
DOI: 10.4018/JOEUC.2018010105

Journal of Organizational and End User Computing
Volume 30 • Issue 1 • January-March 2018


Copyright©2018,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



82

Second Order Interactive End 
User Development Appropriation 
in the Public Sector:
Application Development Using 
Spreadsheet Programs
Anders Avdic, Dalarna University, Falun, Sweden

ABSTRACT

Thispaperseekstorespondtotheresearchquestion:Howdoesappropriationtakeplaceinthepublic
sectorinthedevelopmentofenduserapplicationsbycivilservants?Appropriationisdefinedastaking
advantageofopportunitiesrelatedtothedevelopmentanduseofapplications,whenthedeveloperhas
in-depthknowledgeoftheproblemdomainandisalsotheprimaryuseroftheapplication.Theauthor’s
resultsshowedthatpublicservantswhohavedeepproblemdomainknowledgecantakeadvantageof
endusertools(e.g.spreadsheetprograms)intheproblem-solvingprocesstosolvevaguelydefined
problems.AppropriationismanifestedinthecontinuousdevelopmentofvariousICTapplications.
In thispaper, theauthordifferentiatesbetween first- and second-orderappropriation.First-order
appropriationtakesplacewhenthepotentialofthedevelopmenttoolisappropriatedbytheenduser.
Second-orderappropriationtakesplacewhenanapplicationiscontinuouslydevelopedandrefined
inparallelwiththeenduser’slearningprocessandthedevelopmentoforganizationalrequirements.
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1. INTRODUCTION

Information systems are crucial to any organization, private as well as public. Traditionally,
information systems aredevelopedby expertswithin an ICTdepartment or from someexternal
consultancy.EndUserDevelopment(EUD)impliesthedecentralizationofsystemsdevelopmentin
anorganization,ratherthancentralizeddevelopmentmanagedbyanICTdepartment.Insteadofthe
ICTdepartmentorganizingsystemsdevelopment,individualsatvariousorganizationallevelscan,
withingivenconstraints,decideforthemselveswhenandhowtodevelopasystemmeanttosupport
theindividualinhis/herwork.EUDtakesplaceinprivateandpublicorganizations.TheuseofICT
inthepublicsectoriscalledeGovernment.TheWorldBank(2011)defineseGovernmentas“theuse
bygovernmentagenciesofinformationtechnologiesthathavetheabilitytotransformrelationswith
citizens,businesses,andotherarmsofgovernment”.Thepublicsectordiffersfromtheprivatesector
withrespecttohowitisowned(mostlybycitizens),funded(mostlybytax),andcontrolled(mostly
bypoliticalforces)(PerryandRainy,1988).TheseaspectsofEUDinthepublicsectorgiveriseto
conditionsthataredifferenttothosefoundintheprivatesector.Civilservantsinamunicipalityare
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accountabletothecitizensofthatmunicipality.Consequently,theyhavetoadjusttheirdeedsand
applicationstoconformtothepoliciesofthecurrentpoliticalmajority.

EUDcanbedefinedas“…asetofmethods,techniques,andtoolsthatallowusersofsoftware
systems,whoareactingasnon-professionalsoftwaredevelopers,atsomepointtocreate,modifyor
extendasoftwareartefact”(Liebermanetal.,2006).Thisimpliesthatworkersinanorganization
developICTapplicationsfortheirownneeds.Theseendusersareexpertsintheirownspecificpart
oftheorganization.Theyuseallsortsoftoolsandapplicationstocarryouttheirwork,including
spreadsheetprograms,CADtoolsanddatabasetools.ICTtoolsmaybeusedbecauseofaneedfor
decisionsupport,todoublecheckandsearchfornewprocedures,toavoidbacklogs,andtorationalize
orsimplyexploreanddevelopanenduser’sroleinanorganization(Fahy&Murphy,1999;Avdic,
2009;Pankowska,2011).WhilstanykindofICTtoolcanbeusedinEUD,themostcommonisthe
spreadsheetprogramandthemostcommonlyusedspreadsheetprogramisMSExcel.Exactnumbers
arehardtofind,butinSwedenwherethisstudytookplace,MSExceliscompletelydominant.Inthe
USAalonetherewere13millionspreadsheetendusersin2005(Scaffidietal.,2005).Thenumber
ofMSExcelusersaroundtheworldishuge.Firman(2015)hasclaimedthatitcouldbeasmanyas
750million.

Above, we have identified some of the reasons why EUD occurs. Alternatively, EUD may
be necessary because of problems that arise when using existing programs and systems. Most
organizationstodayofferERPsystemstotheiremployees.Someofthesesystemsarehuge,rigid,
complexandperceivedasbeinglessusablethanothersystemsbytheirusers.Indeed,someusers
hesitatetoadoptthem,choosinginsteadtodevelop“feral”applications.Thisisthecaseevenwhen
theERPincludesmodulesthatwouldfulfiltheusers’needs(Houghton&Kerr,2006).Usersmay
choosenottouseacentralsystemsuchasERP(andeventuallyEUD)fororganizational,cultural
orsocialreasons,suchasinconsistentprocurementpolicies.Buonanno(2005)statedthatbusiness
complexityandorganizationalstructurecouldpromptenduserstochooseEUDinsteadofanERP
system(Buonanno,2005).

Todate,researchintotheuseofEUDinthepublicsectorhasmainlydealtwithendusers,rather
thanEUD,itself.Searchesofresearchdatabases,includingSummon,ACMDigitalLibraryandGoogle
Scholar,usingdifferentcombinationsoftermssuchase-government/electronicgovernment/digital
governmentANDenduserdevelopment/endusercomputing/endusersoftwareengineering,have
elicitedhitsthatareaboutenduserparticipation(e.g.Karlssonetal.,2012),endusersatisfaction
(e.g.Goeletal.,2014),suggestedframeworks(e.g.Meyeretal.,2012),orwebpublishing(e.g.Fogli
etal.,2010).AprominenteGovernmentjournallikeGovernmentInformationQuarterlypublishes
papersonendusersatisfaction,usabilityandenduseracceptance.However,theclosestithascome
todiscussingEUDistolookatuserparticipation.Thisimpliesaneedtoresearchandunderstand
EUDinthepublicsector.

TheexistenceofICTdepartmentsinthepublicsectorhasnotbeenbroughtintoquestion;rather,
theissueiswhetherornotEUDshouldbeallowed.Centralizationdoeshavesomedisadvantages.In
particular,thecentralizationofapplicationdevelopmenttendstoformalizethedevelopmentprocess,
whichcanleadtogreaterinertiaandinflexibilitythanwouldbethecaseforEUD.Accordingto
Pankowska,“DrawbacksofcentralizedICTresourcesmanagementresultintheseparationofICT
functionsfromthebusiness,increaseofback-upcostsandlackofappropriaterecognitionoftheend
userrequirements”(Pankowska,2011,p225).AcomplexICTenvironmentgenerallymeansthat
thedevelopmentprocessisalsocomplex.Thus,ICTspecialistsareneededtodevelopandmaintain
applications.Occasionally,ICTspecialistsarealsobusinessexperts,althoughthisisnotoftenthe
case.ICTstafftendtoobservetheorganizationthroughthelensofICTdevelopmentratherthanfrom
theperspectiveofusersoremployers/decisiontakers.Inparticular,“…ICT-drivenresearchaswell
asICT-drivengovernmentalchangeoftenleadgovernmentstodiverttheirattentiontotechnologies
perseratherthantothewaysinwhichthesetoolscanassistthemtocarryouttheirmainpublic
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purposes”(Dawes,2009,p260).WhenstaffdonotusecentralERPsystems,forwhateverreason,
theymayturntoworkarounds,sometimescalled“feralsystems”(Kerr,2014).

We conclude that there is a need for EUD in organizations. Likewise, there is a need for
domainexpertstouseICTtocarryouttheirwork.Obviously,therearerisksassociatedwithstaff
developingtheirownapplications.Forexample,riskswithspreadsheetapplicationsarerelatedto
poordocumentation,personaldependence,complexsolutionsandsecurity.Sincetherearehundreds
ofmillionsofspreadsheetusers,theserisksshouldbetakenseriously.Oneexampleofthisisan
annualconferenceknownasEuSpRIG(2015a),whichisdedicatedtolookingattherisksofEUDand
researchintospreadsheets(see,forexample,theworkofRaymondPanko(SpreadsheetErrors,2010)).

So,whenwesummarizetheprosandconsoftraditionalapplicationdevelopmentandEUDwe
notethatthenumberofuserdevelopersisnotdecreasingandthatthereareprosandconstobothkinds
ofdevelopment.ThismeansthatEUDisheretostay;thus,weneedtogainabetterunderstandingof
whatishappeningwhenadomainexpertusesanICTtooltocarryouthisprofessionaltasks.Inthis
paper,weexploretheconceptofappropriationasameanstobetterunderstandthenatureofEUD.

Appropriationisaconceptusedinseveraldisciplines,includingsociology,art,economyand
education.Fromalinguisticperspective,appropriationisexercisedwhensomeoneadaptstosomething
andmakesitpartoftheirownrepertoireofactions:theymay,forexample,useittoaddresswork-
relatedtasks.InInformationSystems(IS),appropriationisappliedbytheuseofsoftwarethathas
beendevelopedbysoftwaredesignersforusers.Appropriationtakesplacewhentheuserusesthe
application inaway thathasnotbeenanticipatedby thedesigner (Wulf&Jarke,2005). Inour
paper,wefocusonhowpeople’sgeneraluseofsoftwaresuchasspreadsheetprogramsaddresses
theirinformationneedsintheirownworkingcontexts.Ouraimistoelicitthesynergeticeffectthat
canappearwhenusers,actinginachangingorganizationalenvironment,usedevelopmenttoolsto
developandimprovetheirownworkingcontext.

Appropriationisheredefinedas:taking advantage of opportunities related to the development 
and use of applications, when the developer has in-depth knowledge of the problem domain and is 
also the primary user of the application.

