy nacure of the study, the result seemns very satisfinng as the reasured
Tab s 2 Erenkes v Slpka e Alpha's value of 0.898 (Tablz 4) iz muca higher than 060, It's even Licher than the prestg-
b oo e Tt j_|:|'|_|_5 1;,;[]_]_“:_» Dfﬂgﬂ
¥Wlhen co= of the items will be deletad. the Cronbach’s Apha wAll range from 0,878 (=or
coerall sacisfaction) to 0805 (for unplerentation e} Singe the Alpha w case of item
remnowale doesn't come above the crigina. Alpha {0,898], all items safey can continue 2 be
part f the construer (Tahle 7).
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Frequeneics of Construct

Sinee mtomal eonsiatenoy of the curment constuet TR Soffvare Suecess’ appears to b=
astistactory this acction w1 tzlie a closer loak into the frequencica o this vanable

Firat the frequancica af the total sonres af all ton items will ke analvzed. Then these scores
will he clagsafied into a lowor himerinal level of measuremenr. 1e. "nnanccessfol and *success-
ful'. And concluding, the frequoncica of this row dichotoraous ooqscructed wasiakle T

hotoree Buccoss' will he cvaluated.

Muown faem Sovere Fogoonetoy

Tn a previnua paragraph (9.2.1) was: demonatrated which nunber (W) of 192 cases writhin
f2ach hoc valid scores <Table 3). Valid ref=iz here & anewors with scores fromm 1 (e very
nagetve) o 7 (1., vy pasitived. Far matance irem 4 ((Ohverall Satisfacnon’y had a valid seore
of 185, This means that in 7 (192-1837 caces an invalid score was remistered. Thus 7 respon-
dentr amwwered they had ‘e ides’ about che ovenall sapsfactor. TF all the mvalid acones
halomgzing to cach mam itom arc summed upr the total mumber of 1wahd seares = 128, Thia
results ‘n a frequency of missing data of 6,7 poreont (1287192710}

Since this percentase of missing data is less than 20% 2 proporbaral seore based o1 what 18
chaerved for the patictlar respandent should he an appropriate method of handling the
misang data (Downey & Kang, 19975 As haa hoon mentioned carhier {Paragraph 6.4), when
far matance within an mdmaduoal case imabead of all 10 items, mily cmits & tems were acored,
then the mear itemr: score of 211 items of this case will ke caloulared by dividing the sum =f all
1zom walues bw § instead of 10 The froquencica af theaz mean tem acorea arc graphically
denonatrated “noa liatgram chart fFigme 710

Thiz histcpram shows that the majority of the resaondents (79%)0 ratad -Le PB cofraare
within thewr organizaan in such a way this resulted w a ealeelated moan izemn seore berwoon
Yand 7. Tnadd tion 1t can he soem that <Fe distnbotion of the acorea ahmoat equals the normal

Jistnhution corre.

ichorpions Varkrdle Freqilencies

This mubhsection il £csoibe how the various mean em score values {which ranges ahincst
continuons from 1.8 to 6.9 wil be transformed in mnly twn possile valoes, Resdos descrb
ing thic transformation. tha fizquencies of this naw dichotzmous variable will be analyz=d.

Fon- later analyses it wasz dooided to tranaform the almeat continuons varzhle to a Jichots
mous varable. A dwehotomaus variakle is a disercte cateperical wamable with two pessible
walues (Fan Wik, 20000, Tn thia resezreh the ennatructed wvarable P Softocare Suscess’ wall
hava the values unsueccesfl and scoessfal’. All cases with a meat main e seore of less
than 4 will be parafmmed it unsucecsatul” and all cases with a scorz of 4 o hipher will be
crateformed in stooeseful’.

P thia transfmrmation much of the mfmmatio wall e last. Nevertheless a dichotomous
vatiable wil make discoveries of possible patverns easier a5 the daza (within the cross-
tabularizns c2lle, see Secticn 9.5.4) will be lesc spread oot Besides tliis analvtic advaitape of 2
dichoromons varialle. the valnes wisuccessful” versos “successful’ will, though less rezlistic,
hz morz appealing and casier to comprebend fora futne sudicee

The {relaciwe) frequencies of the cichotwmeas variahle "PV Software Sucoese’ are showen in
the pie chart (Figure 72 Az was mentioned earlizr i 192 cases. within the toral of 228 cases.
PM aatbearc was avallable. Tn na meare <bFan 53 pereont of those cascs the PAM softwarc s
com@dored 84 & Mueocas. This poracntage Accimd not 38 worss 8s 1t was reported m 2066 by
Trmat and Young {them arly 25% was complote y sucezasfu ). Bear i mind <hoagh that these
Percentages can met be compared unerringly with each other, because this present research
only cvaluatea PV aoftware winch 1= stll availablz, carlior failed PW aofosarc implemenza

Dt et e o meluded.

Test Variahle Frequencies

At prosent the attnbute frequencica of the conatucted vanable are lnown . Conacquently a
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lzpiral step should be to compare these frequencies wath the attntute Aoquencics of the
single-1ten test wamahle (Maragraph 0.%). This b1 was placed 2t the 2nd of the questionnairs,
Tt meamured how the partiopants rated the owerall successfulness af the PM aotterare 1 thar
crpanmizztion (Appendix VI, Table 41).

Hopeully the comparao between this single-tem and cae conarractad veriable will dem
omatrate marzly hittle vaances in Foquencica. Snec difforenecs it frequenioies would imply
that either the consnucted or the zest vaviabla, or aven bath are incorreet.

Far the majarity o the vanances hotwoon hot vanables (73%) the caloulated difference
wad lzsa than 1 point (Figure 7000 In 12 zascs the Jifforenee couldint be zalculzted as the
single-1termn was answered with ‘no idea’. Wichin che <hrec variances whoe the differance was
larger than { } 2, only anc vanance mcloded apposing (wnavecosaful vorsua succoastul)
attribute va ves. The proparton of caace (31%%) whore the atzrikute value of the toat wariable
was higher than the one of constructed vavizhlz is ah-eat equal with the propaton of caas
{499 where the w3t wanahle athibute had higher va'uza As can he acenin the Appendix ¥T
(Talle 421 o rare than 3 atrilues had opposing values Onsuecessfil versus suecessful].
winle in 133 cascs tha direction of the attributes fie. both inisecessful. both successfin)) was
aqual. Tn 54 macs the differcnes couldr't be caloulated a2 the single-item was znawerad with
‘noidea’ (12} or nental (42).

Fortunately it can he concludac that the sxnhute walues of the conetrpored variable "B
Softwrare Succeas’ and the aingle tem woat wanable are quite congruent Tn thoac cascs the
wamz: of the artributas were contrasting (mwmiceesshil verous saccacsful) it wee avident that
the athhute value of the sonatiucted vanakle shauld be the determinant. Sinca this vaiable.
at has beer asthmated earlier (Secticn 9.2 20, had a wery high intomal confiateoncy.

Ranking List

Alrhoeaph, it's not onz of this research's objectives. but many of the paticpaits wil. proba-
bl he curioua to lnow howr 51l the difforent PV apraheations have beon ated by <hor fellos
partcipants. In Appendix VIII a ranking list can be founc ( Table 62). This list includes all by
cthe respondencs encered IR applicatwons, The list ine’udos the recards of how ofton cach
applicatinn was crtored aa well. The anftwars 15 ordered by total main item 2ccre, but all the
acorcs of cach particular item {e.g. ‘Relialilit, Usefulness™) me included as well.

Tertiary Analysis

In the Tertiary Analysia thz contor af sttention wAll be at <he presumed asanciatioss boteroon
the eompononta of the Firal Framework dazc lnghlighted Tinzz in Figore 74).

The parmmaph will stmt with malyzing some asuunec associations between interesting
1zoma 1 the framewsork. Taramples nf such assccatinna are the prasible relationa bebaeen Top
Wanagernent Commioment” and 'T'M Seftwzre Soccess” ane booween ' TM Mochod [Tee’ and
orgamizational mre’. Thea the paragraph wall commence with enploying the TAM and TTF
Wadel. Te wall be mitcreating to cveloate 1t theas mndela can be aprilicd auccesafully in the
context of PM software. The parzgraph will enc with evaluating if the earlier hypootized
assneiations Sectiom 3210 beowean the cancingency factors and the PM Software Scceess’
really exst.

Associutive Nems

Tn this sccror several assomed amnciations boosoen items wall be deseribed and disctissed.
The sectiom 1= divided In five snbsections; sach subsection iz dedicated tc investipate a
rarticu ar mteresting sanciation. The pnesble sanciationg will he inveat gated by determ'n
ing the comelaton between the mdividual iterns. Cerrelation is s bivariate measure of
assneiation [sorength) of the relationship: betseen rano variables (hlaris. 20000, It vaies foom O
frandom relationahip to 1 Jperfect ear relationab ) ar 1 (perfect negative hinzar relation
ahip). TTerz it is repmted 1 1ts enrrelation encfhaient walue, inzerproted s& porcent af vanarce
explained. For instance, if the correlation coefficient walue is 0,250, then che indspendent
warahle 1a sa1d to cwprlai 27 porocent of the varsnes 1n the dopendent vanahle
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Crrrelatcn as measure of the strength of associaticna has alsa some commmen pitfalla. Core
laticn 15 aymmetical, not praviding cvidenee o which wray cavsacion flowes (Tielerrau, 19838
Since 1n this moeent cross sectional rescarc {omly 8t one point of time 8 sSivey was oo
ducted) the abjective waa just b cx ore aascciations instead of cansal relatione this inability
of provang cavsalities wall not give any cousles. Dependent cn if che items attezbutes are
nemnal o mdimal distabuted, respectively Pln and Cramers ¥oor Kendalls tau b anc tan =
as cffoct aiwe measures wAall he computod. Additional chaits and corrzlation tables can he
found i Appendi= ¥

FPA (hganrmation Caovrelations

In thia tnst subeoction the sigmbicance levelz and conelation cocfRoiont walues hotwrzon T
oTeaniration (and reapondent) related dtema wiall he doscussed . These items are the "Respon-
deat’s Source’. “Survey Lanpuass’. 'Oresanizational Size’, 'Crpanizational Activity Sectcr” and
Willingness o Coopevace’. All these items were included i the cmrelation takle {Appendix
W1, Talle 443, Here arly the interesting assvciationa or the nonappesence of thoas will he
mentioned. Same of those varishles conaiat of nominal data. which hias no order, and the
assianmeans of mmmbers to catzgones is purely arbitmary iz, 1-Dutch 2-Loplisly). Gecanss of
th a lack of nrder or equal intervala, the Contirgoney Coctheiont, Pearsan’s O wAll be vacd to
cvaluate 1t the presumad ssanciaticna do o at.

Chaly anc significant aszsociatior was fomd n thia conrelatinn takle. This 1s the assaciation
016310 between the "Respondent’s Sourez’ item ad the “Swver Larpuapge’ itern. This was
anacipated as wethin each source {eg. PAT, AT M, Gantt Head ) omly scurvews with the same
language (Thitch or Tingliah] sanere retricved.

The fact that ra ather assaciations weore found demanat-ates that betercen all these othar
izerma no significant (hnea relatons exist. Fov instance, there are no sipmificant differences in
“willingzss to cooperate o a later smpge’ betwesn roapandeonta whe completec the Thuteh
wormon af the language anc the omes who ompleted the Tonglish wersian. Tn addnon there
are no significant assorlatons between tae activity sacher and s2z2 of orzanizations. Shuez oo
further signif canc associative relations were fivand the ieelibond will ke reduced chat of Tator
axpozed fndingz could be ascribed to cne of the PRI orpanization 1elazed item corvelsticns.

FM Methnd Corralations

In t1is accmnd subscetion the sipnificance lovele and conrelation anefhoient walues hetwrcen
PM rnochod related items wnll be diacugred. These deems arve the Rind of M Methods',
‘arctude of Top Mlanapement baward PRT Wethed', “Adimde of Reapondent taward PAT
Method', Terceived Use of PM Mechod' and Tmporcance af P Method' ATl these items
weore included in the corelation takle (Appondi= V10 Table 4%, blerely the interesting
assnciations of the ahsener of theae wall be mentioned here.

The Tercered Tse of P Wethnd® and Trpmtance of PY Wethad arc the only tea itona
that are cerrelated (respectively -0,19% and Q1600 wnth Fisd of PM Method'. The divcotion of
the first associaticn, which is negative, danonsiratos that the prescr’ ptinna anc procedures of
home growen P methoda ere better Trved upr ta than thase of standard P methads, Viost
reapodents (37%), who work i organizationa where home growsr P methads are mnazly
vacd, declare that theae methada are actual' y heing uged in ac least half (2004) of the projects.
Whoen statdasd T mcthods are the snec used methads thes percentage is moch lower (33%0)

The second masnc atinm, which has 8 positive conelation coctt cient, ~oweala that the impor
tanoe of smndard PM methods ineorcases mare than the home grossn methnda (Figure 730
Wany of the ~espendents (710, whe work aconrding atandard mezhada, indicate the tmpar
wakce of this methnd in their arganizaoon is ivcreasing. Tn case of home-gromn methocs this
rorecntags 13 aubstantial lawes {548%). iemdes thoae sssnciazions all othor 1enms are enrelated
o the *Availabhigeykind PR Wechod® e,

The ‘Armmude of Top Wanagement 15 posicreely carvelated (0,277 with che “TmporEaace of
PM Nethed'. Conscguently mare top managocment cormitnent 18 associated with Tigher
rerectved mportanze of the most vaad PM method. Na furthe- “tomns wore canrelated wath
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the top managernent’s attitnds toward PA methods.

The ‘Importance of I'M Metheds irer is alse correlated wich che "Actinide of Respondent
coward DB Metheds' ivem {0.388) and che ‘Terceived Uaz of P Meathod' item {0.204). It's not
amprizing at all that these arnimdes (of top manapenent and respondentsy and the aze zre
aszociated wich he importance Henee positive theughz and high vsage typically idencdfi- a
terdency (increased nporttanac).

Sornowlat surmising ia that the “Attitnde of the Respondent torarard PR Methad”, which of
course is associated with the Terceived e’ {0,194}, s 1ot associazed woith the “Accude of
Top Wanagornet'. Thereme 1t 3coms that the parbzipants af the aumeey, whao normal 'y dan’t
have a top -nsnagoment poation, often have difforont atstndes shout the moat vaed P
mcthad 1n thair crgamization than the top manapement Thia ghves a quite alarming imwea

Hlom.

PM Software Cornolations

In t11a third ausacchion the sigmficance levels anc corelatiom cacthoiont values hetweon
PM aoftwarc related itoms wal’ e discussed. These tbems are the “Type of T Sefoware’,
"Artitude of Top Manazement toward PM Scoftware’, "Attituds of Respondant toward Using
PM Sofrware’. ‘Conditicn of PM Sotteare’ and “Percaived Uac of PM Softwarce’. All these
1zoma were e uded 1n the conelation table {Appendi: VT, Takle 463 Tn thia aubsection anly
the intorcating aasnciaticona ot tic ahaonce of theas wAll e rentioned.

The "Tvpe of PAl Soffware’ item is corvelated with the “Attinide of Respenden: toward Using
P Software’ item and che "Condition af sz of PY Scfteare’ “tem. Tioth theace aignificant
asanciationa have postive corrolation eocfhoienta frespect’vely 0,180 and 4,158 Thia meana
that each type of PM softwme i in some way associated with meore positve or nepgative
achitude of che respondent and will mere o1 less oftzn appear iv a woluncary o ohligacory
geting. Since the itemn 'Type of PM Scftwars” has tlree athibntes {custom-built. seneric and
mcthod spomitic PRT aofteeare), no atatomentas about the exact asanciationa can be nade by juat
judpitip the correlation cosfficients. Two bar charts (Fipure 76 & 77) clavify both associarions.

The ‘Atcituce of Top *anapement towrard PR anfoware’ i posiovely correlated (473 wich
the ‘Attitnde of Respondent toward Using PM Softwars’. Consequently, more top manage-
ment ownmitnent 18 asanciated wath a higher willingnesa by the roapondont to vac the
goftware. On both atorides of top management and respondents will be the smne negacive.
Tither way, ~hez seems ta be 2 1ot of anmacnaws.

Onice onexpecred 18 that wp: maragemenc’s and respaondent’'s *Arctudes’ Toith ars nagatively
asanciated (respectively 0,377 and 41,2230 with the *Condition of TTse’. Te dernenstretos that
in an oblgatory use enviror ment bath attitudes towrard M software ave more often posicve
than in a voluntzry aivircnment (Figure 78).

Fimally the aomimonsense assooacion Fetaeen the Condition of TTae” and Porocived Uae of
P Softevars’ has a wory high negative carrelation (-0.581). Indeed mandated PA softwme is
far more Terg used than e a woluntany emeronment. o a larer secrion (Section 952 the
conditions ot vse wall inther be swdicd.

PM Software Suoocws Cornoletions

In thia laat ausscction the sigmhicance lewels and zonelaton cocthoiont valucs hetween P
anfiware suecess related dtems will e duaevesed. These items ave the 'TM Sofmwmre Success’.
“arotude of Top WManagemere torard TR Software’, “Attitnde of Reapandent toweard PAT
Sottwme’, Conditicnn of PM Sottware’ and 'Perceivaee Laz af PAT Sotw=ie’. All theoss toms
ware incheded ir the sonelation table (Appondi= VT, Takle 473, Tn thiz subacction anly the
interesting associazions or the absence of these will be mencioned.

The conclation table shows that all the mentioned iems are eorrelazesd oo che item P
Software Suceess’. A negative correlation coefficiznt (-0,163) 1 resrricted o the iters “Condi-
iz of Laz. Tte vy intorcating that the way 1n which PR softararc 15 vacd scome to ntla
cnce the success of the saoftwrare. Taren e striking 1s that mandated P anftsrare is more

can be asscciatad with succese (62%) than PRI coftware which vaage 16 valmtary (444900,
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Az was already said, betaeen the taree other izems and the item T Sofoware Sucoess all
cortelation. coefficients are positive, Thess findings are not that anprizing, aincz it ammda
cuice logic that, for instance, the amounc of Tlee’ and “[uccess’ of P sofowrare are positively
coralated (0,274, deapite the prasihle distmtinnal effect of the condition (voluntary verzus
chligatory) of uge.

