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ABSTRACT

This /gaporiconsiders the necbeablsd b orguaddabisnel capabibicy, speelfically b= palables
te wnmnEboact i Zadest e orpsaleations nwolvsd Do che prosssa of Jdesignlid asd
gondtsizeing buildines. Ib discesses’ heow the AToFALicsn of pershridkian infacmatior
codinolcory, anf tto bpplicanion, co-gwblibz acd sH-oparagon :.;;',E]:,'-;!:uccj:_i:qp{ﬁ_li:j-’
maTuFatisn, The swaulc L3 & doeamardsakisal of srFanindssons  aod. 'r_'_-'\;'q:-'_':_r p_g'a.i:agse_-._ A sisid
misdnl Lo eEglaisi the Satdgration of TT o andl bhe deplgp pbd sopE=recrlopn’ process L
prasmasnd.

fomedel. For 4 mleiplist-gheamenon becrFing At cha Letwedjow LyEwean Prosses wabiETAT 200
ond. | infsrmacianl. boshnological capablIfesy macueas lmy g drapsadad, Ths sodsl  aldnste She
Caparility Matarity Madal (oMM} develsged ak Cacsavio Mollon, Ooiwezzicy . in Srder to
deprrie. 4 co-paturatlon ghanofoenon taveleling fa): Esn meplen Ang coRESCuUCcEIdn DIocsas g
prage L fldlmg dor ab® (hilelae waaand clavs lompent o f lgformac Lan cechnolaqys o adpEort
Ehiw agmialhy FNe T popes =& @ rho Uy -:.l;p..-c--a.-:n and-zdapgracik, for dévelopging denbasias
ef el Aedlyn Al consbruskicn PTREcEs And GUpPITIing wix. ol Lofapeaudnd pupks Mlgginds

The e or oontilhioniany . of i)y, gamas se2g ko Jdaflis A Wl:rrn;l'_l_ql wymichroml sablom aechanl an
Sap TToand NS08 add. Se grareas it asoacwandale Pov alidodanien . Crlae fan  SLSAL Ly Mels
STACREATS -ﬁﬂ-..--ﬂl....'ll przanlcazioosd and oha antlse E¢."".‘1;-_l|:h;-;;. svdndbey Tin Lagnd of
aarabllicy :HI-'""4 wiot Secondly, the gapay deceribSes =he poofn for ptranosioally planoaog
e wwelubisn ool fndividun]l orrapizations and tHe brofdes Conscrupiion Industry via The
Tiapagsd ha.nr.a-n:i.n-:u::i.n:-: S8 capabdlicy masusibis of asd ¥ e ThmocEntEors aldo natlinm
e Sha-capabliiti maruracrion modalling asposast zaald koo Sorekopad be 0 sbsithgis- o]
for-pianmed drgsaglsaziceaY vapanilicy sarucdtisn Sasiilcashd £ IT ool Rasod’ @n a
chilosopny of conslagsid np2dvanait - .
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wMTROTANCT TN

The U Constyuctlon Indis=zry remainsg in Ehe state of pelf-examination
which wag initially ganalysed by the effects of ‘the prolonged UK
rege=gion and the 1934 Lathas Beport {(Latham 1%94)., The: sollegtive
mindiet of the indudtcry aprpedrs to iack conlfiden-e Ln ARy Bd Sl loed
‘adpdnbs Oof LEE éuprant pérdeived way oF working apd there is a
widedpraad industoy asoeptansée ¢f:the mesd for profound change.

AT Ehg :I:'I!'“-ElLT-.'::vr.'l'.".1.-:‘::5.1 layai, thils ifdugtry-wide rocepiivengss o improvioy
the izdiestsy is beingiaxprsgsed publicly as a dézire Eor pomoalbi-
dimensignal fhage ‘changs rather than gradosl improsemant, b whoels
_'.":lrtL.!ll‘_':-_II- Aol ik o =k ez rig s\r.-'n.ghr. for o whole indesory. praklem, bu=
the erphesision aochipring a chHangad induecyy rather than & <hasnoids
Zndastey a-goai-orianted takher than Journey-g-isnted approsck.

wivh

within the oollective desirve for whesle-indugtsy chonpe Sles 5 pultituds

of inber- dnd inktra-profsssional Gub-agenddgs sand, of coursa, tho

loanlided desize fop compeiitiyae gdvantags bo- ke derived From-$he oes
the wecy

positioning &f the induarcy. Entwined wath thiz dyssmic



powesful axtarnal pressurs Eoim phe @ligns as dmecgent expert in
CoNRSIuoTioN. proglrethent .

Copcerinling the IR Comaryiusticn Indusbry and Ehe change Soooess D= 5=
cHare Lo & &L?&rs:,v b oplolian aboyt what the chghiged sheuld bw. Thila
it heaing expoesszed 1 -erom: of how the ol Epdusiny  should ook c
There Ig-alao debata abous whersin the prisrity feor ghange ties, and
alsiz how the oafedzary changed shoulg be sakalyeas,

If s ommse-wiaw of The aucheors bhat atb ohe neart-of achievaing ony oL L[oa
débated privcities sikd the dssus of Strabsgicaliy-deiving change, which
in Elirn Ginges upon an onderstending ©f cthe doghiteotuse o processn—
change 'poy 7=, Thesa Eacete of ﬁk&ug& are sorrenbliy fasuificieantly

inderscosd bv fThe -Constmcticn Iadustry €0 suphort-o ¢oncpriod cﬂ&dgﬁ

prﬂ;e$s. Tl doppoundd the ﬂ-cblem +f anidindiidery presocoupation with &
o rar Industry Tathar thom s coonciom imiustsy.
For many -in the Construckion Industsy, ungerrainty aléao. sleseiddn hew
change coours in tho indiridusl erganidsvion-and izz procesges. Clearls
‘ehe micoe and macro 1gsues of Trogess shinges aye inter-relatod, andg it
ig %he authors’ premise in this paper thbhk necro chabnge [whols=induscoy)
intao-depandantE,

abd miptd Shange (individuon] prganisations). ore
TE %% this central fzsdc of-d ffonginy Srogeng whioh EBs papes addrasoas
in the contes of two Lpte-related facets of indostiy changs which have
bean. glearly. identifiod by industry-Léad bofied ad prilavitian: — roe
oeign eund ConEvrichich Piocems (hereafter the Process): and Information
Teghnology tor besign and Const=netion [hecexflar Const-ueefian TP,

Thin igoue of process and IT maturation and bheir inbsb-dapendency has
ceern the sebiock of investigatign in other dindustries such as Aefenoe,
mapufacturing and sof swars ahq-nearlﬁa (Earamdikar et al (185%) ). Thia
pagpar adfdresses this problay within the contekt of conskruc=ion
crgasisatione’ wapabilicy macdricis;, The' work le primarily Dased oo Ehs
initial Findimgs oS an UK EPSRAC Idnbavabive Mamsl "“rlﬂF inibinkive

ftunded projocs
BoETTINN STATEMENT GN FEOCESS AN COMSTRICTION IT

Thig gackblon oOf Ene PADET RIGOUSses o Posikbion pgbatement Sy Che Sasighn
ard eonckEsuerion progeseand IT Ialfhe donsbiigtion “dnslasercy: TE
highlighes the main groblem= associates wish Ehe inpas-debondency
petwasts Ehis: Brogess and the supporbing I7. The go-maturatioo asd cd-
gtagnation phenomena are dischused:

T DewenaenCH and the Scope for Go-Matwration: Many Key facéts SE cha
ConBbrustion Industry o modud operandi ara curcenbly the: subjeet of
gelfossaminaedion, including the matores of the telztionshipd wiehisn ohae
induptry acd betiwoes Hhe *nauﬂt—? and dies nliartala-; the procass of
Zegign and conshruciion itself) adnd Ehe percepkics of an hidtorisally
poge bprake and appiicacidn of Information Technology. these acs-all
inter-rolated o tha industcy sbtagrabiogn, = Wwill kave to be InkbEz-

relased £o ita Te-gandratisn and changing capability maburity.