Thispaperseekstoanswerthefollowingresearchquestion:How does appropriation take place 
in the public sector in the development of end user applications by civil servants?

Thepaperisorganizedasfollows.Aftertheintroduction,wepresentanddiscussthecentral
conceptsinthetheorysection.Themethodsectionthenpresentsourresultsandanalysis.Finally,
wediscusstheresultsanddrawanyconclusions.

2. THEORy

InthissectionwepresentanddiscussthemeaningofEUDandappropriationconceptsinorderto
developaframeworkforempiricalstudy.

2.1. End User Development
EndUserDevelopment(orEndUserComputing)cameintobeinginthe1980s,togetherwithsome
relatively(atleast,forthattime)user-friendlytools.Actually,mostprogramstodayare“writtennot
byprofessionalsoftwaredevelopers,butbypeoplewithexpertiseinotherdomainsworkingtoward
goalsforwhichtheyneedcomputationalsupport”(Koetal.,2011:21).ThemostcommonEUD
toolisthespreadsheetprogram.Itsunrestrictednaturemakesitfairlyeasytouseandtodevelop
applications.Thiseaseofuseisbothseenasabenefitandadisadvantage.Userscanbenefitbybeing
abletoprovidetheirownICTsupportwithoutbeingdependentontheICTdepartmentorexternal
consultants.However,thefactthatuserscandeveloptheirownsystemsposesachallengeforCIOs,both
intheprivateandthepublicsector;forexample,manyorganizationswarnagainstusingspreadsheets.
Nonetheless,thereareabouthalfabillionMSExcelusersaccordingtoMicrosoft(2013).Therisks
of using spreadsheets in organizations mainly relate to data integrity, security and maintenance
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(Panko&Aurigemma,2010;Powelletal.,2009).Noonewouldarguethatthewidespreaduseof
spreadsheetscouldbedisastrousiftheriskswerenottakenintoconsideration.Therearemanystories
aboutspreadsheeterrorsresultinginsmallandlargeproblemsinorganizations(EuSpRiG,2015b).
Severalmeasures,suchaseducation,auditingordedicatedmethodsandframeworks(Panko,2005),
havebeenputforwardtopreventsuchrisks.Almostallspreadsheetapplicationshavebuilt-inerrors.

EUDdoesnotjustrefertospreadsheetprograms;allkindsofsoftwarecanbeused,including
programminglanguages.ThemostspecificaspectofEUDisthattheuser-developerhasanin-depth
knowledgeofthedomaininwhichtheapplicationisdeveloped(Avdic,2009).Theuser-developer
alsohasthenecessaryknowledgeofhowsoftwareoperates,alongwiththetasksitmustperform,
thebusinessrulesitmustenforce,andthevalidationchecksitmustperform(Lepourasetal.,2007).
Thus,thedevelopmentprocessisdrivenbyneeds.Theuser-developercanuseanytooltoaccomplish
whatevergoalshe/shehasset.Aneeds-drivenprocessmeansthat theuserdevelopsapplications
forhis/herownneedswhenthereisnostandardsystemavailable.Theuser-developermusthavea
certaindegreeofindependenceinhis/herjobinordertocarryoutEUD.EUDcanprovidedecision
supportbycalculating,analyzingorquestioningsomethingrelatedtoawork-specifictaskthatis
relevantinanorganizationalcontextwheretheuser-developerhassomedomainexpertise(Avdic,
2009;McGill,2004).

One aspect that makes a spreadsheet program different from other development tools (e.g.
programminglanguages),isitsease-of-useasapersonaltool.FahyandMurphy(1999)havedescribed
howthedevelopmentofvariousspreadsheetapplicationsbymanagershelpsthemtoprocessdataand
refinethebasisfordecisionsintheirwork.Accordingtothem,managerscantakeatacitdimension
intoconsiderationwhendevelopingtheirownsystems:“Theprocessofsystemsdevelopmenthelped
themanagersverbalizeandamplifytheunderstandingofthesituationstheyfaced”(Fahy&Murphy,
1999).ThisaspectdistinguishesEUDfromexpert-drivendevelopment.Thefactthatdomainexperts
developsystemsmakesitpossibletotaketacitknowledgeintoconsideration.Intraditionalsystems
development,thedomainexpertsmustdescribetherequirementstothedeveloper,therebymakingthe
knowledgeexplicit.MichaelPolanyi,whocoinedtheconcept“tacitknowledge”,statedthat“weknow
morethanwecantell”(Polanyi,1967)andthatallknowledgeisactuallybasedontacitknowledge.

EUDapplicationscanbedevelopedwithaparticularaiminmind,regardlessofexistingcentral
systems;forexample,civilservantsmaydevelopEUDapplicationsinordertocalculate,simulate,
presentoranalyzesomething.Thisapplicationcouldalsobea“workaround”orevena“feral”system
(Kerr,2014).Workaroundsmayoccurformanyreasons,mostofthemrathernegative(Alter,2014).
Still,theexistenceofaworkaroundcanbeperceivedasasymptomofsomethingworthnoting,a
deviationthatcouldleadtoinsightsabouttheICTinfrastructureandhowitfunctions.Alterstated
thattechnologyworkaroundsmayberelatedtoappropriationaswellasaffordance(Alter,2014).

2.2. Appropriation
Thetermappropriationisappliedinvariousdomains,includinglaw,education,socio-psychologyand
culture.InthefieldofIS,forexample,itisdiscussedintermsofeconomicaspects(Wulf&Jarke,
2004)andHumanComputerInteraction(HCI)(Salovaara,2011).Similarterms,suchasadoption
andacceptance,arefrequentlyusedtoexplainordiscussproblemsandopportunitiesthatrelateto
theuseofICT-basedartifacts(Venkateshetal.,2003;Gebauer&Ginsburg,2009).Appropriation
isalsocloselyrelatedtolearning.Itisanongoingprocessandtakesplacewhenyoulearnhowto
masteranintellectualoraphysicaltool(Säljö,2000).Whenanenduserusesatool(e.g.aspreadsheet
program)todevelopanapplicationthatistobeusedinhis/herworkingcontext,thereisoftenan
elementoflearninginvolved.Inthemain,learningrelatesdirectlytotheworkingcontext;however,
itcanalsorelatetothetoolitself.Indeed,onemainreasonforusingICTinanendusercontextis
tolearnandquestioncertainaspectsoftheenduser’sownworkingcontext.Anend-user-developed
applicationcanhelptoanswerquestionsabout“howmany?”or“howmuch?”,aswellas“whatisthe
mostappropriategoal?”or“howcanwedistributetheworkload?”EUDapplicationscanbemore
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orlesscomplex.ThelearningactivitydrivenbyEUDdoesnotendwithaspecificanswer;more
likelyitisthatofanongoingappropriation-likeprocess,becausetheworkingcontextiscontinuously
changing.Inturn,newquestionsareraised,givingrisetonewneedsforadjustinggoalsandmeans
(Avdic,2009).Thisiswhathappenswhenatooloranapplicationisappropriated.Itservesasmeans
tounderstandingaproblemoradomaininordertoexploreopportunitiesorsolveproblems.

TheprocessoftechnologyappropriationhasbeendescribedbyCarroll(2003)asacyclewith
three levels.According toCarroll (2003), appropriation is actually apartof thedesignprocess.
Usersusesystemsandappropriatethemby“takingpossessionofatechnologyinnovationovertime”
(Carroll,2003,p6).Theappropriationprocessofatechnologyinnovationtakesplaceonthreelevels.
Thefirstlevel,TechnologyasDesigned,iswhereatechnologicalinnovationisusedinlinewiththe
designer’sintentions.Inthissituation,thetechnologyisadopted.Onthesecondlevel,usersexplore,
evaluateandadapt.Ifthisissuccessful,userswillappropriatethetechnology.Theythenenterthethird
level,TechnologyinUse,whereuserseventuallyexceedtheintentionsofthedesigner(seeFigure
1below).Theoutputfromappropriationcanbeexpressedastherequirementsforfurtherdesignof
thetechnology.Itcanthereforebeconsideredaspartofacontinuousdesignprocess.

Inherwork,Carroll(2003)mainlyreferredtoapplicationsdevelopedbyICTexpertswhere
theappropriateduseoftheapplicationincludesaspectsnotplannedbythedeveloper.Inthecase
oftheappropriationofEUDforspreadsheetprograms,werefertotheuseofanICTtoolintended
forthedesignofapplications,aswellastheuseofthedevelopedapplications,themselves.These
twoaspectsaresimilar,butalsoratherdifferent.Theaimofsuchatoolistodevelopapplications.
DrawingonworkbyJonesandTwidale(2009),thespreadsheetprogramcanbeseenasatoolthat
hasahighdegreeofabstraction,whichthusmakesitappropriable,whereasamorededicatedand
lessabstracttoolprovidesfeweropportunitiesforuseinothercontexts.Thus,informationsystems
haveaninherentpotentialforappropriation,wecallitappropriability.

Figure 1. The technology appropriation cycle (Carroll, 2003)
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Appropriationisdifferenttoandmorefundamentalthanjustconfiguringastandardpackage
systeminordertomakeitfitindividualusers’needs.Appropriationisadialecticactivitybecauseit
“…involvesmutualadaptation:usersreshapethefeaturesofanICT,theymayuseitforunanticipated
purposes and at the same time their practices are shapedby the ICT” (Carroll, 2003,p2).The
technologythatisappropriatedisanapplicationthathasthepotentialtobeusedinmorethanone
way.Forexample,itcouldbeasystemthathasbeentailormadeforaspecificpurpose,oritcould
beastandardpackagemeantforamoregeneralpurpose.Thesystem’sdegreeofabstractionmakes
itmoreorlessappropriable(Jones&Twidale,2005).Inthissense,aspreadsheetprogramisahighly
appropriabletool,becauseitislessrestrictedthanmostothertools,andtherebycanbeusedfora
hugerangeofpurposes.