Tn addition it'a ma aurpriac oitber that both athtudes have soromg associacions writh T
goffware Success’. Comaitmert. bock of users and top management, waa mantiorcd by many
autho+ 85 2 omtical sucocss factar fonr softwrare implementations. Neverthelzsa by these
roattve correlation cocfhoiota (3,444 and 0,465) 1t 1a denonatrsted that coommitnent & top
manazomnant dunng the implomentation tejectory and the wilingness of the respondents
towarda vamg of the PM anfosrarc acom to he execllont predictm= of the PM systemes aucocas as
will. The stromger the commitment the higheor 17 tho sucocas rate. To 1 lustrate thas, wher top
1managernant iz nncommitted the success rate of PR softwmre 15 about one-third {36%), wlhian
mEnagomant noither s committed or tmenmmitted, little more than half (54%0) of all the
anftware 12 aaccessful and when matzgoment 15 comimitted the Aauoocss rate moTcasss to almost
throo quarters (743,

Admimistering TAM

In th's azction <11 he analveed of the TAW of Tlavis (Paragraph 5.2) succcastully can he
apphed n the contest of PM anfbsarc. Far thia purpose, same of the madel™s clementa Fad
baen enlistad as singlz-items in the survey. All highlishted zlements in the TAR (Figu-a 80)
correspod with tems in the surver (Figure 79 The atrength of cach prosumed asseciation

hetwroon theae items w11 he cvaluated wat help of Kendalls mu b conelation meoaane.
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The enmelatior table in the Appendix (Table 48] ahorars the by PSS compuoted strengt s and
significances of all presumed associations. ATl the corralation eoefficiont valies are added o
the TAM scheme above [Figure 80). Fvary by the medal assumed relztion or missing relation
(i.e. wery low naigniTicant correlancr coefficient kerween “Peracivad Fase of Tse® and “Actual
Svatem [Tec’) wAthin the TAM da conFrmad. Fren the link hetwoen Perecived Fase of Tee’
and “Articude tomsard Lsing’, which has been proved Ty some (Calisir & Calisir, 20047 while
argred by others (2.g. Chan 1996; Szajna, 19, i3 being confinnec. Altheovrsh the stencth
hebwncan these two 1tona has the smallesz covanence (0,243,

Exrenave veszarch supports che notion chat “Tlsefulmess” and Fase of Lse” are primary
dewers of Tiser Tntenowns’ o adopt new technologies. Ilowaver, this resemch has besn
conducted muostly in enviviments o which the adopton was woluntary. When techrology
vac 14 aommnanded, s 1t & M many orgamrabars, RBrowen oz al. (2002 cxpocted that the
undarlying relatinnshipa ot tradibonal technology accopance madela will be different. Since
Twith eomd itans, Soluncary’ and ‘ohigatory’ use nf PA aoftemre have heon meamured by the
aurvey, 1t was decided to see 1f the correlations hetwaen the TAM clements differ in hoch
condiZans.

TDreeper analyses of Taoch use condiowns seems especzially morigming, since in che previous
acction 1t already had hocome clear that PRT anftwars 11 mandated comdimionma 1a relative 1more
often succeastul than PM aotoware in waluntay ennditions.

The achemre of TAYW belows (Fipu-c 81) demonatratea all enmputed eamrclation cncfhaonta of



hoth vaz carditions {Appendix VT, Tzhles 49 & 300 The meen values vepresent the voluntsry
conditions. whilz the red whies represert the obligatory condition.

Firat the azention wAll be at the valota-y conditan. Yost cornelationa remain aignibicant,
with the cwception of the Porcoived Tlsctuhness’ and Acmial Svstem Ulee aseociaton. Re-
riarkahly e correlation coefficienc between  Tlaefulness and “Attotude woward Tlsing
dersraases, while the coeficient bezwaen thic last lement and “Fase of Tse’ imoreasce. Te socns
that the 1 a woluntary errrar mont the “Faac of TTac” of PY aottwrare 15 mare crucial far the
‘Ao tude toaward Using' PR softwrare than Tleefulnesa’. Tr litcratne no owplanation waa found

tor-thiz inding.
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The moecat striking differences betwreen tlie mardated condition a2t and the woluntary condi-
oan are tae te longer sipnificant correlatan hetwee "Attitcde toweard Tlsing’ amd Tlae’ and a
desraazsing coziticient vaiuz betwzen ‘Fase of Use and 'Atnmde toward Using'.

The first differcnee can casily be caplained as the Tlee’ wiram a mrasdated condition almest
certminly i primaily decerminzd by the sansdcns involved, inst=ad of by rthe “Awincds
toward [lang the PM anfowrare.

Thete 1w ne ddes abour what cavsad the seeond diffarence. Tolooks just as inexplicable as the
crucial ‘Fase of Tiee’ 1n the woluntary condition. Thess findings even entively contradict the
results of che research that was conducced by Broevn ec al, (20025 Thew exznined the TAY n
the context of one partcular maadated svstem witlin a subsidiary bank. Their results showeed
that it a tnandated ervitonmiesr ‘Fase of Lse’ was the arimary decerminant of ‘Amude
toward Usmg™. Acan~ding to them this was 11 contraat wth mach ymior reazarch n volontary
settings, which suggeste ‘Tlaefulness’ emerges as the primary aqcecedent o “Amtude baward
Using'.

After reading mmeat commen =z, that acenmpanicd many of the compleed survews (Appendi
M1, 3 posahle caplanabion came t the urface. A resaom for the prosent findinga bemng the
oppeatte oF Thnowmn ot al. carlior findingz enuld he causec 1y the d'forent chamactorisses of
hanking and PM coftware. Some of the respondents mentioned chat ics hard to vse the P
anftwarc bv the shundance o hells and whiatles that zre vsoally blzin. Tis cmnment
supports the earber satement abour IR sofrware (Section 3.1.23, which smared chat the
majarity of the PY softerare ircludza all cormmnen uasful funet'onz and featimes of PM. Tt's
wey Ikely thar the ameunt o functics 2nd fearures has becnme troly an overkill by which
the ‘Fase of Use’ of PA sofiware frequently suFers. %o consequently, the ‘Fase of [lke’ of T
aofoware has Tecome e primary decerminant of the user's “Aude woward Using' this
anfterarc.

Summarizing, the TAM seemn to be applicable for P scfrwrare and it provides meore insishr
it how the veer's kefvawionr awd detorminanee of Tae’ diffor in wwelontary and mardated
sitnatons. Ilowrever, this sxaminaricn of the TALT in the PM sofosare cantest 1s naz sathouot
hmitatians. As thz qurvey measores the clernents of TAM wath merely #ingle itoms, itwaould
ha far tno pretontinua to gsaumic that hased on the prosentod carrelatiana waluea the poweer of
TAM iz vzlidatad it this comtext. Bosices thoese resrrictions it has o be etroseed thar the
“Aretaal Tlae' element 1 TAY was the represenced Tw the “Reparted TTee’ 10 the survey and

that t1c clements ‘Fxternal Variahles and “Behavinmal Tntentinn to Tlac’ weeran't menmarated



n this tascarch.
Wath talmng all these shartcomings intn accou-t, bot by keeping 1n mind the caplorat e
natme of thia reazarch, the findirga atated ahosre at loast strargly mdicate that TAY might be

vahd hoc.

933 Admmistering TTF Madcl
After the detmmining af the validity af TAM wathan <Fe context of PR aoftware this scction
will he devated to analyred 1fthe TTF canatuct af Condhoe and Thompen (Paragraph 2.30a
appheable hore. Far this urpraz, anmz o the madzls ¢’ ements had heen onhsted as angle
1zoma m the quastiannaive.
All highhghted clementa in the TTF madal (Figore 83) corrcapand <with items 0 the survey
(Frguore 81 Facept for the Terfrmarce Impact, thiz clemant waa consouetad 9y combining
the equally weighted Lfficiency” and Fffectiveness’ wtems. Tn addition the clement "Helicts
was replaced by the "Atitude wrerard Tosing’ 1tz and che Tlolization’ element was repre-
sentzl by the Tlee’ icem. The strengeh of each presumed ssaociation hetweecn these itema wAll

alan he cvaluated with help af KEendall’s tau b correlation 1measure.
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The enmelatior table in the Appendix (Table B1) ahorars the by PSS compuoted strengts and
significances of all presumed associations. ATl the corralation eoefficiont valies are added o
the TTF model scheme above (Fimue B3, Almos: all by the mocel assuned relatons or
ricsing velations (i.e. wery low msigaifieznt carrelzocn coefficient between *Tack-Tecl nology
Fit" and Unhezaren™ within the TTF model are comfirmed. Toseopt fo- the Tink hetwcon
Tlrlizanier” and Teformance Impact’, thiz ssocianon appears m be insignificant Permaps
the way in which "‘Performance lnpact’ is coastiicted and/or that Tilization’ i represented
Iy ‘Perzeived e’ plays an -mportaat rale here.

To has oo be toticed as wel that the “TTF comscrct was measurad wAth anly onc single item
(P Process Support by Softasred and Performance Tmpact’ waa ineasurad by just tara 1bona
{Ffficievey and Effectiveness).

Mevertheless, a higher “TTF of P software cav he assoziated with to an ‘norcased hehaviar
to vac (THaliFat'on’) the aoftware. And higher TTF 1a hnled with pasiave Peorformance
Tmpact (i.e increased "Ffficency’ and Fffecrivenass) of PI sottware as well.

Deespize the mentioned lunitadons and he fact that even Goodhue and Therypson (1005
admitted it ean be wery complex or ovon imposible oo assess the STTE and Performarca
T, there are streng indications thae TTF model is for the most pact applicalle within
contest of P aotzemare.
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[valuating Final Framework

P norer mioat asanciationa hetwoon the itome af the framewok have boon studicd a-1d hoth
the zhooretic madela TAM and TTF have heen apphed to PA aottware. ot the melabions that
were postulated in the Preliminary and Final Framewcork (Figrres 17 & 44) haven't been
analvzed ur till row.

For thiz reaacn thia last acctian of the Date Analvaiz Chaptor will concentrate perely an
atudving the presenec of assnciatiye relationa hetweea the three comtingeney factora 'PM
Onvganization’, T Mecqocs” and ‘T Safoware’ and the eonstrueced vasiakle “FM Softaara
fuceoss

Firat the eorelatinna hotaeon all cantingoney factars and the comstrocted warab’e wa'l he
computed. For correlstion caloulations & sufhoiently large sample aizc 18 azaumed, 8z 1n all
aprmficance toats, Appharg ch' aquare to small saamples coprace the rescarcher to an unac
ceptable 1ate of Type IT erters (Clas-Carter 2004).

In trying to koop <he samples as large s proamble 1nocach square, the twee vanakles of the
contingency factar T Crgamizacion’ will he recoded ‘nta wedables with fower categorics.
The arganizational *Size’ act-ibures are recnced in ‘small’ arganmizanons wich less than 100
employees, madium’ crganizations with berwesn 10 and 1000 employees and large
oTEamzat one wizk more than LN employecs.

In addition the argamizational activity aoctors wall be reeaded in threo grom= af acctors,
wihick w11 hooome "tamgible eratt’, “mtangible cratt and ‘intangible intellect’ sectoa=. Thia
way of differantiating project croanizatons wias sugpested by Shenhiar and Widemnszn (19977
The auprased order m these valies shauld repreacnt the raqlong af (woject’s preoduct and
rontime. The diabmgumishing feaanea of the rowtine o praduce the praject’s product scom to be
poverned by craft versus intz2llec: {routne) ard tanmble versus intangble {product).

The ‘tangihle-craft’ group includes those acovity cecoms which prodeets are tangihle anc are
the roaalt af craftwnrk. Teramples oF such scctos are constructon and enerTy organizations.
The intangihle-craft’ groop: includes the activity acctoms which -nwoducts arc intangible and
the 1ault of crattarark. The main value of the product i3 intansible but the effort to accom-
hsh it is effecovely routine craftansrk. Evar ples of such activity sectors are the informatinn
and conrmmumication sectar and the financtal and maurmace activities. The final group, 'intan-
pible irtellect’ accton- nclodzs those aetiviby scctoma which products sc intanghle ard the
result af intzllect work. The main walue of the (rocuct i3 It itz intm:agible content anc which
15 the rosu 't of ntenaive intelloctial wrarle. Txam-les of theae actnty scctovs are profosmonal,
seientifie and techinical activities, In the Appendix can he seen which particular actinty
Accton 1A asaigned to which scotor groaup {Apendiz VI, Taale 52

Tang this reugh classifeadon will result in an enormous loas of information and an in
creazed nisk of making failty paneralizations. But, when all the activity sectors will be
correlared incivideally, the sample squaes wrould ecome far too small for calcolaoing
aprificant comrelation tosta

Boch ocher contingzneyr factors, ‘T Methnds™ and ‘T Sofoware’ already were recaded
amrlier (Secticn .1.2) to crdinal variables with aoth just three vahias Thae Availabilioekiod
of P& Wothoc” vanahle walues wore ranked on standardizacion of T rocesses. The Tvpe of
PM Saftwarc’ vanahle values wore ordored nointial pwoecsa seppont.

Far the comarractad warnasle P Softerare Seeccss’ the dichotomous warlable, 2 it has bean
construered earher (Sectien 9.2.3). will be used. This discrete categorical vanalle Ias only two
Twwsihle walues ('unsuccessful’ and ‘soccessful. Since a dichotomous variable ia the ahmploat
type of nominal wariable, the biromial distbution of thia wanakle 15 thus the simplest tvpe of
amnphng distibutios. Becsuac this dichotomons varable lacks ardering or cqaal irtorvala, the
Comtingency Coefficient, Pearson's O will be used oo evaluate if she presumed associations do
LIHL.

Al these meeaded wariables are domonstrered in s rewizited Trameowork, The ooreelation
taklz m the Appendix ¥T {Tablz 330 shovars the by PSS compoted strongthe and sigmticaoos
ot all presumed associat’ome. All thoae e~elation ancthaicnt values arc addec to the Rewnsated

P Softwarc Succosa Framewarl: scheme o0 the next pape (Figore 56).



PM Organization M Software Success

——————————————— Dy - —————
———————— DR —— — — — —p
Aeclor itee:
1.l angihle-<iratc 1. Sl
L Intar gible-2ate 2 Mesdiurn PN Salcware
A Intangible-Inte It 3o large
— 019 >
————— JI—-- RIS
| | Iyme FA1 fintrarare ' Sualiware: Sinnaos
| 1 1.0 ustczrn-hnil 1. i el
PRI LIES L_zlg™ £ Crempric — ALUGT 2 B e lul
1 [ i Wethnd =peait ¢
' |
| PM Method ¢
v
Availahility 7 Kind PM W=thad < LT
a0 dnme
b e grevarn
Sseidal o 155 — — — — — >
Fog o ™ B sired PY Sakasmre Bensss sancean 7wt Gnecclarinos -

BB Gl e rm s g rege ek

[ HERE

RS
E

rpzaskzl Lz gl waks ot

Lz 57 Fhel 2w kol b cegmion

tin:

P i el 2=l as Theeneee ke 1M1

W oathon

10

FH Fdxihiz MZA BRI

T

el d misd i becalal e

RS SRNTLLE OO T8 Y TETT, T R I IR TR

Before the analyeis of the Reviziter Framewerk will continue an important matter has to he
addressed first. Fwery armcay 1n the medel represencs st assurmad asenoiation. The osusal
directions hat sz supgested by the ancws are puraly based i1 thecry andfor tace validity.
Fon- inatance 178 imaginakle that the aize of an arpairation may rosult 11 u9ng a cortam —epe
of software, T it's much less obvious that the type of aoftwsic deen-ines the Az of an
organizatior. Bur as has heen soated earler (Section 12 13, his presenc research is wosach a
way limired taat the objectve & not to seel cansal raladons, but merely to discover associa-
tive elatians.

The Fevisiter. Framawaork shows rthar coly twe assumed associatiors are confirmer. by the
emTalatinna teat. The mgmificant poaitve correlstion ancfhaent (0,204} hetarcen the nrgamira
nenal “Sirs’ and the PR WMethod® varakles ndicates that large sized orgamzations afcen can
hzo asanciated with foamal (1. e prown and atandard) PR metheds. Shwee both vanables
have three catepories 1o stacements ahouc the evacr assocations can be made b just scuding
the cowrelation cosflicieats. A crose-tabulazion {Appendis ¥, Table 74 ard = har chat
(Frgore 571 will Tely: oo reveal the precise asssciacion characteristics.

O the anall argamzationa, wanth lesa than 100 employcca, 67 percont vac s foemal P
rethod. This percentape is B2 percent in medum-gsized mganizations, wach 100-1.000
amployees. And avan U3 percent of tha larse orpanizaticns. with mere than 1KY employess.
vac a tormal PR mcthad

The aceand pomitive carelation cocficient {0,159 ketaseer the T Method® and tha T
Softwrare Sucocar wanrables pamitr oot that standard PV mcothada mare froqoently can be
associated with caccessful PM coftware, char waen heme-grown cr ro methods are used.
RBath varahles have three categmica thorefore no owact atztementa shoot the preciac assneia
tizna can be mace hy Juat cvaluating the come’ation cocfhicients. A ercas tabulation [Appen
d1=%T, Tahle 547 and a ka~ chart (Figure 883 wall prosade assiatance heore

While the dizcussicn about the supposed pelaon beoaeen standard methads and propect
auccess 15 abll poing on, tho roqults of thia omrent reacarch ahowe 2 at=tistic Agnificant corela
Dot bebwees the variakles P Wethod' 2nd P Snfoerare Sucocess’. OF the cases *n which thae
mnst used method 18 5 amndard methad, 39 perceat af the rcapondents indicate the P
anftware 12 conaiderad succesaful W thar arpaizatien. IF home growan mcthada are boing

vacd this percontape decreascs to 53 percent. And fimal'y, when no formal methoca are vacd



the percentage even cascades to 36 percent.

