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ABSTRACT

This[dissertation/ lis[ positioned [ Jin[the[ theoretical [ framework lof! linnovation
management(] and ] risk[ management.[] ThelJ study[]aims[] at[]increasing[] the
understandinglofTthedevelopmentloflaltisk analysisfoolforinnovationprojects
andlofl suchl developmentwork[in[ cooperation with[ severall pilot! firms! during
analysis/ofTtheir(real ihnovation projects.

Theltesearchl questions covered!the[ building[ofl anlanalysis/ system[ for[tisk[in
innovationprojectsfandthelintegration [ofTknowledgeandtesourcebased [theory
into(thefheories0frisk, management/andlinnovation.

Thelbasiclidealoftheprojectland the tesourceslintended [foltealize the (project are
analyzedlin[parallel.[Thelidealand[the[tesources arelanalyzed by[systematically
describing[theireéssential [dttributes/and[components. Theattributes(describe [those
properties(that/onelintendsto limprove. The[components represent those [factors by
thelhelplofiwhichthe [properties Wwill be improved. [ Thelattributesinféombination
withthe[components/constitute[pairs/and [determine [ Which knowledgelareas must
belused(tolobtain[the attributes.[The attributes ofltheltesources tepresent/those
abilities[thatthe Tesources[componentspossessand ise When[theattributes[0fTthe
ideas(of’the project/are tealized. Theltesource[components [fepresent the [fesources
available[fo Tealizeltheproject.

After(thelattributes/and components havebeen[properly[described thelattribute! |
component[pairs(are[tated[in(telationtolthe knowledgelareas. Risk[factorslare
calculatedbasedlon(theltatingMumbers. [ ThelTiskfactors(telatetothelattribute]
component(pairs(ofithelidealand[theresources, respectively, dndtothe knowledge
areas. [Finally/the risk factors pertaining [to[theidealand/the(resources are/compared
andtheldecision[maker(¢an(seehow [wellthe tesourcesare(suitedfo tealize the
projectibasedlon(thelidea. With[this[$ystem[the knowledgeland resource based
theory [intothe theories 0flrisk, managementland innovation/werelintegrated.

Aldomputer [program(wasdeveloped (in(ordertofacilitate the[analysis/processland
theldocumentation [dswell[@s[the reporting. Emphasis Wwas [put foimprove [the iser
friendliness through(developingthe [interfacelin[ooperation With[several pilot
firms. Tt/provedladvantageousto [perform/the/development work [in[clearly [defined
stages. [Thepilotfirms Wereléncouraged [fo [participatelin theldevelopmentwork
becausethy [feltltheirprojects Benefited from thelanalysisresults.

Keywords: [detection, [problem, [innovation, [project, [doncept, resources, [attribute,
rating
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1.Introduction

1.1 Xdentification of(the Problem(Area

Thetesearch(area(for(this workis[the developmentoftfoolsforminimizing the
hazards[from[tisks(ininnovation[projects. It/ involvesinnovation/management
and risk hanagement/aswellas tethods ised [in[these functions. Technological
knowledgelisldeveloping so rapidly thatlanyone[firm [will havetrouble staying
among(theleaders(oflinnovation/and(theltechnologicalévolution is(likely to (be
unpredictable,[¢omplex, and(difficult/tounderstand. Becausethe situations(for
thefirms[change[continuously, they must/dccommodate [to [the[various markets,
tolthetechnologies, tolthelindustry(eénvironment, to[social ‘termsand [to (political
facts.[Thislincreases/the /demand for flexibility thatmeans(the[dbility [fo[change
andthe(readiness/to(dct. Pursuing(suchrapidlydevelopingtechnologies/creates
technological luncertainty [that(is[greater [than[it[was[previously (when the[firms
used[to work [ With more matureltechnologies!that[werel available and more
stable[(Andersson/and(LLaurilal1983,p.[39140;Green(1995,p.204).In(order(to
manage [this[situation/firms(arelincreasingly [forced [to apply [innovations/intheir

operations/and/processes.

Innovationhasbeen[tegarded as[tiskyland hazardouse.[ g., by Schumpeter
(1934, 1p.[189).[IMany ! linvestigators report[ lempirical [ /datal Jabout[ Irisks[ in
innovation! processes: [Jonly Jone[ lof[sixty [ productllideas! brought into[the
innovation[process[freached commercial [Success, and (five [manhours[out[0f(six
are[usedl onunsuccessful productslinl[innovation[ ventures/ (Anderssonland
Laurilal11983,[1p.33).Furthermore,[ Ica.[135%/[ofl Iproducts!/launched!( Ifail
commercially,landlapproximately[45% [ofltotal (new[productléxpendituresare
allocated[to insuccessful [projects/(HalmanlandKeizer1994,(p.[75).



Merrifield[(1981)andKerzner/and Hostelly(11984)/state thatlinnovation
ventures/darryconsiderablelrisksthat'cause more(than(one halfloflthelindividual
innovation indertakings [to(fail, incertain classes[oflinnovation fields the failure
rate(isstill larger. Thelreferences/thaticover/the hostrecent/decades/do mot
indicateany improvement|in/thisrelation.

Inlorder(tfolminimize[the(risk in[innovation[projects firms/ought(folinvestigate
the[ I propensity (] forIsuccess!]inl[their[ | projects.[ | Early[land[lwellfocused
investigation [ofithe [projectsthat(the firms want(tolengagelin will'save honey.

1.2.[ResearchProblem

Thislwork lisalconstructivelanalysis(0flthebuilding (0flamodel fortheearly
detection(ofldomplex [problems (EDCP)linihnovation [projects. The/developed
modelwasbasedon(thelpropositions(ofiinnovation hanagement/and risk
management. [Literature [findings [@bout[projectandlaboutlanalysiswere(also
regarded(inconnection[to themodel. The[findingsinvolvelinnovation(as
described By [Schumpeter((1934,1939,(1942,(1946,1947,[1949)and Mintzberg
(1999), theyalsolincludepropositions(on[strategiclactionas/interpreted by
Ansoff((1974,1989),[Schumpeterand [Zalenzik[(11977). Furthermore
propositionsle.g., by Harrison(1993), Turner((1993,Duncan((1994), and LL.undin
(1999)about projects/were regarded, aswellas theories by [Ansell and 'Wharton
(1992), Virkkalal(1994),[Ansoff(1987,[1995)and [others[aboutlanalysis.
Theories(regarding risk and risk thanagement(are described ih[Chapter(1.3.,land
theoriesaboutlinnovationland/about/strategy in Chapter(1.4.Theoriesfor
project/andaboutlanalysis areldescribed/in (Chapter(1.5.

Risklmanagementfocuses(onlalriskanalysis/toanswer(different/questions/and
thelanalysisethod must/possess @mumberofiqualities. Somerequired
qualities/are/dondensed from[Ansellland Wharton (1992, p.37),[Halmanand



Keizer((1994,p.179,177),and [Chapmanland 'Ward[(1997,p.(67,80,37138).The
essential [purpose0f'risk thanagement/is [toimprove project [performance via
systematiclidentification, [@ppraisalland hanagement of'projecttelated risk
(Chapman/and'Ward,[1997,p.19).

Theliterature further [lists [d iumber(oflanalysismethods [forinnovation [projects
(Anderssonl and! Laurila[ 1983, p.[ 8, 2224, 4849, Klus[ 1996, 2000).[ The
literaturelalso lists @ large mumber [0f hethods [for[risk hanagement(Ansell[and
Wharton[1992,(p.[109, HalmanandKeizer(1994,[p.76[79,(Chapmanand[Ward
1997,[p.93110819(136),[Virkkala1994,p.[219).[Thelanalysis[methods involve
riskCanalysislin[connection[Wwith[innovation[projects[(Anderssonand Laurila
1983,[p.[19,[Ansellland'Wharton1992,(p.[107(8,[Halman[and (Keizer[1994, p.
77). Furthermore, ethods [that/arelintendedfor[projectmanagement have been
used [for thelanalysisoflinnovation [projects(Turunen(1991,p. 2124, Wrbanand
Hauser(1993,p.340(8,[Chapman(and[Ward[1997,(p.[89(91).[Project/analysis
methods/arelalso/mentioned (Anderssonland Laurila 1983, p.[122(124[1279;
CEIIEC11601992,p.9127;Virkkala1994,[p.217).

Theterminologythatwill beused[can(be definedlinlaccordance(fosomeloflthe
following[ key [ writers: [ The terms[ innovation,  entrepreneur,  entrepreneurial
leadershipland/creativeldestruction will predominately be used herelin/the form
presented[ by Schumpeter, and[theterms[tisk[and/uincertainty[asldefined[by
Knight,[Urbanland Hauser,[and [Cooper. Theterms attribute land (component will
beused/as/defined by Levittand[the term knowledge asdefined by Wonakaland
Takeushi,[MahoneylandPanjan, Penrose, andBarney. Thelterm[tesource will
definelthose(resources available(to[the[firm for[the realizationlofl the[project.
Other[Ifrequently[Jused[Jterms![ arel Iproject,[ /concept,[ | firm, [ analysis,[land
deliverable, forthese [ferms(the [conventional [definitions foundih dictionaries [0f

the Englishlanguage/areised(ifinot'defined[separately.
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Theliterature(study will (be lused to[show [voids in the[field [0fimethods for risk
detectionlin[innovation/projects. Then[amodel (will be[constructedthat/¢overs
thesevoids, and useful [elements frommodels(revealedin(the(literature study
willbelapplied into the hodel.

ThisCwork Cis[partofl the scientificl discussion[about[ the[ management[ of
innovationland(about/thedevelopment(ofitools forinnovationanagement. The
work [aimslat[bringing[a new[aspect to/the[minimizing[of risks/¢onnected to

innovation[projects.

Research Questions

Theresearch problem [presented ds(aquestion(is howfo buildlan EDCPmodel
that'canbelappliedinlinnovationland R&D projects|in|firms?

The followingsub[problems are presented:
1. How!lare knowledge and| resource based theories' integrated into!risk

theory,linnovation theory, andmanagementtheory?

2. How'toldevelopla'usableland useful analysistool?
2.1.[Howldanhwelselect|the firmsthatlare best(suitedas|pilotsfolserve(the
developmentofisuchlanlanalysis'method?

2.2.[How!canwe'helpthepilot!firms[folselect thelmost suitableprojects
forltheldevelopmentlofisuchlanlanalysis'method?

The term(usablemeans(that/the[model ¢an beleasily usedlin the practice, the
term[useful ‘means(that the[tesults from[applying[themodel are of use tolthe

user.
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Thelendeavor/ofithe(studylis[toldevelopamethodthat

] presents[ thel concept! of anlinnovation[ project[in[al form/that[ allows
analysis

"1 analyzes(the ¢onceptlinlorder(to/find[the[concentrations oflrequirements
orldemands Wwithinthe/doncept

[ analyzes[thel resourcesin[ order[tol find[thellack[or[shortages[inlthe
resources thatlare @mployed|to realize theproject

] presents|thelrisk [doncentrations0fitheproject

Alfurthereéndeavoris/to [find @appropriate Wways [fodevelop [an(analysis todel in
cooperation with(pilot/firms that haveinnovativeprojects.
Thelwork(is[alsolan analytic[study oflinteractive development/oflalmodel in

cooperation[with[pilot[firms[in[practical lapplication[on[the firms’ [innovation

projects.

1.3.[Central Concepts

1.3.1.Knight’s Concept/of Risk, and [its Modifications

Thelessential[fact, dccording[toKnight, is[that/the word["'risk" [means, [in[Some
casesl al quantity susceptible 0f measurement. At[ other[ times, however, its
meaning!/is(something[distinctly notlof!this[¢haracter, forinstance[ Andersson
and(Laurila[(1983,p.[8) aswelllas[Knight[(1985,[p.[19) state(that[tisk[is[When

onelcannot(givelalspecific(valuetoanloccurrence.

Knight!defines/the(term [for[a[measurable uncertainty(as!" [tisk[proper”[and he
regards/ittobelso [far[differentfrom [an linmeasurable one ‘that[it[is mot/in [effect
an[uncertainty[atlall. [Knight, ¢onsequently(testricts the term["uncertainty" [to
cases|0flthe mon[quantitive type (Knight[1985,p.19). Knightthusisesthe term
“risk”whenlhe describesthe measurable quantity, and theterm[Tuncertainty”

for/the non/quantitative.
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Knightlregards/thatlit(is[this["true" incertainty, @and Mot[risk[that forms[the basis
oflalvalidtheory[oflprofit(s) andlaccounts for[the divergence between actual
andtheoretical .competition (Knight[1985,(p.[19,Barreto[1989,(p.[40).Both(the
degreeslofltisk and[thelgenetictypes/oflrisk have beenlobjectsfor[research.
Knight[ distinguishes[between [ measurable[ and [ inmeasurable[ uncertainty. He
uses theterm["risk ["[to designate(the former and/the term(Muncertainty" for(the
latter.[He writes [that[the word M [tisk "[ordinarilyis ised(in[a Toose [Wway [to [fefer
tolany[ sort[ ofl iincertainty[ viewed[ from![the[ standpoint! of! the infavorable
contingency. Theltermuncertainty" [is[ $§imilarly ised [ With[teference[tolthe
favorableloutcome; (helspeaksoflthe" [tisk " [0f(a Toss, [the " incertainty [ [0fTa
gain[(Knight1985,p.24).

According(folthe[RandomHouse[Dictionarythe word [tisk (mmeanséxposure(to
the chanceloflinjurylor(loss, alhazard or dangerous(¢hance. Inthelinsurance
business risk eans ‘the hazard/or[chanceloflloss, (Or[the degree0f[probability [of
such(loss, orthelamount(that/thelinsurance/¢ompanytay(lose. The word tisk
came(to uiselin[the Englishlanguage(ca. 165565 (Random(1987).Theldrigin/of
the [ word|tisk[is[thought[tobe either, the Arabic[word[tisqlor the[Latinword
risicum. [(Kedar(1970). In[theliterature[on the subject the word [tisk [is ised[to
imply/almeasurement/of’thechanceloflan/outcome, the sizeofitheoutcome or(a
combinationofboth[(AnselllandWharton1992,[p.4).

Risk[freenesshas[ been[defined [ primarilyin[the[financial ‘meaning. In[the
faculty lof'financial [Sciencethe risk free[ratelis[defined as(a/default freelinterest
rateli.e.,[ thelinterestl rate! for[ an[ asset! that[ will[ ‘not[ defaultl or[ disappear.
According to[ Pikel'and Neale(1993), nol assetlis! totally[ risk[ free.[ Even
governments| defaultl on[loans[and defer(interestl payments, butlinl[al stable
economic and[ politicalenvironment,[ ‘government[ securities arel ‘about[ tthe

nearestloneldan(dome(to(alrisk[freelasset.
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Inlfinancial [¢onsiderations(d easurelof(riskhas been(thelequity [risk [premium,
i.e.,[the difference between!the teturn on common/stockslandlonlgovernment
securities. In[practice only[twolsecurities are[used[for this[purpose, hamely
shortterm(treasury(bills that/are/considered/¢losest/tola risk freesecurity, and
long[term[treasurybonds. Althoughllong(term!treasury/bondsarel free[ from
default/ they are[notl tisk(freel securities.[ (Cornell[1999)[Severaltesearchers,
Schumpeter((1928,11934,1939,[1942,1946,(1947,11949), Knight[(1985,p.124),
aslwelllas[AnderssonlandLaurila(1983,[p.[8) relateprofit/to/the[management
oflrisk [inbusiness, at[the [sametime[they [relate [profitto [0ffering [0flinnovations
beforelany oflthefirm’s[competitors. Thus/profit'can(belseen aslalink between
innovationlandrisk, (i.e.,[people uindertake [risk [0f innovation in 'the [éxpectation
ofprofit.

Ansoffllinkedlinnovation[to[tisk[through[thel éntrepreneur, helused the term
"entrepreneurial" [toindicatelan [attitude [to[risk [((Ansoff[1968134).In[Ansoffs
view,[] "entrepreneurs" [] anticipate[] both[] problems[] and[| opportunities[] by
conductinglalcontinual 'searchl for[ strategicl opportunities (Ansoffl1968,208,
Barreto[ 1989, p.[38). Schumpeter[ distinguished[ the entrepreneurial [ function
from/(the function(oflthe risk[bearing[capitalist(or the[administrative/direction 0f
existing/firms by [the anager[(Lintunen 2000, p. 211, Barreto[1989,p.30).
Many [writers'havepresented [studies abouttisks ¢onnected withinnovation[in
different(business/activities(e.g., [product/innovation hasbeenproven to belone
ofl theriskiestl endeavors[ ofl thel modern! corporation.! Kerznerl and[ Hostelly
(1984,p6[11)[report/anlaveragesuccessratio forproductdevelopment(ofl1:64,
and[ Merrifield[ (1981, p.[13[18) estimates|thatl onel ofl twenty[ major! started
projectswill[produce(positivecash flow.

Exposurelto financial risks/can(be optimized (carefully so(that firms dan
concentrateon/whatltheydobest = manage theirleéxposure(to business [risks.
Considerablelefforthas Been [putlinto the hanagement(oflfinanciallrisks,and
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many ethods have been/developed/tolassistimanagement/inmanaging ‘these
risks. @perational fisks[can Vary from Very inor(ones|tolthe critical. ILegal

Riskltype Characterization

Business|risks firm willingly [@assumes [in[order [to[dreate[a[competitive ladvantage
withinlitslOwn industry.
[productmarket
[technologicalihnovations
[product/design
[marketing.
Furthermore Business risk [includeseéxposure [to [macroeconomic risk
thatlresultsle.g., fromthacroeconomic(cycles.

Non(business [risks strategiclrisksle.g., fundamental shifts/inthel[economy [or[political
environment

Financialrisks[]  relate(to/possible(losses in/financial tharkets, [€.g., duelto [ddverse
movements (in harketprices

[credit(risks

liquidity risks
Operationalrisks[[/Failures oflinternal [Systems/[or [peopledperating[them
Legallrisks Ariselfromthe [prospect/that/contractsmay [notbereinforced

Health[[0rlenvironmental risks
From(Jorion (2000, p.[4)and Mowd[(1999, p.[3)

Jorion[(2000,[p.4)land Dowd (1999, p.3)group [riskslinto business risks, Thon!
business, financial tisks, operational [tisksandlegal [tisks.[ The[risk ‘typeslare
characterizedinh thetable/above.

risks[larise[ | from[thel[]prospectlthat!]contracts Imay[Inot[]bel]lreinforced.
Consequences(of business/activitiesmay [also(¢auselegal [risks (Dowd 1999, [p.
4).

Examples ofltisks[connected tolthesecurities/ businesslare threel fundamental
risks: [éredit[orcounterpart risk, Tiquidity [risk, [and [Settlement risk [((Stehm [1996,
p.[119).[Counterpart(risk [is[connectedfo the [¢reditworthiness 0fTthecounterpart
(VM11991,p.[10).Liquidity [risk theans that/thelother party [of the deal [does not
commit[itselfl tolthe deliveryor[paymentlin[time[ (Stehm[1996, p.[16[17).
Settlement(tisk [deals/with[thelsituation[when[the[deliveryloflthelsecurities or
the [paymentl(is [annulled justbefore the[planned (realization[time. It 0ccurs when
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thelseller(¢anldeliver(thelsecurity(butldoesnot/get(paid by the buyer,or [ Wwhen
the buyer/can(paybut'does not/getldelivery[(Stehm[1996,(p.[19).[Individuals
perceive! differenceslintheltiskslinvolvedlinlthe[ purchaseloflhew  products.
These tisks(arelinsome(way [telated [(both [folthe personal [characteristics[oflthe
person!perceiving!this[product, and(to[the hewness of the product (Midgley
1977,[p.[66). An/important[part[oficorporative [activity[is/to[managetisks. The
risks[shouldbelmonitored!¢carefullybecause ofl their[potential[¢camage. Some
firms[passively [dcceptrisks/others/dttempt/to/createaldompetitive ladvantage by
judiciousleéxposure [to/financial risk[(Jorion, 2000, p.3).
UrbanlandHauser[(1993,p.[67) found[that up[front[investments pay[ back
handsomely(whentrying/to lTower éxpected(costs. Up[front(strategy [meansthat
you'takelyour(tisks(when [lesslis[at[stake. [ As[proofithelauthors refer folresults
from[studies(by(Booz,[Allen, and (Hamilton[(1971)Wwhofound that firms must
producelon(an/average58/ideas(forievery[success.[When[Booz/et.[al. they(did(a
similar(studyeleven yearslater thelauthors found[that[the[humber had been
reducedtolseven/ideas(perisuccess. Moore[(1988)found [up frontldttentionwas
paid[tol several management[ aspects| in[ thel firms. Thesel aspectsl included
strategicallybasedlidealsearch,preliminary (market(tesearch, initial[screening,
etc.

AccordingtoLeskinen(theléntrepreneur(carriesd(risk that(¢anbele.g.,[business
risk,[social risk, psychological [fisk, (or family risk [and [generally, eéntrepreneurs
haveldmoreloptimal [view on[tisk ‘than[the population(generally. Leskinen(also
refers tol two [ kinds[ofl risks:[*‘sinking[the[ boat”and[ *being[ left[ behind”.
Entrepreneurs [tendto (be“fleftbehind” (because the first[opportunity [is 0ften(the
last[possibility[(Leskinen,[1999,[p.[54(55).

#2114#

Common [pitfalls/or risks(inthe hanagement/ofiprojects/include non/fulfillment
ofltechnical [tequirements, [éncountering [ of unexpected[scientific, [technical [or
commercial []difficulties, [ 1time[schedule[delay, [l overrun[]oflbudget,[]and

communication[problems.[Often[pitfallslarel due! tolunexpected complexities
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encountered[inl some ofl the[ disciplineslinvolvedlin[thelproject.” Al decisive
questionis how[ many[ of! the[ pitfalls could havel been! foreseen! prior! to
embarking(on(the project/andhow[the courseloflthe project/couldhavebeen rel
directed, had(these pitfallsbeen madelevidentlindue time [(Szakonyi 1988, p.
1261127,[Wilkinson[1991,[p.[19(29,(Silverberg1991,p. 46(49).
Efficientlinnovation/management/tequiresidentifying[ofl risks. Chapmanand
Ward[(1997,p.[195196)identified[ twol specific[ tasks[ for! the purposel of
responding| to[ risks.[ [Firstly, [ searching[ for[Isources of! risk[‘and[ response,
employing(] all rangel | of | techniques’| such[ | as[ pondering, | interviewing,
brainstorming[“and[ichecklists.[Secondly, [ iclassifying[ to[ provideJalIsuitable
structure ! for[defining|[ risks( land[ responses, [ laggregating/disaggregating| las
appropriate.

UrbanlandHauser[(1993,(p.[57)likeltolachieveabalance Between avoiding risk
altogether( (e.[ g.,[ by doing/ hothing), and[ controlling[ tisk Wwhilel seeking[ to
succeed. [ Theytefer(folalstudyby[Cooper[(1984a,p.[5[18and1984b,p.[151[]
164)thatlidentified foughly five types ofistrategies. Ofltheselstrategies Urban
and[ Hauser! found[ onel Winner! strategy, hamely![ thel strategy thatl integrates
marketingand technology by (focusing[onthe[dustomer(and(delivering (benefits
with the state[of thelart/technology.

Every[firm, and[particularly (new[growth enterprises arelexposed tobig(risks.
Whenla'risk [evaluationlisincluded(inthebusiness(plan, the[potential linvestors
see(thatthe[businessplanlis/¢onsidered thoroughly, and that(the[plans[arenot
founded [0n[tooloptimisticabase. However, itlis mot/good [for the firm[to (be oo
pessimistic,[and[give thetisks[toolmuchspacelin/the business(plan. Thuslitlis
important’tolrecognize and evaluatel thetisks.[ Typicalbusiness[tisks occur
eitherbecause[oflthe firm’s[ownlactivities or from[¢changes in[the business
environment. [Examples(of(tisks(within[thefirm[are(difficulties(in finding key
resources, Keyémployees(leavingthe firm, or[the insuccessful prototypeoflan

innovation. [Environmental [risks ‘may [include unfulfilled [sales[expectations, the
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sudden! destruction[ ofl supplier’s[ facilities[ throughl( fire,” the entrancel of" a
superior¢ompetitive[productlinto[the market, the impossibility[0f obtaining[a
patent, [or(a[distributor (breakingan/dgreement.Risk ‘€valuation isually[involves
foreseeing, becauseltheévaluation/can(always/bebasedon(certain [dssumptions.
Themostlimportant risks(can belidentified by means oflsensitivity lanalysis, [and
the firm[can[then[concentrate[on/ eliminatingtheltisks. (McKinsey, 2000, p.
12314)

Urbanand[Hauser[(1993,p.[4257426) further discuss|teduction[ofltisk, and
suggest/sequential festing. (First(the [components oflthe productlare(tested, then
theproductldesign. Their[key¢conceptlisto delaylargeltestingexpenditures

until[domponentlrisksare minimized. WrbanandHauserpropose[pretest!

Risks/danbelcharacterizedlaccordingto(different[writers(asshown below:

Writer Character

Schumpeter((11928,[1934, Risklis[carried By the capitalist, Mot(primarily) by
1939,1942, (1946, 1947, 1949) ¢ entreprencur

Ansoffl(1968) Relates risk[throughl(the éntrepreneur
KerznerlandHostelly[(1984)[1 Estimation(ofisuccess ratios(or(risk ratios
Knight[(1985) Measurablerisk [versus fonineasurable lincertainty

Wilkinson((1991),[Szakonyi  Projectlrisks(include mon/fulfillmentlofirequisitions,
. unexpected difficulties, [delay (0flschedule, [Overrun

(1988, Silverbergl(1981) of budget

Stehm((1996), Jorion[(2000) ] Financiallrisk [relate tolosses[in financial mharkets

Leskinen[(1999) Entrepreneur (carries [risk
Differentiates Between business, [Social,
psychologicalandfamily(risks

marketTaboratoryto feduce(chances oflfailurein Taunch. A fterthe[components
arerested[thefollowing steplin(the sequential [festing[thelintegrated [product is
tested [through (Taboratory [simulations/and [¢onsumer panels. Urbanland (Hauser
(1993,127128)further[present[proactive and reactive strategies [to reduce risk.



18

Reactivel strategyinvolves! counteringl competitive hew!products, andin[the
proactivel strategy[the! firm[initiates| changel and[takesl anlactiveltolelinlthe

developmentiofiiew [products.

1.3.2.[Schumpeter’s,[Ansoff’sand lother Writer’s View’s of Innovation

Some TypesofInnovation

Innovation[is'oneloflthe[prerequisites fortheldevelopmentofibusiness. Joseph
Schumpeter[(1883[1950)[ pioneered[the[scientificl research ofl innovation[in
economic[ development.[ The most[ prominent( factors hel introduced[ tol the
scientificdiscussion were the éntrepreneur [and[éntrepreneurial (leadership. The
word [ entrepreneurl entered the English[languagel¢al 187580 (Random[1987)
i.e.,motVerylong before[Schumpeter|(started his[research Wwork.

Schumpeter((1939,[p.[86) declared thatlinnovation/cannotbelanything(else than
anleffort(to ¢copelwith[algiven[économiclsituation. Onelcanl¢oncludelthathe
linked ihnovation [to [profit(s), and/thus [tosuccess/ih business.

Schumpeter( /defined! linnovation[ primarily [ Iwith[the[ |statement[ that[ Inew
combinations(in/the[form[of"thelintroduction0fnew(goodL.l. or(anew(quality
oflalgoodL(.l.[anew[methodofiproduction...the dpening up a new markets[.l.[a
new/[$ourcel ofl raw[materials... the[carryinglout[of[ hew organization oflany
industry"[(Schumpeter(1934,166, Barreto, 1989, [p.[28).[Helalsoldistinguished
innovation(Jas[ the[ Ifunction[ lofl /the[ Jentrepreneur! las[ Iseparated[ [from[Ithe
administrative[ functionloflthe[manager[and[from[the[risk [ bearing[functions.
Ansoff((1984,p.[224),lagain, tegarded [innovation as[beinglalpart/oflstrategy
where(] it[] represented( | thel] aggressiveness[ | in[| strategicl] entrepreneurial
management/(Lintunen 2000, p.267,144; Virkkala, 1994, p.(7).

Schumpeterwas[oflthe opinion[ithat[ the[ prerequisites( for innovation[Jare

economic|leadership, [ will[l power[] and[ ] energetic[]action.[ | Consequently,
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Schumpeter[ introduced' thel ideal of entrepreneurial [ leadership[as being[ the
sourcel of! creativel energy! for[ innovation and[ evolution[ (Schumpeter([ 1949,
1947,01946,[1942,01939,01934).[ Economic[ leadershiplinvolves[leading[ the
process ofl innovation[and[ conducting| the[ entrepreneur's own![ energy! and
capacity, | rather[than[that ofl others, toward[ fulfilment[ 0f! thel éntrepreneurial
function(invarious/forms/in anleconomy[(Schumpeter(1934,p[93[in[Lintunen
2000,p.139)

Mintzberg's/¢oncept/oflvisionaryleadership, [like[Schumpeter'séntrepreneurial
leadership, [ Jmakes[Thuman[]creativity[Ithe[Jultimate[Jsource[ loflJinnovation.
Schumpeter((1934,[p93 [inLintunen[2000,[p.39)saw [thatthe[éntrepreneurial
leadership( quality[ may[ bel builtinto! thel company ! personality,[ 5ol that! the
entrepreneurial [function (may (be[fulfilled by the [éntrepreneurial [feam[or(group.
Inlcomparison, Mintzberg's conceptlofivisionary leadershiplindicatesIeadership
mainlythrough(thelactivity [0fld[single visionary leader (Mintzbergland [Lampel
1999,p.123).

Whatl[was[ distinctive about Schumpeter was! hisemphasis[on[ discontinuous
rather(than(continuous/change. New combinations represent!a(sharp (break [from
the[ pastandbear[ hol comprehensiblel connection[ to[ previous achievements
(Schumpeter,1934,(p.[85).

Schumpeter[ introduced![ thel concept bfl creativel destruction[ as part[ ofl the
innovation[process. Shionoyal(1997)[proposes!thatl¢creativel destruction[gives
rise[to[the processoflinnovation, becauselinnovation[destroyslold/thingsand
creates newones (Shionoyal1997,[163).1Steinbocklinterprets Schumpeter’s
creativeldestruction assimultaneously [being creative fenewing, ategeneration
that(then(translates(into[innovation[(Steinbock[2001).[Renewing/mayseem/a

more pleasantmetaphor(forinnovation than destruction.

Schumpeter(personified [theéntrepreneur as/algenerator oflnovel opportunities
(anlinnovator), in[opposition to ‘theAustrian économists, wWhosetheory [rests[on
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thelsearch(for[opportunities (Dopfer(1994,1136,(ed.[Magnusson[1994,(p.[125).
Helproposed[Jthat[ lan[ lentrepreneurial [ lfunction[ lis Jan[Jact[lofl lwill[lby[ lan
entrepreneur! tol introducel innovation[ linto[Jan[ economy, land[alsource  lof

evolution(into(anlentire(society [(Lintunen 2000, p.(16).

Schumpeter[((1912,11934,11939,111947,111949,1954) [ Istated [ that[ temporary
monopoly [profits are the reward to ‘the€ntrepreneur for[successful innovation.

Heldefinedeéntrepreneurial [profits(as the[premium(put/on(successful innovation
inl] capitalist[society ] (Schumpeter( 11939, 1p.[1105),Tand[The[stated ] that
entrepreneurial [profits[are[thetemporary imonopolyteturnon[the  personal
activity [oflthe éntrepreneur (Schumpeter(1949,1928,(1934,(1939,(1942,(1947,
1949,1954). Consequently, he[ distinguished! thel entrepreneurial [ return( from
wages[ ofl imanagements( Jand[Jinterest[ Jon[Jlowned  Icapital[lor[Icapital[igains
(Schumpeter[ 1954,0895(98,(1939,105,[1934).[ Chantillon[évenlusesl al risk
theory [ofprofit/as/ameansto [identify entrepreneurship (Barreto, 1989, p.35).

Alconventionaldefinition[says thatlinnovationlis[the makingloflal¢hangelin
something established,dnovelty [(Webster1999). The wordinnovation/came to
the Englishlanguage(ca. 1540150 (Random[1987).[According[toKotler[(1991)
“an(innovation [refers toany(good, Servicelor(idealthat(is [perceived By[Someone
asmnew”.[Thusanew [product(or [process may [bean/innovation/tolone person but
notl[Jto[ Janother. [ /Innovation[Ican[Ibel lviewed![ leither[Jas[Iclosely[ related! to
technological [ change ‘and R&D,  or[ mainly[ associated [ with[ the[ marketing
process. Innovation[c¢an [be(regarded(as/the(detection@nd fulfillmentofinfilled
needs[and[ wants[ of potential [ customers.” (Roman[and[Puett[1983).[ Another
definition/is[to [grouplinnovation [into [product(andprocess/innovations. Product
innovation/is[émbedded(in(the productlitself, process/innovationlis part/oflthe
production! system! (Kosnik[1990).  Commercially discontinuous| innovations
bringlabout hew[ways[tolstructurethe marketsas[far[asl customer/ needs,lor

marketsegmentation, [or[thelentire[value[system[is[¢oncerned. Discontinuous
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innovation[c¢an'be produced by [theiseloflan iterative[probing[process ofltrial
anderror (Christensen 1997, LLynnlétlal.,[1997, Norlingland [Statz(1998).

Allarge humber[ ofl methodshavelbeenl developed! forl thel management! of
innovation(projects. Many [0f them (will be[presented|in [Chapter 2.[The methods
can(belgroupedlinlidea generation methods((Virkkala1994), risk management
methods[(Ansellland[Wharton[1992, Virkkala1994,(Chapman/and 'Ward[1997),
decision[ theoretical [methods (Andersson[ and Laurilal 1983, KlusTest[ home
pagel1996, Virkkala[1994), and [general [projectmanagementmethods (CEITEC
116001992, Urbanland Hauser[1993). Econometric[ methods[ and operation
analysis/methods havelalsobeen used for(management/of innovation[projects
(Anderssonl and[ Laurilal 1983, Levitt[ 1980). Drucker[ (1986, p.[30) defines
innovation [dsan/économic or(social ratherthana/technical [term. [He focuses(on
demandrather(thanlon[supply termsli.e.,[¢changing[the[valueland[satisfaction
obtained! from/tesources byl thel consumer.[ Drucker (1986, p.[27) alsol sees
innovation[las[ thel specificl instrument ofl lentrepreneurship, through[it[the
entrepreneur éndows [tesources/with mew [¢apacity [fol¢reate[wealth. Innovation
does hotlhaveltolbeltechnical,it[does not[need(to[belalthinglatlall.[ Social
innovations[ le.g.,[ the newspaper, [ linsurance land[ linstallment[ buying[ have

transformedwholeléconomies.

Innovationlinvolves(the useloflnewlideas. Anumberlofl methods havelbeen
developed [forlidealgeneration. Apparently the ethodsised[for(idealgeneration
may includelelements(that[¢an[belof uselin the development[oflriskanalysis
methods,[and[will (be[presented [(below. Anlinnovation[project/may(startbylan
observation[ ofl aljpossible/lcoincidencel ofl al need[Jand[al possibility.[ This
coincidencel is[ usually[ calledl anlidea.[ Capability and willingness! to[ create
somethingusefulof'thelidealwill benecessary, inlordertomakelthelidea/come
true.[(Virkkalal1994,(p.[30)[ Besides| theltheoretical [approach(tolinnovations
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many [writers havepresented [practical [Solutions/to[innovation [problems. Much
ofl thel literature[ deals[ with[ creativity[ and[ thel creative process.  Thel word
creativity entered[the English[languagelca.[ 187075 (Random[1987),[ it was
used firstitimein[scientific/ontext(ca. 1955[(Ekvall,[1979(p.[7).

Harisaloland Miettinen[(2000, p.[101) conclude that[thel¢reative process is/a
decision[process, al¢reativelindividual (fries[to[solvehisproblem by [finding a
solutionlofl¢reative[products. Thel¢reative[process!starts with discovering/the
problem.[Forethoughtlis[thelsecond[$tagel ofl the[process. Alsolution[tolthe
problem[issought[for[uising[ subconscious!thinkingmethods. By combining
subconscious/and(c¢onsciousthinking methods[the[creativelindividual [drrives(at
anlinsight[oflthelsolution(to[the problem. He[Wwill[them belable to[¢onvince
himselfTabout[the usefulness[oflthelinsight.[(Harisaloland [ Miettinen 2000, [p.
10112;[Osborn[1957,[p.[212[28)Harisalo and[Miettinen[ deriveal humber of
factors[withinthe ¢reativeprocesses|(Harisalo and Miettinen[(2000,(p.102),
thesel factorsIcan[ bel organized![ into[ jgroups.[ Thel first[ igroup[lconsists of
preparation, | forethought, [insight, problem![identification, problem[perceiving
and[ problem! formulation. Thelsecond! group( covers! fact[ finding, [ solution
search, [Solution[pondering, [(perceptionand synthesis(oflideas. Thelthird ‘group
contains/idea evaluation, convincing,[ideaselectionlandlidealutilization. The
first'group(c¢an(belc¢alled problem [presentation, thesecond[solution(processing
and the(third ideaprocessing.

Accordingto[Sjolander((1985)@s/welllas(tfo[Cooperland Kleinschmidt/[(1987,p.
1751189) onel canl distinguish[between! twol basicl models ofl theinnovation
process:[the[process/phasemodel [preferred by scholars ofléconomics and the
idealand[ information[ flow[ models[ preferred! by[Ischolars ofl ‘engineering.
Another![ classification JmethodJin[IthelIscientificl /discussion[|characterizes

innovations[as(tadical ‘or[incremental. Green[distinguishes[four dimensions/of
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radicalness: [ technological [ uncertainty, | technical[] inexperience, ] business

inexperience, land technology [¢osts. [He further classifies[radicalness/in[terms [0f

fourbasicissues((Green, 1985, p.203):
)thellextent[lto[ lwhich[lan[]innovation[ lincorporates[ ltechnology! IthatJis
embryonicland rapidly(developinginthe(general [scientific[community;
2)[thelextentto[which anlinnovationincorporates/technology[thatlis mew [to(a
firm, Butmay be Wwell tinderstood by [others;
3)(thelextenttfowhich[thelinnovation tepresents aldeparture from/the(firm's
existing anagement(or [Business [practices;

4)lthelgxtenttoWwhichlaninnovationrequiresa'sizable financial risk.

AccordingtoLintunen((2000, [p.298), Mintzberg's[concept ofthe [éntrepreneur
islingrained in[Schumpeter's/conceptlofithe €ntrepreneuril [€.,human/creativity,
intuition, Visionlandhence eéntrepreneurial leadership. [Furthermore, Mintzberg's
conceptlofithelentrepreneur is[connected with[Hamel l[and Prahalad's/donceptsof
corel competence, [ strategicintent and[ stretchl through!theirl¢common(toots[in

Schumpeter's(thesis oflleadership, or(creative destruction.

Projectslin/their(conception[stage isuallyare mot/properlyspecified, their[scope
isnot/stabilized, andthe interested [parties have[notlyetfoundlaconsensus. No
implementationmethods/have(been(selected, and [part/ofithe [project/may meed
further[research.Projectshavelalsoldevelopedlintollarger and morelcomplex
systems includingelements oflsoftware, social impact andhighltechnology.
(Lichtenberg[ 11989, p.[146151)[JAn[Jinnovation[Jin[the leconomic[ sensel is
accomplished only when!thel firstl commerciall transaction[is[ performed![that
involves(the new [product, [service, Or[process/that/has/beenlinnovated[(Freeman
1974,(p.[22).[ Al project! thatlis[undertaken/intending[tolaccomplish[suchan

innovation may [beltermed/anlinnovation[project(or(an/innovative [project.
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Innovation cdan Be characterizedaccording to[different Writersas[shown below:

Writer
Schumpeter((1928,1934,
1939,1942,1946,[1947,
1949)

Freemanl((1974)

Roman(and Pruett((1983)

Sjolander((1985),[Cooper
and Kleinschmidt((1987)
Drucker((11986)

Ansoff
Tirolel(1988)

Kotler([(11991)

Virkkalal(1994)

Mintzberg((1999)
Harisaloland Miettinen
(2000)

Characteristics

Involvesthelentrepreneur

Linkedto[profit

Innovation[requires/économic(leadership, willpower, dnd énergetic
action

Efforts [to [dope With[the [€conomic situation through new [dombinations
Innovationlislthe(generationlofnovel lOpportunities ((through the
entrepreneur)

Innovationlinvolves/discontinuous (change, [dreative(destruction
Innovation(gives temporary (monopoly ‘thatproduces [profit((tothe
entrepreneur)

Innovationlin/économic [senselisldaccomplished with [the first
commercial [transaction

Innovation(isthedetection@nd fulfillmentofinfilled meedsand wants
ofpotential [dustomers

Present[processphase odelland ihformation flow thodelfor
innovation

Innovationlis[alSocial [or[@économical term, valuelchanging
Innovationlisa/special ihstrumentoflentrepreneurship
Innovationlis[part(ofistrategy, fepresentslaggression
Innovation/canbe/classified(into(drastic(Ornon[drastic/types/(related
tolthanagerial [dost)

Innovation(refers[tolanylgood, Service, orlidealthat(is perceived [@s mew

Innovationlinvolves[ise oflideas(that/can [begenerated [Systematically
with [the lielpofihethods
Humanlcreativity is[the tiltimate [sSource [oflinnovation

Practicalsolutions|(to lihnovation [problems(through(dreative(decision
process
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Schumpeter’svision[oflong/term/eéconomic¢hangewas that([the[eéntrepreneur
incessantlyintroduces/innovations.[ The adaptive managerial [ function[ covers
the[ ladministrationof lexisting [ ffirms, ‘whereas[ thel creativelentrepreneurial
function[ | involves[]thel ] incessant[ | creation(] ofl I new[ | firms[ ] [innovations]
(Schumpeter((1946), ed. [Clemence[1997,(p.[198(99)(i.e.,[éntrepreneurs| create
new [firms[in[discontinuous/processes whereas/managers/tun/existing firms[as
continuous! processes.[ Ansoffl and[ Schumpeter[ viewed[ strategy [ differently,
Ansoffldescribed!strategy, firstlandforemost, aslalSystem/concept[that[ gives
coherenceland(direction(fo the/growth[0fla/complex[organization [((Ansoff1968,
p.[105).[Ansoff’s early conceptlofl strategy[as[the [product market matrix, and
thepattern(oflaggressiveness ofinnovationand(marketing/(strategies(instrategic
management,[ | parallels[ | Schumpeter's(| conceptl[| of(| innovation] or[ ] new
combinations/(Lintunen 2000, p.267).

For[JSchumpeter,Jin["his[historyled itheoryJconstruction, [ JvisionJwas[the
successful [fool[for describing and explaining[économic(life(andlits essentially
evolutionary! process! ofl changel (Schumpeter( 1954,p.570). Thus[onel can
concludethat[Schumpeter’s vision/largelycorresponds [to[Ansoff’s strategy.
Ansoftf’s[¢onceptlofstrategy [is[theant to [provide[management [with[a[practical
tool forlong[term[corporate [planning [(Lahti[1991,[p.[149,(ed. N&si[1994).This
management/ Itool[Jcontains[ /many!( lelements  lofl Jan[analysis, /for Jinstance
perception(]ofl Iproblems[ land[]opportunities,[ |diagnosis[of Iproblems Jand
opportunities and[their[ effectlon[the[firm, measurement of’ performancelin
relation(tolthe objectives, and[analysis/ oflthe[probable consequences! ofl the
courses oflaction[((Ansoff(1984,[p.241).

Ansoff((1984,p.[241)[defined (management(as(a[problem(solving activity [ofla
complexinformation[ process. Ansoffl admitted! that’ complex[problemshave
importantsystemicproperties, and(the complexity[ofl thelreal ['world[is[many
times [greater(than [the(domplexity handling[capacity 0fithe human brain (Ansoff
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1979,p.[218).[Ansoffimaintained [that[through[al¢onnected [¢chainlofTactivities
themanager(sets objectives, generates(responses|/to [problemsand [Opportunities,
andlselects[the[preferred(alternative.[Ansofffurtherinvolves[programmingand
budgeting[ ofl alselected! alternativel into[ thel manager’s duties.[ Hel ffurther
includes( | leadership[| in[] implementation[ | including[] communication[ | and
motivation, observation[ofisignificant[trends[and possible/discontinuities/both
insidelandloutside[the[firm,and[tecycling[somelor alllofTthepreceding(steps
(Ansoff(1984,p.[241).[ From[the above onelcan concludel that Ansoffl sees

management(as/a/continuous [process.

Ansoffl[(1987,p.[45)[proposes alicascade’ lapproachltolalsearch[procedurelin
arriving/at(a(strategy.[Atlthe(start/the possible[decisionrules(areformulatedin
gross/terms[and[ arel then[$uccessively! tefined/throughlseverallstageslin[the
strategy making[ process.[ Thel procedure[ within[each( step[ofl thel cascade
consists[ ofl firstl establishingal setl ofl objectives,  then[theldifferencel(“gap”)
between thefirm’s/currentposition(andthe0bjectiveslis[éstimated, then[onelor
several [¢ourses[oflaction[(strategy) are proposed, and, finally, thelactions are
tested[ for[ their[‘gap(reducing” properties.[ Figure[ 11 illustrates(thel overall
decisionlandlimplementation [flow[in[strategicactivity. The ‘cascade’ [property
islrepresented By [the[progressive/convergence oflthe/decisionprocess/thatistarts
withlalbroadl choicel oflthe firm’s[ future businesslareas.[It[then[progresses
towards(thelselectionloflspecific[productsorimarkets with [which(the [firm Wwill
servelthese market areas (Ansoff,[1987,(p.[177[178). [ Theldotted [ovallin(the
areas ofl generation of[ projectlalternativesland[projectlselection indicates(the
positionlor[place(for(altisk analysisin(thel¢ourseloflthe[implementation ofla

strategiclactivity.
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Figure(1[1.[ActionCyclelin Strategic Development/(from[Ansoff, 1987, (p.
178), Theldotted(Ovallindicates Position 0f’dRisk[AnalysisProcess/for
Projects.

Ansoffl T(1965,[p.[38)lalsolidentified[thelstrategic[problemlas[the"misfitlor
imbalance(between[productsoflthe firmand[the demandloflits[énvironment."
Helsees[thelstrategicldecisions[tolbeprimarily concerned[with[thelexternal,
rather(than(the internal ‘problemsloflthe[firm,[specifically,[whenselecting[the
product(mix [that[the firmwill [(producel and[the markets[to[which[it willlsell
(Ansoff(1968,p.[2314).[The firm[¢an/be seen[aslalpart/oflits [énviromnent, and
inlstrategic[planning/thefirm[is[thenlanalysed/fromtheéxternal [point/of(view.
Thelgoalof'the firm[is to(find the michelin[whichlits[profitlis[the bestpossible
(Lahti(1987,[p.[16(21).
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Simon[ states! thatl complex[ systems! arel hierarchic.[ Onel reason! for[ this[is
hierarchicl systems[ composed[ ofl subsystems[ arel thel most[ likely[ tol appear
through( evolutionary processes. [ The mechanisms[ ofl natural [ selection[ will
produce! hierarchies! more! rapidly[ than nonlhierarchicl systems[ because! the
components| ofThierarchies/themselves(makelup(stable[systems. Furthermore,
among/ systems[ ofl al given![ sizel and[ complexity, hierarchic[systems!tequire
much Iess/information [transmissiondmongtheir [parts/than[doSystems0flother
kinds.[Simon[sees althird[teasonl forl complex[systems[beinglhierarchic,the
complexityoffanlorganization asviewed from[any [particular(position Wwithin[it
becomes[almost/independent ofTits[ total[ size[ Wwhen[thel organizationhasla
hierarchic/structure[(Simon(1977,[p.[1111113).

Alsolthemeed for(the[firm[to[take[on[challenges [presents(d(need for(analysis/of
projects. Prahalad [points(out(that(strategic intent must/causea["'misfit' [between
aspirationsand/ current/ resources and[ current[ approaches/toluising[ resources
(Prahalad(1997,1175,ed.[Tushman(and[Anderson). Creating[stretch,(ie. [d misfit
between [ resources and[aspirations,is! thel single/ mostlimportant(task(senior
management/faces(Hamelland [Prahalad(1993,(p.[78).[Strategicintent[focuses
onl[carryingoutlinnovations;[an[obsession[with winning[meansan[obsession
with[innovations (Lintunen[2000, p.[146).[Onemay!concludelthat/Prahalad’s
request/for[“'misfit” (within[the[firm[is tobe[seen(ds an(invitation fo the firmto
takelon[challenges. It ¢anlalsolbeltermed[aslan urge[to/ management(to! find
challenges(for thefirm. This(activity [¢an[be[seen(as(alsearchfor opportunities
in[line[withthe[Austrian[ school.[ A risk[analysis! for[ innovation[ ought! to
consider(the gapor misfit[between thelaspirations/oflthe énvironment(andthe
resourceslorproducts/oflthe firm. [ Thelrisks connectedto the misfits/tequire
analysis(inlorder[to[make the firms’ (management/awarelof the existence and
amount(0fisuch [riisks.
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Zaleznik[ explained![ that[ the[ management[ process! consists[ ofl the rational
assessmentlof’alsituation and(thel[systematiclselection oflgoals and [ purposes
i.e.,[tolanswer[the question: whatlis[to[beldone? [Furthermorelit(involves the
systematicl | development[ |of! Istrategies( Ito[ Jachievel these[goals, Jand[Ithe
marshalling! ofl thel required[ resources. | Management[ process[ includes! the
rational [design, [Organization, [direction, [and(control loflthelactivities required for
attaining[thelselected [purposes, and, finally, the motivating[and rewarding[of
peopleltoldothework((Zaleznik[1977,[p.[68).Managementis[thus(linked tothe
buildingoflthe firm’s/strategy [throughSystematic [and[rational activities.
An[]entrepreneur ] must[ ] often[ make[] decisions ] when[| consequences![are
unforeseeable, because hel operatesinlan uncertainl environment[ (Knightlin
Barreto[1989,p.[34). Uncertainty, ds/defined by (Knight, [forcesdecisions/to[be
madeuinderlignorance, [dslactions(arebased [on/opinions ratherthanknowledge.
Knight’s[entrepreneur( Inever[ really knows[Jin[Jadvancel lifl /his jplans’Jand
expectations/are(correct, [but yethe must/decideWhat(foldolandbe tesponsible
for(theldecision.[ Knightlevenlgoessolfar[that hel considers/theléntrepreneur
responsiblelinlalcaseWherelhel did[nhot[makelalparticular/ decision[(Barreto
1989,p.140).

Danilal(1989)[distinguished (between different(types of strategies: [institutional
strategy, | \corporatel istrategy, business[ strategy, ! technological [ Istrategy( land
functionallstrategy (Fig.([112).Thefirst/two[strategies [referto how [the [company
defines(and[shapes!its basic[shapeand vision[and how it defines(itslongterm
goal, tespectively.[IThebusiness(strategy [tefers/to [product/markettechnology
choices madel by[ division[ or[ product(linel management.[ Thel technological
strategycovers/several functional [strategies such[ds[R&D, [éngineering, [process

improvement/and new [product/development.
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Figure(112.[Connection between institutional, Corporateand [functional [strategy
(Danila1989)

1.3.3.[ProjectManagement/and [Analysis

Managementlhistorians would[probablypointitothe[1950s[and[1960s as[the
birthleraloflthelcurrentlapproachlto project/managementland(tolseveralllarge
defensel programs/ executed[ atl that! timel (Fondahl[ 1987, Snyder,[ 1987, in
Shenharland[Dvir). TDuring[those[years,[the[project management procedures
were![ established. (Moder 1988, p.[ 324, Shenhar[ and[ Dvir[ 11996, p.[608)
Harrison (11993, p.[10) states that(there [exists o standard or liniversal[definition
for(alproject. Theldefinition/ofprojectsvaries/according o thedefinerandthe
actualproject[ type.[ Projectl Management' Institute[ suggests' as[lan[ official
definition that(a project(is[dny indertaking(that/has(adefined[starting [point/and
definedobjectives By whichcompletion(is(defined. Further, most/projectshave
allimited[amount(oflresources by which(thelobjectives/aretobelaccomplished
(Duncan,(1994,p. 4).
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Turner[(1993,p.[8)[proposes aldefinition, according to[whichlalprojectlis’an
endeavorlin(whichhuman, (material[and (financial [tesources are[organized inla
novelway, [foundertakela new[scopelofwork, of given[sSpecifications, within
constraints [0f/fime/and(cost.[The[purposeofitheprojectlistolachieve Beneficial
change by [quantitativeand[qualitativeobjectives. [Projects within[0rganizations
are[loften[divided [ finto[Iseverall project[ phases/ linJorder[ to[ providel better
management dontrol. Theseproject/phases(arecollectively known [as/the project
lifel cyclel (Duncan, [ 1996, p.[11).[1Projectization”['has been[ defined [ as[the
spreadingofprojectusageintoalmostall facets ofThuman lives[(Lundin[1999,
p-[190).[Accordingto[Decom[(1991,[p.[13[16)[alprojectpasses through(five
phases, hamely!thel conception,  thel definition ordesign, theltealization, the
acceptancel and, [ finally,[the operation[ phase. Inlorder[ tolunderstand[project
management onel must( first' comprehend! that[ whichlthe projectl manager!is
managing.[ /A number[ ofl academic[ explanations/ have[ been[ put! forward.
Wysockiletlal. (1995, il [Shenharand Dvir[1996,p.[607[632)and[Artto (1998, p.
19)ispecifylalprojectlas/alsequencelofunique, complex,land connected [activities
havinglonegoal [orpurposelor scopeland(that mustbelcompleted by alspecific
time,[within/budget, [@and [dccordingto specification. Turner((1993,(p. 5) defines
alproject/aslalonelfimeinique/eéndeavor by peoplelto/dosomethingthathasnot
been(donelthatiwaybefore. Helalsolseparates the(definition ofiproject fromthat
ofloperations/saying(that/projects/areinique butloperations/arerepetitive.