PUGCEEE LA neY Frooess appuars uoabrtalfdaple without A 5'.11}5‘-“‘2“1"..‘]]15 changas
im atbitudes and eperational AYYAngemenEs, A change Whidh e rgquized Eo
forEer Uhe medgksary changes in thab Podoesa and- render them

uabainakles, Canversely, an sltefed attisudo te zelationshipe within the
industry [and babween the iandugecy and {ea' elientele) -roguicdn changed
Ln Engze contrachbunl arrangements which sustain adversarialism within
chy curcsns Guo oy and  SomsEh uobion Brocess.

attipiades and adversari=? proreools ace gurrently oo-

Addversatiac .
= rathaer tha lack of it #fithin sha dndusceyand

asustalning . TEdek;



betwesn the induszzz hnd ics

mages dnhihitor oF hﬂnﬁ&. Th
g that thews-acd 7100 S4pin
and appear 0o have g macT o-irdnntry anﬁn+um which rﬁn individuss

fmezore) srgEnianzlas dannss [Aflvenne, only Feants to.

cligntele continues 4o B a-chronic and
= deBLHH EH” 48 mateagie cHANGS MAnAgemon
/ P =2 ricor cEos process ghange,

ﬁc’.".#t'!l.—...'lﬂ_:: ].-.'.".'-\..':1 T ...“.G]‘."TI!.-EE..G!‘.'I. TE'C'....G-QEF'-' EJ{'II'I BEBLlER Thea AT faimmsne and
mEIntemanca oA riew Frooess np-.‘-'u.a_:l."'r withizs —dew ralational A amera=g

* tha ilncoming neW Foocess and the mechanism ef change are suffisisntly

prefscsoibed and detailed o allow indugssyrigoesifis Tnfomabion Systams
And Informarion Tachoolpgy dppricationd o be gEsigonod acg ap_p]'.].guj.

Conversely, the diverzity of mim et TP 15 wizat helps-soimilatachaoge
In edisbing practises. uﬂ h 2o alao thers.appeaxs td be an [Zo=-

= ls5.1=s paradon. for maturaclion, {= the context of

Faa i
i LAY DR "R gy, e ST

Conatruction IT aplaFatlens

The authers pdiiove thot without Lhe expaisivn of fonstorpetign IT inta
genutinely dndus=—yipide gupnoercing toeol -for chalges, che egisting
fragmentiblon ];n:;wq:i._-._n n_ub—ﬂcd':ﬂ-rn andf oz Lergls o trHe Isdusesryy may - ba
compounded, - which »ill alse i self-defeating for a whale-industoy re-
gonsratiot.. Lndsed, the golleseclye o008 coneebded applisaedicon of
Copstruction IT way provide ope gonsistent fedtura in: gomstruttion
practifed lacd héncé coe soindidence of sde=c and smacsvrs machanisme for
change )l whileh suprarts thea favelopaent aof R ahanged and changing
eongrrugtien {ndusery. ‘Eerein may Zie & poteaclal ‘agent of chanfge, 1f

devalopments 3o IT And Frocess oan be ssmohronised.

.-.1.-|;':|'u Ehis .-aupurf_"'-:iaf__ nd..'l._,rs %, tharr zppaar to b = l—:u'u.pia't el ok
phad JNergmEads || T nTe :e;:----=_ operabing. i AR -orrreativ Ghnéefines
marneEr. This laaven progzession in Copstruction IY applicabicn ]:u:ltll._-_tﬂ a

pre—*equiant? and & dependEnt .af the PFipoess shamgs Gilemme cutIined
abowe. ! TE 1n fhe anthors! Spinion Bhat Eoom Sucs oo-Gependancias prise
sfithey: op=Rtagnabion orf co-maburdtion: Thae iszup for :I-‘.'_:!.-\_El'ii: changes
mansgewent L8 changing Sdm a viecious stagnated cycle ints a2 wicaricun

makturing cyolis, mofesver achieaving this colngigenrally atr the micrzo mnd
raero industry lewels to ramovra fragmentation.

It iz the authora’ cpinion that the mtakes of induntry craghation: and
ipdastsy Eragmentabic:n ars currently enbwiped; and Ehat synchrooisation
pZ-theo solubtion 15 an additisnal pre-requisiee Eor sugtainable Hnd
Endugby wida (4nd ipdustzy desh) ghanga. Ths consegoencs of af
alteepative, continulng patchy micro mpatusetien will amplify tSe chronac
fragmencation of the 1ndu+hry and impose & 1limit oan ehe whole induscry
mosusit lon chnabhildee,. [n-che authorz* opinisn, Iz id preocisely EBiis
soenaArico which Ehe i".n:lu:l::—_,r Finds iisels i curfens I:.-'. e1d b ch
uncoordinated IT applications offers move of. ’

Co=ragnation in Frooess and IT l:'_l.g'_u.hili‘_:-,.f: Etegmatics, in fhe Poooess
MmAay SEsur (im parcl -because &f ataq:n:i i ConstIucting IT-zapaniliey

and aphl IsmEddn. Convaraely, ni;'.u.u.t nm io Coansbroctiss IT asplication

ad ) er was cEy enarge from a oragmated Frocogs/ pragstices.. Furchermors,

additicpel stagnaSicd: presmurses may originat= In bHe mismatch bebween
Profedd mabknEicy andy or Cénatruction IT capability that odeur batwesn
cthe @iZfersnt orgamissticons whish peqgii-e ke feopedarlly cooperabte kO
undertake The Design arxd Tonstrmasticn Poooess for = project, Henoe,
mMasErastagmabion of the fndist-y fo- probabily dos ig part to misalsghment
iz Canstsuerisn IT application and wge, with and as well ag Inharsnt

Frocess HifEiculbies and incongisbenciss ab the micrn Lleval

to-Hateratlon in Frocess and IT Capabilityr IS a pmalistic epportulity
for =Hange i: o e Sreatel, bhie wlil zegcive beth Zsupes (ConsbEusbion.
IT pnd Process) to be addressed in concess, They will rogeize bo he

aaragged from the coineidont perspertives of Indiwidual orgacigacions



and whole-induatry. IF ia this compliexicy ©f dynomics which has defeated
a whHola-indusksy 2olption. to Sabe, and will prokably continus Ho So 5o
urnless this conplex: groblam is addresded with & sufficientiy complex
wholasindustry aorategy.

analvsed as soch, oo-maturation appsartsd o b the only tennbls premisds
for induerry progreseion;, and peshaps bthe only mechaniam fzr achieving
the miilti-dimensicnal phase changs which 3= “Lﬂllii:...;“ AEgdrEd by tha
Andustry,. The avchers de mgot beliewe that A phaswe change can-ocour “ip-a
single stap howewer. It Wwill dome from'a ocntinual imDrovement procesd:
3 process to dace uodefinsd and unmodellad,

CURRENT VIEWS ON CONSTRUCTION INDUSTRY CHANGE

Mape snd Jourfie¥sd The iead bodies for change in tha UR Comstruction
Tndugtry’ have basn callipg far roadrapy Sor Sha putpegen of alignmant
snd idenzifving the direction for chacge-

_Su_'l:]r. roadmaps Dave boan cailed For in Earmh of Progexa  sod t’&nstructiﬂn
IT. The asuthors have contributed maps for Construction 17 and oo 4
Zensric Design and Coostruckion Process Probfboool’, bhe lakter of wiich
has bBaasn adopted by the UK indupcrviwide stzdtegy panel, CTRIEF, and
locaks bikely bt becentral Eo the creatids of A collactive Lead: yvisziom
fop. induacry change and emh-:-c'l}':. 70 the pyrrestly abstract but publicised
Egsire For o oow may WF awosk L

Clearly, any such wizicons need £S encompass how Changs operates and ‘gan
ba strategically drivon, ad well an the comsapk of A “Eimat? ohandgad

sbtate far At lessr bowe Yessons.