Usage is individual and the appropriation of technology is “theoretically equivalent to
psychologicalownership,andthus,likelytohavesimilarantecedentsandconsequences”(Gaskin
&Lyytinen,2010,p7).Thus,theoutcomeoftheappropriationprocessesinsimilardomainswith
similarapplicationsortoolsmightbedifferentfromoneusertoanother.Toolsareusedtomediate
humanactivity,therebyforminganintegralpartofhumanlearninganddevelopment.Inthissense
appropriation iscloselyrelated to thenotionofaffordance(Gibson,1977;Faraj&Azad,2012).
Affordancemeanspossibilitiesforaction(Gibson,1977).Atoolorasystemhascapabilitiesand
userscanperceivedifferentaffordancesdependingontheusers’needsorpreferences(Leonardi,
2013).Usersappropriatetoolsorsystemsthroughtheiraffordances(Carloetal.,2012).Themore
affordancesauserperceivesinacertaincontextthemoreappropriableisthesystem.Whencomparing
aspreadsheetprogramwith,forexample,anATMmachine,theATMmachinesoftwarecanbeused
forthewithdrawalofcashorforprintinganaccountstatement,whilethespreadsheetprogramcanbe
usedfordevelopinganinfinitenumberofvariouskindsofapplications.TheappropriabilityofATM
machinesoftwareisclosetozero,whereastheappropriabilityofspreadsheetprogramcapabilities
makesitpossibletoperceiveallkindsofaffordances.

Leonardi(2011)usedtheconceptofaffordancewhendiscussinghumanandmaterialagency.
Whilehumanagencyisdefinedastheabilitytoformandrealizeone’sgoals(Giddens,1984)material
agencyis“thecapacityfornonhumanstoactontheirown,apartfromhumanintervention”(Leonardi,
2011:147).Leonardiusedtheterm‘nonhumans’torefertotechnology;forexample,spreadsheet
programs.AccordingtoLeonardi,technologyeitherconstrainspeople’sabilitytoachievegoalsor
affordsthepossibilityofachievingnewgoals.Theformer(i.e.,technologyconstrains)leadspeople
tochangetechnologiesinordertoaccomplishgoals,whilethelatter(i.e.,technologyaffords)leads
peopletochangeroutines.Withregardtothethreecasesdescribedinthispaper,technologyinthe
formofaspreadsheetprogramhasobviouslynotrestrictedtheuserdevelopers;rather,ithassupported
theirambitiontoachieveorevendevelopgoals.

The fact that the appropriation process is individual also means that when new tools are
appropriated,newopportunitiestoaffectandbeaffectedareattained.Appropriationalwaystakes
placeintermsofconcreteactions,ratherthanageneralexposuretothetool(Berthelsen&Zander,
2006).Thisimpliesaneedtospecifysituationsinwhichapplicationsareappropriated.Theconnection
toEUDcanservethispurpose.

Appropriationcanbecomparedwiththeconceptof“adoption”,whichisoftenusedinrelation
tohowsystemsareused.However,anappropriationperspectiveviewsanapplicationnotasablack
box,butasapointofdepartureforthecontinuousredesigningofaprocessofinterpenetration.In
otherwords, theuserand theapplicationaffecteachother.Anadoptionperspective,orevenan
acceptanceperspective, treats theapplicationasaclosedunit (Pipek,2005;Oliveira&Martins,
2011;Karhannaetal.,1999).

2.3. Our Model
AsisthecaseforEUD,appropriationimpliesanindependentuserwhoisadomainexpertinaspecific
organizationalcontext.Inthisspecificcontext,theusercan,whencarryingoutworktasks,exceedthe
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intentionsofanapplication’sdesigner(McGill,2004).Iftheapplication(e.g.aspreadsheetprogram)
ismeanttobeusedinaflexibleway,orisdesignedtodevelopapplications(e.g.programmingtools),
itcanstillbeappropriated.Thisappropriationimpliesthatapplications/toolsareusedtoenhancetheir
domainknowledgebydevelopingandcontinuouslyredevelopingapplications.Applications/toolsare
appropriatedasusersdiscovernewopportunitiesandunanticipatedwaystocarryoutworktasks.
Theobjectivesofusingtheapplications/toolscanvarysubstantiallybut,asarule,theyalwayscover
thefeaturesmentionedintheEUDsectionabove:questioning,verbalizing,anddecisionsupport.

FromthediscussionaboveitisclearthattherearecloserelationsbetweenEUDandappropriation.
InordertodevelopamodelfortheanalysisofappropriationinEUD,wehaveextractedthefollowing
proposition,whichincludescentralconceptsfromthebodyofknowledgeofEUD:

Inaspecificorganizationalcontext,auser(-developer)withasubstantialdegreeofindependence
anddomainexpertisecanuseatool(e.g.aspreadsheetprogram)todevelopapplicationsthatcanbe
usedtoperformtasks.Suchtasks,whichcanincludetheverbalizationoftacitdomainknowledge,and
thequestioningofexistingbusinessactivity,serveasdecisionsupportandarerelatedtothedomain
ofexpertiseoftheuser(-developer)(seeFigure2below).

Theappropriationdimensionispresentintermsoftheappropriationprocess(explore,evaluate,
adapt) and thedesignprocess (analyze,negotiate,design).This is related toEUDvia tools and
applications.Theuser-developerusesatooltodevelopanapplicationwhichhe/sheusesandrefines.
Butthemainlinkisthroughverbalization,questioningforprovidingdecisionsupportinrelationtothe
user’sdomainofexpertise.ThisisthedriverinEUDaswellasinappropriation.Theuserofasystem
extendstheintentionsofthesystemsdesignerinordertoachievesomethingintheuser’sworking
context.Theverbalization,questioninganddecisionsupportcorrespondstoexplore-evaluate-adapt
andtoanalyze-negotiate-design.TheobviousdifferenceisthatappropriationasdescribedbyCarroll
(2003)theappropriatedsystemisdesignedbyadeveloperwhereasthetherearetwosystemsinvolved
intheuser-developerappropriation,whereoneisdevelopedbytheuserhimself.

3. METHOD

Inthisstudy,wechosetoadoptacasestudyresearchmethodthat isexplorative,qualitativeand
interpretative(Walsham,1995).Asshownabove,theuseofEUDine-Governmenthasnotyetbeen
extensivelyexplored.Indeed,thisisthemotivationforouruseofanexplorativeapproach.

ThecasesarefromÖrebromunicipalityinSweden.Örebromunicipalityistheseventhlargest
inSweden,withapproximately130,000inhabitants.Örebromunicipalityisnodifferentfrommost
municipalitiesinSweden;thus,itcanbeseenasrepresentativeofaSwedishmid-sizedmunicipality.
Furthermore,itislessnecessaryforqualitativestudiestoappearasrepresentative,comparedwith
quantitativestudies.So,eventhoughthiscasewasaconveniencesample(Oates,2006),weconsiderit
toberepresentative.Theselectionofcasesandintervieweeswasmadeafteraskingasystemsmanager
atthemunicipality’sITdepartmentabouttheuseofEUDbycivilservants.Themanagerwasdeemed
tobethemostsuitablepersonbecausehehasamajoroverviewofusersinthemunicipality.Our
selectioncriteriawerethattheusersshouldhavepracticedEUDforatleastfiveyearsinordertohave
gainedsubstantialexperienceofusingEUDandanyconsequences.Furthermore,theyhadtohave
developedapplicationsinawaythatmadetheapplicationoftheconceptofappropriationmeaningful.
Forexample,theyhadtobeactuallyinvolvedinthedevelopmentprocess,notjustparticipateinthe
evaluationofusability,orcontributewithdomainknowledge.Thisimpliesarelativelyindependent
worksituationinwhichthecivilservantisabletodecideforhimselfhowtoaccomplishhiswork
tasks.Weweregivenseveralsuggestions.Inaddition,weselectedfourcivilservantswhofulfilledour
criteria.Theywerefromdifferentdepartmentsandtheyallacceptedourinvitationtoparticipatein
thestudy.Aftertheinterviews,weexcludedoneintervieweebecausewefoundoutthathedeveloped
applicationsforotherpeople.Thus,hewasmoreofaprogrammerthanadomainexpertwhodevelops
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applicationforhimselfandhisworktasks.Oursamplingofintervieweescanbeclassedaspurposive
becauseweneededintervieweeswithsolidexperienceofEUDandappropriation(Oates,2006).

Datawerecollectedthroughdocumentstudiesandinterviews.Thedocumentsstudiedwerethe
applicationsdevelopedbytheinterviewees:fiveforA,fiveforB,andfourforC.Insomecases,we
alsostudieddocumentationandreports.Theselectionofapplicationsforfurtheranalysiswasbased
ontheirpotentialcontributiontotheanalysisofappropriation.Thisincludedwhetherornotitwould
beofimportancetothecivilservantinhisworkandinsomesensetypical.Withregardtothesocial
welfareplanner,weselectedapplicationsrelevanttosocialwelfare.Likewise,weselectedfinancial
applicationsfortheprocessmanagerinthefinancedepartment,andplanningapplicationsforthe
engineerinthecityplanningdepartment.Whileweinitiallydiscussedalltheapplications,lateronwe
focusedmoreontheapplicationsselectedforthispaper.Thefinalselectionofapplicationspresented
inthispaperwasmadeduringtheanalysisprocess,becausetheseapplicationsweredeemedtobe
suitabletoadiscussionofappropriation.Themainreasonforthiswasthefactthattheywerebeing
continuouslyrefined.Furthermore,wepreferredtolimitthenumberofapplicationsunderdiscussion
inordertostudyafewapplicationsinmoredepth.TheexceptionwasB,althoughinhiscasethe
selectedapplicationswerequitesimilarandservedthesamepurposeinhiswork.