Many![ writers[ havel proposed[ al variety[ of’ typologies!tol distinguish among
projects. [[Most/of theseltypologies have/classified (projectsiaccording(theirlevel
oflchange.[ For[ example, Blake[(1978)[ suggested al normativel distinction
between minor! change! (alpha)projects, and major[ change! (beta)[ projects.
Wheelwrightland[ Clark(1992),lin alstudylonlin'house[product development
projects, mapped(suchprojectsiaccording to thedegree ofichangelachieved by
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their[outcome [within[the company'sproductportfolio. Their[typologyincluded
derivative, [ platform[ breakthrough, and [ R&D[projects, and[Pintoland Covin
(1989,(p.[49762)addressed ‘theldifferences/in/success factors Between R&Dland
construction/projects (Shenharand/Dvir, 1996,(p.[609). [ Thelorganization|that
undertakes(the[project/is often[teferred tolas[thelprojectlowner. Thelproject
owner[ usuallyactsl as[thel client( for[ project imanagement[ analysis[ activities
(Chapman/andWard, 1997, p.48).

Ansofflincludes[projectslin his/development/plan(that[¢onstitutes a part/ofThis
strategicapproachl[tomanagement. Thel[ projects[makeipthe[ Development
Planning| part[ of! the Strategic! plan.[Each[project[ has!its[time horizonand
duration,‘and[the[ projectsarel impermanent.[ Different projectsJare[loften
launched[ Wwhenl[heeded [ atl different’ times[ during[ the year.[ Thel projectsl are
problem[focused, [ Inot[ ! (business)[ lunit focused Jand[/they[ lusually[Irequire
contribution from/(all key functionsoflthe [firm.Each project/isdisbanded when
its[strategiclgoalislachieved(Ansoff,[1987,p.226).

Companies/ oftenlapplylalprocedure(that!firstl generates/ideas(for[buildinglan
ideal portfolio, [ then, as[ partl ofl the[ Exploration[ stage[ (seel Fig.[1(3)[select
appropriatelideasloftenusing[somelofl the evaluationiethodsavailable. The
ideas(selectedthis[wayare[thenl[used, during(the[prototypelstagelds/a/base[for
R&D [projects(thatlarelthenmanagedin(the morelorless[conventional (way [of
projectl i management.[ |Figurel[ |(Fig.[/1[3)[Ishows[Thow[Ithe[level[lof[ IR&D
expendituresincrease sharply [throughout/the different[R&D[stages(Wilkinson,
1991,0p.[19129). [ Therefore our modell for  the Early Detection ofl Complex
Problems(EDCP)(in[R&D [projects would beiseful.
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Figure(113.Expenditures/for R&DI[duringthe courseloflalprojecti(elaborated
from[Wilkinson[1991)

Based(on theldefinitions by manytesearchers((e.g., Virkkala, Levitt)[aproject
may(beldescribed aslalcompositionputforwardlintheFigure(14 below.
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Figure(174.[Composition[oflanihnovationproject/(from[Virkkala, 1994, p.[30)

Certain meeds[eémerge from[customers, lisers, [Society [and Others; the Meeds form
the basisforanlidea. Therelare d mumber 0flpossibilities toldevelop theidealinto
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alusableltesultWwith[thelaid ofl differentpartial[$ystems that containknown
principles. By lapplying abilities [or [possibilities(inthe[form[oflpartial [Systems,
components, [ legal, [ financial "andother known [ principles,[ theideal canbe
developed/intolaiisablelresult.[(Virkkala1994,p.30)

For[ thel purpose of management![ thel structure ofl thel concept, thel project
boundaries, and(the activities areéxamples oflitemsthat mustbel¢larified, as
willlalso thelinterrelations/between them. [Therisk diagnosisdanbeeénhanced

bylalproject/presentation[ thatlinvolves[identificationand description[phases
(HalmanlandKeizer[1994,p.[76). Forlinstance,[d[definephaselis useful [for(the
purpose/toldonsolidatednd(elaborate the natureof'the [project effort(in order(to
defineltheprojectlin/aform(suitable(for/the restoflthe project riskmanagement
process[(Chapmaniand[Ward1997,[p.[68)[According(to(Lichtenberg[(1989, .
47)[projectl management/ hasl developedlin[three[ Waves[ofl generations.[ First
came(the/manual, highlyintuitiveGantt/chart based[generation. Then[followed
thecomputerized [andhighly[detailed [andlogical metwork [based/generation [that
disregarded! thelteal [ world[ fuzziness, uncertainty[as[ well as[human(lack[ of
logic.Thelthird [Wwave [was[Thumanized”[and focusedon personal (management
controllandloverview. Tt[dlsoihvolved[consensusand flexibility,and(itlaccepted
uncertainty. [Itlapplied(earlier[ generation/toolsto[the extent/that[it'served the

aboveloveralllgoals.

Analysis
Analysis(is[thel separationofl al wholelintolits[ component[parts (Ansell and

Wharton[1992,[p.[6)[and[a/statement(of(the [tesults (Webster,[1999). TProblem
detectioninvolves[ analysis ofl the[ circumstances[ connected [ to[ the[ project.
Ansoffl attempted[ tol make[ al practical [ analyticl framework' for[ strategicl or

externalldecisionsoflthe [ firm, ¢compromisingbetween mathematical [precision
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and[tealism[in[the[problem[statement.[ Ansofflargued that(the framework/that
emerged| was["directlyusable[ for[solving[ real[world[ business[ problems”
(Ansoftf(1965,viiland[ix).[According[to Virkkala, [scientific [problems, however
are(usuallylanalyzed/accordingto [the[sequence:

[Mpreparation
(MTihcubation
(Tillumination

[verification, proving.

In(suchlalprocessnofunctioning/éntities dre produced. The scientificlanalysis
workis[considered [to[befinished when(the[évidencelisproved[(Virkkala1994,
p.21).Thelanalysisethod tust/besolgeneral [that(it(can [fit[all firms [or hustbe
such/thatlit/dan(belapplied for(alcertain[firm. The method must/belso simple that
users(dremot(repelled from/it.[Theleévaluation methodology must/besimpleland
yetl¢coverlallaspects, thelévaluation/¢couldpreferablybeldonelinlalcouplelof
sequences. | Finally[the method [must/not require moreltimelthan/what(simple
intuition takesforlalperson(toldo. The method mustlalso[point out/items that
shall e improved rather(than [justreject/projects. ((AnderssonlandILaurila1983,
p.161)

Thelévaluation (atlan(early stage mustbelqualitativelydirected (but/sometype of
rating[numbers(that(tell[whether[to[stake or(not, ¢anlalso[belused. Theloutput
must(belas[qualitativelaspossible, and[in[some(c¢ases[al¢checklist[may(replace
the output.[ The method must[ beusefulaslal communication[ aid, and[the
communication[ canl be formed[intolal meeting[ With[albasel (agenda) anda
chairman(who[steers[the discussion. [It[is[important[to get alwide[View in[the
opinions, and[ it is[ important that[ thelanalysis[is[ systematized[ and![ that! it
analyzes/strongland[weak[sidesl[in[the productlideal (AnderssonlandlLaurila
1983,p.[191).[Time[tequirement[from/inaugurationto[launching/oflalproject
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must(alsobejudgedland/comparableltoother methods[(AnderssonlandlLaurila
1983,[p.[86). Alreference! grouplislmoreluseful thanlanlevaluator group!for
steeringthelideal for[ continued[ work.[Thelcomposition[ ofl thelteam[shallbe
cross[functional ] with[] knowledge( ] from[ | marketing,[] production, product
development,(and[economy, the [team[members(shall(have(very!(little (with[the
decisions(to[make, they givelopinions.t[is good foevaluate the[persons/who
shallbelincludedlin(the feam.[Anlévaluation/method may, besides évaluating,
help(thelfirmto Solveimportant[problems by [@nchoring/theprojectwith thelcol
workers and[itlmay[teduceluncertainty [ during[ early[ stages. (Andersson/and
Laurila,1983,p.108)

Theusellofl lcomputer[ programs/ loffers/lal number[Jof/ Jadvantages lin[lidea
generation[ processes, | text[ alterations,  zooming, [ grouping ofl features/ canlbe
made, [meeting notesare[producedlautomatically. The[program[maylactlas a
tutorbecause guidance [features [can Belintegratedinto the [Computer [program.
Guidance[principleslinlanalysis[methods[¢can belgroupedlintodescribingland
questioning[principles. [Explaining/guidancedescribes/the operating/principles
in[general [or[in[detail, [questioning guidancec¢ontains[questions|either(so[that
themethod/asks(thelanalyzer/folpresent the answer(to d/question(orsolthatthe
analyzer(asks[the(methodla/questionland[gets anlanswer. [Altypical [éexample[of
explaining[guidance is[manuals(for(analysis(systems[thatdrepart/ofipractically
allanalysis[ methods.[ /Anotherexample[ofl explaining jguidancel occurs[ in
checkinglistimethods(thatlinvolve[ratinglaccordingfol[different/Scales[tanging
from(yesnofoldifferent mumerical [0r (Verbal scales. Herethe[guidance involves
information[on(theltypeloflanswerle.g.,[yesmno,lor[scaleland tangel ofl scale
(AnderssonlandILaurilal1983,p.[124).
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1.4. Framework

Inlhisl general [ *‘decision[ theory” [ Ansoffl referred( to Simon's[ four[ steps[ of
problem(solving inbusiness: 1) [perception/ofldecision meed or dopportunity, [ii)
formulation(oflalternativel¢ourses oflaction, [iii) evaluation of!thelalternatives
for[their[tespective contributions, iv)[choicel ofl onelor morelalternative for
implementation.[ Perception[ of heed[isl almajor[issuelinl strategicl decision!]
making. [ Different[ alternatives[ will[ present/ themselves[ during![ thel planning
period, land[Imay[]causel]conditions[ | ofl ] partial [l ignorancel ] about[ future
opportunities. Thus(such(alternatives mieedto (belevaluated. Ansofficriticizesthe
Capital[Investment Theory [(CIT)[ foralhumber[ofl reasons. The CIT [method
does[notprovidel continuing[intelligenceactivity needed/for[strategiclaction.
CIT luses!long[term profitability[over[thelifetime oflaproject/aslyardstick for
evaluation, but(this/cannot(handlethe multiplicity (0oflobjectivesor[the problem
oflUiconflictl lbetween lthem[J(Ansoffl 11987, 1p.38140). /Furthermore, |Ansoff
explained that[theldevelopment[ oflalstrategicl decision method must[ handle
allocationlof'the firm's tesources/between opportunitiesin hand [and [probable
future[opportunitiesunder(conditions [of [partial [ignorance, [and [itmust(eévaluate
jointleffects[(synergy) tesulting fromaddition[ofTnew[productmarkets tolthe
firm. Theldecision[method[must/alsolsinglelout/dpportunitieswith outstanding
competitivel ladvantages,| land[ handle(Jallvector[ of[ Ipotentially [ lantagonistic

objectives[(Ansoff(1987,p.123).

Ansofflalsoldescribed[Whatlhel calls[theladaptivelsearchmethod[for(strategy
formulation[(Ansoff11979,p.[6), thatlisbased [on(a feed back [procedurelcalled
cascade.[ /ThelIcascadellis[Jal Jprocess! that[ lsearches! [for[ the[Ibest[Isolution;
information may(develop (at(later(stages [that/cast/doubtlon€arlier/decisions. The
procedure(within eéach steplofithelcascadelis[Similar.First(a/set oflobjectivesis
established, 'then/theldifference (the["'gap") between [the [durrentposition [oflthe
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firm[and[thelobjectiveslislestimated.[ Thirdlylonelor[morel courses ofl action
(strategy)lis[ proposed[ and,[ finally, these areltested! for their[!'gap(teducing
properties."[A[courselis[accepted|iflit[substantially [closes [the (gap; [iflit[does mot,
new /alternatives(are fried. (Ansoff(1965,124(6, Lintunen(2000,[p.[252(3).The
researchproblem thatlis[¢connected tolthe questionlofldetecting/failure[¢auses
early,0bviously it regards/athethod By whichthedetection(can be done. [Suchla
method[would[belrelated[to(risk[theories because!failurelcauseslinvolvelrisk.
Business[and[society [make ip [the énvironment[for(many [innovationventures.
Theliethod[will[¢onsequentlylalsolbeltrelated [to[theories tegarding business
and[Society.

Fields[ ofl interest[ will[ thus[includel theories ofl innovation, [ enterprise, and
knowledgeand[tesources based(theories. [Alstudyoflthese fields(ofltheory will
reveal Chow![ they!link[tol each bther,[ and[ thesel revelations will guide! the
developmentofl al method!thatl detects[tisks ofl failure[early[inlinnovation
ventures/that(are typical [in[business/and(society.In[order(to becomebeneficial
forbusiness/firms/and(societylin(general, the theoretically derived model meeds
to be madeluisable for[firms[andl organizations.  Anlanalysis[method imust/be
generated thatlis[basedon(themodel. Thelgeneration oflsuchlaisablemethod
will[require(testing|in[actual[¢onditions/ within[firms and[organizations.[This
circumstance brings forward thefollowing/question: How shallausable method
forlearly[detectionof(risks(in[innovationbe created, wWhich(techniques/oughtito
belused? Theloutcomes[ofl theltesting[ canbelmadeltolinfluencethelfurther
development( ofl the[ modeland[thus[ generatel anlinteractive process! for[the
methoddevelopment.[Suchdprocess/canbemanaged(toproceed in(stages/via
successive phases/towards/a/final [practically isableanalysis method.[As(a/side
effect/thefirms[andlorganizations that(take partlin the(testing[will[actlas[pilot
firms/dand theymaybenefitfrom[theloutcomes ofltheltest throughlthelanalysis
results/thatthemodel [produces.



39

Theworkinvolvedthe(study [0flthe [literature. (A theoretical[structure(0flan/ideal
modelfor(earlydetection[ofTrisks ininnovation [ventures will ‘then[belderived
basedlon the(literature. This/theoretical imodel will(then (be gradually refinedto
form[alpractically uisable[ method[throughlinteractivel cooperation[Wwith[ pilot
firms/inlanalyses with[their [actual ihnovation Ventures.

Figure[1[4[illustrates/the main[groupslofltheories|that[telate/to almethod for
definition offailure(risks/in innovations.

Ansoffian [@nd [Schumpeterian view [0f Tnnovatior
Risk andlprojectthanagement

Model for [€arly [detection(of
riskslininnovations

Penrose’s/dnd Nonaka’s [views Knowledgeland
gsource[based management(theories

Figure(1[5.Theories thatrelate(todMethod for Definition of Failure Risksin
Innovations(ExAntemodel).

Thiswork![ first[ presents[ in[ Chapter[1[ those parts of innovation[ and[risk
management (literature, [as well [@s[their relations [that [pertainto the[development
oflalmodel(for(earlydetection ofrisk(in(innovation/projects. [From[the felevant
literature 'were[found/items [thatconstitute[amodel for[early [detection [0frisks/in
innovation [projects. InChapter 2 [current methods for the[analysis(0flinnovative
projects(and [for [fisk [analysis/in[projects/arepresentedas well [ds[Some[methods
forlidealgeneration. Shortcomings[in/these methodslare[presented as/voids(in
thefieldlofrisk[detection/inlinnovative [projects. (Chapters(1./and[2. [arebased on
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findings[ from[ the[ literature( study.[ Thenl thel theoreticall findings' from!the
literature 'were usedforthe/constructionofla theory [based model for early [tisk
detectionl in[innovativel projects[ (ex[ante[ imodel). This[ partl[is/ described in
Chapter(3.Finally, thelinkage0flthe labovementioned theoriesinto [amodel for
early(detection(oflrisks/in/innovation/are described in[Chapter (4, the empirical

work.

1.5.[ResearchMethod

Thelselected [ viewpointsarethoseloflthe managementlofl thelinnovative[firm
and[thelviewpointloflthe modelldeveloperlorlanalystlwho[will[develop[the
analysis( | system. | Furthermore,[ | the[lknowledge( | of! | the! | management(|of
contributing [firms (will (benefit/from [theloutcomes oflthedevelopment[process
tolconstruct/an(ex postmodel.[ The[framework willbe(based on(thelscientific
discussionsaround[thelconcepts: [innovation[theory and[tisk management. It
alsollinvolves! thel management[ ‘and[ ‘analysis[ ofl projects.[ [Furthermore! the
referencel framework!(is basedl onlthe discussionlin(thelfieldsl ofllearning, of
information [fransfer/intoand out/of the model[(interface, presentation) and[of
information [fransfer(insidethe ‘model[(guidance and '¢computing). Theresearch
problem/[is(to[¢onstruct/almodel(for[early[detection[of problems inlinnovation
projectsand[ tol createl an’analysis methodbased in[this[modell thatl can/be
appliedlinihnovation projectsin firms.

Anlappropriate[ way[tol structurelthis[Wwork, [ Which[consists[oflalconstructive
model (building, [is[to[relatethe work [fo (boththeoryand [praxis. The Wwork [will
belstructuredlintofour(main[partslofiwhich(the[first/two deal [(with theoretical
aspects,[and[the(third[with[practical[development/andlapplication[and, finally,
the[ fourth[ partl compares! thel theoretical [ aspects’and[thel findings from![the
practical work.Figure(1[6 illustrates/this[structure. #1sss#
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Introduction Construct Summary, Discussion
Theory >
theoretical background § )
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Pilot[caseslétc.
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Figure(1(6. Illustration(oflthe Structure 0flthisWork.

Thelintroduction, [part((1), [starts(at[thetheory level land[considers(the(literature
studyl oflexistingtheoretical[background, and[ thus presents!thel fundamental
theoretical ' basel for[ thel research! work. Thelintroduction[is[ followed byl a
theoretical [study (based [onthe(literaturelinvestigation [0fimethods. [ Then follows
thel¢onstruct(making process, part((2),[that produces/thelex[ante model thatlis
based[lon[the[theoretical [ facts. [|After[ this[follows[the 'description[ofl the
development(ofialpractically usabledanalysisimethodbased on thelideal model.
This[development[was[¢ontinued[in[interaction[with[a number[of pilot firms
that/provided [teal [projects(forlanalysis, andlin[the[praxis level [the[model was
developedlintolanlanalysislmodellinlanalyses[oflpilot[firms’ [projectsand in
other [practical activities(3). Thelpractical work [resulted/in an(interactive hodel
offanlanalysis[method. Finally,inthefourthpartthe [Summaryand discussion
(4)brings(the[workbackto[the[theory[level 'where the[practical [findingslare
related[to/statements from theory.

Thelstudywas(done(asa/donstructive multilcase research,[qualitativeds(well(ds
quantitative material 'wasused[(Kasanen(ét(al. [ 1991).[Accordingto[Kasanen /et
al.'theconstructlisdefined(as(an(éntity [that/gives[the solution[fo[Someleéxplicit
problem. Theldevelopment of"al constructl consists ofl problem[solving[that
resultslin[something(clearly newand[divergent/compared to(thelearlier known
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e.g., bybuilding/amodel, adiagram,a’plan, @n/organization, [or(amachine. The
problem(ought(to[be(connected(tolearlier knowledge, [another [specific property
oflthelconstruct(is[that/its functionand dewness tustbe Verified. Kasanen/(et(al.
alsolconsider! constructivel researchl asl al form[ ofl applicablel research( that
generates suchl new[ knowledge! that[ aims[ at some application[ or[ purpose
(Kasanen(et(al.,[1991,[p.[3021304). This[view places/constructive tesearchlin(a
central[ Jposition[surrounded! by Ifundamentall Iresearch, Iscientific[ problem
solving, technology, and[ consulting[ (Kasanen[ et[ al.,[ 1991, p.[B03). When
reporting[constructive tesearchanswers must/be presented[about(thelintention
oflthe constructivel research,‘about where[in[the imethodological [ field[of
business(sSciencethe [fesearchlis Tocated, [and [aboutuinderwhich¢onditionsthe
research(can(produce/scientific(knowledge(Kasanen/(ét(al.,[p.[304).[Within[the
four(field[ ofl conceptlanalytic, decision methodological, actionlanalytic, and
nomotetic(research(grips[[(Kasanen étlal.,[1991,[p.[315)Iconstructive researchlis
placeddonnected [tothe/decision methodological landactionanalytical [fesearch
grips,[in’the[¢ombined[normativelandempirical field,[(Kasanen'etal.[1991,p.
317).

In[practicel¢onstructiveltesearchwork[¢an[beldividedlinto specific(sequences
(Kasanenlet(al.,[1991,p.306)e.g.,
1. problem(finding
. prelstudylofitheresearchlarea
. innovation'stage,modellconstruction

2

3

4. testinglofithe modelland/demonstration(oflits rightness

5. demonstration/ofithe/donnections [to [theoryland(thescientific mewness
6

. verification oflthearealoflapplication(for the model.

Thelconstructivetesearchwork [often[first proceeds(stage[wise[(stages[1.[113.
above), then follows|teliability [testing (stage(3.[dbove), [dnd finallyverification
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ofl themodell (stages[ 5.[+[6.above)[ (Kasanen,[etlal.[ 1991, p.[320).[In[an
analytical[study [onhow expert knowledgelcould[beltelevantfor foresight on
innovations/Kuusi((1999,[p.231)[concludes thata(study ¢anhavelits[**practical
side”(andits "ftheoretical [side”.[Helis[also[ofthe Opinion[that[it(is[impossible/to
develop(the practical [Side without[good background theories. However, Kuusi
states, [Onemustmot[frustmiceltheories too much.
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2. Methods for Generation'and for(Analysis/in Tnnovation Projects

2.1 Methods [for Risk Analysis and Risk Management

Risk management/requires (a risk [@nalysis/tolanswer different/questions(and(the
analysis/method must/possesslamumber0flqualities. Halmanand Keizer[(1994,
p.[75176)[developedthe Risk Diagnosisiand Management (RDM)method [at/the
Philips[ corporation, and it[ represents’ anl example[ of theloutline forl altisk
analysis/method. Itlwasdeveloped(tobeléxecuted by aproject¢consultantiand
by(thelprojectlmanagement,l and to[bel carried outlbylaltisklteam. Thelkey
assumptions!/fortheuseloflalrisk analysis/process/are eéxemplified by [Chapman
and[Ward[ (1997, p.[67)[in[their[description[oflthel formal tisk[ management
process (RMP).[This[process can(belapplied atlallsteps oflalprojecticyclelby
clients,by[c¢ontractors/and by [other [parties [dssociated (with [d[project. [Chapman
and[Ward[(1997,p.[80), when[ponderingthe considerations fortisk[analysis,
suggest/donsideringthelrisk anagement(action(as/aprojectlinfitslown(right.

Ansellland[TWharton[ (1992, 1p.[12071208)describe[ lexperiences! from[Irisk
management/ lin[ Jconnection[ with[Joffshore[ INorth[|Seal ‘projects. 'They![list
necessary [donstituents [formodelsand they point/out/thatthe implications [0f'the
use oflthe model must(beunderstood in(detail. Inlhis description[oflan(ideal’
generating[program[Virkkalal(1994,p.[219)[presents[anoutline[ofl ¢valuation
criterialthat/enhance(the developmentloflinnovativelideas and promotes!their
acceptancelinorganizations/simultaneously (with guidance(towards appropriate
criticalness.[When!dealingwith[the(key[assumptions [fora risk [dnalysis[process
Chapmanland[ Ward[(1997,p.[B7[38)[ observel that[tisk[analysis can[serve
separate(roles/in(relation to trade offs between(risks/and/eéxpected (performance.
They!(alsomention(on(p.95196)two [tasks/toldo((searchland[classify)andother
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actions/tolavoid/in[risk[analysis/processes. Finallytheypointout/(onp.[83)the
keyplayersin/thefocusing phase(ofithe analysis.

Some required/qualities mentioned by [these Writers [arecondensed in[Table(2[1.
Thetable(discerns/the rfequirements for, dnd the[qualities 0flalrisk management
method. [Eight[fequirements(are(listed [and (between/twoland[seven(qualitiesfor
eachlrequirement.  'TheltableIgives[ lan[loverview[ lof’ lthe[ imost[limportant
considerations forrisk[managementlin/an/organization. Thecontent of'the(table
islalsolsupported by Ansoff’s[teferencefoldecision(theory, (particularly by the
considerationsfor[tisk[analysisand[bytheloutline[oflanalysis[criteria. [ The
essential [purposelofl risk[management/is[tolimprove project/ performancevia
systematic| identification,  appraisal and[ imanagement ofl project(telated risk
(Chapman/and(Ward[1997,p.19).

Ansoff’s[methods[ contain[ several [ constituents[ thatlarel applicableinlaltisk
analysis method[ for[ innovation projects’i.e., Simon’s[ four( steps,[ resource
allocation, vectorsoflantagonistic objectives, and[¢onstituents[ofl the ¢cascade
process. [Successful [tisk management(requireslinked[and integrated (models, (it
needs expertiselandlalso(special skills. Risk[perception fisrecognized (as [the first
steplinltisklanalysis[(Ansell and/ Wharton[1992,(p.[37). Oncel the[potential
technological,lorganizational ‘and[commercial [fisk [(factors have[beenidentified,
the[focuslin[ ithe[ risk[diagnosing Jprocess! ichanges[ from[identification to
valuation[ofTtheproject/risks[(HalmanlandKeizer 1994, [p.[77).[ This[¢an[be
considered aslal partl ofl the ‘gap” Heducing[ steps[inthel cascadel processl of
Ansoff.
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Table2[1./Considerationsfor riskhanagementmethod #1108#

Halman[andKeizer, 1994, p75

Requirements Qualities

Outlinelofiprojectrisk @nalysis risk identification

method risk(validation
risk[quantification

decisionlmaking for(risks
draw lip(and execute [risk hanagement[plan

Keylassumptions for risk @nalyze
[process
Chapmanland(Ward, 1997, p.67

client[perspective
initiation ihproject’s [planning(stage
comprehensive riskmanagement(plan

Considerations [for risk analysis

Chapman/and (Ward, 1997, p.80

who wants risk [@nalysis

who [undertakes [risk [@nalysis
why [risk [analysis

when todorisk [@nalysis

what [form oflrisk [analysis

lhow [to[darry[outlrisk [@nalysis
whatresourcesfor(risk [@nalysis

Risk hanagementmethod requires
\AnselllandWharton, (1992, (p.(37

flexible,general(set/ofgraphical and thathematical
models

family ofirelatedtodels

expertiseland [Specialist(skills
integration/dflmodels, thethods and [Software

Outline6flevaluation(Criteria

\Virkkala,[1994,p.219

“opportunity” [forlidea

meed for(idea

conditions forlidea’sNitilization
benefit/to [dustomer(oruiser
benefit/tolown[drganization
risks[forhiser
risks(forlowndrganization

Keylassumptions for/designof
analysis/process
Chapman(andWard,1997,(p.37(38

diagnoseldesireable changesin [plans
demonstratelimplicationsofichanges

facilitate, demonstrtateland €ncourage[‘enlighted
gambles’

Inlanalysis:avoid
Chapman/and Ward,(1997,p.195196

waste time[on[considerations|if'firstthoughtleffective
overlook key responses
overlookapparently [minor(problem(thatcannot be fixed

Inlanalysis:[do
Chapman(and Ward,1997,p.[95196

identify lopportunitieswithlimplications Beyond risk
exploreldeeper(levels oflrisks [if[particularly important

Focusing[phaselfor(analysis: Key
players
Chapman(and(Ward, 1997,(p.83

senior managers
other[relevant(thanagers
technical experts
risklanalyst(orrisk [@nalysis/team
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Alcommonfeature oflbrainstorm(sessions/isthat/the imembersdresuggested to
let theirlideas[flowfreely[withoutlallowing|[ ¢ritiquelorlany! other hampering
activity [during[the session[(Osborn[1965,[p.[1761179). Consultants ¢an havela
very[important[tolelin[the implementationoflrisk anagementprocesses/and
theleéxecutionlof' specificstudies.[[Mostlorganizations/ cannot!e¢ffectively [selfl
start(in/this(area. [However, [projectimanagersand [projectteams(more generally
cannot/simplybuydriskdnalysis from[a[consultant, or(should they attempt/to
dolso[(Chapman(andWard(1997,p.[92).Inmostmethods, allot/ofltimelisSpent
in[group(sessionstoidentify(therisks(oflalproject. Mn group sessions megative
group [leffects[lare[llikely[tooccur. /[ lIn[Jallgroupdifferences between! the
participantsinterms/of'seniority [dnd [feputation/can, notnecessarily (eéxplicitly,
severelyldisturb[the(free exchangeloflthoughts/andlideaslabout whatl¢an(go
wronglinlalproject. [Inlorder[tolpreventthel groupleffectsle.g., inlthe Risk
Diagnosisland[Management (RDM)method, the imembers of!the risk[analysis
team[arelindividually linterviewed [to[determine[potential [factors/(Halmanand
Keizer[1994,p.[79180).[ Consultants[ canlalsohavelali‘neutralizing[ effectlin

sessions”.

2.2.Description(of(Project’/Analysis[Methods

Forlthelpurposelofithis work[a[typifyinglaccordingto iseland function/seems
mostlappropriate. [ It is[ presentedin[ Table 22 and[it[will[be used[in[the
followingdescription/ofimethods [foundlinthe(literaturesearch. However, any
analysis/methodsdannotbe inambiguously [assigned [to [one(certain method [type
becauselsimultaneously(theyhaveproperties!that/are[¢haracteristicloflseveral
types.[ Primary[ requirements( are[ that! thel imethod[is[easy[to[ use and[to
understand [(for[the Misers, [ltmust[be [flexible, (fast[andselective.[The (method
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must [further(analyze strengths [and weaknesses/in [the project, [itmustcounteract
lockinglin[the[workandit[must[project the prerequisites ofthe project. The
method(shalllalsolmake[possiblesteering, adjustments/and te[formulations of
theproject.(Andersson(andTLaurila1983,[p.57)

Table212.Typificationof projectlanalysismethods #ss7#

Decisiontheoretical hethods Projectmanagement thethods
Program/évaluation(and review technique((PERT)

Check list Graphicalevaluation(and(review technique [{GERT)
Profile(scheme Programévaluation/and review [fechnique (SCERT)
Rangingmethods Quality [FunctionDeployment 1 stage (QFD1)
Klustest Quality [FunctionDeployment 2 [stage QFD2
Designlreviews Quality [FunctionDeployment (3 stage QFD3
Idemap Quality FunctionDeployment 4 stage QFD4

Risk Management(tethods Econometricthodels
Faultimodes(and/effectlanalysis (FMEA) Profitability methods
Faultimodes, effect’and|criticality lan. (FMECA) Index mhethods
Risklevaluation Operation[Analysis
Iderisk Mathematical [programming
Faultltree methods

Alnumber[ 0fl analysis[ methods/ for[innovation[ projectslarel describedlin[the
literature, (we have[typified themas/shown in[Table(2[2.[Some[ofthem Will be
shortlydescribed[below. Firstwill[be[presented decisiontheoretical ‘methods,
then [fisk [directed (methods, and(finally [project hanagement/methods. Analysis
forinnovation projectshas/additional requirements/dompared [to[general [project
analysis. [ /It must[ iconsider[ 'the important[ constituents[ Jofl linnovation[Jand
innovation[] management,[ | such as/ I new[ | combinations, | entrepreneurship,
entepreneurial [ /leadership, [ creative[destructionJor[Irenewal,[ Jand [ Istrategy.

Qualitative[Jevaluation[Jis[ based [lon[ knowledge, ‘experience [ land[lintuition.
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Methodsbasedlon[decision(theorylindescriptive form[areloftenuised [for[this
purpose. [Quantitative methodslinvolvelajudgment/based oncalculations, and
they producelsome sort/ofmumerical Values. [((AnderssonandTLaurila1983,p.8)
Manylofltheleévaluation/methods areldirected fowardsanalysis ofltisk.[Within
bothloflthe groups/mentioned above representatives oflthedifferent/structural
typesldan(befound.

In(thelfollowing[ paragraphlareldescriptions ofl decision[theoretical ‘methods,
risk[ management/ methods, projectl management imethods,[ and[ econometric

methods.

Decisiontheory methods often(consist/ofla mumber(oficriterialofdimensions by
themeans(oflwhichlideas[or[project/suggestions/arelévaluated. Thelevaluation
can[belqualitative, quantitative orlal combination[ 0fl these. Risk[management
methods/focuslon/finding[tisk[within[projects, andlon[managingthese risks.
Project management[ methods[ deal "with[ aspects[ regarding| management[ of

projects.

Econometric[methodsareuisedtomeasure the économy!for[something. They
arebased(onlassessmentoffutureincomes/and costs(and/they may belcombined
withsome[sort/oflrisk (ortinsafety[analysis((AnderssonlandLLaurila1983,[p.22[]
24).

The [firm mhust Seethe [evaluation [processaslalcomponent(ofialarger system that
can[bel¢alled the product development(process.[This[is[a[prerequisite!for(the
ideal JevaluationJto[ functionJeffectivelyJin[Ithe  [firm. In[Janalysis[Jof’ the
performancel ofl al project,’e.g.,l oflan[R&D[projectlitlislimportant/to[define
clearly[what aspect[of the performancewill beldealtwithlinthelanalysisfand
definelthe lTevelsand units/ofltheldnalysis.[Andersson/and Laurilalconclude(that
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the(typelofimethod to(select/depends/on(thelstagelofltheprojectlatthetimelfor
evaluation. They[refer[tol Albalalwholsays[that[*the[tool must[fitthe need”.
Thusthefollowing [tableof'stagesand thethods(Table2(3):

Table23.[Table/oflstages/andethods #zo7sx

Idealstage checking/lists

Prelstudy stage profile/orranking ethods

development|stage Econometricmethods/and/index
methods

commercialization stage economicevaluation, sensitivity
analysis

(from(AnderssonlandILaurila, 1983, . 48149).

2.2.1.[Decision Theoretical Analyses

AnderssonlandLaurilal[(1983,[p.[22[24) refer[to[ certain[analysismethods[as
decision[theoretical (methods, and they statelthat/these methods arelbased on
decision theory. Exampleslofithesemodels(arechecking lists, ranging[tethods,
the KlusTest, designreviews, Fluvius/andIdemapmethods.

Checkingllistsinclude
e checkingllist

e profile[scheme

e Idemap

Checking list

A mumber/ofiquestions areposted. Theyldanbelansweredaccording(to different
scales/tanging[ from[yesnoltoldifferent'numerical lor[verballscales. Checking
lists‘may[also beusedsuccessivelyldccordingfolscales/that/gradually become
moretequiring[(AnderssonlandLaurila[1983,[p.[122).[Thesel questions often
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appearlin(standardizedquestion(lists, this[makes the method[quitelinflexible.
Theoutcome 0flthe dnalysis may [becomedependent/on[whether(an dppropriate
listhasBeen(selected.

Profilescheme

Alprofilel schemel can[bel definedas[ al structured checklist, each! factorl is
assigned(dvaluelon(alscale. The[values/arelpresented visually(as(a[profileline.
Alprofile[schemelis(an/eéxplanation(in(orderto/guarantee(a fair[¢comparison!/for
the(different/projectslin a/projectlevaluation/process. Thefactors/canbeldivided
into[ different! groups¢.g.,[ marketrelated, technicall etc.[ Thel advantages! of
profile(schemes areassurance(thatthe most/important/aspects/ofitheproject/are
regarded, [profile([schemes/point(outthe strong [and (weak [sides 0fthe [projectand
they[offer[discussion/bases/aslaids(for(decisionmaking. The method[giveslan
averagelofisubjectivelevaluations, thislis regarded(as/a/disadvantage.[Andersson
and[/LaurilalJrefer Jtol lexperiences! lin[Jwhich[Iprofile[ Ischemes( havel been
successfullyusedlasdiscussion[bases forldecisionmakinglandlas prioritizing
instruments|in [the @valuation work [((AnderssonlandLaurila1983,p.(124).

Rangingthethods

Ranging[methods[passjudgmentlon/productsiand projectlideas/according[tola
number[oflfactors(that[havelsignificance for(theselection[and[eévaluation. The
number [offactorsmustbe limited (mainly [tocritical factors. [ Then avaluelscale
forléach(factorlis/decided. It ¢can(beleither mumerical [or verbal [((Andersson(and
Laurila, 1983, p.[127(129).

KlusTest

TheKlusTest[Wwasdeveloped[ by John[Klus[ofl thel University[ ofl Wisconsin
underanlindustry [supported[grant. It[is[awholly computer[based[decision
supportltool[Iproviding[lexpertIdiagnosticl information[ for[ Inew![Iproduct

evaluation. Thesoftware(tool[provideslalstructuredprocedure! for[“concept”
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stage! product( evaluation[ where[ uncertainty [ is[ high.[ The program[ has[ the
following functions:

] assistsiproduct(evaluators

] identifiescontributing factors to[product/success

] provides/consultation rather(than/specific[recommendations

1 develops!]anl]understanding[] of] the[l company’s]success[|and[ failure

characteristics

TheKlusTestlevaluation[foollincorporates multiple methodologies, [identifying

critical [issues[that[ contribute[to[making[theloverall evaluationdecision. A

company| knowledge( basel isl created! from! thel threel existing[ imodels! that

compriselthe KlusTest:

'] ProCon! Evaluation[model,[al product($creening modelthat[ combines/the
opinions/ofimultipleévaluators; ProConlis[based (0on(an(internal ([database[of
industry wide[success[parameters/arranged much like @lpre(set/questions list

(1 Market/TechnologyAnalysis(tool[that profiles[the hewness[oflthe[ market
and[technology!(tolthe firmlaslal graphics[presentation. Itlalsoldetails the
course oflaction [thatthe firm[oughtto take

(1 Competitivel /Advantagel Ratings[ linstrument[ that[ ‘lexamines!( ‘thel relative
protectability [0f(the [product/concept. It/isarranged [around a iumber ofiprel

setlquestions

This[test produces aldiagnostic[ tecommendation, butdoeshot producelthe
complete/answer. It[presents/moreinformation within/a[systematic[framework
to[betterlunderstand [the relationships (between market, technology, businessand
competitive advantage! factors[ within[ thel context! ofl thel companyspecific
considerations in[/determining[ product(success.[ [However, lit[ linvolvesl no
creativity,[ it[ does[ hot[ allow[ item[ combinations[ or[ interlinfluence analysis.
Klustestlis'composed 0f(63 [preset/questions that/are answered [by [tating[on(a
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scale[ 11110, that[makes[ it inflexible.[ Oncel the  analysis[is[ performed!the
computer[ program[ does[ hotlallow[any! adjustments without! performing!/the
wholel@nalysisfrom[the beginning. Thetest/is[fobe operated on/one,[or(several
computers. Eachévaluatoranswers/questionsdisplayedon(thescreen.[When/all
evaluators/have(responded, allldatalcan belconsolidatedonlonelcomputer(for
generating(theldnalysis. [Thefinalreport/is[produced(to/aldisk file[and [¢an(also
belprinted. The KlusTest program(is/tecommended(at/the concept/stage but!it
may!alsolbeused atlother(stagesoflthe developmenticycle.[Companyspecific
advantages[ ofl the[test[are! that[thelopinionslarelreviewed Wwithin[alstandard
framework [ and[that’ company knowledgeand experiencelis[tetained in[the
databaselafter(the[company [fexperts” have(left/the organization. KlusTest(also
actslas(al[learning/tool”[to help mew [srtaffideveloplexperience faster. [(KlusTest
homepage 1996, private discussions with John Klus, May2000)

Designreviews

Thel principal[ objectivel ofl al designl teview! program!isl tol ensurel thatl the
requirementsofl the productlarelcorrectland [will[be[met, [and [will (tesultlin a
reliable, iseful and[saleable product.

Particularlytheldesign review[process/is/designed to €nsure:

[Ttheproduct eets specifiedrequirements(cost/effectively

[Tthe productsatisfies/dustomer(needs

[Tthe [product/and/its€lements can(be(safelyland €conomicallyanalyzed
[Trequired(design, manufacturing/andlinstallationmethods (are beingused
costshavebeenOptimized afteridonsidering(all product requirements
[Ilscheduling/considerations(are ‘taken [into/account

[Idomponents/areused within their[specified [performance [and [stress [ratings

Designlteview! facilitates assessmentl ofl thelstatus/ ofl the design. Itlidentifies

weaknesses and guides the project/team/towardlappropriatecorrectivelaction.
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Itlfurther[accelerates maturing[ofTthe ‘productlor/process by teducingthe tfime
needed[tolstabilizeldesign details, and allows[production(to[proceed without
frequentinterruptions. MDesign[review [also[stimulates éarly improvement(ofithe
product[(CEITEC11601992,p.15).

Therelareldifferentdesign(reviews(that/depend on the(stage oflthe [project (CEI
IEC11601992,[p.[13):

e preliminary/designreview

e detailed/design/review

¢ finalldesignreview

¢ manufacturing/design(review

¢ installation/design/review

e useldesignlreview

Designl reviews| arel separatel from[ planning and[ scheduling[reviews.[ [ They
should complete[ onel another. The[ persons( executing[ al design[ review[ are
assigned clearly(specified/task [jobs [to perform[during the analysis/process. The
task[jobslinclude! chairman,$ecretaryand a humber ofl specialists.[ A [project
manager| $hould notl conduct[Design[teviews. Consequently,thel chairperson
should ! consult! the[project imanager( to[ jplan[ ‘and[ schedulel design| review
activitiesoflthe[project.Design reviews should beconducted justbefore taking
major[ decisions, which[may[ prove! costly,[ timelconsuming, or[ difficult[to
reverse.[(CEITEC1160(1992,p.127)

Designlreview!facilitates assessment oflthe[status of thel design, [it[identifies
weaknesses and guides the project/team(toward[appropriatelcorrectivelaction.
Itlaccelerates thaturing [oflthe product(orprocess By reducingtheltime needed [to
stabilize[ design! details, and[ allows[ production[ to[ proceed [ withoutl frequent
interruptions. [[Design [teview [alsostimulates/early [productlimprovement (CEI
IEC116011992,(p.[13).[Another(analysis(methodisthe formaldesign review,ld
formallandlindependent/éxamination[oflanexistingor[proposeddesign/for(the
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purposelofidetectionand remedyofldeficiencieslin[therequirementsland the
designl| which[] could[] affect] such[| things[] as[] reliability[| performance,
maintainability [ performance maintenance [ Support[ performancel requirements,
fitness[for/the purposeland(thelidentification of potential improvements (CEI
IEC116011992,(p.9).

Fluvius

Fluviuslis[a/program(thathasbeen(developed(particularly forteamwork. [In this
program [theuseloflaldistant[thought/model (has(thecentral [part.[ Thisprogram
alsolincludes(idealévaluation(with[weighted[rating ‘pointsiandlit'calculates the
correlations between! tatings madel by different[ evaluators. Thelusel of! this
program!is[rather[timel consuming  partly because  oflthel eévaluation[ process.
Normallythelanalysis[ofl onelproblem(tequirestwofull (workdays.[(Virkkala
1994,p.1217)

Idema

Thelprogram[Idemap [énhances(theformation(oflalfotal mappingoflaproblem
situation.[ The[problem[situation is described, thelpertaining[ factslas[welllas
opinions, [ visions[or[wishes[lare[ listed, ‘al numberof[ alternative ways[ of
approaching/the problem(aresuggested. Based on theselitems/a iumberoflideas
are/generated and @valuated. The program (contains formsto guide theanalyzers
in[theirWwork.[Eachlobject of mapping[is[ written[in[twolforms, aslalshort
summary and[aslallarger( presentation. This helps[thelanalyzers/tolapplyla
distant(view[as[well[as(a[detailed [view [of the problem. Idemapis, [in the first
hand, [intended(for(the[guidance oflinnovation[projects(to’a better direction(at
thelearly[stage. Al ¢computer/ ¢combined with[a projectorlis/used in[teamwork
sessions. [(Virkkala[1994,p.218)
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2.2.2. Non/financial Risk ManagementMethods

Risk['management[ process (RMP)[ can[bel considered[ al collective hame! for
certain(methods. Themethodslarel characterized byl certain[properties. [ RMPs
arelhighly(structured, but/they [domotlimply alrigid "paint By Mumbers' @pproach.
Thelprocess/ought(tolstimulateCreativity, lateral 'thinking[andimagination, and
notldiscourage.[RMPs/are,[in[manyimportant/tespects, largely(dformalization
oflthe[common/sense(that[project managers havelapplied(for(centuries. TRMPIis
notlamew wayloflthinking, or(thelénginelofTanintellectual (tevolution,[Which
requires alsignificant/change(inmindset/to (be appreciated (Chapman dand 'Ward
1997, p.[64).[Risk[management[ methods[will[include[ Verbal, [ graphical and
mathematical models;0ften(several hodels Will [dombineonemethod. MDifferent
models frequently needtobelinked together by means [oflcomputer [programs.
Riskmanagementprocesses|furthertequireeéxpertiseland/specialist/skills'and
theleéxperiencelin(leadership.

Undertaking| trisk[ management( is[ al high[tisk [ projectlinlitself, especiallyl if
embedding [ effectiveltisk[ management(in[thel organizationlas[ivelllas[in[the
projectlinquestion(is thelobjective[ (Chapmanland Ward[1997,(p.[93).[ The
formalization! involved in[ RMPs[is[lal centralpart[ ofl the lcommunication
processes(involved. Thellevel land[kind [ofl¢communication[RMP[can[generate
canl lead[ to[ significant( culture complex ‘and fundamentall changes[ within
organizations. Because[RMPs[canbelconcernedwith very[complex[issues,[it(is
veryimportant[ to[ have[ *keep[it[ simple”as[alguiding[principle, ladding
complication/onlywhen Benefitfromdoing(solisperceived. Theliterative mature
of[RMPis[¢entral to['keeping it simple',[using early [passes oflthe process to
identify(theldreas/thatneed more(detailed(assessment/inlater[passes/(Chapman
and[ Ward (1997, p.[64).[In[ this[tespectl the [ RMPs[temind[ onel 0f Ansoff’s
cascade process/(Ansoff1965,2416).
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Failuremode/analyses

Alftailurel modelis! thel effectl by which al failurelis observed[in[al system
component

There/aretwolcommon ways/oflclassifying failure hodes:

a)lidentification ofl general failure[modes,as derived[from[thel definition  of
reliabily

b)bylisting,[as[completely aspossible,all generic failure modes

Themostlimportant/ failure modeslarel common mode[failure[ (CMF), human
factorsland/softwarelerrors (FMEA 1985, p19).

The[Fault[ IModes! land [ |Effects[ | Analysis [ (FMEA) Jinvestigates[ [for[ levery
component/the/consequences/oflall/defined modes offailure. [Thelinvestigation
islusually/carriedloutforleach(component(inlisolation/fromthelanalysis(of’other
components, [ $incelif combinations/ werel considered [ the task wouldbecome
intractable.[This analysis[iethodhas[the drawbackthat[Specific[¢ombinations
oflbasiclevents or ¢component( failures, which[may[causelfailureloflalsystem,
may beloverlooked.[Theoutcome oflthe [study willlusually (be(a(report(forleach
component! ] giving[]details[]ofl]failure Imodes,  |consequences!and, where
appropriate, [action(fobetaken[(Ansellland'Wharton1992,p.[109). This[limits
the use/oflthe [FMEA [method [predominately [fodnalysis/ofiproducts. Examples
are[ material [land[equipment! failures and!categories ofl systems[ based[ on
different! | technologies[| (electrical,[] mechanical,[] hydraulic,[] etc.),[] and
combinations of’fechnologies. [FMEA [is[extremelyefficient[whenit[is applied
tothelanalysis(ofithe élements/that(cause(d(failure ofithe eéntire[system (FMEA
1985, p13).[FMEA maylalso belused[ for[thelstudyl ofl software and human
performance (FMEA[1985,[19). Marketing! or administration[ issues cannot
easilybelanalyzed(Ansellland[Wharton 1992, p.[109). [FMEA [and(other System
reliability and[ availability [ analyses[ may[ bel combined[ within[ al project, or
FMEA [ (or[FMECA)[¢an/belused[alone.[FMEA [is[often/usedto¢complement
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otherlapproaches,especiallyldeductivel ones, becauselitlis[systematic. At[the
designlIstage[ both!linductivelland[Ideductive lapproaches[Jare[ icombined  lin
processes[0f thought/and(analysis. For[tisk [identification/in[industrial [Systems
thelinductivelapproachlis(preferred and therefore [FMEA [is[an[éssential [design
tool.Ttlis[frecommended to[Supplement FMEA [with other ' methods(é.g., [ Where
multiplelfailures'and sequential [effects must/belstudied (FMEA[1985,p[23).
However, FMEA may [be(difficult/and [tedious [for[the[case[0f [complex [Systems
that'have multiple[functions[¢consisting[ofTa humber[of components. [ [Thislis
becauseloflthelquantity[ofidetailed System[information [thatmust/be considered.
Thisdifficulty[canbelincreased by ‘the mumber oflpossible operatingmodes, [ds
welllasby [considerations[0fltherepairland maintenance policies (FMEA[1985,
p13).[Allogical lextension[ofthe[FMEA[is[the ¢onsideration[oflthe criticality
and[probabilitylofl occurrencelofthe failure[mode. This[¢riticality[analysis[of
thelidentified failure modes(is 'widely lknown as FMECA [(Fault Modes, Effects
and Criticality[Analysis)(FMEA1985,p(9).

RiskIdiagnostics methods

Alfrequentlyused method[is the Risk[ Diagnosis[ & [ Management imethod
(RDM).[Thismethod[consists[of[four(parts: [project/identification, validation [0f
projectl_risks, 'decision[‘making[ for['diagnosed [ risks[landexecuting[al risk
management plan. The[purposelofialrisk diagnosis/isto detectthose factors/that
may[jeopardize 'thesuccessfultealization[oflthe[projectobjectives. [In[product(
innovation[Jprojects, theselIrisks[can[JbeIdifferentiated Jin terms[ofl their
technological,[0rganizational ‘and[commercial factors.[Specific(to[theapproach
in[the[Risk[Diagnosis’ & [ Management Method[ (RDM)(is[ thefocus onlthe
detectionloflgaps/between availableandtequiredtechnological, drganizational
and ¢ommercial 'knowledge, [skills[and[experiences. A [specificVirtuelislalso,
thatin[RDM [datalis[gathered by[the[project/consultant, so/that/helindividually
interviews [themembersoflthe(risk team. The[RDM /is[so [far [perceived [dsbeing
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alvaluableltoollto[ detect/ thelkey tisks[in[technologically complexproduct!]
innovation(projects. Thelassumption is madein[RDM [that(theimpactofla risk
notlonly[depends[on[the(likelihood[ofTits[occurrence [butlalsolof the ability (or
theinability [to [influence the[situation. Theimpact/does mot[either[depend (on[the
consequences ofl occurred! risk. Thus[ Halmanl[ and[ Keizer[ (1994, p.[ 76[79)
characterized risky(activitiesby:

e Thelikelihoodloflit[occurring/is/great

e Thelabilitytoinfluence the course oflaction(is[small

e Thepotentiallconsequences/arelsevere

ThelRisk[Diagnosis' & [Management' (RDM) methodlalsoldiagnoses[possibly
desirable!¢hangesin/plans, demonstrates(the implications of/ such[¢hanges(in

plans[and|[ facilitates, [ [demonstrates[ and[ ‘encourages!‘enlightened( ;gambles’

(Chapmaniand Ward1997,p.[37(38).