Firstly, seeking a cgllective and fSingle-step phose changs may ke smkin
b sasking the pot of gold at the end of a raimbow, with tha attendant
rossible conFesqueancen of Ao S — Eﬂmhus'u on Fhe goal carner Ghan thae
journey., IL alee kiuvrg the igsues of micio and macro changs credabion dand

pirmtaioment,

Segond, tThe process <f chango towaxds B o gosd Qependg on whoe. you SHEaXE
froh, arg 1 Lurms of curpenk eapabil .'Lt;-r mabu=ity tkis is profoundly
rariable Aetoss the Misro - andusi=y It is. aliss profcundiy-uniknmwn AT

i ther plcro -:.u:‘ MAD . Leval,

U (et pbei e CRESE, the Limssctim Jéseinrchy aml Janett oy Straty Paitel; €105
o=l ion Frodiie i teer opk - anlibindivg disselopod oue of U Each e Bepon LreCamimas i hdcass
il Cemstmes TT e dend implemoiatbblon. By for e Dol Depattmoniof e Enmiianmn 1
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phe de o 2apiobd] e onnbind oF soacuront Engincong ani profes iy, Yie hr o lbsrnle
Barnnaikar BN Wood TR mpBanl el e

Thivw bl b Bl it the LFECBnyitl v ddanalioctyding. Insteative, D dnvilves il Srom
iRs EPSRC rEng isarine aud Phsiond Seianees Reeeniret CoimnaT) i Dwe vicde £ Lk oot deny Tt
erimpi it o Al | 997 The fulssmial oofasestispe sith the Univirsiey dF3 Selbhi ol oo Adirend
MeAdpinedSpestal Pageed, BAA, BT Bigigsaring Techntlogy, Winermnng ELN] Aran) jects i
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Pl and Coirdirueon Proctss, A centril Rudirs ol research (ke oonvipai il e analusis of
aursitneg prvecssesan Tre Now Producd Deselopmees amctor- Thie fnterin iz el the projevtey
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Hesica ek limitarion 4f gepacic magd anc bheis was currontlv appeara =o

lie i;g khe Gver-sophasis on whers the Consorec=ion :[,..:l._:;I::r.—_-lr wanka ko get

Eoy whth profound Umcertainty ramaininy Sves wheoe it wishes Eo SaE C&
way foward. Notablv, the jounrney dnd godl abe also

oE, Lrideed, Ehe
bming framoé Eio berms of pucfsdt capafilibiss, cather than nesds

The emplasls of. & oongec ANKUSTEY fabiber than a chaso(l, Sndustsy ig
credting Dregsurd Lor 4 fdimgular armd impedlabe sdaluticn. Te extend =he
metaphir, the Ehdustzy posifion. of the rakdmap is naT cleay o =i farar

At micng or macEo indiuakry levels, and the metaphopiial -outa oobicna
fin bterme ol exlgting cspacity)

are balhg centenplaced before
LZentifiing Yhe dogbinatizn, More poofoundly, the metaphoriszal anaioos
of ‘destingtion L2 oot oeceesarily approprizkEs LN A procEiE-based
industry. IE may be moze Fesilsti-'too consides how a fobznesy is

made

bz Drex

The REelovanes of Wliole-Industoy Dynamics: F-:::-r L ir_ﬂus._r_l,- procena
masus=aklen ke affter, subtainsble continociis Improvement muss ke a
Eantire of all the go-yperating organizations in the desisgn g
congnraEel procesn,. Doly Shem <carm khe vwiztoald CEI.T_P'!'I"L-B-E which operakba
on partipular: projecte be able to combipuously impEove theis 26lloctiva,

ipduesry-wide, cpesating matuzity. The aukhicrs =rgue that the
alternative to this ic the reinfercendnt of ths trafitisnsl
soabzastuailywdriven fragsmentation of the induatcy wia = noow

techhiolegical and procass maturity fragymentation shepimancn.

Budh a development may mxtduce Iocalised kHort tezm gaing for cectoia
olaments oI Lhe industry, burc since the whole lnduap=y cu-cencly

SR eratas wim I""-.'.b-]:'.'.l‘:u.l:tua ined} co-cpDeratior, cthers is o need for tha
gntize estes o devolop togethel and by mh_ual RJredment . Wrak has  boen

barmed Ehe oo Trer IFOUSCEY woudd actonlly e asmuled —eiee Sodimtse
which is nonetheless intesdependont for ite capabilicy growth. Such =
agenarid would represgent no fundamental chiange other than o
conmslidation of the mroblematie meckanisms of the pragent.
Che variance and diversity of capabilitisd and process matuzity, the
more erbodded: bocomes fhe sbagmation of Proosss improvemant . Comvergeney
rather than divargencse:ia £ho lkay Eo Drsceys matuzasion, and

constructice IT harnmonleas]es,

Tha Sroatecs

There 25 apn addicleonal risk that koo much ig expectad téc- soen in the
CONELTICEion gedbor Az d-whola, gnd sha< as swclonively goal-oriented
philosophy Will defeat Lhe extablishment of the sustainable, contlnucus
improvement wWhich has chazncierisad the suscesa and Snter-cocmarand 1ityr
SE ovEsr industzial sastors and key Eoreign compebitors In congtructliomn.

STRIE 2F 1T AND THE U COHSTRUCTION THDUSTRY

Hodern dosign and dopmtructipn cperationd Have lLecums lnccedsingly
infiltrated by Infermation Technolegy, hewewver thig kas bosn ‘lad by the
aveilabilicy of IT (hersafcer supply-led IT), and Chéerefore relativels
uncrerdicabéd in Eerfms of provigions. Lor tha variood opbeations and
aptivitiog Conabitibing The dealss: and. comstomotion miacess . THis haa
alag meant that the co-erdinsticon of thaps Viriablae support tools, and
mgr Impareanely the nature of thels ecocpzdizebion with axisting
procesars, has alss beer sporadic. Thorefoze, the Laval oF
gephisticazioh of kadwlcdge gupport and Drogeas agpsnsy poovided by
gondtoickion: Sndomation Syshapis has been pacchy aond fallen shors of its

pobentiall

Filhy pevinl gl o L Ungnge] meiwharaaip, siraciess aml sysenaliie S umseroaion oems ahich oy
N, A TERATY Seran b i sf el oo e o I shottorm virmanl goampanizi el o nivh sseateii fif seem
Frocthpf oy sprady Asia] i ek D Gelleitve eamnetsi il aklieral alldimam



= bermd of pregresdisn of Podocesd sorhistication withiz 1oedividual
organisetdond; this had Jeprgely peburesd on a logal, fzagumentss, and
tgchaclagy-peah Eadlp, with Frogens maturnticn: oopubring within
orgavisdtions. on the basia of Iocallided uptakecand eixploibsbion.
deviloped far gibha= induserien oF farelativeg-igolatioan from tho
FPreoesaes whach bhe Copacrudtlin Indushid abterprs beilgs if L& suppore,

means- that the gongtruction 1T Iz oftan s saiutics Igsking for 2
oheexinting PESIesg-

pTeblam i There 1% paually =5 Degig ramans S rdiEse
zalated Activities to matek ‘Ehe IT capabllicy, orics eugtamiss ohe
Coftirraobicn IT ED giiis the local Brocess,. This cacsms }L-L-:h_r:]-:—n_—'_ affects

such Es communicsbion-compatibility problams. In most cazes) Eha
L]

oparational Drovocols 'gf Che orfganisacion apbhears o decarmina
natuze of uptake dnd =ubusegosnt operabipnal gractige which has
gontributed. in part oo the pabtcshy uptake of complaw IT subnore Eools.
viggioced oircular phrcomendsst acvues, wherein thn koock-ono eEfects
contribube to-o Stdgnation in Procass and Conaspiapion IT marcturaplcn atc
bhe level of Eheindividoal crg=nisstzon) which' in Fozoo explains Z9 part
the apparent lask of uptake oF IT in the Construction Industsyr, The
greaferd ths shortfall din sxiabting Feoregg aActivitiss bo gde bhe emergent
Eonabrudeios 1T, Eha . mdare Scagmentary the uptake ant ZRdudfcy ecapabilisy
becomes. IR an inpdustzy euch az oonscructcion; where the Process maburity
ig.lew, the bPesult iz mipifled by prafeund proablemys with IT uperakes,
indaned, the IT zcompounds tha problem through over-complisating or overs-
ehragsing unsrrucbured and immabure Procesg aysbEesms,

iT

&

Currently the Eollowing technologlies are in usge (oo congidarsd for use)s

a0 Fecalblfghad pgedmyerdes @il plemrtymel el ew s (FEE e pabtemabsd togliy,
gpmputer pided planning, cacimating; pu,c“aaing. abc,
. ZHIZCing EVSDErs Smdl fasmmndogim=zowdich Aleple Ind ludnse s mncerl mdge -
Baawd gyacemd,  peural lebtwocks, case paged becknologins, ebo,
a TR TA s His clakinnoloricss ghell ednsidarad as resuarcch Eools:
irtual =ealitw, 30 Had&;lxngr CASE bdala, abs,
. Flrtrzs =goisg i dgresi Hobebtdca, actomat=d tools, e=tc.