Althoagh the ten disonwcred aasociations et faacimating, it 1a liztle dwssppoinang that not
mare gaacatong wore rovesled by the comrelation tabhle. Since theome was na sigmificent
aszociation founc betwean the "Trpa of PM Sottware’ and "PM Sottware Succecs’ variables, all
mypes o software demarstrate approvimacely the same soecess rates [Appendiz VT, Figore 330,
Movwower, the acocas rate of cach e of aotbeare could wory wancll change when the aotterare
iz boing vsed 11 a specifiz (mare ot loas appropriate] sitaateo. For this reszon it was decided to
acarch tor the poanhle cffocts of a third wanahlz.

Aa has heon desaribed -mrevinualy (Secticm 4330, methad spocthe PV antterae 1a capeetally
deaigned to suprart the proccases o a particular atancard PM methad . Thereforz ita expected
that thia e of softerare will 72 more frequenzly auccesatu] wvhen standad methnda are boing
used withir an orgamzacion. Smee ke ‘Availabilinekind of PR Mothod® corditione have
baen measued by the anvey as well, it was decided to soc if the conelat'ons hetween the
Tepe of TV So'tware” and “TRT Saftware Suceess’ diffar watlhim the three different T
riethod eondiciars (e, ne Y mezhod, home-grown P metlyed and scanca=d P netlwod).
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The scherne of the Revisited Framework above (Figurz #9) showa all computed ennclation
coefficierts of all T methad conditions (Aprendix W1, Tahles 53-600. The turqumse values
represent the anndibons m wlhich no PR meothoca were vsed. The greon walusa raproacns the
hame grown PR methad eoditon. And the aorarge valuca corroapand wsath the sandad PY
rethad conditien.

The accention 15 1 med iately drawn  the ‘szandzrd P methnd” sondition. Tr the situation
atandard mmothoda se heing vecd a aigmificant anc -wattive correlatinn cocfhaiont appears
heowreen the variahles PR Softerare” and PV Software Svoocss'. Sinec hoth those varish'es
inelode “hree categories ne statements aloot the exact assecations can e rade by qust
atudving the correlation cocthoents. A cvcas tabuolation {Appendir W1, Takle 57 and a har
chart (Figure X0 will demnomstrate the precise charactetistics of the aseneiation.

Om ke provious pege this aoction alrcady was meontiened thaz thez 15 2 relation hetwoon
T Methods” and W Seftware Suceess’ (Figure 8537, PR software which ia impplomented in

orgamizations that work aconrding to stamdard PM methoda = more often beirg rated sucocsa
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ful, than these which are implementad in crpanizaticns that vse heme-prown o no methods.
Fut thiz rclation oven hocames much stromper when morgarizatioma, which was amandard
mcthada, work with method speotie PV antbwarc, Then these mothad spoafic BY aottwarc
haz an incrcasced Aueccm rate of ¥4 porcent. While m this atandad P mcthad sitwation
penerie and custom-Tuile PW aofteeare are stock at a success races of respective'y 19 percent
and 3% porcent (Figure 900, The prasihle cavacs that could cxplain this relaton wall he
diacasscc later (Pa-agraph 2],

The eventmal PM Scftware Saccess Framework below (Figurz 91) demanstrates all the
aprmficant aranciatinms that wore approved by cartelation coctt aonts. Twao of thesc lations
are nevmal asseciative relationa and anc only appoars 1w specificaton of the et varialve ' TW
Methods” Tha towth anow. which remained dotted. scoma tn be a wory weak (nagnificant)
asanciationt. The staggered har cha-t {Fizure 84) indecd ahows that costam bt PV amtema
coly appear in medinm and ‘arge organizatiors. [lenca these systems ave far too expensive tor
amall orgemrations. Tlowcwer the aample of customr mnlt P ayatema 1a an dramaticzlly anall
the sigmificance lowel of 0,05 wrasn’t reachead.

All tha 1 t9s chapter prcgented analyass wAll @ve aome improason shout how hope the
amaount of Jam = that wes abtained with the Web survey. hMuch more analyaes could be
made, which almnat cotainly would lead to the expoaure of mu-nerous other faacinating
rattmima. Tot the abjectiwe of this reacarch waea tn diacover nmpomant contmgoney factoa of
PM aottware sucecsa. As smme impmtant cont'ngenoy tactors wore found, the next chapter

and ateprin thiz rescarch will be to diacuaz these recults.
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10 Results

10.1

In thiz chapter the main resesach findiags which originared f=oin the analysis of the datz.
will he deaoribed. Then assumptions will ke discuaacd that could cxpilain smme of the findings,
Attersrards the restictions of this roscarch w1l 3o andorlinzd. Tiaacd om those Frdings,
assum ptions and nmitationa the ommcluaioas wall he unfelced, alang wnth znaecrmg the

contral queation. Thia thasie wall end <tk directions forr frther rescarc™ anc the oflectiome.

Main Research Findings
Omly the maat important Aindings that resulted from all the romersua analyses in the pron

g chaptar wAll be summarized 11 thia parapraph.

PM Softwart 1a atill diaappointing to many

Indoad, the findings af thiz reacarch walidate that many projoct -nanagomaent applicationi arc
atill heing considered unsucecastul. Thespze that ah-oat cvery application mcludza an owver
whelming amount of unctions and featurss, jusz 3} percent of the respondencs reported
aucomsstn] aoftware. Far the yurpoac of this roacarch, thia 32 quiz an appealing perecntape.
Hence these figares shaw it s crucial the search far contingency facoms of projzet man-

agement aoftware sucoosa 1w

Oitten naed doesn't equal often succeastul

Aa had hoen anticipated, B ernantt Projoes 15 =01l by tar the most vsed projoet managoment
anftware, as 1t waa rearted by 36 porceat af the reapandents. Untartunately, the majonty of
W& Progect usera (31 percent) rated this anttware = boing umaueccazful (Gection .23

Wagic Quadrant or Rormuda Triangle?

Remarkahly the projoc: (partfolin] meanagonent aottware eppheations that arc plazed 1n the
‘Leaders’ quadiant of the Magic Quadrant 207 of Gartne- (Gection 4.3.2 & Appendie VIT), 1a
nat miare often F=ing considered suceessfal (52 9%, <kan enfbwrare which Fas not the honar of
heing 1 this ‘T.eaders’ quadrant {33, 34

Todey formal methods rulz FM

HWhen it comes ta praject managomaent methada, these acem well accepted b nowr. In thia
curent study 82 porcent of the reasondenta indicated that farnal metods are bong vacd in
their orsanizaton. This percentage is quite siwnilar with the fraqrencies foud by ctler
gtudias (Sacton %.1.3). Of the standard metheds, PRINCTE? 3= =0l leading, followed ar a
relative distance by PMEOK.

Standards for success

Standard project management metlizds (2.3, PRIKCE2. PAMBOE, SCRUM) often zout “hey
inerezie the chance of progeets beconning successful. Fut there st i no unambiguous
emprinica’ cvidance for these atatornents {(Section 2.3.8).

Although the discuasion shout the suppased ~elation betweon standard methnda and preject
aurccess keeps going on. the results of this resezreh shew that a statiste sigaificznt comelation
evisrs hetareen methods and project management software success.

O the resprandents who indicated those methoda were nged within their organizaticn. 59
porectit reparted succesaft ] mrojoct managoment anttweare. Rut cven mare fasanating 18, when
these regspondents indiczted they were using so-called method speciic aottware, inatcad of

ponerie T cuatom bnlt, the suecccas rate ncreased oven w74 porcent.

Fonmal PY mzthada mcreasc with the monker af employees

S0 07 von are part of a greawing mganization, just sit oghe and let the metheds come o you.
The data analyaiz of thia study demanstiates that at the small argamzations, with lesz than W
emplomrees, #9 pereent is using forma nethods. This percencage is 806 percenc i medwn-
glzedl orpanizatons, with 300-1000 eroployzes. And =ven ¢ percent of the lzrpe oroaniza-



tionis, witl moorve than 10000 emnployaes, are vsing a fonnal PA methods.

Sucecers can he mandated

Is wour business not growing and are your project temn mer bars reluctant to vk with
rethod-specific coftware? Mo problem at all, jast make the sofoware mendatory, since
mandated wse cnvirommert: arc assoomatod witk much lighor auecoaz ratoa (62%0 than

woluntary ones (350G,
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Top management proved to be important, again...
Lesa auniamg, hut very Important, 15 topr managemon. sommilmenl. Projecl managemaent
anftwarc that haz the suppot af top management 1z Aucccssful 1n 73 percent af the caacs.
Intoreatingly, 18 that moe thar 3 third of the ~=pondenta estinated that top managoment

waan 't committed towae the impler etation of the acfteare.

Summanzing

The mamn findinga 2an b rocaptulated a: tallmars; prinjzct management apylications at ther-
bast should be methed-specific, sre admired by top 1nznasement and should be usad undar
mandated conditions within crganizetiona thet mc vamg sandard methods & we'l. Appihica

tiemia ‘i theaz 1deal aituations turn cut o be aecazsatul 1n B0 oreent af the cascel (Figure 903

Custom-bult PM Software; Standard PM Method
Mo PM Merchod

Generic PM Sefrware

Home-Grown Method

Custom-built PM Sofrwae

Imeegpective PM Software; [reespeciive PM Mechod
Generic M Sofrware; Standard PM Mechod
Merhod-specific PM Sofrwate

Standard PM Method

Nlamdatory

Top Management Commitment

Method-specific PM Seftwate: Standard PM Method

Method-specific FM Sofrware, Standard PR Method, Top
Management Commirment, Mandarory

B Successful Unsuccessful B Unsuccessful 25% 505 75 10:0%

Tig_e 90 Voo ne condidoons (ET 2 sobe-we with 2ocrmzoviog suoces:s Toe
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Assumptions

There could be numerous couses thar explain the relative Tngh suecess rate of mechad-
specific software within ciganizations that use standard PM methods, With helpr of the data
that was aollected during this research several exalanations can be made quice reaorable

A fiet plavaible cavse enuld he that implementation tmjectones of method-specific PM
softwars often ave relative shore and inexpensive. Method-specitfic software (2lmost] dessn’
need to he configured; henos the PM procoases were alveacy n place. Aa a rosult the proceas
fit, nmplementation time and imploementation costa af method specite PV enftwrare shauld
acora nare afton aa cxpected or hetter if com pared o generic softerare.

Thiz firat sssumption & founced by the rescarch roaolts. The iz hetarcen the P procoasca
and the supporz af method apeofic snttware acores acoording 90 peorcont o7 tha reapondonts as
awpocted o oven hetter, while thia 35 poreont in cace of peneric witware. Ales it appaars that
che wplemencation tume of method-specific software is acermding to 70 percent of the
reapondonta as expectod o hotter, whereaa this 1a B9 poreont wat genorie safteeare. Tlomerorar,
che differenwce between tle unplementazion ooews 13 pwch less apparent, w be precise 63
neveont far method apecthic aoftsmz and G0 percent for generic setivvare. Perhaps this medest
difference can he explained o the difference n peresption of what waplemenrazion costs
oworur s ear be acen a3 accephbla. Chromung i imalementations eoers wich che sn ealled "off
the ghe'vie’ methed apocothe aoftware probahly arc l2ss acceprakble than with the more inten-
arve to implament genoric anfbemarc.

A accomd posabls motive for the high avccess rate of method specitc aofteemz, wanthin
oTgamizations thaz uac atancard methads, could he the increased chance of scceptatinn by the
vacrs. The vacra, who are already farmhar wath & corta'n standard methad, wnll recogize the
cemhbaddad prncess aupport -mrabhably immediatzly. Tlia motve cou’d he mads comarable if
the measures of il ngness of the respondents toasard wang che seftware’, the Terceived
Usefaliness of the FuncrorsFeatwes’ and che “Tase of Use’ of specibe-method softwrare are
comparcd v th those of gonenc saftwas-c. Tt appeara mdeed that all these tacets a-c conad ored
as more suecosatul weth nethoc spocific sofbeare (A%, E% and 673 then with genone
goftweare (42%, 69% and 37%0).

Ag a last coplanation for the ligh suocczea porcentage, of methad apooific anfbame within
orgamizatior s that uac atandard methods, eauld be given the ‘congensus of apiniar’. Tn 7956 of
the casss top manasement suppor=s the most uzed formal metbod. Therefore it is ikely that
PM =aftware which “s apooifically boilt ta soppont th's method can eount o1 more manage
mart commitment than aoftwsre wlizch 1ant The data reflects tns poamlation. Yethod
apecitic saftware can count o managoment commitment 1o 69% of the cases. while this
percentapa iz just 41% with penziic scftwaze. As bzen made clzar by several studiss (=.5.
IMolland et al., 1992 Sclunidt =t al., 20015, this management itwalvoment has in it tonn 8 very

roattve influence an the meccasful nnplementation of saftarare.

Timitacions
Befire discussing the implications of this wuarl:, it s appropriace to mention s loniracions,
Thiz szudy rehied an peaple working inthe PR fizld, it waea not restnoted o projoct managers.

The data invalvad aclt reported measures, nat actual measurcs, cancenning PR aotteare.

Exrernal Falidiog:

The coxternal validity of an matrmmenzia the cxtent to which anewers hasod an the ahscra
ticta emTectly can e peneralined bo other vnotserved situanons (Ross-Efr, 2005,

Tn the sample acleczion of this atndy waa the actiwizy sector ‘information and cammunica-
i’ almnst cortainly aver repreaonted. Conscquently, the vac of sta-dard methada which are

relative aften dacd 1 this acemar ia prohably over represontad.

Irtermal Valdioe
Ancther limitaricnn of this study is the possibility the internal validity saffer by the oo
language worsinma of the sorvey. Tt weas deoided to ennduct the survew i Tighsh and Thoteh
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bacausge in this way meore respondents weuld be reachad. Fwen theush both versions wers
compared and ovaluated by a professional tranalatar, the poasibility of amall varyng rterpe
tationa hetercen the beee languape worsioas nover can be reled aut. Tapecially simec Brahin
119700 recommended that an ‘nstnuoent should be back translated at least tiiree ton=s. each
ome by a different tranalacor. As there was anly one professional translator, free of costs.
availahlz this recommendsticn waa nat inct. Saracquant’y the vorficasion anc aceoguacy of
the tramalatian betercen both languags veraiona of the instruoment 15 not as ojtimal 8z could he
wilicen the hack tranalation technigae had hecn vuacd more aoetls.

Tt has to he mentioned as well that some of the varahlea wore measuitd wath juat onz angles
1z, nze it was tried to koo the survey as shatt as posaible, 1n arder to 1nereaac the mumber
of respondenta. Rut canacquenzly the ral: of meossunng orrors was morcazed enomm oualy by

this cholce.

Ciencrwlizei it

Fimelly, this atudw foouaze on limited cavntnes a2 the queationma e was only available 1n
Tnghizh and Thtch. Theratare it 18 difficolt to know the extent to which the hndings can he
peneralized to other courtries threvgiaont the world.

I addition 1t has to be highlighted that this roacarch did not rovesl o tostos cavsahtics
hetwroon warahbles. Thia reacach had hzen given a more explotative character bocanas o the
aarlier mentioned constramats {Secticn 1.4.2). The ambition lovel was adjasted to the studwving
of marely associative relaticns.

Conclugions
Wath theac having 'mitasiana clear in mind, 175 noswr the nght tme to go bact o wwhat
atarted this rorcarch and sec *f the contrz] questicn which was posted at the eginning can be

answrered, The central quesnion was:

"Hhet arc rmprrtEnt commtinecnoy feotors cof prigjoct menagoment saffware soooess #nd howe

can this spocess Fo nrwcssreed ™

To start with last -art of the question, the measurng was done anth the help af the widely
recognized Delone anc BMelean's Infonmaticn Svstan Success Modcl and twa additianal
tochnnlagy adoption madels. Baacd o these mcdels an evtenmive measurng tonl i the shape
ot a Web ey was developed . Wiath this tool the variahle ‘Trogec Maragement Softarare
fuceoa’ could he assczand noa comprehonave and rehakle wav. Canscguently this ‘aat part of
the queaticn acems rather sat'sficd anawered.

The firat part of the contral queation 1a aomewhat more ditFoolt to answer. Chily a fow of
the assumed factora proved to be aignificancly asacciatad with PM wofiware succsss, cther
atudicd factors, such aa P antbware use, anly reaulted 1 more questiona.

Mopctally the chmamed inaights, the Admgs and oven the question ma-ka that resulted by
thizs resezrch may be of value to both 15 ressarchiers and PO mactinoncom. Prachtionors
should he made awrare of the frequenzly faling PR software. Bot with any lock the factors
that posiively can be asscoiated with PO softwmre sucecess will be brousht wider their
attemtion. Furthor may the queostiona that were lott umanawered, eneourage 15 rescarchers to
contine to dizect attention towarcs undarstanding the contevt of P Softwanc Succcss and
use.

Recommendations

Firat chnose s apprapiate P methed, prefzrable are atsndard mnethads, sa2 was judged by
the analyata, and then azlect a PM application that supports this method.

T would ke to refor by analogy told Ty Martin, Martin 1= the president af the Cenrma PMT
Chate. Tz eompared PR methods with the conditinn of a foothall team and PR satterarc
with the aquipment and waining fzeilines. ~ Considear 8 foorball team thar fs Fiven egopyment

and treinimg factitics that arc fer aupaornne B those of Ay of thenr epponconts. Sl jose
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herrnee they fwave the best squipment ar facilities it dossnt aunrematically make them thie best
i thete loggoe, nor doce it corrolate to succcas. Dinless 5 seam firsr establisfes the juvcesses,
mothodolngics, smd dizcpline fw practicng and wandong out consiatenths 81 8 foem, 1t
droen b matter whothor the cquipmient s the stete of the art or en sntque. The resolt vl
etfaldy e nane o Maeein, 2ein

Thia analopy applics to orgenizationa thet bolhicwe that amply buying aophiaticazed PY
anftwarc w1l help them manapge their projcota hetter. According to Ma-tn thia can't he
fiurther from the outa. In fact, it a consistent mathad and processes arent 1n placs firat, then
the tonlz are nothing mare tham an attenpt to Inde poor PR processoe.

The results af thia prresent rescarch indeed scom tn Aot thia idea. Organirationa that usc
PM mcthods (home grsem o atandard) consider the availlsble P osaftware more often
aucocsatn] than avgamizationg wihich denot uaz PR methods.