Iderisk

Iderisk(islaprogram(forminimizing[tisksininnovation(projects.It/is[(based [on
anlanalysis/ofpropensity [to disturbances,(i.e.,[potential [(problemanalysis. [ The
team[shouldlincludelexternallexperts. The program(guides/thelteam fo firstly
ponder [systematically (which/disturbance might/occur/in/connection to/thelidea,
secondly lhow(eachdisturbancelc¢ould [be avoided and, thirdly how[to[prepare
thelsalvationlofl thelsituationshouldtheldisturbancelappear.[ The program(is
computer[based, andlitlists the[possible[disturbances;[thellikelihoodand[the
seriousness[ ofl éach[disturbancelis[tatedonlalhumerical [$cale, the means[to
avoid(theldisturbancelis[tated onlalhumericalscaleland, finally the ways[of
salvation are(listed. [The computer[program makes/changes in[thetexts(easy, it
automatically [presents/aldocument(and [it[makes it[€asy ‘to/continue(the heeting
after(a(breakorlafterthe projectihas/proceededand mew/ situations occur. The
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program/[further(offersaHelp function(that/provides(the analyzers/with[advice
onlhow(tolproceedlin[the analysis. Iderisk alsolattemptstoltecord caseslin
whichlitlis[particularly [important[fo[¢ontinue[to[create[ideas for [temedies/and
preservations. (Virkkala[1994,[p.1219)

Fault[freeldand [€vent free(dnalysis

Twolcommon/[approaches(uisedinlalsystemfailurelanalysis’context,[ hamely
Faulttree(analysis/and [Event/treeanalysis[(Chapman(and[Ward 1997, (p.[136).
Fussell[ pioneered( Fault/freel lanalyses. [ /[ Tt produces/ lal description(lofl ‘the
relationship (between(the(set/of basiclévents/and some(specified fopevent. The
topleventlis(thelévent[oflinterest, in(a[risk analysis(itlwould(be lthe[particular
riskunder(study. [T Starting[withthis(tisk, [the next[stage Wouldbelto explore
how theévent/dould havelarisen from[Contributingeévents(Fussell 1976, p.133[]
162).[Event/free analysislinvolveslidentifying asequencelofleévents that/¢ould
follow [ from[theloccurrenceJofl jparticular( risk[Idriver[configurations, "and
representing [ thel possiblel scenarios[in[ al treel diagram[ where[ each branch
represents(an(alternativepossibility [((Chapman/and Ward[1997,p.[136). Event
tree analysis/is(often used/in[project/planningdctivities(that/do motnecessarily

involverisk[analysis.

2.2.3.[Project Management Methods

Activity[planning methods

Several 'methodshavebeen presented for(uselin[project/planning/and[¢ontrol.
Thelmost known are[thelcritical ‘path method [(CPM), the[program evaluation
and(treview!technique (PERT), thelgraphicl evaluationand teview!technique
(GERT)[and[the[iGantt[ chart.['According to[ Elmaghraby[ (1983, p.[26[57)
numerous’ computer programs arelavailable[for application oflthese methods.
Analysis[can[be[made!( for[ Ipossiblel project Joverruns(and[ Jaccelerations.

Silverberg((1991,p.46(49)(presents|algraphical [process topredict R&D[project
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eventsandlassignlerror/bars/tolthe predictions. IThelprocess is based onlthe
same! basic[ presumptions/ asl GERT,[i.e.,[ projection[ from[ past[ events.[ The
prediction[ dates oflthe key[ projectl milestones,[ likel first! product(ship[date,
against(theldate of projection[(Figure[2[1).[AVverylimportant[¢lement[oflthe
graph(is(the(completionline(where thepredicted [dateof[completioneéqualsthe
actual(date/oflcompletion.[Well imanaged(projects(approachthe completion(line
horizontally,(i.e., they[domot/change their/schedules. Poorly (behavingprojects
approachlerratically [0rnearly [parallel to 'the [completion [line forlong [periods [of
time. Onelnotable(featurelis[alkink that¢an[oftenbeldetectedin[thelline for
somel[projects,(€.g., Project2 inFigure2[1.

Thel project planning[ team[ may![ provide[ al high[tisk[ environment for[ risk
analysis(becausel¢.g.,[if[ project[management(is[ineffective.[ The project/team
members[ /may[ notl /bel [familiar[ lwith[Jeffective Iproject risk[ Imanagement
processes, [ arel familiar[ With[inappropriate[ risk [ management[ processes,l come

fromvery(difficulticultures/ortheycome fromcompeting0rganizations or
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departments(Chapman(and Ward(1997,p.[93). The EDCP mustthereforelalso

examine/thelanalysis/team.

Thelsimplest/projectlactivity [planning models, whichl[explicitly ¢onsider[tisk
are[ PERT[(Programme' Evaluationland[ Review[ Technique) models. They
portray [projectlactivity [Structurevialanactivity ‘onlarrow(or(activity [Fon[node
diagram[tepresenting[ precedence! constraintsand/uincertainty [ associated with
the duration(ofleach(activity[directly [vialaprobability distribution, which(may
be picturedas/a/cumulativeprobability curve. [Firstlintroduced/inthe late 1950s
(Moderland[Philips,[1970),these[modelsare[still'the basis[of T muchlofTthe
current/project/risk[tanagement. A keyshortcoming [0fTbasic[PERT models[is
theassumption| that[ activity [ probability distributions[arel independent, [ both
causally[Jand/statistically. [ IPERT[ Jestimates( Itime[ Irequirement  Jofl |project
activities.[However, lit[does mot/consider(the[state 0flthe project(system mordoes
itladdress/the transition between time periods. PERTIdid mot/consider [risk.

Alsecond[shortcoming/ofibasic[PERT modelsis[the need for(direct/éstimates(of
how [ long[ anl activity[ Wwill[take.[ Some! further[ developments[verel madel to

overcome/the shortcomings.

Thelshortcomings[0f[PERT [were tecognized and [partly resolved as(part/ofithe
GERT(Graphical [ Evaluation[ and[ Review[ Technique)[ approach.[ It[ uses a
Markov [ or[lsemiMarkov![ process model,[ ‘which[ lcan[ bellembedded[lin[Ja
generalized[PERT model. Inla[Markovianprocessone[probability [distribution
defines! thel 'state’[ thel system[is[in[ (how[ much bfl the[activity[ has been
completed)land(another(defines/the “transitions’ (between timelperiods/(activity
rates[ ofl progress)[ thatl are[ised to[ ipgrade( the! fstate’.[ Graphical [ PERTor
GERT defines the(state oflthe projectsystemdswell[ds[the[transitions (between
different timel periods. Synergistic[PERTor[SCERTinvolves[alfault(treel or
eventltree hodel/@mbedded(inla[GER T model. Thelshortcoming 0fI(GERTis the
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need(to inderstand(the matureoflthe [tisk [tealized before[¢onsidering effective
responses.[ Thelshortcoming[ oflthe need tolunderstand!the natureloflthe risk
realized (before[considering/effectivelresponses was(recognized @ndresolved/in
themid[1970s!as [partlofithe[SCERT [(Synergistic[Contingency [Evaluation/dand
Review[Technique)approach[(Chapman([1979,lin[Chapman(and[Ward[1997).
TheSCERT lapproachlinvolves(afault/freeor eévent/tree model embedded(in(a
GERT model (Chapman/and Ward1997,p.[89(91).

Quality [ Function[ Deployment[ (QFD)[ consists ofl al series[ ofl four[ different
analyses[oflwhichTQFD1 [focusesonlthelconcept. [QFD2focusesl onlproduct
structure, [(QFD3 [on[ thel production!process, and QFD4[ on[ production. The
analyses/dependion/each(otherlinlaconsecutiveWway. QFDIlis/characterized/ds(a
fairly[$impleltool, butlit[requires processing of quite(largelamounts[of! data.
(Turunen(1991,p.[21122)[TAcomprehensiveanalysislof’alproject(requires(all

fourlanalysesland means(atime/consuming work.

TheuseloflalQFD lapproach/links(customers/toengineering/and manufacturing
decisions[so[that[ products’canl be manufacturedefficiently and exactly.[ By
linkinghouses, the mew product(team(dssures(that[thevoiceloflthe[customer(is
deployed![ through!tol manufacturing. Some[ brganizations| findl QFD[ overall
formallandburdensome. [ This[may[bel truel becausel construction ofl al set’ of
houses[for[QFDI ¢anltakelal tremendousl amountofltime[(Urbanland Hauser
1993,[p.[3471348).Theladvantage (oflthe House 0f[Quality[isthatit/displays the
keylinformation/that/the mew [product(team(needs foralsuccessful[design. By
making thisinformation(explicit/itiremoves/hiddenldgendasdnd helpstheteam
avoidunnecessary mistakes/(Urban/and [(Hauser(1993,p.[347(348). By various
claims[QFD has[reduced(design(time by[40% and design[costsby 60% while
maintainingor/énhancing(thequality [0fTthe design[(Hauser[and[Clausing[1988
inUrbanland Hauser(1993,p.(340).
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Thellinking[0f/Customer Needs [to EngineeringCharacteristics arksthe House
oflQuality[Approach. IOnelconvenient/diagram [fo (help[inlinking[eéngineering
variables[to the(detailed[customer needs/is[shown(in Figure(2 (2. Because0flthe
distinctiveshapelitlis(called the"House[of Quality." [Thelinter functional [feam
i.e.,[Imarketing,[ engineering,  R&D, [ production and[ so” on! puts! thel house
together.[(UrbanlandHauser[1993,(p.[340)[ TheHouse  ofl Quality[links[the
"whats," 'the[ customer[heeds, tolthe[ "hows,"thel éngineering characteristics.
The following taskis[to [take theléngineering characteristicsds[the"whats",[and
link[them[tolanother[setl ofl "hows" [parts[characteristics[or[ product! features.
Thuslaltepetitive[changing[oflthe*thow” [fo[ff'what” [produceslananalysis(chain
(Turunen(1991,[p.[33).[Onelapproachtothis(tasklis/to us[the house diagram
gain, butlin/arevised manner. Theléngineering[characteristics(become/(the [fows
ofthe next/house, whilelparts(characteristics[become(the[¢olumns(as/shown[in
Figure 23 [(Urban/andHauser(1993,.347348).
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from/the“*how” [to the “'what” When transferring from(one House 0fIQuality [to
the next.
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Econometrictodels

Overlthelyears/allarge mumberofleconometriceévaluationmethods have been
developed. [Econometric/models are[primarily[usedfo[evaluate[projects. [ They
domot(focus(on risk, but(risksmhaybecomeapparent/throughlindications oflow
economic! performance.’ They!(linclude! lcommercial estimation, [ Jas[ welllas
technical[and[financial [éstimations.[A[common [property [for[most/économetric
methodslis[that/theylinvolvelvariousdegrees ofl ¢alculationWwork, but/some
basical[ factor must bel estimated.[ Often! this[ estimated factor[has[al big,
sometimes[decisivel impact[lon[the[Janalysis[result.[ '[Econometric[ methods
consider[ thel[ time[ factor[ separately, they[are[ simpleto[use, theylcanbe
combined with[tisk[evaluationlandthey[canlgivelanlindication[oflthelsales
volume(for Breakeven. However, the [économetric thethods[do mot[donsideron [
quantifiable(factors, [they [fequireinformation thatlis[difficult/tolobtainlat early
stages' | and[ | they[] cannotl | consider | multiples' ] ofl | evaluation[ | dimensions
simultaneously.[ They[donot[optimizelor[maximize. They[produce numerical
values(thatcan(steer(the thinking. Econometric methods express/theloutputias
onelsingle/valueland[they are[suitablefor(use at(laterstages. (Andersson and
Laurilal1983,p.[27) Econometric methods(involve ¢alculationwork, based on
datathatimay(beldifficultfo[obtain(atlearly project(stage. Therefore[somebasic
factors/must/belestimated, and[they often havelalbiglimpacton/the analysis
result.[ | Literature[ | offers(] at[ | least[ | 14[] different! ] econometric[] methods.
Econometeric/thodels ise/conceptsand thethods [fromaccounting.[A mumber [0f
econometrictethods arelisted ih[Appendix 1.

Operationanalysismethod

Operational [analysis[modelslareloften basedoneéxactéconomical [datalthatlis
difficulttolobtainatlanlearly[stage. Operation analysis methodslare(based on
mathematical[ programmodels. They[ consider[the[ time[ factor[as wellas
multiples[ ofl evaluation[ dimensions[ simultaneously. They[ consider[ tesource

limitations[and[ they allow! testing[ ofl severall strategies. However, operation
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analysis[ methods[ require[ hard[folget[ data,[ they[ are[ costly, [ they[ putl high
demandlon'theuiserand[they(requirela[¢omputer. Operation(analysis/methods
haveltheladvantage(that[theyconsider/the time[factor(separately,(they consider
multipleslofiévaluation/dimensions/simultaneouslyandtheyconsider tesource
limitations. [ Theyl allow!testing| of! severall strategies| (Andersson! and! Laurila
1983,[p.11[and27).

2.3.[Characteristics of Different Methods

Findings from[the diterature
Anderssonland(LLaurilalmadelan(éxamination about/the useloflidealand [project

evaluation methods/in[Swedishlindustrial (firms. Theirinvestigationsshow [that
circal 50% [of thelinvestigated firms[ use some[ sort[ ofl product evaluation
method. InSweden[68%[of! 125 examined large(firms[used/some evaluation
method(Anderssonland LLaurila1983,(p.(18).

They!(alsofoundthat/thelorderofpriority when[¢choosinglanalysis method[is(as
follows:

1. degreelof'commercial reduction(oflihsecurity

2. degreelofloverrun

3. degreelofltechnical reduction(oflinsecurity
(AnderssonlandILaurilal1983,p.108)

Fahmiland[Spatig[(1990)suggestalset/ofl guidelines(for the choiceloflproject
evaluation’and/selection/models/andlidentify five keylissuesthatmakela foute
to thelappropriate project/selectioninethod. Thelissueslare: ¢oncentration on
most[critical [problems; degree ofl quantification oflrelevantfactors; degree of
interdependence | between![ | projects;[ | consideration[ | ofl Isingleor[ I multiple

objectives;and, finally, degreeofTrisk.
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Thelextent[ofTuseloflproject evaluationmethods/dependsonlthelinfluencelof
background!variables. [ The[ variables[ lincludellinter[ company[ lenvironment,
company [ structure, [ lsurroundings, [ lextent[ lof T R&D [activity.[ Therefore[ ithe
evaluation[ system[ must be[ designed[ to[ takel into[ accountancy! thel special
circumstances!in[ the[ company [ (Andrén(1980).[Danilallists the following[13
main/types of R&DU[evaluation[methods:  tatio,[ scorel index,  programming,
portfolio, matrices,[ systemic, checklist,[ televance! trees,[ table, multicriteria,
consensus, | graphiclandlintegrative. T On/[thebasis[ 0fl Tthel description[ oflthe
methods and [ on[ discussions[ with[ representatives ofl French[and Japanese
industriesDanilaltated[theethodsforusefor[R&Dplanning[andfor[R&D
strategy (with tespect[to[their formulation and [implementation. Hel found that
excellentltovery[good tating foruselin[R&D [planning/danbeobtained by [one
oflthelmatrix methods, and(that[¢hecklists[and consensusmethodsoffer(very
good[rating. Danilal further noticed[anlexcellent/to Very[ good rating[inlone
integrativemethod, and [Very[good/ratinglin/onelconsensus and onelintegrative
method. [Both[for[R&D [planningand(strategy [theléxcellent tatings/occurred in
the formulation [process, none [for[projectimplementation/(Danila[1989). A [risk
analysis[ system/is[ part[ of  strategy[ development,as[itl fitsinto[ thel project
generation[ and! selection step[ 0fl the actionl tyclelinl strategic development
(Ansoft,[1987,[p.[178).[Chapman[(in'Ansell landWharton 1992, [p[35/39) states
that/the designloflalmethodle.[g., an[analysis[method, involves ¢hoosing[or
developinglanlappropriate inodel/method/[softwarel combination. [ This[is[also
true[when[developingaltisk[ analysis method forlalparticular kindofltisk
management/in(a(particular(context, forlinstancefolanalyze tisk[in[innovation
projects.[Hefurther mentionsthat/the[timeand toney(available[to[perform[the
analysis, and(the expected futureluse, arelobviously [important[¢onsiderations,
as(welllas[the[immediate(task. The designloflalmethod[is also[hecessarilyla
process, whichlis/dependentiponeéxperienceand intuition.
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Allverylldetailed[ treatment[ lofl Isources!JofT Irisk[ Jand[ Iresponses[]involves
considerable/eéxpenditurelin terms[ofistaffleffort/and information tequirements.
[t(hasimportant/benefits, however. A method for [projectplanning[¢an(yet/be
designedtolmake ise/oflsimplermodels, following[a/fairly[obvious/sequencelof
simplifications[(Chapman/in[Ansellland'Wharton[1992,p.[36).[ This[Suggests
that[almodell for[ tisk[ detectionalsol can[be developed aslalcombination[ of
severallsimplelmodels. Because(the tesultloflaltiskanalysis/in[anlinnovation
projectmay [influencetheprojectplanning [the(designof'alrisk [dnalysis tethod
forlinnovation[projects (must[strike albalance between[detailed [treatmentand
useloflsimplermethods. Thelanalysis[¢riterial¢an[bel¢lassified [or grouped in
several[ways. Anderssonland[Laurilal (1983, p[25) group[themlaccording[to
three mainl groups[ofl characteristics: [properties/ofthe method, application[of
themethodlandlarealofluse. Thelgroups/are(further/divided intosubgroups.

Alpurposeful [ way! tol group!lthel criterial for[thel analysis/ process is[tol first
determinedppropriate main(groupsland(then, within[them[Sublgroups. The(five

main/groupslare:
1. application
il. deliverables

iii.  inputs
iv.  intermediates/ofianalysis/(concept/and resources)

V. uses

This[grouping will beised/in thiswork.

Application[ covers[thetypeloflactivity[in[the[project/that shallbelanalyzed,
deliverables(describethe(types/ofiresultorloutcome thatthe lanalysis(is required
toproduceand [inputs(tepresent/the fypesofidatalenteredintothednalysis, and
thelway theylareentered. Intermediates(oflanalysis/includelthelindividual items
oflthelproject/thatiwill Besubject/to @xamination/duringthelanalysis. Finally,



70

Table[2(4.[Analysis Criteria #1561#

CRITERIA [ GROUPS CRITERIA[SUBIGOUPS

AMPIRILIMICTATITIIOMN  |Possibleltoltest(severalstrategies

Prelprojecting

Product/development

Administration

Production planning

Marketlintroduction

Themethod expresses valuelin@bsolute umbers

DELIVERABLES Themethod expresses(valuelin relative[numbers
Verbal ltable

Graphical presentation

Report

INPUTS Brainstormtype
Includesmon(quantifiable [factors
Guidance

Rating

Requirements(on/in(data

INTERMEDIATES IOF Project[character, environment/and boundaries
ANALYSIS

Concept, [generally

Concept attributes
Concept/components
Knowledge

Resources, lexplicitly, [generally
Resource ldcomponents
Resourcelability
Optimalresourcelallocataion(donsideringresource
limitations

Timefactor(treated léxplicitely
Includes multiple(criteria
Considers lihsecurity [@xplicitely

UIISIIE(TS Requirements dn user
Costloflintroduction
Costloflise
Requirescomputer
Teamwork

Guidance
Requires|database

thelgroup(calledlusesdealswithlitems/connected with the useloflthe different
methods. Totally35[@nalysis/(criterialwere found (in the literature(study. Table 2]
4iststhegroups/and(sublgroupslofianalysis(criteria. There/drefive/groups, the
numberofTsublgroupsWwithin eachl grouploflanalysis(criterialvaries between
fourland tiwelve.
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Within[thelapplication[grouplthelsub/criterialstrategy ! testing, [ pre[projecting,
productldevelopmentland marketlintroductionlare(related[tolinnovation. [ The
subl¢riterial administration, and[production[ planning relate to imanagement.
Within[thelintermediates ofl analysis/grouplthe[sublcriterial concept, concept
attributes, [ andl components| telate! to[ thel theories 0fl Levitt, thelsubldriteria
knowledgeland(tesources(telatetolthetheories[of(Hedlund, Penrose, Nonaka
and(Takeuchi.

The majority [0fltechnical ihnovation[projects were initiated by “need[pull”. [ The
opposite,[ F‘need push”,that[ stems[from[ new[ technical [inventions[ seeking
applicationlis(scarce.[Also(the success of[need[pull”[projects hasbeen better
(Virkkalal1994,p.(28).

Most[Jof[the[literature [ Jabout[Jinnovation[Jdescribes[technical [ linnovations.

Innovationsinlotherbusinessfields are muchless frequentlydescribed.

Sjolander(1985)lindicates|that[inlanlanalysis/ of! the[performance, e.g., 0fla
R&D [project, litlis[important[to[define ¢learly [what aspect[oflthe[performance
willbeldealt(with[inthe danalysis.[One must also(define(thelevels and units[of
thelanalysis. Innovation/performance may, ¢.g.,[be(telated to[two dimensions:
frequencyland[value. Twolindependent measures[ can belapplied: [degree of

innovationlandéconomic [Value.
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Frequently many (of'the thethodsare[referred to by means(ofldcronyms. [A [ist[0f

somelcommon/methodmames/andlacronyms/is [presented below.

Risk/directed methods

formal(design review [TITTITTITTITITITTITITIITITITIITITIITITFDR

preliminary(design review [P DR
manufacturing(design review [TTTITTTITTIITIIITTIITIIITIIIIITMDR
useldesign(review [T DR
detailed(design(review [ITITITITITITITITITITIIIITIIIIIIIDDR
installation(design review [TTITTITTITTITTITIITIITTITTIITIITIITITITIDR

finaldesign review [TITTITITTITIITITITIITIITIITITIITIITIIITITIF DR

faultimodes and(effectlanalysis [TITITTITTITIITITIIITITIIITEFMEA
faultimodes, effectland [criticality lanalysis [TITITIITTIITIITIIIITFEMECA
common [mode failure@nalysis [TITITIITITITIIITITITIIITICME
risk(diagnosislandmhanagement ethod (IR DM
riskthanagement(process [TTITITTITITITITTITITITITTIITITITITIITR MP

ManagementI(directed thethods

quality functiondeployment [TTITTITTITTITTIITITTITTITTIITIITIITIIIQFD
programme eévaluationland review [technique [TTITTIITITIIITPERT
graphical@valuationland review [technique [TIITITTIIIIIIIIIIGERT
programme eévaluationland review ‘technique [TITIIITIIIIIIIIIISCERT

Conclusions/aboutdifferentmethods
Alprojectlanalysis/modell¢an(belc¢characterized [by [thelitem [within the[project
that(it[focuses on,or[bythe aim[that[the analysis[tesults arebeinguised for.

Examples arel methods![ thatl focus on[ activity, on[ components[ ofl existing
products, (0on[the(relation [between [productsand(market, [on[product(structure, [or
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on[production[process. [Dtherléxamplesarelanalyses Wwhere thelresultsdre(going
to[be ised(as(risk indicators for financiers, (or where[the [fesults Wwill be hised [for
developingafirm’s[strategy.

Thelmethods[¢anlalso bel¢lassified[according/to their[structure.[ Thelstructure
may [involve(lists,[tables, and[graphs.[ Thelanalysis[mayapproach(the project
starting[ from[its[ details, working[towards/ largerentities(i.e.,[ al bottomup!]
approach, lor[oppositely, the[project may belapproached from/the top [working
towards(the(details(i.e., the [fopdown [approach[(Ansellland'Wharton, 1992, .
1071108).[Thelstructurelalso dependslon the mannerorl¢xecutionoflanalysis
e.g.,/whether(the analysis/is [done By [d[team[or by individuallanalyzers, whether
thelanalysis(is[donelin[Wwriting or[verbally. Themethodof the presentation [of
analysisresults/haslabiglinfluencelon/the conception ofithemodelle.g.,[wWhether
it(shallbelpresented in teport[form, tolanlauditorium, or whether(the results
shallbeldistributed toa(large mumberloflieceivers. Thelpresentation[is usually
composed/ofidifferent/deliverables(e.g., [text, lists, [tables, [graphsor reports. The
medium/[ in[ which! the[ analysis[is[ performed  has/ albigl influencel on[ the
composition[oflthe model. Forlinstancean(analysis(donelin[writing(e.g.,[With
paperlandpencil,[may require(a different[structure thanlanlanalysisperformed
with(thelaid[oflalcomputer,its[peripherals/and [program. The[latter (make up(a
carrier for[ thelanalysis/ model. Most[ of’ thel analysis methods[foundlin'the
literaturelare [performed [in[writing. Many [0fTthem are[structured(as/lists, [tables
andgraphs, [Some/also/use rating(andlalgorithms.

Common/ structural constituents[ ofl an[ analysis[ imodel[ arel inputs,[ research
objects, [intermediates[oflanalysis, modell¢arrier,[and [deliverables. The [tesults
oflthelliterature[ study Wwerel[used[tol examinelin[What[tespect/ each method
covered/ thel different! criterial ofl analysis.[ Thelstudylinvolvedl altotal of[24
different methodsinvolving[tisk[ imanagement/ methods, decision!theoretical
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methods, [ 1project i management/ Imethods,[ leconometricl Imodels,[and[ idea
generators! The[ number( ofl analysis[ criterial covered[ by eachl method[ was
counted.[Table[2[5exhibits(how [many/¢riteriafor eéachlanalysis[were[¢overed
within[eéachloneloflthelfivel ¢riterial groups.[Theltablel shows!that[ oflthe (24
individual [ test[ methods only[ six[ methods! covered more( than[ 15[ analysis
criteria.[Seven/methods(left(at(least/onelentire[criterialgroupwithout/coverage,
oflthese[four methods left[twolor more entire[groups uncovered. Thellargest
coverage (24 [individual driteria)[was teported for Klustest, the[tisk [évaluation
method[ covered[19( criteria. All theimethod[ types[exhibited[ quite[allarge
dispersion[in[the[ numberlofTIcriterial icovered by the[lindividual Janalysis
procedures within[ eachl type[ group.[ Fivel separatel tables! that show[ which
methods|(deal with[different/criterialsub[groupswithinthegroups(oficriterialdre
presentedlin[Appendix (2. Therelisloneltable forléach/group oficriteria.[Also[ the
project management(methods, as[welllas[theléconometric, operation[analysis
and[ideal generation methods were[analyzed[inJalsimilar[way. They[are
tabulatedlin[Appendix[1.[ The  tesults[ from![thel literature study! furtherreveal
that!thel different/ analysis/methods! deal [ Wwith[quite[ different[ analysis[¢riteria
within the[criterialgrouplintermediates[oflanalysis. Table 2[5 [(Intermediates [of
analysis)lislan[exampleloflaltablethat[shows[which[methoddeals Wwith sub!]
criterialwithin(the[¢riterialgroup oflintermediates oflanalysis. The(table[shows
that[ most[ ofl the analysis[ methods cover[ conceptlrelated| criteria. Only[ four
methods, [Klustest, Riskévaluation, (QFD3and[Profitability (method[cover(also
resource (related

(criteria. Thetablelalsolshows [that[six hethods(consider(only [one0r moneloflthe
sublcriteria.[ Apparently[suchmethods ¢annot[penetrate[ éither[the ¢conceptlor
the(resources(of’aproject/toothoroughly. Most oflthe methods ¢an/belapplied
for[] productl] development,[] productionl] planning[] and[! prelprojecting.
Administrationland/marketing innovationcan(belanalyzed(only by a[few(oflthe
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Table2[5.Number(ofItems [per/Analysis(Criteria/covered by [different
Analysis/Methods #1s72#

MMIIIITIIICriterialgroups Appli [Delive Inputs [[ntermed|Uses [Total
cation [Rables iates(of number

Methods analysis items
[MIIMIMNumber 6flitems [dovered covered
Decision theoretical hethods
[ |Checkist 1 1 2 1 3 8
[0 |Profilel[Scheme 1 1 2 1 3 8
[0 |Ranginglethods 1 1 2 2 3 9
[ [Klustest 4 4 4 7 5 24
1 |Idemap 2 2 4 1 3 12
Risk Management
(I |PERT 1 2 3 5 4 15
I |GERT 1 3 3 5 4 16
[ |SCERT 1 3 3 5 4 16
[ |[FMEA 1 2 0 3 3 9
I |[FMECA 1 2 1 3 3 10
[ |Risklevaluation 5 2 1 7 4 19
[  |Iderisk 1 1 1 1 4 8
[ |Faultlfree 2 1 1 1 3 8
Idealgenerators
[0 |Idegen 3 2 3 1 7 16
(I |TRIZ 3 0 1 0 6 10
M  |CyberQuest 3 1 | 0 7
Project Management

Designlreviews 1 1 1 2 4 9
M |QFDI1 2 3 1 3 5 14
M |QFD2 0 0 0 2 0 2
I |QFD3 0 0 0 3 0 3
M |QFD4 0 0 0 1 0 1
Econometricmodels
[ [Profitabilitythethods 4 2 | 3 4 14
] |Index[methods 2 0 1 3 3 9
Operation (@nalysis
M  [Mathematical programing 2 1 | 4 4 12

methods

c:\wp\Dr\Avh\Wbook\WkbTab03.xIs[SheetMethods1der. fr. WkbTab02.xls[Anlafig6.xls (&
Bascol13.x1s(7.4.00 Updated:(17.4.00;2.5.00;125.9.00;/30.9.00;12.10.00

methods. Veryfew[oflthelindividual methods ¢over/severallobjects(oflanalysis
in[the(samemethod. [Klustest[¢overs[most[oflthe[¢onceptiand tesource telated
characteristicslas[welllas knowledge. Klustest[¢an[be characterized [bybeing
quickland/selfléxplanatory((requires/little guiding), butiwith[its preset/questions
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itlisinflexibleand[does[not[allow [item combination orlinterlinfluencelin(the
analysis| process. However, QFD/[is[flexible, allows inter(influence  between
intermediates(of’analysis/andlinter ¢omparison(oflitems((correlation). Tt[focuses
on[product/market/production(relation, andlis[lesslapplicable!forlservices! or
administration projects.[However, d [ comprehensive dnalysislincludingall[four
stages/isla/very[timelconsuming(task. Therelis[nolinformation én/guidancelin
QFDlanalysismethods(inthe literature.

Only[Klustest and[ Idemap[offer[ guidance duringlinput;[ PERT, (GERTand
SCERT havellimitedguidancelin[somelapplications. Klustestland [QFDoffer
deliverableslas/absoluteland|[telative numbers, it alsopresents(tabular/listsas
welllasareport. [Profilelschemes, [the[profitability method, FMEA, FEMECA land
thelrisk [ evaluation ‘methods[ bffer[ graphicall presentation. Alsol thel project
management methods,as[welllas(the économetric, 0perationdnalysis/andlidea
generation[ methods[ werel analyzed[inl[alsimilar(Wway.[ They[areltabulatedlin
Appendix[1.[Thelrisk[ management! methods[arel primarily[intended[ forltisk
management/in(connection foproductdesign or[projectplanning. Eachloneof
the decision(theoretical (imethods dependson(fixed[questions or[question(lists
that[imust bel answered, tespectively. Eachl onel 0fl thel project. management
methods( focuses onl components ofl product orl onl fault,l on[product/market
relation, IproductlIstructure, lor[iproduction, [ respectively.[ /'The[ leconometric

methods/arebasedlonléconomicalfactors(only.

Anlinternetlinvestigationlindicated[that[ computer[based!versions[ ofl analysis
methods(presently¢anbelobtained. [QFD, FMEA [and(certain[FDR [analyses/dre
examples(oflthis.
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2.4. Voidslin(the Field of(RiskDetection'in Innovation/Projects, a Place

forContributions to[Science

Aslseen/fromthe Tables[2[5[and2[6,theiteraturesurvey revealed thatmolone
single method[ ‘was encountered[ in[ thel literaturel thatl covered[ al combined
analysis[ ofl concept[ attributes and[ components, knowledge, and resources
attributes and components. Nol method[ could, in[ addition[tol this offer[the
possibilitytocorrelate [different/items/during/thelanalysis/process. Furthermore
nomethod/was(available(that/could accommodate the guidance functionstolthe
nature of! thel project.[ Thesel shortcomings( represent! thel knowledge! voids
detected/in the researchlobject.

Table[276. Intermediates0f’Analysis
#1574#
([MTTAnalysis >« g
criteria T |8 5 2 2.
g | 2] 3 =12 |2|E |3
SE | ®(E| ElelE |, EIEIE 2| |E
e |Sle 29|28 o 8leolZ |ElE |5
SEL |8 aEl2|dx28|E|55E|s528F
c25 88888 |e5 |28 2284|224 E 5
SZElB |58 EI2|52|85|8|8%|5|55¢8 3
Methods F22SISIS8lg|éa|e slelEE[2]8EE 8
[T ates/dovered
Decision theoretical hethods
Checklistx 0 OiX 1
Profilelscheme 0 01X 1
Ranging methods 01X 0 00X 2
Klustest O X XOX | X0 XO[X| 00X 7
Designlreviews 01X 01X 2
Idemap 01X 1
Risk thanagementmethods
FMEAX XO| X | O X 3
FMECA XO| X | 0 X 3
Risklevaluation X0l X 01X X O XO&X| X0 7
) )
Iderisk 01X 1
Faultltree O O] Xt 1
#litems/dovered 30060 1| 30(@&@)| 20| 101 10((5] 2
)

K [(X)lindicates[that/criterion regarded(tolalimited [eéxtent
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Thefundamental [Void in(the field[ofimethods for tisk detectionin[innovation
projects was!thellack[ oflalmodeland[anlanalysis method![ that! satisfactorily
analyses/boththel¢onceptlofltheprojectand/the(tesourcesavailablefoltealize
the[projectinlonel analysis/ process.[ This[void[ tepresents/ shortcomings!that
necessitatetheuse oflseveral lanalysis methods for(a[good[coveragelin(the risk
analysis[oflihnovation/projects.

No reportsiwerefound [thatdescribelthe creation(ofld thethod that/analyses both
the/conceptlofithe projectland(theresourcesavailableto realizetheproject.[The
development(ofisuch(dlrisk [@analysis method wouldlincludela/contribution to(the
sciencel ofl tisk[analysis[ methods[forlinnovation and[R&Dprojects.[Suchla
method[ would[alsol be an[answerl[ to[ thel researchl questions[ presented! in
connectionwith/theresearchproblem/in[Chapter(1.2.
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3.[Altheoretical Model for Early Detection of [ComplexProblems/(EDCP)

inInnovation Projects

3.1.Basic/Elementsin(Characterizing/an Innovative Project

3.1.1. Background

Altheoretical [modell for[ Early Detection ofl Complex[ Problems (EDCP)[in
Innovation! /Projects[lwas[/developed, partly[/based [ Jon[Icertain[ itheoriesJof
managementandlinnovation, and[partly [on[the Writer’s personal ‘éxperience.
Thefundamental (theories are[Levitt’s(1980,1977) theoryabout/attribute and
component, [ thel knowledge!( land[ Iresource! based! theories lof! [Nonakal ‘and
Takeushi[(1995), Mahoney[ and[ Panjan({1992), Majumdar{(1998), Penrose
(1959),CandBarney(1991).1Also["the[ theories ofl risk[ by Knight[(1985)
contribute tothe fundamental base [for the hodel. #0214

Forlanalysis[purpose,the[projectl¢can beltheldisintegratedintolattributesand
components! i.e., attribute[component(pairs, and [ thus[ the [EDCP[directs[ the
attention/towards specific[needs[ of the[project, during[theltesourcelselection
process. ThisWwaythe most(valued/resources(getiselected for(theproject/(Oliver
1997, p.[703).[ Successful risk imanagement[ requires[ linked[ and[ integrated
models, expertise/and[special [kills.Risk[perception[is/tecognizedas/the first
steplin(tiskanalysis.[Datalarranged[in[almatrix ‘patternlinlaltable helpsthe
analystlor(alteam/oflanalystslin[the secondstep(to/balance ¢hanges/tolensure
that important! icustomer[ benefits[are notl inadvertently ‘adversely[affected
(Urbanland[ Hauser,[ 1993, p.[344).[Suchl anlarrangement/ may! alsol help[to
enhancel customer[ benefits. Kotler[states that[attractivellideasneed tolbe
developedlinto[ finer[ productl concepts(ifl theylare/tol beltested. Al product
conceptlisianlélaborated [versionloflan(idea’éxpressed/in meaningful [¢onsumer
terms.[A[productlimagelis(the[particular picture(Ithat/¢ustomers/acquire of’an
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actuallor[potential (product/(Kotler[1988, p.[418). In[thelanalysis(thelconcept,
and[resources(partsofithe [projectcan belinterconnected by [the knowledge [areas
thatrepresentthe knowledge required whenthe resources [realize the[conceptof
theproject. The(structure(ofithe [EDCP [dnalysis[system [and [thelinterconnection
between [the elements are(seen/inFigure311.

| MANAGEMENT |

| ANALYSIS TEAM |

| INTERFACE, [IIITIGUIDANCE |

y

| PROJECTIRRESENTATION |
CONCEPT KNOWLEDGE RESOURCES ANALYSIS

I ..... — — = = e b ] = = - AREAS. ..... N e . o n _I{ES{}L—’FS — — — —
[2 (=7
iz E , N = Ei
A E (=g
10 < & <
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|

i | ALGORITHM FORMULAS, PROGRAM | ;
. MODELICARRIER !
IMODELICARRIER c:\wp\Dr\Whook\WkbPictl.doc #13# |

Figure3[1.Interconnection between [the €lements(oflan EDCP [analysisthodel,
management/and(analysis/team.

Thelinvolvement|oflthe management and(the analysis/team(in[theoperation[of
thelanalysis[work tepresents(influenceloflproject/management(theories. They
apply(e.g.,[Ansoff’s[theory[about[strategy [development[in defining the[project.
Thelconcept/presentationlinvolves/the iseoflattributesand .components/and|it
thus(relates[ to innovation[ theories[ e.g.,[ by Levitt[ and[ [Schumpeter.[ The
combination(ofithe knowledgelareasand the fesources [represent/the knowledge
and(tesource!based!theories of! Penrosel and Nonakal andTakeushi. Thelrisk
theories[¢.g.,lof (Knight[arelintroducedlinto[the model [through(thelalgorithm
formulas [that/produce theasures [for[the risk [in[the @nalysis(results.
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Management![ corresponds’ with[ thel analysis/ teaml that[is[ familiar[with[the
project. Thelanalysis/teaminteracts [Wwith(the[model via'an(interface(to perform
thelanalysis. The[EDCPmodel(consists[ofld[primary model by means[of 'which
alrepresentation’ bfl the projectlis[ formed, and ofl anlextendedl modellthat
enhances!/thelanalysis/of the(project. Thelprimary[modellintegrates knowledge
and[ 'resourcel based[Jtheories[Jinto[risk[/theory, Jmanagement/theory[land
innovation(theory. The extendedmodellis[anl¢xtension[ofl the primary model
intolausableland usefulfool. Inlthefollowingthelconstructlofiabasiclanalysis
model willbeldescribed. [Firstiweldescribelthe constructionof the ¢concept/and
resourcelanalysis(tools[that[¢consistloflattributes[and[¢omponents aswell[asof
knowledge! lareas.[ Then! thel constituents| of! the  analysisl process and[ the
deliverableswill belpresented. Thelanalysis process/deals/with the rating [forthe
evaluationprocess'and(the deliverables/deal (with how(thelanalysis[tesultsiare

presented[tohanagement.

3.1.2.[Attributes/and [Components

Productslarel¢ombinationsoflthe[tangibleland thelintangible. Forléxamplelan
automobileis[ morelthan(justal machine,[it[is/ differentiated[ by al humber of
attributes(e.g., [ color, [ design, size. It may[belevenlal $ymbol denoting!status,
tastelor[tank, theselareldlsolattributes/ofltheproduct. The customerneverjust
buys[Ithe[“generic” [ Iproductlike[Isteel, Jor[Iwheat, [ Jor[Jsubassemblies, [ lor
engineering[consultancy. Hebuyssomething(thatfranscends thesedesignations
and[ what! that[ “something”[is, helps[ determine from[ where[ hel willl buy.
Attributes/¢ause/¢haracteristicsor[distinctions(that[differentiate products/from

eachlother. [(Levitt[1980)
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The[*marketing[ ¢concept”[explains[thatbusinesssuccesslis/ ¢customeroriented
rather( than product[ oriented. |A[ business ought[ to[ view[itselfl ‘as[ buying
customers/tather(thanlas(selling goods. Selling[is to make[the[customer want
what(thelseller(has. Marketingis[fo offer [ what the[¢ustomer[wants. Marketing
means!/thinking[ofl¢ustomers’ [needs; ‘customers/domotbuy goods oriservices,
they (buy [eéxpectations[or[promises o solvelthe problem/(Levitt[1977).[Levitt
(1980)[states[ thatl thel satisfaction![ that/ determines! the customer’s iminimal
purchase! conditions[ lis represented[ by the  attributes of! thel product. The
attributes(are(realized in(theproductlor(service through(different'components,
ormediale.g.,[packaging, stationeryétc. The[wants” 0f[Knight/thuscorrespond
tol thel attributes ofl Levitt,l and[ Knight’s[ means| or tesources! correspond(to
Levitt’s(medialor/¢components. Stewart[defines[alproductfeature(as(aphysical
and [functional (characteristic or/component(ofithebasicproduct/that/danbeised
to[distinguishl it from[ competing[ products. As[ examples Stewart proposes
materials Cor[‘methods[ of’ construction, [ kind[ormethodofl performance, or
construction of " al part[ (Stewart[1959).[ Also!the heeds ofl customers, users,
society, etc.mentioned by Virkkala(1994,(p.30)can(bedegarded [ds[attributes,
andthe possibilities 0f Virkkalarepresentthe [components (Fig. [1(4).

Webster[ (1999) defines[ attributel as[ that[ which[is[ assigned  or[ascribed,l a
characteristic.[ Synonyms[ are property and quality. Anlattribute[is what[ive
conceivelathingltolbe, alqualityis[whatlit[ought[to[be. Al propertylis[what
belongs/tolonelthing(as/its/own[particularpossession. 'Webster[(1999)definesa
component(ds/alconstituentpart, and medium ds(means, dgency, instrument, [Or
intermediate[ means.[ Lists[ of important[ attributes are[ important/ imodels( for
individuals[to[ form[ judgments[land[ preferences! labout[ lobjects. Al list[ lof
important/attributes(islalsolaluseful helplin multi[person, extensive probleml( |
solving/(situations/(Lilienlet[al.[1992,(p.[22(23).[Thislisbecause(the consumer
considers[various/productattributes, @and(éach/consumer(sees/agiven product/as

abundleloflattributes[(Kotler1988,p.197).
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Alproductl can bel described [ bylits[ performance of multiplelattributes. The
multiplelattributes[ ofl alproduct[canbel classified[ accordingtoltwo! classes;
monotonel attributes and[ non/monotone! attributes. Monotone! attributes! are
attributes for whichl alll consumers[ agreelin!their[ preferencel ranking[ ofl the
various attribute(levels. A mon[monotonelattribute ¢an belorderedsolthat(the
prices/that[the[consumers’dre Wwilling [to [pay((reservationprices)dre/increasing
intheTevel [0fthe attribute. Monotone attributes(are(attributes (on[which[people
haveldifferent preferenceJorderings. A [non[monotone[lattribute[ cannot[ be
ordered(so(that/all[consumers’ [itility (functions(areincreased(in/theTevel (0ofthe
attribute(Lilienlet(al.[1992,(p.[222[223).[The term [attribute 'has[been usedlin
marketing literaturein[¢onnection(with [the telationship[between [producer(and
customer[ asl an[ instrument[ for[ characterizing[ al product! or! service. Willkie
(1986,1p.157)(statesthat(all (productscan bedescribed [in [terms[of[Some mumber
ofl characteristics[ or[ features. Thesel hel terms,[ technically, [ attributes.[ The
attributestepresent/ the[¢haracteristics/that[the ¢consumerslarelseeking fromla
product,land solthey[form anlimportant/means(forthe customer! to(tealize his

wants.

3.1.3.[Knowledge and [Resources

Webster[1(1994)Idefines| knowledge! Jas/ lacquaintancel |with[facts,[ Itruths,
principles, (orbranchofllearning(as(for[study, investigation, [sight, eéxperience 0r
report,and[tesourcesaslavailable means[ afforded by the minds[ ofl personal
capabilities;[source 0fisupply, [support, Oraid. Thelcombination/of'eéxisting[facts
into mew [combinations (Schumpeter(1934,(p.[66) requires knowledgeabout/the
facts.For[characterizationpurposeknowledge has been/grouped intotwomain
categories, explicitand tacitknowledge(Nonakaland(Takeuchi(1995). Hedlund
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(1994, p.[74175)[ refers[ tol articulate[ knowledge![ that[ canbel equalled with
explicitlknowledge. [Explicit[or articulate[knowledge[can bel¢communicatedin
text,/drawings/or[computerprograms. [Tacitknowledge, however, dwells within
peoplelaslalkindoflexperiencelgained through practice(orlintuition. 'Whenfacit
and[ lexplicitl ’knowledge [ linteract,[ Jan /innovation[ Jemerges. |Organizational
knowledge creation(is(a[continuous/anddynamiclinteraction/between [tacit/and
explicit knowledge.[ This[ interaction[is[ shaped[ by[ shifts between! different
modes/oflknowledgelconversion, [ whichlarelin(turnlinduced by [several triggers
(NonakalandTakeuchi1995,(p.[70(71).

Severalltesearchers|telate’ knowledge[to tesources. Penrose (1959, p.[25) as
welllas[TNonakaland[Takeushi[ (1995, p.[34)[link[ knowledgeWwith[the[ firm.
Barney[ (1991, p.[11012)[equals( thel attributes ofl resources with[ resource
abilities.[ Distinctivel competencelislal function ofl thel tesources! thatlal firm
possessesatlanypointlin fime[(Mahoney [@and [Panjan((11992),p.[365). This/is[an
exampleloflhow knowledgeis[bonded(tolafirm’s[resources. [In(0rder toimprove
its lcompetitiveness[ thel [firm[ 'must(Jalsol Ibe[lable[ 'to[ Igeneratel Idistinctive
competences. Firms/accumulate knowledge as alstrategic assetthrough research
and[ development[ and[ learning,[ some[ ofl it"incidentally[in[ their[ production
process. [Strategy [formulation[¢oncerns/al¢onstant/search for[ways[in[which(a
firm’s[iniqueltesources! can[belreldeployed duringl changing![ circumstances.
Thisvay Rumelt[(1981) [ combined[ the Schumpeterian perspectivel with[ the
resourcebasedview.[(MahoneyandPanjan((1992),p.369)

Schumpeter,[in[¢onnection/with[defininiglinnovation’as[*new¢combinations”,
emphasizes| the! importance ofl combining[ explicit! knowledge.[ In[ fact, he
pointedlout(thatthelémergenceofnew products, (production methods, markets,
materials, andlorganizations tesults from[new![*combinations" [0f knowledge.

However, ["combination" [is(0nly [one modeof knowledge[creation [(Schumpeter
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1951, p.[66[in[ Nonaka and[ Takeuchil 11995, .32[33). Whenl[ specifying[ a
knowledgel areal al decision maker orl analyzer moves![the basis! for[ decision
making! from/[thel state[ ofl Opinion[towards[al statel ofl knowledgeli.e.,[ from
uncertainty [towards[tisk[in[Knight’s[terms, and[thus/brings(tisk [management
into[the decisionl making.  Evenliflthel decision maker[ orl analyzer[ does[ not
possess/the properknowledge helattempts [to[show[the directionwherelit[can be
found((Barreto,(1989,p.39140, Knight, 1985,p.[19)

Hamelland[Prahalad(relate(skills[and[technologies(tolalcore  ¢competence!that
offers(means(forfirms[to ¢ompetelin[the market[(Hamel andPrahalad(1994,
2231240 in[ Lintunen[ 2000, p.[139).[Ansoff, "again,[ [ relates thel competence
components|tolstrategic[thrust/in order[tomeet[the market’s[demand. Hamel
and[Prahalad[(1990,[79(91)[ described[ thel corel competencies aslalbundlel of
skillsland[technologies. Thel¢ore ¢competencies/oflthe companytepresent the
collective(learningoflthelorganizationli.e., how(are[its[skills[and [fechnologies
coordinated[andlintegrated. [Hamel[and[Prahalad((1994,224(28,11990,(83[4)
propose! |threel tests | for[lidentifying[ the[|corel|competencies. | Thel core

competencies

1. provide"potential accesstolawide variety [0f markets"
il. "should[makel al significant contributiontol the perceived[ customer
benefits(ofltheendproduct
iii.  "shouldBeldifficultfor(dompetitors/to imitate"
(ref.Mintzberg/et/al.(1998,218 [inLintunen 2000, p. 177 )#1255¢

According(to[Penrose,"itlis[never tesources themselves/thatlare the'inputs'lin
theproduction(process, but/only the(services/thatresourcescanrender[(Penrose
(1959)p.[125).[Services[ lare[ al ffunction[lofl ithel lexperiencel ‘and[ knowledge
accumulated (within [the firm,[and thus firm[specific. Inlessence,[the firm[is[a
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repository [ ofl knowledge! T (Nonakaland Takeuchi(1995),[p.[34).[Thus[ the
statementsofl Penroseland Nonaka and[Takeuchi(link knowledge(totesources
aslindicated[ alsol[ by thel definition[ of! capabilities[ and[ resources. Barney’s
conceptionlis[that’altesource component(thatlowns[the potentiall ofl sustained
competitiveladvantage must(possess [four [attributes: [itmust/be valuable, [it must
belrare/among(the firm’scompetitors, it mustbeinimitable[and there mustnot
belsubstitutesforlit.[These represent/general attributes0flaresource [component.
Otherlimportant[ abilitiesincludeavailabilityand[§pecial [abilities| telated[to
differentknowledgelareas(Barney, [1991[p.105). Inhis article Barney [specifies
firm[tesources[withthoselattributes 0f'the [physical,(human,and organizational
capital [resources(that/eénable the[firm[to conceivelofland [implement/strategies
that[improvelitsefficiencylandleffectiveness (Barney(1991(p.[101[102). [ Thus
Barney! kequals( thel attributes[ ofT the[ resources! with[ thel resourcel abilities
mentioned above.[ Majumdar! represents al somewhat[ narrower[ view[ when
stating[ that[tesources/include[physical,[intangible human[and[ organizational
resources. Thelresources/are transformed(into fangibleoutputs(vialidentification
oflactivities and[contribution/oflresources (Majumdar,[1998 p.[811).[Selection
oflappropriate resources!toltealize al¢conceptlislofl decisive importanceforla
successful loutcomelofla project.[Majumdar(thus/states(that/analysis efficiency
inl tesource analysis[teveals[skills[in[the[usel of’ theltesources. Suchlskills
produce(lasting| /benefits lin[ /terms[ ofl Joutcomes!Isuchlas/Inew[product
introductions or[ investment![ that can[ bel madel with[ the[resources| thatl are
accumulated [becauselofl competentuisage. Superior firms arellikely[tolhave
betterlstrategies [forresource utilization (Majumdar((1998) p.[810).

Resource!abilities/determine(the(value oflthe(tesources/to the firm. According
to/Oliver(valued[tesources dre those(with the greatest/rent[potential lamongthe
resources/currentlylavailableforldcquisition By [firms.Valued [resources/refer(to
the(firm’s(strategic(dssets(i.e.,[those assets[that/are[valued for their[potential [to
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createthefirm’s/dompetitiveladvantage [(Oliver[(11997)(p.[703).[Competition [for
resources, suchlasand "knowledge" [means ‘thatlagents(operate linder [conditions
of!"'radical," "'paradigmatic," [and/or[structural " incertainty. [ At[the same[time
anlagent's[¢économic[behavior(is better[understood asbeing/part/ofla/learning
process over[ timel than[as[ being[ al static[ function ofl mere[ maximization
(Magnusson,[ed.[1994,(p.[5).[Thus[Magnusson'links tesources(tolknowledge
andlinnovation. The firm[is[dependent/on(the[tesourceslin its/expansion and
thuslalsolinlitsinnovation(activities. Forlinstance, [ MahoneyandPanjan note
thatfundamentally [the resources (oflthe[firm(limit/the markets ‘that(the [firm may
enter, [and[the [profit(it[may [éxpect. Shortage[oflabor, shortage [0ffinance, Tack
oflsuitablelinvestment/opportunities, [@nd lack [0f sufficient[managerial (¢apacity
arelimportant(resource restrains (Mahoneyland [Panjan((1992),[p.[365).[Ansoff’s
requirements[for(making|[strategicldecisions(alsolinclude(thelallocation[oflthe
firm's[ resources!( k.g.,[ betweenopportunities! in[ hand[Jand [ probable! future
opportunities inderconditions [0fpartial ignorance[(Ansoff,[1987,p.41).