Eachoftheintervieweeswasinterviewedtwice,witheachinterviewlastingfor1.5to2hours.
Theinterviewswererecordedandtranscribed.Themainpartsoftheinterviewswereconductedby
discussingthedevelopmentprocess,thedevelopedsystems,andtheirimplementationandeffects.
Questionswereaskedaboutdevelopmentconditions,auditinganddocumentation.Withregardto
effects,questionsrelatedtofunctionality,finances,learning,newinsights,relations,management,
decision support, transparency, unanticipated opportunities and problems. The interviews were
semi-structured,withanopportunityfordiscussionsaboutothertopicsnotpreviouslycovered.The
transcriptionswerethenreviewedandapprovedbytheinterviewees.

Theintervieweesprovidedseveralapplicationsthatwereanalyzedalongwiththeinterviews.
Eachcaseispresentedinmoredetailintheresultssectionbelow.Theanalysiswasqualitative,and
wasbasedonsixthemes.Thesewerederivedfromaconceptualframeworkthatismadeupofboth
theEUDandappropriationconcepts,seemotivationofthemodelinFigure2above.Thethemes
weremeanttosupporttheinterviewprocessandstartingwiththebiggerpicture,continuingwith
specificapplicationsandendingwithdiscussionsofeffects.Thethemesare:a)KnowledgeDomain,

Figure 2. Appropriation in EUD
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ExpertiseAndTasks-backgroundinformationoftheknowledgedomaintogetherwiththeexpertise
andwork tasksof the interviewees,b) IndependenceAndAttitude -knowledgeofandattitudes
towardsthemunicipality’spoliciesonEUD,andtheinterviewees’ownopinionsabouttheadvantages
anddrawbacksofusingEUDinthedepartment,c)ToolsAndApplications–thesoftwareusedand
thesoftwaredeveloped,d)LearningAndDecisionSupport-theinterviewees’perceivedeffectsof
EUDactivities,ande)Appropriation–howuserscantakeadvantageofopportunitiesrelatedtothe
developmentanduseofapplications.

Appropriation as described by Carrol (2003) is mainly concerned with the application
developmentprocessanddoesnotinvolveanorganizationalcontext.Inthisstudy,weareincluding
theorganizationalcontextintermsofEUDaswellinordertoseehowthenotionofappropriationcan
supportourunderstandingofEUD.InTable1belowwedepicttherelationsbetweentheinterview
themes,EUDandappropriation.

4. RESULTS

Inthissectionwepresentourcasestudies.

4.1. Case 1: Planner in Social welfare
Aisaplannerinsocialwelfare.Ahasbeenworkingwiththedevelopmentofmeasurementsystems
forelderlyhealthcareforseveralyears.Thesocialwelfaredepartmenthas2,800staff.Thevast
majorityofthestaffareenrollednurses,nurseassistantsandsecretaries.Ahandfulofadministrative
staff undertake similar work tasks to A. Indeed, A’s work mostly involves the following up of
organizationalprocesses.TheresultsofA’sworkareusedasdecisionsupportfortheelderlyhealth
careboard.Healsoprovidesdecisionsupporttodepartmentalmanagers.Mainly,however,A’swork
istofollowuponthequalityaspectsofhisdepartment.Duringtheinterviews,Awasaskedtopresent
someapplicationsthatweretypicaltohisjob.Fiveexamplesofapplicationsaredescribedbelow.
Wehavechosentodescribeoneofthem,“Healthcareeffort”,indetailinordertobeabletorelate
totheconceptofappropriationinmoredepth.

Follow up on home care: This application includes the calculated measures and graphical
presentationofbudgetandoutcomefor12geographicalareas,distributedbetweenthreemaincategories
(i.e.,careplanandcontactperson,complaints,anddeviations)andatotalof23subcategories.Each
subcategoryhasameasure;forexample,thenumberofresource-relatedcomplaintsornumberof
medicaldeviations.ThechoiceofmeasurementsisacrucialmatterforA,becauseitisthebasisof
thereportingandcalculationof“healthcareeffort”discussedbelow.

Relativeuseofhousingfortheelderly:Thisapplicationisadynamictablethatshowshowmany
bedsinelderlyhousingareuseddaybyday.Thenumbersaredistributedbetweenelderlyhomesand

Table 1. Relations between EUD, appropriation and interview themes

Themes EUD (Figure 2) Appropriation (Figure 1)

Knowledgedomain,expertiseand
tasks

Organizationalcontext,domain
expertise,tasks

Independenceandattitude Independence Explore,evaluate,adapt

Toolsandapplications Application,tools Technology-as-designed,technology-
in-use

Learninganddecisionsupport Verbalizing,questioning,decision
support

Appropriation Analyze,negotiate,design
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differentkindsofhousing(e.g.fortheelderlywithdementia,thedisabledelderlyandsoon).These
measurementsareimportantfortheanalysisofresourcesandalsoforthecalculationof“healthcare
effort”.

Qualityanalysis:Inthisapplication,threemaincategoriesarecalculatedandcomparedfrom
periodtoperiodinordertodetectanytrendsthatareperceivedtorepresentqualityinelderlyhealth
care.Thecategoriesare:careweight,rejections(oftheelderlywhoapplyforcare),andcareplan+
contactperson.

Presentation:Astatedthatthedesignofthepresentationwasveryimportant.Hehadanumber
ofpresentationsthattargetdifferentkindsofaudiences,suchasthehealthcareboard,municipality
politicians,staffworkinginelderlyhealthcare,colleaguesandsoon.

Healthcareeffort:Inordertofindouthowtodistributepersonalresources,Ahasdevelopedgoals
andaspreadsheetsystemformeasuring“healthcareeffort”1,whichaimstofindafairmeasureofthe
challengesposedbyemployees’workinthedepartment.Measuringthefulfilmentofthesekindsof
qualitativegoalsiscomplicated,becauseofitsnature.Assistancetotheelderlycantakemanyforms
andincludemanydimensions.Thecentralsystemdoesnotcoverhisinformationneeds.According
toA:“Thecentralsystemsinformationisnotdetailedenough.Itdoesnotusethesameconcepts,
andtheinformationisnotpedagogicallycomprehensible”.Theplanner’ssystemcountscreditsfor
variousaspectssuchashowmanycaretakerseachemployeeisvisiting,howmuchcleaningworkis
assignedtoeachemployee,iftheemployeeisvisitingcaretakersaloneortogetherwithacolleague.
Therearealsocreditsassignedforallkindofmedicaltasksandcircumstancesthataffectsthehealth
careeffort.Allmeasuresarebudgetedandfolloweduponannualbases.AccordingtoA,developing
measurements is useful for the learningprocessof thedeveloper: “Whenyou startmeasuring a
discussionstarts”.Themeasurementmethodisdevelopediterativelyintheformofaspreadsheet
application.Adoesnotconsiderhimselftobeanexpertonthespreadsheetprogram,buthelearns
astheneedoccurs.Thespreadsheetprogramiseasyenoughforhimtouse.

Ingeneral,theITdepartmentdoesnotencourageEUDactivities.However,becauseexisting
centralizedsystemsdonotproduce the information thatAneeds todevelopgoalsandaneffort-
measurementsystem,EUDactivitiesareaccepted.Therearenoplanstodevelopsuchacentralsystem
becausetheneedsofsuchasystemcannotbespecifiedinafixedway,makingdevelopmentdifficult,
at leastatpresent.A:“There isalwaysaneed toprocessdatamore. Itdoesn’tend”.Conditions
change,ideaschange,theenvironmentchanges;thus,systemsmustalsochange.Astatedthat:“It
isunthinkabletostopmyapplicationdevelopment.Ineedthisflexibility,thisfreedom.Thedata
processingthattakesplacewhenyourefinetheapplicationgeneratesadeeperunderstandingofthe
organization.Beingadomainexpert,thisdataisnotjustaboutnumbers.Icantranslateitintoreality”.

Inhiswork,Atargetsmunicipalpoliticiansandaddressesreportstothem.Thedesignofreportsis
atrickypartofhiswork.Itisaninformativechallengetofindtherightlevelofinformationgranularity.

Duringhistimeasaplanner,politicalpowerinthemunicipalityhaschanged.Inparticular,the
introductionofnewgoalshasaffectedtheworkofthesocialwelfaresector.AlthoughAisdeveloping
systemsthatshouldberobustenoughtomanagethesenewgoals,hehasturnedtonationallawsand
regulationsinordertosupporttheirrobustness.Politicalchangecanbringchangestoconditionsat
work.Newprioritiescangeneratenewgoalsthatneedtobeoperationalizedinsuchawaythatthey
canbefollowedup,ifpossible,inaquantitativeway.Astatedthat:“Sincethisisfundamentally
aboutprioritizingresources,itisapoliticalmatter.Imustbepreparedforchangesafteranelection”.

Thespreadsheetprogramwasusedtodevelopthefirstversionofasystemforthemeasurement
ofhealthcareeffort.Thesystemwascontinuallydevelopedinalearningprocesswherethelearning
tookplaceinparallelwiththedevelopment.Asthedevelopmentandlearningprocessprogressed,
thesystemchangedinordertocorrespondtowhatAlearnedaboutthedevelopmentofthegoalsand
themeasurementofhealthcareeffort.Finally,thesefollow-upswerepresentedtothepoliticiansin
anappropriateway.Goalsforelderlycarecovertheoverallorganization(e.g.averagewaitingtime
foraplaceincare),citizens’opinions(e.g.opinionsaboutparticipation),finances(e.g.netcostper
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patient)andstaffopinionsaboutworkingconditions(e.g.sickleavefrequency).AccordingtoA,the
applicationprocessfocusesonevidence-basedarguments:“Therearemanyopinionsandmythsbased
onhowitwasbefore.Conditionschange.Peoplearegettingolder.Theelderlyweservetodaywere
buriedsomeyearsago.Ifwedon’tbaseoursystemsonfactswewillnotbeabletoplanproperly.Facts
changeandthecentralsystemsarelaggingbehind.”Finally,Astatedthatitisequallyimportantto
havetransparentsystems:“Transparentsystemsmaketheprocesstransparent”.A’ssystemcanthereby
beauditedandcritiqued,whichstrengthenstheevidence-basedcharacterofthegoal-settingprocess.’