Besidea the methad and a aoppartve P apliostion, stict agreements abowt the uze. con-
ador them sz game 1ulea (when kecping the faothall team atory 111 1nmd] and a motnated

team captam a1oulc 1neroass the chance of sucecsatul T anfowarc.

Directions Future Research

e featire that distimgmehes thia study from proviaus reazarch 1s that & newly developed
ayatcmatic incication, bascd on carlicr roacasch, of what the mest impermat factors of 15
auccess are fronm the perapective of practiomg roject managors. Thus the et reporzed hore
rravide a vache] faundation for ather rescarchers acclong to mmove cur empancal undar
atanding o7 15 auecess and n particular P avatena.

The hat of mflucnece factms 1dentihizd 1 this atudy provides ar exccllent hazeh-e fo- futore
rescarchers who wiah to rvestigate PV Satowarc Succcas. The rehahlity teat showwred eough
ovidence that theae “actms comtmbutad to the sucocsa. More m cepth analysia of spooths
influence faccms cauld be fascinating. Cruesticng zowuld far mstanee he: "What are che anun
tormessutos that oject 1managers can amnplay againat the lack of wop managemen: aopport
toward PA eoftware?” and "Which of theao st doomed et offective, and wrhy?™ Bot alao
the fund relation hetween ‘mandatary use and ‘sucecas rate’ could he intiguing to analvee
mare advanced. Ceotmin’y, since it became abeniouz thaz this rescarch demanstrates corcla
tizna in mandated envirar ments that s pertly dvorgont from the onea meaamed b Brossn
stal. {2002].

Anather irtoresang angle for future reacareh wAll be to oxtend this atudy by cxmmning
eyt ong of PY Satterare Succcas from the pomt af wiowr af other stake1olders, sauc as top
managonant and PM osafteare wondoma. Tt a quite pemstkle that Jifferent stakchnldars wall
have oppesing opinions segarding what “he importznt cntical succoss factors of P sotbwarc
are (Boomstm, 2006). Ao the eten: to which thease porceptona of PM Softwearc Sucocas
change over ime enuld he cvamined. Markoa ot al., (20000 coicluded tha different manmnes
ot auecoas are carimon durng a svatomn implementatian process.

The study a’sn breaka now ground n prosnding systomatic evidenac that the succcss of P
software 1z affected by the availability and kind of PR method:. Combined with cartain types
of aoforare this relaton even hecomes much stromger. Based on this evidence, T behewe thar
cultna’ and mdividual clements which detomme the vse af cormain kinds of methods furthear
could be 1ivestigated. Similarly, the froquency of formal PM methods scoma to vy across
Actvity sectoas, tlms atfecting heir receprition and ranking. Probably this alsc iafluences the
auecess of PMoeofbaare in cach sector. Tk cvidently calls for medel development and
cmyncal studics that would acck ta account for obaovved varztion m MM mcthods and
ranlkings duc tn cultu-al, indwicval and scctor- #pacthic factonrs.

A next logical step in researching P sottware chonld be a lenzitudiaal study, which micht

roveal caasal relatiars hetacen the wanrmablas of this firamework.

Refleactions
In this tinal paragraph sone reflactions on the sesearch project will be miven. This is needed

hocavas the rescareh was noz perfornod 8z 1t should be Tndeed this papeor s sctup very
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thorouphly and prebably is 1much more extensive than the avermge master thesis. Iowevar it
took about fourteen mmonthe, nstead of the nsual six months to Anishiz And sl this thesis s
nat at the nghoat quality.

The mzin reascne for these shiertooininps are thar a relative long period of time was spent to
determine the exact seope and research wetacd. a miracle was bomn cn Decernber 2300, the
cnioTmouA oxtra amounit of time that waa apent for wriong i Tnghish and the framewarls,
wihichk waa cloarly st up tna cxtensive. In the throe sections of thia peragraph cach of theas
auhjects wall be clamfied.

Chaperation

Urecrall the cooperation went wall. The infarmal atmespl ez, the mutnal understanding and
comstructivie disceamiane betweoon the qane pal and supernzars, 1really appreciated.

Thourh curing the first menths the reseasch propressed relatively slow, sines the propesed
reacarch abjectives, method and actiom plan were changed acversl fimea. Tt taok & aonader
ahble amount of aime to got the acope clear. Tlore T mmbably should have taken addibanal
intative to hnng sll partica togethor move ofton, 1natcad of wancenng off a1 by mmypaclt for
too long.

Anather pont of irnprorcment should be the Fanding 1n of my jrovisional work n time. T
admirz the pationes of the superasnvs, 25 they aometimes anly had fow houra to read all my
now wntnga. Mary imea 1y caimationa shout the time necded to firish a cortain part of the
work were complately mistaken. Writng thic completa peper in Loplish tusy tock much
morz tire than T had cstimated on bofe hand. Almnat contimunualy [ wated tramalation
WWoh mitos, acarching tor the right worda and exprosaicna. Tharegard of this effnrt of witing 1n
[nplish some other factors made the period of time [ have been werking on tlus thesis quits
lomg as well. The nesc secaon will deseri™e roughly howr the dme was spenc and why ic ook
this long.

Time Schedule

The cotal cimne that has been spenc at chis research was approximately 14 rwnths. This
lengthy pericd was partly cansed Inye that I liad a job for 20 boars a week besides woiline on
th'a thesis, aince T a'ready had aacd my study allawance. Furthor i thia periad & haliday
break and the airth of my son were includad. Tven with taking “hesa “pansec’ in considemtion
the tnne spend waa muach langer than the normally 1zeuired g1 manzha. Thia paragrap wall,
in hezdlnes. Cescribe acw e time was spenc and whv it toak comaderalle longer Chan six
manta to conplets thia reacarch.

Tn Wlarch 2007 the research was startec by esploving licerature and Tor determin ng what the
chijertivaz wiould be. The chjectives and reszarch matheds were several rimes changed urril
the comitter and Twrers satisficd.

Tn Al T prosented the action plan and 8 comeept of the papor’s stachare to my Wastor
clzss Alen the seope of the ressarch was set tighter and additional literature was gathered and
axplared.

Thur'ng May mumeornus bonlis and arbicles shout quantitative tcacarch and awoot mirvey
huilding wwere read. Alan vanoua Weh stea that monded anline surveys wore eompared.
Suhrcquent anmz let Torvews wrere but' t o practeing puTTOsLs.

Tn Jure the eventoal verswong of the Welb surves were built, A professional canslacor was
chartered to evaluate bath languape vera'onz of the invitation and questicnnaire on annsia
tomey. Than in the begimrmng of July, pat hefas the wacat'om pored atsited, the fiat Weh
aurveys came anline.

Early August, the first completed surveys were administorad. At chis time alan 2 start was
made wAath the wrting af the contess and theary chaptora, At the end of Aupust o=ta acticna
were waken, such as the randem imncing of project maragers and 2lacing mvications an
additinmal enline PM fomuma, m tying toinercase the nomber of respondenta.

In the sccond weck of Oetnber T doaidad the retricved Tumber ot aurvesys was aatiabang

cnough. Attor the survoya wore put affline, the data waa cvaluated and roughly anzlvred. The



first results s2emed promnising.

Throughnut Mowvembeor and the firat half of Thecembor the data sot waa analvred mare (o
foundly, ard at the end of Tecamber the (el imiary findinga were prosented to Frovtea, Until
thia presentation T worled for 40 hours a woek on thics thesls at the office of Fortes, after
Drecerner Termorued my wors froam ray des’s at heme

O the Thecem o the 237 my aom was barr 1 the heapital. Tn the firet twea manths after his
hirth the rescarch was given a law profle

In March and Apnl the rescarch weas fully resumed. Tn theae noatha the chapters akoot the
dewelnpment of the snwvey, the data proccasng, analyair ard the roults woe writton. In
additio all farmer wmitten parts wore revicwed. Tnorde- w0 mnale ane all chapters contmb
uted to a contral sty e many ad uatments wiore continuously mads. The commentary and
auggestiona by the supornasors lod aa well o mmercuz improvonents. Besides wwodang an
thia praper alan a prasentanion shaut P softaars waa jmepared.

In Naw the romaning prarta, auch a3 the maagement amnmary, acmowledgements, discus
awem and reflectiors wore watton. As weell 211 the references of bools, artcles. Web sites ete.
wore added. After most parts were comnpleted 12 mnok quite some time to compoas thom into
cnz thesiz paper. In the last week of May tha layoutwas fivished.

In the first wee's of June the pape~ was for the laat time checked on spelling ane pramma-
artara. Deapite all theae cbcoha 1t'a meat likely this paper sl includes may crrora. T only can
hope future readors will underatand that T tred my host 1n climinating them. Finally the
papes ware regdy to peint cut and to bock bind.

Substantive Resalt

Leexing back now, [ am sansfied about the work I have completed, deapites <he in adwvance
rerooned flaws. Tam especially contented because che centeal question, which was poged at
the stazt of this research. has been answersd. Furthermore I believa that a very impoitant
chjcotive, the roaalts of thiz study should be valuahle for acveral aes (Sectimn 103013, has
haen acenmplished ton.

The research findings may ke important o beth pracotioners and science. S nee the survey's
partcipants will receive the ressarch findings. These findines reveal what kind of PA
anftware, considered the cantingoncea, 1a st frocuently succcasfu’. These ~csults in additinn
alrescy bave geen vsehil for the company that facilimtad this research. They published some
of theac findimgs.

Besides these practical significances, T chink this research is a2 gnod starting poinc for fucure
reacarch. Aa it gives 8 ooxtenaree and up to date ovencws of many impoetant waitinga aaut
MM and 18 success. 4d lastly this empincal exploracen indicates that taeoretical concepts,
suck as the [§ Success model of Deloce and Mclezn (1997 Davie® TAR [1988) and TTF of
Goedlioe and Thompsan (199%), probahly can be applizé a1 the contest of PV asfosmare as
well

T weanz oo end chis thesis Tay referring oo the opening citaciar. “Success i3 net final, fzilure 15
not fatal: it i the courace to contitme that covots (Winsten Churchill)” Yeon were right
Church1l. At last by procceding wath atudwing, first Architecture and wrosencly Business
Admimatration, my hic 2 a stodert wall snon come oo an o1d. Tackmg back 1 hindsight and
knows ng what T know now, there are many thinga T wauld heve done differently inthe -ast
But T have never regrezted fiar 2 mament all vroe people T have mer and all the fascinzong
th'nge T have learnt durirg my “oortoon yeare aof atudying. The ~oal dic hards may moeced

frenmn this poinz on wath g through the Referoneea and Appendizea. T myself stop here.



Reterences

The reforenaca have heon eategonized 0 four proupa of aources. The first groupr mcludea all
mintad amurces such as avhicles, hooka, doctoral dissortationa, gowerrment pumblicationss,
ramphleta and brochuiza. Thae sccand proup contama all vacd intornet Aites. The third groop
Hats the Wel: aites of PM sofcerare prosaders. The faarth grous lises all <he applicacons that
were used for accomplishing this research. Alas, no PM aofowarc was vacd <o protect the
chijectivity of the reszarcher.

Since it the hua'ncas acience dissipline the maost iofluential writing and dooumentation stwls
1z that of the Amencan Paychological Amamation (APA), thia style was alaa vasd hero
Consequenitly all the lists are alplabetized by avther or for any anonymons werks by instnnats
orotle.
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httyr e themanagororp/knowledpebaac Manapenent Project. htm# Threctory

Tragzct Wamager Trday. Accesssd at multiple data, 2005,
httyrd Samsrwe prnted avmember. co.n eontenttenfd efau le.aapy

Projzet Smart. Accessed at mulaple data, 2007, hoopedssswna projecrs mart co.uk

Projectmanagomnatt Startpagina. Acecased stmula-lz data, 2007
httyr/ wajechnanagement.atattpagita.nl

Prajectnanageont, Compu Tepal. Accosscd at multiple data, 2007-2008.



bt farwrwe compulegal =uctiles/pm. htm
Proceemn T Cmline Enquiétos. Acecased st June, 2007 http:s Sswoa prrosnymit.com
P52 Partneora. Acceascd at multiple data, 07,
httyrd Samsrae. panpartnersnct PSOpartmoraswecl kom. tml
Cuanctative Reseaech wy Public Adminstration. Accessed ac malnple data, 2007,
httyrd Famsraed chasanesn. cdusparaon PAYES mdow htm
Sonpus. Acocsacd at multiple data, 2007 2008, 1ty Ssmarae acopus.amm
Scaptie Mandlading, Unaversiteit van Amaterdam. Acocsacd June 173, 2007,
htrd emsrwe siud entuva.n VecrticowTand 12 ding .o Ao/ BOSFLOF L- 7 U8 B-45 AT -
ACREIII9A0E0 AN
SPSE, Prodictive Analyties Technolog e, Accossed at multiple datm, 2007 2NM.
httyr Ao apmas.oom
Stat'stica and Methoda Accosacd st multnle dats, 2007 MK,
httyr ereew corar ceanl fuseraemmerratatistick . nvtmil
Stat'stica Glossary. Accoascd st multrle dats, 2007,
httyazi e atats gla.ac nk/stepa‘gloasarymdae homl
Survey Met. htop/swrerar survey net Accessed at June, 2007, http:fomarw sunvey net
Survoy Monlev. Accoased at June, 206F. bt wessar su meeyr onkey.com
Taalnaievarouim, Nederlandse Tanluiz. Accasced of multile data, 2007, hitpe/ftaaladwicanct
Tochnology Accoptance Wieh Site by T, V. Venkatesh, Accosacd at 27 May, 2008,
httpfwww rvenkatesh. com I T organizations Theoreteal_Modcla.aap
Thoomea Lised 11 15 Reacarch Wala, Yook TTrveraity. Accesacd at multiple data, 2007 20048,
httyrd e facoyorku. sk Asthonresstla Andax ph p/Mam_Page
Thesis Tools. Online Survevs. Accessed at muliple cata, 2007, hepdtwans thesistonls.com
Tniversity of Tewente Tivrare & Archive Web site. A cvessed ar malnple data. 2007- 20042,
httyr mamaes utwsente. nlub
Tmivermty of Twente Studont Theoaca Ropraitory. Acaossod at multiple data, 2007,
htip:ifeszay utwerte nl
Yan Dale online wecrdenbosk, Accessed zo muldple data. 2007-2004.
httyrf e vandale il vandalofoproc wenfwenrd cnbock
WBE Chart Picture. Retrieved March 73, 2007, from: MethTlA, Tntomiet Center for Manage
ment and Busines: Administration.
httyr Sameewe nohmba.comAmages operationa prajoctw b han F
Wordamyth YVecabolary. Accessed at multiple data, 2007-2008. Stopofrena o sordsimythnet
TanoyPM Project Managenent Accossed November 14, 2007,
Ity e yraneyror g researz i r ect_management

Wahk Sitcs of PY Softsratc Providors

4c. ¢ Systames. httpofwwrw dosvsteme ook

AMA REATTTMT Projects, Advanccd Yanagement Solutiona. htopedfemens. amsrcaltime.onm
Arterniz, Artemia Intormational Solutions Corporationm. bt Avwrameeatac.oom
AtTask, AtTask Tntorpsc. httpyAenanss attaa .onm

Augen, Augen Sofoware. Wit Sfansmr_augen com

Raan ¢ 557 Glehal | htramans asaglobal.com

Fugline, 1T Cowornanca. hitpetaremae bughoss Iz

cc Mpulaz, Sphenical Angle. htope mareree aphericalangle.comn

Changepoing Compuawara, oy s oo [2ware. 2om

Clarty ¢ Milw, CAL httpeamarwr.ca.oomnl

Custermn Sclutions. Ezxace htpeSwrwwr2oiact.ol

dotPrajoct, The QOpen Soutce Projoct Management Toal. hapyssmwns dotmoject.nct
Tasv Protecta MTLT, Togic Sattwarc. hthry samerwecaay prosjec Linel

cHAY Snlutans. ity tererer .cRay solubona.coak



a2-Svnargy re-Project], Luact. httpedfwwnwr exzotsotivware.com

CanttProject, SavrccForpenet httpdfgenttproject. b

TTumn TT, httpSamanss luonit.oom

[Iydra. Projact Management Group (PMG). Ertpysarwrwr_ am groupeom

i-riethad, Tnteractive mechodalagies hoopedi-methnde oo ok

Lotus Baftware, TRV bttt waeer W bmocomanfteraradlotus

Waconmmy Resourez Planning, Maconmny Totepnse, httyryd Ssmanse naconamy.com
Woornantt Projoct, Microsoft Wepeffathico microaatt. com/en vafprajoct X M7 10035 8
WPMY, Vethad] 23 htpeifsasmwempumm.com

OrmniPlan, The Cmm Group. hpesswwe ormmigrou paomm

Omc Forx httprdrwmaneronctosnl

Oipen Pran, Delwcl httpyAamar delelcom

Open Workbench, SowrceForpe. hip/wwwr openworkbench o

OPFY1/ Plamswarc 5, Planisware. httpedernmer alamaesare.com

Plnct, Concerta Support Soradces. bt semamwr car certosupportco.uk

Pooplafot Trteninze Sorvcs Aatornation {ESA), Oraele Tntornizz. httpedveerss. nraclzacomm
Plarmviewr, Plamvicwer Tintormisc. httpedsmsmae plamnicws.com

PM too] based om W8 Accoss / Tacel £ Sarepomnt, Wiernanft htyrssrerwe microsaftoom/en
PMC Taal, TS httpefwosmarcda.omm

Poraremrojoct, Aam. bty Semamar povarcrproject.nil

Prmavera Primavera Systens. httpwrwner primavera. com

Prncipal Taalsow, Fortea Salutiona. bty Samvmne prinoipaltonlbasconien

PROITCT i a ba=, Prama Solutiona. httessasme projocctir aboeorgak

PROJLCT Insight. Metafuse, Iuttp:/wnrwr projectinsight noey

Progzet TnWision, Paoject TnWision Trternademal (TTTL hoopdsasema proecd ryision.com
Project Management Jetpack, hindjet. luttpe/wrwrw mindje:.con

Projectplace. Projzetplace intormational. Biepediwnsner. projecoplace.comden
ProjactPriopress, Froject Progress Limnited. https/ e w. prouelprogress com

DIENemt. Scrforma, hitp Sewnemw seforma.cem

PTS Sotterare. vt fersme pranl

RPW, TR, hiopedtivemaess 306 hm oy anftsrarc/awdtocla portfalin

Share Tiock, Matalcaf BT, It ffwmsmaraharc ol nl

Safterare Enginecing, Centr'e. e/ wsercontric.n]

Swte Cardinisz, Cardinis Solutions, httpyd s czrdinis zom

Time Cont-ol, TTeunstc Managoment Syatemrs (TTVS). bty ssmansr timezontral.com
Trae Project, Edgewrall Seftaare. oy rac edmewall_org

FAE, Mapentz Tachnology. httpfwarw magenta-tachnclow s com

YakWare, Adinicom Sofoware, htp:arsmw admicom.nl

FeomiontUnez, VorsionOine, hp/famaes worsionone.com

GRPHL S 2Py SAT hibcped s sapcoln
iand Apyaircatumms

Wicrnaott Othee Word 2003
Yerosoft Offica Exeel 2003
Wicrnaott Paint wersion 3.1

Wi oroantt Office Publizher 20053
WLT PhotaSuite vosion 4

SRS 14 for Wind owes

SPSS 15 fo- Wind owes

Adoke Reader worsion &

Adabz Whater worsion B
Zapgrab Yoo 2

Theata Taala Cnline Survey Fanlder



Appendixes

In the Appeadises are those docuoments included that were part of the reacarch but ware 1oft
cout ntthe -nsn text. The 14 appendix contama four difforent worsiars of the questionnaire. In
the 27 spprendix the diterens insmtetions to the anvey and aome commantary on the aurey
ave enclosed, Appendix 3 coreaing brief descripnons of mosc well nowen srandard PW
methads. The 4™ appeadix liats all the methad apecific PV sotoacars vendons that wrore found
Ty the survey. Appendis 3 includes additional texms and explznacens abour the research
miethod ad reaot atructure. The 6™ appendix containiz supoalementary <liasts and tables that
wore outprtted by SPS5. Finally, Apendn: 7 onelaass addimonal hgnes of theoretical modzla
and charts by writing and smdies of 2thayr mathors.