Analyzers|create(amental [picture0fthelinnovation[concept/by listing[attribute![ |
componentpairs that/characterize[thelinnovationaccording tothe[theories. By

listing[the mecessaryknowledgeareas/thelanalyzersidentify the tequirements

for(realizing thedoncept.[Simultaneously [theyidentify[the knowledge areas(as

links(totheltesources(that shall(tealizethe project. By tating[¢ertainlitems/an

evaluationloflthelpropensity[ forsuccessl or!failurel ofl thelinnovation[ ¢an[be

carriedout.[This[indicates that[an analysis for[early[detection of complex

problems[(EDCP)linlinnovation/projectsis[possible by [systematic[tabulation [0f
items [related to theinnovation/and litsrealization.
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3.1.4.[Rating

In[customer(analysis/selftated [importancelis/performed solthat’éach/¢ustomer
rates/the importancelonlal given!scale, usually[a 57 [lor[9(pointscale. The
additivelmodellis[probablythe most.commonly used utility (model, but many
other/modelshave been(suggested [andimplemented((Tellland[Wallenius 1979,
p.[506).[Forlinstance,[in[tangingmethods[judgement ofl productand project
ideaslis[passedlaccording(tola mumber oflfactors that/havelsignificance for the
selection[and[ évaluation. The[ humber[ ofl factors must/bel limited [mainly[to
critical factors. Then(avalue(scaleforeach(factor(is[decided. [It[canbel¢ither
numericalor[ verbal. Thel criterial arel assigned weights according/ tol their
significance [for(the(firm. Ranging/is[then performed [forleach project by passing
judging(theldifferent(factors, [then alranging[mumber!(is c¢alculated (Andersson
and[ Laurilal 11983, p.[1127(129).[ Thel lexicographicl ‘approach[ assumes' the
decision maker[ to[ beable[ to rank[ thelcriterialin[aldescending order[ of
importance. [Thelmostimportant(criterion [isfirst/fo [fank thelactions. [[Only[if
anyltwolactionslarel hon[separablelaccording(to[this!¢riterion!islthelsecond,
third, [étc. criterion [Tused [forankthe mon separableactions. The ranking hethod
may/[suggest(certainranges((1 3,1[5,1(7,etc.)linside which[theévaluators must
selectl their[ rating[ number. [ JOften[ the numbers[ must[ beldigits/ (Tell and
Wallenius 1979, p.(5).

3.1.5.Deliverables

Anlanalysis[produces/information(that/must/be(preparedlinto/deliverables that
havelaformappropriateto[the recipients within/thefirm. The[presentation must
report( thel analysisl results in[ al form[ that[ allows[ written[ as[ well[as[ oral

presentation.
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Thel report[Ishalllicontain[logically [ lorganized[ lverbal Jand[ numericalIdata,
preferably [ in[Ithe[ form[Jofl Ilists/Jor[Iparagraphs, Iseparate( lor[Jcombined.
Furthermore, [ lparagraphs! ffor[ lcomments  about[ ithel results(las[ well[Jas[Ifor
conclusionsoflthelanalysislare needed( forlalusefull presentation. The model
must(providefor[easyland(clear(verification[of(the analysis(results. Tt mustbe
possible(toltrace thellogic ofThow[the analysis tesultsarelarrived(at[and how
they[ lare[lorganized.[ /IfT /the[ imodel  Icontains[Icalculation[ loperations, ! the
calculations must[ bel easy!tol trace[ back[ to[thelenteredl datale.g.,[ tolrated
numbers. [ The mathematical[formulasusedlin[¢alculationsmust[bevisible for
verification [totheprojectiowner. Thereportishall[presentialqualitative hodel lof
project(tisk, [ideally [Summarized(in(diagrams, (with underlying ¢computerbased
models, to handlel thanges[ Where[ appropriate[ and! feasible. I Thelticher[the
information(generated(in(theIdentify [phase, thegreater(the need [for[carein/the
Structure[phase,[to[providelalsound[basis forlinferences to follow[(Chapman
andWard(1997,(p.[141).

Risklanalysis[¢an!servelthreelseparate(roles!in(relation[to!tradeloffs[between
risklandlexpected [performance. Twolroles arealmost (butnotlquite) [directly
analogous/(tolthoselassociated With[risk[éfficiency, the[third[Somewhat(different
(but/complementary):

1.[diagnoselpossiblydesirable/changes/inplans

2.ldemonstrate thelimplicationsofisuchichanges/inplans

3.[facilitate, [demonstrate[and [éncourage ‘enlightened [Igambles’.(Chapman/and
Ward[1997,p.37138)

TheReview[ stagel lofl lthe Project[ Life[ (Cycle[(PLC)[method iinvolves[a
documented [ audit[ after[ delivery[ ofl the! product./ Missing[ important[ lessons
means! mistakes will[ bel madel again.[ Not[ having[ suchal stage[ explicitly
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identified[almost[ guaranteesthelrealization ofTthis[tisk[ (Chapmanland Ward
1997,[p.[21).[Therelare[two [primary purposes[for'documentation oflactivities.
The(first[lis[to[ lprovide[ lal means![ for[ following[up[lofl Jaction[ litems Jand
recommendations. [[Thelsecondisfo createla record [tolassist(in[eéstablishing[the
state[ofthe art/and developmenthistory [0flthe [product (CEITEC[1160(1992, p.
39).[Theldocumentation!canlincludelinformation(inlalWwide variety oflforms,
describingactivities,[ tisks, tesponses,[ decisions!taken, andlidentified trigger
points (Chapmanand[Ward[1997,(p.[44).[Alteport[shall present[alqualitative
modelCofCproject(Irisk, [ideally “summarizedlindiagrams,[ with [ underlying
computerbased [ models, tohandle changes where[appropriate and[ feasible
(Chapman/andWard (1997, p.[141).

3.2.TheBasic Model

Anlinnovation[projectlislanundertaking[ by whichlan organization[Wants[to
servelits[ customers, its ownlactivities,[society [or[any other[entity [byadding
value.[Thelorganizationthat indertakes the[projectlis tegarded as[theproject
owner. [Thefirm, [or[thelorganization often appearas/projectlowner.
Thelprimary[modell for early detection ofl complex[ problems[ininnovation
projects (EDCP)[is[ based[ onl anl analysis ofl thel conceptl together[ withl an
analysisloflthe tesources. Both[analyseslareperformed using/onelsystem. The
conceptlinvolves[thel¢lements oflinnovationlin(theproject, andtheltesources
are(those thatlare availabletothe firm[for the solution[oflthe problems oflthe
concept.[ Anlanalysisl ofl the[knowledgelareas/involved[in[thel concept/links
together[theltwolanalyses/ mentioned[above. Thelpresentation oflthe concept
utilizes(thelattributeland(the ¢component/as/defined by Levitt[(1977)[and the
knowledgelaccordingtoMajumdar((1998)land [Penrose((1959).
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Alteam/[oflanalyzers performs[thelanalysis. [ The[ EDCPImodellorganizes!the
elements(oflthe[projectlin(tabular formappropriately for(asystematic/analysis
ofltheproject. Figure 3 2lillustratesthe structure of thelanalysis[process. [First
thelconceptlofithelinnovation[is(presented as inputsandthenthe tesources/are
alsolpresented(as(inputs.  Theldnalysis tesults areprocessed from the presented

inputs.

Present Present Conceptland -

Resourcesmatched | |[Analysisiresults
and > and "by the Analysis produced
analyze analyze Svstem (Deliverables)
Concept Resources| [PV

Figure3(2.[Thelstructure[oflthe [analysis/process

Theltablel for[ conceptl analysisl organizes! thel attributesl andl components! by
listingthem[intotheir[tespective[columnlin[the “fConceptlanalysis”[table[(Fig.
3(3).[First, [the[team [lists[the attributes andthen the [componentsthat(realize [the
attribute.Onelattribute [may [fequire several [components and(thus(is(amember
oflseveral attribute 'component/pairs. Tn'thetable they formattribute [component
pairs;¢ach[¢omponent(isjoinedtothelattribute thatlit tealizes. Thelanalyzers
canlthen/conclude from(thelattribute[componentpairs[what knowledge Wwill (be
needed/tolrealize eachlattributeland the(necessaryl knowledge areaslarelthen
listed[in[their” columnlin[the[*Conceptldnalysis”[ table. Thel listings[in[the
“Concept/dnalysis”[table[ consist of answers[ to[ particular[ questions[e.g.,[ the
attributes [are(listed(ds [answers/to @ [prompt[0r requirement [to list[properties/that
make(the productioriservice orlactivity [better[for(theluser, thelcustomer. The
components|arelistedaslanswers [to [the[question “'whereby [0r how (do [wedarry
thelattributelinto[ effect”,[thelattribute being[to[thelleftof thel componentlin
question.[ The knowledgel areas[arellisted[ as answers[tol thel question[ “what
(additional) knowledgelarea can(c¢ontribute knowledge [fo[realize the attributes
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by means[ ofl thel components”?.[ Thel method of deducting( thel necessary
knowledgelareas/from [the attribute [component pairs(ofithe(conceptlis mew, [and
was[not[éncountered [in[any[oflthe literature/sources. Thelattribute[component
pairsland(theknowledgelareas/providelaltepresentation ofl the conceptlin(the
project,and[ they arel organized[in[tabular[ form[ appropriately( for[ analysis.
Starting from/[the contents[ oflthe[TConceptlanalysis”[table anlanalysis[of the
resources/is/performed. Thelanalyzers/conclude[from[thelattribute[component
pairs[what(tesources will (be[needed[to[tealize the attributes byl means ofl the
components. Thelresources!i.e., thetesource[components/are(then listedin[the

“Conceptldnalysis”[forlanalysis.

Anleéxampleloflthe[“Concept/analysis”tablelis[shownin[Figure(3[4below. The
tablelis[ structuredlintolseparate columns/forlattributes’and[components, and
these areplaced so [that(attribute[¢component [pairs are formed, €ach [attribute

(CONCEPTANALYSIS #2038#

Knowledgelareas

H durabilit iplastics plastics [Testing iMachin

Attributes  |Components [Knowledge o b e &
areas alculusitechnol. technol. design

Durability Geometry durability calculus 4 3 / 4 3
Durability lsupportiplate(material __|plastics matl. technol. 2 5
Durab!I!ty surfacefilm plasltlcs seam(technol. g— Knowledoe l
Durability [Seam method testing(technol. 1
Replaceability Geometry Imachine(design 5 2 1/
Replaceability Seams plastics(processing 4
spaceeffectiveness Geometry 'ood [processing 4 3 4 // 2
space effectiveness Surfacefilm industrial design /{
Functionality Geometry qualitytechnol. 5 5 5 /’
Functionality Surfacefilm Networking ]
Outlook & Geometry patent/law | Grid | 5
Outlook \ Finish / Knowledge area ‘/ i 2
Cost \\ Materi/a/selection Knowledgearea e | 2

©Mikael Epstein1997,1998,2001
Thislis(dnexcerptfromlalarger(table!

Attribute/comnonent

Figure3(3.The["Conceptlanalysis” table(ofthe primary model.

and(corresponding/componentlis(located [side[by[side. Thelpairs(canbe readily
observed(inthetable. There(is[alsolalseparate dolumn wherethe knowledge
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areaslarellisted.[ As[seenlfrom/[the[figure[the samelknowledge areasthatlare
listed(in[the[column/alsolappear(listed [in[ahorizontal [fow [in the [upper [part[of
theltable. [ This[towallows[thel formation[ofl alimatrix[ grid[ that[ offers/the
possibility [folanalyzeleachlattribute[¢component[pair(relative [to éach knowledge
area.

In[thel]“Conceptlanalysis”[Itable[]the[ | primary ] EDCP[Imodell]createsl a
representationofltheconcept/ofitheproject By listing [the attributes,[domponents
and knowledge [areas/that[relate(to [the [project/and/arranges themlin tabularform
appropriate[ ffor[ analysis.[ The[analysis[ results| show![ risk[ concentrations![ to

certain(attribute[componentpairs/and tocertain knowledge areas.

Thelresources lof! the[ firm[includelall"assets, [ lcapabilities, [ lorganizational
processes, | firmlattributes, information, knowledge( etc.[that are[¢controlled by
thefirm. Thefirm[resources ¢an(bel¢lassified [into[threel categories: [physical

capital rfesources,Hluman/(capital resources, [and (Organizational [Capital Tesources.

Theresource/components representthe carriers 0flthe @bilities(oflthe resources.
The resource/components lise theirabilities, or[they putitheir(abilities to [theise
oflthe(firm[folattain the concept/attributes[oftheproject. Theldesourcelabilities
represent( thelabilities[ evaluated[ for[ thel respectivel categories! lofl resource

components/e.g.,human(abilities, [propertiesofimachinery, services etc.

Thefesourceldnalysis(is/performed(in(the*fResource analysis” table[(Figure3 [
4).[The attribute[componentpairs fromthe “‘Conceptanalysis” table@ppearlin'a
column[in(theleftpart/ofitheltable. Tmmediately [fo the tight oflthis[¢olumnla
separatel column/lis[ provided[ for[ listing[ thel resource components! that[ will
realize[the attributes/ by means[oflthe components oflthelconcept/table. The
analyzers!list[thetesources aslanswers[tolthelquestion,[whatltesources[shall

createthelattribute by means(ofthe[component”?.Thelattributeand[component
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inthelquestion are(taken individually [(from[the[attribute[¢omponent [pair left[0of
theldctual resourcelin/the[Resourceldnalysis” [table.[When/completed, the table
thus[éxposes thelattribute[component(tesourcel groups!/that/tealizethe[project.
Thelgroups(areformed by thoselattributes, ¢components, andtesources, which
arellocated side(by(sidelin/the(columns oflthe table. Thegroups(c¢an belreadily
viewedlin[theltable.[ Similar[to[the‘Conceptlanalysis”[table, the*‘Concept!]
analysis”[has[altow![that[lists[the samelknowledgelareasaslin[the *Concept!]
analysis”(table.[Thistow [appears|in/the upper (tight/ofthe table, andlit/allows
the[ formation ofl al matrix [ grid[ for analysis bfl each[ attribute[¢omponent![

resourcelgroup relativeltoléachknowledgearea.

In[the[ *“Resourceldnalysis”[ table[ the[ primary[ modell further! lincludes/ the
resources|in[thelrepresentation($o!that/the tepresentation(finallylincludes/the
wholelproject. [ JInItheresource analysisthelJanalysis[Iresults/ Ishow[risk
concentrationslin[ certain[tesourcel groups and knowledge areas. Finally, the
analysis[results(for[the/concept/and [fesourcelanalysesdare compounded(toshow
thel risk[ concentrations! for[ thel attribute[¢component(resource groupsand[the
knowledgelareas ofthe whole [project.

The [EDCP analysisprocedurelis/described morelin(detail ater(in[the text. The
EDCPmodellassumes that(therisks(in[the ©fConcept analysis” table(dre directly
proportional to the[significance0flthe attribute [toltheproject. Therisk in[EDCP
is[understood[in[the[ sensedefined by Knight’s[(1985)[ proposals.[ It also
assumes that(the [risk[is[directly [proportional (to the[significance[ofleach(oflthe
knowledgelareaslin(tealizingthelattribute by means[oflthe[component. Thislis
logicallsince/the more(significantlanattributelis to(a[project, the more risk!it[is
likely o [Bringlinto the project.[Alsignificant knowledge(arealalso likely (brings
morerisk [to(theprojectthan(allesssignificant/one. The risks(are@ppreciated for
each attribute ¢component/pair(inthe ©*Conceptlanalysis” table.
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Anlexample/ofithe lResourcelanalysis” [tablelis shown/in Figure 3[4 below.

RESOURCEIANALYSIS #2039#

‘ |Know|edgemreas
i i durabilit Iplastics Iplastics [Testing IMachin
Attribute[componentipairs|Resource components plasiics fplasios fesing I
(persons, machines, contractors, lcalculus ttechnol. itechnol. design
letc. that/realize Attributes)
R1Tdurability & geometry KV, PJ,[PK,[JM, TV, VT, Varo Co, Kotay 2 3 3 2
R2durability (& supportiplate material aroCo, 2 5
R3[durability & surfacefilm KV, PJ,[PK, UM, TV, VT, Varo Co.,[Kotay 2 3 2
R4 Tdurability & seam method KV, UM, TV,[SR, Varo[Co., Kotay, TKK, 3 1
R5 replaceability & geom&ry KV 4 5 5 1
R6! replaceability & seams \ KV, UM, VT, PJ,JS, R, PS, KM, 3
R7 Ispace effectiveness & geoxpetry KV, UM, VT, PJ,JS SR, PS, KM, PK, 4 2 4 2
R8 Tspace effectiveness & surfade film1 [KV, UM, VT, PJ, PK, TV., Kotay 3
R9[functionality & geometry \ KV, UM, VT, PJ, HK, TV., Kotay, Varo Co. 3 4 2
R10 functionality & surfacefilm — \ __ [KV,JM, VT, PJ,[fV., Kotay, Varo/Co., TKK 5
R11outlook(&(g . 4 4 5
R12moutiook&fi]  Attribute[component resourcegrouns 2
R13[cost & matemarserecion KRR, CIEVV, P, TV, JV, KOWKY, VaroTCo.,_ 2
R14[cost & contractors KR, CIEW,PH, TV, Kota Ky, Varo[Co.,
R15([cost &/size of series KR, CIEW,PH, JM, Kota Ky, Varo(Co., 4 5 2

[ Mikael Epstein 1997, 1998,2001
Thisfislanlexcerptfrom/alarger(table!

Pigllrp 34 ThelResourcel@nalvsis”(Table

Theltisksin[the[ *‘Resourcelanalysis”[ tablelarel directly proportionall tothe
significanceJofl ithe[lconcept[ lattribute.[ It[lis[ linversely[ proportional [ to[ the
availabilitydswelllas(to[the[ability [oflthefesource [component. Thislis Togical
sincelalso[from[the[pointloflVview of the[resources almorelsignificant/¢oncept
attribute brings[ morel[tisk to[the[ project/ thanlalless[significant[ one.[ Better
availabilityland[better(ability [of tesource[components[lowers theltisk brought
into[thelproject, hencel the inverselproportionality[to[theltisk. Thelriskslare
appreciated [for(éach(resource[component/inthe[*Resourceldnalysis” [table. The
risks[oflthe[Wholelprojectlare[appreciated byl compounding|[the risk[ofleach
attribute component( pair’in[the “Conceptlanalysis”[tableland the tisk of the
corresponding(tesource ¢componentin(theTResourceanalysis”[table. Thus(the
riskslarelappreciated[for[eachlattribute[¢component(tesourcel group. The tisks
connected tolthe knowledge areas arelappreciated separatelylin/the *Concept
analysis”[table(and inthefResourcelanalysis”table. In[the[**Concept analysis”
table(the(riskisproportional [fothe(significances ofleach knowledge drealwith
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respect(fo/thelattribute[¢component[pairs, inltheResourcelanalysis”tablelit[is
inversely [proportionalto/thelability [0f(the resource componentsWwith respect to
thelattribute[¢component pairs. [The [risks arelexpressed by lintroducing iumerical
ratings [for(significances, availability, and(ability [into [the[EDCP[model and the
resultingrisk 'values/are[c¢alculated by [formulas(sothat(direct proportionality [is
represented [ by [ Jadditional [ type[ functions, Jand[Jinverse proportionality [ by
division.[ InlEDCP[thel tisks[ arel regardedl independently[ ofl eachl other, ho
consideration(ismade [to their[interdependence.

Theltablesform[anlillustration[ofThow[the[primaryiodel [links[fogether[the
knowledgeland resourcelbased[theories/into/managementand(risk theories(in
thelanalysis/oflthe [project,/and [presentsananswer[to [the [first researchquestion.

Why is[ thel EDCP[ Model! better! than! other Methods! available! for| Risk

Analysislof' Innovation Projects?

Alcomparison[was[made[between [EDCPland[the methodsinvestigatedlin the
literature. Table[3[1[showsthe iumber(oflitems perlanalysis(criterialcovered by
EDCP.tlis[¢ollected[in alsimilar[way[to[ Table[2(5.[It ¢can[bel seen[that the
number[0flitems perldnalysis(criterialcovered by [EDCP éxceeds/the mumber of
items/covered by (any(oflthe methods(reported(in Table(2(5.[Thislis[the(case for
each(different/group(oficriterialaswelllas for[fotal mumber oflitems/covered [per
criterion.Mostloflthese methods(¢overonly alfraction[of the mumber[oflitems
compared|[tothoselcovered by [EDCP,las[can(beseen from(Table(2(5.
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Table3 1. Numberoflitems [perlanalysis
criterialcovered by [EDCP #0194
Group [of(driteria Items/covered
forléach
criterion
Application 5
Deliverables 4
Inputs 5
Objectsloflanalysis 10
Uses 6
Total mumber(oflitems covered 30

Table 32 ists[themumber/oflintermediates/oflanalysis/covered by [EDCP,it[is
collated similarly[to[ Table[2[6.[ Table 3[2[ shows[ thatt EDCP[ covers[ nine
intermediates(oflanalysis, and(thisléxceedsthe iumber 0flintermediates [covered
bylanyloneloflthe[¢compared (methods. [From[Table[2(6[itcan(belseen(that/the
twomethods that/camelclosest[(fulfilling[seven(driteria)laremorelimited ds/to
theirlanalysis/flexibility Or(to theirextent0flanalysis.

Table32.Intermediates(oflanalysis/covered by
EDCP #2020#

Concept, [generally

Conceptlattributes

Concept/components

Knowledge

Resources, [explicitly, generally

Resourcelcomponents

Resourcelability

U R s | e | X

Optimal [resourcelallocataion
Considering[resource limitations

Time [factortreated explicitely

>~

Includesmultiple/driteria

Considers insecuritygxplicitely

Total iumber(oflintermediatesdovered 9
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Thusnolonelsinglemethodwas(dvailablelin(theliteraturethat/coveredds many
analysis/(criterialas EDCP, not[to[speak [0flability [to[analyze[theconcept/as well
aslthelresources,in(the/same process, inaflexible hanner.

The [primary model [donstitutes the main[¢ontribution to[this[work. Tt(helps(the
projectlowner![tolstructurel the projectlinlsuchlalway![that[anlanalysis/can/be
performedlinlorder(toldetect[thetisks[oflthe projectby pointinglout/the tisk
concentrations. [JTheimodel[lintegratesthe[ lknowledgeland[ resource based

theorieslinto [risk[theory, innovation/theory, [and hanagement [theory.

3.3.[The Extended Model

However, [ the[primary[modellas[$uchlis[not[sufficient/tol offer[a usableand
useful @nalysis(tool for[risk[detection(ininnovation/projects. Inlorder(topresent
anlanswer(tothe[second [researchquestionthe primary model ust/be eénhanced
withléxtensions. In[order fo form anléxtended (model(for(thetfechnical [analysis
tool,[procedures/and methods(familiar(fo[aspects/from[other[analysis(systems
are/combined/in new (ways andlintegrated (into[the primary (model [in [dppropriate
ways. [ Thisléxtendedmodel Wwill(énhance[the uselof(the model [thus making|it
usable. [TtIwill[also[present[analysis tesultslin[suchlalform[that[they[will[be
clearlyandeasily [presented [to the [project Owner, (thus making the hodel luseful.

Thelproceedingof'the@analysis/processlis/illustratedin(the/scheme [below. First
theprojectlisidefined, [then follow [presentation 0flconcept/and resources.

The[EDCP lanalysisprocess:

Concept
and : i i
Select | [Present Present Resources| [Peliverables| [Deliverable Conclusion
producedby| |g Report
and and and imatched s from
define |p@analyze  (panalyze oy EDCP EDtCP | lappreciated ’grepare > |Analysis
Hystem and Sorted

Project | (Concept | [Resources| System Report
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The EDCPlanalysis/systemmatches/the [@nalyses(oflconceptiand resources, and
produces(deliverables. Theldeliverables/are(then appreciated(and sorted, andan
analysis[ teportlis prepared[onl thel basis[ ofl thel sorted deliverables. Finally,
conclusionsaretadelabout/the risks/in[the([project.

TheStructure0fithe[EDCPAnalysis [System
The [EDCPlanalysislinvolves[bothlinternal[andéxternal actors. [Internal[actors

are,lon/one(sidelthelanalyzers!i.e., the[team that[performs(theldnalysisand, on
thelother(side(the[resource/components(that(will tealize the Concept. Partlor(all
ofltheltesource components may [be theanalyzers/themselves. Thel¢ustomers,
thelusers[and(thelsuppliers/ constitute external[actors that must/beltakenlinto

considerationwhen performingthelanalysis.

The[EDCPlanalysis[system/[is[structured[into[an[input[part,’a processing/part
and(an(deliverables part. Thelinput/part/describes/theproject’andlit/consists[of
intermediates[ and[ guidance.[ Thel intermediates definel thel project’ and[ the
guidance[ system[ instructs[ theJanalyzers by means[Jofl ‘questions[ to[ Ifind
appropriatelintermediates. The processing [part[¢onsists/of the rating[processes
andlalgorithms. [The[rating[is performed according tolonemumerical [scalelin/all
rating[ applications[ throughout[ thel entire analysis. Thel questions guide[the
analyzers[ | when[] rating[| singular[| intermediates/| and[ | combinations[| of
intermediates. Theoutput(partiexhibits/the results [0f the analysis. It[consists[of
alpresentation part/and/an editing[part. The presentation [part/contains tablesland
graphs,[and/in(theleéditing[part(ateport of'thelanalysis is [prepared daccording/to
theformal requirements agreed [to (with the firm for(whichthe[EDCP [analysis(is
madelile., the[project/owner. Thus/the main/constituents [0f the analysis(system
aretheproject/presentation, andthelanalysisloflthe¢onceptland thetesources
under! guidancel ofl thel guidance! system.[ The[ deliverables! that[ present[ the
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outcome/ ofl thelanalysis[ tol thel projectl owner[ are[ also! constituents 0fl the

analysis/system.

Thelanalysis/is[performed by(afeam ofpersonswho must(befamiliar With the
projectlas welllas[ with[the[ firm.[Thelteam[ must'havelthelsupport[ and[the
backing/oflthefop [tnanagementoflthe firm. Sometimes(the analysislindicates
that[tepresentatives[ ofl eéxternal [actors ought[to[belincludedinlthe analyzing
team.In(the analysis(process/danalyzers must(processdifferent/items /connected
toltheproject. Theselitems must becharacterized [and [grouped dppropriately [for
uselinthelanalysisprocess. They form/intermediates 0fthelanalysis.
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4. The Empirical Work

Thepresentationof(theémpirical (Wwork ¢consists of three main[parts. First, the
developmentl of thel EDCP[model is[ described! practically, in’ chronological
order.[ Then[follows[aldescription oflthe analysis/ work[Wwith the[pilot[firms.
Finally, the fesults[from [the [émpirical Work i.e.,[0on[0onehandthe impact/oflthe
research work[on theldevelopment[ofl the iodel, andlon[thel 6ther[hand[the
benefit/oflthe results from analyses(for thecase[projectsand/the pilot firms.[A
considerablepart/ofithe development/work [involved[¢hanges to the tables/and
graphs(that[constitutethe main[part(of’the analysis(system.Themostimportant
changesltothetables/arelillustrated in[Appendix 3.

Alschemeloflthe @mpirical work [is[presented below:

Summary and
ConclusionsofBase
development work
: Pilot Pilot IDevelop[ P
Selection I [ntermediate ment[of
fiPilot analyses analyses .
0. 110 st Sequence, > Development, —>ynd Iy [Final Bases,
Firms  wo Btages | lthree(stages One stage Summary [and
g sequence, L »\Conclusionsof

cooperationwith
Pilot[Firms

4.1 Development ofthe EDCPAnalysisSystem

Theimprovements(tothe éxtendedmodellincludedthe developmentof means
tolIcharacterizel Ithel[Iprojectl]in[Iterms[ Jappropriate[ [for[ lanalysis,[Jand Ithe
improvement(ofithe **Concept[*fland *Resource analysis” tables tosuitpractical
analysis/work. Anotherimportantimprovement(was[themeans/topresent/the
analysisresults/tothe[project/owner.

Thisstudy(canBelsaid to havelits[“theoretical side” [andlits “‘practical side”.The
theoreticalside[was[described(¢arlier, (the practical[sidethat will (bedescribed
below(and [follows by some basic[theories. Allarge part[ofithe(finished model,
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however, ¢ameltfol¢onsist ofmatter'added the practical 'way”. In this tespect
thedevelopment/work[¢an/belsaid[to follow [ Kuusi’s[(1999,p.[231)[advicelof
“notltrusting micetheories[foo much”.[Theldescription(ofithe [practical Wwork, [in
which(the[primary modellwasextended, presents the answer[to[the tesearch
question about how![tol developlalusableland[usefulanalysis[tooll for early
detectionloflrisksinlinnovation[projects.

Thelspreadsheet! program[ Microsoft Excel®[] later[teferred [tolas[Excel, [ Wwas
chosen(ds(the(model(carrier for [EDCP [at[a[very[¢arly stagein/the[development
process, [all[practical[development work ising[the [EDCP modelwas[darriedout
using[Excel.[In[the[beginning| version[Excell4[wasused, later [Excell 5. The
tables[ or groupsl of! tables!thatl composed[ the model[ carrier[in[thel various
versions ofldevelopmentarelcalled base. In[most/other(tespects the prevalent
vocabulary [forspreadsheets(is ised: [column, [fow, [¢ell[and [formula [fefer to the
correspondingitems[in thelspreadsheets. [ Theword[ grid(refers/tolaltectangle
containingmany [cells 0flsimilar [form(andcontent.

Documentation(of'the @mpirical work was[doneinh three(different/ways.

Firstly,[thelwhole[developmentwork (for[themodel,[and all[analysis(cases were
done usingthe[domputer, [and @ach (different(stagelin(the developmentwork was
filedindividually. Thefiles thus(formed[thebasic/documentation(source. In(the
firstithreepilot/analyses/thed@nalysiswork [was[started ising[paper forms[0f'the
“Concept[fland[fResourcelanalysis” fables. These formsdocumented [activities

duringthe(start/oflthe [analysis/work [inthesefirst/analyses.

Secondly, printouts[ were[ 'madel 'of! lindividual [ Istages! land[Janalyses,[ land
comments[were madelon/these[printouts, [particularly [during[and [immediately

afterthelanalysis/sessions.
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Thirdly, interviewswere [held with[thelindividualsinvolved/in/thedevelopment
work after[the[conclusion oflthe development!project. Alstandard form[was
usedlin[thelinterviews. Samples ofl hotations and interview[forms[appearlin

Appendix (4.

4.2.Progress DuringtheDevelopment Work

Thel presentation ofl the development! work[is[ divided chronologicallylinto
phases. Eachlbaselis[then divided into(stages. The phases/involve[preliminary
structuring, [preltesting(dandtheselection[of(pilotfirmsland mext(the first[phase
oflinteractivel development! through! testing[ with[ pilot( cases.[ Then[ followed
intermediate[development/work, [the[second [phaseloflinteractiveldevelopment
through[testingwith[pilot(cases, [and finally thedevelopment/ofthe commercial
EDCPlanalysis[system. In[the[analysis[system[the[EDCPimodelwas applied
intothe model(carrier(in/the form ofitables/ina/spreadsheet[computer(program.
Thel files[ ofl thel spreadsheet! program! are referred/ tol as! bases. Eachl base
represents aldevelopment/stage(ofithe tables. [Allsignificant/development/(stages
are[presented/in/donsecutivelorder inAppendix 3.

Tablel4[1.Phases/in/the/development0of[EDCP [bases #1736#

Phase Number of
stages(in
phase
Extension structuringland [Pre[pilot/analyses 5

Pilotlanalyses, 1.Sequence
Intermediate(development

Pilotlanalyses,2.[sequence
Development(ofifinal bases

— =W N

Eachphaselisidivided [into [several stages [that[describe the changes during[the
phase. Thelchanges|aretypifiedaccording [to [oneoftwo hain[groups: [structural
changes/and [functional ‘changes. [Structural [changes [relate [to[the hodel litself
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Tabled2. Typeslofichanges/in the [EDCP bases duringthe/development
work #1737#

Structuralchanges Functionalchanges

(Whole @nalysis Listing

ProjectPresentation [fable Rating

Conceptltable [Use/Interface

Resources|table Resultivalue

Result(table Manual [fransfer/automatic [transfer

Deliverable Intermediate [process

e.g.,[tablesl or[ spreadsheet[ functions.Functional[changes! deal [With[activities
during(thelanalysis/process(e.g., listing, rating, [or[datalfransfer. The [phases/are
presented/in/theTable4[1and/theltypesiofichanges/inthe Table4(2.

4.2.1.[ExtensionStructuring(and Pre(testing

Inlthelphasellcalled1“Extension( Istructuring! land[ /Pre(pilot( lanalyses™ [ jthe
“Concept L and[ 1Resourcelanalysis”tables were enhancedWwith! facilities[to
express[ risk[ concentrations by means[ ofl result[ presentation/ facilitiesand
structuring(facilitiesfor[teport[preparation. This[phaselinvolved/the four!first

developmentistages.

The(facilities[for[ presenting[tisk [¢oncentrations[includehumerical [tating [ for
certainintermediates, [as[(Well[as[the c¢alculation [offnumerical [Hisk [factorsfrom
the(tatings.[ These[factors[éxpress/tisk[¢oncentrations. Ratinglin[the “Concept
analysis”[tablelincluded[$ignificance! (to[the project), marketing[benefit and
technical " problems(for[ eachl attribute.[ Further tating[ was[ performed![ for[the
significance, [difficulty [andmewness[ofleach knowledgelarealin¢connection to
eachlattribute[¢oncept[pair.[Inthe *Resourcelanalysis” table[thelsignificance,
abilitylandleéxperiencelof/éach resource/componentlin/éach knowledgelarealwas
rated [ for[eachlattribute [¢omponent[ pair. Risk[factors(for attribute[¢omponent
pairs[were[ calculated[ separately [in[ the[ F‘Conceptlanalysis”[table, and[ risk

factors[ Ifor[IthelIresourcel lcomponents! Iwerel Icalculated[ Iseparately( in[ the
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“Resourcelanalysis”[table.[Risk[factors[regarding/ the knowledgel areas were
alsolcalculatedin/the "*Resourcelanalysis” [table. The[Concept [T land fResource
analysis”(tables/were filed[as/separate files[(Figures(1.1.=[1.3.lin[Appendix(3).
Thel grid( structure( for[ analysis[ was[ introduced[ (Fig.[2.1.[in[Appendix[3).
Another/importantimprovement/was/toincorporatedll tables/in(the[same Excel
file((Fig.[3.1.[and(3.2.,[Appendix3).[Furthermore, Wweighted[corresponding [risk
factors(were(calculated (for(all fisk [factorsmentionedabove, the[weighting Wwas
calculated according/ tol the number! of! rated[items[ (Fig.[4.1.and[4.2.[in
Appendix(3).TheltablesWweresituated [€ither besides[or(on(foplofleachlother, as
seenlin[Figures[1.103-[4.1,lin[Appendix[B. Thelstage[ 5 fypelbaselwas[later
extended[Wwith[altable for[teporting/analysis!tesults (Figure[41). [ This!table
contains/¢columns(forlconcept, tesources andltechnologies/and their[tespective
risk [ factorsl and [ weighted ! tisk[ factors.[ Datal and[values[ were automatically
transferred [ from[ the “Concept[”’land[ “Resource[ analysis”[ tables[ to[ their
respective(places(in(thetable.[Examples(ofltransferring [formulas areshown(in
thefigure.

The[phaselof *Extension[structuring(and/Pre pilotanalyses” took [placelin[five
consecutivel stages /during[ which[ the[ tables[land[ facilities[ were[ ‘gradually
developed. Theliodelwas tested[inlanalyses/ ofl alsmall(numberof projects,
somelofiwhichlwerefictive. [Figures(4[1and 42 show [the state 0fdevelopment
when [the pilot[firms werelintroducedinto[the[project oflmodel development.
Thelimprovements[arelindicated[ by means[ofl arrows[and[text[ boxesin[the
figures. [Figure 41 [also[lindicates[ terms[used [Jin[Jthe/description oflthe
developmentiwork.Thelterm table refersto[altable isually[ofla/spreadsheet/that
islusedleither(forlanalysis/work[or toldisplay(tesults'oflthelanalysis. Column
refers(to/d/columnlin/the table, landgroup refers(tola/group ofitables. Cell/means
alsinglelcell[ofl thetable[and gridmeanslaltectangular group oflc¢ells.[The
algorithm or[formulalis(locatedin(al¢ell[and[it[¢alculates(avaluelofinumbers
entered into/other(cells.
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4.2.2.[Selection of [Pilot Firms

The workin/stages/1 =5 [revealed/that(further/development(of'the [EDCP model
requiredaccess!tol actual [innovation[ projects(that/ couldbelusedlas exercise
objects(for(the/developer. This(dim Wwas[dpproached by combining theleffortlin
thelexerciseprojects with[thedbtaining (0f funds [for [further [development(ofithe
model.

Pilotfirms(were[selected[through contacts from [Helsinki[School (0f[Economics
and[Business Administration[ (HKKK), [Innopolil Mentor[ Program,[ Technical
Research(CentreofFinland (VTT), the National Technology[Agency (TEKES),

and[through personallcontacts.

Table43.Selection 0fPilot Firms[for the[EDCP[Project #rsax
Source Number(oflfirms
total[] | selected
Innopoli Mentor [Program 13 6
Helsinki[Schoollof Economics/and [Business 3 2
Administration (HKKK)
LaatutietoQy 7 2
FinnishFood Industry'sFederation 10 (1
Technical Research (Centre(oflFinland (VTT) 2 2
Sesam(Consulting Oy 1 1
Mikael [Epstein 1 1
other(pilot/firm 1 1
TEKES 1 1
Total 39 16

Table[4[3[shows![thelsources ofl contacts and[the humber ofl firms involved.
Table 4[4[ presents|thel firms[ approached!through(thel differentlsources. For

reasons/ofldonfidentiality the [firms’ mameshave beencoded.
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Thelselection[process resultedlinlalgroupof'16 [firmshavinglannual turnover(0f
1 —[11200millionmarks, [ Jand [ lemploying [ /11112500 persons. The[ firms

represented anufacturing/and [development/companies.

Contactlto[thefirms[was[madefirst[bytelephone, then(by![telefaxingalshort
descriptionloflthe[odel[(Appendix[5). After(this the[formal[paperwork![for
connectingl¢ach(pilot/firm to [ TEKES’s[project/wasiindertaken. Thelselected
firmslarelcategorized in(Table(4 (4.

During! the[ selection( process imeans! were! developed! tol presentl thel EDCP
development[project[to prospective[pilot[firmsand tofinanciers.[The ineans
included! lal‘short( description of EDCP[(Appendix[5)[‘and [ forms![ ffor[ fax

correspondence Wwith the firms.

Tablel4 4. Categoriesof Pilot[Hirms #7ss
Codel¥) [Source Turnover |Personnel
mmk

H HKKK 1,5
L[l |LaatutietolOy 370 600
EO [VTT 3
CLl [Sesam/ConsultingQy 25030 36
ML[! (InnopoliMentorProgram 3 5H+(subl]

contract
ol [VTT 1
P[] |InnopoliMentor(Program 2
JI |{InnopoliMentor(Program 11 12
B0 [ME 60 50
D[l |InnopoliMentorProgram 12 9
K0 |HKKK
N |InnopoliMentor Program 1 2
Gl |InnopoliMentorProgram stays 1
alive

111 |Laatutieto Oy 160 270
Al |otherlpilotfirm 55 80
FO |TEKES 200001 | 12.500

*)names dflpilot/firms/are/codedbecause (0fldonfidentiality reasons
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4.2.3.[ThelAnalysis(Sessions

Thelfirst[sessionlin[eéach pilotfirm[involvedpresentation ofthe [EDCP method

and lits/basic[principles.

Theltimelinvested[forléachlanalysisproved to/bel oneloflthe most/important
factors for[the[pilot/ firms. Thel tepresentatives of most[ofl the[ pilot[firms
repeatedly [pointed [out(the [importance[ofla fast analysismethod. Lack[ofltime

was(alsolalfrequentreason [for the postponementoflanalysis/sessions.

EDCP/ analysis| tables[in[ Excell containing[ data ofT al fictive[ project[ (demo
analysis)[ providedal vehiclel forl demonstration ofl thel different! featuresl of
EDCPlanalysis! system. It alsol served[asl anlinstructiontooll for the[EDCP
analysis(process. Thefirst/session/acted as(themain inhstruction 0ccasion [for [the
analysis[team. Theldemoanalysis/andthelinstruction(occasion[during[the[first
session[_were! thellonly[ means needed [ ffor[ instruction[jpurposes. |After! the
introduction[procedure!the! firstproject/ wasl selected,[and[in[$omel cases! the
analysis[work[ was![$tarted [ immediately. Thelanalysis/ processes werel started
withl[aldefinition[ofTthe projectlin(thelselfléxplanatory[“Project/presentation”
table. During(the first[session/the premisesand[the ¢équipmentforperforming
thelanalysiswerechosen. The[first/session[used [fo[follow the[same[patternlin
allCpilot! firms,[ the[ first[ two  firms[ formed[ an[exception;[ lonly[lalwritten
descriptionof [EDCP [was used instead 0f'the[demo(analysis.

Thelresearchermade motes/about/observations regarding [the development(ofithe
model [ during[thel sessions[inladditiontolhis[Wwork[as[thelfacilitator oflthe
session. Thenotes wereloften donelon[the spotion(the printoutsof the[dnalysis
tables.[Appendix[6/shows(somelexamples(ofitables.

#1726#
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Duringthesecond/and [the following/[sessions[thelanalysisiwas[continued. Inlthe
“Conceptlanalysis”[ table[ the[ attributes[ were! first[ listed, [ their[ significance,
marketing benefit,[and [technical [problems Wwere rated. Then[the components [for
eachattribute[ were! listedland[ rows[ were[ added[ when[ needed. Thus[ the
attribute concept! pairs|that/identified[the concept/ were[ generated. Thereafter
the knowledge[areas were [listed, [the [feam members listedthe knowledge[dreas
basedlon(their[personalléxperienceland knowledgeoflthe tequirements oflthe
attribute component/pairs. Then/followedrating[ofTthe[significance, difficulty
and/newness[of éveryknowledgearealforeachlattribute[componentipair. This
rating[fook placeinthelgridbelow ‘therow [oflisted[fechnologies or knowledge
areas.. When! thel rating| was![ finished![ thel trisk[ factors[ of! the conceptl were
available,[and[in[manyanalysis[cases(they wereldiscussed[with[the[analysis
team. [In[some(cases(graphs(wereproduced(atithismoment/during the session [if

a/printerwas/available.

Whenthe[¢onceptanalysis(was finished[the tesource ¢components|(resources)
were [listed[in(the["{Resourcelanalysis” tablefor(€ach attribute[concept(pair. The
analysis/team(listed ‘thetesources based[on theirpersonal knowledge[dabout(the
firm’sJown[resources[Jand [Jexternal [lresources.[/Datalfrom[Ithe[Jattribute[
componentpairswascopieddutomatically from the ©*Concept analysis” table/to
thedppropriate(columnlin(theTResource analysis”[table. Theldvailability [0f/the
resourcel components|was! rated, and[ then[ followed rating[ ofl theltesource’s
significance,[ability[andexperiencelin[tespect to¢achknowledgelarea. This
rating was [ performed[in[ the[ f'Resource[ analysis”[ table’s[grid.[ Table[ 4[5
presents|thelitems[listed and!rated[ duringlan[EDCP[+analysis. Theylappear
practicallylin[the[ order[in[ which[they[were[dealtWwith[during[theproceeding

analysis.
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Table4 5 [[TTtems listed 'and rated [during [ EDCP[Analysis

#2126#

Table Item Purpose

Concept |Attributeslisted Characterizes/concept
Significance(oflattributelto [projectlrated Rates/attribute
Market benefitlofiattributefo [projectirated ] [Rates(attribute

Technical [problems|rated Rates/attribute
Concept/components [listed Characterizes/concept
Knowledgelareas[rated Characterizes/doncept, links
conceptltblresources
Comments|to[conceptllisted Characterizes/concept
Significanceloflknowledge larea for Ratesknowledgelarea

realization[dflattribute rated
Difficulty loflattribute[component(pairfin ~ |Ratesknowledge/drea

knowledgelarealrated
Newness[oflattribute [component [pairin Ratesknowledgelarea
knowledge arealrated
Resource |Resourcelcomponentslisted Characterizes resources
Ability(dfiresource lcomponentslin Rates[resource/domponent
knowledgelarealrated
Experienceloflresourcelcomponentslin Ratesresourceldomponent
knowledge @realrated
Availability [0flresource [domponents rated ] [Rates resource domponent
Comments|toresources|listed Characterizes resources
Project  |Business/drealindicated Characterizes/project
presentati |Stagelofldevelopmentlindicated Indicates/character(ofproject
on Placelin/drganizationlindicated Indicates/character(ofproject
Related [projects listed Indicates place(ih[drganization
Limits oflprojectlisted Defines[borders oflanalysis
Sequences [oflrealization listed Organizes/analysis

After[the tesource analysis/was(finished(the datalfeeding part[of'thelanalysis
workWwas[completed. ThelAnalysis[tesult”[tables[and[ Tgraphs/ werelprinted
during(the [final(session/in(those pilot(firms[that possessed[printing [facilities, for
other firms [the(developer(didthe printing work. [The final [Session(also included
alconcluding/discussion/aboutlthe[¢onsequencesof theanalysis(tesults for the
project,land/aboutnecessary improvements/for(the@analysismethod.

Theltypelofipremises|for[the[sessions[varied between(alnegotiating toom, an
officel ofl analysis/team[member[ orlanotheroffice. Inlabout/halfl ofl the pilot
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firms/the premises(varied [from[sSession fo[session. Thelequipment/(computer)
was| provided[either[ by[the[firm[or[ byl theltesearcher. Inaboutl halfl ofl the
projects[ both[ thel researcher’s[and[thel firm’s[ lcomputers werel used. The
equipment/changed from[session to session(inslightlyTess [than halflof'the pilot
firms,[twoofl the pilot/firms used(theltesearcher’s[computer for all[sessions.
Theltesearcheroperated[the computer[during[ alll$essionsin[six[ of the pilot
firms. In[thelother[firms/team[memberslearned how![toloperate[the[EDCP[]
system/on(the/domputer(so that/they(couldloperate/the [program after/at(least/the
third[Session.[Changesloccurred in(the compositionoflthe [team[in halfloflthe
pilot firms.A[largelchange, [ affecting approximately 60% [of’ the[ members,
occurred (intwo [pilot/firms.

4.2.4.Pilot/Analyses, First'Sequence

Stage(6

Thelanalysis[work[in the firstlseven[sessions[was[donelusing/printedpaper!’
forms/oflthe*Concept[T[and[FResourceanalysis” [tables that were!(filled[in by
hand.[After(thelanalysis[sessions!theltesearcher transferred(theldata from[the
paper[forms(into[the computer usinghis[own/facilities. Thisiethodproved
awkward[ becausel changes! to! thel hotes[in[thel form werel very[difficult/ to
perform, as/seen from[Appendix (6. This[prompted analysis [to(be hade(direct/on
thelcomputer. Experience was(gained(withthebase[(Figures(4(1,(4[2)from[10
different(projects.Problems/éncountered were: [difficulties[in [putting[questions
andlin/sorting(outlinneeded|items, as Well/ds/in[documenting thediscussionand
in[Icolordination[ between[ Idifferent( 'parts/Jin[Ithe[ 'table.[ ' Therel lwerellalso
difficulties to[define attributesand [componentsinthe “Conceptlanalysis”table,
and(the(tablelalsolgrew awkwardly[biglduring[the progress ofl thelanalyses.
Visibility[in[the table[waslalsopoor, [ when[the tables appearedonlcomputer
screens. Rating[wasconsidered(dull l@and [problems(arouse@about How [to [rate€.g.,

“resource components ofl the future” Awkward[ situations[ werel encountered
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with[*‘old”knowledgelareas[ from[Wwhich[unexpected problemscould come.
Difficulties[with manual (fowadditions/in(the(dnalysis[tablesbecame @pparent.
Somemembers oflthelanalysis/feams[presented [(Wishesdbout“fautomated” [fow
addition. Important[Jchanges[ lincluded [ JimprovementsJofl ithe [ lvisibility [ by
choosing!(larger font, by [printing[practicallyall headings/horizontally [ (instead
oflvertically, aslin[Fig.[4[1).[ Altranslation[ ofl the headings/to[the[ Finnish
language(wasintroduced on request/bymanyldnalysis/teams. The deliverables
werel alsol improved[ by reporting[ the number[ ofl attribute(¢component[ pairs
analyzed for(each knowledge drea, Figure[6.1.[in[Appendix(3.[Alseparate/table
oflthe knowledgeareasand [theirrisk [factorvalueswas/alsoprovided.

Anlexemplar/case[(FirmM)lis[describedlin[¢hapter(4.1.1. Four[more projects
were! started[ using[ the[ stage 6[type  baselinl the commencing[ sessions.[ The
analyses[ere!later[ transferred(tol thel furtherl developed/baselofl stage 7. In
Appendix7lexemplaricases 0ffirms B, (C, [E, I,[and K [are[shown aséxamples 0f

somelpilotiprojectsianalyzed.

Ideasiwerelalso(given(by the(pilotsdboutiseries0flquestions, @bout/theuselof’a
reportigenerator,(asWwelllds/ofithe tise[0f multi(spreadsheetstructure. Thebases
described[ sol far3werel developed in! Microsoft Excell 4 ®[ that[has onlylone
spreadsheet, [ the newer MS[ Excel[ 5 ® offered! severall sheets[ and[ became
commonly(availablelamong/[thepilot(firms(duringthe[time of the development
work. TWishes [were further made ofla[*flighter” [program.[A[two[step [dpproach
to/thelanalysis[performance Wwaslalsol suggested. The!first/ step Wwouldl¢check
whether[ the concept/ was! fit! forl analysis,[thel second[step Wwouldlinvolvela

deeperlanalysis.

Thelsuggestions(given by [thelpilotfirms/gave/guidelines [forthe/development/of
alnew/[ base. Thisl[ base,[ representing![ stage[ 7, utilized[ the multilspreadsheet
structure ofl Excel[ 5. Separate sheets[ were[provided[for[the[“Concept[’land
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“Resourcelanalysis”[tablesland(for(the(tablepresentingthe Knowledge [area risk
factors. Thelstructuresfor the analysis/tables andfor[the table[of Knowledge
arealanalysis(tesults were(the same as[thoselin thelstage[6[base.[Becauseeach
sheet/occupiedonly0ne table more spacebecamelavailableland visibility [could
furtherbeimproved by meansof larger(font. Easier transfer(between(tables/in
the multisheet(structurelofTExcel[5[alsolimproved(thelability [folquickly view
items[ on[ different[ tables. Separate sheets/ werelalsol provided asholdersof
diagrams! lof thel lanalysis( results for[ thel concept,  the resources!Jand[the

knowledgelarea.

Stage!(7

Datalofl four[unfinished [ project analyses/were! transferred [ from[$tage[ 6 type
bases(tothe mew base. Threeriew[project/analyseswere initiated(on(the stage (7
base((see Figures[7.1.[117.2.[in[Appendix[3). [ Appendix 7 [shows eéxamples of
suchlprojectianalyses. During[the[progression[of these analyses/columnsland
rows [ for[comments[tolattribute/¢conceptlpairsland for[knowledgelareas/were
addedto[ConceptTland[Resourcelanalysis” [tables. [To satistythe wants[0fthe
pilotifirms, the rating[work was adeeasier(through [rating two [attribute [telated
ratings[(“difficulty[for[us”[and fnewness[in[general’’) [in[only[one site for(¢ach
knowledge area,thel corresponding(valueslin[the[tows[below were(filled in
automatically.[Separate[¢ollatingtablesWwere c¢reated for[risk factorsiand[Ithe
comments|fromConcept’[and[*Resourcelanalysis” tables. Alseparateltable
for knowledge related [risk factors wasalsolintroduced(in [thestage[7[version.In
connection(with[thelstage 7 [basela listlof thelalgorithms(was [provided tolthe
pilotfirms/(see[Appendix (8). Three projects werelstarted iising [theStage 6 [type
base. These projectslare shown/in moredetail in[Appendix[7.