oo Tl ! [l o e o o v M o e gy T e o~ 1] - =: HTEF (E‘.‘.:.nn:l.'::::c'l
tor the axchangs of product datal, IAL 1Intarnatiﬁﬂai Aliianze fox
J,.'l.'.t:':'n'pi.-._a.tl:l.l:._f}. I-\.E"!_Ifl'-:'.l.{:r.'lzrn‘:n;l..: Dacn _I_'I.-\,.ﬁ""\t'h'l..i.]'i.'l:l COFBEN  (Coomasn
Chisob Bequsst Broker Appligastion), VRAML (Virtual resality medelling

lenguage | and Interaek =oamusns catson rrobaoolss

Thess bpchnelogles, when incegrated, could grovide a mechaniym fos =
techoolagy Qush 2f fhe process,. Howeaver, 1t -has co. ke sald chzc tha
emergioag and exiating Inforratisn Techndlogies will nesd Eooliase & widel
accppbancn a.:td a moras profouns applicakion e fthe oparatzconal petivicinas
of the itdustry before a majer impast on the s=gcasa fan be realiséd.
Takan in conjunction with &n approprists development approach, bhegs
sevhnelégics puld: - zestlb in an, improved icterface Drososd which todld,
im warp, takxs fuprither advantags of the techoeclogy and the new wavs of
parfornming besiresses - & wicarigus gircular rhenomgnon. THe overalt
(concemporary) picture & suol @ goenazio i shoumn diagrammaticalls &

Figire 1.

-
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v, JeThy amilipation:

Tigqurs 1% Schematis model of the =elationship babween IT and. processoat
exa-inte=faca, '

THE DYHAMYOS OF TT AND SHOCESS MISHATCH AND CHANGE.

Tho Bakure of mabohk or Busmatoh gan be medellad an mora detail. Acklon
sucaateh =tudies in bho cosdkEerxt of maistenancs managomsent, and oo
gxaming the affeck af Process and LT inermpatibilicy, Indicats Ekhad a
=fgid; or Bzitele Frocess charactsr requizes = rigid anc complamentazy
Infeemation System fos suscossful IT Egency ho oooLz without over-
sbrossing ‘the euisting system. In soch circumstances, co-matypration ia
Eiffipult whers the TT and tie Process ara both =igid ang briktls,
Fowever, where 4 system is flexible; and the incéming IT io zigid and
hrictis= (tLhe noomal EoenAric] . o whoro Ehe IT iR flexible and the
Process id rigid and brittle, the conseguent mismates leads Lo Failurs
in pa-cperation bebtwsen Provess and IT, wish negative consequenceas LLor
progess afficlengy. In’ domne cages bhers mey be a break down of the
process dimamics By Bhe verny T alisk wae incorreckly eymackeds
gpacifind: to BURPRSEL ZE-

Adaptation: Such scemacios lead in the sherc Term to localised
stacgmation of Process and IT application. A% khe indEselduel. lavel,
pustemisseion of IT and/or alreration of practices may lead to & sto-
makir4gTion wia An emargent. co-capabllitys Enrenkially thiz iz a from of
symmicrio cosgdaptabdian. Whaoa the pryanization iS4 raflrgsive and
learning acganigatieon, in other wordfs insticuticnally Adagtiva, thle
1acallied mdaptation in tha Process may be stczatagloally extendesd fo.a
ahift in bhe Profess for Bhe orgasisationd as A whola. Thip reprasents a
makuration of the process-- It ia déigtinot from an increazed capabilicy,
mimcn the adaptad Processd IT hybrid may astmolly ke lesg afficieant oo
tagn pifactive Lhan the arranagaments that 1t zaplaced. In sueh cases Bho
adaprive fiatura of the industoy will ansure tha= the chamge Lg. ro-
modifisd oF rodncted ginge the iadiwvidual oo crpanisation concornod will
ha untetpetitive, Hhese the individeal or cgazissgblibn han can enhanzed



compacitiveness, the practice may spread. Thls spread can scour sia tha
gnzeail of the adaptad IT, wki=H may ba direp=Iyg wig the ¥ croatoog
beirgipact of Eha adeplkabicn procegas (Ehm Tea=issning '0f new \ruara;'_-:.ns!,
for instapce undas o updatbe sgresment)l. IC ¢af alse oect? Yia che
modd flsarisn DT Process practlees, wiich jsey develoo co the sxzent that
a whela-segber oo whola=indust=y chiange in Spoosss Socsuts. Henes Lo the
medinm Tach ERare o mei e d ss-maricarionatimdkarad by EHe Elendbilice
Sf ConFszaction 3T dpplications and the’ Progass activitisg whick Ehewy
sugpork- b iafsipgs upong
THa  Co-MatuFacisn’ Dymamic: - This dgenaric ol co-maburasizn wellpn =d B
ﬁ.'f‘.ﬂ.phﬂ-":i:dl aAr=na gz ¥ooun fop dev@lopmencs,  wheasaln. graccitigness Apply
IT a8 & supmert ool Ior exiszbing Frocessod; oF a3 4 Coanges agent Ior
‘amargent practices) For this Lo ocoeul fg meost cages of appiicarics, the
arivy oS the IV and rhe 'eitlofing Frodese mged - £ e n.lij.;l:a'nl:. That
18, & luvel thosa prooess aesivioy may e sbimylated to advancemsnt 4o
thHa parelioular context of an IT appiicaticon by & laveld 1T sapabflisg,
Thie -:'E]'Lr'-:.ulnq'j- pullsthe 2rdeean copapility. Howesrsgr: -£ax. Tha
application to extend baypnd the individual who Lo gustemising the
Process andf o Ehe TT Ehers ségiitesd Es Be a4 procoss push; shar Zx5.the
supporting Br facilitating change-in Frocess to adapb te the petential
{or shkcezEallingal of ‘Ehs Dhngt=usbden. I,
IMcompatinliity fa Capaniidey:  In instencas of IT and Brocdesz 'which ars
digtant in terme-of sapabiiisy, the stey Erom the lowsr gapabkllity co
the highes may sob e immediately-posaible. Heode specgent and higﬁly
snecific resenrch tools for IT-may be o6 pclegtic bo allzsw chel
fmmediags apglivation within. the éxisting aystem of F*ncesues-_sumn
adaptatzon of the IT iw DHCeSEETY, - thiw i uznaliy tarmed an. incraasdg
invEer-Eriendlinoas;: In Sssentd it iz the attunement oF £HE . IT bo cha
mozds gERerid process pracdtices, Wowewser, bhis adjuscment Iz probably
going’ e bo mogompdnicE By an aBspbetisn In ghe Fiooaog-.@z well. o ln
Ebe exgmple ol expert systens; Ehe sacly éxperl Sydven emesigsncied qawe
an 1T agatsy whickh wWwas msors sophisticated than the hgurinric
imdterstanding of the hedcenspez whish ewpert gvstems souid havs
suppertod. ‘Pho regult wan a ptagration’ in upkoke of IXEBS whilst o Law
Adaptive lgsues yere axplaored fo- heoristiss feg, medicine) . RS expect
gyaboms ¢mosgad, thoe. téchnolagy. of caRc-baned Taxconing alga cmerged, an
1id case~pn3sd tools opernnting as o hybrid which took damn and
cffuariyvaly assicted in Ehe igenrifisarian: of heacisrics produszad =he
sonpe- foT co-mat-Tation of ProCcsEses wia hybrigivad 2%, Ib- 15 Agportant
o recogniBe R such instsnces thab arn advanced IT7 -teel wWhigh is
esspntrally o mesesrch: todl wibkh ‘poor cuszEnt :p;l'_-ic.:t]:ilit_:,':' may-be of
high potential wse but iz of low apolicakilici, and therefore ramquirss
roomakure lo o toe aehgé of applidebhilibcy in arders ks Harsoolge with ths

‘chasging: process which. tE sappopks.