Questionnaires

This 1+ appendiv includaa tour differont weorsinns of the aurvey. Fach wersion ropresents a
differ=nt phasze in the design procesz. The inital concep: verainn dernonatrates tis first offarts
of trying to comstroct a questismnatre. The second codivg version was Tesed cn the eventual
thearctical hamowomk as waa deacrthed n Chapter 60 Then the final Enghah online worsion
Moatrazes har the sumeey locked -wblished on the Web, Finally the fouth version 2omss the

Thutch weraian, which waa translatzd 9am the Frghah cditon.

Questionnaire Version I Inttial Concopt Veraion

Thia voraiom waa the carlicst sttempt. Tt covored alost all the clemonts of the chosen
acicntific mode’s. Although 1t had hecame too cxtensee, the survey had be he casy acocasihle,
it providec a neat overview of many important varizbles and it helped becomirg familiar with

kmilding aurvews.
Ciemera! Tnformatimt about (nganrzation

1. Tnwhich industry azctor 18 yourt orgamzation operating
| i=t of sectors

2. Tnwhneh country 2re the headquartess of vour orgamzanos lacared ?
| st of comtrizs

3. Inwkich counny Ao wou work?
[lizt =f countries

4. Towr many employeos doci your nrgamiratiar count?
O-5i
S0 100
103 230
250 30
SO0 1.000
1K) 2 5K
2500 5000
SO 100063
=100

3. Whatis wour function?
Caneauly manuger
Project haard cxomt™we
Projoct managar
Senior project member

JminT praject member



Froject Management Methoo

f1. Whatlond of projects do sow an?
Technical projects (new buildings. IT, 2npinsenng. systems ete)
Ohganizational change projects (fusions, cooperatinn bonds etc)
Fusincas developrnent projocts {news hosincas ackraties)
7. Whatis the average praject hudpet?
< 73.(HH)
7000 1.300.000
1 HOOLCKHE 5 (CHY. 000
2000.000 10000.000
AL LEREE ]

f. Tlooe yaur orpanizstion usc 3 projoct management method (this can be an in-house
invented or smndard method)?

o, we ar2 not using a prajact managernent method.
Tes, we use an in-house inventzd nethod.
Tes, we use a corabination of an in-house mvented method and a standarc man
agement method, ke Prinoc2 and WSF
Tes, we are working acecrding abmest all the prescriptons of a smodard project
managecment methne, ke Prinez? and MSP.

Y. Which of the following standad project mmanasernent 1ethods dees your organiza-
tiem uas?
| et of standmd PM me-hods

Frogect Management Soffvware

1. Dhoas v olpznizaticn vse project manasement sofaare?
TS
Tes, oe prograin

YA, more than o pragram

11. TTowr many project rmanagemett Irog@aEs dock our arganization usa?
[rrurnbc

12, For b many programs are wou prepared to fill in this questionnaire? {eosts alowue 3
inutes por progan )

[

1'% %What1s the name of the project management anttermt aur orgamization 1a uamg?
|name

14, Tky wou chink chis praject management seftware, on the whole. is rated as a cuccess
within wou- nrgamzation?
Yow
M
T dom'e kname

18, Tk wou wionk wich the softweane?
Yow
M



16. Since when does your crganization wse tus softaars’
Shorter than half wear
Betwroen half year and year
Between wesr aad three years
Loanger than three wvears
T dom’t knowe

17. TTowr was the top management cammitment dunirg the implementation trajectory af
the sofovamc?
Mo commitmant at all
Little commit—ent
Aveorage commitment
Strong vcemmilmienl
Yory slromg commilment

T dom’e knowe

18 Dhid wou advoeate the use of project manasement softwarc hoforc it was mple
mented? (RELFVARNCE)
Fiea, worv much
Yow
Meroal
M

19, Ic the softwa=z chll 2eing updated
Yom
TS

T dom’e knowe

20, How many employees are using the project managerent sofowrara?
= 5 employees
& 13 cmplovoos
15-100 emploreas
100 230 employecs
S00-1.000 employees
1.000 2300 enplaycos
»2 500 em plogrees

21. Horwr do wou estimiaze what was the ratio between configuration and license cnsts,
when the sattware was itnlementad ¥
Tre canfiguratian conses were lecs than 2%% of che leense costs.
Tke confimnation costs were between 25% and 75% of <hz Neonae anste,
All the onats wort develop ng costs.
T zm unakle to give cstimabion ghout the 1atio hetweon the configuoration and h

CERGE COstE.

2. Mowr lemg dic the inplemontation trajectary itime betanccn sigming the eontract and
actual use of ~he softwase) last?
l.esa than a month
Betwrezn a manch and a half wear

Lonper than a halt wear

i The softeare wrc usc 1a
Pacleaged software, nothing waa charged to match cur huanzas procoacs.

Packaged aofberarc, 1t only oquired anme minor twealing wwhen 1t waa imple



mantzd.

{ustom, 1t weaa apecially boilt for cur nrgamization.

TTyhid, zfter the aoftwat waa purchaacd = subatantial part of 1t was t=ilored o ot
i busineas procoaacs.

T dom’c bnens.
Soccesninces of the Proyeoct Wanagoment Sofbese
Pleass soore <he antrerarc on tiic fallowi g itemra
1 ponat = wory had
1 points = had
I pomta = manfhciont
4 pointa = suthoient
1 ot = goad
£ pomta = cwocllent
0 pointa = have na opanion

Swatem Coalitw (501 (YMTANS)

$4 The vsahility [caac wath which a vacr @n “cam to cperatz, propare inputs for, and
intemct cutputs) of the aofbeare 1a

25, The reapanac tire (ortarmance] of the enftarars 1=

26, The ahihty of the asfbaare oo do che work far whizh it was intended (funer cnalic?)

18
7. The reliability (system iz up ard ramuing correctly) of the sofierare is:
M. The flazibility (changing ways of working) of the sottsrare 1w

3. The ease with which the software can be modified to correct fanlts, wnprove per

fommance ar adapt o 2 changed crvironment (mamntamahi bt 1a:
). The way the aafberars can integrate wath ather anfteare is:
Infonnation Chaalty (TN (INFORMATION

31. Theaccuracy (tuthfal reflection of the real warld) of the mformation that 1w 1o
wided T4 the cofbaanre 15

32, The completeness (“ullness 1 which the real world = reflected) of the infirmation
that 18 mownided by the sofbears 1a:

3% The tirmeliness (degree of actualiz) of the mfarmaocn that is provided Tar che soft-

WETL 5

3. The preciacncsa (amount of details) of the mfannatian that 1a pravided by the antt

W R
35, The verifiaailiny (way iz ean he estec) of the -nformation provided sy the sefaarne 1=

36, Therclevance af thz mformation that 1a prosaded v the anfbemarns 1a:



Service Quality (50 (MEANS)

Tangilea
37. The appearancs of physical facilitias. agiipment (2.9, manials) and parsoanzl (2.5
Lngtruenons, annsnltancs) s

REchability

8. The almlity to perform the pramiazd somice consistently anc accurately =

Respomsivenoss

3%, The willimgncas to help custmners ard pravide promeibaorvice 15

Asguranoc
4{). The knowledpe and cnurtety of cmplovecaand thoir abhitr to 1napire trust and conh

Jdenac 1a:

Cropatlyy

41. Prowviding caring and indiwidualized sttention to cosomers s
Svatem Tlac {1T)

42, The usc ot the projoct managemaent aofbaare =
Mandatoas
Volunzary
T dom’c knew

41 The aotberarz ia hoing gacd saintended for [answor. % ot <he full funchonality of the
EyELLTL

44 The sotreare iz uzed by |answer| %6 of the planned wsers.
Teer Satisfaction {1151 (ATTITULL)

45, Are vou zatisfied with the project ranagement sofoware (Doll. 19887
Yom
TS

44, Horer adequately da you feel the seftware meets the informazion processing rezcs of
wout aroa of reapanaibility (eoa, 1O
Yery well
Adequately
Marginally
Prorly

47, Horwr adequacely dv you fizel the software meets the neads of the brrador elass of vooms
1T AoTVCART
Feorr well
Adcquately
Marginally
Prorly

Projoct managoment aofbeare can be judged on two crizena: choency anc offectver caa
Tfhcieney deala wath hows weell 1t decs what it doea. Are reports on ime? Ave prajects devel

opad within budget?



[ffectiveness takes 1 broader focvs. Is it doing tha ripht thinps? Ave criical “life-Blood

raject managomant (rnesasc: supported? Tnea it really Felp manaping projocta?

48, [Iow eficient de wou feel the project 1nznagement sottear w7
Very efficient
Fairly athoient
homewhat incthaont
Feory incthoiont
4%, TTowr effective da vou fosl the projoct rmanagement aottears 157
Feory ctfective
Farrly etfective
Somewhat nctfactive
Fory mattective
Tndivwidual Tmpact {1 (MTANS
Tash pprmductivi- ¢ Torkaadeh, (998
S(). The pwaject management aotterare agves me time (for cvample woth actomated repart
ing):
T strangly claagree
T diasgree

| TESS JR
T strongly agree

1. Thiz apphestinn inomasca my roductveity.
52. Ths appheation improves the qualite of my work.

%} Thizanftware pives me a clearer wiow of the total context to wrhich my worl: cont-h

utes.
Tagk fnnovanion
54 Ths zppcacion helps me aich new ways o impeowe v ol performance.
Cgivenar gatiefBonion
30, This sofewzre helps e meer (ineernal and ewernal] cuszomeor needs
Managcmeont contre!
%6, Thiaaaoftware 1clps managemeont to cantral the projoct manapeant pracasa.
Orrgamratonal hinpact (O3 M TANS)
Husimuss meocesses
57. The pmiject manzgement software changed the way cthe argamzaoon conduces bwusi-
TIE5A.
M

Fiza, hittle nnpract
Fiea, Mg nmpact



gL

FES

f().

61,

ol

The projact inznagement sofiware halps the organization to cdianpe its bnsicess proc-
carca ard thorchy ereate competitive acvantage or redace the cx'sting ad vantape of 1=
compelikns

hTE

Tes, little ropact

Fiea, Mg nmpact

The amount of procesacs the argamrzation wanted to he improved by <he aottwrare wwraa
{PROCESSES):

Far zon ambitious

T am hitious

Txzct mght

Toso vasy

[Far Losi Lasy

At t11s mament the anftware suppnrts the (roocascs that it was intended to hofore the
implomentabion:

nat ata’l

wonss than ‘ntended

as 1ntendad

better than ntended

At th's mament the project Tanagonent anfbware st the pracasazs that belang
to the profect management metlizdology o orpanization use.:

tacata’l

wonss than ‘ntended

as 1ntendad

hettor-than “‘mtend ed

Creerall, does the software suppert the project management methedolopy processes
adecquate (PROCESSTS)?

™o, not at all

YA, hut not adaquate cnough

e, ot pasc adeqrate encugh

Fiea, wory we |

Orpanizatioral lesiiing

61, The project managoment aofoerare helpa the organization Lo malre s projocl maEn

agemant.
Mo, not at all
YA, hut not adaquate cnough
YA, hut jast adequate cnough

Fiea, wory we |

64, The project management snfbware helps to morcase worlong accardmg the jmmject

managomett methodnlagy {czn he an in hovass mvented or standard methaodalogy).
Mo, mat at all
e, but noc adequate enaugh
YA, hut jast adequate cnough
Fes, very we'l



Cuestivnnagre Version 2 - English Coding Version
This version was used to build the online vorsion af the ;ureey. Tt includes the headers, the

instructiona, the dit“erens ravting aoqueneza and all the predofined anavera.
Papc 1

oAt aite about Praject Portfalia Management Soterare”

Total numhbor af queations: 24}

A QLESTIONS ABGLT YOL R ORCAMAATHN

Activaiy Seclon
1. T winch ccaramie actvity sectmr doos yow- nrganiyation operale?
4] Apricultne, foroatry and fahing
B Wming and quarying
¢]  Manufzctuning
Al Fnorgy
21 Temspuction
fi  Wholosalz and 1ctail zrade
gl Transportztion mnd storaps
L] Accommedation and tood soAec activitics
i}  Tn“mmation and zommunication
11 Fmazanzal and rsurance actvitics
ki Tieal crrate activitics
1] Professional. saentific and technical activitiss
) Admimatrat've anc auppart acrice achvitics
n] Pubiecadministratiar and defenac
o) Fdueatiom
1l Thoman health and social weork activitics

ql (ther, apon anawer ticld

(hpanizatienal Siac

2. Howr many employees does yaur arganmzation eoant?

al 053

Ly 30 1M

] D 250

dy 230 54

21 300 10K
1000 2.0
gl 2.500- 16k (Ko
h) 100000

Averfabitimefnd of Project Marsgement Motheds
A Txoes wour project organizadcn wark acemdirg o cns ar mare praject management
metheds, and i yes what iz the name of the {mast used} method?

al M > a2
B Tdon't knowr ® page 2
¢l Wes, a home-groeen methodnl g - rage
dl Yea, PRINCTZ ® pago 3
el Yo, MEP * page 3
i Yea, PMLBOE ® pago 3
7 Ve, RLP * page 3

h]  Yes, DRI = pape 3



1] Yeu, OCPM - pape 3

I Yea, TPRTA * page 3
ki Yea, athor {plzaac apooify] [open a-aerer hizld ® 7age 3
Papc 2

4. Naca to managemont 1n your crgamizabion have a -ositive attitude toward the future use of
a cartain project management method ¥

al Mo P P

B Tdon't knowr ® page 3

¢l Yea, {pleaac apeoify which mcthad) [open anawer fizld o page 5
Puapee 4

T Wansgoment Convmistiment

1. Thoca toy managoment I wour meamzaton have a -osithie sttude toward this methed?
al Yos
Bl Tdon't knaw
2l Me, they prefer (please spocify = vich methnd) apon answer feld|

&. Could you estinate rouphly what preportion of all the pro’ects within your crganizarion
arc 1un acconding the proscihed roccdures, proccases and documencations of cais {most
1sed ) method?

a) 0250 -+ page 4
Ly 23 5P » pagc 4
¢l 30 FEle « pape 4
A1 73 1P » pagc 4
21 Mo idea -+ page 4
Puapie 4
Tendencyr

7. Tho impartanos of thia methad wthin your prajesl organiyation is:
4] Stremgly decreasing
B heoreesng
¢l Ticdle decreasing
d1 Mezutral
el Ticcle "nereasing
i Imeressing

Tl Jtrongly nereasing

h] Moidca
sl hnde
. %What do wau th'nk abaot warlong wat' this methed “noyour project orgamzation?
4] ¥orv negative = page 7
B Mogative = pEge 3
c]  Tattle nogazve = page 7
41 Meutral ® page 3
el Ticrle posiowve -» page 3
i Posibive = pEge 3
Tl Vory posilive = page 3

h)  Meropinion - pame 3



Pupe 5
L QUESTION CONCERRING TIIE PFR SOFTWARL

Awvarlabifio-af Peafece Managemen Software
& Ta project managom et and/nr project partfnha management aofberare ava’lable wathnn pour

orgamizatior, and 11 woa which anc 1a the maoat ohvicus for vae?
Motee (Onlr 5 amglc snewer ta poasilbio. Fvow want to #ill or thia questionnene for more than
GNe PRoct MERAFCMoTt andArr projoct prartfalin menagoment by son cen pec the e

Il whreh sod oo fore agarm.