Based[onléxperiences from[alhumberlof projects, andon[tequests by pilot
firms, anlindividual'sheet[for project/presentation[was[provided,it[ ¢ontained
onepartition[for characterizing[the[project, (branch, for[teporting(thelstage[of
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development[andlorganizational [site.[ Another[partition[was[intended[for[pre[]
analysisloflthe[project(stagelone oflthe[two(stagelanalysis, [see Figure[7.1lin
Appendix[3).[Almoreldeveloped[Versionlof the Project[presentation(table’is
presented/in [Figure9.1.,/Appendix 3.

4.2.5.Intermediate Development

Stage(8

Stage[8linvolved thelimprovement[oflthelinterfacebetween modelland user,
achieved(by [the[gradual development oflautomation uising[MS [Visual [Basic ®
programmed macros!thatlare part ofl thelMS[Excel ® program.[Theprimary
objective(fordevelopingmacroswas/the meed fortheldaddition ofltows, and [for
thel colordination[ ofl the[tows[inlthe *‘Concept/analysis”[and[the ¥Resource
analysis” [tables/that were located(onSeparatesheets. This Wwas[desired by those
pilotfirmswhothemselves|(did theanalysis(work, and/alsothe researcher’s/own
experience promptedsuchlimprovements. By coordinating the rows[oflconcept
attribute component( ] pairs(] inl[] the[] “Concept/analysis”[] table[] with[] the
corresponding[ attribute[¢omponent(tesourcel igroup rows  in[ the[ “Resource
analysis”[Itable[ |computerized[]calculations/ Icould[/be[/done!for[ imatching
“Concept[’[and/tesource telated risks. Furthermore, [programmed (fow [addition
and[I[deleting[ ‘enhanced( inserting[lofl ‘additional "attributes[ ‘and[ ‘components
between! Jexisting[ lones.[ IThelIpilot! [firms’[lteams/ Jappreciated| this[Ifeature

immediately liponlits/@appearance. #ees#

Guidance(oflthe(analyzers(waslanother objective wWhenlimproving(thelinterface
between [user and ¢computermodel. [ The MS[Visual [(Basic ® program/was!also
used toldreatemacros(thatprovidedthelanalyzersinformationonhow [tofill [in
thelcolumnswith fext/or rating mumbers.['Whenappropriate, [this[functionwas
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linked[to text earlier(entered by thelanalyzerslinto(the columns[ofthelanalysis
tables(so(that/termsused by the analyzersbecamelintegrated(into the[guidance

messages[(Figure4(3).
|CONCEPTANALYSIS
| |
SeiiComponents || SOMI |Analysisiteam’s | |dura plastiplastitestin
.. |ofthe 1s| |[competence |bilitylcs ics g
e oy e g&ngigtts . calc yhatl.isea tech
conceptiforiouriclient whicl?jhemrop!elrties 1 lulus/itech im nol.
and foriourselves) are realized) 2 | R+ |r|e R/ |bas nol. itech
nol.
COMMENTS 11>/ pestes
4 |durability(calculus /1 4 3 4
2 [plasticsimatl.itechnol. 2
3 pIasticsBeamEtechncy( 3 4 3 3 4
Durability seam method weldin| 3 ltestingitechnol. / 4
ki 31|Geometry 5 |machinedesign / 5 pr——— 2 2
3|Seams 2 |plasticsprocesging 6 A—J
space effectiveness 40|Geometry 5 |woodprocessing 74 / 3 4 4
|space@ffective 4surfacel(film nylon | 4 lindustrialidegign 8 / 5
Functionality 501 2 |qualityteciinol. 9 5 5 5 5
Functionality 50 jsurface(film N 1 |Networkifg 10 / 5
Outlook 10|Geo
Outlook 10[Finis|
Cost 40jmate

Figure4(3.Thefigure/shows how theguidance(system [presentsanswers/in
messageboxes dependingonwherelthe @nalyser(has(placed[thelcursor. The
arrows[show how[the [@answersare [builtip ising words [thatthe(analysers have
entered [intothelanalysis/table. Thelleftmostmessage box[wasproducedwhen
thelcursor (was in[the(cell [containing the word [Replacability”, [the Tower (Box
with the cursorlinthecell [Containing the iumber 5’ [(Note [that ost
spreadsheetprograms can [present/only [Onelanswerbox [at/dach [time). Thislisan
excerpt/from(allargertable!

Thel guidancel system[Wwas! firstl applied[ for[ the attributel, significance[Tand

component/columns. [Later(on, the guidance waséxtended[fothel[grid area for

rating(the knowledge[areas. [This[éntire development was[doneusing[the stage
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7(typebase, without/the[prelanalysis/sheet/and linked fows.[Anleéxample0f'the
guidance[featurelis[ shownlin[Figure[4[3.[Appendix[9[lists all[the[questions,
suggestions/and/explanations/included(in(the[guidance system.

Stage(9

Thelidealoflaquickland(simplelanalysis(was tealized in(stage(9. This was(the
answer [ tolthewishofseveral [analysis/teams[forlal*lighter”[analysis[system.
Onelimportant aim[ ofl thel version Wwas[ to[ prohibitl the  analyses[tolexpand
excessivelyland[thus/tobecomeldifficult’to handleleffectively. Twol$imilar
tables[ were[ placed under[eachlother, *Conceptlanalysis”[table[on[topand
Resourceslanalysis tablebelow((see Figures(9.2.[and [9.3.lin[Appendix(3).[The
number/of(ratingsforthelattributes was[teduced(so thatonly the[significance
for(the knowledgelareas/was(tated in/the"Conceptlanalysis”table. Thelrating
for(significancelincluded[both(tegardingof significancelto customer and the
regarding(ofimarketBenefit. [Thedating [0f'technical [problem was[0mitted. [This
reducedtherequirements ofrating[by [two ratingsfor(each(attribute. Alsolin[the
“Resourceldnalysis”table the[mumber of!ratings (was[teduced todeal only with
thelability[ ofl thelresource’ ¢component. Thel[baselwas! gradually enhancedby
placing[the*'Projectpresentation” [fable[on[a[separatesheet, and by eénlarging/it
witha/column [forsequences (0flthe project’sprogression. Ratings in(the grid of
the‘Conceptlanalysis”[table[ weremadeltol copy[tolthe “Resourcel analysis”
table, [ for[indicatingcellsl oflthat[table[to[filllin. This[Version hadlholtow![]
additionor[ —deletion[ functions. 30 rows[ ‘and[ 20[ knowledge![ lareas were
sufficient(for(work [Wwith [thisversion. This[work tesulted [in(a/baseasshown in
Figure/474.Theldevelopment/involvediinteractionthrough (13 pilot/analyses.
Finally, alseparate sheet was[providedfor[presentation[of' the[project/(Figure
9.1.lin[Appendix 3). Tt/contains[spaces/for/characterizing[the [project’s [business
area,[stagelofldevelopmentiandorganizationallsite. Furthermore, linked [projects

arellisted, [@s/well[as(limits tothe project. Spacewas/also [provided for listing of
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theplanned(sequencesfor[projectitealizationfor[cases/withladvanced/project

planning.

During/(Stage[9/additional ([guidance hacros were/developed ising(amulti/sheet

base. Measures(were(alsotaken/toavoid mistakes when using[the tacros. [Such

mistakeslincluded monlintended/rowladditions[or(+deletions[inlinappropriate

rows.[Macros!that[ ¢coordinated[thelstructure[ ofl analysis(tableson two[Excell
sheets[ Iwere[ Jalsol!developed.[ 1 This[ Iwork[Jwas[Idonel]separate[]from[ the

developmentlofithesimplified version|describedabove.

Stage(10

The[**Conceptlanalysis”[ table and, correspondingly[the[*‘Resourcel analysis”
table,[ofTthe stage 7 [type basewereldividedlinto[four(separateidentical [tables
situated (beloweéachlother. This[was[donelin order tofacilitate[thegrouping[of
thelanalysis[for[appropriate purposes. Eachloneloflthese(tables couldbeused
separately(solthat[fourlindependentlanalyses(could(be carried outlin/the same
base. [ This typelis shownlin[Figure[10.1.lin[Appendix[3. Additionall features
involved sorting(tablesfor[analysis results [and tables [for [preparing [dn(analysis
report.[Theseltableswerelocated [onSeparate sheets[(Fig.[10.2.lin[Appendix3).

#1699#
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Figurel4[4.Conceptlanalysis” [table, [and to the[rightanéxcerpt/ofithe Resources [table.
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4.2.6/Pilot’/Analyses, Second/Sequence

Stage(11

TrialsiWeremadefoldeveloplanfindividual (base[forloneparticularpilotfirm.The
developmentwas [performed(inlinteractivel¢oldperation[with[Several imembers[of
thel[firm’s analysis/team. The[workwas donelin[three steps duringwhich[parts
from(the stage[7[Tand[stage10[bases werelassembled together and transformed.
Theldevelopmentiwork [dimed [at[improving the focusingofltheproject/definition,
atlidentifying[challenges and importantlitems oflthe project. Evaluation[ ofl the
availability [ofTresource[¢omponentsandlintegration[ofthe concept land resourcel ]
analysis[ffunctions” were[ alsol objectives of the 'development.[ Thel pilot[ firm
furthermore strovel to[ simplify the[EDCPlanalysiswork. Primary![ targets! for
improvement[Wwere[thelanalysis[fables, theldeliverables, [and[thelalgorithms.[The
work[involved[ developmentofltheinput operation, the algorithms[and[ the
deliverables. It alsolinvolved[improvement [ 0fl theimacros[to[fit thelinterface
requirements/oflthefirm.[Starting[pointfor(the 'work [wasthe[stage[10[base. The
changeslincluded al¢olumn for listing(all the meeds oflprojectiprior to(listing the
attributes. [Theferm [ Technical problems” Waschanged [fo[“Technical[challenges”,
furthermore, ‘hew( terms[ were[ added: [ *‘Importance” [ (equals sum[ofl ratings' for
“Significance”Jand[1“Market[benefit” [oflattribute), [Jand[1“Criticality”’[(equals
“Importance” value(divided With [fated Value for "Technical (challenge”).A [Column
for(ratingtheavailability [0fléach fesource lcomponentwaslintroduced. The number
oflratings [for(the knowledge areas(in/the*Resource@nalysis” table was reducedto
coveronly the["Quality” lofleach resource[domponent, andthis feducedthe number
offratings by [twofor[éachlattribute [component[tesource group [forldach knowledge

arca.
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Themostimportant/contributions(in [Stage (11 were[the feduction (0fthe mumber(of
ratings(in[theTResourceanalysis”fable[and[thelintroductionlofTthe Tating [0 flthe

availability [6ffesource domponents.

4.2.7 Development ofthe Final Bases and the Final Analysis System

Stage(12
The(Tables

Basedparticularly[on(thelexperiences fromthe Targe mumber [0f analyses withthe
stage @[fypebaselanddlsolonthelexperiences fromfheldevelopmentWwork in stage
110weldecided[ tol developlalbasel thatl combines[ simplicity andan[ effective
interface. [ Thestage9basetypel (Figure[4(4) formed thelstarting[ pointlforlthe
development(that/involved[thels$tructure, algorithms, [ deliverables andlinterface.
Structural [developmentlinvolved[situating[“Concept[*fland[“Resources analysis”
tables besides[ofl eachlother[onlthelsamelanalysis[ sheet. Thelrating[ work [ Wwas
simplifiedby limitingthe rated (items [to[0oneper(attribute[component pair foreach
knowledgelarealin[thel grids[ofTboth[the *“Concept[’and *Resources analysis”
table. Thelsignificance ofleach knowledgelarealto ‘the(tealization [0f eéach[attribute
through the[componentiwas(rated [inthe Conceptlanalysis” fableand fhelability [0f
the[resource component[ for[each attribute[¢omponent[pair[was[ rated[in[the
“Resourcel analysis”[table.[ Furthermoreal separatel column[waslintroduced' for
listing [the knowledge (areas instead [ofllisting[them directlyin[eéach knowledge [area
column/atop oflthelgrid.[A mew [fypelofformulaiwasldeveloped forlcalculatingthe
risk [factors(related [fo [the resources. [Thisformulalinvolves mumeral weighing Wwith

parameters for(thedifferent/rating mumbers/(5 1) solthatthesensibility [0flthe
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analysis/canBeldontrolled.Thatformulawastised the[Resourcelanalysis” table:

ionificance toproiect *

lackﬁctorzwmuﬂ# J(1:slinlFow X 12+#2:slinlFow X 3. 7+#31 :slinlFow X 1,7+#4:slinlFow X 0,5+#3:slinfowX 0,1)
availabilitylofiresource

*)#=number(of

Herelthelinverseproportionality [of(the tatings[for[the ‘goodness[oflthetesource
components [isfepresented [by [the Sum [ofTproducts/oflthe [tated [digits[in one Tow
and[ parameters. The[weighting[ parameters| represent! the decreasel ofl tisk [ wvith
increasing [goodness. The fepresentation functions(solthatlthe Weighting [parameter
for(theTowest[rating(digit((1)[is ¢onsiderably [bigger((12)[than[the parameter((0,1)
for(the highestlrating(digit((5). Themodelldlsodllowed changing oflthe weighting
parameters and! thisl madel al changel ofl the( sensitivity[ ofl thel evaluation’ oflthe
ratings[possible. In the modellthe sensitivity s illustrated by algraph,and (bylan
Excelladjustment table below [forentering (the weights [for ratings (Figure4(5).
Alistloflall formulas(in[EDCPappears/in[Appendix 8.

Resourcelrating/weights

15

W eights
10 + for
5 + ratings /(T
0 I I n >

ConcRes CG91 CH92L1 CI93 CJo4 CKo5
Rating (0TI 1 2 3 4 5
Weights(foriratings - 12 3,7 1,7 0,5 0,1

Figure4[5. Thelprofile/diagram/and/adjustment/tableof’the sensitivity [0flthe
analysis.

Thelanalysis(fables[oflstage[12dppear(inthe Figures(4[6,[4[7,/4[8,[and[4[9.[This
development(tequired fiveintermediate[versions of(bases, seven pilot/¢ases Wwere

involvedfih(thedevelopment/ofithisbase.
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INEW:
Knowledgelareas
isted horizontally
CONCEPT ANALYSIS #1856# .
9 R | R[| Knowledge
areas
H Signif] durabilit jplastics jplastics

Attributes  Pe"lComponents ., |[Knowledge oL s

oS »jareas calculus technol. ftechnol.

Ols 3

Sl &

25N

232

—jo

COMMENTS Do
cours
Durability 501 [Geometry 4 |durability’calculus 4 3 4
Durability 501 |supportiplate material 2 |Plastics'matl. technol.
Durability 501 [surfacefilm 3 |Plasticsiseam technol. 4 3 3
Durability 501 [Seamimethod weldi 3 ITesting technol. \ f
N
Replaceability 3L |Geometry 5 |machineidesign \ / 2
Replaceability 3L |Seams 2 |Plastics/processing
spaceeffectiveness 411 [Geometry 5 |woodprocessing 4 4
spaceeffectiveness 4[] [Surface(film nylon 4 industrialidesign .
—— : New:
Functionality 50 [Geometry 2 |Quality'technol. .
Functionality 50 [Surface film 1 |Networking Only [one Ebtlng @er
Outlook 10 |Geometry 1 |Patentlaw knowledge [area
Outlook 101 [Finish |Knowledge area
Cost 4[] [Materialselection |Knowledge area ! j i
©Mikael Epstein1997,1998,12001
Thislislanléxcerptfromallarger/table!

Figure4(6.The"*Conceptlanalysis”table.

Deliverables

Thelanalysisresults were[presented [in[two tables, [the “'Collation table for[dnalysis
results”[(Figure[48)and[the"Collation[fable[for[knowledgeareas” [((Figure[4[9).
The*Collation! table[ for[ analysis[ tesults[ presented”[ thel risk factors[ for[ each
attribute ¢componenttesourcel group,and[it also[presentedthe comments[to!the
attribute ¢component tesource(groups from theconcept[landresourcelanalyses. The
“Collation[ table! for[ thel knowledgel areas”[ presented[ thel tisk[ factors! for[ each
knowledgel areal as[ well[as[ the[ comments[ for the knowledgel areasl from![the

“Concept[Tland[Resourceanalysis”[tables. Thelinterfaceldevelopmentlinvolved
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macros/forfguidance, [éxplainingc¢alculation formulasintheCollationtablefor
analysisTesults”.[Furthermore acrosWereprovided for Marrowingland widening

thecolumnsforfabbreviationsldsiwelllasthe/column(forTisting Knowledge [@reas.

RESOURCEANALYSIS #1857#
I | Knowl reas!
2 R+ | R | owledgela eas |
Attribute.componentipairs| «|Resource.components g2 2 3urabi|it mzzﬁcs g:::r:cs
% |(persons,machines, contractors, |5 Z| & |calcutus fechnol. hechnol.
g fetc. that realize Attributes) gs| E
: gz &
8 5| o
COMMENTS =
R1durability & geometry 50KV, PJ, PK, UM, TV, VT, Varo/Co, Kotay 3.1 |depen 2 3 3
R2 durability (& support plate material 5[ [Varo Co, 50 [Depe
R3urability & surface film 50KV, PJ,PK,JM, TV, VT, Varo(Co., Kotay 4 2 3 2
R4 durability (& seammethod 50KV, UM, TV, SR, VaroCo., Kotay, TKK, 1
R5 Treplaceability & geometry 3KV 1 5 5
R6 replaceability & seams 30KV, UM, VT, PJ,JS, SR, PS, KM, 3
R7 [spaceeffectiveness & geometry 4KV, M, VT, PJ,JS, SR, PS, KM, PK, 4 |Shoul 4 2 4
R8space effectiveness &surface film 40KV, IM, VT, PJ, IPK, TV., [Kotay 4
R9functionality & geometry 5KV, UM, VT, PJ, PK,TV., Kotay, VaroCo. 4 3 4 2
R10(functionality & surface film 50KV, UM, VT, PJ,TV., [Kotay, Varo/Co., TKK 2| |Depe
R11[outlook & geometry 10EK 4 4 4
R12loutlook & finish 1LEK,[CEEW, 2
R13cost'& material selection 4 |KR, CIEW, PH, TV, JM, KotaKy, Varo[Co., 3
R14 [cost & contractors 4 KR, CIEW,PH, TV, Kota Ky, VaroCo., 5
R15(cost & size of series 41 |KR, CIEW, PH, JM, Kota Ky, Varo[Co., 1 4 5 2
©Mikael Epstein(1997,1998,2001
Thislis[anlexcerptfrom/a(larger(table!

Figure@d[7.Thel"Resources[Analysis” fable.

Theltesults[oflthe conceptlanalysis arelpresented ‘aslalhumerical *Requirement
factor” [for[évery[attribute[¢oncept[pair, for[the[tesource analysis(the tesults are
expressed [ aslal humerical[‘Lack[factor” for[ eachl attribute[¢component/tesource
component[group. [ TheRequirement[factor”[éxpresses how inuchlstakingeach
attribute[tequires[for[imakingthelattribute[¢come true.[The[moretequirements it
poses[the more[potential riskit[causes [forthe [project. The [ Lack factor’ [expresses
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the[shortcomingslofleachltesource[¢omponent[When/[it(tealizes eachlattribute by
means 0flits[Gomponent. ThebiggertheLack factor”, thebiggeristhepotential
risk fhatthe esource componentdauses [fothe project. The Tisks[oflthe Projectidsia
wholelareléxpressedasfalmumerical [fRiskfactor”[forleéachattribute[¢omponent[’

resource/component/group.

Thelrisks ofleachl knowledgeareaare[ presentedas humerical [F‘Dependency

factors”[telativetothe ¢oncept, [dand [fDeficiency(factors” [relative [to thefesources

and(a@s(d"Risk factor” relative [fo [theproject/asdWwhole. TheDependency factor”

expresses [fo[whichléxtent[theproject/dependsion/éachKnowledgelarealinlorderfo

realize. JThe1“DeficiencyIfactor” Jexpresses Thow ImuchIdeficiencyJinlJeach

knowledgelarealthe[tesource¢componentshave[when[theytealizethel¢onceptlof
thelproject.[The[Risk factor”[ofiéachknowledgelarea’combinesthe IDependency(’
“land"Deficiency factors”.

TheEDCP lanalysis pointsouttheposition(ofidach Tisk [ih the [project by [presenting
numerical [ values. Thelanalyzer(isable[to[see[ Whichlindividuallattributes and
whichlindividuallattribute[component[pair[contribute o [fhe Tisks [0fthe Project. Tt
alsopointsfout[which#esource[¢omponentsl¢ause Tisk.[Furthermore, itlindicates
whichknowledge areas(the concept/demands forlits[realization and points(to those
knowledgeareasforWhichlthe tesourcesarelinsufficient.[The Tisk [factorsoflthe
projectlasiwelllas(thelrisk factors(ofithe knowledgelareas givela/general impression
offhow [theTisk[is [Structured fin [the [project. [From [the Tisk factorsthelanalyzeray
gobackwards[foltheTequirementfactorsfandfolthe Tack [factorslasWwell[asfothe
dependencyfactors[andthedeficiencyfactors. Thelanalyzermaylévenwantto
traceDack o [theindividual [combinationsofTdttributes, [components, Tesources [@nd

knowledgelareas(andtheratingsfor(these.
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Tolassess[theltisks ¢connectedfolthe[projectlonelfirst[looks for thoselattributel’

concepttesource[éomponentgroups thatlexhibitthe higgestmumbers forthe Tisk

factorsfin(telationfoltheprojectlasalwhole. Thenloneinvestigates[Whetherthe

risksoflthesegroups(are related ore o the donceptiorfo Theresources. [For(this

COLLATIONTABLEFOR/ANALYSISIRESULTS #1649#

IAttribute [Component[ ]| wghtd {Req{Wght{Lack!weight{ Risk! # iComments Comments
IResourcelgroups Requireiuire! d !facto! ed factolknow!from/Con 7 from[Resource
ment 'men{Lack{ r | Risk { r 1 ianalysis L° lianalysis
factor | t facto factor areas
fact| r evalu
or ated
IR1[dural&[geomet (& 1400 11551 1,5500 17000 24100102651 11
design[,[Var,Kot
R2[[dural&[suppor(& Varo 8 600} 3,500 28011 210011168014 8 depends(onledging
machine
IR3 [dural& [surffil& design 1601 {175 4,880) 54011 8540119392} 11 dependslonledging
, Var,Kot imachine
IR4[dural& [Seammt (& r&d, 10 200130,001 60011 6000111200 201 iWelding, riveting
|Var,Kot, T
IrS [Fepl & [geomet (& KV 8 48071 0,300 2 14 86 6
Ir6 [repl & [seams[& [t&d, 11 4501 1,500 6 68011 2701 4
imark
Ir7 [§pac & geomet & r&d, 1400 {108 1 3,100 25001 33501126781 8 should thegroup
imark, purc ibe splitted
Ir8 [[8pac & [surffil& [design,] 11 5601 21300 1107 119004 5961 501 mylon,polyester
Kotay
Ir9 [func & (geomet & [r&d, 2300 1180 12,9200 23007 5250114200 8
|Var,Kot
Ir10 [Muncl& [surffil& r&d, 14 7000 3,7700 19017 26401113184 5 depends(onledging
|Var,Kot, T imachine
Ir11Mook[& [geomet (& EK 3 1801 0,681 5 12 86 7
Ir12 Mook & [finish[& [EK, 2 6011 0,037 O 0 1 3
CEW,
Ir1310ost & mhisele & 17 8401 2,801 14001 23500111761 5
lexport, Kot,Var
Ir14Gost(& [dontral& 15 6001 1,500 6 9001 { 36001 4
export, Kot
Ir15(1dost(& [siser & [eéxport, 17 8401 2,340 1200% 19700 9831F 5
Kot

©Mikael Epstein(1997,1998,12002

Figure(4(8.[Collation(Table for AnalysisResults.




128

purpose therelative sizelofithe concept“Requirementfactor” is[dompared With the
resourceLack factor” forleachgroup. Thelassessmentprocedurefis[énhanced By
means Jof[theTsorting [function TJofTtheCspreadsheetTprogram.[TheMattribute(”
component(tesourcel groups, as[well asthe knowledgeareas, tanlbe brdered
according(toltheldifferenttisk factors. Thel$orting[isCquickly [performedlinlthe
tables, "and[separate printouts can[be madefor different risk functionsie.g.,
“Requirement(factor”, Lack factor”, iorIRisk [factor” forWwhole Pproject.

Thelanalysis Tesultsare presented in[fwo(stages, the firststage being the“Collation
Tablefor[Analysis[Results”and[the[*Collationfablefor[the[Knowledgeareas”.
TheCollation[Table[for[Analysis[Results” lappearsfilledWwiththeoutputdatalat
thelendofTthe analysisprocess.[The‘Collationtable[for[ Analysis[Results”[is
shown(in(Figure[4[8,the"Collationfableforfhe Knowledgelareas”inFigure49.
InfadditionfotheCollationTablelthefirst/Stagecontainsfour(diagrams: [d[diagram
showing[thelrequirement[factors, aldiagram[ khowing[thelackfactors andla
diagram(showingthe [risk Tactors, @llfin felation To the attribute component Ppairs.

Thelanalysis(programlalso producesmine diagramsthat[Show thelprofiles[ofTthe
different(risk[categories. Thetenth diagram[shows aprofilefor the .competence of
thelanalyzing/team/relative tolthe knowledgelareas.[ Theseltables and[diagrams
appear(instantly[during[theanalysisprocessand arelteady foruseldirectlyatlthe
end(oflthe(analysis, wWhen[the tfeam [évaluatesanalysis tesults.

Thel$econdlstageloflresultspresentationl consists[of alteport[presented by the
consultant."Theldatalfor[this[teportlisCedited onltheEdit[$heetwhereldifferent
tables/canbeedited/dccording to the requirements(ofitheproject/owner. Thereport
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consists[oflalVerbal [part[prepared onlalform[Ain[MSIWord e andlalhumberof
diagrams [prepared from(fableséditedin fhelediting [Sheet.

Collation [table(for the knowledge areas #eso#
Knowledge [oerrie [edief Do Toauhed Koo reded 7 T Comments
area factor ncy cylfactor |rellto Knowl. areas
factor (Risklof Knowl. [Areaslrel | evaluat
(Risklof Knowl. Areas toProject| ed
Knowl. arealrel
arealrel to
to Resource
Concept) s)
DiagramNo 8 9 10 11 12 13 relative(to relativeto
Concept Resources
durability(calculus 22 4 10 2 227 45 5
Plasticsmatl. 26 4 8 1 216 31 700 |plastics/dourse
Technol.
Plasticsseam 29 4 18 2 513 64 8
technol.
testingtechnol. 39 4 15 1 601 55 11
Machinedesign 29 3 19 2 545 55 10
Plastics(processing[ ]| 38 3 17 1 654 54 12 designers|to
Interplas
exhibitionin
Germany!
[wood[processing 30 3 25 3 762 85 9
[lindustrial design 23 3 9 1 216 24 9
Quality ltechnol. 22 3 23 3 515 64 8
[Networking 33 3 27 2 904 82 11
[[Patent(law 21 2 23 2 477 48 100]|patentlaw make(contract
course with[patent
attorney
Knowledge larea
[Knowledgelarea
Knowledgelarea

©Mikael Epstein1997,1998,2002

Figure4(9.[CollationTable for Knowledge Areas.

Anlexampleloflaldiagramshowing[the[tisk[¢oncentrationsfor ¢ertain attributel’
component(tesourcelgroupsinfalprojectis[shownlinthe Figure410. TheXaxis
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lists[each/attribute [component pair((the [textlisabbreviated). Thepillars express the
weighted tequirement factors [for(eachattribute[component[pair, the[solid line the
corresponding/(non weighted) tequirement(factors. Otherléxamples[ofTdiagrams
are[presented inAppendix 0.

Diagram(1.
Requirementfactors of Concept

MMIJN\

180

160

=
3
Requirementifactors

Weighted requirement factors

3

9
8

o
2
&

»
8

dura~suppor 8
look~finish 3

dura~geomet 11
dura~surffii 11
dura~seammt 2

repl~geomet &
repl~seams
spac~geomet 8
spac-surffi 5
func~geomet 8
func-surffis
look~geomet 7
cost~misele5
cost~contra 4
cost-sisers
cost~fewmo B
disp~misele 2

[ weighted requirement fact.
| === requirement factor

Figure4(10. Diagram/showing thelrisk factorsfor(the attribute [componentpairs (of
theConceptlanalysis/inla/project.
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Interpretation(ofithe[Analysis[Results

TheTanalysisresults "werelinterpreted “at"two [ differentJoccasions, during[the
analysis(sessions[and@ftertheprojectlanalysis Wwas/completed. AtGertainfintervals
duringthelsessions¢opiesldflthelanalysisfables Wereprinted [and, particularlylat
theleéndlofleachlsession[graphsWweredlsoprinted. Thispracticeprovedveryfiseful
forlthe otivation[0fTthednalyzersfolcontinue, dstheylcould Vision TheTesultslof
theirWork [during theprogress[ofithelanalysis. Very ittlefattention Was, however,
paid by theanalyzers [to [therisk values/in thelanalysis/tablesduring the progress of

COLLATIONTABLEFOR/ANALYSISRESULTS #2133#

|Attribute Component! | wghtd [RequiWghtd; Lack {weightej Risk { # ICommentsifrom [Comments(from
Resourcelgroups Require jiremei Lack i factor} dRisk | factor iknowliConceptlang——j iResourceanalysis
ment | nt |factor factor areas ?
factor ifacto evalua
ted
IR31dural& [surffil& design 1600 11751 4,880 54001 85411193921 11 depends(onledging
, Var,Kot imachine

R4 [[dura & [seammt (& r&d, 10 200130,001 60011 60001112001 200 iwelding, riveting
|Var,Kot, T
r9 func(& (geomet (& r&d, 2300 1180 ¢ 2,920y 2301} 5250114200 8

Var,Kot

Ir7 [8pac|& geomet & r&d, 1400 1108 { 3,100 25001 33501126781 8 ishould thegroup
imark, [purc be splitted

Ir10 [Munc(& [surffil& r&d, 14 7000 3,770 1900 26401113184 5 depends(onledging
IVar,Kot, T imachine
IR1[[dural&[geomet& 1400 1155 1,5500 17007 24100126511 11

design/,[Var,Kot 3

Ir13Cost(& misele(& 17 R4(7 2,800) 140} 2350 "'7AL S

S

(Thislisanlexcerptlofialargertable)

Ir12 Mook (& [finis 2 6011 0,030 0

CEW,

1 3

©Mikae|d£psteihu 997,1998,2002

Figure4[11.Thetoppart/of“*Collation Table(for[Analysis Results” @ftersorting to
investigaterisk [oncentrations fortheWwholelproject.
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thelanalysis.[When(thelanalysis[was¢ompleted [prints[were [faken[oflthe analysis
tablesland alllgraphs. PrintsWeredlsoade [0fthe[AnalysisTesultsfablesds [Soon
as(theybecamelavailablelin[thebases duelfo the basis[development.[Theprints
were madelinthe[pilot[firm(using(their(printer. Copies of'all[printed taterial ‘Were
handedldver o the Ppilotfirm. ForlmanyofTthe projectsfanlAnalysis[Reportform
(MSWord ®)Wasprepared.

Anlexampleloflanlinterpretation oflthe analysis(tesults/is[demonstratedlin Figure
4(11,ishowing(the[Collation table[for analysis(tesults” after/alsorting/procedure
(onlyltheltop[partlis[shownlin[the[picture). Herelthe Wweighted tisks[(thelsixth
column(oflthe(table) havebeen(sortedlinldescending order. This(shows[that(the
three biggest(tisks[are¢oncentrated toobtainingdurability by means oflsurface
film(with[tesourcesVaro[Co.and Kotay[(R3 [1dura & [surffi&design[,[ Var,Kot),
followed[ byl obtaining| durability[ by means ofl seaming/ methodWwith[tesources
Varo[Co.,[MKotay [and[TKK (R4 Mdural& [seammt[& [1&d, [ Var,Kot,T),thethird
biggest![ risk[ concentration[ being| the obtaining[ bf’ functionality[ by means’ of
geometry [ with[tesources/t&d, Varo[C. and[Kotay [ (r9[Tfunc/&geomet & [t&d,
Var,Kot).

Correspondingly,| risk[ concentrations! pertaining[ to! thel conceptl arel shown[ by

sortingthe weighted [fequirement [factors[(second [¢olumn oflthe above mentioned

table,and/the(risks/concentrations/from[the resources by [sorting [the Wweighted lack

factors/(fourthcolumn).

Inthe[same [manner [risk[¢oncentrations among the knowledgelareascan (beshown

by (sortingthe “*Collation table forthe knowledgeareas”, as/illustratedin Figure 4
12.[MHerethel¢olumn for“Weighted [tisks[of[KnowledgeAreas” [telative o the

projectiwasl[sorted, and[consequentlythe three most(tisky knowledgelareaslare
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Woodlprocessing, NetworkingandPlastics[Seam [fechnology. Appendix 11 [shows
the ihnterpretation and report/of’aldemonstration project.

Collation table for the knowledgelareas #ies0#
Knowledgelarea |Depen [weight |Deficie |[weight (Risks |weight | # Comments
dency |ed ncy ed of edlrisks| Know
factor |Depen |[factor |Deficie |Project |of 1
dency ncy rellto (Knowl.| areas
(Risk |factor |(Risk [factor |Knowl.|Areas [evalu
of of Areas [rellto | ated
Knowl. Knowl. Project
arealrel arealrel
to to
Concep Resour
t) ces)
DiagramNo| 8 9 10 11 12 13 relative(to relativeto
Concept Resources
[Wwoodlprocessing 30 3 25 3 762 85 9
[Networking 33 3 27 2 904 82 11
Plastics/seam 29 4 18 2 513 64 8
technol. 1
| [Quality fechnol. 22 3 23 3 515 “A 8 _
. |00 LS, N Sy, N
| (Knovr s :
(Thislislanlexcerptlofiallarger table)

©Mikael Epstein1997,1998,2002

Figure(4[12.ToppartiofiCollation Table for [Knowledge Areas, [after/sortingthe
column(for'Weightedrisks6f Knowl. Areas(tel o [Project.

AnalysisReport

Thelanalysis [form was prepared after the [final ‘analysis session by the fesearcher(or
bylsomelother facilitator. This[work Wwas[donelin the facilitator’spremises [Outside
ofTthe pilotfirm. [Attributes, [components [and [@ttribute[¢omponent tesource groups
aswelllasthelcalculated [Misk [ValuesWwerelcopied[from [thelanalysis[fableslintothe
MS[Word e[ form[ ofl the[*Analysisl Report”.[ Counts[ of’ individual attributes,
components, [ tesources andlidentical[ pairs’and| groupswereperformedland[the
different(datalgroups/were transferred(into(tables/in(thereport form. Thelattribute ]

component( Ipairs[Jand[Jthe[Jattribute[component(tesource Igroups[ lwerel Isorted
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according(folargenesslofTtheir(despective tisk[factors. [AfterSortingtheldifferent
categoriesWere [fabulated[into ablesin the[TAnalysis[Report” form.[Anléxample
offthereportfisdvailablein The[Appendix 2.

Conclusions0flAnalysis

ConclusionslofTtheanalysis[wereldrawn basedlon[the datafromthefables.[The

conclusionsWere Written[into [Teserved Spaces inthe form. Thefeport formlcould
beladaptedtothe need ofithe(pilot firm(e.(g.,[byladding or(leaving lout[portions. In
somel tasesconclusions[Wwere[made[separately [for[theanalyses ofTconceptland
resources, [@nd for(thednalysis(oflthe wholeproject. Tnlothercases[commentsWwere
presented only [forthe WholePproject.

Aslcomplements [fo fThe[AnalysisReport[Form prints[oflall (graphs Weresuppliedfo
thepilotfirm.

Presentations

Theltesults[ofTthelanalysis[weremormally presented(fothe [tepresentativesofTthe
pilot[ firm[inlalconcluding[ session, [ thel presentation often! took[the form[ofla
discussion.[A [few[oflthe project/the analyses were(finalized [only [by (mailing[the
AnalysisReport form.

4.2.8Risk(Analysis without Mentioning the Word Risk

Thelisting[procedures/in[EDCP [fesemble [brainstorming(in[that/the[analysis[feam
islJasked[ ito[provide[Jattributes, lcomponents,[ knowledge[ lareas(Jand [ resource
components. Osborne[{1965)tecommends(that[the membersofTalbrainstorming
team must(belableto workin(d[telaxed [énvironment. Because the[thought[oflrisk
might/actlas/aldisturbingélement/to[d[team[ofpersons/that/areintimatelyinvolved
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anltheprojecttheylanalyze,[EDCP[hasbeendesigned sothatmo Teferencefoltisk
appearsfolthel@analyzersduring the[Whole@nalysis/procedure.

Nonelofltheheadingslinlthe tablesised duringthe analysis¢contain [any[Words
referringfo [the Word risk mor(dofany 0fthe [statements [inthe [guidanceSystem. The
word Tisk[appears(onlyinthefables forlanalysis TesultsthatWwill beusedafterthe
analysisfis/dompleted.

4.3.Summary ofthe Base Development 'Work

Thebaseldevelopmentworkfook [placelin/six phases. Thelcharacter(of'the [phases
was[dictated (partly by [theldevelopmentWwork[ofTthe researcher, partly [on[the Wwork
withThepilotfirms.Thephases¢anbelgroupedinto three’groups, the first[group
when! thel researcher[ developed the model based[ partly[ on[ theory,[ partly on
experience.The mext/group [0fphasesiincluded work With the pilot firms’ [projects
involving[$ubsequentdevelopmentbf the bases, the work being[supported by
experiencelin/coloperationwith thepilotfirms. The(final [group fegarded [festing [0f
themewbasesinlanalyses[with[pilots’ [projectsfand theldevelopmentlofthefinal

base.

Thislstepwiseapproachlallowedl tontinuouslapplicationofl experience from[the
pilot[firmsland alsolthe[possibility tol¢continuouslybenefit/the pilot firms with

analysis Tesults.
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Introduction [0fTtems hto the Bases

After[thelmodel Wwas[tonceived,as[describedin[Chapters[3 [and[4,items[Wwere
changed, [and [new!(items/wereladded[tolor temoved from the[modellin[different
phasesland stages.[Welapportionedtheldhangesofthe Model[into [Structural fitems
and[ functionalitems. Structural [itemsare[visible[in[the[model, theytanlbe
ascribedfitem/(classes(€.g.,Tables, columns,Tows, headings, data, or[¢hanges(fothe
configuration(ofTtables. Functionallitems(deal with[the functionloflthe model’e.g.,
activitiesllikelentering [ortransferringdata,[¢alculationlofTTesultlorlintermediate
data.TAlso[changing[oflSome [Structural [item, forinstance [the Vision[ofTaTablelis[d
functionallitem, [as(is[guidancelofTthe(analyzers. Theldlgorithms[form(a(third[class
offitems|that(areinvolvedinthe odel.

Tablel4[6showshow [Many [itemshave beenchanged[during theldifferentstages
during[thelpilot[telated development work. Most[ofl thel changes[involved[the
addition"ofThew [items; other changeslincluded"omittingorlaltering[items. The
number(oflitemswas/counted(so(that/each[different/class[0flitem Was[counted as(a
new [itemle.g.,[eachldifferenttypelofT¢column, tow, ¢ell, [fable, [formula,loreach
differentltypeloflentering, [transfer,calculation ofl datalWwas counted, andthem
summed.Many[oflthelitemsoriginatedinTequirements, Tequestsor[Wishes from
thel pilot[ firms. Otherlitems werel created[ onl theltresearcher’s ownlinitiative.
Appendix 13 Tists theindividual fypesoflimprovements adelin/€achstage.
ThelPreliminary [structuringJand [ the[IPre[pilot[Janalysis[ IphasesI(stages[11[5)
generated (the [Ex [Ante model. The Ex [Post/model @émerged duringthe1¥[and 2™
sequences(ofthePilot[analysesphases,land[during[theIntermediate[development
phaseland[the Development[ofl thelfinal[bases(stages[6[12).[Alll development
during the Ex [Postphasesoccurred linder the influenceloflthecooperation with(the
pilot/firms.
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Tablel4[6also(lists[developmentlofTalgorithms. Becauselthelstructural [itemslare
connected [fothelappearanceloflthe odel theylcanbelconsidered foltepresentthe
interface [part[ofTthe Model.[The functional[itemsandthelalgorithmsinvolvelthe
operation[ofTthelanalysis ool land thustepresentthemodellitself.[Thelalterations
andComissionsofT partswithin[themodelhavebeen shownonlyltolgivelan
impression[0fithematuredfthedevelopmentwork.

Aslseen(from[Table(46[clearlymore(than halflofboth(structural and/functional
itemsWerelintroducedduringthe [Ex[Antedevelopment. The miumber[oflstructural
items [Was[practically [fwicethat[ofTthe functional[items, ‘during[every[one[oflthe
developmentphases. Thefwoparts[ofTthe[ExPost[phasesproducedpractically
equal Mumbersloflstructural,[functional "andlalgorithm[¢hanges. Thel¢hangesto
algorithms Were onlyonethird[¢ompared To the functional [items. (A [Small mumber
offalterationsWeremade constantly [fo items [during[dach phaseldfthedevelopment

work.

Table4[6. New litems [and[changes/to bases|in/éach(stage #993#
s S8 | |18 |5
g |88 |E |E|Z2|3
a |55 |2 |2|EF
N | < < |O
PPhase
IEx[Ante 105082 | 420 901| 20 20137
ExPost1*"[Sequence 619027 | 160 50| 20] 2[] 52
ExPost 2™ sequence 1002[39 [ 170] 70[ 2] o] 65
Total iumber([6flimprovements, [ExPost
1% 2™ 6012 | 66 | 330] 1201 4[] 2(] 117
Total iumber|(oflitems 1012 |148| 7500 210]| 6] 4[] 254

In[Table[ 46, the[ humber  of! structurallitems[islarge when compared[tothe
numbers[of functional [itemsand[algorithms. [ Thislindicates|that[thelpilot[ firms
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were[Jable[to[Jcontribute[Imore[Jto[Jinterface Jrelated [ limprovement[thanJto
developmentrelated o The Thodelfitself. TheTelatively[small miumber 0fTalterations
andlomissions Tevealsthat(theldevelopment Wwork proceededinategularmanner
avoidinganydramatic/changes.

Table47presents theldistributionofTitems betweentheldifferentpartsCoflthe
model. ThePparts representthose PartsthatHaveBeendescribed @arlierfin [fthis work
(Chapters[3.[and[4.2.2.).[Configuration[tefers to[¢hanges in(theappearancelorlin
the[placement(ofltables/and 0ther constituents(ofithethodel.

Table(4[7.TheDistribution(of Ttems|to ‘thedifferent(parts(ofithe
Model #9042
= 2 |
2z |8 |53z |E
 |5|% |8 |28% |=
3 &o| g o) 252 |5
wn = | QO 72} oA =
= |O & A~ Sk o0
3 an | <
Phase
[Ex [Ante, [fotal items 1050115 4500 510 ] 16
Ex[Post[1*[sequence 6090|1850 4,5(] 270] 1| 6
Ex Post 2"[sequence 1002[13] 220] 90| mfi10]7
Total dumber(dflimprovements Ex [Post
152 602 |14]30,5]13,5| 2726 |13
Total mumber(oflitems 1012 129|75,5] 64,5 | 27(] 26 |22

The"Resourcelanalysis” [table(ofthe Ex[Antemodel[contained [slightly horelitems
than[the"*Conceptlanalysis”[ table.[ However, during!the Ex[Postl development
phases,[and[particularly[duringthe (ater[phase,thereWwas[al¢onsiderablelincrease
offitems/(in the[*Conceptlanalysis” [fable.[Slightly Tess [than [0nehalflofthe [items[in
the[FConceptlanalysis”[fable[0fthefinal Model becamelintroduced [during [the [Ex
Postldevelopmentwork.
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Thelother Parts0fthemhodelfle.,Projectpresentation” Table, “Deliverables(table”
andalgorithmscontained considerablyfewer[itemsthan[theT‘Concept[*and
“Resourcelanalysis”tables.[Table[ 47 further[revealsthat[meansfor[project
presentationappearedonly[duringthe ExPostldevelopment[Whereasitems[were
introduced foldeliverablesparts[duringthe ExAnte[phasesandthenTater during
the (2" [sequenceof the (Ex[Post[phase. Introduction of algorithms proceeded
smoothlylduring the’developmentprocess(althoughthereWwaslalslightldcceleration
during(the later [Ex [Post[phase. Changes [to/the[configuration[ofithe(analysis/tables
occurred Mainly in[the [Ex[Antephase((onehalfTofTthelitems)dndthelsecond Ex
Postlphase.

ConclusionsabouttheBaseDevelopmentWork

Welconcludelthatthe *Concept[’ and *Resourcelanalysis” [fables attracted [main
attention[during(the wholeldevelopmentprocess. Thedeliverables teceived(clearly
less'developmentlaction,as(did (@lsofheprojectpresentation. Theldatalin Tabled 7
indicate(thatlattention Was[paid[foprojectpresentationonly(dfter fThe Mequirements
for[Jsuchoperation[had [Jappeared “in[thepilot[Janalyses.Also[the increased
development[ofl deliverablesinlthesecondExPost[phaseindicatesthenheed
becamelapparentfowardsthe TatterParts [0fthedevelopment Process. [ Thesmooth
developmentpacel for algorithmsindicates[that[thelogic[behind[theanalysis
methoddevelopedlasmoreWwas Tearnedfromthelanalysisidases@aboutthe eedsfor
analysis[oflinnovativelprojects. The(slightlaccelerationloflalgorithm[development
towards(theléndofthedevelopmentWworkdpparently [Stems from Wants o [produce
morel sophisticated formulas[that[produced more[ precise analysis[ tesults.[ The
changes(to[ thel configuration ofl the‘analysis[tool that occurred[late[in[ the
development[work indicate al concentrationofl effort tolincorporate[ experiences
intolthe finalbase.
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4.4. Descriptionof the Analysis| Work[ with [the[ Case[ Projects[ of the[ Pilot

Firms

Thelcases(donsistedoflindividual linnovation[projectsprovided [for[analysis by [the
pilotfirms. Thefirms/@lected theProjects fromtheirideaportfolios,in Many firms
alfinal(Selection[was[madelfogether[Wwith[thel[tesearcher [prior[folthe start[ofleach
analysis.[Alll¢asesTepresented teal ‘projects(telatedfothe 'businessoflthe pilot

firm.

The45piloticaseprojectsiare(listedinTable 4 8. Forlconfidentiality [feasons,the
projects(asiwellds[thefirms(dre/coded, ‘the firms(with Ietters [dnd [the projects with
numbers/combined withthe firm’s(dode.

Thelprojectsarel typified with[ regard[ to[ their[ technological "and[ commercial
character.[Thefechnologyfis[characterizedashigh, medium or Tow, there Werelalso
alfew[projectsithat touldhotbelcharacterizedas technicallytelatedatlall.[ In
commercial ‘tespect,the projects[werel classified aseither[directed[towards[the
external fmarket, [indirectly [fowards[the arket,[or fowards administrativeuise; a
few projectswerelTelatedtothewhole operation, anda few[ othershadmo
commercial "¢onnections.Theprojectsthat"wereldirected [indirectly[towards[the
marketloftentegarded[domponentslofproducts, [processesorservicesthatWwerelfo
belintegrated(intoonelor(several lexternally harketed [products.

Both[thefechnological landthe[¢ommercial lincertainty [0fTthe [projects Were [Tated
on'thelscale[A[D,were[ Altepresented the highestldegree of uncertainty, D the
lowest. [Each[project/was [further/¢lassifiedaccording(folits degree[oflinnovation,

and[Jaccording[ 'to[lits[Isize.[ Innovation[Jwas/ rated [ linto[ the Idegrees [ radical,
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incremental "and [ application; Capplication[Trepresenting[only [the “applicationof

existingknowledge.

Table(4[8.ThePilot/Cases

#1717#

Projectltype Innovation |Size
Technological Commercial
Codeloflpilot PO |Character| Uncertainty [Character Uncertainty
firm code *) *)
A Al | [0 A administrative B incremental|small
B Bl1l|Med B administrative C application [large
B B2[{Med B market, C incremental|med
indirect
B B3[]|High B market, B incremental{med
indirect
B B4[1|High B [ C radical med
B B5[|High C (IO B incremental|large
C C1UJ|High C market, C radical large
indirect
C C2[]|High C market, léxt B radical large
D D1[]|[High C market, [ext B radical med
D D2[|High C market, leéxt B radical med
E E100|Med B market, A radical med
indirect
E E201|Med B market, [€xt A radical med
E E3[J|High B market, [€xt A radical med
E E401|High C market, l[ext A radical med
E E50|Med B market, [€xt A radical med
F F1[]|High C market, A radical large
indirect
F F2(]|High C market, A radical large
indirect
F F3[J|High C market, lext A radical large
F F4(][High C administrative A incremental/med
F F50 |[Med C administrative A incremental|med
F F6[] [High C market, [éxt A incremental|large
F F701[High C market, lext A incremental|large
G Gl1O|Low B market, €xt C radical med
G G2[1|Low B market, [€xt C radical med
H H1[|High C marketing, [ext C radical Med
I 110 Med A market, léxt B incremental|large
1 1200 [Med A market, [€xt B incremental|Med
I 130 |Med B market, [e€xt B incremental|Med
1 1401 |Med C market, [€xt B incremental|large
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Table[4[8. ThePilot Cases/[{continuation) #717

J J10] | [T A market, [€xt C incremental{Med
J J200 |Low A market, [€xt B incremental|small
J J301 |[Low B market, léxt B incremental|large
J J41] [Med B market, [€xt B incremental|med
J J50 |Low B administrative C incremental|small
K K1 | [T A administrative B incremental|small
L L10[Med B market, [e€xt B incremental|med
L L200|Med B market, B incremental|med
indirect
L L301|High B () B incremental|large
M MI1Low B Total B incremental|med
M M2 ()| [T A market, [€xt C incremental|med
M M3 [J| (T A market, [€xt B incremental|small
N N1[l|High B market, leéxt A radical med
(0) O10]|Med A administrative C incremental{small
0O O20[J|High C () C radical small
P P10 [High C Total C radical large

*)[A E=minimum, D Emaximum forincertainty [evaluation

ProjectsWwerelcategorized(as[flarge(dize”,[over[onemillion FMK, fmedium(Size”,
over[100.000: TFMK, [and [fsmall projects”, Below100.000: TFMK. [In @ mumber(of
cases/thepilotfirm wasinable[orinwilling to[disclose(costs [for their[projects, [in

theselc¢aseslthelcharacterization[ofproject(Sizewas[leftfo[thefirm, lising[¢lasses

large,medium[orismall size.

4.4.1./Categorization (of 'the(Cases

Alctlear[majority Coflthe[45[pilot[projectslanalyzed canlbelclassed[as highl[or

medium [technological [projects[(20 [projects), six [projects were 0of low [technology

and/fivelwere[not(telated totechnology(atlall.[The technological luncertainty [was
medial formostprojects((19oflclass Bland[17oflclass[C), nineprojects Were rated
as'highly incertain((class[A).[Overlonehalfl(25[0f'45)[of the projectsweredimed
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for[directlexternal arketing, [SevenWwerelindirectly felated o marketableproducts
or[services.[Seven[other[projectsdealtCwith[administrative Cactivities for[use
internally Withinthe firms. [Finally, Two [projects[dealtWith the Business idealdfTthe
entirefirm.The[representatives(dfithe firmlappreciated the[commercial lincertainty
intuitively. The[commercial lincertainty [wasmorelévenly[distributed between the

projectsthelthan fhelfechnological incertainty (13 [A,19Band13C, fespectively).
#1776#

Thelclassification0fltheldegreeloflinnovation(indicated that[there Weresomewhat
morelincremental (T(25)than Tadical [(19)innovations, and ‘one @pplication[among
theprojects. [Finally, theprojects Were¢lassifieddaccording[fosize. There[were[14
large,[23 hediumsized [andseven(small projects.

Tabled 9 presentsfanoverview [0fltheClassification [0fthe [projects.