4.2. Case 2: Process Manager in Support of Finance Department
B is a financial officer and also the process manager of the finance department, which has 65
employees.HehasalsoworkedonfeasibilitystudiesintheITdepartmentforseveralyears.Altogether,
hehasworkedonfinancialmattersandITatthemunicipalityformorethan20years.Thus,hehas
substantialin-depthknowledgeabouthisdomain.

Heconfirmed that themunicipalitydoesnothaveanofficialpolicy regardingEUD; rather,
thereisanon-officialpolicyinsupportofthecentralizationofallIT.Hesupportsthisnon-official
policybutsaysthatitisimpossiblenottotakeonEUDwhencentralizedsystemsdonotcoverwhat
isneeded.AccordingtoB:“EndUserDevelopmentisnecessary,andthebestuseisforprototyping”.
TheobviousdrawbacksofEUDaredependenceonindividualsandpoordocumentation.Analternative
tothetotalcentralizationofITinthemunicipalitywouldbetouseEUDtoprototypeandspecify
systemsrequirements.ThemainfactorinfavorofEndUserDevelopmentis“thegapbetweenuser
needsandexistingsystemsupport”.Thecentralsystemsareperceivedasbeingrigidandsometimes
incompatiblewitheachother.Bstatedthat:“ToacertaindegreetheEndUserDevelopmentprocessing
ofcomplexdomaininformationisalsoimprovingthebasesfordecisions”.

BhasusedaspreadsheetprogramtocreateseveralEUDsystems.Thesesystemsrelatetoavariety
ofinvestmentcalculation,costcalculationandcostdistributionfunctions.Duringtheinterviews,B
demonstratedfourapplicationsthathehaddevelopedandmaintainedinordertocarryouthiswork.

Mail management costs:Onesystemisusedforcalculatinghowtodistributemailmanagement
costsbetweendepartments.Themaingoalherewastoidentifyrelevantparametersandgivethem
appropriateweights.Fourmaincategorieswereestablished:(1)numberofpostboxes,(2)numberof
addresses,(3)postvolumeand(4)geographicallocalization.Alongwiththeseparametersweights
weredefinedwithregardtoactualcosts.TheSwedishposthasbeenprivatizedandbecomeless
regulated;sincethen,changestoroutines,costs,theactorsoperatingtheserviceandsoonallhavea
continuouseffectoncalculations.Thus,theapplicationmustnotonlycontainvariableparameters,
butalsotheopportunitytointroducenewparametersordeleteexistingones.

PlanningandcalculatingICTinvestments:Anothersystemhasbeendeveloped,whichisused
toplanandcalculateICTinvestmentsandtheirconsequences.Thegoalofthisapplicationistokeep
trackofthefinancialsituationoverthenextsixyearsandbeabletoidentifythefinancialspacefor
newinvestments.Itconsistsofaplethoraofparametersthatareconsideredtoaffectthefinancial
situation.Examplesofparametersare:projectmanagement,consultancycosts,support,hardware,
licenses,operationalcosts,andsoon.

Tenants’rentalcosts:OnesystemthathasbeendevelopedbyCisatoolfornegotiatingtenants’
rentalcostsinadvanceofplannedchanges.Thissystempresentsindetailhowrentsarecalculated.
Whentherentalcontractischanged,thecostsarespecifiedandagreeduponbeforesigning.“The
effectofthisistransparencyinpricesetting.”

Calculationofsystems’costs:Figure3belowshowscalculatedcostsforsystems.Thesenumbers
areusedtonegotiatethedistributionofcostsbetweendepartments.Theapplicationistransparentas
itiseasytoshowtheformulasbehindthetotals.

Processingtimeandstorage:Thefifthapplicationshowshowmuchprocessingtimeandstorage
thedepartmentshaveused.Themainideaistoprovidetransparentinformationasbasisfordiscussions.
Thedepartmentmanagerscanargueforacertainpointbutthespaceforguessingandspeculatingis
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heavilyreducedwhenthesecalculationsareacceptedasbasisforthediscussion.Whenconditions
change,itisfairlyeasytoupgradeparametersandformulas.

Thesystemsmentionedaboveweredevelopedforinformativereasons.AccordingtoB:“End
User applications can solve the information problem when I present something”. Further-more,
“Peoplearesuspiciousaboutinternaltransactions.Therearelotsofopinions”.Busesthesystems
tospecifyanddemonstratewhatdrivesvariouscostsinthemunicipality;theyareparticularlyuseful
indiscussionsandnegotiations.ThemajorfeatureofallB’ssystemsisthattheyseektoincreasethe
transparencyoffinancialinteractions,bothinternallyandexternally.Astatedthat:“Whenarguments
taketheformofnumbersthediscussionbecomesmoreconcreteandrelevant”.

WhatmotivatedBtodevelopthesevarioussystemsistheinherentflexibilityofthespreadsheet
program,making it relativelyeasy to setupa small system ina short spaceof time.There is a
tendencyforsomeofthesesystemstoliveonandbedevelopedfurtherascircumstanceschangein
themunicipality.EUDhascontributedtoanincreaseinthequalityofcostmeasurement.Theprocess
hasbroughttheneedfordialogue,transparencyandevidence-basedwaysofworking.Bstatedthat:
“Theresultisamorerealisticviewofwhatarethecost-drivingfactors”.

4.3. Case 3: Engineer at the City Planning Department
Cworksasaplanningengineerinthecity’splanningdepartment.Thedepartmenthas130staff,
dividedintonineunits.Cworksinonesuchunit,knownas“Sitesandexploitation”.Hehasuseda
spreadsheetprogramtodevelopnumeroussystemsofvarioussizesduringhisyearsinthedepartment.
As part of his work, he has provided other civil servants and politicians with calculations and
presentationswithintheareaofengineering.Cstatedthat:“Someapplicationsareusedtosupport
otherdecisionmakersandsomeareforreportingtothemanagement”.Duringtheinterviewswe
askedCtodemonstrateatypicalapplicationfromtheabundanceavailabletochoosefrom.Wewill
discusssomeapplicationsbrieflyandonesysteminmoredepth,becauseithasinterestingdimensions
thatarespecificallyrelevantwhendiscussingappropriation.Cdescribedthefollowingapplications:

Figure 3. Cost calculation example
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Investments’effectsonrentalcosts:Theapplicationcalculatesandsimulatesrentswithregard
toinvestmentcosts.Thesystemisalsolinkedtoanumberofparametersthatrepresent,forexample,
interest,indexesandannuity.

Timemanagement:Thisisafairlysimpleapplicationthatcalculateshowmuchtime(andthereby
thecosts)thevariousactorsspendondifferentexplorationprojects.Thenumbersaredistributedin
variouswaysinordertogiveinputthatcanbeusedforplanningandsimulation.

Overviewandreport:Thisapplicationcompilesseveralotherapplicationsintooneoverviewto
giveinputthatcanbeusedforreporting,planningandsimulation.Itisalsopossibleheretodistribute
theinputinvariousflexiblewaysinordertobeabletoreflectideasandhypothesesnotyetexplored.
Thedecision-supportsystemswerebuiltusingC’sengineeringexpertise;itwouldnothavebeen
possibletogeneratethoseapplicationusingcentralERPs.Cstatedthat:“Applicationscanbeused
forthesimulationofvariousoutcomes,whichcreatesflexibility.Forexample,ifwedecreasepark
investments,howdoesitaffectliquidity?”

Thesitepricingsystem:Flexibilityisalsopartofthegovernmentaldimension.Followingan
electioninthemunicipality,thepoliticalmajoritychanged.Thisresultedinseveralpoliticalchanges,
amongstwhichwasashiftinviewsonpublicproperty.Theformersocialdemocraticmajorityhelda
regulatoryviewpoint;however,thenewnon-socialistmajoritywasmoremarketoriented.Thischange
inpoliticalviewpointresultedinactivitiesthatwereaimedatsellingoffsomemunicipalproperty.

Thispoliticalchange,whichoccurredatthetimeofthestudy,meantthattheworkoftheengineer
largelycametoincluderesponsibilityfordevelopingpricingrulesforthesaleofpublicproperties
andsites.Thistaskwaspartofpublicadministration;thus,anysaleshadtobecarriedoutforthe
social,economicandenvironmentalbenefitofthecitizens.Asapublicservant,Cwascommittedto
maintainingthegoalsofrationalpublicadministration,whichwereachievedbymakingthepoliticians
responsible,agreetherulesforsellingwitharelevantandcompletedecision-supportsystem.To
achieveallthesegoals,decisionmakinghadtotakeintoaccountthefollow-upandassessmentof
liquidity,andtheevaluationofpropertiesandbusinessratiosforassessmentofprofit.Inhisroleas
engineer,Cusedaspreadsheetprogramasthedevelopmenttool.Thesystem(seeFigure4below)
wasusedforassigningthepriceofsitesownedbythemunicipalityofÖrebro.Thepricewasdecided
byassigningvaluestoanumberofvariables.“Wehadnoideafromthebeginninghowtodecidea
validprice.”Themainfactorsweresitelocationandbuildingpotential.Withregardtositelocation,
thisincluded:orientation,attraction,nature,andgeography.Themainbuildingprerequisiteswere
shape,topography,andterrain.InFigure4thefactorsaretotheleft.Eachfactorisassignedavalue.
Inthefigureexample,thefactororientationisassignedonepoint.Variouscalculationsaddupthe
points.Totheleftatableshowsthevalueofsumofpoints,e.g.fourpointsequals1,50.Finallythe
formulasoftheapplicationadduptoapricepersquaremeter,whichisshowninthebottomright
corner.Thearrangementofthefactorsandtheircalculationswerearrangedsothatfactorscouldbe
reviewedonebyone,therebyprovidingopportunitiesforstructureddiscussions.AccordingtoC:
“Mydomainexpertise,incombinationwithaflexibletool,madeitpossibletofinallyagreeupona
pricesettingmodel.Infact,thesystemformalizesexistingknowledgeregardingthedomainofsite
pricingfactors”.