4] Me. project management and/or project dortdfelic

Ei 1managoment anfberare 1@ not availablz » ragc b
o] Tdo't ko = page 12
Al Yea, Artemis *page T
2l You, Augeo - pape 7
i Yea, CA Clanty / Ml > pags 7
gl Yea, Chaen Plan (Theltzk) = TAEC Y
h) ¥ea.1 methed (Tntoractive Yethodolagics) g ?
1] Yesz, Mirrcsoft Project -~ page ¢
i ¥es, OFX2 (Plamsmrare) - age ?
ki Yea, Plan¥iow *page T
Il You, Primovera - pape 7
rn) Yes, Proneipal Teelboa (Farres Solucions) > ape?
1] Yes, PEOJECT 1z box -n page T
01 Yea, Prmjoctplace *page T
rl Yes, xRPH andicr xFPD (2AF - page ¥
ql Yem, a tool based cn Micresoft Access

¥l Cxeel/ SharePoint {oould be mads by wourseIf) »pupe?
g] VoA, nthor anfoerare (plaase specifyd [open anewor tizld . = pege 7

Notee T g2 the frflrwnme quossions PP aeftvemne rofom e the pimjoct menagement gradine
IuEECE manaremeant parnli mansmemeant soifians which o regpanded in the previcns

LRI,
Puapie &

Reasmr Abacnoe FPY Swtunerc
10, Whac 1w, in wour opinen, the maimn reason for the lack of project management software
and;or Jrofect portiolio manasement softaare within vour ergunicnlion?

al Thave noidea = page 12

Ei The project argarization “a too amall g 11

¢]  Provinua had asparionas of PP aottwarc = age 12

d) Ccher reason, (please describe] [open answver field = rage 12
Pape 7

3 QUESTIONS COMNCERMING THE PPM SOFTWARE (CONTINUELD

Kind of PP Soinivare
11. % Tich desenption hesat fits thia PP softwarc?
4] Purpoac built aotberarc: The procosacs clanging to a spedfic methadalogy were al
ready in place. Chnly amall adjuatments woe necded durmg the implomentation.



Bl Gens=ric sottwares The stancard software. witlh 1oads of hnetorality. liad te be con-
fisued to fit the processes of aur pra‘cet orpanization. before it could 2e used.

¢]  Custoan built aotbwane: The anfberare was program-ned cxclugively for our orgamisza
Licm.

d) Ccher. {please descr:l2) Jopen answer field

Maragement Cammatmont
12. Mo warauld you deacribe the commitment o ligher -nanagomant toward the nmplementa
tien of the PPW softwara?
4] Fory uneommictsd
Bl Tneommitted
¢l Tattle uneccrmiteed
d1 Mezutral
21 Tittle commiteed
N Cormmiteed
gl Vory cormmitted
h] Moidca

Softvenc S fnformation el
13.1 Towar do you 1ate tie vactulness of tc functions and Featu-cs of the PP softwarc?
4] Veary bad
Y Rad
c] Tattlz had
d1 Mezutral
el Tictle gond

fi Good
gl Vory good
h] Moidca

13.2 Iewwr de you rata tae relizhility of the PPRT sofiwune?
a] ¥ory had
ki Bad
c] Tattlz had
d) Meucral
a1 Tittle good

i Gond
gl ¥ary good
L] Meoodea

13.3 Howr duyen rate the eage of use of e PT'Y sofoears?

4] ¥erv bad -w page &
1:7 Tad = page &
¢l Tittle had » pagc f
dy Meutral = page &
el Ticcle gewnd -+ page d
fi Tond » page &
gl Vorvy good = page &
h) MNnidea » pagc f

Papc 8



4 QUESTIOMNS REGARLING THE LUSE AND 54T ISFACTI0M

{5

14, New would you describke the nse of the PFM software within your organizaton?
a]l  Ohgatoery
B ¥olunmary

¢l Ohthar (plosaz spoaify) open ansecr ficld

15. T a-ymmimately what porcentage of all the prajects wizhin your orgamization athe PPY
anftwarz actwally heing vacd ¥

al 0o

Bl 108

o] 20%

di 0%

el 40%

fi 0%

gl &%

hj 0%

1] 0%

o S0%s

ko 100%

Il Moideca

Moativatiom
10. Howw would vou deser T che carerall willingness in wour crganization ~egzrding the use of
thiz PPM softwrac?
a4l Fayunwilling
Bl Unwilling
¢l Ticde TTnwelling
d1 Mezutral
a1 Tattle Waling
fi Willing
gl Vorvwilling
L] Meoodea

Satiafaoning
17 Mew would you estimate the overall satsfaction in yolw orpanizarici witk the PEAL
anftweara?

a] Forv dissatizficd = pagc
LY Thesatefied -+ page P
¢ Little dissatisfiad -% Jage B
dy Meutral = page®
21 Tittle aataticd = age Y
1 Ratisficd = page®
a7l Very catisfied -» page 9
h) MNnidea » pagc
Papc 9

2 QULSTIONS ARGCLUT TIIE FERSOMAL INPACT

Fffrcrenoy & Fffcativencss
18.1 What mfluonee doce The PPV antberare hawve o o product st
4l Wory nopalive



Bl Megwiive

¢ Titzle nogative
d1 Mezutral

21 Titzle poartive
N Pomtve

gl Vory mosilbve

h] Moidca

15.2 What mfluenze dacs the PPAT sattwac have an the quality of vour work?

4] ¥Vorw nopative = page 10
B Mogative = page 10
¢l Tittle negative = age 10
di Meutral - page 10
21 Tattle positive = page 10
11 Pasitive = page 10
gl Yory pasilive = page 10
h) MNoidea -» paze 10
Pag= 10

4 QUESTIONS COMUERMING THE ORCGAN A TIINAL IMPACT

Cosme, e Qoabne & Doveloprent
191 What do you think about the total costs of the PPR sottwarc?
2 Much worse than <zpecesd
B Woraz than cxpected
¢l Tittlz wrarse than cxpeocted
4l Aa cxpected
£ Liccle seteer char expected
fi  Bettorthan cxpected
gl Much hetter than cxoct=d
h) MNoidea

192 What devwou eonaider the irnplementaoon time of the PP sofoeaese?
al  Much worac than cxpoctad
LY Worse than expecred
¢l Tittlz wrarse than cxpeocted
d) Az expected
21 Tattle actter thar capocted
fi  Berter chan expecred
gl Wuch hetter than cxpaoct=d
L] Moideca

19.3 TTowar vwrcll doea the PPY aofterare support the praject management and/or project
posrtfalin management processes?

4l Much wwnrac than cxpoctad

B Woraz than cxpected

¢l Tittlz wrarse than cxpeocted

d) Az expected

21 Tattle actter thar capocted

fi  Berter chan expecred

gl Much hetter than cxoct=d

L] Moideca



19.4 T wwrhat extent docs the PPV antberare cnecurags he organization to grow 1n the ficld of
PM andior PPRI?

4l uch wonse than expecred -»age 11
B Waorac than oxpocted = page 11
c]  Tattle warse than avpected = magz 11
Al Aa capectad » page 11
21 Tattle hetter than espocted = page 11
fi  Better than oxpected = pagz 11
gl Much hetter than expected = 1age 11
h) MNnidea = rage 11
Pape 11

L QUESTION ARBOUT TIIF SOFTWARE SUCCLSS

Spoccssiulncss

0. Ta the TP anftweare oomaidered a teilure or 2 maccoas = thin yowm- argamzation?

4l Vorw mapeccastul = page 12
Bl Unsuccessful -» paze 12
o) Tittle uneccacsatul = pagz 12
41 Meutral = prage 12
21 Little successful -»papz 12
11 Successful - page 12
gl ¥erv sncoesstul -» paze 12
h) MNnidea = rage 12
Pap= 12

FEEDGACK S RESEARCIT FIMDINGS / CONTACT
Tt wou hawe anv quest’ona, oommnenta ar sugeeitiona yod can (oat them here. open held|

Tt wou wwrant to rocoiwe the reacarch roqults, you can Allin yoar e mail acdress hare. [ open

fuzld’

Mete: This address wei'l not ke used t crace hack voor identity nor w1 iche poblished nany
o

Mary I contact wo by e-mail in zase Ineed additional mbmmat'an?

al ¥ea x page 15
Ei Mo ipre aclect) = page 13
Pagz 13

Thank you far fAillnig 10 thia quesbonnane.

Tf wau wart oy aontzct me for questions, seggectinms or informacion, you can e-mail ne at:
j-vancowaal et dentutrente.l

With kind rcgeds,

Joost wvan d= ¥Waal



Cuestionnaire Versions 3 and + — English and Dutch Online Vorsans

Theae s the worrainns of the survey as they oventoally wore (eblizhed on the Warld Wide

Wk, Firet the Fnghah voraion (ef: sde) waa madz. This vorsios then was translazed n Thitch

{right side}. Tke Dutch warsion was published on July 4, 2007, The L[nelich version cams

omlite eme weck later.
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Invitations and Comments
This 203 appondi= one oacs the different mvitatinn veorsiana to the online orveys Tt a3 weell

COTAnE A requast for 12-partizipatng and several comnents that were reczived by e-mail and
the commentary field in the surey.

Enghsh Trevizatian
Thiz invimtion was vsed for promeating the suryow at Tnghah Web aites 2nd by 2 mar’. The

Iryperlinks opened new windows in which the survey could be started in che Enghsh o
Thutch langrage vorsion.

Deaar S/ Madam.

Hirer satisfied arve wou wath the project management mechods and sup:parting softarare
withm yaur organration? O mayhe you cven havent anw of them yet, ard =iz anll

acarching “or the righs anca?

Tn a reperc of Frnst & Young [prominerc Tloteh azecuntancy arganization) it was staced
that implenontaticna ot projoct managenent softwars frequently fail.

As part of completing my Vastors thosia at the [iveomity of Twente T am stodwing the
auccess o” projoct managoment safoware and methads. [ made an online aurvey to mesaure
the saceoss of the softwarz.

Glacly results of my survoy arc amrting to come in. According to theae WS Projoct 15 anll

the moat vsod P aotteare. Bot iz cortainly 12 not the -nost auoccasfal momany cascs.

Tou can hizlp me with this smdy by filling in an online swrvey. 1t will only cost you 5
minutzs 20 mulbple cholce cucationg).

WWhatair 1t for you?

Atrer fillingin the sunvey wou will raceive the resezrck results. These results will give you
a clezr metore of which pcject ranagement software and metheds are leading ac this
moment. Moreover vou can se2 at a tinple glance, dzpending cn the circunstaness. which

tye of projoct management softweare 18 the moat succcssful.

[Tae this Tperlink for the Foglish version of the su-vey:

hips/amwnar thecistools . com Y qid-35183&1n—=nx

Tou are NOT ohliged to Allin your email addresa i the first name field: a mndom combi-
nazicn of charactera/f mues will do. This weasr vour identity remaiis protected.

Tf wour first language is Toteh, wou can wse this hyperlink.
htramemae thesistonls.comd Tgid =35 1 B6 & In=ncd
Fou are NOT ahliged o fill in yoar email address in the firsr nare fleld. a random combi-

nauan of characterat gures wall da. This waw your dontity remamia protected.

With xind regads.
Toost wan de Waal

Masters Srudont
Business Acmimistration

[hiveraity of Twente



Dh-tch Invitation (PMI versicind

Thia mwitation was nsod tor momating the anvey at the Thotch PMT Weh site and thor
newaletter. The hvperlirk apenad a nesw wmdmear 1n which thz Match sureey vormon could be
Atarted.

Oridercoek projeclimanogemenl sollware

dinz taveadan tant Lomak da terjestrananemect eethodiag ac o sndzcstannznda sofbes sz hinsen oo bad-ife
U b Bl won 2wt losemen can dz dveersiczic owenis, weaagl Jucsloven du Weal b L owona
sl 2y woneases nzer el sooues ven propesbnzcaygenenl sclluare g0 cgbehzosnde e codisken. [l
neulen won de enlinc enguétc oot clocnc B wnuton vor uw bie (30 mecrcuzevragon). Ale dosnemrcr aan
& anIuatE onvangt U CE resUlTstET wan TET ordarzoss SEF @ mal ndian gamenct ).

LRTERTL Aol | LT HY D TR URL] A T, e e 1T

Dhetch Invization (first e-mail versicil

Thia imatation was mitially vacd “ar -momotmg the anvey by = mail. Tha hyporhnk apened

a now wridoee 191 wh'ch the sureey aould be started in Thutch.
Geachts heer'mevroures. by the 2-maill invitations hierc a poraonal name was p'aced |

Moc tevieden hert v met de projcctnanagonent methodiclke on andorstounende aafterare
hirmen ww hednpfs Tt cen rapport wan Frnst & Young (uni 2006} bhjkt dat implementa
ties vau projechnanasenent softwase verrassend vaak falen.

In het wador wan min atstuderen aan de TTmweratoit Twenze coc 1k enderzock name het
FCCEE VA projeconaiagament sofiware en bijbehorende methodieken. Flijn vraag asn u is
of 1t oo wAlt werkan aan dic anderzock? Her wvullen van de online engquéce kost u slecits
5 minutzr tjd {20 meerkenzevragen).

WWasrmm rov v mecwerkon asn con roveclste enquiéte?

Als desliernar aan dz2 enquéte ontvang: u de resultaten van het ondorzock por cmail [in

dizn gowenat). Thore roanltaton gowen v con duidelijk beeld wan de op dit moment meocat
gehanteerda projectmarazemnent software en mmerthodisken. Doarraast knnt u in é8n
cngnpslag men ondor welke amstandigheden de vevachillende typon anttese het heste

Frestere,

Txeze limlk brenge u naar de emquéce:

htramemae thesistonls.comd Tgid =35 1 64 & In=ncd

IT howefc CFEN emaziladees in te sullen 1w het ecrsta antwoordveld, een willekeuvige com-
himztic wan lettera’aijforas volstaat. Zio Rhift ws anomimateit gowearhorgd.

Met vrizndali’ke moet.

Joost van de Waal
Stucent Bednjfakunde
Thwe s toit Twente

Dhetch Lavitation (second versicn)

After a fewr weeks the suver could he accessed online, we altered Dutel: mwvitstion version
waa w1 tte. Tt revealed aome ca-ly rcaulta that might perquade cwtra paticipants to atart the
aurver. This ivvicacwan was, hesides by e-mail, also ueed fior prometing the sumeey at the
Thutch Sttpapma Web site. The hyperhnl: apened a new windosr 1 which the Tiatch

wormon of the anwey could be atated.



Geachts heer'mevroures. by the 2-maill invitations hierc a poraonal name was p'aced |

Moc tovreder hent u mat de projectmanagenent methode on onderstcunende aofterars
biruien ww organisarie? Uit een mapoors van Emst & Towap Gund 20067 bligkt dat imple-
TEntaties van projectiranagement software verrassend waak faen.

In het kader wan imijn afstuderen san de [huversibcit Twente doc 1k con omderzock naar

het suceos van projoctmanagemant safteare on methoden,

1Nt de anderrocksroaultazen dic 1k tot mo toe hel antvangen Bhjlt dat or o 43t inement
reer wool aanhiadera van projectmanagom et soteeas =yr. Ook bhiglit dat S Praject nag
atceda Fet meest gebro ket weordt. TTet mict o echter naar v't dat dore softweare 1n wecl com

Jitics et als succesval heschousnd wondt.

M1 vezg aan v 18 af 1 mee wAlt werken zan dit onderzock? TTet imvillen wan de online

enguiéte koat v alechta 5 manuten tyd £20 meorlcesovagen).
WWasrmm rov v mecwerkon asn con roveclste enquiéte?

Ala dechierer san cerc enguite anteargt v de roaaltaten van hot ondarsocle per cmal
{indien gewensty. Dezz resultaten peven n eer duidelijlk bezld van de op dit moment maest
gohanteorde prajoctmaragoment snftware on mcthodicken. Tamraast kunt v oin één
cngnpslag men ondor welke amstandigheden de vevachillende typon anttese het heste

TresLeen.

Dieze lindks brenat u naar de enquate:

htramemae theaistonls.comd Tgid =354 708 In=ncd

1T hoctt GFEEN emailadrcs in te vullan 0 het corste antwoordveld, 2en willekeusige com-
himzoe van lettersderjfers volstaat. o 1t uw anomimitent gewaarborgd.

Mt vmendelike proct,

Joost van de Waal
Stucent Bedrijfskunde

Lmive s et T wente

Renuest for Re-parneipating
A requeat for completing the survey after an oror waa found waa sont ta 1% partiapants

whe only partially complened the soreey. This was zaused Tara hroken guestion rooting.

{icachte heermevroww, a porsanal name waa placed hare

[Nt enkele opmerkingen over min enguate awor projoctmanagoment sattware loeg 1k de
mdru’s dac er fets mer m orde was mer de routing van de snquete Dit vermosden bleek

wedT e i,

{icluklig walt de schade mee, waarachinlylk hehken 15 wan de 137 monsen hierdon- moge

litk niztalle vragen gezien. IT hjko wt deme grozp te horan,

Tk Tzl de roating inmiddels peearmgeerd en wannear o nog eers lereid meu 21jn am hem
m te vullen dan mou 1k cat meoe apmoaiBren. 1D milt #1en dat er na mee- wragen aver de

anfowrarc gesteld worden.



Th-zccte li-k naar cngquate:
b s thesistonls comy Pgid =352 08 & In=ned

Mocht u overipens nog mensen kennen. diz ook op project hesia werlion en horedd #2ijn 2en
enquéte e vullen, stuurt u deze link dan gerusr oo

M welgomeonde cwcuses woor het nngemalk.

Mot vwnendehik proct,
Tanat wan de Wasl

Commentury on Survey

{Tiuite a mumber of rezpondenta commented on the survey. They made then romarka, sug
postions and queatinns either by o mail, by incsszpos on forum W ch sites and ber the commen
tary ficld 1n the anwew. A aclectinn of thcse comments 1s hated Tielow. The names weore made

fictiziorg dus to the promnised ancnynity and Jnvacy proleclion.

s forwr

Merrorlti work e mee sen bot endeoracckf Mot slfsen omdar de resnitane; me interesseren,
maar mw onxise 1k sdenten &ltd een Handie wal hefven, War me el iotageait. s oe je
gan min gogevens bont gokomen. WA o e dagrover dollon? Konnen wie motoon oven s
vorder praten. Bodanke!
Met vrendelifke groar

gez K Bloom”

Tinderstand chat MS Peaject i litle e thar 2 sohoduiing tocl Reamires manageomoent
handiod vis costom sprosdshoct. AN other tanls oilized aie non- tegraten’ fom B pevsper-
s ¥

T heh Princed podesn on veorl projcctmetiy masr noct pes sids gateron B doevs! &5 van
deze tool, Zelf galinrkte ik meestal MY Frojecta ™

Folgens miy vergeet je ean hele apen-source werekd wasy eng veel aandice wuols maze ook
sanpekiccnAamcesaen it komen Bbov softveere antuthke o, ™

"felangnike opmerking aver jtet onderzoek: Je meat piet wat Je wilt meten! Veel profectma-
nagertent fools ghin pitiekend, ander waorvagede dae monson aak voesmend hoblon van fer

Herncn van con prcct. LAE oot voe meer nocr apy regenemeniz vafidorer, HOBST

"drTask software, sometimes called foimsk i the begr ft Has st recentdy come ot Witk 7

now caprcity paner, gnd reslly holim cor compeny save moncy and moech gosia”

Figan mechode sterk mehaseend op PMBOK en PRINCT?. Tealz hoof@ralchiik mog WS Frecl
mear WY Prafect wooede grarere peajecten.”