Fros User to Grganldarion: ‘The dmdve ad{ustment process; ad TT dnid
Proceas becoms mere coingident in tezms of ¢apabilicy matesicy dnd <o
mabipse Ak A CopSeguence, limiks Ehe gace of graowth. This Iimztatiscn
ooouza it thepoatont’ of thq changes in proceds Wiahin an, dndivideal
argasidatisn, alse bhatwesy argamisatieons. Saimoe thdividual aryganizacions
wil: -tand po wage 3 epecifis applicarionn . of IT Eo 5ui=-nhair epecliic
PLOCESE Fracticemn; there will- gzl =50 B=T S pcr}_-.-.--.‘, ot tnoreadaed miﬁaligﬁ."ﬁﬁﬁ.t
and Eemposary hardaning of individial crganisaziscal IT or sector-haued
IT. Thos may meas Bhat ‘crofs-geckar oo crofs-Srganisasional
carmunications baged oo IT aco tamporacily frostraced - das Idcalised
advanced oo acger. Cnoe tho lodalised changea bocome more: widedproad' the
frtre-gazpar prablaps . of ) comminioat ton Eard 3

vo paduos, Bronlems of
commuliisarion coppabibilicy alignment ¢f 27 Bagod prorenscs bobtudon:
sacbord ar professiong which Yeguire Looogoperarve for fhe purposes of

-

eenazrestion may' TRMd longeT



CAD &8 ar Exampiesd Comsidar tho exempis 0% CAD-hased cperations. These
warm Ipitially ngt generally cqmmﬂr'cﬂb1n and: mepced led to Eah Ldd bging
rosErigted inm pradrise bd a maskeTing boeol. This wae followed baroa
patdhy uptaxe and translation/ ro-kaying problems, through Bo the

indistry svandasd IT toels fo.g, Aucocad). Wichin thix

smmienne oF
Ticesa

phengmenon Lies Bhe harmomnisdng adaptazion of Aasign profess PLAC
and’ the sveplurion of BurcCsd to bhegome apacifically arplicsbla te
Zonstroction CAY appilecspléns, What avazted 3z a researzhk- tool with
pinimal predlegge applisaticon in the 28708 has =rglwed 'I'_cﬁ'ﬁn."ﬂ::- it Ehe
Frocezs Epae- -4k guw ;pnnts o pegons A ST-based progess oapable of
SupTerting informaticon iotecekange ond ahared working, Inisohz-oabes
apkey spdfessiony arw able o atzash thel- datas end processss 0o the
same packaged aod geln a anared fand matured! olement of the Drocesd Via

somminitation:

Ciazwith ohe fndividusl ocganisatidn, the sghenomepon 8f iselztion-and
Bifffciley in commiigation had 2Lep sfcurrod, @opadlally whers
loralised acopeiom [sandfor cusbomiase Lo bf mon-industrysscandasd
softwara has crasted pragfuical sdchange data-

WOBELLING THE DYNAMICS OF CAPABILITY MATURITY, PROCESS AND IT

This gackion cessribes the maturztion of Prosess and Consprucsien: IT

within 'a consEraobion odntemt] The model adopbed for developing and
degstibing both phenooonon, is based oo EHE sapabdlieyr maciricy modal

gesoribed’ Zater 1 Ehiz section.

Aaturabion Procosal s Capakility maturation does noc appess o ba &
cauwgal pHepomopsn whioh can g stipulagbed in & s2lngle phass Jums, mox is
ik Zemething which is Likely to oooun homogengously: wWitheob stoategis
foordimatizn sither. Hather, maburation of process capability appears Eo
be a lacalisged, organisaticnally-initinted nnd orpanisationss |y -dvivon
phénomencs — thio 14 mympbtomatic of the RHietorit whole ipdustzy dymamic.

Farthormore, Whole-induscey maburatlon ds led by & complex Zorberark fon
Lakusen indnsbry lead oogacisaticos, an iotefactliviey which bas bogn and
can continme bo e stimelated and Eacilicated by the intraodiaction and
application of raluevant Tofoimeation Technelooy.

Cesmanisationdl masuration astoears o ko bhe peodacd of dskteractlon
batwpen, the Peévegs and the machanlsms of that Frocess, an interbotion
whigh imvelwss interdepandent technslogy-pish, fadhnglegy-zull, drdoess—
push, and prodess<pull. With posibive capabilitcy and managedsnt; &
vicarious gircle 9f Propdgd and TP dapabilibly masurity mayobe generatod
and SEELdined winghous Sossdination, thars say sonbipus t5 e leocalised
BponEAnEsRF Inprevoment: bub segideal -stagmarion id ales Likelw:

Capability Matuzatios Dofimed: Theé Capabilley Haturicy Hodel (hezeafter
ol was douel aped by Ehe Fofowaye Enginsering Institute-at Caciegie
Mellon Universiey in szder vo manage the dewelopment of softwdré foo
yovarmmast, particulariy thazr which was=s Es e n=ed by che Departmont

e

Ui
o e fanee (Pavlk (19533, Fumchrey (1287, 22917, ané Sghoson & Brodomn
(285701, Itz spplicablen here id in berms of an apalogy Lo solowars

niEoduckion cagabhilibty maturity. The CMM model f= algs ourrencly beoing
uzed at khe Univera:ity of Busged i developing benchoarks for prozess
posirions aorobg varipns LndgHroies C(erosle TERT.

The U2 bepaftment of Toefppes ldenptifisd thabin crder bo producs a
ans o achisve

sygremic oritwars provioicn using o waz jary af producers,
the guality of progessa ndcesdgary to ¥ield and extend 2 quil;tr eqfowaxo

netuard, scme coordination . of supplier fualiecy end capability matozity
War necessary, The resnonge wasd o bo instgurate, the CMM as 5omeang SE
Lﬂ;zinu copabilisy fakurits, ‘apd o okeate n ool foxr the sydbematio
rovamant incgquality regui-Ed te achieve a reliable and more

i



in the lpdustoy- The G has bean copeliderad ls tha

Nmmogenoue FuAai ity
cantaxt of pLhgE-oonourZest poocasaps SAtEi el cha aoftwAse Sacodr;

madel f process omatusiey,) campiiaing (10 &d-

THa MM 13 & five=-lasres
and %} bptimixed sbages

ked. 1331 cEpeaacpile, 3f .deziied, {4} manages,

of _progege evoluticon, Each Gevelopmeni 8kagg, o TstirzIh Zoves
digtibguistes An Bogasnizarise’s proacsess capabiiity, and ig defized in
EEYME §F A wmber ol ‘marxnetaers which-are consbrzad 5 <har
pastimil== lawvel of gapanilivy maogueiby;

asterizing a

fd Hee Pracass Capabilicy Materity: The =0 = sapabilicy level 1=
veacognisanla By chacric feame whish de ook opsrabs of cot-operdlbs
effactivaly. Thefs i3 ingonsistency in Process oporatioms: pxopakly a
Tack of reflackive praceics, and generally (1l-Sefiped protccols for bBha
sperition or woo of.pofocbso Ssuppoct fools (Including IT | (Sarandikac BE

2] LB

Jmpesnalils Drmesss Capalbillby Makburley; A (= == sl = process la
ggfingbln s a procesa 2 oet of sub-gperationg ond practicaes whaich azo
auifigientiy dovalsmed o Le zopeatable, and are recognisably rensabsd
within organdeaticenal practices. In an ledustry ag diveras and
Zragmpnbed aAs - the UE Condk—ueslan Industry: the guésticoll af:=oen aoout
the. extent of parvasion that a process or EBool requires in crder to ba
catdgorlded ag repsabable or regaated.