Thecalculatedcostswerealsoadjustedaccording to the roadcontract index toensure they
matchedtheactualcostsofthemunicipality.Thedevelopmentofthespreadsheetsystemenabledthe
resultsofthepoliticalchangetobeimplemented,becausethepoliticianshadtodefinepreciselythe
consequencesofthemethodusedforvaluingthesites.Variousversionsofthesystemwerepresented
tothepoliticians,helpingtostimulatediscussionsinthepoliticalarena.Themodelwasinteractive
(asdescribedabove);thus,simulationscouldbemadeatthemeetings,e.g.bychangingthefactorsor
pointsthataffectedthefinalprice.Theengineerparticipatedatthemeetingsandhelpedthepoliticians
tomakechangestothesystemduringthediscussions.Whenthediscussionsdrewtoaclose,apricing
policywasagreeduponbythecitycouncil.Thesystemformedpartofthebasisoftheirdecision.
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During the lifetime of the system, occasional changes were made to the model. Various
adjustmentshadtobemadeassitesweresold.Alltogethertheapplicationwasflexibleandtransparent.
Theinteractionandreal-timeadjustments(duringmeetingswiththepoliticians)werepossibledue
totheflexibilityandopennessofthespreadsheetprogram.

Thesystemcanberelatedtoseveralofthemunicipality’sgoals.Firstly,themunicipalityshould
benon-profitmaking,andbuyersshouldbedealtwithfairlyandopenly.Secondly,althoughprices
couldbe adjusted tomatch the actual costs of themunicipality, a price shouldbe assigned that
representsthemarketvalue,sothatcitizensaredealtwithfairly.

Whilst C can see that his applications have drawbacks, such as the complexity of huge
spreadsheets,hedoesnotblamethespreadsheetapplicationforanyrisksandfailures.Cstatedthat:
“Itisnotthesystemsthatproduceinformation.Itisme.I’malwaysresponsibleforevaluatingthe
correctnessoftheoutcome”.

5. ANALySIS

ThegoalofourappropriationmodelistofindouthowappropriationtakesplaceinEUD.Weusedthe
modelpresentedintheTheorysection,whichcanbeformulatedasfollows:Inaspecificorganizational
contextauser(-developer)withasubstantialdegreeofindependenceanddomainexpertisecanuse
atool,suchasaspreadsheetprogram,todevelopapplications.Thesecanbeusedtoperformvarious

Figure 4. Site pricing system
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tasks,includingtheverbalizationoftacitdomainknowledge,andthequestioningofexistingbusiness
activities.Theyalsoactasdecisionsupport,andarerelatedtothedomainofexpertiseoftheuser(-
developer)(seeFigure2above).

Ouranalysesoftheindividualvariablesofthemodelisgivenbelow.

5.1. Organizational Context
The organizational context of this study is a Swedish municipality in which there are various
departmentsadministeredbycivilservants.Beingacivilservantmeansthatyouareaccountableto
thecitizensofthemunicipality.Italsomeansthatyouhavetofollowvariouslawsandrulesspecific
tothepublicsector;theserelatetodemocracyandparticipation,aswellasprivacyandintegrity.In
thepublicsectorofademocraticcountry,itsservantshavetoadjusttothecontemporarypolitical
majority.Iftherulingparty/partiesarereplacedafteranelection,goalsandpoliciesmightchange.
Thisdimensionisonlyindirectlyrelatedtoappropriation;instead,itismoredirectlyrelatedtoEUD
inthepublicsector.

5.2. Independence and Domain Expertise
Anecessaryconditionforenduserappropriationisprofessionalindependencecombinedwithdomain
expertise.Allthreeintervieweeswereallskilledprofessionalswithintheirdomains.Theyalsoall
enjoyedindependenceintheirwork,meaningthattheywerefreetochoosehowtheyaccomplished
goals related to their work. Obviously, stricter rules would have meant there was no room for
experimentingandinnovatingsolutionstovariousproblems.Stricterruleswouldalsohamperthe
appropriationprocess,aswedefineit.

5.3. Development tool
Spreadsheetprogramswereusedinallourcases.Comparedwithe.g.standardpackage,aspreadsheet
programishighlyappropriablebecauseitwasmeanttobeusedfordevelopment.Inourspecific
contextandwiththedomainexpertiseoftheuser-developer,accesstocertaindata,andawareness
ofthepreferencesofthereceiversofinformation,itformsaspecificdevelopmentcontextinwhich
appropriationiscultivated.

Theappropriabilityofatoolisdependentonhowdifficultitistomasterthattool.Todevelop
someofthespreadsheetapplicationstherewasnoneedtobehighlyskilledorexperienced.Onthe
otherhand,onecouldsaythatthemoretheuser-developerknewaboutthetool,themorehecould
achievewithregardtothegoalsofhisdomain.Intermsofaffordance,thespreadsheettoolprovided
capabilitiestotheuser-developersthatwereperceivedasaffordances.

Ingeneral,thepotentialforgoalachievementappearstobecorrelatedwiththedevelopment
skilloftheuser-developer.However,fromatoolskillpointofview,thehealthcareeffortapplication
developedbyAisverystraightforward.Themainassetofthisapplicationisthewayinwhichit
operationalizesthegoalsofeffectiveness,efficiency,fairnessandtransparency.Itisnotablethatthe
applicationanditsunderlyinglogicweredistributedtoallpartiesinvolved.Itisalsoworthnoting
thatthesimulationpotentialinthesesystemswasfrequentlyusedinordertorefinetheapplications
asmuchaspossible.Indeed,simulationcanbeseenasaformalizationofthenegotiationsthattook
placeinallofthecases.Itisevenpossibleforthereceiversoftheinformation(i.e.thepoliticians)to
manipulatetheunderlyingalgorithmstofinetunetheapplicationaccordingtotheirownpreferences.
Thisisduetotheappropriablenatureofthespreadsheetprogram.

5.3. Application
The applications developed by the user-developers in the study vary substantially in terms of
complexityandpurpose.Theydo,however,haveoneaspectincommon:theywereusedtofulfill
thegoalsoftheuser-developerhimself.
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In this study,Aprovideddecision support topoliticians in the formofelaboratedgoals for
healthcare efforts. Among other things, B developed tools for negotiating costs with various
departmentsinthemunicipality.Finally,Cdevelopedtoolsthathaveanengineeringdimension,and
whichareusedfordecisionsupportatvariouslevelswithinthemunicipality.Thegoalsofallthree
civilservantsweretomeasureefficiencyandeffectivenessinelderlycare,internalfinances,and
engineering-relatedtasks.Inactuality,theyalloperationalizedpoliciesandgoalsthatarerelevant
totheirexpertiseandexperiences.Theyusedtheapplicationsastoolstoaccomplishthesegoals.

Furthermore,theapplicationswerenotconsideredascompleteorfinalatanystage.Rather,they
wereinastateofconstantdevelopment,reflectingthestatusofcontemporaryknowledgeofthedomain
inquestion.Theapplicationswereactuallyadialecticpartofthedialog/negotiationbetweendifferent
partiesindifferentdomains.Atsomepoint,theapplicationswereusedasthebasisfordecisions.
Butthisdidn’tmeanthat,later,theywerenotfurtherelaboratedupon.Ingeneral,therewasamixof
developmentandmaintenance;thus,theapplicationscouldbeseentorepresentthecurrentstateof
knowledgeinaspecificdepartment.Boththetool(firstorder)andtheapplications(secondorder)
areappropriatedinawaythatmakesthemtransparentandusefulfortheaccomplishmentofgoals.

5.4. Task
Inthepublicsector,tasksareexpectedtobehandledwithaccountabilityand,unlesstheyinvolve
aspects of privacy, transparency. Municipalities are diverse in nature; all kinds of tasks, from
firefightingandtransporttohealthcareandfamilycounseling,arecarriedoutinthem.Allofthese
tasksmustbehandledaccordingtolawsandregulationsand,atthesametime,betransparentand
accountable.However,inmanyrespects,timesarevolatile.Contemporaryconditionstendtochange,
leadingtonewopportunitiesandrisks,allofwhichhavetobetakenintoconsideration.Allofthe
civilservantspresentedinthisstudyareexposedtothesevolatilecontemporarytimes.Inaddition
tothepoliticalcontext,whichcanchangeeveryfourthyear,ITsystemsarereplacedandupdated,
departmentsandunitsarereorganized,newtechniques,contractsandagreementsareimplemented,
andnewfinancialrestrictionsormodelsareagreedupon.Together,theyconstitutetheuser-developers’
everydaysituation.So,whentheuser-developerdecidestodevelopanapplicationtomeethisneedshe
isalreadyawareofthepubliccontextandthetasksthatexistwithinit;thus,hecantakethiscontext
intoconsiderationwhendevelopingtheapplication.TheneedtocarryouttasksusingICTtools,
suchasspreadsheetprograms,isthebasisforappropriation.Thedescriptionaboveisspecifically
relatedtoEUDinthepublicsector.

5.5. Verbalizing, Questioning and Decision Support
Asdiscussedabove,theapplicationsdevelopedbyuser-developersmoreorlessrepresentedthestatus
ofthedialoguebetweenthepartiesinvolved.Atthesametime,inallthecases,theapplicationswere
usedastoolstoquestioncontemporaryknowledgestatus.Ifeverythingwasknowninthedomains
therewouldbenoneedtoinvestigatetheseprojectsandroutines.Themainmotiveforuser-developers
is actually a desire to extend knowledge about heath care effort through the measuring of cost
distribution,andsitepricing.Furthermore,thedrivetoknowmoreiscombinedwiththeneedto
providebetterdecisionsupportforthebettermentofthemanagementofthemunicipality.Together,
theyhelptoenforcetheoverallgoalsofthemunicipality.Itisimportantheretounderstandthatthe
applicationsarenotjustICTartifacts;rather,theyrepresenttheactualtasks,goalsandprocessesof
theuserdeveloper’sknowledgedomain.Theapplicationisamediumthroughwhichexistingtacit
andexplicitknowledgecanbeverbalizedandquestionedinordertoprovidedecisionsupport.Ifthe
toolandtheapplicationareappropriable,theywillsupportthisprocess.