Tabled[9.Categories[oflCases #7124
Technical Commercial Innovation Size

Character |#*)| ~ | # |Character | # | o #[|Type # #

£ £

5 5

Q (]

=) =)

) -
High 20 [A[] 9 |externall] | 25 |A | 13 |Radical 19 |large[] | 14
Medium(] 14 |B[J]| 19 |internal[] | 7(|B | 19 |incremental | 25 |medium | 23
Low 6L]CL] 17 |administr. | 7C]C | 13 [Application | 1[{small 7
(I 5 0| (I 4

()| Total 2

*) [# =mumber(ofipiloticase projects

Thelanalysis/offour(of'the[45[projects(was mot[finished [for[different/reasons, and
consequently [theseprojectsiare motregardedlih the further(descriptiondfthe
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EDCPIdevelopmentprocess. Thus(theresultfrom thel@nalysis0fi4 1 pilotprojects,
from(T6[pilotfirms forms the(datafor Thepresentation 0fthedevelopment Work.
Infthelfollowingloneléxemplaridaselisdescribed. Ttfisselectedamongthe [projects
that[ gavelsomething[to[the development 0of [ EDCP.[In[theldescriptions oflother
exemplar(dasesfhelsameldodificationfis@lsofised.
Firstthelpilotfirmfs/described,in fermsoflcharacter, industry, Structure, Size,land
researchbackground.[ThenTalshortldefinition[ofTéachlprojectfollows. Nextthe
persons| (description, | character) andl changes! in[ thel team[ arel described.[ Then
followslaparagraph(aboutthe proceedings6ftheanalysisiprocess: (Onlonehiandthe
consecutivel (calendarial) [ proceedings, ‘and [ lon[the[ lother[ hand[ithe[ structural
proceedingslofTthelanalysis[work.[Theatterincludes[descriptionsofpreparation
and[Tacilities[used [ for[analysis[work, the[listings"andtheltatings[ised[in[the
analysis.[The[paragraphabouttheproceedingslalsopresentsthe progress ofithe
listingsCand tatings.[Thispart[contains[oneltablethat monitorsithelistings and
ratings Cofl the[differentitemsandoneltable that[presentsthe[progress oflthe
analysis.[The[project[descriptionfurtherincludes anlexplanation[about which
bases[were[used, onlthe monitoringloflthe analysis/work, on[preparationoflthe
“Analysis[Report”.[Finally,fheldescriptionlists[thetesults[ofthe "analysis.The
descriptionloffsomeladditional [éxemplarlanalysis(c¢aseslinthe[ Appendix [follows
thel same[ pattern’as[thelabovelexemplar[ description, and[thel presentationsl are
extendedWithldopieslofTthelactual [@nalysisfables@ndgraphsisedlinthelanalysis.
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Case[Description
Firm™

. CompanyI(description

Character,lindustry, structure, size, vesearchlbackground

Theldompany [was started in[1994 [as(d[producer(and(developer ofihighltechltextiles. Thelfirm
can/beldefined(as(a/R (& D enterprise/and/classified(as(@lsmalllenterprise. Oneloflthe HBase
ideaslis[to[develop [textiles [fromlturf.

. Projectidefinition

The [projectiwas(defined [dsanlanalysis0f'the businesslidealoflthe firm. This wideldefinition
oflalprojectlwas[partly [dueltothe projectbeing the third [projectlanalyzed withinthe EDCP
development [project.

. Team

Persons((description, (character),(changes

Theteam(donsisted (0fthe thanaging director((md)0fthe firm, @ marketing[person With
academic(degree((im), @nd[arepresentative((inv) (0flan investing(organization. The teamlin
total was [present/in(thetwo [first'sessions, [in the third [(im)[and [(inv) [participated, ihthe [fourth
(m)(dlone, infthefifth[(md)[and[(m), @andfin the Tastfwo [Sessions(m) @nd((inv).

. Proceedinglof/analysisprocess

Calendar:timelélapsedbetween|sessions, postponements, number|of!Sessions
Thelanalysis[proceeded(ih(seven(sessions,(and(d(lastrecollectionsession. 4 weeks €lapsed
betweenlfirst(dnd [Secondlanalysis, %2 Week between [second(and [third, 3 Wweeks between [third
and fourth, 1’2 weeks Between [fourth land fifth, 4 Wweeks between fifth(and [sixth [analysis, and
6weeksbetween(the fwo lastlanalyses. Therecolecting[sessionlaccurred 3 weeks [afterthe
finallanalysis.

Analysis'proceeding

Preparations(and [facilities

The threefirst/analyses were [performed in(the officelofltheihvestment [firm ising[their
computer. Thiswaslthe first(pilotianalysis, Whereldirect/data[feedinginto [the [domputer(was
used.The following[sessions were Heldin the 6ffice (0flthe firm, ising[their[Computer.

Listings: [(attributes, [domponents, knowledge(areas, resources, iumber oflitems, fime

The firstisessionlinvolvedalshort/description ofithe function (0f [EDCP, [then the [analysis
started with work [directly (onthe [computer. All attributes (10 [different [attributes, 34 fows 0f
attribute[¢omponent [pairsland(13 knowledge lareaswere listed. [Significance [values(for(all
attributes,0ne fow [0flknowledgelarea Values/ih the grid Were rated o [show [an[€xample0fithe
rating[procedure. (A [printoutwas made0flthe [\Conceptanalysis” tableland [(im) finished the
ratingwithpaper(and pencil, and faxedthe resultfo [the researcher who lentered the[datalinto
thelcomputer, [@and(also printed(aldiagram [0fitheanalysis [results forthe [@nalyzed [donceptland
knowledgelareas.

Inlthesecondsessionthelintermediate resultswere(discussed. [Threeladditional knowledge
areasland (18 oredttribute[componentpairs were [listed, [(in) rated femaining (knowledgearea
groups/in(grid later(onlown[domputer.
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Duringlthe third[session alcopy [ofthe[Resourcelanalysis” table was [printed [for later [filling ]
in.[TheConceptlanalysiswas finished with[a fotal [0f149 [attribute [component[pairs.The
results from/(m)’srating[were[analyzed hising[tablesland [diagrams [printed.

Forlthe fourth(session[(m) hadpre(filled[the[“Resourced@nalysis” table. Theratings for
attribute(significancelwas [fransferred hanually from(the Concept tothe “Resource analysis”
table.

Duringthefifth(@nalysissession €ightfows[dfknowledgelarea groupswere ratedinthe [grid
ofltheResourcelanalysis”[table, But mo hore [progressidould be tadeduetothe[absenteeism
oflthe(md).

Inlthesixth[session [the mumber(ofiresource groupslinthe[Resourceanalysis” fableincreased
t0[69,24 more rows[ofknowledgelareagroupswere rated in [thelgrid. Diagrams oflrisks from
conceptlandlresources werelprinted[.]

Inltheseventh(session 31 morerowsof knowledgelarea groups Were rated [in [the[grid.The
“Resourcelanalysis”[tablelin this analysiscontained (69 fows Whereasthe ©*Conceptlanalysis”
tablelcontained(49. [During(the seventh [Session/tables ofithe lanalysis results[(Risks lof[Concept
and Risks/of[Resourcesdnd Riskslof Knowledgeareas)wereprinted, [as well as
correspondingdiagrams. [Areas(representing interestinglitemswereeéncircled inthelgraphs
duringtheldiscussions.

Thelstage(6typebaseWashised(in(all[sessions.

Table(l. Qlistings [and ratings
Conceptlanalysis/sheet
Listings # | Ses# |#Ratings #0 | Sessi#
Attributes [ |Signifl/IAttr 49 1
Components, [fot. 49 10 |MarketDenefit 0
Components, diff. 39 1] |Technicalproblems O
Knowledge areas 15 100 |Knowl. drealgroups

#rows & knowl. lareas|49&1

5

total matrix (gridlareal ]| 735

#(dell [groups [rated 342 2

% griddrearated 46,5
Resources/analysis #rows & knowl. areas|69&1
sheet 5
#Res.[Comp.[groups, | 69 100 [totaligrid(area 1035
tot.
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#Res.[Comp. [groups, 38 1
diff.

#(cell(groups rated 412 3

%lgridlarearated 39,81

Progresslofithe analysisiwork

[ Fourlofithelanalysis(sessionslasted four hours,lone4's Hours, and two lasted threehours. [The
analyseswent(smoothly when [they[gotstarted,and [the [initiative [and [preparedness (0f[(m) [fo
domuch ofitheratingwork [@lone dontributed [fo [the progress. Due [fo [the Widescope0fithe
projectthelanalysis(grewSollarge that(it(Hampered [the [Perspicuity [0flthe[analysis. The
progress0fitheanalysis Work Was retarded when [(ind) Wwas inable [fo participateih Two
sessions/dealing withresources.

[] Tablel2[showslthe[progress(ofithe(analysis.

Tablel2.

Listing[& [rating [progress
Session # O 10[ 200 300 40] 50 6] 7
Stage, base 61| 60| 61| 6[1] 61| 6[1] 6
Time[per(sess., h 40| 40 4,50 30| 30| 40| 4
Cumulat. fime[,1h 0] 801]12,5]15,5]|18,5|22,5(26,5
Listings
attrib[comp [pairs 49
components,diff. 39
resources, [diff
Knowledgeareas 130] 16
Ratings
sign. letc. [for attrib. 49
cons.knowl.area (11342
matrix
Res O] 7300 224 | 412
knowl.areamatrix

MonitoringofithelanalysisiWork

[J Thelanalysiswashonitored for[the team by haking [printouts(ofithe Excellsheets at/the end
ofleachsession, and sometimes [atlthe end [oflsignificant stages, [totally (14 [sets oflprintouts
were[prepared.

Interpretationldfianalysisresults
[J Aldiscussion(dfithelanalysisresults washeld with (imd)and [(m)(during the final [Session.

Preparationloflanalysisreport



148

Separately(thelresearcher prepared(an/AnalysisReportlih theAnalysisReport form (MS
Word)06f(3'[pages.

. Result/oflanalysisprocess(in this case

Resultsforithelbenefitlof thel EDCP analysisprocess

Thelproceedingof'the [@nalysis/is[presented(ih Table 2 [that[showsdates, [fimes ised [during
eachlsession.

Found faults

Difficulties weremoticed [inthe @bility [to [put/questionsand[to [sort/outinneeded
(unnecessary)[compontslile., fules were needed for fjumping over litems”.[A [Suggestion [of
work organization withinthe team[was suggested(so(thatlone [personreads land [the dther(s)
answer.

Feedback [from [firm, [Solutions (i interactivecoloperative work
Thellargescopelofithelanalysis promptedmeans [to [definethelproject betterle.g., Wwide/coarse
analysis[vs. [projectpart/analysis(or(analysislin[detail. [Alsomeansto Better document the
discussionwereldeemedmecessary [as Was theans [fo[coordinate thedecision 0fthe rating
weighting ofithe [domponents.

Input(from this dnalysis, Hew features ddded toanalysis Base

Thislanalysis(contributed toihitiatethe transfer(ofithe intermediate(calculating [formulasout
oflthe(grid(area. It/alsocontributed to thedevelopment ofithe [Projectpresentation(sheetland
tolthe hise[0f[Excel’slcomments function, @ndlater o [the (Comments [columns.

Results|for|the benefitlto the firm

The firm(got(altool that/énabled(analysis(dflitems/and the ability [to [perform them. It[presented
alpossibility [to [ponder things and [simultaneously [fo [get[Several [points [0f view [On [them,
especiallyfor(the team. Thelanalysisresults could €asily [Be ised [as [an@ppendix to
applications(for financing.
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4.5./QOutcome/ofthe/Analyses

TwollaspectsIsupported[thellidealofTIbringing[caseprojects linto[the IEDCP
development(work. [Firstly, (it(wasnecessary [totest/the model on real projectsand
tolobtain[feedbackfrom [the pilotfirmsforthe Benefitlofthe[EDCP[development
work.[Secondly,the@nalysisresults were Mieeded as[acontribution folthe firm, and
tolactldsldnlincentiveforthe Tanagementfo [0ffer Mmoney, fimeland [personnel [for
the[developmentwork.[Theusesor[advantages were documented[ firstlyin
notationsbythetesearcher[during,land immediatelyafterthe analysisl$essions,
andlsecondlylinlinterviews[using aform.[Theselinterviewswere[¢onducted [(with
the management/ ofl the[ pilot firmsafter[ thel EDCP[development[ projectliwas
concluded. Some/samplelinterviews areshownin[Appendix (4.

Consequently, [the lisefulness (0flthe analyses/danbe characterized (as usefulness(for

developing(the thodel, @andisefulnessolthe firm.

4.5.1.Usefulness (of the(Analysestothe Development Workof EDCP

Table410presents(the improvements[of’éachlofTthe14 [projectsthat¢ontributed
totheldevelopment(ofithe [EDCPmodel. Theprojects wereprovided by mine oflthe
pilotfirms.These[projectsrepresent practically onelthird oflalllthe ™5 ilot
projectsianalyzed. Thetable lists the starting date 0fléachlanalysis, the(dodes 0fithe
firmfandthelindividual project. TheTableldescribesléachlindividual improvement
contributed to thel development[ of! the EDCPmodel duringeach[ project.[ A
contributing[improvement/tepresentedal structural [or[ functional [changeinitiated
during[thelanalysis ofl alproject. Theltablelalso lists the humber[oflindividual
improvements/ Jprovided by[ leachl IprojectlJas[Jwell[Jas[Jal Idescription ofl Ithe
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improvements. ThefableTiststhoselitems, tiseful tblthepilotfirmthat[SomelofTthe

analyses[producedfand, finally, The thedian[date/oflthe@nalyses.

Table410.Projects/that were useful tothe development of [EDCP #1754

Datelof + |Usefulness/to EDCP - Usefulness|to firm
startiof | E|- = |i.e.,limprovements 2
project | 2| & 8
analysis |5 Z %
ey |5 s
& 8 O | #*
2.4.1996] K |K1 [alquestion set/ihtroduced 10 1
3.6.1996|M| M [astructural, functional[change ]2
1 |aldirectlcomputer feed [introduced I
20.1.1997| B |BI1 [sstructure(change 1|5
a[Proj_pres(sheetlintroduced M
alquality improvement I
tlteam/(size (& work limproved M
alownlad hoc"mutu" [analysisdone By pilot | M
5.2.19970] T | I1 |[=iconnection[concept~[resourcestables, I | 1 |wlanlysision/own(initiative
"mutu" [analysis,good[repetitiveness M
achieved (unconsciously)
10.2.1997| D |D1 |airowadd/delete, guidancemessage box, ]2
question [definition, [separate rating for
evaluating/criterialin(€ach project
introduced I
a["centrallrating" lintroduced
14.2.1997| E |E1 |[aistep[towards rhulti[fable,[developmentiof | I[| 1 [a[Rointed[dutrisks(so that
diagrams considerableltime(savings
werelacheived.
21.3.1997| F |F1 [aDevelop2[stepapplication toseeif M| 4
concept fits[for(analysis.
a(2(steplapproachlto[Knowl.[Areastobe I
developedater
al[Algorithms(tolavoid["1:s". I
t[Additionaldopy [down [for Difficulty (& I

Newness 0f[Knowl.Areas/in[Cons.
BlocksloflAttrib. [groups With [partition
headings

*)M=model related improvement, I=interface related improvement
**) #lindicates mumber(oflimprovements per (projectto [EDCPdevelopment
**%) thethedian [0f(all(start/dates was([22.3.1997
glindicateslindividual(case(dfusefulness
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Projects that'werehiseful [to [the development(0f [EDCP [(continuation) #17ss#

Datelof + |Usefulness/to EDCP o Usefulness fo firm
startiof | E|- = |i.e.,limprovements 2
project | 2| & 8
analysis |5 Z %
k) 38 =S
O 8 (ORE
24.3.1997| C |C1 |zladded dumber[ofknowledgelareas I | 3 [@Maha"[éxperience.
a%toplten”(diagramlintroduced M o[EDCP Became [Part(of
afsortltablelintroduced M project/planningprocess,
andpointed [outmany
things
30.4.1997| F | F2 [@Proj_pres(sheetlimproved(andleénlarged M|3
alhints(of formulalcoordination [problems I
gltwo [columns removed from (atttribute M

ratings [(simplification)

16.6.1997| O |O1 [chintsof formulalproblems [in [Sort[fct:n 11

4.11.1997| F | F3 |[a["Fill!" indicator needed in Res(table 10 1

22.2.1998| F | F5 [aldeliverables(developm (chart(types) ]2
alresearchlon rating theory((scales(1(3,...11 /| M
?),[dnddlgorithms,[1Mew @valuating
criterion; teamsize, Workingthanners
developed

25.2.1998| F |F6 [oltwolrating[columns [per Knowledgeldarea |M| 2
removed|ih[grid (simplification)
tlnamelabbreviation [columns(forconcept I
attribute, [Gomponent. [and resource
components

4.8.19980] F |F7 [adeviation, thax. value,#[groupsieval. > | M| 1
deliverables,guidancetolall[dolumns,
Analysis feport

*)M=modelrelated improvement, [=interface related improvement

**) #lindicates Mumber [0fimprovementsper(project to[EDCPdevelopment
***)[themedian 0f7allstart'dates Wwas22.3.1997
glindicateslindividual(cases(ofhisefulness

TheldontributionsfoEDCP [donsidered(€ither the hodel fitselflor the interface.The
contributions [foltheModelincluded mew [fablesle.g.,"Projectpresentation”[table,
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sorting[table,lorhew[diagramslorhew teports. Theladditionlor[the[temovallof
ratingsWas [alsolfegardedlas/contributions(to therhodel, [SoWere€.g., [Comparisons
tolotherCanalysisfmethods andlthangesofvork methods. Contributionstolthe
interfacelincludedre.g.,[¢changes o thelstructureofTtables, [computeruse, guidance
toolsforformulas. ThelTable[4 10ralso'showsthatthreedflthe fourteenprojects
and(theirpilotfirms also Benefited from thelanalysesland thuswereiseful Torthe
firms.

Table[ 411 presents/ detailed! characteristics[ for[ thel work [ with[ thel firms[ that
contributed to[EDCP.It/also lists the mumber0f(contributions [tothe [EDCP model
that[ ¢éach! firm[‘made, and it lists[ the contributions|that/thel firms[ got[from the
analyses. Furthermore, it presentsthenumber of projectsofeachfirmthat
providedlcontributions to[EDCP, and[thetotal mumber oflprojectsanalyzed by

eachfirm.

Tablel4[11.Details0fProjectsand Pilot/firms that/dontributed to[EDCP #1714

Firm[dode EOJM| B K 1 F C D O
#*)contributions to[EDCP 200 200 5 1 1 14 3 1 1
#[contributions [to firm 60 200 1 RN 1 | 3 (Im| [
#[projects that[contributed fo EDCPL] 10| 10 1 1 1 6 1 1 |
#(projects, [total 500 300 5 1 4 7 2 2 2
Fraction/contributiveprojects((%)] | 20C] 33 | 200]| 1000 250]] 861 50C1| 5001 50
#[sessions 140011 | 14 4 7 2000] 10 5 4
#[postponements () 30) oo 3 3 | 2 1 2 (1
#[analysers 2000 3001 6 2 5 9 6 3 2
Contributivelpoints 1800 17| 22 4 1600 340 17 8 8
*) [#=mumberof

Table(4[11additionally [éxhibits the fraction[0f[contributing [projects for(each(firm.
It[lists the humbers of projectsand[sessionsas[well[as the humber[oflanalyses
done(withleachfirm.[These[mumbers canbe considered to teflect the effort(that
eachfirm/invested inlthe/development work. The mumberofpostponementscan be
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considered[to[Teflect[theability Cor[willingness TofT the firm[to[lorganize the
participationlinltheldevelopment[Wwork. The[fraction ofT contributing projectsin
eachfirm(varies between[20and[100% [of(the(total mumber oflprojectsprocessed
byleachlfirm, thelaverage being 48%. Theltablelalsoshows thatloflthe 16 pilot
firmsMminel¢ontributed fotheldevelopment[ofTEDCP,[and[ofTthese mine five [firms
simultaneously Benefited from(the@nalyses.

ThelimpactTofl the individual “pilot[ firms onthe EDCP[development can be
characterized[byla number!that/tepresents|thel sum[ oflthe[ humbers[of’ projects,
sessions andlanalyzers,teduced by themumberlofpostponementsfor eachpilot
firm.[ This humber[is[termed/ contributive pointslin Table[4[11, and[ calculated
accordingolthe’@équation:

Contributivepoints= (#*)projects [+#[sessions [+ #[analyzers [[# [postponements) [per firm

#=number[of.

The[ValuesofTthatthumberVaried 'betweenfour[and[34[for[the minefirms[that
contributedtothe developmentloflthe [ EDCP model. Thelaverage[value for the
contributionpoints(is 16,0 between(all [contributing firms.[As[seen fromthe[table
thoseltwo firms (B [and [F)that/gave(the largestinumber[of contributions to [EDCP
also[had! thel highest[ contributivel points number.[ Table[ 4[11[lindicates’ good
correlation/between¢contribution to[ EDCPland the humber[ofl $essions and[the
numberloflanalyzersperfirm. Alsolthel¢orrelationbetween [¢ontributionland the
numberloflprojects/per(firmisTelatively[good. [Among[the[factorsthatmayhave
anlinfluenceon [thelability fo [contributeare fhe mumberofprojectsiand the iumber
oflsessions. The number ofl sessions  may![ directlyinfluencel the number[ of
contributionsbecause ofl more[ contact[ between! firm[and developer.Alsolthe
number(oflanalyzers/may linfluence ‘the umber [0ficontributions to [EDCP.
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4.5.2[Usefulness(ofthe Analyses fo(the Pilot Firms

Onehalfloflthe firms[that[contributed [to [EDCP were dlso [able(to [benefit from the
analysis. Therelis,[however, o correlation Between ‘the iumber oflcontributions [to
EDCP landthe number 0flcontributions [to €achoneamong the nine firms/in(Table
4(11.[Thirtylof  the[pilotlanalyses did hot[givelany[specificl contribution[tolthe
development/work[for[EDCP.[However, [the[EDCPlanalysesbenefited [¢leven|of
the[projectsfrom(seven(pilots. Table4[12[shows detailed data[forthefirms/and

Tabled12.Details[0fProjectsfhatwereliseful To[Firms #17ss«

Datelof | Codelof |Codelof Contribution [fo [firm

start'of firm |project

project

analysis*)

24.4.1996 H HI1[ |=pointed(outrisk(thatrealized)

24.2.1997 J n alpointed [out/donsiderable risks
gliputiprojectionhold

9.5.1997 G G10 |alprobablyhisedin TEKESapplication

7.4.1998 E E2 clusedlin[TEKES [@pplication

21.4.1998 E E3 ohisedih TEKES [@pplication

21.4.1998 E E4 ohisedin TEKES [@pplication

4.5.1998 M M2[ |aldecisionlihstrumentforindividual [project

5.5.1998 E ES clusedlin[TEKES [@pplication

4.9.1998 C C2[] [=lpointed(dutew [things[toinclude

11.9.1998 A Alll [|aicaused[dhangelinlproject
glpointed(dutmew litems

19.9.1998 B B4[] |alreinforced opinions

5.11.1998 M M31] |aldecisioninstrument for[project

Themedian(of(allstartldateswas30.4.1998

projects(thatdid(not[¢ontribute anythingto [EDCP. The table[ists ¢orresponding
items(foTable[410,éxceptlstagelofldevelopmentofproject, ¢ontributionsfothe
developmentwork andmumberlofT¢ontributions. [Ttfalso [ists [fhel¢ases When(the



155

firmbenefited [ from[theanalysis, and[finally,[it[lists[the[inediandate[ 0fl the

analyses.

Table4 13 [llustratesthe[characteristicsTofl theWork Wwith[thefirmsthat[gave
somethingfothe[EDCPdevelopmentproject.Ttlis[StructuredSimilarlyfasTable 4
12.[Table4113 [Sshows(that[the dontributivepoint Values Vary [betweenfwo and 12
forthelseven firms that’did motl¢ontribute o [fhe developmentwork, [thelaverage
number(being(6,3. There[were three!firms [tepresenting[five[projects/that/did not
givelanything o [the EDCP [development,and Wwholdid mot(gainlanything from [the
analyses. Thelaverageofltheir/contributive[points(is3,6.

Table4113.[Pilot Firmsthat(Gave Nothing to[EDCP #1710

Firm[dode LO| P J N G A H
#[*)[contributions[to[firm (mm| mj 2 (1] 1 2 1
#(projects/contributivelto firm (1| [N10] [TIT] 1 (111 1 1 1
#[projects 200 1 5 1 2 1 1
#[sessions 30 4 7 1 5 2 7
#[postponements () 10] 5 3 0| [0 2 (1]
#lanalysers 10] 3 3 1 1 1 3
Contributivepoints 500 30 12 3 8 2 11
*) [# = mumberof

Table(4[14.[Comparison between [Contributiveland
Non[c¢ontributive [FirmsofInputper Pilot[Hirm

Pilots(that | Pilots/that
contributed did’t
contribute
max[| min[]| max[| min
#*) [projects 7 1 5 1
#[Sessions 20 1 7 1
#[postponements 3 Im 5 1
#lanalyzers 9 2 3 1

*) [# = mumber of
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Tablel414[dompares(theinput(given By the firmsthat’gaveland thosethat/did mot
givelSomething o [EDCP.[As[seen, Thereldre(big/differences bBetweenthe haximum
inputsformumberlofTsessions[and Mumberloflanalyzers. There[is practicallymo
difference Between the minimum inputs Between The[fwo Typesofifirms.

4.5.3[Conclusionsabout/the WUsefulness ofthe Analyses

Thellargest number oflindividual limprovements given by [single project/Ilto[the
EDCPdevelopmentIwas[Ifive. [JAmong[the[Iprojects[that[IgaveJone[Jortwo
improvementsthe mumber oflarge projectseéqualedthe mumberlofimedium(sized
projects((four).

Tablel4[15presents(d[comparison between the [pilot firms[that’gavecontributions
totheldevelopmentWork [and thosethat/did mot.

Table(415.[Comparisonof’Activities for[Contributing(and Non[¢ontributing
Pilot[Firms #7oox
Pilotsthat(gave to [EDCP Pilotsthat/didnot(give to[EDCP
9firms 7 firms
Total per firm total per firm
#[*) [projects 31 34 13 1,9
#[Sessions 89 9,9 29 4,1
#[postponements (1) 14 1,5 11 1,6
#[analyzers 38 42 13 1,9
#[dontributionsto 30 3,3 HiiN N
EDCP
#Idontributions[to 13 1,4 6 0,9
firm
contributive[points, 16,0 6,3
average[¥*)
*) [#=number(of
**)laccording tb [équation(in(Chapter(6.2.1.
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Themumber [ofprojects/per firm/was(c¢a.[44% bigger, the mumber ofsessions ca.
60% bigger, and[the[mumberloflanalyzersi¢a. 55% bigger per[firmlin those[pilot
firms[that[contributed To[EDCPas[tompared[Wwith[thefirmsthat[didmot.[This
indicatesthatthe[firms[that[took "more activepart[in the[developmentwork
contributed [fbtheldevelopment 0fTEDCP. The fable furtherfindicates thatthefirms
thatlcontributed fo thedevelopment[0fTEDCPlalso Were @blefobenefitmore from
theTesults[ofTthelanalyses. [However, [themumberloflpostponementsperfirm Tdid
not[ differ, [ that[ indicates[ that! their[ capability[ to[ organize! their work [ did[ hot
influence(their(ability [fo[dontributelfotheldevelopmentwork.Table[4 16 iststhe
benefits from [EDCP [reported by [the firms/inthe [questionnaire at/the [donclusion [0f
the[EDCPldevelopmentproject.[Betweenlsevenlandfive firmsmotedonelofTthe
benefits.[Sevenpilots[got['somethingextra”duringthe [analysissessions, also
seven[firmsWwere teadyltoluse[EDCPlagain.[Six firmsfound thatthelanalysis
pointedlouticoncreteTisks. Fivefirmsfound that EDCPlofferedfielp forplanning
andcontinuation[ ofl their[project, and[that EDCP[pointed[out[things(toladdlor
removeinproject; finally, Five firmsfoundthat TEDCPlincreased [¢comfort[feeling

in[decision/situations.

Table416. How firms Benefited from EDCP #7554
Benefit(for firm Number 0flfirms
who(benefited

FirmIgotiSomethinglextra/duringsessions 7
Firmwoulduise[EDCP 7
Analysisresults [pointed [dut/doncrete risks 6

EDCP offered help forplanning [dontinuation 6fproject 5

EDCP [pointed (dut [things(toladd/removein [project 5

EDCP lincreased [comfort feeling 5
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4.6. The Influenceof(the[Character[of( the Projectson/the Development(of
EDCP

Tablel 417 presents theltharacterofTall[41projectsthatwerelinvolvedlinlthe
development[0ffthe[EDCPodel.[Thelfable Tiststhe starting[date for[dflanalysis,
thecodes0fthefirmlandtheindividual project. Ttdists the ihnovationtype, The

Table[4[17.Character(oflthe(analysis[Projects #2004 Bascotiz.xis
Dateloflstartiof |Code |Codelof |Innovation[|Sizel] |Usefulness/to
projectlanalysis |oflfirm |project EDCP/[ITFirm
2.4.1996 K K10 |incremental |smalll] X
24.4.1996 H H1O |radical Med X
3.6.1996 M MI1[] |incremental [Med X
10.1.1997 P P1[1 |radical Large

20.1.1997 B B101 |application[|Largel| X
30.1.1997 L L1 [incremental |Med

5.2.1997 I I10) [incremental |Largel] X X
10.2.1997 D D10 |radical Med X
14.2.1997 E E1C |radical Med X X
24.2.1997 J J10 |incremental |Med X
21.3.1997 F F1[ |radical Largel] X
24.3.1997 C C10] |radical Largel| X X
30.4.1997 F F2[1 [radical Large[| X
9.5.1997 G G100 |radical Med X
13.5.1997 D D2 [radical Med

16.6.1997 O O10 |incremental [small[]] X
3.7.1997 G G20 |radical Med

4.11.1997 F F3[ |radical Largel] X
24.11.1997 1 12(7 |incremental [Med

29.12.1997 J J200 |incremental |small

22.2.1998 F F50 |incremental [Med X
25.2.1998 F F6[] |incremental |Largel] X
22.4.1998 B B2[1 |incremental |Med

27.4.1998 1 1301 |incremental |Large

27.4.1998 1 130 |incremental |Med

4.5.1998 M M2[] |incremental |[Med X
5.5.1998 E E5(] |radical Med X
14.5.1998 B B30 [incremental [Med

20.5.1998 J J3[1 |incremental |Large

7.7.1998 J J41] |incremental [Med

4.8.1998 F F70] lincremental |[Large | X
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Table(4(17. Character(ofithe analysis Projects((continuation) |

11.8.1998 L L2[1 [incremental [Med

18.8.1998 O 0201 |radical small

4.9.1998 C C2[1] |radical Large X
11.9.1998 A A1 |incremental |small X
19.9.1998 B B4 [incremental |Large X
21.9.1998 L L3[] [incremental Large

7.10.1998 J J50 |incremental |small

9.10.1998 N N1 |radical Med

16.10.1998 B B4[] |radical Med

5.11.1998 M M3 |incremental |Small X

projectlsizelandthe stagelofldevelopment(ofithe [projectiatithe fimelofithe @nalysis.
Theltablelisldrranged(accordingfothedatewhen [the [@nalysisWas started.

Table[#4 (17 indicates[that[the “majority Coflusefulness forCEDCPdevelopment
occurred(¢learlylinlthe first[timeperiod[of the[development[¢ourse,[Whereas(the
usefulness/tothe firm0ccurred moreévenly[during thedevelopment/period. Table

Table(4118.InfluencelofInnovation Typeon Usefulness
#2006
Distribution[ofiprojects, %
Usefulness
Total To |tolfirm[]| tonone
EDCP
#%) | 411proj. | 14iproj. [12proj=' | 18(proj.
projects
Radical 16 39,0 42,9 50,0 33,3
Incremental 24 58,5 50,0 50,0 66,7
Application 1 2,4 7,1 O O
N 41 100%0)| 100%]] 100%(1] 100%
*)[#=mumberof
"3 of these [projects Were simultaneously useful fo [EDCP
and [to [firm

4118 presents(the/influenceoflinnovation [type on(the isefulnessofltheldnalyses. It
doesmotlindicatelany bigldifferencesin the distributionloflprojectstegarding the
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usefulnessfolthe development[ofTEDCPlor the [usefulnessfolthe firms.[However,
therelSeemsfo[be @nlindication fowards[incremental [fypeinnovations [for [projects
thatwereuseful fomnone.

Table[4[19presents|thelinfluencel ofl the project! size onthelusefulness ofl the
analyses.[Thereseems[to[belalslightlinclinationtowards[large projects among
those that(were useful 'to[the [ EDCP (development,/and(a[slight/inclination towards
medium | sized[ projects among| thosel thatwere[usefull to[nhone. Thel distribution
among projects/useful [to the firm[was(almostlidentical [to[distributionamong all

projects.

Table419. InfluencelofInnovation(Size[on[Usefulness

#2007#

Distribution(ofiprojects, %

Usefulness
Total[J{to[EDCP|tofirm[] | toMone
#%) [ 4llproj. | 14(proj. [12iproj”’ | 18Iproj.
projects
Large 14 342 | 57,1 | 333 | 222
Medium 20 48,8 28,6 50 61,1
Small 7 17,1, 14,3 16,7 16,7
N 41 100%0)] 100%L)| 100%L)[ 100%
*)#=Mnumber 0f
)3 [of lthese [projects Were simultaneously useful fo EDCP

and [to [firm

4.7. Conclusions from(the(Analyses(ofthe Case Projects

Thelselected projects/were teal (projects/provided by the pilot/firms. Thelprojects
were [ characterized[and [typified according(to/technology, ¢ommercialization, [the

degreeloflinnovation/andsize. Theywere[further/classified/accordingtotechnical
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andl¢ommercial uncertainty[and fostage[ofTdevelopmentlatithe [fimelofTanalysis.
Ofltheltotally[41project[14projects,lor(32%ofthelanalyzed projects, contributed
toltheldevelopmentlofltheTEDCPIimodel,fasl$eenfrom[Table[413.Thellargest
groups/ofiprojectsfinvolvedfechnical[projectsiand projectsfortheexternal tarket,
andprojectsdfmedium size.

ThehumberofTsessions[andthehumberof projectsCaswellTas[themumber of
analyses(teflectthelability [ofTeéachpilotfirm Tolcontributefotheldevelopmentof
the[EDCP method. However, ds[seen(alsofrom(Table[4[14, limited[input from[the
firm[does motMmecessary [éxclude theldbility o [contribute Tothedevelopmentloflan
EDCP method.

Contributionfo method/developmentlistore Tikely o [come from Targe [Projects [0f
altechnical [¢haracter.[Theltypeloflinnovation[(radical forincremental) doeshot
seem!/fohavelan(influence. Therelis/an/inverse correlation (between the mumber [0f
improvements perprojectlandfthe mumber/ofiprojectsfinvolvedinthedevelopment
work [per(firm.Neitherthe [¢ommercial [¢haracter[ofTthe [project, mor the stagelof
development[oflthe Projectlatthefimeloflanalysishadlanyconsiderablelinfluence

onlthecontributiveness.

Thelfirmsléxperienced isefulness from fhelanalysesbothduring[thesessionsfand
whendrawing! conclusions[from the analysis[tesults. Thelfirms’representatives
felt[theygot[somethingextra duringlthel$essions, TisksWere pointed outland
adviceWas[gained [for(theadministration/and/dontinuation [0flthe projects.

Table[415presents[al comparison between[pilot[firmsthat[tontributedtothe
developmentloflthe[EDCPprocessfand [thelother[firms.[Fromthefablelonel¢an
concludel that[thel contributive firms[ provided more( than twicethe[ humber[of

sessions/andlanalyses, [perfirm,[¢omparedWwiththemonl¢ontributive firms. Also
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the"number CofTIprojectswasalmostidoublefor[thellcontributive[ifirms. The
contributive[firms[alsomanaged o Mtilize theltesultsTofthelanalysistesultsiwo
thirds(morethanthelother firms.[Theaverage Mumbers ofT contributivepoints,
(16,0 forthelcontributive firms, 6,3 [for[fhemon ¢ontributivefirms), [¢onfirm this
caseMfurther.[The Mumberoflpostponementsper firm Was [practically the[Same For
bothltategory,[itlmaylindicatelthat[the[abilitytolbrganizelthe work does ot
influence(the firm’sa@bility [fo [Contribute fo thethod [development.

Finally, [ the[ big[ differencel between! median( dates[ ffor[ contributive and/ non!’
contributivelanalyses[(Tables410land412)fihdicatesthatthelpilotfirmsBegun o
benefitfrom theanalyseswhenthe model was(developed [further. Probably [the fact
that[theanalyzers(inthepilot[firms becameMmorelacquaintedandmsed[tothe
EDCPranalysisiethodade it[possiblefor[thefirmsfo [benefitimorefromthe

analyses.

Informationabout[later[impactCoflthepilotfanalyseslon(thepilot firmsproved
practically[impossible[tolobtain. Too muchltimehadelapsed[topermitltlear
enoughrecollectionsJand 'muchofltheIfirms’ JdocumentationThadbecome

unavailableas/@mployeeshad/changedjobs.
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4.8.(Commercial Analysis of Projects

When theprojectlofldeveloping[EDCPlin ¢ooperation Wwith[the pilot firmswas
concludedla’consulting[firmbegunto marketthe [ EDCPImodellasfalconsultant’s
tool.[ThelStage12base,Wwithslightimodifications[folthe[Visual[Basic[program
part,Wasused.

Datafrom(gight[commercial pProjecti@analyses(inlseven firmswasmadel@vailablelin
thiswork as/a[domparisonlto [the pilot(analyses.

Onelofl thelcustomer[firmswas[alpreviouspilot[firm[that bought[the TEDCP
analysisfonlal¢ommercial [basis, Thelother(six[firmswere[all mew fo [EDCP.[One
firm Bought[EDCPanalysis relatedto [different[dspects(ofithelSsame project.

FirmsTaswell@sprojects/differed from thoseinthedevelopmentWwork [in thatthey
were/clearlyBigger. [Fiveloflthe firms[are(dlassified [dsTarge firms, Twolds hedium
sized.All projectsiwere(classifiedasTargeldccording [folfthelscale tised for(thepilot

projects.

Thelsessions(differed fromthose0fTthe Piloti@nalyses infhat/donsiderably Toreof
thelanalysis/time((ca.[1/3 [0fltotal time) Was [reserved for(definition 0f the project.
Six [projectsinvolved incremental innovations, two fegarded radical lones.
Within[the[¢ommercial [analyses[the majority [oflthe projects ¢oncerned thefirst
EDCPanalysis forthefirm, the fwo repetitive@analyses involved fhelprevious pilot
firmandlthefirmthat"bought[twoanalyses. Thelaveragelsizeloflthe analyses
resembled [the [data for the @nalyses6fthe 2" Sequence, [particularly the umber6f
rows, knowledgelareasand, ¢onsequentlythe iumberofrating(Sites. 'The Mmumber
ofTratings[ (403 [versus[281in the pilotlanalyses) andthe fraction oflsites/rated
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(59,3versus45,3) [werel¢learly Targer [for[the[commercial analyses, the analysis
timefincreasedslightlyin The[dommercial l@nalyses.
Onelc¢anl¢oncludelthatlbasicallythel¢characterfoflthe ¢ommercial [analyses Wwere
close fo, Orlidentical [fo the [character [0f the pilot @nalyses 0f the 2" [Sequence. [The
increased [analysisfimelandlarger mumberofTTatings maybelinterpreted [as an
endeavor[towards[morelthoroughanalysis[Wworkthanlinlthepilotranalyses, the
firms[paidfalconsultancy feefor€achlanalysis.

5. Discussion

5.1.[The(Structure of the Work

Theworklis(structured(in(three(parts: [thetheoretical background,derivation(oflthe
ideal [EDCPmodelland the[development[towards the final ‘modellin[¢ooperation
with(the pilotfirms.

5.2.Reliability [And Validity

Reliability [ expresses! thel repeatability of! the researchwork. This means' that
anotherlinvestigatorWill[0btainfthe[Same findingsand [¢onclusions(as the [primary
investigator(if(hefollows [éxactly [the[same [procedures(as(the [primary [investigator,
in[conducting(the same(studydllloverlagain(Yin[1994,(p.(36).Yinfurther[points
outlthat/thelotherlinvestigatorfoughtfoldothe(sameldaselstudyand motreplacelthe
resultsoflanother/case study. Gooddocumentationénhances(teliability (because!it
makespossible[the[later[tepetition0fl theltesearch.Reliability[alsol diminishes
faults/and(distortionin[theresearch[((Yin[1994,36[37). Reliability [dan Belachieved
if(the(tesearcher[¢onsistently Tuses the[samelmethodslofTinterpretation [(Uusitalo

1991,1.184, Milesland [Huberman(1994,p.278).Thereliability [6f'[Conclusions/can
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belassessedin[qualitative[research by tonsideringhow[logically conclusions

explainfheresultsandldata(Alasuutari[1994,p.132).

Thel¢onnection 0f the[EDCPinodel construction[to[the[pertinent[literaturehas
beendemonstratedsothat[alsecondarylinvestigator[WwouldCarrive atlalsimilar
model, fTheises TheSame Miterature[Sources. 'TheldevelopmentlofTthefodel was
donel by imeansoflthelintenseuse bfal computer, documentingall stepsof
development/Jin[lindividualtimelindicated[ /datalfiles.[ | This[Iprovides[]good
documentation[ofT the'data, "and[thus enhances[the[treliability.[The[repetitive
functionlofTtheanalyzer’s[workandloperation [Wwith theltnodel [is[Secured [through
theuselaflgiven ¢omputer [fables Wwithheadings.Alsothe[¢omputerizedguidance
system[secures(that(thelinputsWill(be [done the[same Way[in Tepetitive [useldflthe
model. Becausethe modellcalculatestheldnalysisTesults With permanent formulas
thereliability 0fTthe(calculationsfis[Secured.

TheValidityfillustratesthat[the Wesearch Wwork easures thelcorrectlitems. [Validity
canlbeldividedlinto[¢onstruct, internal,land[external [Validity. Construct[validity
involves/thelselection[of’a correctlmeans/folexplain(the ‘matter[ofTresearch.[One
oughtfoMiselseveral [differentlinformationsourcesinlorderfolsecurefheldonstruct
validity.Internal (validity [is[applied [primarily [folinvestigative [fesearch work [(Yin
1994,1.133136). External validity lillustrates Thow [well [the [tesearch Tesults '¢anbe
generalized[for[purposesdtherThan fhelactual researchWwork ((Uusitalo 1991, .86,
Yin[1994,.135).[Thelconstruct[0fthe odelis Valid [because[of[theTogical [order
ofTthe proceedingofTthelanalysisprocess.[First, [the conceptlofTthe innovation[is
analyzed Dy [isting the [donceptattributesdnd[¢omponents, [thisfis followed by the
knowledgelJareas. 'Then[ thelresources/ are[Janalyzed[ by[listing[the ‘resource

components, the[¢onceptbeinglinked o Theltesourcesvialthe knowledgelareas.
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Thelvalidity [ofTthe[¢onstruct[is further[securedthrough theTogic [ofTthe [formulas
for(thel¢alculationlofTtheTisks. The functionlofTthefodel[isvalidated[éxternally
throughthemselofTpresetlcomputer(tablesland alguidancel8ystemlthat[imakes
investigators(act(in[thesameMmanner in tepetitivelanalysesléven [if(the objectlor
purposelofTanalysislvaries. ThelpilotranalysesCofl differenttypes oflinnovation
cases[ofTdemonstrated [the[éxternal Validity;[tTheléxternal [validity [6fTthe modelis

expressedwhen fhelanalyzed risks materialized in[Some[dases.

5.3.[Relations to the Research Questions

HowltolbuildlanEDCPI Modell that can[bel appliedlinInnovationand R&D

Projects'in firms?

An[EDCPmodel forthel@pplicationoninnovationldnd R&D projectsinfirms[can
belderivedlintelationfo Tisktheory, innovation[theory, Managementtheory, and
resourceTandknowledgebased theories. Thesefheoriesareintegrated fo formOne
model thatlanalysesthelconceptlofTtheproject’andthe [tesources thattealizethe
project.[ Thenecessary knowledge areas(link 'thel¢onceptand(tesourcelanalyses
togetherand[ contribute to exposing[ thel risks. Useful features[ from[ existing
methods[forrisk[analysis, projectl management and[fidealgenerating[can[ be
incorporated/into the[EDCP imodel. IDisadvantageousfeatures(inéxisting methods
oughtfobelavoidediandlexcluded.

Relation of'the(ModelltoRisk Theory, Innovation Theory,[ManagementTheory,

and Resourcelland Knowledge based(Theories

Theprojectpresentationphaseshall(clarify [project boundaries, it[is l0ftenuseful to

recognize[]pervasivel activities[] sometimes[]associated ) with[] pervasivel[lrisks
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(Chapmanland['Ward,[1997,p.[1128).In[the[TProject presentation” [fable, the
analyzersldefineTheprojectboundaries forlan[EDCPlanalysis.

An[appropriate mumberlofTattribute[¢omponentpairs canldescribelthe¢onceptlof
anlinnovationproject.[SuchlalsetlofTattribute[component pairs formalfnodel [that
represents/the customer’sneedsland 5o definesthemarket[tequirements. The
componentstepresent Wwhattheproducerimust’combinelinlordertolsatisfythe
customer. [ Thus[the[statements Cof[ Levitt[(1977,[1980)[link [ the imodel ofl the
innovation [project’s/conceptto Mhanagementtheory. Thelattribute[¢component pairs
may [formallink from fanagement(theory [fo [innovation[theory [becauseltheycan
formlaltepresentation of(mewcombinations,and[Schumpeterdefined [innovation
primarily(asew [dombinations, here fepresented By [the TistofTattribute [¢omponent

pairs.

Lintunen(2000, p.298)presents dllinkage between Mintzberg’sland [Schumpeter’s
conceptsJofl itheJentrepreneur, Jand[THamel‘and[ IPrahalad’siconcepts[ lof  core
competence! Jand [Ishe [ thus[points[to[Jallink[between[ innovation![ theory[Jand
knowledgeland resource Based theories.

The"ability " to[select ‘appropriate[ lcomponents[in[ the formationofl attribute(]
component[pairs(tequires knowledge. Several [tesearchers(e.g.,[Penrosel(1959,[p.
25),Nonakaand Takeushil(1995,[p.[34)Telate[knowledgelto [tesources, [¢ither[in
individuals,[or[as[accumulatedknowledgelin[the[firms. Thisvay[ianagement
theory,[as[tepresented [ by [ Levittlislintegrated[into[thel knowledgeland[tesource
based(theorylas/tepresented by Penrose, Nonakaland Tekeushi. Inlamodel oflan
innovation projectthe tepresentation[of(the conceptmustbeldeveloped [with(the
aid[ ofl al listl of knowledgel areas[ necessary! tol select/ thel components!| for[ the
attribute ¢componentpairs. The model[oflanlinnovation[projectfurther(tequires’a
description/oflthe(resources(that dre intended [folrealizethe attributesthrough the
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components. Throughlthelstatements(ofTPenrose, WonakalandTekeushitentioned
above,d[Tepresentation '0fltheTesourceslinvolvedlintheinnovationproject/dan be

created ising(aldescription(dflthe components [And[dttributes (0fthe Tesource.

ATmodel for aninnovation/project¢anbecomposedlofTthemodel lofTthe concept
andthemodeloflthe fesources. Ththis[dombination6fimodels The knowledgelareas
function[as[thel link[ that[unifies[ the  twolmodels[to form[thelimodell foran
innovation/[project.[[In[this[combined model[the knowledgelareaslillustratel the
interdependencebetweenthe conceptand[tesources ofl theinnovation project.
Thustheknowledge 0fl the[teammembers act[aslinks betweenltoncept and

résources.

Theldeliverables/oflthe[EDCP [@analysis(consistlofTthe reports fhatthe/computerized
analysis[system[providesinlthe formlofTtablesand[graphs. Thel computerized
analysisSystem furtherprovides meansfor/editing The [@nalysisTesultsfinto Teports
for[theanalysis[team[and[for[the[management[ bflthe firm.[Thisway EDCP
processesthe [@nalysis(resultslinto [@n@ppropriate form(so fhatfhe firmlaccumulates
knowledgelthroughlearning,asmentioned by MahoneyandPanjan({1992) by
fulfilling(the [fequirementsfor(reporting [stated by [Chapmandand 'Ward [(1997)and
CEITECI160,[(1992).

Knight,[Andersson(andMLaurila, Tellland 'Wallenius, Halman(and Keizer[definelthe
connectionbetween(tisk[theorylandthe knowledgeland[tesource based theories.
Knight[{1985,.124)differentiates (hetween fneasurableTrisk”[and inmeasurable
“uncertainty”’, TAnderssonland[Laurilal$tate[that risk [is[Whenlonelcannot[givela
specific/valueltoanloccurrence.[Halman/and(Keizer[(1994,p.[77) specify[the risk
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accordingfofivelpoint[scales.[Tellland[Wallenius[(1979,p.[576)proposelseveral
different(fypesofievaluationprocedures.

Theltrating[systemof theCTEDCPallows[theevaluation[ofl theindividual [tisk
concentrations Telated [fo [concept, Tesourcesand knowledgelareas@aswell@sfothe
wholelproject. [ Thelindividual [tisks areTelated fowardsthelindividual Fattributel’
component(Tesourcegroups andthelindividual knowledgeareas. Thusthemodel
canlbeldesignedfolevaluateltiskslaccordingfo[Tellland[Wallenius’ fand[Halman
andKeizer’s/statements.(Chapman/and(Ward (1997, p.[93) (propose [that[the project
planning[team[mayJprovide[JalThighTisk[Jenvironment for[risk TJanalysis.In
innovation projects( thel team[ imembers| often[ represent( thel innovator! or! the
innovating Cfirm [(Dopfer11994,77136,ed.[Magnusson, [p.[1125).[1They‘canbe
considered[fo [tepresent[Schumpeter’s((1934,(1939,(1942,11946,71947,[1949)and
Ansoff’s[1(1968,p[1134,11208) [entrepreneur. [Sincethe‘team Tmembers[Thave
knowledgeNabout[thellinnovationTprojectIthey [Isimultaneously [representJthe
knowledgeTand[tesourcebasedltheories.[Thuslthefeammemberscreatelallink
between(the Kknowledgeland resourcebased theoriesland the ihnovationtheory,land
sinceltheylalsolprovidela risk(they[providelallink toltisk theory. Inthe[EDCP
analysisiSystemtheldnalysis(feam s asked folassess[theirfownlability [fo perform
the[EDCPlanalysis.

Comparison of [EDCPwith severallother Methods

Severallexisting 'methods forproject/managementand(tiskeévaluationwere[found
inliterature. [Some0fthesemethodshaveafew featuresin[¢ommon Wwith EDCP,
although mostmethodshaveldonsiderableldifferences fromEDCP.
ThelsecondlsteplofTthe quality functionldeploymentinethod[{QFD2)¢onsiders
attributes, componentsand[resources, [ but[ it requires prior analysis with[the
precedent!QFDT11 ethod, [that[isflexible, [inducible,linvolves tating,and [allows
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inter(influencebetween(data. Neither[tnethod/¢onsiders knowledge [dreas, mone[of
the[iteraturesources mentionany [ kindofl guidance.Particularly[QFDT1 has
proved[fimelconsumingandfediousinfuse(Urbanand Hauser1993,1.1340348,
Turunen1991,[p.22.24).InterviewsWith [pilotfirmsThat[fried [QFD[1 [¢onfirmed
thisCopinionabout[timeltequirement and[tediousness. Faultfimodesandleffects
analyses[(FMEA CandTFMECA)deal Wwith[components ofTexistingproductslor
processesthrough (breaking [themdown Tolélements. Themethodsproducelfables
offflailure modes [for€achelement. However, FMEA [focuses [0n [failureand [failure
modesland[limitsthelanalysisfotheléxisting productior,inthelcase[6f[FMECA
(Ansellland[Wharton[1992,p.[109,[FMEA[1985,p.[9123).Design(teviews|focus
onlexistinglcommercial “andphysical ‘components[ofTexisting productsandon
customers’ [tequirements. Theyfocuslon[faultland deriveltheir[inputldatafrom
specs, [drawings, [Test[tesults, photos,etc.[TheyproducefaultTists[as deliverables
(CEITECT116011992,.M91127).MNeither[ofthese ethods [s [intended [forproject
analysis.['TheydoTot[IconsiderresourcesJor[knowledge. Klustest[lincludes
resources,  knowledge, ‘and[tatings.It[islalsolselfléxplanatoryfandtequireslittle
guidance. However, [its[63 [presetquestions [fogetherWwith(its Tack [ofverbalilization
andwithfits[structuremakelitinflexibleand monlinductive. Klustest/does mot/allow
item[ combinations[ or[inter(influenceanalysis. Thel Checklist[ inethodslinvolve
fixed[questions(dnd/rating. They focusonproductipolicy. The Profile[schemelis(a
projectlcomparison methodWwithld(list/oflévaluation(criteria.[Thelabove entioned
methodslarelinflexible,and Klustest[does motlanalyzelattributes[dor[¢omponent[of
the[idealJconcept, [Jand[the IChecklist'methodsJadditionallyldomot[Iconsider
knowledgelandfesources((Anderssonland TLaurila1983,p.[122124).