Wat mif aymealt in Jo cngodte zigpn ot ondbrokon van Wimgon omiInomd ROl vang,
howindingen van cventuoce! gebrmbte tools gelo ANORUM asnmak tav, project menagomont.
Verder mis fr wragen ra v hat pebinlk van specifiels merhoden dinnen de planning.”

“What 5 nice hoking and interesting sunvers Gand Tuck with writing voor thesle!™”

Tl soffwmee & Manan anze onmanisstie nog in e onvkkolingwizdinm. Fr komen rogoima

tr updetes. wasidoo ot pragramms mich verdor vtorbetore



e angudte ziet er enr serak i en i zeker 0ot to fang moals 1oef ongudtes treenwondis vask

mnd Tk beon zoer Poermicovad nase de reespfesten.

e organicatie I8 0o Peginnende met her omarmen =n gefvuien van Frince 2 T cemme
presten nanrnen nu met W Profoct godasn. Fosultaten zien or gopnaty v, cof Pobocft s

el voed moer inbedding o pebink deorde PLET

"famt mtcrested n fmewang what ether cngs use fe smell sand mod preyoces, hownde MWicrse®

Frojoce.

WMeeate privecomandgemenoeofivare Jeidft nlet tr oavorsichesfitk plennon on crganizoron. To
prrewiikeld bebalve MiooSod Poyecr M enanns voorsl viscele commmuicersn v
Hanbord od. "

T fren gen A7 Par en werk M orons opdrachirevens mict meor dar X werknomers, Zolden
5 =rmeer vierdzanden dan M9 Profect. Zelf prefereer i Oinen Workboreh emdat de ressurec
schoduling gocd worke ™

" v i SmEnic o workite) oo con prorectontwilricfzar, Stpel goen averficed on et

oef middelen alles uithestaden. Was et meer nodiyg dan een Bxcel chast ”

“Peajeremanaeess sotware i sflechre ear anderetennend middel projotmansgement is veors!
mersanwerk, Foed met fianten o kunoen gasni en o dmocen commippeeren. fen yoeade
mfectmanamer kan 2af& mer Facel sen project gaed stnren, ™

I de engudts wordt Aot golnork van software wongelckon nrct ot hantonen van con mothode.
Tt Klapt mict. fon madeime micthode als Prnce J ken ot con rocks vorschirflonde snrls

ARACERTEUAS HAHETon.

"Dem- foost

Fve Just filled in wour gussitommalie. replfy o see wolar guestons 1on world ask
W develop inyrlcment srnd maintein the 4o propoct portfrlie menagement anftoars, vk
e 2l g &0 haliy e Manage our OuTy BEEC.

T'd Wkt shere some of my thouehts and oxpreriomacs waeh oo e miaght e by conader
soume of e poligs.

We penarally woark with nrsdion-sized Myanizazons and, o7 oo capercnoe the sicoceso§
Implementations are thoage where the company has 2 clear methodolagr and e af profect
MENIECTCTE JIICCSIcR SICRSE 1N prece.

Lo surccensfid lnplementadions ocowr wiare seiior matiagerent think chat the sofhszee s
arme sart of “golden brller” that will aolve their isiness provess Jemes, mmacher than recogniz-
iy that it fs morefr- 8 ool fe spppert the processes. Comverselty, whicie saomior mensgoment o
not sctel supeet and oot e pac of the bl there i g a3ek thar theye s a Jow enam
on the mvostmeont boosuse the srfmovene @ usod noorrectls moffciontlt, o oventoellv not &t
all

Iz that sapee. thersfira, 3t albnnst doeen t matter which sefwvers @@ choden, provicing that its
factirtics fir the amncs rogonenents. Tt s the waz m owhich it as implomonted thet bs ol
&3 IMADCNoC AOoas.

The verdnr shauld clearly anderstand ohe husines needs and the processes e ol vl
suppird, and dosigen the training anmend the noods oF the veors and therr mlca o the pomocaseo.

Sendor weers shoold he invafved i che maining, 0 exdain phe procenser and suppoer ocler
stafi in effeciive use of the tool, amd sexcr mangeemiont should e socr fe aponsme uas of the
arftwrare at all fovels

T hapae this s holpivd, good fock wth oo thems!



Linds Clarksan, Direcror
(el Srestoma Fed.
Londan, ficekshive, Fngland®

“Brsn forki
% vroge meaclf 5F foe jo asn nim gogovens bont gokomen. T ol o cngeecte mgcvald on
it fo Vool AUccos mick fo sferderen.
Mzt vriendelifloc grocten.
Johans van flaen™

“Foost,
T am naoarking st an engmecrig compant: While we s vaing WS Project for many vesrs, T
was never totally convnced

The erftmrae i3 goetting moie legiosl, bot it st lacks sn inurttee way of vk Conenidly
T ot b oxpenment wiath othor s thets why Fmoonterestod 1o voor rowlte. Partewlerfy
thase of the smelicrcompanics.
Fegards,
Fichsrd Averio”

"I st
Dzl vioor fe nitnodiring. Volrens mif doe je een zear interessant muferzoes ! Ik zal zodsdeliik
e crgudte rmvefien. fouw abacrvatie voor wat bobeft WS Projoct docl ik el Forlph porcsd
gobrng ik het de afeclopen fmren cigenliplh helemsal mict meer .

It ke ook now wel war andere projectieiders fo den lande. Zal ik die ook op de hoogre
stellan van joow engudte®

Chearreanzs ben ik werkzram op de LT zle projectleider bif ITBE en stirks her Chdenyijssar-
FICECENLIUm, Vo snisif Zie o

Mag ik veagen My welke valgroep (uof] je je amderzoel uitvoart” I ik ben zaker seinteres-
seend Inje reufmeen. Wanneer zifn die fe verwachoon ?
Crrome.
(iorrte Bmem Y
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Il Standard PM Methods

This 3appondix pives an ovevcw and 2 kot desenption of the mast used stancard P
1methods that bad came across during the emploving tha sy,

PRINCEZ?

Progzets in Controlled Envircnments [PRINCE) is a T methed thac convers che organization,
managoment and cartral o nojocts. Acentding to PRINGE 3 yroject hae a elear hoginning,
riddle and end, a clear organizatioral structure and defined ohjectves. ¥ou can ose a
managing methad like PRIMCT, to cnsure that 8 pwoject 38 saccessful, wlich me:sns that
firighes o tire, wathin budget and prowides the coatomer wath what thev heve aa<cd tor
(OGC, 200590,

PRINCT wraa developed by the COTA, which ia now part of the Office of Govenmment
Comrnerce (75 In1989 PRINCE was developed asa UK Covernment standard fare TT PAT
Since e ‘ntraduction, PRTYMUT hai hoeome widely uacd 1 beth the public and private scctoms
and s at this time the de factn standard “or P in the UK (and also ¢ the Metherlands if the
reqults of the theais are reproaomtative].

Alchaugl TRINCE was anginally developed for the needs of 1T projects, the method has
alan hoon uaed o -nany non TT prajects. The meat rocent varsion of the inethod. PRINCLY, is
deaigned to mmomrporate the requitements of oxatng oaors snd to enhance the method
towards 8 genoric, hoat practiee appraach tor the management of all types of projocts.

PRI™CT.2 14 3 process bascd apprnach far PM prosading an camly to customize and acalable
mcthod for the management o all bypoz of projocts. Fach process i cefimed wata ats laoy
inpats annd oafgmits. PRINCEZ ootlines eight processzs taat me required to successfully cany
cut a project (Figure 98). The methad deaenbes haw a praject 15 dinded into manageable
atapgea cnabling cient cant-nl ot ~canurecs snd rogular progross momitormg throughouot the
rraject. The warous roles and roapansibilitice tor managing a projzct are fully desenbed y the
mcthod and are adaptabls to Aot the size and eompladty of the project, and the axillz of the
CTRATIAEL0T.

{Unc of the mast impertant advantagea of FRINOEL 12 that 1t emadica (wraven ad cetah
hehad hast practice i PM. Tt ia widely ~ccopnized and understaad, ard an prosvidea a enmmnnn
language far all partemants m the (moject. T4 additon PRIMOE2 18 wory vacful for educative

TIAC,

FRIBC b

The Project Manapemant Body af Knowlad ze (PRIBOE) poide prosides an ovennowe af heat
mractiazs in PA. The PW mractices deacribed are not ndusty spacific but are genenc and
desizned oo be adaptec tm go wich any type ar size of proect.

PMEOK was created by the Project hanagament Instimta (FMI) in 1967, Wli'e PHBOK iz
ponerally well acccyted worldwidz, it 3 b far the leading appwoach 1 Marth America.

PROEOT
MAKANFMERT
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PMEOE is datined by a PW framework, PM processes and P knewledge areas (FAII,
2004y The PMPBOETM framewomlk provides a basic overvicw and struchns for onderstanding
and implemerting PR, Tia framewnrk deaoribes how the five P pwaczas groupa a1d thor
requstte PV proccasca pronde th hama tor aound Y practice.

The PMWBROR nrganizes the 44 TM processes inm 2 knowlacge arezs (Figure 290, These are
intogranan, acope, ime, coat, quality, human roanurae, communication, nisk anc proonoment
managernent. Tach o these § atcas waa bricfly cxplained earlier (Section 2.5.4).

The 4 PV proccasca detined by PMTOIK that desenbe all of the commaon procecases <Fat a
rraject tearn would vss to mnanage a project The PMBOE PV pwacazacs are dinded mta e
rraceza proupA [(Figure 1. These are the /minating pracoza group, the planmnmg mocosa
prouy, the o=oouting proccaz grous, the momtaring or ennt-allng process group and the

cloamg procesa grout Theae were alan cxplaincd proviously (Seckinn 22130

LM

Critical Chain Project Management (DO 18 a nowel appmeach tor managing (wojocta. Tt
waa developec and pubhcizad by Goldratt (19%97) 1n hiz haok Orncal Chain. Goldratt 15 well
kncwn in the operzticns manasemsnt commuunity & the inventor cf the Thaory of Con-
atrainta (TEH.). TOC 12 a3 tool tor managing ropootve (raducton syatema haacd on the
rrnciple that cvery syatom has a constraint, and aystem porformanos can only be impoead
by enhaneing the performance of the cansteaming reaomroe. T8 PR 15 an cxtension of TOO
desizned spaciticzlly for project envircnments.

The pukication of Galdvatt's book generand quite same diasgreement in the PAM commu
mty. e propomanta of COPY claim that it 1= a8 tatally now, rovolabonary wayr of thinking
that ca1 lead to wctter, oven unprecadanted, potormance in terms of reducing celivery tine
and inereasang che abihity to meer schedule and hodper commiments. Cthers argue chat the
mrineiples hehird COPM hawe heen known to and appliad by expesienced project managers
tar decades, and that COPM oxclua’ ity 1a in the term minlogy rather thar i aubatance.

While according t= Goldratt the Critical Para Methoc (Section 2377 focuses cn petting
Projects done at winmmal cosg, the Cricica’ Chain Procect Management (COPY methesd
focvses cn petting the job done as quickly as possible. JCPM foouses first on getting jobs dene
on time, and then om hudget and quality.

In addition, werking with the OCFN methed raquires the vac of apocialized softweare cur
rently offered by a small mumhber af vendars, not noecmaanly the market leaders. Az 3 romlt,
any arganizadon that is considering che acapowar of COTRT as a way for improsang project

reformance facoa aigmificant coats, hoth coonomically and culanally.

Goem

The Scrum approach was first referred to by Takeuchi a1d Monala (1986). The term 'Serim’
waa dorived from rughv. Tt refors to 8 tgt formmation of forwards, who bimd tngether 1n
apecthc positioms when a serum doswn s called. Serum was formalized in the mid 90 ac an
‘apile’ methad for PY i sofoware development projects, wwheore requirements and prioritics
change ramdly and regularhy. Thoagh Scum can be apphed anveleve there 16 2 small ean of
renplz working togethor ta acheve a2 commar gaal.

A key prirciple of Scrum s it emncal approach, aceepting that the prablem cannct e
fully understond or detined. Theretore Sorumn 18 focuaing on maxnmmiring the teama akihity to
respxrad i an ag-le way tn emerging challerges. Comsequently there are ne saecific prescribed
puidelines or control processes for Scrnam.

Tngtead Scrom uees warous comeepz= (Figure 1073 Some of cher wall breflyr be explained
here. The Fprnt, this ¢ a period of 3 dave or less where 3 act of work =111 he performned to
creata a delivarable. The 'Backlop’ this is all work that has to bz potened in the forcaceablz
future. Tazn the Sprint Backleg', this consequrently is the work that shorld ba dens during
the corren: sprinc. The Trodoct Backlog®, which is the wmle thet should ke cone for the
whnle product as it 3z deaned oy the custamer. And finally che “Scrum’ stands for a caily

macting stwlich progress and nhatacles to progreas are roncvad.
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According to the inventors of Scrum traditicnal devalepment methods are designed coaly o
reapond to the umredictalnl by of the owternal and develepment sovironments ar the starr of
an orhanecoent cyele. Movertclesa such nower approaches s atill F'mited “nothair abih e to
resporid to chansins requirements once tha projec: has bezun.

The Scrum methed, on the ather hand, is designed o e relatively flexible ch-sughout. Tt
rravides acveral contol mechamiama for planming 8 pmduct releass combined with vanoua
managing varahlea aa the maject propreases. Thia cnablea arganizationa to change the projoct

and deliwerables at 2nv pomt in ime, delivering the moat apmopiste relcac.

LT

Thmanie Syatemes Development Methad (DT 18 8 method thas <wea designed to develop
infonmation avatema. Tt was developed 1 198953 and it was mtended to be difforent from the
clzsaical anftwrare covelnpment methoda. Wheare zach desipn or build step follows a preceding
atepr, untl a project triahea. Tt was deagied to doliver producta noan teorstive weay
(TRTLorgl.

Tts baazd om throc mam iterations fFigure 103). Thewe sre the Finetional medel iteration,
the desisn and build iteradon and <he implementmtion itoetion. Tiefore the itoations can
atart, he huanecas, <he chient avgarizazion and the feasihility of a praject have to he studied.
At the end of all izerations, but as well within each airgle iweratme process, speafic roducts
arc delhiwerce to the client organization.

Impotanr advantazes of this framework are, according to proponznts, the flexdbiliny of the
framewsn-ls, 8s predacts can he shaped ard reshaped wuntil they are nght tor the client
Acoording to TSSO the sroducts 2 projoct dehvers are only vacful to an crganization, when a
chient 1 indoed able to vac the praduct. Tn the frameworl: the commuuication wAth a chient
and feedback on the basis of sub-products is considered unpeortanr, Bur this framesworx is also
a methad which ma'ea the = ole aoftwarc developmment process easy to follow for the clisnt

ot the combractoT.

[TRIA Competeance Baseline
The Intzmaticnal Project hanapement Assorciztion Competerce Baacline (TR s the basa

far the TPMA cortfication aystom which includes fo- different Towels. Fach level &oves the

core and additonal elements of the knowledpe and spenicnee, a2 well as the sapocts of the
roaomal behawvinr and general improasion far the corbfcation of PO competonos (Figore
103).

TR 17 a standard methed that could be wory wscul tn practifioners and atakcholdor. Ttacts
aut the lnowledpe znd experience expected fram the managers of projects, programimes and
project portolios.

The ICE contain: basic terms tasks, pracnices. skills, funcriars, manzgement processes,
mcthoda, techriques anc tonla that arc vsed n good PY practice and thomy, as we'l as
apecialist krowledze and experience, where appropriace, of muocvative and advanced practices
uvacd 10 meare imited #itnations.

The ICE offers access to the tecluncal. belavioral and contoxtual competence clomans of
PM. As an evalving profossion, it 1z antical that PV practitioocrs have acccaa tooup o date
infammation. The T8 eantont s kased on the contnbutiona by 1P A mem v,

Level| Capabilities Certification Process | Title | walidity |
t _—
Stage 1 Stage 2 ]
| Programme or 35
| Propecls Dnrectos years
Ohptional
| P
Eg Project |
8 Report
Wiorkshop
o Time
seminar | Exam tirmited
Escamy

Fu e 1 IEY 20 cmpelenee el e d des dees vesl e Beramee R 5020F)



ATk s lla e deve opoenl,
e Bl

s

Wanaging Success™ul Programmes (5T was developed by the (Hfiee of Govorriment
Comimeree (0400), an mdepondent Office af the ITK Treasury, 2nd supported by a full range
ot enmmeraial partnors. Ttweas firet released in 1999, ol i 2007 a third edition was valeased
w reflezr the growing linowledge of programme managemenc. MSP i the TE Governmont
host mractice atandard for effecove programme mmansgement, and 1a a glohally recogmzed
quah fizatim.

A programme 1A 1made up of @ number of prejocta that have heen identihed by an o-prmiza
tizn. Tagether these projects will deliver & defined abjeetive, or act ot abjcctives, far the
oTEEmzation. A programme can only suceced 1t the mojects wathin the mogramme arc
completed. Therefare, swathout programme management the projecta would be cneaordinsted
and nat ineomrparated Mt 2 final goal.

M5F has a standard and corsistent approach to programme manapement. Ir providas a
frameworl: (Figme 1047 for practitionzre to direct the change process while onaoring the

facus is maintained an the buanca objectives

Identifying Defifing Gowerhirg Clasing
a L a L a a
FProgramrme FProgramrme FProgramrme Programme
Managing N
ne s Gee
FPortfolio

Fog e T RSP mmaesenr . pravaroe: (00, B0

The WSP programme management nethad pvoa added walue to any mganizstion that necda
tn menage and cantral a number o mojocts, by prosding 8 Framework for pracotionos o
work with that has been underpinned by crrert rezzarch. I this wasr there iz a cloge link
hetwroen BRIST and O s PRIMNE T2, Thercfore 1t was ceaded to admit the VAP to the data as
atandard P methad.