5.6. Appropriation
Appropriationisdefinedastakingadvantageofopportunitiesrelatedtothedevelopmentanduse
ofapplications,whenthedeveloperhasin-depthknowledgeoftheproblemdomainandisalsothe
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primaryuseroftheapplication.Below,wepresentanextendedandrevisedversionoftheappropriation
modelputforwardbyCarroll(2003)(seeFigure1above).

Wedifferentiatebetweentoolsandapplications,wheretoolsareusedtodevelopapplications.
Inthecaseofspreadsheetapplications,thetool(i.e.,aspreadsheetprogramsuchasMSExcel)and
itsfunctionsareavailableintheapplicationbothindevelopmentandinuse.IfwerefertocaseC
andthesitepricingsystem,thedevelopercouldusespreadsheetfunctionsandformulasbothduring
andafterthedevelopmentofthisapplication.Thetooloffersongoingopportunitiestouseavailable
resourcestoaddandrevisefunctionswhennecessary.Thus,theuser-developercantakeadvantage
ofopportunitiesandaffordancesbecauseofhisin-depthdomainknowledgeandanappropriabletool.
Bothtool(e.g.thespreadsheetprogram)andapplication(e.g.thesitepricingsystem)havetheirown
differentbutstillrelatedcyclesoflearning.Themoretheuser-developerlearnsaboutthetoolthe
moreoptionsandaffordancesareathandwhendevelopingandappropriatingtheapplication.Thus,
thereisaparallelappropriationofthetoolandtheapplication.

Appropriationbeginswithevaluatingandlearningthetool.Thisphaseisaffectedbyatleast
threefactors.Onesuchfactoris(1)theinteractiontheuser-developermighthaveinhiscommunityof
user-developers,whichincludesco-workersorcolleaguesinotherorganizationswhoworkinasimilar
way.Asforuser-developers,thereareseveraldiscussionforumsandsimilarinteractionhubswhere
itispossibletogetusefulinformationonhowtoachievecertaingoals.Anotherfactorthataffects
auser-developeris(2)informationfromthetoolproviderornewversionsofthedevelopmenttool.
Newversionsbringnewopportunitiesthatcanthenbeappropriated.Forexample,whenMicrosoft
includedPivottablesinMicrosoftExcel,anewtoolforanalysisandreportingbecameavailable.
Finally(3)theITdepartmentanditssupportstaffcanactasassistantsorprovideusefulknowledgeon
anyIT-relatedmatter.Together,thesethreefactorsformahotbedforideasandsolutionstoproblems
thatuser-developersmayencounter.Suchproblemsmayaffecttheappropriabilityofboththetool
andtheapplication.

Firstorderappropriationtakesplacewhendevelopersusethedevelopmenttooltodevelopan
applicationandcontinuetouseandevaluatethetool.Secondorderappropriationtakesplacewhen
theuser-developedapplicationsareused,evaluatedandmaintained.Whenendusersdevelop,use
andmaintainsystemsusingaspreadsheetprogramtheyareappropriatingtheaffordancesoftwo
systemssimultaneously.Thefirstisthespreadsheetprogram,whilstthesecondistheapplication.The
usermustcontrolaminimumofthetool’scapabilitiesinordertobeabletodevelopamoreorless
complexapplication.Whenusingormaintaining(appropriatingtheaffordancesof)theapplication,
thespreadsheetprogramisstillpresentasanintegralpartoftheapplication.Itsfunctions(formatting,
diagramming,pivottables,etc)areavailablewhenusingormaintainingtheapplication,nomatterhow
simpleorcomplex,thusprovidingaffordancestotheuser.Thefirstorderappropriation,i.e.making
thespreadsheetprogramanaturaltoolfortheuser,isnecessaryforthesecondorderappropriation,i.e.
beingabletorefineandtakecontinuousadvantageoftheaffordancesoftheapplication.Continuously
theuserevaluatesboththespreadsheetprogramandtheapplicationwithregardstoorganizational
context andgoals. In thisprocess, theusercanappropriatemoreaffordancesof the spreadsheet
programandalsoappropriatetheapplicationintermsofcontinuousmaintenancedevelopingsecond
orderaffordances.

Fromourpointofview,aspreadsheetprogramcanconstrainoraffordanenduser(Leonardi,
2011).Inthecasespresentedinthispaper,endusersperceivetheaffordancesoftheirspreadsheet
programsandapplicationsbecauseofhumanagency(Giddens,1984).Theendusersaregoaldriven;
theyperceivesuchaffordancesbecausetheysupporttheireffortstodevelopandachievetheirgoals.
AccordingtoLeonardi,peopleperceivetechnologyashavingdifferentconstraintsoraffordances,with
differenteffects(Leonardi,2011).Thefactthatspreadsheetprogramsarehighlyappropriablebecause
oftheirunrestrictednaturesupportstheaffordancealternative.Asforourcases,theuser-developers
soughtnewwaysofacting,newroutinesandevennewgoals,withuser-developedapplicationsas
themeans.Animportantfactoristhein-depthknowledgeoftheuser-developers,whichbelongsto
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humanagency.Theywereconstantlyawareofthespecificconstraintsofapubliccivilservant.They
werealsoindependentenoughtobeabletoformandformalizegoalswithinthepublicnorms.This
isrevealedbothintermsofthe“careeffort”goalsandthesitepricingapplication.

NotablehereisthattheEUDappropriationcontextisdecentralized,individual,andcontinuously
refined. Appropriation in general deals with centralized systems, multi-user environments, and
dedicatedtools.Themaindifferencebetweenthetwoisthedecentralizedendusercontext,which
provides possibilities of affordances that are generated directly from the end user’s goals and
preferencesandnotviaasystemdeveloperoranIT-department.Inspiteofallrisksrelatedwith
EUD,thisdirectconnectionbetweentheuserandhis/hertoolprovidesapossibilitytodealwith
professional, tacit,unarticulatedknowledgeoftheuser,Appropriationisanappropriatelabelfor
thisspecificprocess,wherethetacitdimensioncanbepresentthroughoutthedevelopmentprocess
andnotbeingforcedtobeformulated(andreduced)bytheneedforformalizationwhendescribing
requirementstoaIT-specialist.

Appropriation becomes more significant when we consider evaluation activities. All user-
developersevaluatedtheirapplicationstogetherwithclients,employers,politicians,co-workersor
someonewiththeabilitytoassessthevalueoftheapplication.Theuser-developerstookadvantage
ofthetool’sfeaturesaswellasthoseoftheapplication.Theyusedfairlysimplefunctions,formulas
andcommands.Combinedwiththeirdeepdomainexpertiseandindependentworksituations,they
wereabletoformthebasisforquestioninganddecisionsupport.

6. DISCUSSION

Inthissection,wediscussourfindingswithregardtoappropriation.Allourcasesincludedevelopers
whohaveamajorin-depthknowledgeoftheorganizationalcontextinwhichtheywork.Theproblem
domainsdiffer,butareallcloselyrelatedtolocalgovernment.Thecrucialconcepthereisopportunity.
DoesEUDsupportourdeveloperssothattheycantakeadvantageof,orevendetect,opportunities?

Inaway,itseemsasifappropriability,intermsofpotentialtobeusedforapplicationdevelopment
invariouscontexts,isthemajorfeatureofatoolsuchasaspreadsheetprogram.Themoretheuser
learnsabouttheprogram,theeasieritbecomestodevelopapplicationstosupporttaskactivities.
ThisissurelythecaseforAinthefirstcase.Theapplicationsdevelopedareinthemselvesdrivers,
notjustfortheuser-developer,butalsofortheinvolvedparties.Theoperationalizationofhealthcare
qualityaffectstheentiredepartment,nottomentionthepatientsandtheirrelatives.Therestofthe
casesfulfilthesamerolewithintheirtaskcontext.

Thereasonappropriationofendusertoolstakesplaceatallisthattheuser-developerssimplyhave
tocarryouttasksneededbutnotsupportedbycentralsystems.Ittakestimeintermsofmaintenance
ofcentralsystemstoincludefunctionsforwhatisformulatedasaninformationrequirementbyauser.
Whenandifitisdone,newrequirementsappear.Thus,itisaflowofnewrequirementswherethe
enduserdevelopmentalternativeisinstantlyathandtosupportapublicorprivateservantinneedof
acertainreportoraspecificcalculation.ThereasonforavoidingERPsystemsmaynotbethatsuch
systemslackfunctionality.Itmaybethatmiddlemanagersstillprefertodevelop“feralsystems”
becauseoftheirmistrustofcentralizedERPsystems(Kerr&Houghton,2008)

Appropriationtakesplacewhenapplicationsandtheirdevelopmentareintegratedinthework
contextanditstasks.Actually,thetasksarecarriedoutviatheapplicationsandtheapplicationsare
developedinordertocarryouttasks.Thetoolsoffertheopportunitiesthatassisttheuser-developer
toachievehisgoalsbyenhancinghisactionrepertoire.Inthefirstcase,Awasabletoelaborateonhis
measurementofhealthcareeffortandotherqualitativeaspectsofelderlyhealthcare.Inthesecond
case,Bprovidedatransparentbasisforthenegotiationsofcosts.Inthethirdcase,Cprovideda
decisiontoolforpoliticianssothattheycouldagreeuponatransparentmodelforsitepricing.These
toolscouldalsobemanipulatedbyclients,employersorotherinvolvedactorsduringdiscussions.The
findingsareclearlyinlinewiththoseofFahyandMurphy(1999),whoarguedthat“theprocessof
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systemsdevelopmenthelpedthemanagersverbalizeandamplifytheunderstandingofthesituations
theyfaced”(Fahy&Murphy,1999,p.197).Thecombinationofdomainexpertiseandtoolskills
enablestheuser-developertoquestionandenhancehisunderstandingofhisownknowledgedomain
(Avdic,2009).Inacentralizedenvironment,thiswayofworkingisnotpossible.