Noneloflthemethodsencountered [inlthelliterature[integrated "knowledgeand
resourcebasedtheorieslintoltisktheory.TheydidMhotlintegratelfeatures from
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innovation(theory,management(theories, knowledgelandtesource based [theories,
or sk [fheoryihtotheirmodels6fmethod.

Howldoes Project Management Assess the Constructed Model?

Items introduced into [the [Analysis [(Input)

Thelprojectpresentationphaselshalll¢consolidate[andl¢laborate [themature ofTthe
projectlandldefinetheprojectlinlaform [Suitable for the projectTiskfnanagement
process.MThislphaselinvolveslé.g.,[¢onsolidationlofTtelevanteéxisting information
inSuitable[form, @nd élaborating the project anagement activitiesinforderTo Till
inlany[gaps(uncoveredlin[the processie.[g.,[by[stimulating/the[project/teamlto
developl(their(plansiand(processes (Chapman/and[Ward[1997,p.[68).It[shallldlso
describe(the [product, theprocessiandtheproduction (Halmanland Keizer1994,p.
76).0Thel representatives ofthe[pilot” firms[indicatedlal need[ for[al jproject
presentation Phase,andsolthe"Projectpresentation” [fable Was[introducedfinto [the
modelduringthefirst[Sequencedfipilotianalyses.

Thelthangestolevaluationprinciplesinvolvedthelkcalesl for[tating, "applying
individual(tating [principlesforéachproject,land[éxplaining [thetheoriesbehind
rating [principlesfotheTtepresentatives[ofthepilotfirms. Directteferencelfothe
researchby[Tellland[Wallenius[¢onsideringlévaluation[fechniqueswasl¢onveyed
to[Tepresentativesloflthepilotfirms. Tnlcustomerlanalysis(selfTated iimportancelis
performed(so(that/éach[customer rates theimportancelon’algiven(scale,usuallya
507 Mor9pointscale. Theladditive odellisprobablythe most’commonlyised
utility model, [butmany [0ther hodels have Been(suggested [dnd implemented [(Tell
andWallenius(1979,p.[5[6). In[the[EDCP [method [thescale1 F[Swas(selected for
allratings [throughout(the odel(after(a’shortlinitial [period when [1[+10(was ised.

#211,#179
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Improvements[folthe [Structureloflthelanalysisprocessand thelanalysis[fool dealt
with[¢hangesfothepreliminarylstructurethatWwaslbased onlLevitt’s, [ Knight’s,
Stehm’s, [Jorion’sfand Penrose’s theoriesthatlare presented in[Chapters(1.3.fand
1.4.'The[improvements[involvedthe eansland methodslofT¢onnectionbetween
the[T*Concept™Tand‘Resourceanalysis” [tables, theadditionlofTknowledgelarea

columns, andlthe rfemovallofrating[Golumns.

Afaultimodes/andleffectsanalysis[((FMEA)linvestigatesfor(évery [component/the
consequences/offall[defined hodesloffailure. Tinvestigation is[usuallycarried [out
forfeach[component[in[isolationfromthelanalysis[of other[¢components,[Sincelif
combinations[werel¢onsideredthelfaskwouldbecomelintractable. Marketing[or
administration[issues[tannot[easily 'beanalyzed[{Ansell and[Wharton[1992,p.
109).Representativesloflthe pilotfirmsthatThaveéxperience in[FMEA assessed
thatCEDCPTconsidersthe wholeproject[ from[several Caspects[whereasTFMEA

concentrates [dn analysis(dfidetailsoflexisting products.

Methods[based[ onl decision[theorylare easy[toluiselalsol for  comparing[$everal
strategies[] because[] they[] pay[ attention[] to[] several[] evaluation[] dimensions
simultaneously. [ Decision[Jtheory methods[Jalso [ take[ linto[lconsideration[ non!’
quantifiablefactors/andtheydomotmnecessarily require/quantifiable(data. Thus/the
methodsbasedlon[decision(theorylarel¢onsidered suitable forlearlystages in(the
development/process/(Andersson/andLLaurila1983,(p.2). Thereforela/good [EDCP
can[ preferedlybedecisiontheory[based, “it[IshouldTallowtheuseJof[ mon[’]
quantifiablefactors. TThe TQFD[(HouseoflQuality)determines[the Jprimary
customermeeds/(i.e.,[customerperceptionsloflcompetitive Productswith [Mespectfo
thosemeeds, andtheCoreBenefitPropositions ((CBP).InQFDthe CBP [represent
al[summary(ofTthe key benefitsWhenldesigninglaprofitable [productfand arketing
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strategy [for [theidentified [product(Urbanand [Hauser1993,p.[164). Thisl¢an[be
said[fobethe wayQFDIdetermines[fhelattributesofthedoncept. [Pilotfirms Where
QFDrhadlbeenldiscussedlalsomoticedtesemblance [With[EDCPlinlthis Tespect.
However, Theyallfecognized[¢onsiderableldifferencesin [fime Tequirement fo the
advantage[0fTEDCP.[Changes[WerelalsolSuggested[foltheprocedure duringthe
analysisisessions.Theselsuggestionsfinvolvedthe Brainstorming, [direct Teedingof

datalintothe [computer, feam[Work, documentation, @nd functional [activities.

Thel3electionlofTteam Mmembers was[discussed prior[tolthel$tartof T many[pilot
projectanalyses. Findingsfromthe[literaturewereused[as[ referencelinlthe
selectionprocedurefinSomeloflthepilotfirms. [Forlihstance[Anderssonfandllaurila
(1983,p.[58,[61)moticethatthelévaluatorsmustlinclude people Wwith[competence,
experienceland feeling for[differentlareas. Itfis[importantfo [Select TheHight Person
forprojectTeader.

SomeWwriterslalsoSuggest that[thefeam(shall includelalchairperson,al$ecretary
andTSeverallspecialists motlinvolved(inthedevelopmentofithe [productiorprocess
under(review[ (independentimembers). Furthermore,designersanddevelopers
(members oflthelprojectfeam)ishallbelincluded (CEITEC16001992,[p.[19).1n
the[EDCPIsessions/the developerisually [took [the role0f[secretary, althoughsome
pilot[firms[assumed/the[dutytowards the(énd[of the [EDCPdevelopment/project.
Documentation(ofithe activitiesduringtheSessionswasimportant for theanalysis
itselfCand[alsofor[the purposelofltheltesearchWwork. TTherelare[two primary
purposesfor/documentation[ofTactivities. TThe [firstlis[fo provideldmeans forTthe
followinguplofTactionlitems andtecommendations. TThel$econd[isfo ¢reatela
record [folassistlin[éstablishing/the[statelof the art/dnddevelopment history[oflthe
product[(CEIMEC16011992,1.139).[A Teportshall [present(aqualitative model '0f
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projectltisk,[ideally summarized[inldiagrams, withunderlying[computerbased
models, [folhandle ¢hangesWhereappropriatelandfeasible[{(Chapmanland[Ward
1997,p.141).ThesepurposesWwere Tecognizedintany [pilotlanalyses. Follow mp
occurred between[the[analysissessions[in[some0f thoseltases/that[involved
successivel sessions[ withlongerintermediate [intervals. Theresults[from[the
previous$ession"hadbeenltakenlinto considerationinlthe[ianagement[0flthe
project/under(analyzis.[Also(thelgeneral [documentation[o0f theprojectby [EDCP
was!c¢onsidered important/by[thepilot firms. The[written final fAnalysis teport”
presented[alqualitative[model"ofTthe project[tisk[With[tables[and[diagrams[that
were!discussedlin[the final[session[for[éach[project. Thelinterface between user
andmodel Provedldn iimportant focusfordevelopment. [Thelinterfaceis[comprised
offtheComputer(andits Peripheralslaswellas 0f ways [fo lise the model.

Typically,l€éxplainingguidancelin the form[0fthanuals [for[dnalysis Work[is [partof
practicallylall[analysis[imethods.[Oneléxamplelofl explaining/guidanceloccurslin
checkingllistTimethodsthatlinvolveltatinglaccording toldifferent$cales Tanging
from[fyesno”[foldifferent mumerical[or[verbal Scales. Here[the/guidanceinvolves
information"on[theltypeloflanswerle.g.,[yesmo, brlscale[andrangeloflscale
(Anderssonland[ Laurilal[ 1983, p.[124).[ Some[ideal creating[ programs ! contain
information[packages/that/¢anlalsolservelaslalquick[coursefor persons/wholare
unfamiliar(tothe 'method [(Virkkala1994,p.215).[Thel[guidance[systemin [EDCP
provedamostimportant need [fromthe Very[start/of’the [cooperation with the [pilot
firms. Improvedheadings forthe¢olumns[and[fowsinfhelanalysis tableslaswell
as[fypedMmanualsiwerelthe [firstMiseful [Stepsinthe developmentofTthe guidance
system. TheyWere[followed by anlactivatedguidanceSystem [that[Wwas[integrated
into[the[ computer program. This[systemwas[graduallyimproved so[that[1it
eventuallyléovered [practicallyrall [¢olumnsandTows[inbothfhe analysisfand the
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result[tables. It[couldbelactivated "at[anytimel[ during[theanalysis[process.
Guidance"lincludedboth Madvice Ton"how [tooperatetheanalysismodel "and
explanationsfabout thetheaning/and thelcalculationofTthe results.

Otheritems(that “particularly Cincreased " the convenience inusingthemodel
includedthe Ttowladditionand deletionfeatures. Theymadeladding, movingor
deletinglanalysisobjectseéasyduring thelanalysisSessionsfand duringthelediting.
Thislinterfacelimprovement made[thel analysis work[very![flexible[ compared!to
e.g.,workwithpaper formsor[Wwith[tegular[§preadsheets or word[processing
programs.[ Thelimprovement ofTthelcalculating formulasWwaslalsolaimedlat[an
increaselinthe ising[comfortlofTthe odel. Forléxample(Tistings’and [fatings Were
made[fo [dopyautomatically to(several places ih[the [@nalysis fable whenmeeded.

Cooperation/with[thepilotfirmslalsohelped o teveal Thidden faults[in [formulas
andlin[the[functionoflthe computerprogram. Thepresentation 0f theanalysis
resultsCalsoprovedtobe animportant part[ofTtheanalysis[process. This[was
accentuated[ by[ the fact that[ the analyzed[ projectslwerel integrated with[ the
operation(ofTthe Pilotfirms, @nd Thusthelanalysis Tesultsrepresented [directlinterest
tolthe firms.

Theldeliverables from/the[EDCP[analysis/includes/diagrams, ¢harts'and teports.
Cooperation Wwith[the firmsbecame/still hore(directly involved in/the/development
ofTtheinstruments [for thepresentation(df thelanalysisresultsthan inlthe Wwork With
thel@nalysis(tables. Thisfis tinderstandable because the@nalysis Tesults Tepresented
the mltimate [interestfo [the Mhanagement(ofthe pilotfirms. Particularfables forfhe
most/important/analysis tesultsWereldeveloped, [as[werelsorting fables for(editing
theMesultsaccording [fo [theTequirements (oftheindividual (pilot firms. [TheExcel



176

computer[ program/ fulfilledlcertain[heeds by[fittingthe[ form[of tablestothe

requirements[oflthe Ghart/drawing function. #1gsex

The[projectl management perceivedtheir[interactionwith theanalysisimodel
throughtheluselorfadvantagethatthelpilot firmslgainedthroughthe analyses.
Threeltypesloffuses[¢ouldbeldifferentiated[amongthelanswers[from[interviews
with @epresentatives [from thepilot[firms. [Firstly, fhelanalysis[Tesults [pointed [out
certain'items to[thefirms, Secondly, (they [tesulted in certain(savings for[the firms
and, [thirdly, thelanalysis(resultsfacted as(decision/aids.

Items Pointed Out

Thelmethod pointedldutlTisks/in[Several[analyses, it[pointed[outmew [things,and
several[things[toltegard[inlthe managing[thelprojectlinthreeltases. Thus the
statements thatthe method mustlalso [point[outitems [fhat/shall Be Gimproved rather
thanjust(rejectprojects (Andersson/andLaurila’1983,p.[61)[can beldonsidered fo
befrealized by the [EDCP modellin practice.

Savings

Theladvantages(included[¢onsiderabletimelsavingslin[theltealization ofl $everal
projects,and(it/alsoldided(in(theattempts fo [putsomelproject/onhold. The results
from[thelanalysis[alsomade managementmakelchangesltoltheproject.[Thus
EDCP fulfils'the tequirements’e.g.,[on[Faultfree[and '[Event[free analysis that[is
used [fofindTeasons forpossibleproject/dverrunsand means forldccelerations. [For
instance,[Silverberg[(1991)presents al graphical [process/tolpredict R&D[project
events[land[Jassign[Jerror[Ibars[JtolIthe Ipredictions. JAlso[several [Jofl 'project
management(methods(e.g.,[PERT,(GERT,[SCERTactlas[methods fol¢ontrol the
realization[oflprojects (ChapmanandWard 1997, p.8991).
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DecisionAid

Theltypeslofldecisionlaids included thelservice[of TEDCPlasralgeneral [decision
instrument for'Some [pilot(projects. [EDCPalso reinforced [0pinions@andgavefahal]
experiences”’[for[ theldecision[ makers. Onel pilot/ firm experiencedthelanalysis
model(tobecome partiofitheproject/planningprocess. [Finally, theanalysis(results
were used [aspart(ofithe financelapplications [for[several pilotprojects.
[Alsolin(these Tespectsthe method fulfilled the Mequirements [putforwardle.g., by
ChapmanlandWard[(1997,.[8991)landWilkinson[(1991).

5.4.HowI(did theResearchQuestionsigot/Answered?

Howlto[DeveloplaUsableland Useful Analysis Tool?
Theltelation[oflthe[EDCPImodel fo uisability land[to usefulness was(tested[in/the
caselanalyses provided[by![the[pilot[firms. Usabilityis[interpretedthrough(the
assessmentJofl Iproject imanagers(for[Jthe[lconstructed imodel. 1Usefulness/ lis
interpreted throughtanagement’s [perceptionoflthelinteraction (with[the danalysis
model.

Theldevelopment(offaisableland isefull@nalysisfoollis[ddvantageously [performed
infd[sequenceloficlearly [defined stages. Thelinitial Phaseldughtfo betheformation
ofTthe(theoretical base[for[building thetnodel [ofTthelanalysisfool. In(the caselof
EDCP thislinvolvedthe[studyofltheltheoretical [discussions ofl Levitt[(1980),
Nonakal and Takeushil (1995),Penrose( (1959), Knight[(1985), Anderssonland
Laurilal(11983),Mahoney [and[Panjan((11992),[dandMajumdar((1998).Based[onthe
findings from(the studyof'theory(a/preliminary (model (was[structured. In the(case
of (EDCP [this[stage[produced(d/preliminary (model ithatwas tested [on (hypothetical
caseslor(cases0flold[projects.[ThemodelWwas developedlintodlstatethat/couldbe
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demonstrated [for[potentialinterests. TheladvantagelofTlising[computers became
apparentlalreadylinthepreliminary odeling[stage,Ssupportingthelstatementsof
Virkkalal(1994,p.30).[Working With paperfandpencil proveditterly l@wkward.

Thepreliminary odelingstage[¢anbelsucceeded by alprelpilotfanalysislStage
wherelselected projectsare analyzed, primarily for[the purposelofltestingthe
analysisool. Thelselected Projectsthay (be familiar fo thedeveloper. Tnthe dase[0f
EDCP (theloutcomelfromtheselanalyses tesulted/in[several improvements(to(the
model. [For[Jinstance[collation[tables [ forCanalysis[results, Jand [graphswere
introduced’astecommendede.g.,[by [ChapmanandWard[(1997,[.[44)land[CEI
IECT11607(1972,1.139).[Theprepilotlanalysisstagelindicated theuisefulnessof
modelldevelopmentin[lconnection with[continuous[ testingofTthe model in
cooperationwith pilotfirms. Tntheldevelopmentprocessforthe EDCP@lselection
processfor [pilotfirmsand pilotprojects Wwaslinitiatedandl¢arried [through.This
includedlarrangementfor financing[0fTthe 'developmentWwork; [évaluationlofTpilot
firms[bylacademiclexpertsiwaslalsopartlofTthisprocess. MDevelopmentloflineans
for(presenting(the [EDCP [project/tothe[potential (pilot[firmsand tothefinanciers
took placelduring(thisfprocess.

TheldevelopmentWwork for(asablelanduseful lanalysis toolshould[belstructured
intolamumberlofTSubsequent(stages. Thelcontents[ofTthe different(stagesmustbe
arranged [to link [to[€achlother in/a[flexiblemhanner.

Theldevelopment[oflthe [EDCP inodelWwas donelin[threel[¢onsecutive[sequences,
the[first[sequencelconsistsTofTpilotTanalyses, [andlintermediate[development, and

theSecondlsequencelofipilotianalyses. Thisiarrangement/allowed theldeveloperfo
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flexiblylintegrate[éxperience form thefirst[sequencelinto [themodel forfesting[in

thelSecondsequence.

Improvements[during[thelfirst[sequencelincluded improvementsfo[thelinterface
e.g.,[theldirectuselofl[éomputerfin(thelanalysisiWwork [fhatmadethe modelleasyfo
uselbylafeamas ¢compared[folotherimethodsre.g.,[paper formsandSubsequent
transferlinto the ¢omputer, mot[fo [$peak 6ffmanual [computation.Thus[themodel
answers| tol /Andersson/ and[ Laurila’s[ (1983, p.[57)[ request/ ofl easyl usel and
computer [utilization.The improvements(dlso [fegarded hodel telated fleaturese.g.,
additionofT¢ertainlistingand[tating[items. Improvementsalsolinvolvedimodel
relatedmeans[toénhanceprojectdefinition, inCaccordance Wwith[Chapmanand
Ward[(1997,p.[68). Thelintermediatedevelopment(stageinvolvedintroduction[of
macro[basedJautomation [Jofthe TanalysisoperationsIduring[the [session[i.e.,
improvementstolthelinterface. Theselincluded[fowadditionandguidancelthat
madelworkTleasier,this[infaccordance WwithVirkkala’s[(1994, [.[30)statement[fo
usedomputer folénhance The WorkWwithodels,and With[AnderssonlandT.aurila’s
(1983, .157) statementthatthemodel hust (beéasy fo lisein [order Mot [to repel the
users.[Thelintermediate’developmentlstagelalsolincludedmethodTelated '¢hanges
suchlas/simplificationstolthemodelinlorderto/savetimelinthednalysis/sessions.
Thiswas anlattempt[to[shorten the analysis/time ¢ompared(to(those[tequired in
otherimethods, asMmentionedbye.g.,[HalmanlandKeizer[(1994,[p.[79180). Inthe
secondpilotanalysisstage, method[related "activities [lincludedthe work “on
differentlapproachesfoltatinglandlon(thelsensitivity [in[¢connection[fo[tatingle.g.,
referring(toTelllandWallenius[(1979,p.[5[6).[Ameansfor tatingthe analysis
team’s[competence [Was[alsolintroduced, in Telation [fo [ChapmanandWard[{1997,
p-93),Wwholndicate thatfhe members themselvescreatelalonsiderablerisk. Tnthe
secondpilotldnalysis(stagelinterface Melatedfitemslincluded [the tiselofla[computer]
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connected [projector [fo[facilitate[the work [during[thesessions, [in[dccordanceWwith
AnderssonlandLaurilal{1983,1.137), whoTecommend that[the Mhethod Beleasy o
use. [Inlthel¢oncludinglstagelofTthedevelopmentloflamsableland iseful fanalysis
tool,[thelexperience fromthepilotranalysesfoughtfolbeltondensedlintolalfinal
model. [ InlthelcaselofTthe[EDCPlalfew pilot casesere tested Misingthe final
version(0fTtheanalysisfool.

This[ study[ Wwas[ performed[ as’al constructivel researchl work. [ Its[ construct/ was
definedlas(theléxplicitlsolutionfor thel¢arly detectionofproblems inlinnovation
projects.[Thel¢onstructlinvolvedlalmodelfor[thelanalysis,[in[onelsingleldanalysis
process, 0f theldonceptoftheprojectandofTthe Tesourcesappliedin therealization
process. Thus(thelstudy fesulted [in[Something mew [and[divergent/compared folthe
analysis[practices earlierT known. Thesel facts show[that[the model[fills[the
requirementsfor[¢onstructivefesearchputforwardle.g., by Kasananlet[al.[[1991,
p.[302,17304).Theiterature[study [revealed that[theresearchproblem[was
connectedlfoearlier[knowledge, it filled[several Voids[inthe knowledgefield[of
analysis[ofl risks[in[innovation[ projects,” and[ this[ verifies thel requirement of
newness put By [donstructiveresearch((Kasanen(étlal. 1991,1.1302,[304).

Thelanalysiswork/[is[positioned[so(that/the literature[studyalsolanchors/the(study
tofundamental[tesearch, [andtheiodel [isllargelybased[on theapplicationlof
findings fromthis(scientificTiterature @nd[So Tepresents(scientific problem(solving.
Thelapplication[ofTthe[¢omputerfiesthe Mmodel fofechnology,@andltheuselofTthe
model[inlthepilotfirmsconnectsthe imethodtoltonsulting. Thisposition[is
anotherfndication[6flthe [Gonstructive [character[of(thisTesearch work [((Kasanen et
al.[1991,1p.1303). Constructiveresearchalsoloughttobe donnected tothe/decision ]
methodologicall@andlactionlanalytical Wesearchgrips[(Kasanenlét/al.[1991,[p.315).
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EDCPanalysis[Isupports[“decisionmaking[lin[connection[with[the[Jaction[Jin

innovative projects, [@nd Thusfulfills fequirements for[Gonstructive research.

Practical "constructivelresearchwork "canbeldivided[into specific[sequences
(Kasanenlet[al.[1991,7.[317).Inthel¢ase[ofTEDCPtheproblem(finding Stageis
represented By [the Wesearcher’slown [éxperience, the [prestudy(stagelisTepresented
by(theiteraturestudyloflthe tesearchlareaandl¢onsecutive[Void finding[inlthe
knowledge!( Jactuall Ifield, Jand Ithel linnovation[TIstage( lis[ lrepresented! by[ Ithe
construction(stage[for[the basic[inodel. Further, the[iodel was[tested, “and[its
rightness demonstrated 'during [the odel ‘éxtensionTand [preldnalysis(stages. The
connection(fo theory[Wwas[demonstratedthroughtheliteraturelstudy, as[Wwas[the
scientificmewness[0fTthe odel. [Finally,theldarealdflapplication for(the model Wwas
demonstrated [through(thedifferentfypesoflinnovativelprojectsianalyzed Wwiththe

modelinfthepilotland the commercial l@nalysis Projects.

Howlcanhveselect(the Firms(thatlare bestsuitedlasPilots[for the [Developmentof
anlEDCP[Method?

Inputlinthe formloflprojects, [timelandlanalyzers by thepilot firmlincreased the
benefits forthe development [ of (EDCP [inthis work.[Oflthe 16 [pilotfirms/the Mine
firms[that[contributedgaveltlearly ‘morelinputlforthe[aforementioned forms.
These!firms(alsobenefited fromthe analyses. 'Welmust[therefore assure(that[the
firms[Jselected Tas[IpilotsareIprepared[toJsupply [Jsufficient[JinputsIfor[Ithe
developmentworklin the formofTa sufficient mumberoflanalyzersfandSufficient
numberofTsessions(i.e., fime. Furthermore[it[isAimportant[that[the firms benefit

from(thel@nalyses.
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HowlcanTwelhelp(thel Pilot[Firm[tolkelectthelinost[suitable[ Projects(for[the
Developmentoflan EDCPMethod?

Theltesults fromthis[work [indicatelthattheproject’should havethe[potential [fo
gain[somethingfrom [the analysis.Theproject/shouldlalso belofmediumlor Targe
size[tather[thanlofTsmalllSize. Furthermoreprojectsinvolvingfonlylincremental

innovation/shouldbelavoided.
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6. Theoretical Implications(and [Contributions

6.1. Theoretical Implications
The[EDCPI8SystemWas[developedTargelylin[cooperation With[thepilotfirms, yet,
as(motablefrom earlier[¢hapters, particularly [from [fhe discussion, [it[is [Supported
bylimanyfundamentaltheories. Theseltheoriesincludeltisk[theory, innovation
theory, projectlinanagementtheorylaswellCasknowledgeand tesource based

theories.

ThelmodelTlitselflimaybel¢considered[as[Tathercomplex.[However,[$incelit[Wwas
developedlon(teal [(R&DTandinnovationprojectslin¢lose[tooperationWwith[the
pilotfirms[itlalsoteflects[theMature [oflTeal Tife[R& D Mand[innovation[projects:
theylare/complex.

ATlmostlimportanttheoretical fimplication sl that[thisTmodel[isfin[$imultaneous
concordancewith several [ ofTtheltheories(listed above. Thislindicates[that[it[is
possibletoldeveloplanalysisimodelsbased on[business!scienceltheories. Onlthe
otherhand this @ypelofipractical[developmentWork [produced@aWworkinganalysis
modellthathasBeensuccessfully dommercialized. [The model can(alsobeshown [to
belinlaccordance withrulesset by thetheories mentionedabove. Consequently [the
modellalsolindicates(that/the[theoriesagree [Wwithteality, andthat[several theories
simultaneously(do [this.

Thelpreliminary(analysis(steplile., Theprojectipresentation [Supports [the first(step in
Ansoff’s[ problem solving method [ sothat[the perception[0fl decision[nheed[ or
opportunity [will[bel¢onsidered[{Ansoff,[1987,p.[38). [TFurthermore, [it[is part[of
strategy[development, [@sTit(fits into the projectigenerationandselectionStep [0fthe
action[cyclelin/strategicldevelopment[(Ansoff,[1987,7.[178).[The EDCPanalysis
supports[Knight’sTdefinition[ofleasurableTisksVs.inMmeasurable ncertainty
(Knight[1985,.19)linThatThelanalysisputs(ameasurelon the Tisk concentrations
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thatlitldetects.[Thelanalysis(system[islalsolin accordanceltolthefourth[$tepof
Ansoff’s[(1987,p.[138) problemsolving method"becausetheclassified Trisk
concentrationsindicate (Which[alternativesfolavoidin[the ¢hoice [bflalternatives,

forisuccessful implementation.

TheEDCPmethodlalsosupports[Levitt’stheories ofTdefinitionforproductor

service using@ttributesfandcomponents. [Thisfis[d[consequenceoflthe factthat This

was!thelonlytheory(thatwas[applied[to[the model development/work[from![the

start.[Theuse[oflattribute domponent (pairs [fol¢haracterizethe [productlor(service

i.e.,the/concept, [Supports[Schumpeter’s((1934,[p.[66) theory [0f linnovations [being

new [dombinations because the pairs Tepresent Mew[combinations(in themodel. The

attribute[¢omponent[pairslalsoldefinethe[innovationlinlsuchlaWway[that,[in[the

analysisithemiskslinvolvedlareldetected. SuchTisks ininnovation(arepredicted by

Schumpeter’stheoryloflinnovation being Tisky (1934, .[89).[Even[Schumpeter’s

definitionlofT¢reativeldestruction ¢anbelconsidered$supported (by thelanalytical

separation[of theprojectlintolits[constituentsi.e.,[intoattributes, components,

knowledgeareas(and resources.

Thel] guidancel1 questions(] for[] listing[7 attributes[1 and[ components[] support

Schumpeter’s[view[oflinnovation[ (new combinations)[vial Levitt’s definition[of
productlor[service. Thel questions for[listingl knowledgel areas and[ resources

supportNonakaland[Takeushi’s,Barney’sland [Penrose’s knowledgeland[tesource

based(theories. They alsosupportlthe statements[0f[Ansoffi(1965,p.[19) regarding

allocation[ofTtesources. Thelquestions[tol guidelthe tatings bf significancesl of
attribute, 'knowledgearealandtheltatings[0fl goodnessandavailability Coflthe

resources[support[IKnight’s[theory Coflrisk[vs. Tuncertainty. [IByrating Cthese

significancestheldecisionlbasis[is[transferred fowardsmeasured Tisks[from n’

measured (uncertainty.[Finally, the guidedéxplanationsfor[the formulasinlthe
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resulttablessupport[thelstatements(ofTAnsellland Wharton (11992, P.1207208) that
themodel mustbe inderstoodlin(detail.
Theselimplicationslindicate(that[ananalysis(iethod [for theldetectionoftisksin
R&DTandlinnovation[projects/canl[bel constructed by following theltheories of
risk, (innovation, projectmanagement, andthe knowledgeand tesource based
theories. Theimplicationsalsoshow thatfalmodell¢anbepractically [¢onstructed
that[ covers[ the widel[tangel oflitems[ that mustbelconsidered[in an[R&DTor
innovationproject.[Thelmodel will[coincide With [the(theories entioned [@abovelif
the[practical Wwork is [performed[inh intimate[dontact With real (life[projects.  #2146#
Thelquestion(oflintegrating[different(theories to form almodel [Wwas/answered by
linking fogether the [Statements[ofimportantresearchers/inthe [dreasoflihnovation,
risk, Mnanagement, knowledge andtesource handling. Particularly [the integration
ofTknowledgeand tesourcebasedtheorieslintoltisk [theory becamelapparent[by
linking[the objects[ofthesetheoriesk.g., team members, entrepreneurs and
capitalists.[Theselobjectslalsollinkedknowledgednddesourcebased Theoriesand
risk[theorytolinnovation[theory. Riskmanagement[furtherlinksinanagement

theory [to/the(theories mentioned above.
6.2.Contributions

TheGontributions in[this Wwork [Telate[fo [fhree develslil.e., (fhe fheoretical devel, the
modelingTevel’and thedonceptual Tevel.

Theltheoretical[¢ontributions¢consistloflereatingalmodellinlamultidisciplinary
approach fhatlincorporates ¢onstituents from Tisk [theory, from[innovationtheory,
frommanagement[theory, "and[fromknowledgeandresource based theories.
Constituents fromihnovation theorylincludethe doncept/oflihnovationrelated [risk;
frommanagement theory [fhe constituents arelattribute[and[¢omponent;and [from
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risktheory,thelconcept/ofrating[inlorder(folassessthe ValuelofTthe risk. From(the
knowledgeland tresourcebasedltheories, the model "¢ontains[the ¢onstituentsof
knowledgelareas andTesources. Thelmultidisciplinaryl¢haracter[ofTthe modellis
alsoldemonstrated by the closeConnectionbetween risktheory@andknowledgeand
resource basedtheories throughthemeasurableTisk[ factors[that[imakeupan
importantfpart/6fithe/dutcomeloflthe@nalysisWwiththe odel. #2151
ThelJcontributionsJon[JtheTmodelingTlevellincludetheTarrangementJofl Ithe
constituents( from! thel theory[ into[ appropriate[ groups/ to[ create[ al meaningful
analysismethod. They[dlsoihcludefhepresentationoftheproject,theConcept,the
knowledgeareas, [and[the[resources, [includingthe[grouping oflratinglactivities(as
welllaslthelgeneratinglofTrisk factorsandlarranging themlinto [proper groups.
Finally, the structurelofTthe ihodeldeterminesthelorderin[which[different/groups
ofldonstituentsfareldealtWwith Wwhen the odellis [Gperating.

Thelcontributions onlthetonceptual "level tonsistrofTarrangingthe groupsof
theoretical[Gonstituentsfinto(a[System [forldppropriate forcarrying(dutrisk [@nalysis
offinnovationTandR&Dprojects. Thel¢ontributionsalsolinvolvetheappropriate
combinationofthe "groups Twith[instrumentstolcreatean[keffectivelinterface
betweenthelélementsfinmodelfle.,thelanalysis/system, and fheuser. Examples0f
individualléonceptualcontributionslarethelanalyses oflthe¢onceptlofitheproject
andthelresourcesl in!thel samel analysis[ procedure, and’thel derivation ofl the
knowledgeldreas(from[the conceptlofithe project.[Anotheréxamplelislthe Wiselof
thelknowledgelareaslaslallink [(betweenthe ¢onceptlandresourcelanalyses. The
calculationlofTthe tisk [factorstelated[folindividual [attribute[component[tesource
groups[constitutesfalconceptual [contribution. Basingtheltisk[eévaluation[onlthe
principlethatlaldemanding attribute[¢omponent/pairanddWeak Tesource[combine

tolabigrisk,Constitutes[@notherconceptual [dontribution. #21ss«
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7.[Suggestions for [Further Research

Basedlon(thefindings inthis[work [Some(suggestionsformew Tesearchldanbeput
forward.They(c¢anbeldivided into [fwo[groups, theoretically inclined [research/and
development/ofiapplications.

Theoretical [fesearch Topicsinclude(tesearchlintotheinfluencelofTthel¢haracter[of
theprojectConltheldevelopment[Wwork. This[Wwork Swvasmot[structured from[the
beginning[toprovideexhaustive answers[tol these[questions. Further[tesearch
oughtffofollowMp fthelimpactlonldevelopmentwork [affectedbylamorelselective
choicelandl¢tlassification[ofTthel$ize,landlthel$tagelofTthe[development oflthe
project.[ Alsolthetypeloflinnovation[orinvention andlother televant/parameters
must(betegarded. Furthermore, theldependencelofTthelanalysisfimelon different
factors needslinvestigation. [ Knowledgel oflthelinfluencel of[the[character[of the
projectlenhances/the development/work [for[analysis(tools becauselit[avoids[the
selectionofl projectsithat areuseful tomeitherlthe developmentworkorlthe
participating/organizations.
ThelIcharacterofTitheparticipating[firms[JandJanalysis[teams [ must[Jalso[be
investigated orefhoroughly thanfin(this Work.Thecharacteristics includelfirm’s
size[andltesearchlintensity. Another[factor[worth[investigation[is[theltesearch
directedness oflthe[analysis[team. Knowledgelofl firm[telatedparameters and
variables énhancelthelselectionprocessisothatSuchpilotfirmswill(beSelected
that[areluisefull for/ the modell development, and[that[ canlalsobenefitl from the
analysis[processland results.

Furtherldevelopment forthe[@pplicationsincludesthe/developmentofimethods for
morelspecific[purposesie.g.,[SWOT [analyses, [Specific(tiskanalyses[(mentioning
the[word[tisk), and[project/planning methods. The [EDCPbase[¢an/beusedas[a
platform [forthedevelopment ofiothermethods.
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Appendix1.List'of économetric methods

Payback time

Present/valueethod
Internallinterestmethod
Returnlonlinvestment/diagram((ROI)
Indexmethods

Pacifico’simethod
Risk/calculationmethod
Profitimethod

Squarelrootmethod
Relativevaluelindex
Sobelman’s/investment value
Insecurity [andlrisk [@valuation methods
Pay(back tisk dnalysis

Sensitivity analysis

(Anderssonland(LLaurila, 1983, [p[134)
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Appendix 3. Important/Stages/in the Development of the EDCP Analysis

System

Thelimprovements (arelindicated by ‘text(boxesland shadowinglinthe(figures.

C:\MyDoc\Dr\Avh\Appendix\Bases1.doc15.2.02

Figure(l.1.TheConceptanalysis/table.Stage 1
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table.[(Notelthatmostispreadsheet/programs/dan/presentonly[onelanswer (box at/each
time). [Partlof’base 0f[Stage(8. Thislislanlexcerptfromalarger/table!
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Noteerattujen
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Figure(9.2.Conceptlanalysis/sheet, Stage9.
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Figure(9.3.[Resourceanalysis/sheet, [Stage.
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#1700# kpllomin./osalparie test. 13 3]1 1 1 1
2
Riskintekijat
punnitutriskintekijat
tek|Pute IPain |Resurssien(tuntomerkit Resurssien stanil
kk |tekija [t tailominaisuudet (ominaisuus, jollalhaluamme osat teknii
taa t puut [parantaatuotettatai’palvelualasiakkaan ja/meidén deuksi) tai[Komponentit kka
s el (avut, joillalominaisuus
t Eeklja aikaansaadaan)
PK,TV ITV,V [JS, SR
selvittad hitsau
TKK:
r+[] [[r]] KOMMRNTITIIE | [ [ i shars
tutkimus {n iy |ille,
ta
kpl - Resurssiniosat
An a Iyys I 1 tailkomponentit (tekija, jolla
2 » ominaisuus aikaansaadaan) 2| o ol o of o ol o ol o
= 3 EE BEE EEREE REE
3 ] =|5[%] 2| 5| 2] =| 5| <) =[ &[] = 5| =
2 |3 FHER HE HEE HEE HEE
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<[I N
8 1,9 0,2 |kestavyys<(irakenne 5 4 |FO, PJ,IPK, M, TV, VT, B2 S) 314 212 414 BhE)
<[I 2 | | | | | | | | |
RESURSSIE .. :
N RESURSSIEN New:(dividedtables TEKNOLOGIOIDEN fai
TN T T JTOUSAT
RISKINTEKI ESITTELY Vsl ESITTELYT
kpliomin./osalparie test. 1.3 3])1 1 1 1
2
Riskintekijat
punnitutriskintekijat
tek|Pute IPain |Resurssien(tuntomerkit Resurssien stail
kk [tekija|t tailominaisuudet (ominaisuus, jollarhalfiamme osat teknii
taa t puut [parantaatuotettataiipalvelualasiakkaan ja'meidépdeuksi) taiLkomponentit kka
o= o (avut, joillalominaisuus
t. Iek”a aikaansaadaan)
PKTV ITV,V [JS, SR
selvittad T
TKK:
KOMMRNTIT [T uusinl: TKK: |skurss
tutkimus | iy ille,
ta
kpl » Resurssinlosat
° Anal)fySIZ tai komponentit/(tekija, jolla
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Figure(10.1.Resourcelanalysis/table, Stage(10
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KopioilResurssein "Tentop" [Analyysil multio0s. s
KOKOOMATAULUKKO
vilvan(alle[Paste
special/Values:lla

o - B . B B #1792#
ANALYYSI IKonseptin[jaresurssien riskianalyysi !
KOKOOMATAULUKKO
Resurssit
Ominaisuus= Painotetut [ __ [Ominaisuus~Dsa Painotetut  |Kpl.[0s.al.

. riskitekijat testattu

Osa NEW: fable for[presenting ost
KestBvyys< importantlrisk factors 212930 8
pintalevymateriaali<|
kestavyys<iirakenne<(FO,| 141696 8 [kestivyys<!irakenne<(FO,PJ, PK,JM, TV, VT, Pappas, 141696 8
PJ,[PK, UM, TV, VT, Niras, TKK, VTT
Pappas, Niras, TKK, VTT
kestavyys<!I 75469 4 |kestidvyys<[Tlitintimenetelmd<FO,IM, TV, WISD, 75469 4
liitintamenetelma<(FO, IPappas, Niras, TKK,
UM, TV, WISD, Pappas,
Niras, TKK,
toimivuus<(rakenne<(FO, 44020| 5 [toimivuus</Itakenne<FO, JM, VT, PJ,[PK,TV., Niras, 44020 5
UM, VT, PJ,[PK,TV., Pappas, TKK
Niras, Pappas, TKK
kestavyys<(T 33633| 8 |kestivyys<I[Ttukilevymateriaali<(FO,IM, TV, EK, Pappas, 33633 8
tukilevymateriaali<(FO, Niras, TKK,
UM, TV, EK, [Pappas,
Niras, TKK,
tilatehokkuus<(irakenne< 26760( 7 |tilatehokkuus<I[Ttakenne<(FO,IM, VT, PJ,JS, W(SD,PS, 26760 7

FO, M, VT, [PJ,JS, W1
SD, PS, KM, PK,[EK, (TV.

KM, PK, EK,TV.

Figure(10.2. Exampleofisortingtable, [Stage(10
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Appendix4.Interview Form isedin Pilot Firms(after the End ofthe [EDCP
Development(Project

c:\wp\dr\dr2\market\interv1.doc

INTERVJUGUIDE

Datum:
Foretagets namn

Intervjuad(person
Foretagets bakgrund

e historia

branch

underleverantor €ller huvudleverantor

storlek

e personal

Aanalyserade(projekt,[Storlek: mk/arb.tid; direktutveckl./Ifoljd
e proj.1

e proj.2

e proj.3

e proj.4

e proj.5

Ar(foretaget med som endel av TEKES projektet ¢ller som €n(separat betalande kund?
Varfor kom foretaget(iniprojektet?

o foretagethade(vissalspeciella/projekt/Somthanvillelanalysera

o foretagetkartldggerlaktivtmyalanalyssitti& instrument

o projektetvarlettiénkelt& billigt[sétt(att [fa @ssistens(ilprojekt



223

o foretagethadelettlallméant/intresse for(projektetioch Fo & U problematiken

e nyfikenhet

Hur kom foretagen/inlilprojekten?
o foretagetslinternalbeslutsprocess

o Tekes& VTT:sroll[Somimagebérare

Vilkaforvintningar hade(foretagen (pa projektet?
Hurdan uppfattning hade [foretagenlomanalysmetoden(ilborjan v [projektet?
e HurdanBo & Ulbakgrund hade foretaget

o Hadeforetagetlanvént(sigaviQFDleller FMEA
Hurdan uppfattning hadeforetagenom Konsulterna(ilborjan?
DENITEKNISKAKVALITETENIOCHPROCESSKVALITETEN

Hurdan ippfattninghade foretagen om helhetskvaliteten?

Denltekniska kvaliteten
[J inmatningen/dvldata

[ kvaliteten pa[ADBI[rnjukvaralsom@anvindesvidlanalyssessionerna

[J denltekniskalkvalitetenpélanalysresultaten

1. EDCP(som kartlaggningsinstrument/och tankevackare

2. kvalitetet/pé/parametrarnalilanalysen
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3. drlslutresultatenl@anvindbara

[Tkonsulternassakkunskap(och(detmervirdeldettaBidrogimed
1. omEDCPlochlanalysmetoderlilallménhet

2. allménkunskaplomfindustrier

3. industrispecifik kunskap

4. datorkunskap

Denfunktionella kvaliteten
o under(diskussionernalinnan projektet

¢ under(diskussionernainderprojektet

o under(diskussionernaefter(projektet

Konsulternas attityd loch fjénstevillighet(ilallmadnhet(dch speciellt inder@nalyssessionerna
Fortlopandet(av(analysen(och(problem/ildetta

o kritiskahdndelser & [dterhdmtningar

o denlinternalklimaten(bland(sessionsdeltagarnaloch(dess inverkan[pélanalysen(och
analysresultaten

[tyckte milatt i kunde bidra till @tt[ge magot till l@nalysen(ochdessutom [till titvecklingen
av[[Tanalysmetoden

¢ relationernalmellankonsulternalochlsessionsdeltagarna

[ harkonsulternaltid[till[€ra/problem?

[] forstarkonsulternaleéralproblem?
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o kandenilattdifick mdgonting/extralavidessalsessioner?

o pekadelanalysresultaten uitégrakonkretalriskerlimagot/avidednalyserade projekten, vilka
risker?

o verkadelanalysen/somléttHjalpmedel till planeringen (av [projektetsfortsattning, hur?

¢ bidroglanalysen {illlattitpekamnyasaker,[somskallltagasmed ilinnovationsprojektet, vilka?

o bidroglanalysen [till(attiitpekanyasaker,/som(skalllimnas bortfran innovationsprojektet,
vilka?

¢ bidroglanalysentill att/6ka/sékerhetskédnslan((fkomfortkénslan”, (domfortlevel) Hos
beslutsfattarna?

Har mifortlopande Kontaktmed Kkonsulterna?
[ problemfragorioch1dsningavidessa

[J utveckling(avlidéer/[projekt

TEKES’ voll
e profil

o somlen/byrokratisk maskineri
[tapporteringsbyrokratin(& hurthycket(dettaltir(pa foretgets resurser /[foder frustration

Kunden(som merproducent
1. underlanalysprocessen

2. somlidémakarel/[problemldsare

Kénde[Nilatt[Nihadelen rolllildennahitvecklingsprocess?
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Hurmycketav/analysresultaten/anadeNitedaninnan(analysen?

Vilkalvarpositivastesakernamed [EDCP[processen?

Vilkalvar(delstorstabristernamed EDCP [processen?

KundeNi€éinka [Er@attanvindaErfavEDCP[processeniven(ifortsitningen?

HurmycketskulleNilvaraBereddaatt[betala/Igoralandrauppoffringar?
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Appendix (3. Mescription ofIEDCPfoprospective Pilot Firms
OY |SESAM /ICONSULTING/ AB
EDCPEarly Detection of ComplexProblems
EDCPlonlongelmien [ratkaisumenetelma, tinké [@vullalpaittdjat projektin varhaisessa
vaiheessalpystyvit/kartoittamaan T &K [[projektinheikot kohdat.

Tuotekehitysongelmattulevatimonasti[“sivusta”.

Innovaatiol,ltutkimus [[jakehitysprojekteissatbrmétdan usein lyllattaviinlongelmiin tyon
edetessd. Ndmailarvaamattomatpulmat(€ivitiiseinkaan(johdulprojektin vVarsinaisestalaiheesta,
muttaldiiden(ratkaiseminen [0soittautuu thonestivarsinvaikeaksi, ty6ladksijakalliiksi.
Projektin kustannusten kannaltalonedullisinta [ratkaista[pulmat(mahdollisimman varhaisessa
vaiheessa.

MihinEDCP Soveltuu[?
EDCPIsoveltuulparhaiten(idealasteellaloleviiniprojekteihin. [EDCP menetelméi voidaan
soveltaalsekalteknisiin/ettd kaupallisiin[jahiallinnollisiin ankkeisiin.

Mita[EDCP ienetelméssaanalysoidaan(?

EDCP menetelmissilanalysoidaan rinnakkain [perusidea jalresurssit kuvaamallamdiden
oleellisetldminaisuudet(jalosat. Idean MahvistettavialOminaisuuksiaVerrataan/idean
toteuttamiseksikdytettdvissiolevienlresurssien jalosien 0ominaisuuksiin. Resurssejaljaldsia
ovat/mm. fy0voima, asiantuntijat, [patentit, [erilaiset jarjestelmat(jalaitteet[seké [dikaja[paddoma.

Mitd[EDCP 114 saavutetaan(?

Menetelmaé [parantaalprojektin0sanottajien keskindistd vuorovaikutusta. [Samallalse0hjaa
paattdjid[loytiméén e dsalalueet, [joihin Woimavarojakannattaa keskittdd. Menetelmai(auttaa
paattdjidratkaisemaan Woidaanko(projektiajatkaa, [tarvitaanko [projektinsyvallisempas
analyysia, [pitddkoprojektin rakennettamuuttaa vai[pitadkd [projektiimahdollisesti lopettaa.

Mitenlanalyysitehdddnkdytannossal?

EDCPmenetelméssilprojektilidean jaresurssien0Ominaisuudetjalosat[Pisteytetdin [projektin
vaatimusten(perusteella. Vertailemallalanalyysien tuloksia voidaan [paételld kuinka lyvin
resurssit/soveltuvat/projektin l&piviemiseksi.

Testattuenetelmi mytkaytdssa.

EDCP 0n/nyt(saatavanatictokonesovelluksen thuodossa. [Sesaminkonsultit/dvatvalmiit
suorittamaan mopean EDCP[analyysin[yhdessé asiakkaankanssa. Analyysinperusteella
konsultitvoivatopastaaljatkotoimenpiteisti. ILuottamuksellinen [tyoskentely jalprojektien
salassapitiminen(dn/teille(élinehto.

Oy Sesam[Consulting[Ab
PL127;102401 Kirkkonummi
Puh(& [Fax (0912989001
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Appendix (6. Exemplarcases
etc.)

flactualanalysespapers/(including motations

EDCE oot 2 218 ¢ comerd b dor. 17358 1 corec) s sher 15-16.6 08 1 sminn01
EDCP analyysilomake, Sivu 1 ‘l’ L %
Projekiin nimi. xIs johd T231.87 ] ATIRMADS XIS 3.3.97 ds 7.3.97/17:37 997888
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RISKINTEKIJAT ESITTELY ANALYYYSI ESITTELYT (se asaamisalue taueh tekniikka, jota tarvitaan kunkin —
L— e RoeafTetbreoep2eRoeaBresigcBar2oz¥rnepoab~
ey bicneu raniason
% |Riskintekilat |Painatatut Suunnitelman Suunnitelman
= Kintekijat 3
3 Tkdrnka (Konseptin) (Konseptin) osat|
z tuntomerkit tai komponentit
tai ominaisuudet & {avut, joilia ominaisuus | fa—— . -
{ominaisuus, jolla haliamme | 5 § £ ShaaneIaiean) 1 Pliceate) henati] SRS i
parantaa twotetta tal paiveiva  [§ |5 |3 e
asiakkaan ja meidan deuksi)  [% z 5 N Fnicka . s | owntemus| umemus
E i
E £ X OGO OO0, - = = == - PR
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El T iote: T T T 2 4 3 4 53
3 e T [ X ERE B N
] i DTerTr T T | [erton e e Y O
T TS i ciwaavue 311 | [=timie. ALY El O ¥ X CEER 3 2 E.
ficy) [Prrr [sarven | L [ i F i CEEAE T 3
Elfoiensmus uf | 1 EEE 43333z R
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helppokayudisyys T T 2 n A 2 1 9
i o aperitySn vhentbminen 7 I] | [suavat seiohanna & - 1 ERESE
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Example(oflanalysisform withmarkingsof progress/done by [the researcher.



229

Examplelofianalysiswhenlthelanalysisform/wasfilled/in by hand.

A\\ Tve = € Mt o VIRL V- . TR b LR S
. ¥ 0 @ H q .
tuntomerkit £ 3 8113w @m @m., mm ﬁ Vs INGN ¥\
: SIE[E| |7 4y o R PIGE m_mmm 4 PR /m..me;mg.
.y AR .m W M— - B.A2 o HFE W 3 & MWr‘m}.ﬁfﬁ
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Appendix[7.Mescriptions(dftheAnalysis[Casesfrom FirmsB,C, Eand 1

Caseldescription

Case: [Firm B Date: 3111098 Updated:(1.11.98;23.3.99;18.5.01;(18.5.01
05 15,25

1. Company description

O

W

0

Character, lindustry, lstructure, size, vesearchlbackground

1971 (Teknos/started [to (makeblack land White haster batches [for [the [plastics
industry. 1980 Premix (Qy wasfounded. The/development has since brought/out
semilconductingtasterbatches for(plastics [for €lectronics gtc[products.

Turnover (60 hmk/year, [personnel slightly tinder 50 persons.

Researchbackground

Thelcompany [does researchlanddevelopment/dontinuously (for[theirhanufacturing
process [and productdevelopment [for their(Customers.

. Project/definition

Thelproject/referred toltherenewal 0fthe firm’s(dataprocessing system. Itlinhcluded
settingofldbjectives, tasks, allotmentofresources, [andlassigning responsible
persons. Anlaction[planWas to Belsetip. Theplanihcluded[System[planning,
invitation(ofloffers(and(treatmentofioffers. Therealization(oflthe[project/included
coordination(and/supervisionofithe Work [dswell as ‘the documentation [0f the
system. [Finally [the[project regarded [the [Continuous follow ip[dfithe resource
budgetland|totallassessment/ofithe project.

. Team

Persons|(description, [character), changes

Theldriginal teamlincluded (the [administrative [director((responsible [for(the project),
two [representatives/forproduct/development, One representativeldach for
production/quality,@nd(sales.

. Proceedingof/analysisprocess

Calendar:timelelapsedbetween sessions, postponements, lnumber|of!Sessions
Thelprojectiwas [analyzed(ih fivesessions, @nalysis results [and [conclusions[were
presented in @/sixth Session. Time elapsed ca. 2 weeks Between 1% and 2" (analyses,
3[5(daysbetween the[following.

Analysis proceeding

Preparations(and (facilities

Theltwo firstlanalyses Wereldonelin(ameeting[room ising[computerand @big
screen.[The [followinganalyseswere [performed inthe [0ffice[oflthe [@dministrative
director.

Thelresearcherlacted [d@s[analysishoderator(and computer(dperator(in/all[Sessions.
Duringtheffirstlanalysisthe Backgroundof’the projectwas thoroughly [presented
andtheplan [for implementing(ofithe projectwaslexplained by theddministrative
director.[Thelprinciplesof [EDCP were(also [explained[toall the members 0fithe
team. [Inthe [following sessionsthelanalysis [proceeded [in[the logical[succession of
EDCP.

Listings: [(attributes, domponents, knowledge [dreas, fesources, iumber [0flitems,
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time

Thelanalysis/ started(inthe [Conceptlanalysisfable.[17 [attributes, [45[domponentsand
12[knowledge dreaswere listedin the first/session. Rating[of attributes for
Significance, MarketBenefitland Technical [problemswerelalso/donelin the(first
session. Totally 61 (dttribute[¢omponent[pairs Were [formed. Ratinglin/the gridwas
started [in five groups.