Epopihle parcdoalar conpexe, Liv-is noceworchy chae: the pacecorisscion of
orofesE Gapability mAturity - ag consst=lc is A reasosnabla analisis Erom
one pashpective of the masrs-ihduas=y - & g¥essby callesrive procafs oo
be putlined which deseoribes what the industry as 8 whole does. Howswer,
zloger inspesrion. an babk bHe Sadss and micro levels rovesls a lack of
regpedbed AP Pepratable dozign and constrnefison prscs=s, This lasaue of
focnl zange nmedz to ha gompidered-in all smalwsen of capabiiity

b LR

Mote Bha dlstinoiion hetwesn repeibabie and repoatad. The Construotian
Ippfustsy tends fe afapk leg agoepivitios gnd processeg agsording &0
apesifis prodects] Incomnigtencyy ot a Iack of repetition in operabraonal
protocols appears. Sor example,” in-the design sub-process, Lthe
Erﬂi:'_]rmunt sub-poocess; Ehe acope of constrdction opersat iorm arnd
vachnologins, misd manndement. It alsc ¢ocurg in the dse of Che
Buildipg; Imdesd, in almedt all! peliglelen whbteE ehe Copstruobiong
Indugtry pErtakes cEhm-e Lo poofoucd divecsisy in practice: Rc_pa-ut.:bn_it
and repatition may appesr locally withim an individunl organisnticn
whil=t scroms= bthe iddustry ESe capeatability is nok apparens,

This calges: the fmporbanod of Darapestive in Jafiniog refeabalillitdy as &
Consrrustion Tondusts=yy dapability goall. In kecms of goals; shonuld an
IRRUELTY strucHized. fraditionally aronnd a: diversity O pooducks ook
pgpeatabLiity Lo progess Lr practize? One approach hae bheen Lo attampo
ed Brandardisa Bhe e pﬂ-ﬂ.‘bht‘* anc:prodecksd’ af the J.::n:'l.u::t:l.—_," B crasata A
rapedtable and repeated process, Tn orher indusciles this apnrcack has
g::{_:n':m:'l Pprafoundg dt.ﬁhi'_:i.‘.::.-' ant subdeqent extogoiona of rcaxpabiloty
Eaturiby in oarexs wiers thera is prodict ebablliby and predigtabilicy
Heworar bhHis wonld b icespropriate ESe an Induatry

G, ma=msaslva)

ipvplred in preduging p diversicy gf predusis (.- Bheold
':.-\"_‘-'ﬂS-T_.I:"IJI:‘."J.-..-]'.I. I:l'!ld.'l.'l.ﬂ‘t:“_-." A= TN Capeatan aclzir 'S rig BE-E-;{..:I'IE ramat itaeom 1m

ar is 1t mors ad matter of .n.i:lh::-n? ing A nAustarinakia
rapaatable and repeabed gt fham an enasted gerles of practices thas Ly
nitded to dimprove the radusbcy? Phe Sistingtitn Estwsen capetlblen-and
repaaitabiliey lies I caDalildty T Ehe Ir-aasl:‘-_ar Eaadape *npnal:u.'l:u.l oy

DYQTaER - Bragh J.G'B

THarsrsbatinjriomd of Cividd [coels are Basco usaie i
AT Sl W I.l:-.r.! |

inernseeaioh Ofhe ONERD pade oo BbrunSLKor;



withgus sadrifieing flexisilizy to zepetizion. what i1s fueded iz &
sbandardizad, cepescable wo oyt =atkar shan = ainpgulhac- standatrd
Bractice: If may b Dort of the .solutism Bo thia,

afmar Instpeciss wleh mors Tegulaziszed produdts and processas
Lamaster A phd e lacl s zeparinlon akoa
racse, Level, eppecially in berms &of £lexibilizy and adapbivehess of Eha
infhstzy players to rariaticoms An e@ircumstance and chamgs. Wallst the
atthare are not preszencing this diversity apd laghk of repesnsabality im
tha way of working ms = fault iz fts owm right, =he issus does highlight
the probloms ifherens in seaking = =simgmlar proteced foz mlha masyro-
‘1a45try Morepwer, whilst vepaantability is a founding faatuze oF a
sranging espabilicy maturity, an industry founded upon repetition eould
have simply moved from one Brate of gtdgnatlen o amobhar. Clearly, how
iEooonerructlon indusboy appzoaches. Change is oisse ﬂﬂ&-? highlighted

the UR
as Being orizical as well as what it wishes to chafige Eo.

WOTADLT
ata-alearcz ko Ehe o potantial

fratlined proces ‘1;ab;lity'mntu IEvr “The Drocess for oot management and
engineecing au* rikies % docurented, stanpdardiged,  and Jntagrn*cz ings
d weanderd procesg for Ehe ﬂrgan;snt"ur- hiz projecta upe 3n’approved,

tailorod version of bthe cogpanization’s standard procegs [or-develaping

ard maincaining work,

Manages Srosess capabality masusitys Decailed measures of bhe process
and prodngt gquality ars ocllecoed, Soth the proceszand przduct are
suantitativelr undorstood and ocoabrolisd

fobinlsed Frogans capapllity maburiby:? Uoatinuoug | procesd improwesment 1d
gnablad by fguantitative feedback from che precass annd from plloting
Ipnavrabive ifaasd and bechiologies:

The key process aseaz for Levels 2 and 3 have been the most complately
dafined. Eince faw organisaticnd héave boen -!I.E-EGGEE':'.' to ke ac Lavels & or
S IMumphrey 15%91a), and Kiteom ilEJzﬁﬁ ipges Le known about the
charestezisrica of ‘such: orgaoisations within 1:"143 softwaze enginesring

rontaxt . The problem ig compounded in:cos seruction A5 Ehesa
crgarlbat lons are striving ta devalop mezsured within the first thrae

imyeis of (CHM. It alsc compounds tiie problem wish che cansbyiction
infuxery seacch for o changed indust=y fat a. level of muatuzity which is
Eusspntiv undsfinable| (rzilier than A shacging inZodscy.

CONTEMPORARY CONSTREVCSTION IT AND FROCESE CAPAGILITY -MATURLIE.

The Sollowing Alagrams atcesph Bd positlon some inpn:tutp BlE-pProcaRSan
and TT-based octiviry-aupport Tools on 2 ClM-based frameworic. Figurca 2

demenseratas the similaricies betweesn Froc eSS and- IT masirstdon and the
dynasies of both aspects. Frogagd maturity iz =ssimed Lo bdoan ralation
to mulrisdisciplinge indiwidual drganisabion.

A emerging progess oo bschnelsdy will g through the proless =
rofinamedt /. iEprovemens in Soder bo swach, lewal L. A :prcn:EElﬂ AR matura
Eo o certain lpvel when the gorrosponding tedhnology is-within the
Boundaridas of that Tevel. For instance,)a Dapid protobyRlng Procofs oan
T LR [ T L W G sl N LN o P M T e SySpCe, M, SRS Sl ey, B | s R e R et r
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Fiturm 2. Comparisén of IT maturity and Process WAturity

Looking &t The specifit aspecta of It provisicon, analyses of the
centemposazy [T application withim the construoctdon ssctor [Riley 13379,
aouad 29981, indicate that there aze & range of =pergent, £ Gy B P o
arid appised =echmolegies of inereasging. imdustzy Hpecificifty apd Hence
gpocialiam’ in cdnstructian ;racqss“ﬂuppar:..Saa-fign:n 1. 0 Howewveyr, and
i+ ig the sushers® contenticn tHat this is a conaseguence of the limited
capabiligy masirtby of these specialised processes which they support,
the IT capability matucity does mot tend to extend Deyend level 2 -
wherein some inteyraced applicacicds are supporting, and supported by,
dafined process motivities giaoh as constzuctison., See alsc Sigure 4,
whiok ahows the maturation of the overall prosess perfsrmed within a

multi-discinlinasy srpanlzabion.
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Figuge 3. The —pchnologival maturac iom  of applicacions wikhin the
somstrucEisn seclcr.
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Floguid 4= The mabpraricon of the cresall Progesg perfommed within a
raltl-dizciplinary organisakblén,