ELIE

The Bational Tnifiad Proceme (RUF) 12 a softwme doaign methad orcated by the Ratianal
Soterare Comoany. THaA was acquirad by TBRT 1n 200G, RITT 1= & thick methad. The whals
anftware deaign process 15 descrihed wath Tig detatl. Thua RUP iz paticularlsy applicablz an
larper sofbeare projects. Though, the RITE methed 1a ponersl oncwgh 2o be vacd anthout
nocosaaty traiming. Tlie makes it casy to adspt the methad to the apeaal necda of a angle
TTCLeL o CO Py

In RITP, an tteratnee approach 1s vacd which lnaks aimilar ta that of TISTIM. A b RITP
developed scfitwars product is desisned and bnilt in a sucooss om of momomental storatioes.
Twory itorative ovcle includes snrne o most of the development dissiplinea (reganemants,
analvas, demign, implemenmatiar, toatmg, ctc). Figure 107 shows a1 toration of 2 RUP mojoct

in a praphical way.



IV PM Software Vendors

Thiz 4% apprendix shows tragmenta of tosts from Web pagea of PV aotbeare vondora, Thia
list of verdors and text fiagments is sestiictad to theoac that market methed apecifiz FM
aofoware. The ext fragmencs are the resulc of the concert analysis of all the Web sces of tha
PM aoftware vendors that weore encounteree by the survey. All the vendors” Web atos wore
seanned on text fragments which awld be intepreced that thew softerare s developed oo
apecifically support emtans standard PR methoca

Tn tae “Referemecs an oxhaustive het of all encovntered PM sofoware vendors (includmg

anme anftware cngineoing companica) and their Weh Aates can be found.

Pughox, by TT Govorranes
Method(s). PRINCE2
PRINCE? soffvegre e project ceams. Takee the paln oo of FRIVWEZY

cc Mpulsc, by Spherical Anglz
Methedis): CCPM
- M Pulee v mofei-profece COPA add-in madode for Micragan 68 Project shae incarpocartes

gll the foatmres of oo Pulse snd allons prfoct schadviing acmss an enitre cntcngwsac, Basod o

one G Mot deagnated dhum rossrtes (fHEocTctor rosenroos). Thos moltt propect sofonrling
stop fs cruored B the onmplote rmprlementatims of the Crtical Charn Woltr Frijoct Wenaec
ment Mothod and the coplmitetion of the 7l act of honefite afforded b COPMLY

i-mnethed. by Interactive wethodologies
Methed(s): PRINCL2
F-merhod has Seen Jeveloped & bridoe the gsp Aeovecn PRINCEZ™ thomy-and s applica

Bon. nviding st uht documont tonaletes, sptometc reparting. & contsl dete ropeaiione

RUtomAate oRfdsiuatm mamagement and miicd, umech mee. JF orpou are Jooking A
FRINCEI™ conyalisncs, #he ton) s the snawer ™

TTydra, ber Project Manapcmeant Group (PRIGH

Method(s): PRINCLZ. MSF

"ffdrs Framewark i5 the most detadlad provess basad methodoloey £ prosramne manage-
ment. ft apperme ek Peince? aod the €0 Managing Succesefll Programmee pMSFY heer
practice for goes moch fther Ieda famenaork s souched in five layvers oo provide
EPRITIIAET Aocoss B HAC pTegrEmINe mENsScment ernmunity- doporndant o nood snd role B
rlay qumranis fivpertext links @0 documents. remplates and Homs m Hadra Gullaborsior o
ather applicadions used Huw sowerve dociarenrs. ™

MPMM, b Blethad 1253

Methedis): PMEOE. PRINCE2

oy Sifforonr hocanse fth ohased o the woeliudde stendands b prtioct meregoment:
PMECRGD and Prinaci”

M net, by Concerto Support Sersices

Methed(s): PRINCL2

Alrhooeh Flner can be conficurad o supearr anp methodologrs B contsing many of the
contral PRINCEZTY featines and supports the PRINCEZ™ cnviennent wwth contial wank

fow Aeifitr, yuidance and spandand fExivves sueh aq FID Fessans fezrmed Tog Tilerences,
Risk Loy andd niore ™

Poncipal Toolbox, by Fortes Sclutons
Metlwd(s). PRINCE2. MSE
“The Principg’ Tankbay supevorts the management 0f PRINCEZ T prvecne and WP  Aana0-

e Sooccesfud Progrenmrest



PROITICT ‘18 hox, by Proais Salutiona
Method(s): PRINCL2
"PROFECT in a box are the onfy software pronvaders o foovoe end peovids slothentic

FRENCES™ iparerisle in ihelr soffvare mo suppreet wsers navigaiion and pndersmnding of the
motfrdnlngr "

PROITCT Trnsight, by Met=tuac
Methedis): PMEBEOEK
Prafere fnelehe ko dedicared o Jeveloping and peending el heacd prajoc: management

SMETWERIC BNA ACITIOOR Socrrding to the Mighost swnderds o the industr. Be folfone the
Privject Mansgement Tnstitptck (PM stenderds end our sofbesie s PWBOE compiiane
{ Frajert Managemenr Saok of fnowdadzel v

Praject T1Viaion, be Project TViaion Intemiational (PIT

Methedis): PMEBEOEK

"Prmect 0z Fision FPM michules 8 complete privect management metiodologsys tizar adidresses
&l of the core procsecs 10 the Projoct Wanagoment Tnstrate s (PW industy stendard Snde

&t the Profect Wensgoment Body af Knowledgs ( PWIOER Goide) ™

ProjectPropress, b Projgect Promress Litmted

Method(s). PRINCE2

PrafeceProgress s the Jeading PRINCENY ol hasad projoct managoment aoftwarnc, (o
MIsgian 18 fo npite prgect feams And Management teams o & colladvmmiive space providing
&alutiong ehar felp onganizations aperzes PRINCFEITY more efffcienily ang producchvefv

Share Tozk, b Tlazaleat 10T
Methed(s): PRINCL2
Princeld nnderstenning doce sofiwars tonle "

Suite Carciniz, by Carcinis Solubiona

Methedis): PMEOE. PRINCE2

"Winoc its mrth the Swite CARTHNIG Ras boon sppporting intometons! stendeas (PMT
FRINCE I

FercionOne, by Vercion(me
Methodis): Scrum, XF, DSEM, Agile TP
Peplavaile in minutes, Versionine enshizs Jevelopment foams o aocoloats the rollne o

tdsr-s fording agrle mothodolnsics soross moltny’c profocts, rolcescs, toams, snd lecations.
Confiruranie mechodabny-inecife templates B1r Scrom. Fizeeme Frogramming (P 0500
awi Agile P accelerare intermal deployment and can be custonuzed 50 feamis ceniziogs
hybeid nrcthodalagies.”



V Additional Explanations

In =hia 5% appeadis the extensive argumentatinon af the vacd rescarch methnd and a detaled
acheme af the report abuctore wath s csplanatinm are enclosod. These wrore timmed dowen
ar left oot emnerletely of the chesis’ man ext. Hence they were corsidered as less relevanc for
the average reader of this thems and heczuas of the space hmitationa,

Rescarch Mlethod
Tn thie secnon wil be disctsaed what lond of methed would be most appropriace fior con-

ducting thia rerearch.

Oualittve verous Cinatative Data

The fist decision that had tn be made was shout the way of dmng the reacareh. Which
rethod would he the most appropnate for solving the central proeblem. the qualitative or
cuanttetive mothad (ot cven a2 combinstion of both)? According to Croasweall (19947 0t
depends on what the rescerchos are loaking for and hawr uch time and resourecs the
rescarchors hawe availlahle.

Holme and Selvang (19913 claim thar qualitatie weearch 1w charvzezerized by che prosamity
the reacarchera eve ta the rcapondents. Tn quabtative resemich, the vac af amall groups
normally not larger than M) roapandenta are vasd {Canrgler, 1992). Oualimtive research is
often boilt upon nterews and opon questionz. Thae tn the way data calleetion 15 done, the
answcts can vary and it alsa requires time and monzy tn enllect data this way (Yaoch, 2003,

Rabhiz (2001} cha-actorizes quanttetive roscach sa a2 methnd where a large amaunt of
reapondenta ear he roscarched and where the datm enllacton is manv times done throuzh
cucstionmaies and atatiaticz] methada can be apphad to the collected date.

Razacd on the fact that mnoat ather avalablz roparta shaut project managemont (eg. White &
Fortnme, 2002; KM, 200%; SO Pasners, 2005; Emst & Young, 06 Voo Thaveratot
Amaterdam ot al., 2007} arc hassd on quanttative data 1t waas decided to as well vaz a quant
tative rescarch methad for thie studv. A quantitative method weould pohakly case comoan
anms with these other sudics snd this could ‘nocsac the extornal vahdity of <hia atods
Furthormeore, 8 quanttative study 13 a gond way to minimize the sobjechwity of the me
acarchor. With qualitative metheds the chanee of the rescarchor becamip proudiced 1y the
interests of the organizatiorn. that fadl atec the research is bipger (Miles, 1979

Cree Snidiss versis Lage Sanine Snndies

The soconc deatzion that had tn be inade about the way o~ doing the rescarel was abous the
i ber of respondents. Will the problem 9e irvestigated with a case study or a large sampla
acudv? At Frst, the 1d=a was to do a erpss cage study. Wichin two or dhiree orgamzzoons wich
difforent PR anftware, varous aapects af the antteare could be analyzed. This wayr imaortant
critical factnrs succors factws could e hsted and ranbked by importance. After rcading a
number of artizler about czse studizs the zdvantzgszs and disadvantages of these stidies
hacarne clear.

Weles (1979 wrote a very crtical arocle alvuc qualitacive roeacarch and easo studion Al
though Miles zelf advecates quantitative reseach ha srarts with summarizing the advantages
of qualitacive daca. Accordirg w Whiles qualitacive dzra is attractmee for many reasons it is rich,
full, earthy, holisoe and ‘real’. As a result the faco validity scoms sound. Cualitative data
ramtans a chranolagical flows where chat is imparcanc and suffers minimally fram retrospec-
tiwe diatowtion. Qualitative cata, n prnciple, offers a tzr meore precize way to assess cansality
in organizational affare than mezhods like cnosssectional correlaccns. After all. ntensne
lziypitdingl fleldwork stidies cann contzin dezens of “waves' of data collections. not just cne
or a fow. Bemdea thoac numeorous advantages of caaz studizs there a-c alan acveral disadvan
Lt

Fin (12511, wlao wrote many arcizles abour case stwdics and can e scon as an advwocate of
cage studies, anfirmed some man dwadvancages. First, respondents aften are olyjective m the

rescarch rosults and farce roscarchors to re wmite sty 0 arder to appear more favarak’y in



the caze sudy. Further the typical cazse study report 13 z lenpthy nmvative that follows no
predictable sumenue and is hard to walte ad hard to read. Anothor diaadvantage can he the
hmitatians of Tumbars, cven thaugh cadc stucics alan ean he gquantitatiwe; thosz numbera
remai very contaxr specitic. which 1nzkes cace studies hard to peaeralize.

Takmg all these pros and cons into account 1t was desided to do a large sample study. 1 the
atudw wioald he conducted 1n 8 caac study waw, witlhm e himited number of arganizationa and
with Iimitzd numhers of datz to he stabistical aigmticant, the rosmlts are meat T’y loae
attractive tn he pubhahed. While one of the mam nhjocaves af this reacarch to pubhsh the
results (Secton 1.3.2).

Tongrdimel Stadros vorsue Croes soctienes! Studios

The final damsion that had to be made shout the way of doing the roacarch was ahnut the
the dirnenaion af the rescarch. Should it hocame a lonweitndinal study or & crozs-gsectional
atudw? Croas acchional stodica invalve absovationa of a asmple, or crasa acchion, of 2 pepula
oeh inane painc of oime. Longiudinal sidies (ep. trend stadics, onhort studics and pancl
atudics) arc demigned ta pormit obacrvationa cvor a perind 1 thne. Thes main acvantages of
aross soctinmal rescarch arc thazit can be conduetad relatve switt and costs less than longim-
dinal smdise {Molton III, 20050, In addidon creas scctinnal reazarch docsn't hiave proklema
hke hatary, matunsy, mortality (Camphell & Stanley, 19630, which ac related to the tme
dinension and cohort-effects. which are iInflvences of sample members on cach other (Peger
& Liang. 1992)

Matinal sy ernas zcoticnal roacarch has aome wea snoasea toa. The mat inheret problem s
one car do no hare judgmenta coneorning 8 causal rolation hotwseen prosumed mdependent
and dopendont vanahles (Yans, 2061 For a relation hetoreen waiables o be causal threc
crteria have to be sansfled (Lazarsfeld. 1959 The first requirernent iz thers sheuld Lo a
emTzlation betaece the wanakles. The sceond requitement 1s that the cavacs moeoede the
cffoct Thiz requirernent can't be mrowod <with a8 oroas scctinnal study, for the rezsar that a
cross-secional study maly mmeasures te variables at one point i fime. At hoat this requite
rert can b= made reascnable, The thivd requiresmenc is chac the effect cannos be explained m
torma o a third wariable. A poasihlz third vanakle can coly ouly be excluded in axperimmantal
lahoratonics studics. Tn abzerrabions of the 'real’ wold e cam anly tre ta o=clodz a5 many as
poasibla other vaqdables with elaborations. Althcugh cross-sectonal resemrch consequencly
&t suitehle for ovplanatmy roacarch, 12 can he vacd tor study ng cortelationes.

Dt oo the oost zud time limications. as explawzed in the Section ‘scape of the chesis' (14 2%
1z was decided to do 8 one time cross sectianal study. Mevetheloaz 1t was deoded to kaep the

option open to concact the raspondents -17 nevessary- afterwards.
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The selid arrows follow the man reading sequence of the chapeera, Thapter 4 and 5 can he
read amultanenushy. The contral point of the sceme 15 Chapter @0 T s chaptor the data of
this recearrh is examined with smActe tests and compared with axisdng dat.

The daukle Tmad arroser hetarcen Chaptera 2 and 2 reoresenta the oo in the reaca-eh e
ers. Although the anlid Tines shawe the mam linear-analyric stroctore m which the research
could be arranged, the actial rescarch procoss involved numeroos “terationa. Thinng the
researcl many new sources of information, firdings and perspecrives led t small and Taige
adjustments in the research progressicn.

The dettad arrows represent relatons berareen several chaptews chat ewsn aummmamously
irreapectwe the roading aoquencs. For instanec the arronss hetarcer Chaptera 2 and 9 atands tor
the cernmarisons hetween other existing data of T and the data of this study. The arvow
barwrean Chapters 2 and 4 syonbolizes the asembly of the atbibutes of the conticgencies
wnthin the context af PR, The datted arows hetwrcen Chapters 7 and ¥ ombadiza the bnlding
of the matument terns with the aid of cstabhshed thennca ad medcels. Finally the dotted
arrowr hemwoon Chapters 6 and @ avmbalizes 3 possble reciprocal influence. The framework
pwwers che varahle data analwsic amd 1 its wrn the data analwsis will possihiy lead by adjusc-
ments of the framowork.

The achemz oovers 4 different lewcls. Thase are diaplaved an the loft ade. Tewel 1 ia amte
ment leval, Tt atarta with the mohom deaomption. The level macecds wth epm=zing the
research process and ends with answering the prohlemn by stating the comelusions. Tevel 2 s
the perapective lovel. Thia lovel caplarcs, nhacivoa and csamisea the problem wizhin the P
practice Lewel ¥ is the framework level, In this lewvel the relation: botacccn the faccors and
latzr an the attributes of the varahles are asscasad. The final lewvel, lavel 4, is the theoratical

lzwel. T thia lewvel the informatian systoin aiccesa resemtch 1s 1o owred.



¥l Additional Charts and Tables
Thiz 6% appendix meludes a'1 the additianal chats ard tables thzt were bailt wat help of
the data. All thesc charts snd wmhles were made in PSS (wasion 14 asad 13). The crder in
whizh thew are dwisplaved corresponds with the sequance o The sections helonging o the
Tiata Analwsis’, chapter (%)

Appendixes
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mndels wrhich wore refenec tooin the man thesis tort. These arc the odics o the PRTROE
and PAVA Al two Magic Quadrants (2006 and 20007 of Cartner are emclosed. Pesides thasa
figurea thiz apriondis contains wariova theowctical models. such ag the Ravisited D&M Model

the TRA Rodel, the TPB Model, che TAM2 and TTAUT dModel

PROJECT

MANAGEMENT

4. Project Integration
Managameant

4.1 Project Plan Development
4.2 Project Plan Exscution
4.3 Integrated Changs Control

Management

5.1 Initiation

5.2 Scope Planning

5.3 Soope Definition

5.4 Scope Verdfication
5.5 Scope Changs Control

8. Project Time
Management

6.1 Activity Definition

6.2 Activity Seguencing

6.3 Activity Duration Estirnating
6.4 Schedule Development
6.5 Schedule Control

T. Project Cost
Managamant

7.1 Resourcs Planning
T.2 Cost Estimating
7.3 Cost Budgsting
T.4 Cost Control

8. Project Quality
Managament

8.1 Quality Planning
B.2 Quality Assurance
8.3 Quality Control

9. Project Human
Resource Managemant
9.1 Organizational Planning

8.2 Sraff Acquisition
9.3 Team Development

10. Project Communications
Man agoment

10,1 Communications Planning
10.2 Information Distribution
10.3 Performnarce Reporting
10.4 Adrninistrative Closuns

111 Risk Mansgement Planning
112 Risk ldentification

113 Qualitstive Risk Aralysiz
114 Quantitative Risk Analysis
115 Risk Responze Planning
116 Risk Monitoring and Control

12. Project Procurement
Management

12.1 Precursment Planning
12.2 Solicitstion Planming
12.3 Solicitation

12.4 Source Selection

12,5 Contract Sdministration

12.6 Contract Closeout
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