Inlthelsecond session 3 [@ttributesl@nd 7 [domponents wereddded, land [rating Was
continued underthegrid.

Inthe thirdsession(the ratinginder(the(grid0f the[Conceptlanalysis(table was
finished, totally [182 knowledge(arealgroupswererated. Inlthe[Resourcelanalysis
table[14 resourcecomponents were [listed, 42 resource [groups Wwere formed. Inthis
analysis/theNote function(of [Excel wasised foraking/dommentstb litems[during
thelanalysis.

Inthe fourthisession/the ratinglinlthe[Resource [@nalysistable Wwas [finished, the
result(tables(for(Concept, Resourceland Knowledgelarealanalyseswere [printedand
discussed(and (graphs were(printed.

Tablel(l.
Listingsland/ratings
Conceptlanalysis(sheet
Listings #[1 | Sessi# [Ratings #1 | Sessl#
Attributes 20 30 [Signifl/TAttr 61 3
Components, [tot. 61 301 |Market/benefit 61 3
Components, [diff. 52 300 |Technical problems 61 3
Knowledgeldareas 12 1
#rows & knowl. [areas
total matrix gridlareal ]| 732
#(cellgroups rated 182 3
% (grid arealrated 24,9
Resources/analysis #rows (& knowl. [dreas
sheet
#Res.[comp. [groups, 42 30 |totallgridarea 504
tot.
#Res.[comp. groups, 14 3
diff.
#(cellgroups rated 116 4
% grid arealrated 23,0

Progressofitheldnalysiswork
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O

O

Thelanalysis/sessions lasted from(3[to 4 h.Table2 [gives(anloverview (oflthe[proceeding,
totally[12[h. wereised fo [finish the[analysiswork. In the Conceptanalysis/tablethe
listings(oflattributes, domponentsand knowledge areas were(finished [duringthe first
session, [as[were ratings[forisignificance, arketbenefit/and(technical problemsforthe
attributes, land[five knowledgelarealgroupslin/the(grid. [Rating tinder(grid was(dontinued
inlthelsecond and third [sessions. [Rating Was [finished (during thethird[Session. Inthe
Resourcelanalysis/table resources [domponents Were [listed [and (all the knowledge drea
groupslin thegrid were [rated [during [the third[Session. Inthe fourthSession [the [@nalysis
result(tables(forConcept, resources, and knowledge [areas were [printed(and discussed, [ds
were(thecorrespondent(graphs.

Thelstage 6 typebaselwasLised inlall[sessions.

Analysis[progress

11.2.97: Now worked[2Sessions: (Ist3h/6p.;2nd 3h/4p.[Experience: [see improvement
suggestions....["Rating/is(dull".

13.2.97:[Originally lintended [domputer (386)[did mot function, [analysis Was [fransferredto
RK'smachine("586"). Visibility [poor(at(the beginning. L After(enlarging(the font. After
enlarging [the font Visibility [ihcreased[so huchthatreading [from[paper [printoutbecame
unnecesseary [for Knowledge area [fext.

Printing[0f(Excel motes was [done.

3.3.97:[Resources: [Concreteness [dnd [dssigning. Howl[do [with[theresources thatwilllbe
availablelin [the [futureland with[their[rating [in [field inder K ?INO[AUTOMATIC [transfer
oflattribute[comp. [pairs from[Cons. to Res.wasused [atthisstage.

Table2.

Listing & [rating [progress

Session # O 10] 200 30] 40 50 6
Stage, base 60| 60| 60| 6
Time(perisess., 30| 30 40] 2
Cumulat. [fimel,h 30 60 1004 12
Listings

attrib[comp [pairs 61

components,diff. 52

Ratings

sign. [gtc. [for @ttrib. 61

cons.knowl.area S0 810) 176 | 182
matrix

res 0116
knowl.areamatrix

Monitoringloflthelanalysisiork

Thelanalysiswork Was ionitored for [the feam By haking printouts 0fthe Excelsheetat
thelendlofleach(Sessionland, linlthefirst/session(atithelendloflsignificant/dnalysis(stages.
Totally [four printouts(ofithe [Excel sheets weremhade. Thelanalysiswork [duringthe
sessions wasmonitored for(research(purpose by [the researcher besides0fhis[promoting
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oflthelanalysis(process itself. Themonitoring[consisted (of otations (ona[padand lon/the
Excellsheet(printouts.

Interpretation|dflanalysisresults
Thelteam ihterpreted/analysis/continuously[during the [progress ofithe work. [Afterthe
fourth sessionlan linterpretation [0flthe @nalysis [results Was[performed with [the [team.

Preparationloflanalysisireport

ThelAnalysis[reportiwasprepared by copyingthelistings and the calculated [@nalysis
results [from [the [Excel(sheets to their [appropriate sites in the [form(andthen typing
comments(andiconclusionslintheir@ppropriate places.

. Result/oflanalysis process(inthiscase

Resultsforithelbenefitlof thel EDCPlanalysisprocess
One team [member [rejected navigating lin [the spreadsheet, [and[the loutlook 0flthe Wwindow
itself.[Suggested to[split/the Wwindow [into[three [partitions.

\

I

feedinofields

Excelldatabasein/the background

Found[faults

Feedback from [firm., [Solutions (in [interactive co[operative work

Suggestionsfor improvement, Development

11.2.97:Itwould be moreldescriptive todisplay(the table[on the Wwall[orlon [paper Row
sizeland fontsize hust(be adjustable. WNames: Tekn. [ongelma > Implement.(dngelma,
Suunnitelmal™Konsepti, Osa[>Komponentti. Make dll lieadings Wisible atonce.[Avoid
repetitionsoflmattersRatinglis [dull work.

Conc.[sheet.\7\: [Attrib[& [Comp.columns[questions with [small [font, [textstustBe Visible
on/prints.

13.2.97:Experiments(done with (different[fontsizes and [text [directionsin the Knowl.
arealleadings.

7.3.97:1Buggestions forlimprovements

Makelareport/generatorthattransfersthe @ppropriateresultslautomaticallytolthe report
form. Wselseparate worksheets ((ATKMIX was|done(on thedld[onelsheet bottom
originally made(onland for [Excel 3).

Whenldatalis [fedlone often gets (triviallanswers. Itlis [difficultto keep [three things((eg.,
attribute,[domponent,knowledgelarea)linmind, then trivial l@answers [are [given. Difficult
tomameltheknowledge areas for(totally new[concepts.
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[ Inputfromthis(@nalysis,iew features@dded[fo@nalysisBase
[1 New,morelexplanatorylieadingmames.

Results forthe benefitto(thelfirm

Caseldescription

Case: [Hirm[C Date:3111098 Updated:(1.11.98;23.3.99;(8.5.01;(18.5.01

05 15,25

1. Companydescription
Character, lindustry, structure, [size, Fesearchbackground

[J Thelfirmwas(d/subsidiary (Inc.)df'alargecorporation/thatis thorethan (100 [years [0ld.
Itfis mainly(activelin/different/industrial Sectors(than(the[subsidiary(although(there [are
some/divisions(thatuise[similar(technology. Thesubsidiary hay [purchase [Certain
components/and/service functionsfrom(dther(sectors. Since[1993 [the[subsidiary
develops,produces/and(sells large machineryunits[for €nvironement[processes [and [is
alforerunnerl(intechnical/development/and holdslamumber(ofipatents. The technology
isBasedonlanlidealcreated in1988 by anlindependentihventor, the rights werebought
bylthefirm(in[1992.Ttlis[@major playerinternationallylinlits industry. It[Operates/quite
independently [from [the hother dorporation.
TurnoverlofifirmWas(ca. 40 hmk/year, manpowerwas 25 [persons (0fwhich 14
academics, (S [professionalsand (6 workers.

Researchbackground

Thelcompanyhad[done research(continually), How [they Were[in [a[stage Where [the

research work was(themain [purpose. They liad motised[dther formal methods!e.[g.,

QFDlor[FMEA.

Projectidefinition

[1 Theffirstiprojectwas selectedtogetherwith lthe R&DIdirector(and thetechnical
director.[Thelobjectfor[EDCP [analysis was(akey [technical omponentdflone(ofthe
new thachine(thodels thatwas[tobe [commercialized [soon. The machine tilizes(a
number(ofphysical [processes/andfiew thaterial [@pplicationsthatHave iever been
used before. Thedonceptofithe ihnovation(can belclassified(as radical withregard o
bothprocessesandltomaterials.

W

Thelobjectoflthe firstlanalysis/involvedlanlimproved Version(dflan/existing
component(theatwas tobe installed[ih(a[prototypelofld commercially tised thachine.
Particularlymaterial selectionland (design (Configuration [0flélements [0fithe thachine
werelinvolved (in/theproject. Chemical resistenceand plasticsprocessingwere the
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main dreasoflinterest.

Projectlsizelwas 4,3 mmk, the [EDCP[analysis(costs[to [the [firm Were(dalculated [to
67.526:(11

Team

Personsl(description, (character), changes

Thelinitial feam [donsisted [0fthe R&D [director, the fechnical [directorand fwo research
engineers.In(laterSessions(onelofithe researchlengineersorltheltechnical [directorwere
absent.

Proceedingof/analysis [process

Calendar: fimelélapsedbetween sessions, [postponements, niumber of§essions
Thisprojectwas/analysed in fiveSessions, tiwoadditional Sessions[were held [for the
presentation oflthe(results. Time(elapses between sessions were 2,2 [and 1,5 weeks,
total ltime [from [analysis(startto finishwas(5,5 weeks. ThereWwere o [postponements [0f
scheduledsessions.

Analysisiproceeding

Preparations [and [facilities

During|alllanalyses [theanalysisteam[convenedaround[the conferencetablein/the
officeloflthe R&D(director. The HP (Omnibook[5000[CTS Taptop [domputer[connected
tolallarger(screendctedas(analysis(tool. Printing 0f(Excel tables [for honitoring
purposes(during [the [Sessionswas/done on(alprinter(dfithe firm.

The researcherlacted(asanalysisimoderatorand (computer(dperator. During [the [first
session/the background land[function 0fithe[EDCP [system wasexplained(tolthe[teamin
ca.l4[H.[The[R&Ddirector(éxplained the reason for choosing the [Particular [project for
analysis. [Afterthis/the[analysisWwork [was|started.

Listings: [(attributes,(components, knowledge [dreas, [resources, mumber oflitems, fime
Thela@nalysiswork was|started[dn[the[Conceptlanalysisisheet.[All[16attributes were
listed[during(the first/session.

Duringthelsecond session [the listing 6flthe 26 [different componentsaswell [as that(of
18 knowledgelareaswere dompleted. [Totally[45 [dttribute [¢omponent(pairs were
formed. Ratingoflall [@ttribute[component pairs [for[Significance, Market Benefitland
Technical [problems wascompleted [during[session 2.

Thestage 6 typebaselwasisedduringsessions(1 and[2.

Thelrating 0f(Significance, Difficultyland Newness(oflall attribute [componentpairs
with respect(to the knowledge(areas was finished [during(session 4.[As/seen(ih Table(1
28%lofTall the atrix [grid[areawas rated.

OnltheResources @nalysis(sheet(32 differentresources(domponent(groups were listed
during(session 4. Therating[was[completed[during the fifth[session.[Asseen from
Table(1,24,4%(oflall the matrix (grid[arealwas [rated [dn[the[Resources sheet.

Thestage (7 [typebasewashised [duringsessions(3 (7.
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Tablel(l.

Listingsland[ratings

Conceptlanalysis/sheet

Listings #[1| Sessi# [Ratings # | Sessl#

Attributes 16 10 |Signifl/IAttr 45 2

Components, [tot. 45 201 |Marketbenefit 45 2

Components, (diff. 26 201 |Technical problems 45 2

Knowledgelareas 18 201 |Knowl.area/groups 193 4
#rows & knowl.[areas[| 45
total matrix grid@real]| 810
#(cellgroups rated 193 4
% gridlarealrated 23,8

Resources analysis #rows & knowl.[areas[| 45

sheet

#Res. [comp. groups, 45 401 |totaligridlarea 810

tot.

#Res.[comp. groups, 32 4

diff.
#(celligroups rated 198 5
% (grid arealrated 24,4

Progresslofithelanalysiswork

Thelanalysis/sessionslasted from(3[to[6 (1., sessions longer(than 3 (h.[were
interrupted [for(lunch.[Table 2 [givesanoverview [0f the proceeding, [totally 22,5 k.
wereused [fofinishthe[analysisWwork. Thellistings oflattributes, components,
knowledgelareasandresources/components Were [finished during(the(third [Session.
Ratings [for(significance, harket benefit/andtechnical [problems(for the attributes
was [finished [during [thethird [Session, [ratings for[significance, [difficulty[and mewness
oflthe knowledge [dreasfor the attribute[¢component(pairs Was [finished [duringthe
fourth(session.Ratinglofithe ability/equipmentand/competence/condition (0f the
resource components [for(the knowledge areas was finished [during [the [fifth session.
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Table2.

Listing & [rating[progress

Session # O 10 200 300 300) 400 5

Stage, base 60 60| 70| 701 70| 7

Time[perisess.,H 60 30 10] 30 500] 4,5
Cumulat. fime[, [k 60| 901 1000 1301 180722,5
Listings

attrib[¢omp [pairs 3900 450 4501 4500 4500 45
components,diff. 2110] 260] 2601 260 26| 26
Ratings

sign. [gtc. [for @ttrib. [J| 450] 4500 450] 45
cons.knowl.area 0| 2700 7500 193 | 193
matrix

res 01193
knowl.areamatrix

Monitoringloflthelanalysisiwork

Thelanalysiswork Wwasonitored[for(the feam by haking [printouts (ofthe [Excel
sheet(at/the end (ofleach([Sessionland[sometimes|at(the(énd[0fisignificant(analysis
stages(e.[g.,lafter thelistings werefinished. [Totally[six [printouts(ofithe [Excel[sheets
weretade. [Thelanalysiswork[duringthe[sessions was[tonitored for research
purpose by [the fesearcher besidesofHis[promoting[ofitheanalysisprocessfitself.
Themonitoring[consisted [0f notations dnlalpadandonlthe [Excel sheetprintouts.

Interpretation(oflanalysisiresults

Alpreliminary [interpretation [oflthe @nalysis resultswas(made with the R&D
director(and the technical directorising [the [printouts (0flthe (Excel tablesand
diagrams.

Aftasklist[forfurtheraction was [prepared. [Altable[0fthealgorithms Was Wanted,
three groups [[0ffaults/in [diagrams needed dorrection. Further more @/tableof"Top
ten" [items [was [required [and ise Was [hade [0f ew Mames [for [the risk [factors [for
different/categories((seelater tinder(theHeading["input from thisanalysis").
Thelcorrectionsandlimprovementswerelincluded(in [@arenewed vVersion 0flthe
analysis/table.

Afterlthistheresearcher[preparedlan[Analysis[reportising/the form(anarap.doc.

Preparationlofianalysis(report

ThelAnalysis(reportwas prepared by [Gopyingthe listingsand the(calculated
analysis(resultsfrom the Excelsheets[toltheir@appropriate(sites(inthe form(andthen
typing/comments/and(conclusions (in their(appropriate (places.

Resultloflanalysisprocess(in(thiscase

Resultsforithelbenefitlof thel EDCPlanalysisprocess

The proceedinglof’theanalysislis[shownlin[Table[3 thatshowsdates, timeisedper
session, [participants, [activitieslandresultslaswelllas/observationslandsuggestions.
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Technicallquality and process/quality
feeding(l6fldata: [facilitator(did/all [feeding

Quality (ofsoftware
Problems/inlthe Beginning butlitiworked [anyway, there was(constant/improvement.

Quality[offparameters
Parametersiwerellogical l@and ecessary.

Found faults

Fonttoosmall [for(éasy reading. [Some(ofithe headings difficultito inderstand.
Wrong parameter (order(in(charts. [Wrong(pair listings [(reference displacement) [in
Resourcessheetland thissing formulas/after@dditionof knowledgelareadolumns.
Feedback [from [firm, [Solutions ih[ihteractive coloperative work
Makeprogram["lighter" lboking, [remove ((lempty)(lineshake fontlarger.
Copyinglthe significance ratings/from the [(Concept sheet [to the Resources(sheet
facilitated [the [@nalysiswork.

New, more éxplanatoryMames were(dreated(for the risk [factors for(different
categories:

[fisks [from[doncept > requirement [0fldoncept

[fisks [from resources > [shortages 0fresources

[fisks fromknowledgelareas > weakness/in[knowledgelareas

Inputfrom[this(analysis, new features ddded [to [@nalysis Base

New, more éxplanatory mames [for [the risk [factors, "Top[fen" table for(the [ten
biggestrisk factorslin(selected categories, need(forclearer Wiew (0flthe [Excel table
onlthelscreen. Mivisionofllarge diagrams [fo facilitate[displayand printing.

Resultsforlthelbenefit(to [the [firm
According(tolthe[R&DIdirector/thelprojectbenefited from the[EDCP lanalysis
becauselitiprovided @aldocumented list/ofithings [tobetaken (care[0f. [The rating
provided(guidance to the importance(ofithe different/itemsrelative[to[éach(other.
Gavelthoughtprovokers. Thelanalysis [process/itselfiwas(équallyimportant(asthe
(end)[results.

Thecost/tolthe[firm [forthe EDCP (@nalysis(inthe[form[ofisalariesassigned(to ‘the
analysis work Was approximately(1,6% [0fltotal [project(costs.
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Caseldescription
Case: [Firm T Date:31110098 Updated:1.11.98;123.3.99;18.5.01

0,5

1.

0

W

O

16,0
Company description
Character,lindustry, structure, size, vesearchlbackground
Thelfirmlis[46[years(old, How0wned By foreigndoncern. Products ihclude(plastics, lighting
fixturesfor(vehicleslandlike, [personal [reflectors. Thefirm[is both(asubcontractor(as
systemssupplier o lautomotivelindustry and @main supplier lofiown(products. The [firm
employs270[persons, and Has alturnover 0f160 mmk [per(year.

. Project(definition

Thelproject(involved(alproductigroup,theldevelopment(costs were 3mmk (including
molds), andlitlead to [productturnover(ofica. 3 mmk/year.

. Team

Persons|(description, character), changes
Thelteam Consisted 0fthe technical hanager((tm),(dresearch éngineer((re) and @ldesigner
(d).[Thelteam stayedconsistent[through ‘the wholelanalysis.

. Proceedingafianalysisprocess

Calendar:timelelapsed|between sessions, [postponements, numberof [Sessions
Twolweekselapsed between the [fwo [dnalyses.

Analysisproceeding

Preparations(andfacilities

Thelanalysiswasadelin[(re)’s0fficeusing Hismachine. Theproject Wwas selected(at/the
start/oflthe first/session, [and[shortly(described.

Listings: [(attributes, [omponents, knowledgeareas, resources, iumber oflitems, fime
Inlthefirst/session[17 (groups ofiattributes were listed, [after thatfive different attributes
werellisted iinder(the [groupheadingsand then (14 knowledge areas [in the knowledge area
row abovelthelgrid. Significance, Marketbenefitand Technical [problems Wwere ratedfor9
attributes. 35 rows[ofldomponents(were [listed[and [five rows[0f knowledge [dreagroups were
rated(as/an(éxample. [Afterthe first/sessionthe[team (dontinued [On[their lown(and finished (the
listing[oflattributesand [components. [Furthermore [the team [rated[the[Significance, Market
benefitand Technical [problems for[the remainderoflthe @ttributessothatthe[Concept
analysis(fable[consisted[0f[151 [fows. Some[of’thelattributes Werechanged. Thelanalyzers
were[unablelto [print[diagrams(dn [their(own.

During thesecond(session(resources were [listed[inthe[Resourcelanalysistable withoutlany
guidance.Then(thelresults(andldiagramswere(printed. WNoAnalysisReportwas[prepared.

Forlthe firstland(second sessions [the Stage 6 [tiype base wasised, forthelthird [Session/the
datalwas[transferred[tothe[stage[7 fype basefor[demonstration [purpose.

Thellistings [and [ratingsin the (Conceptand Resource[Analysistablesarepresentedin [Table
1.
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Table(l. Mlistings[and ratings

Conceptlanalysisisheet
Listings # Sess[#|Ratings # es
#
Attributes 45 10 |Signifl/IAttr 45 2
Components, [tot. 151 2[1 |Market[benefit 45 2
Components, diff. 59 2[1 |Technicallproblems 45 2
Knowledge areas 14 111 |Knowl. arealgroups 428 2
#rows & knowl. 151&1400 2
areas
total matrix(gridlarea| 2114 2
#(dellgroupsrated 420 2
%!griddrealrated 19,9 2
Resourceslanalysis #rows & knowl. 90&1401| 2
sheet areas
#Res.[domp. groups,tot.| 90 2[] |totallgrid[drea 1260 2
#Res.domp. [groups, 5 2[1 |#l(celligroupsrated 389 2
diff.
% lgriddrealrated 30,9 2

Progressofithelanalysiswork

[J ThelanalysisWwork[progressed (in[fwolsessions, the firstlasting (3, and theSecond[7Hours.

Betweenthe Sessions[thelteam Worked[several hiours Gompletingthe@analysis.

Table(2.

Listing[& [ratingprogress

knowl.areamatrix

Session # 10 200 30 40] 500 60| 7
Stage, base 60| 601 7
Timelper(sess.,H 30 7
Cumulat. fime[,[h 30 10
Listings

attrib[comp pairs 55
components,diff. 35
resources, [diff | 5
Knowledgeldreas 14

Ratings

sign. gtc. for attrib. 9
cons.knowl.area 18[]420
matrix

Res 11389
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Monitoringloflthelanalysisiork
Thelanalysis/team monitored (the [@nalysiswork ontheirlown.

Thefirm/additionally ladlanlad Hoc[analysisoflthe project performed By [dgroup (fpersons
familiar With[the[project butltotally tinaware [GfTEDCP.

Interpretationldfianalysisresults
Thelinterpretation (0f theanalysis(results wasdone by (the analysis team.

Preparationloflanalysisreport
NolAnalysisReportiwas prepared for(this(analysis.

. Result(oflanalysisprocessin/thisdase

Resultsforithelbenefitlof thel EDCPanalysisprocess
Thislanalysis/gavelincentivefodevelop multilsheet[structure.

Found faults

Itiwasl(difficult/to[get[peoplelenthusiastic, difficult/to[commit[people when [plenty ofl(other)
work.

Itiwaslalso(difficult/to(definethe [project, the dttributes and (components. The spreadsheet
grew toobigle.g.,[compared[to[QFD.

Thelanalyzerswereinablefo[producethestaplediagrams themselves.

Feedback [from[firm, Solutions in [interactive[co[operative work
Oflthefound|risksmostWwereguessedon beforehand, thelanalyzed(projectshad momewness
value.[EDCP works Wwellparticularly [forprojects with more newness value(than [those
presented (foranalysisby(the(firm.

Theknowledge dreasoughtto beldefined lonBeforehand based(on the knowledge (0fithe [firm,
and/supplemented later. The knowledge(areas(in the Resourcelanalysis [fable idughtfo [be rated
beforetheresource(components(dare selected. The(ability landléxperienceldfithe resource
components(canberated laterwhenthe resources(are(selected. Better (grouping was [@lso
deemed necessary(for the @ttribute[component [pairs. Datalsorting[wasdeemednecessary [in
theresult(tables [for the risk factors.

A betterthanuallwas meededfor[Selection(and (generation[oflattributesand [domponents [as
welllas fortherating. Furthermorelaldescription(ofithealgorithms@re Meeded in [the thanual.

Thelresourcelanalysisiwas/deemed [to (be more [difficultthan the [conceptlanalysis/in
independent work [Because o [previous [structuring had beendone [to [the [project [prior(tothe
analysis.[The Excellspreadsheetprovedto be difficultitohandle Because0f“navigating
problems”. [Suggestions werethade tolabandon Excellinfavor(oflown[programware.
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Theladhocanalysisproduced(quite(different(results @srisk factors than[EDCP, [and it(was ot
nearly(asldetailed. In the comparison below [thead hoc[column [shows/all listed[items, (butthe
EDCP column ([shows [0nly the thost/important/items.

[J Adlhoclanalysis EDCP!analysis

[J Attributes Attribute[¢omponent[pairs
[Wersion/control [MAcceptability [Z [[Eolor
[Theat[problems [reflector (R [1affixing
[lihechanical [design/small(size [[Acceptability [# [[photometry
[Wnilcolor(problems

Resources

Resources [mechanics(designer

[[per(design/teamworklih pre(design(stage

) Inputifrom [thislanalysis, new featuresaddedto lanalysis Base
[J Need [formultilsheet/structurelin[Excel @swell as meed [fortanual l@nd [guidance during
analysis.

Resultsforithelbenefitto(thelfirm

Through(EDCP [Several personsdan(bedonnected [to [think [about(the [risks, EDCP [shows/them,
thelrikswill be[commonly [considered,and they (will motbeonlythe[“orderof the boss™.
EDCP [canlincrease [the ComfortIevel (ofthe[decision akers fo[@[dertain [€xtent, Wwhen One
gets[something(tolshow [andleéverythingis mot/Only [falk. The[EDCP [@nalysis results lielped,
theylaidedconscious(directinglof resourceandltimelallocation., @nd they Wwerelgood(as
reminder(oflitems[to [dbserve and donsider.



243

Appendix 8. LListlofthe Formulas

Concept

conceptiwants auripurelcomponentipair = [ (significanceyipuer X market/benefityyipue X techn.problems)|] X X[(significance
X dlﬁ(lculty X newness)mzed knowl.area

donceptiwants
number|dfrated knowledgelareas

weighted|conceptiwants=

Resources

[ISignificance i X 25ignificance gowiarea 1)

(ability|equipment,gorce compon- X €xperience|condition esuorcecompon-)rated

resourceslack attribute|component|pair

weighted{ﬂesource lack' = w
numberlofrated knowledgelareas

Knowledgeareas

fordonceptanalysis: dependency jpowt.area = 2(significance X difficulty X newness) aeainow.are

= 2 Significance gmow area
(ability|equipment, oorcecompon X experience|condition sesuorcecompon-)rated

forlresources @nalysis: deficiency gnowt.area

[T dependency imowi.area 1
number|of rated attribute|component|pairs concepr anaiysis

foricdonceptlanalysis: weightedldependency iowi.area

[T deficiency jmowl.area

number of rated attribute|component|pairs oncepianalysis

for(resourcesanalysis: (weighted deficiency gnowl.area =

Risk nowt.aread =Weighteddependency yowt.area X Weightedldeficiency ypowt.area
Risks(from|attribute¢omponent pairs to[project

Risk project =Twants concept X lack resources

Hisk project. ]
2numberof Fatedknowledgelareas

weighted [Fisk project &

C:\wp\Dr\Avh\Appendix\Aa0_App2.doc, der25.3.02 fr.[Drl [a:\|&[c:\wp\sesam\algor01.doc27.12.97
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Appendix[11.[Explanation(oflAnalysis Progress,/AnalysisInterpretation/and
Preparation (of[Analysis Report

C:\wp\delivery\EDCP250e.xls

Character of[Project

IBranch
Technical
Commercial
Financial

State of development
idealcreation
imainlideas/clear
components(sketched

imodification dfisomething
existing
epetitive EDCP (analysis

Placing withinQrganisation

productlor/service for(sale

L1

[>T 1]

lal

activity lor [product for linternal use

Carbodydesign
Serviceability
Export(project

Limitations o theProject

notllogistics

noticargobody
not(Africanimarkets
nonew(productionlline
serviceonly [for France(andItaly

©Mikael Epstein1998

PROJECT IConnecting(projects Stages/orsequences/inithe
Limiting factors realizationof the Project

PRESENTATION g .

Name 0f Project

Supportplate IListing [oflavailablelsolutions
Mappingloficonnecting /led
projects

File name & [path Find outmain(properties from[customers

[Explain thain [properties [fo [production

Selectionloflsurface material

Selectionoflcore/fill material
Compression

[Fire tests

Team/members(and/sessions
session2.10.1998

Peter(Justice, TinaVarese, [Paul [Hall,
. Hawethorne

session(13.10.1998

IPeter Justice, TinaVarese, Keith
igordon,
[. Hlawethorne, Pauline [Storm
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Deliverables, Concept/and (Resource(analysis(results

COLLATIONTABLEFORANALYSISIRESULTS #te40#

2 |

Attribute ] wehtd Requiwght{Lackjweight| Riski # Comments{Conynents
Component[] Requiriireme; d ifacto e%d facto know from r Resource
ement! nt {Lack{ r | Risk | r 1 .

Resourcelgroups factor ! facto! facto factor areas Concept /] analySIS

r r evalujal] New:

ated onidance for
rl [[dural&[geomet& 14004 155 11,551 1700 2410326514 11
designl[,[Var,Kot
r2([dural&[suppor(& [Varo 811 60133,504% 280} 21007116801 8 depends(on
edging(machine

r3[dural&[surffil&designl,)| 1601} 175 14,881 541 85419392} 11 depends(on
|Var,Kot edginglmachine
r4([dural&[seammt(& r&d, | 10017 200:30,00: 6001 60011200; 2[]iwelding,
Var,Kot, T riveting
S liepl & [geomet (& KV 801 | 48110,30¢ 20J; 140} 861 6
r6 Tepl & [Seams (& [t&d, 11007 45031,50% 6010 6811270 4
imark
r7 [Spac(&geomet(& r&d, 14071 108 13,10 2504 3350126781 8 should the(group
imark, [purc be splitted
r8I§pac(&[surffil& designl)| 1100% 56012,131 1104 11901 596 | S0 nylon,
Kotay olyester
r9func(& [geomet(& r&d, | 230! 180 12,921 2301 525014200; 8
IVar Kot
r10func (& [surffi(& r&d, 1401} 70013,77 1904 264011318} 5 depends(on
\Var,Kot, T edginglmachine
rl11ook&[geomet & EK | 3011 18010,681 501i 1201} 861 7
r12 Mook (& [finish & [EK, 2 60110,031 0 0 104 3
CIEW,
r13Costl& mselel& 1707 84032,80%F 144 235111761 5
export, Kot,Var

©Mikael Epstein(1997,11998,(2001
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Deliverables, Knowledge analysis Wesults

Collation table for the[knowledgelareas #es0#

Knonledgeares [ L o™ [t [ s [aos] Comments
factor cylfactor |(Riskiof [factor Project |Project 1
(Risklof |(weighte |Knowl. (weighted [relfo |relifo areas
Knowl. |dlriskirel |arealrelito [riskirellto |Knowl. |Knowl. |evalu
arealrel |to Resources) |[Resources) |areas  |areas ated
to Concept)
Concept)
Diagram No| 8 9 10 11 12 13 relative |relativelto
to Resources
Concept
durability(calculus | 22 4 10 2 2270 45 5
plastics matl. 26 4 8 1 21600 31 701 |plastics
technol. course
plastics(seam 29 4 18 2 5130 64 8
technol.
Testingtechnol. 39 4 15 1 6010 55001 11
machineldesign 29 3 19 2 54500 5501 10
plastics/processing| 38 3 17 1 654 540 | 12 designersto
Interplas
exhibition
in
Germany!
[Wwoodlprocessing | 30 3 25 3 7620 85 9
lindustrial(design[| 23 3 9 1 21600 24 9
[[quality [technol. 22 3 23 3 5150 64 8
hetworking 33 3 27 2 9040] 8201 | 11
[[patent law 21 2 23 2 4770 480 | 10Clpatent |make
law contract
course |with[patent
attorney
[Knowledgelarea
[Knowledgearea
[Knowledgelarea

©Mikael Epstein(1997,1998,2001
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Example/of(Diagram: Requirementfactors/of(Concept

Diagram1.
Requirementfactors/of Concept

25 200

+ 180

- 160

1140

1120

+ 100

+ 80

Requirementfactors

+ 60

Weightedirequirement(factors

140

+20

== w eighted(requirementfact.
=== requirement factor

Examplelof(Diagram:Risksof[Project
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Diagram(3.
Risks of Project
900 10000
800 | 9000
700 | 8000
7000
600
2
* 6000
=] 500 |
g g
g 5000
S 400 o
g 4000
300 1
3000
200 1 2000
100 1000
I W eighted risk factor
e risk factor
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Example/of(Diagram: [Analysis/team’s dompetence, from self(rating(in
Conceptlanalysis(table

Diagram4
Analysis Team/Competence for/Knowledge
Areas

durabilitylcalculus

networking plasticsiseam(technol.

qualityltechnol. testing(technol.

industrialidesign machineldesign

A

wood[processing plasrics(processing



258

Preparation for(Analysis Weport: Collation tablefor analysis vesults(sorted for
Weighted vequirement(factor

COLLATIONTABLEFORANALYSISIRESULT'S #te40#

2 |

=

Attribute[ ] wehtd Requjwght{Lackiweight| Risk{ # Commen{Copaments
Component Requiriireme; d ifacto e.d facto know ts from om
ement| nt {Lacki r | Risk | r 1
Resource(groups factor {facto|facto factor areas Con%Resource
r r Vi New: nalysis
at guidance(for

19 func & geomet &r&d, | 2371 180 12.902| 23 | 525 14200] L zorithms

|Var,Kot

r13Cost& misele& 17001 84132,80% 144 23500111761 5

export, Kot,Var

r3[dural&[Surffil& designl)| 1601} 175 14,88 5401 854019392 11 depends(on

IVar,Kot edging
machine

rlIdural&[geomet(& 14004 155 11,554 170 2410326514 11

design[,[Var,Kot

r7 [Spac/&geomet(&r&d, | 1407} 108 {3,10} 250} 335012678} 8 should[the

imark, [purc oroup be
splitted

r10func(&[surffi& r&d, 14001 7008 3,77 ¢ 1904 264011318F 5 dependson

\Var,Kot, T edging
machine

r6 epl & [Seams (& [t&d, 11007 45041,50¢ 601F 68112701 4

imark

r8I§pac(&[Surffil& designl)| 1100} 56012,131 1104 11901 596 | S50 nylon,

Kotay olyester

r4[dural&seammt(& r&d, | 1001} 200330,00; 600} 600112007 2[1iwelding,

Var,Kot, T riveting

r2[dural&[suppor & [Varo 8§ 60033,50% 281 2100116801 8 depends(on
edging
machine

S liepl & [geomet (& KV 801 | 48010,30¢ 20J} 1401} 861 6

rl1Mook(&geomet & EK| 301 ¢ 1810,687 S0} 120]¢ 86L% 7

r12 Mook (& finish & EK, 2 60110,03¢ 0 0 104 3

CEW,

©Mikael Epstein(1997,1998,2001
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Preparation forAnalysis Weport: Collation table for Knocledge dreatesults
sorted [for(Weighted dependency factor

Collation table for the[knowledgelareas #eso#

Knonledgeares [ L ey [t [ s [os] Comments
factor cylfactor |(Riskiof [factor Project [Project 1
(Risklof |(weighte |Knowl. (weighted [rellfo |rellfo areas
Knowl. |dlriskirel |arealrelito [riskirellto |Knowl. |Knowl. |evalu
arealrel |to Resources) [Resources) |areas  |areas ated
to Concept)
Concept)
Diagram No| 8 9 10 11 12 13 relative(to |relativeto
Concept |Resources
durability(calculus| 22 4 10 2 22700 45 5
plastics matl. 26 4 8 1 21600 31 7] |plastics
technol. course
plastics(seam 29 4 18 2 5130 o4 8
technol.
Testing [fechnol. 39 4 15 1 6010 5500 | 11
machineldesign 29 3 19 2 54500 5500 ] 10
plastics/processing| 38 3 17 1 654 540 | 12 designers
to
Interplas
exhibition
in
Germany!
[Wwood[processing | 30 3 25 3 7620 85 9
Mlindustrialdesign[] 23 3 9 1 21600 24 9
[[quality [technol. 22 3 23 3 51500 64 8
[Metworking 33 3 27 2 9041] 8201 | 11
([patent law 21 2 23 2 4770 480 | 10L}patentlaw |make
course contract
with
patent
attorney
[Knowledgelarea
[Knowledgelarea
TKnowledgeldarea

©Mikael Epstein1997,1998,2001
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Appendix12.[ExampleoflAnalysis Report

c:\wp\delivery\en {anarape.doc

EDCPTANALIYSTSTRESULTSIREPORIT
Reportiofianalyzedicase: [Support/plate((c:\wp\Demo\En\Anademe.doc)

Concept

Attributes@ndcomponents

Thefollowing[Attributes were selected [and they were [rated for[significance relative to [the [project/according to the [table
below

Attribute Significance
durability
functionality
disposability
spaceleffectiveness
cost

replaceability
outlook

—_— W A B~ VU

Thefolliwing[Attribute[Conceptpairs emerged, they [appearlin(the order 0ftheir Requirement factor in [the fable (below

Attribute[Component(pair weighted Requirement Requirement
factor factor
functionality (& [Geometry (8 23 180
cost(& [haterial [Selection (5 17 84
cost[& [[fize0flseries S 17 84
durability [&[[Surface film (11 16 175
cost[& [[Gontractors4 15 60
disposability (& [ihaterial 'selection 2 15 30
durability (& [[geometry 11 14 155
functionality & [Surface film(5 14 70
cost(& [few[models(6 14 84
spaceleffectiveness & [[geometry (8 14 108
replaceability (& [[§eams 4 11 45
spaceleffectiveness(&[[Surface film(35 11 56
durability (& [[Seam hethod 2 10 20
replaceability (& [[geometry (6 8 48
durability (& [[Support(plate aterial (8 8 60
outlook&[Tgeometry (7 3 18
outlook & [Mfinish3 2 6
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Knowledge areas

ThefollowingKnowledgeareaswereselected based on(theAttribute[Component [pairs. Thelddjacent number [€xpresses the
team[thembers’ [ratingoftheir competence lin'the [Knowledge areas

Knowledgelarea Team's[Competence

durability[calculus
plasticsmatl. [fechnol.
plasticsiseam technol.
testingtechnol.
machineldesign
plasrics/processing
wood processing
industrial[design
quality technol.
networking
patentlaw

— = N AU WBNWWN A~

TheDependency factors (relativeto the[Concept) of the Knowledge [areas is lexpressed [in the [table Below, [Sorted dccording [fo weighted
Dependency factors

Knowledgearea Dependency [factor weighted #Knowl. areas
(Risk/of Knowl.larealrelfo | Dependency factor evaluated
Concept)
1 [durability [calculus 22 4,4 5
2[Plasticsmatl. ltechnol. 26 3,7 7
3Iplastics/seamtechnol. 29 3,6 8
4[ftestingtechnol. 39 3,5 11
7wood[processing 30 33 9
6plasticsprocessing 38 3,2 12
10(hetworking 33 3,0 11
5[machineldesign 29 2,9 10
9llquality fechnol. 22 2,8 8
8llindustrial [design 23 2,6 9
11 patentlaw 21 2,1 10

Conclusions@boutithe Concept
Attribute[Component [pairs

TheAttribute[Component [pair [functionality (& [[geometry[(on row(8) [Clearly
exhibitedlthebiggestrequirement,both(theweightedland nonweighted
requirement(factors Werelthebiggest(in(thetable. From(the(Conceptlanalysis/table
can(beseen [that(this pair(isstrongly[dependent(onthany [significantknowledge
areas[(six knowledge areaswerelrated fo(5).

Knowledgelareas
The Dependency (factors 0fithe knowledge areas\were\ﬂair]y\dvenly\distributed.\[Durability [calculus,

plasticsmhaterials. [technology.,[plasticsseam fechnologyand itesting [technology
exhibitedlthebiggestweighted [dependency [factors.
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Resources

TheAttributel Component/Resource(groups, [sorted according to[decendingweighted LLack [factors [@ppearlin thetable below. Theltable
alsolshows themon[weighted ILack factors. Thernumberin[front 6fléach (group expresses the fow mumber in[the @nalysis tables, [for
possible furtherreference

Printltime
2100209911:34
COLLATIONTABLE FOR/ANALYSISRESULTS
Attribute[Component[Resourcelgroups weighted ~ Lack  #lknowledge
Lackfactor  factor areas
evaluated
r4(durability (& [Seam thethod 2 [r&d, Var,Kot, T 30,00 60 2
r3(durability (& [[Surfacefilm (11 [design[,[Var,Kot 4,88 54 11
r10functionality (& [Surface film (5 1&d, Var,Kot, [T 3,80 19 5
r2durability (& [ISupport[plate aterial [8[Varo 3,56 29 8
r7Ispaceleffectiveness & [geometry 8 r&d, mark, 3,15 25 8
purc
r16/cost(& [few models 6 export, Kot 3,03 18 6
r9 functionality (& [geometry 8 1&d, Var,Kot 2,98 24 8
r13(costi& [material Selection(5[export, Kot,Var 2,88 14 5
r15/costi& [[Sizeloflseries 5 export, Kot 2,34 12 5
r8Ispaceleffectiveness(&Surfacefilm(Sidesignl,] 2 11 5
Kotay
rldurability (& [[geometry (11 [designl,IVar,Kot 1,55 17 11
roreplaceability (& [[Seams[4 [t&d, thark 1,50 6 4
r14(dost& [[Contractors(4 @xport, Kot 1,50 6 4
r17Idisposability (& [lihaterial [Selection 2 [éxport, 0,75 2 2
Kot
rl1loutlook & [[geometry [7[EK 0,70 5 7
rSireplaceability (& [[geometry (6 KV 0,00 6
r12(outlook & [finish3[EK,[CEW, 0,00 3

TheDeficiency factors/(relativelto the Concept) (0fithe Knowledge [areas(is(expressed(in/the table below, sorted [dccording to Wweighted
Deficiency [factors

Knowledge area Deficiency factor(Riskof | weighted Deficiency #Knowl. areas
Knowl.(arearel fo Resources) factor evaluated
9lquality fechnol. 23,4 2,9 8
7 wood [processing 25,4 2,8 9
10(hetworking 27,4 2,5 11
11[Ipatentlaw 22,7 2,3 10
3[Iplastics[seamtechnol. 17,7 2,2 8
1 [durability [calculus 10,3 2,1 5
S[machine/design 18,8 1,9 10




263

4[festing technol. 15,4 1,4
6plasricsprocessing 17,2 1,4 12
2[flasticsmatl. technol. 8,3 1,2
8llindustrial [design 9.4 1,0 9

Conclusions/aboutithe Resources

Attribute[Component[Resource(groups

ThelAttribute[Component[Resource(group durability (& [Seammhethod 2Rr&D,
Varo, Kotay, TKK [exhibited clearlythe biggestTLack factor. [From row 4 inthe
Resourcelanalysis/tableldan [beseen thatlthis/group lisldependenton fwo knowledge
areas(with(abilitiesrated [Onlyto (1, [furthermore [the [@vailability [0f the resources (on
thisirowhas [been rated(dnly [to[2. Themextbiggestlack factorsbelong to rows 3,
10,12(and(7.[Onlrow 3 (the(group(durability (& [Burface(filmdesign office,
Varo,Kotay[thelresource/abilities were [rated [fo[1 [dnce [and [fo 2 [three [fimes, [on fow
10(thegroup functionality (& [[Surfacefilm [ R&D, Var,Kot, TKK [eéxhibits

resource ability [ratings(0f12 for two knowledge [areas. [(On row 2 ‘the [group
durability (& [[Support[plate thaterial (8[Varo suffers from resourcelavailability [0fT1.
Onlrow (7 thelgroupspaceleffectiveness(& [[geometry & R&D, arketing, [purchase
was [rated[to 2 [for ability [of two rfesources, [and [their [@vailability Wwas [rated [to 2

Knowledgelareas

Thelknowledge areas|quality ltechnology, wood[processing/and hetworking
representthe biggest(deficiency factorsBoth @siweighted and on [weighted.

Generallconclusions

ThelAttribute[Component/Resource(groups @ppearin/the following table sorted accordingto weighted Risk
factor
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r3(durability (& [Surfacefilm(11[design[,[Var,Kot
r4(durability (& [§eam thethod 2 [r&d, Var,Kot, T
r9 functionality (& [geometry (8 r&d, Var,Kot
r7Ispaceleffectiveness(& [[geometry 8 1&d, mark, [purc
rl10functionality (& [Surfacefilm5r&d, Var,Kot, T
rl6/cost(& [few models (6 export, Kot
r13(costi& [material [Selection(5[export, Kot,Var
rl(durability (& [[geometry[11[design[,[Var,Kot
12 durability (& [Support [plate thaterial 8 Varo
r15/costi& [[Sizeloflseries 5 export, Kot
r8Ispaceleffectiveness(&[Surface film(Sdesign[,[Kotay
r14[cost& IEontractors 4 export, Kot
r6replaceability (& [[Beams 4 [t&d, mhark
r17(disposability (& [ihaterial [Selection (2 [export, Kot
rl1loutlook & [geometry[7[EK
r5replaceability (& [geometry[6 KV
r12outlook & [finish[3[EK, [CEW,

weighted
risk

854
600
536
340
266
255
242
241
214
197
120
90
68
23
13

Risk

9392
1200
4290
2722
1330
1529
1210
2651
1710
983
600
360
270
45
88

COLLATIONTABLE FOR'ANALYSISIRESULTS

Attribute[Component/Resourcel[groups

#
knowledge
areas
evaluated

11

—_
eV - NV - Rl )

W AIND B B0 o

Knowledgelareas

Knowledge area RiskslofProject | Weighted[risks/of | #Knowl. areas
reltoKnowl. Projectrel fo evaluated
areas Knowl. areas
7 wood [processing 762 85 9
10 Metworking 904 82 11
3[plastics/seamtechnol. 513 64 8
9guality fechnol. 515 64 8
4[itestingtechnol. 601 55 11
5limachine design 545 55 10
6[plasricsprocessing 654 54 12
11 Ipatentlaw 477 48 10
1 [durability [calculus 227 45 5
2[[plasticsmatl. ltechnol. 216 31 7
8llindustrialldesign 216 24 9
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General[donclusions about/the[projectSupportplate

ThelAttribute[Component[Resourcel[group [durability (& [Surface film (11 [design/,]
Var,Kot([{onlrow 3) clearly represents [the biggest risks both [as weighted[andmon ]
weighted. Thelgroup 4 [durability (& [S§eam hethod 2 [D&D, Varo,Kotay, TKK
represented [the Second [biggest weighted risk[factor, from row 4 in[the[Analysis
collation [teble[can belseen thatthe lack factorsin the resourcedolumnare
relatively [large, But(the fequirement factors [in the doncept/column [areHot(so. Brom
row4inthe Resourcelanalysis/tablelit/can further belseen(that the ability [Has been
rated[to(1 forboth knowledgelareas ihvolved.

Thelrisk factorsiofithe [Knowledge(areas(are(quiteevenly(distributed. [The biggest
risk[factors (arerepresented By Wood [processingland metworking.

Date:[122.2.1999

Signature:

NN
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Appendix13.Tables of Tmprovements(to bases/during theDevelopmentofithe

EDCP[Analysis(System

Items(introduced(tothe(Conceptianalysis table ofthe odelin stage(l

#1789%#

al o Table |Group Column/TRow[] |Activity |Algorith
5% m
£/ A |Graph
1 [1.1|Conce [Concept Conc.[Attributes (] [listing
pt resentation
Conceptlanalysis  |Attr.[Significanceljrating
Marketbenefit[] [rating
Techn.[problem[] frating
Concept Concept listing
components components
Technology Technologiesior [listing
resentation sciences
Technology Technology rating
competence significance
analysis Technology rating
difficulty
Technology rating
newness
Key attributes Key attribute listing, hanual
transfer
Key attribute rating,thanual
significance transfer
Keyldomponents[] [Keylcomponents[]|listing,manual
transfer
Riskloficoncept  [Risk/ofldonceptl] [listing, hanual
transfer
Difficulty/rel. rating, thanual
competitors transfer, [Sorted
INewness rating, [manual
transfer, Sorted
Riskfactor, Risk
concept factor

¢:\WP\Dr\Avh\Wbook\Wk2tab03.doc




267

Items/introduced to Resource/analysis table/of thethe modelinstage 1
gl Base [Table (Group Column /[Row A ctivity IAlgorithm
ﬁ
« Graph
1| 1.2 |Resour|Resources [Res.[Attributes Listing

f790% | iges  [attrib. Attr. [signif. Rating
Attr.[Ability Rating
IAbility [dimension[] |Listing
Resource  [Resource Listing
component |component
Technologie [Technology Rating
s,sciences [significance
Difficultyrel. Rating
competitors
INewness Rating
Difficulty X diff. X dewness
INewness
Key Key/attribute listing, hanual
attributes transfer
Key attribute rating, manual
significance transfer
Keydbility rating, [manual
transfer
Resource  [Keylresource rating, hanual
requirement [requirement transfer
Keyres. req. listing, thanual
significance transfer
Risks/fr. resources[ 1[listing, anual
transfer
Significance,[risks [rating,thanual
oflresources transfer
Difficultyrelative [rating,[manual
tolcompetitors transfer
Newness rating, anual
transfer

Difficulty X
newness

difficulty X newness

Risk [factor,

resources

risk factor

Itemslintroduced tothe Matching tableofthe the modelin/stage(l

#1791#

o

<
=
7]

Bas

Tablel/|
Graph

Group

Column/[Row [ |Activity
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1

1.3|Matching(of
Cons.and
Res.

Risks(of Rating[ofltechn. [listing, hanual
concept risks transfer
Difficulty rating, manual
transfer
INewness rating,manual
transfer
Risk factor value, manual
transfer
Risks(of Technology listing, manual
resources transfer
Significance rating, manual
transfer

Items(introduced to (Conceptlanalysis table(of thethe modelin/stage2 #1741#

(S

Stag|Base

Table!/)
Graph

Group

Column

[[TRow [Activity

Structure

2

2.10

Conceptl]

Technology
presentation

technolo
columns

individual

listing
gy

orid(structure

Significance

rating

Difficulty

INewness

for(dachltechnology

Itemsintroduced(to Resource@nalysis fableof(the theodellin(stage2

#1742

c

StagBase

Table(/
Graph

Group

Column /TRow [Activity

Structure

2

2.20

Resource

Technology
presentation

columns

individual
technology

listing

orid(structure

Significance

rating

Difficulty

INewness

for(dachltechnology

Itemslintroduced o Conceptland Resource@nalysis(tablesof the hodelin stage(3 #7o7#
StagBase Tablel/| Group Column(/Row Structure
e Graph
3 3.1 Conceptl] [Technology formula/dolumns(for |Conceptland
resentation each [technology Resources tables
Resources! | {Technology formulalcolumns(for |besides(oflgach(other
resentation eachltechnology in/same(sheet
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Items(introduced(to the(Analysistablesand (Graphsofithemodelin(stage4

#1798#

Stag|Base Table/| Group Structure
e Graph
4 4((not |Graphs risks(ofldoncept ConceptlandResources fables
shown) risks(dfldonc. below eachlother(insame
relative(to sheet
technology
risks(oflres. relative
tolfechnology
Keyfactor[|[Key attr.,/compland |Tablesremoved from(Cons.
tech. and Res. [tables

#1745#

Items(introduced(to the(Analysistablesiand Reportform of'the modelinstage5

Stag|Base Tablel/] Group Column /TRow Algorithm
e Graph
501 |5.1/and(5.2|Concept[] [Risk[factorlof  number(of counts(rated
concept technologiesrated  [technologies
weighted [riskfactor[J [weighing
formula
Resources[ | [Risk[factoriof  [number(of counts rated
resources technologies[rated technologies
weighted risk [factor[] weighing
formula
500 |Coreen5S1. [Reportform|Concept IAttr[comp[pair
x1s #tech tested
risk factor
w. [risk factor
Resources Attr[¢omp[pair
#(techltested
risk factor
w. risk factor
Technologies  [Technology
Conc: [#a/clpairs [test
[MTTTRisk factor
[ITITIW [risk factor

Res: [MH#a/c[pairs(test

[MMMRisk [factor

[ITITIIW sk [factor
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PILOTICOMPANIES SELECTEDHERE

Items introduced fo Conceptlanalysis table 0f the modelinstage[6 #1746#
StagBase Tablel// |Groupl!(Column(/| Activity Structure
e Graph Row
6 6.10 |Concept |Gridl] [Knowledge |Knowledgelarea [Formulasiremovedfrom
analysis areas introducedlds  |grid[tolseparate formula
term for arera
Technology Risk values(of
technologiesdisplayed
attoplofitable
Larger font
Items introduced(toAnalysis tables of the modelinstage(7 #17a7#
StagBase Tablel// |Group! [Column[//Row Activity[] Structur [Algorithm
e Graph e
700 [7.1land[7.2
Project |Project  [Branch “x [tating”
prel] characteriz
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