Tosummarize,whydoesappropriationtakeplace?Thebasicreasonisthelackofcentralsystem
support.Centralsystemscan’tcoverallofadiversifiedmunicipality’sneeds.Centralsystemsarenot
perceivedaseffectivetoolsanddonothaveenoughcapabilitiestoprovidethekindofaffordances
neededbycivilservants,whoneedtoquestion,negotiate,explore,improveandinformpoliticians,
managers,colleaguesandcitizens.Asforthethreecasesinourstudy,aspreadsheetprogramwas
perceivedasjustsuchatool.Thespreadsheetsystemisappropriable(firstorder)becauseofitsnature,
whichallowstheuser-developertousehisup-to-datein-depthdomainknowledge,togetherwitha
flexibletool,todevelopapplicationsthatsupportexistingbusinessgoals.Thedevelopedapplications
areinturnappropriable(secondorder)whentheyfunctionasexplorersintheever-changingvolatile
realityofadiversifiedmunicipalitytoday.Someapplicationsareverysimple,althoughsizeisnot
importanthere.ThemailcostdistributionsystemdevelopedbyBisanexampleofanapplication
whosemainroleistoformthebasisforthedistributionofcosts.Whencomparedwithorderinga
developmentjobfromtheICTdepartmentoranexternalconsultant(ifthelatterisallowedatall),
theeffortinvolvedindevelopingtheapplicationandatthesametimeidentifyingtherequirementsis
considerable.TheapplicationitselfbecomesanintegralpartofB’sworkcontext.Atthesametime,
itispartofanumberofsimilarapplicationsusedtocarryoutB’sjob.Thedevelopmentprocessof
anapplicationcangenerateanideathatcanbeimplementedinasimilarsystem.Thisissecondorder
appropriation;theapplicationsareappropriable.

Obviously,therearerisksassociatedwithallowinguserstodeveloptheirownsystems.Risks
concern mainly relate to data integrity, security and maintenance (Panko & Aurigemma, 2010;
Powelletal.,2009).Theserisksmustbetakenseriouslyandbebalancedagainsttheopportunities
offeredbyEUD.Storieshavebeentoldaboutcompaniesthathavelostmillionsofdollarsasaresult
oferroneousspreadsheets(Wailgum,2007);nonetheless,weconsiderthisrisktobeoneofmany
thatarerelatedtotheworkofexpertsintheprivateandpublicsectors.Regardlessofthemedium,
peoplemakemistakesandperformlowqualitycalculations.Educationandauditingcanpreventnot
justerroneousEUDapplicationsbutalsomanyotherproblemsthatalsooccurinmoretraditional
systemsdevelopment.Furtheron

Sofar,therehasbeenlittleresearchactivityintopublicsectorEUDintheformdescribedinthis
paper.WebelievethishastodowiththeinformalshapeofEUD.Eventhoughitcoversanimportant
aspectofITprocessing,namelywhatcannotbecoveredbytheexisting,centralizedsystems,itis
stillnotperceivedasofficial.Officialornot,EUDwillnotgoaway.Weneedtotakeadvantageofits
benefitsandeliminateitsdrawbacks,becauseaflexibleworldwillalwaysneedappropriabletools.This
leadsustoconsidersomepolicyimplicationsforEUDinthepublicsectorandthepracticesofenduser-
developers.Educationabouttherisksandtheiravoidanceisanobviouswaytogo.Theimplementation
ofsupportandauditingtechniquesarealsonecessarymeasures(Mehandjievetal.,2006).Policiescan
alsobestricterandfirmlyregulatetheuseofendusers’tools.Finally,inordertoreducerisks,there
aresomeinterestingdevelopmentsontoolsforendusers.Kuttaletal.(2014)promotedthepossibility
ofaversioningadd-inforenduserstoorganizetheirmaintenanceactivities.Onerecurringideaput
forwardistosupportenduserswithframeworks,modelsandmethodsinordertoorganizeEUDand
minimizeerrors.Cunhaetal.(2014)proposed,“amethodforextractionofarelationalmodelfroma
spreadsheetandthesubsequentembeddingofthemodelbackintothespreadsheettocreateamodel-
basedspreadsheetprogrammingenvironment”.Hermansetal.(2012)testedanapproachthatuses
“codesmells”(i.e.,symptomsthatindicateproblems)forerrordetection,translatingthefindingsto
dataflowdiagrams.Jannachetal.(2014)classifiedexisting“automatedspreadsheetqualityassurance
(QA)approaches,whichrangefromspreadsheetvisualization,staticanalysisandqualityreports,
throughtotestingandsupportandmodel-basedspreadsheetdevelopment”.Theyalsoproposedan
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outlineforfutureautomatedspreadsheetqualityassurance.Compliancemanagementisyetanother
strandofsystemsdevelopmentorganizationwithregardtoriskmanagement.Itcomprisesthedesign,
implementation,maintenance,verificationandreportingofcompliancerequirementsthatoriginatein
theregulationsandinlawenforcement.(Ramezanietal.,2012).AccordingtoAbdullahetal.(2012),
compliancemanagement“…isreferredtoasthecoordinatedsetofactivitiesdesignedtoassurethat
allelementsofthebusiness(processes,employees,partners,andassets)strictlyfollowanyestablished
regulatoryrequirements”(Abdullahetal.,2012,p.429).TherearealsoISOstandardsthatmaybe
relevantforEUDriskmanagement,i.e.,ISO31000:2009(implementationofriskmanagement)and
ISO27005:2012(guidelinesforinformationsecurityriskmanagement).Anotherpotentiallyrelevant
frameworkforEUDriskmanagementistheEnterpriseRiskAssessmentversionofCOSO(Committee
ofSponsoringOrganizationsoftheTreadwayCommission).Theframeworkcanbeusedtoevaluate
theriskstowhichanorganizationisexposed.

Obviously,therearewaysofanticipatingorremedyingtherisksassociatedwithEUD.Howcould
thesemethodsandframeworkshavebeenappliedinthecasesdescribedinthispaper?Attemptsto
reducesuchrisksbyorganizingEUDasdescribedabovecanbeseenasanexampleoftransferringthe
methodologicaltraditionsoftraditionalsystemsdevelopmenttotheEUDdomain.Woulditberealistic
toimplementautomatedspreadsheetassurance,compliancemanagement,ISOriskmanagementor
evenCOSOinÖrebromunicipalityandtargetall,oratleastmostdevelopersinordertoreducerisks?
Tosomeextenttheseorganizedeffortstendtoconstraintheflexibleandinnovativedimensionof
EUD,wherebytheuser-developerisfreetodevelopapplicationsatanytimeforanyrelevantreason.
Whateverthemethodorframeworkused,itisworthnotingthewordsofC,whosaidthatitishe,as
aprofessionalengineerandcivilservant,whoisresponsiblefortheconsequencesofhisapplications,
notthespreadsheetprogram.Thus,futureresearchcouldfocusoncalculatingandcomparingthe
consequencesofvariousrisk-reducingapproaches.

7. CONCLUSION

Thispaperhassoughttorespondtotheresearchquestion:Howdoesappropriationtakeplaceinthe
publicsectorinthedevelopmentofenduserapplicationsbycivilservants?

Weconclude thatpublicservantswithdeepproblemdomainknowledgecan takeadvantage
ofendusertools,suchasspreadsheetprograms,intheproblem-solvingprocessinordertomeet
vaguelydefinedproblems.Appropriationismanifestedinthecontinuousdevelopmentofvarious
applications;forexample,toolsforqualitycontrol,costdistribution,andthereportingofsiteprice
information.Thefunctionsofthedevelopedapplicationswerenotavailableviathecentralsystems.

Inparallelwiththeapplicationdevelopmentprocess,alearningprocessalsotakesplace.During
the process, end users gain more in-depth knowledge and a greater understanding of their own
organizationbyquestioningandanalyzingfactsandassumptions.Appropriationisenabledbythese
parallelprocesses.TheperformanceofEUDinapublic-sectorcontextaddsananalyticaldimension
thatisnoteasilyachievedinacentralizedenvironment.Firstorderappropriationtakesplacewhen
the user-developer uses and evaluates the development tool, which in our case is a spreadsheet
program,makingitapersonaltoolforaddressingproblemsinhisdomain.Ifthetoolhascapabilities
thatareperceivedasaffordancesbytheuser-developer,thetoolisappropriable.Theuseofthetool
isactuallythedevelopmentofapplicationsthattargetproblemsinthedomainoftheuser-developer.
Whentheseapplicationsaremaintainedbecauseofchangesinthesurroundingworldortheideas
oftheuserdeveloper,theapplicationsareappropriated.Thisistermedsecondorderappropriation.

Limitationsofthestudyarethenumberofuser-developers.Wehaveprioritizedthedetailed
descriptionofcasesoverthequantityofcases.However,wehaveaccesstonumerousexamplesthat
arejustasgoodexamplesofenduserappropriationinboththepublicandtheprivatesector.

Futureresearchcouldbuildontheappropriationmodelgeneratedin thisstudy.Insodoing,
theycouldrefinethemodelandincludeanawarenessofthenegativeaspectsofEUD.Overall,we
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identified a lackof research about appropriation inEUD in thepublic sector.Thus, researchers
cancontributewithcases,techniques,methodsandtheoriesthatsupportthecreationoftoolsfor
knowledgedevelopmentbyEUD.
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