ETHATEGIC MANAGEMENT OF IT AWND FRCCESS ALIGMENT AND CO-MATURATICN,

Creoating £t Appropriate interfsce Setween comsEtrusbion 1Y and Poocsss is
o matter of designing the IT Hintroduction: and aspplicapicn no Bult: the
gxisting process cagability — which in burn requirss a realistzco
,;‘_-.e-;':n;}l;q.nn of The cElgyann pr:&caﬂs c.;tp-:u:...l:.t:,f manusdte ThH 4 multi-
dinaipligary orxgandisation: the 4% gparicy in localised praf=gsicnal
apcAhility maturity mDaXes Ehig a difficuwlr and benslbtive issue in the
pEFaEenio mAanagement of changs, Constructien IT evolutian hsa gongralliy
followsad & Ageaper gradicent of maturation than progess (i0 mersused
againet A dosionsl tims 1lne on the x-axis on Ehese dlagramsic This has
Ex m;Lrn__u transinted into an 1P-Progese cavabilicy matucrity  gagp;
behind which lies localises (miczol and whols induRb=yw [matrs)
va-igriana in IT/ Frocesa capeblllity maturitys

A miors-level fr-Brocafs fapakllidty matuzicts gap may aymbolizs an
indudtsy coming to hefmg with the chahges in process matubity naaded o
apply and exploiz relatively mature 1T, which zemiires £ becoms more
vyarefyiandly (that Zs, mors priding in Ecros of procesi reguirament

adiudtmants necegsaxry Lo apply 1t

Comversely; at the micro-ievel cf lead ardanisations which skimulate Che
industry, theswe will Be localised zapid adaptarlson or even Process-IT
cEpabilicy maturity gaps Eor the same IT

Tri botwesn bhews bwe sytremes lies. = pockicn of the Induatzy whieH im An
‘ehronic £iwwc as fe triss zooadapt IT:and Precess coincidentally; and
where IT Epalicition and Brocedz Jastls Isy guperior Eatuzisy. This iz
‘whera the generle maturation gecurs, and whece applicstlon of IT
Eranslabes with Process -chenpge,, Ik iad chis crosmover [figure 5] whilch
rAguicds es b strategigally managed in order  foo goematuration bo

T URIR .

The expct pofitici and width of orogsorer will Jdepend wpen coe
organlearlonal form and matusity condisgwency; i0 will alsc reflect the
relovans profesaional sapabilicwy ma:ur:ty shatus. a5 & wholm. Hence the
altaemens and cositidning of @ mices :—r;ra.nls.at ion will megquirfeloareic
altdie of tHa internal and oxtormal precess mavuarity, and tho cucoesak and
sifoydalle Fuppo-l IO,

The Rteepe= tHe gradlents the greaser the cset, and bhe wiﬂ.cr Eha
—apaki |_'i.'|::." m.a.t'ur'l;y gap thHa méra Atffficelt oco—maturskion will ke Fokb =
progressive’ to-mabirabion to gopws, thare mmesh Bz 3 fhin masgrdcipa of



reagonanly coincident capabiliby maguricies in IT and Process. -a
oyelleal Junta-poritioning. of technslegy push apd puell; and PFrocegs pull
and push owill —sedi=. Iv Lz Ehipwhish equirez coobe managed in-arder EBEo
afgwvancs this osganisacion's IT applicaticn and Process capabrliaity
matu=f+iag. Ac the contxoe ol EXis tedds to he a Jourtey-crisfited
construction procaesds improvemant philosophy.

Cleacly: withln such a modal a dy=acic and suitaiznable goowhthk will o oegur
; ) prganiseslon wacker than one foousing bonla laplc=d atatins.
As a pacrm-induscry lewel, thia 3 smven more c=iz2ignl because of Ehao
wmad for pon iorar-dependent IndaeEcry to co-hatuze in bewas o of Processes

Aand' IT,
Iehrdging

[T-Provess g
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Figizre S. An appropriate interface can ooour 4t the intewsestion:-ol
procsas ang IT thriough the phenfmencn of poshipuli.

THE CO=MATUARTION OF COMSTRUCTICON IT AND FROCESS = AN EMNAMPLE LBASED TPOH
THE TESIGN FUNDTION-

The Construction Informatien Technology/ Procese gap at the emergence of
ipitial CAD miatems s cdondidsred in o this mection. I the first
generation of CAD sygooma, A0 was explisdiely & reaesrch ool - it was
not leaey Do use, Tinpus or Anterprabs Rt oaogeneric lewel, 1B diZ potico-
relats or co-roopornd with Che exdlsting or changing design process. Theza
was limited Enchnical sand or graphissal capabilley, and hopse litkle
poepe in the first CAD forme to add yalug . to prehifactte work or wark

pEGOnSS.

CAD foels, btho

To. conkrask, ab the time of bhe emergenze of Ehe =
g on paper, =ending
" e i o

& % o
vasEk majorizy of srchiteces wers desiguning/diaughcl
'l - '~ Y

=
-
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4ma Balevwanss of Oonterporary Seasurcs of Capability Matuc-ty: AL bhos
rime the AIAA plas of work was a defipad and manageable precesi ool
ThA T o wAs highly specific, peading & great amcunt of =fainzng. and
sugslenantacy a%i1l fmbEick fp ganeral ware not EZansSsraplia £o oThar
contpmparary DT Esels oF gther proceEmes adtivities), Wozsover, Ehane IT
ammlications and the progcess altevatlons which wors ¢rgatad as m 2irdct
apult of acameatios of aprlvities o suip thesse zelapively rigid T
srgtocals wers nob in widesooead use throughout the Sesign dodusbry.
rddirionally, they wese nog in ufe is any other secders of the
congrtuction industry. Exchangeabla data o iofommation produsts wera
At ava=laklyg, Peses fnteracsivity with fhe remaisder of shppaacsae 2id

ol SOEAn.

DG BT Tl -

By the 2990%d, dnd pederatiicn CAD siaTems hed sraznad oo
exagible, led to

Eme=dafco @° More usar-Irismdly auntotad wersbiona; Lo

improved uges Eriesdliness and an appiicabilicy stlll nat spesific oo
Eie copsEmiotion incoovrery and Tha conbemporary Sesign ang compozucklon
Fromadd. Thaoe wWezg ingrcased 1k uptake Ene vocgsional co-cperabive
working Datwesn usercs, pub almosc mll iigs was within ‘single
arganisations cpu:a:ing;withln a. 2ingle professional sch-dlvizion of the
cmirgeram=ion industzy . Thlsz constitut=d an ad-Loc arplicaticn of ERe IT
and ar acoompanying ad-hog change ln the previovsly defined process
acEivities, In localised application, bhe so-maturaticon of construction
andikhe dasign Droc=ad was oocizzing wia = Salorafioo of the IT and a
immares =i o gf the Dogoess LT erder ko galim oA shazed highax

I
[ ] ol oV T mi s

jeval &f chepaturity oand coegapabilicy of both IT Al FrOocess.

—hes £3 tygisal of how change appeacs £o be plozesrad in Prodess via
censbroetion IT, an2 Iz being repiic=ted I8 3 SonTOmMpoIAryY iaa0rs
sonrews with VA and (30 modelling applicatlons which nrea stiil being
iptaken on A localiged and md-hoc basis. The widespraad contemporary
pnder~ume = sush technslagias, Ear instancs. &5 A markating Tool, rathar
ehan ag o mode cabable design ald wigh repeatakility and intezaciiviiy
whick dafines the way of working within the design poofassicn and
Barwean *his and.other profsasizns, 15 8 syspiom of this eymbiotiz
aligning of sapabiliny fop fubure sharad papabiliby progression,

Faburnling =o bha smesgence of OAD and growth of co-maturity in the
Aggign Erocesns; by the nidd Inte 1980%= bhe Lhird gec=rat Lol CAD sydbtams
hiad Brartes te appear on tha magkeb. How Eha paruration iz capabllity
wan Facllizated by sxchongeable dava;, whiish could De achioved by DEEF and
-gE=. wiie heloed with the exchange of Ssts petyeen srganisaticns, which
fn buin eesulisd in an improved alements of che Progess, bub was Sgill
largeiy concerned with & single seckes ¢f che condt-uctlon industoy.

ourch groesatilon QAD bysboms emmrgais wikh mors
Thie allcwed orjanisations bo consider
parisusiy the precasg of rapid prototyping Tesulbing in mors maturak ion
within the design and construgtion pooceds - and nrzakly the
cormumicrtion betwesn 4iffezent profedsicnal playsers and sub-slemenkts of
Fhe —sn=keucetion indusery ahd projeck beami

3y tha early stinecies, f
A0 madeIling capabilizides,

Fifes gesgration UhD gyatems,. formerly reseaxen cosla, whidh ss= akeun
kn appuar en Lhe marsats, will be abls te =upport the wxchansa of
abjects (design componants, sather than lines) ., potentiaily resulting in
a more integrated ané consistent psoceEs basdd vpon & sharad .conalatoncy
ievel, and =T protogo} of the copssruction IT supporting

1n ‘appligation,
funckionaxian

sHe Alsparate proomas sobivities usdarcaken bw Giffsrent

Tl ey relevanse 11 e st s roads i o e prnblens o senpiitg ST chamged
it RS as 1l
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Sf Che prodfect tesml. Weé-pre Tow At the paink aa apn indidstoy, whears cthig
conbaixe. of aomstrpoglon IT L3 awaiting a oo=ordlpabed process protooo]
masuragion, caupled with axchsngs “'at¢cc1d Eor imfg==a=lon o supmo=s

the predfess o a more Sefined and Rence sanageanls manner. This

reprogenzs the crogsever point degcribed (n figurse 5, and whersin the

SN rbunL Ty Handow Sor continnatroe SF I oAapE Brocesasn’<Co-mAEudatsan
Laas; =£ E...""--H.{.."E-d. am:r::nria:a.:-’. Tha '-.'-"-N'l- inuag D maburaticn ngw awiaizs
Srocess maturatise, and FREUIT mafusizy Sapabiliey naruration By be
A owed whilas "the process sacches uwd Lo _-|.1li_—.-: it Full mxploitaricid.
g gER—pull ciElitg of IT ‘and Frovess BUDSY iy allcirs the oi-s

e = - ko e -\.l.L__L et rabhér bhan bo sTtagnabe

A

Ehe E'::ht-&ﬂ -

aoa 1§ v S| | et

Creasly khean; the-maturation of IT ané progeds oan e gorategically
inser-twinoad 1E thas Sapabiliewy mabtdsicy withiili Ehe Process and
CEnEEFLAEIon - IT ase considored 2olloctivialy, The E£&ilewing sixamplea
miadels this it moze dafail, and suggests some audib paramefers-Icr

catagorising D eapabllity matuziby.

CAPABILITY. MATUORITY = A COMHMITCATIONE-BADSL  EXAIFLE.

Lewvei 1 - Iddrdnil or Basis IT: At the most bazis of dapabiiity lovels,
IT is used for wocd-procesaing  and agsidlance LN suoiorting Husiness
aEivibies. ‘all of Which mctivitlog sraccocplatelly generis mooall
ipdustriss. These befhnologiss avo so. sntwined with sduceticsal minima

ant conwentiosal gooletsl and organiepaticnal sversbions bthat they aza

now  baken ps: being the bh=o datum for ipSormabion Ranagamsnt amd.

dafasmukick procasaling.

Grher exanpies of these ouns oedos, which define the concemporary Ieval
1 capability envelope inclide coagyentione] doe of pslashosnss [goeach &
Eas], oalenlateys, aid Wordspracessitigd electronis twping.

Thig level of IT euphorts Bpoken of Written comrmnizabion pnd hooco ars
gaful For-aloments of Fracess woich involee :.-puk&r:_."w:i':‘e:u
camsmynicabion ﬂf informatieny fata -interantive. This pracmice i wesfel

for stating peesition and sheucturing discugsisns ac g disTenige::

e writhan supporzE sefhnologins Senf toibe glow and reguiss cepoatad
uze, Spoken orwritcen maberial may- nesd re-praparation foz pach ose,
which piny not ks o particulnriy pooblematio kostlsneck wheors iInformation
smerges gpovadically, in small amounts. The level of IT capabiliby

Lo lEo-anetab vy desulcumnnt of work (f.g-

mpEurity 'ip oot uieful
‘I‘hn:c techoologins represent cldsed 3y 8Cams

defign,” exceps As A madium).
in widespesad agae, BC-kased Information TecHnologles Cypifving. this
aval “Eand to ke gensric, closed, sysiems which fanmol readily Eranzlate

cofkenk babwean sofbLWaXre systama,

Lavwal I - Applied fnd Semi-Parmaable Systess: Abowe tho haswoeline
bachnology liea phe level of iftearactive communienblond. Thig is mozeo
advanced and applicabla :d spacifico Poovesses Lthan Daslc closad systam
teghnslogy since the Baka ig Chn.r..c':ﬂ":l.".l-\..li:.,_iljl' trapafprrad ig-a. .
rabrievable anpd pmmimilakla form [Fay is retrievabla only). Ik is alay
Dy implication zetorakie And can operare inpreracrively; Information can
e transferyred inand ouf of sthar scofpiwars applicabionn — kenge bEhesa
nrs part, &F opsn. oy gemi-gcreus Tnfdrmaticn SyEtems. Tha seml-porows/
porous Gliskinobkion &5 made-becauses che data say nend: Soce [ X

| fanfiguracio: sand there may be gons loazes which limit Ehe immodiate
ued b oEher Anfamiation teshonicogins without soms cooveralicn pYLCcoss 'or
adfieional week, This iz phe svelutionary position of many of e mals
wWensd=procassing safbwares, waerain thn _":A:]_’."E Exintes for exshange betwoon
paeseleulss spplloacicobe produted B the sase. Sorpaiy: The broader l=sus
inter—speraba LIty llem wibhin thip capabilisy covelops; arid

of univesszal
iz the subiect <F IAZ iniviatives im he UE., AL present bhis repcesenkd



e of bhe key SoEelanacks= o macuwal ¢n¢r1w-ap and sgharing of profassag
sin tashumlegioal sommonalizy, especially in an already Ecdgmented
iaduatry Auch a2 esnatructicn. This appears roo be the wideszread but nok
urivessyl ptatus of many indiestries: Examples include amail, and o
interchangss &f dats hatween sub-suites of Eofsiare packages. Wi, video

conferancing

Lewal & IT capabilisy bools ate 2ot sxolugive o Lhe Conctruciioo
TAdugTEy anlyi hos are chey wEEe. in =SHeoentlre infdushxyr (proklasatich-
wWrZlsr Fhege ars typically semicgpon,sysbemo, . fhe tranafes L2 &L data
sl amd EHey sre not dynamioally intaractive 3t the Frogezs level pf
deciglon-making. Lavel 2 Informacion Pechnolegics do nob &4d8 procoss
sophigtication, einge ihey. supperz existing CommmERication praAckizas
anly. They are mot 'amart! (although mailing 213fs maHe & atau Fo—wazd
in thim coatext). I mwre specidlised IT applicationd are cenverced Lo o4
aompatiblea format, Sats cean Me commimicated via this lewvel of IT.

The key fadgets of the Lewel I gemi-permeadle syotems iz that thay

fansilitate clobal comminication of bazlic IT-derived informatlion, Rence

mdﬂ:ﬂj the rransfarral between otherwiso local appillcations possible wia
sdard gy ISODNW talephone 1ink=. They are heooming kiows 48 anabling oz

;_rtE;r_r_'rr:;;nr varsmasiogias,. THhezZe A [omb En'nEll'ﬂ'E‘n limifations  on medium
capaclty uge celibed ko bLhe scomomics of data bransfer technolegy sathes

than the tedck=mology ooy So.

Altnough tha spaed nnd czpacley are greates, and the o cost af kik and use

cap Be graator Shan generis baseline, the r-end da likely co be thabt of

A ceducing SEaC

Lawal 3 - Invegrased,. 'Gooesic Tg The Tonstiuecion Incusscy® Toalss- Thin
ievwel of I7 is specializad to the particilar needz of ap dpdusbry.

Thars i@ =ome vazipbilicy Lo Hhe exacht atatus of zuch IT; =lfica brun
geheric—to-indudtyy poftware moy inclide in'che aon wtaxk ol the
Oopecratinm _J.'I._.u.sl;"'“:," saftyares such as powsr prajech, ﬂ:'.:lprz'_prn: &l_-l::,.
proises plapier, whicn may be ln gse inancothez custon wigar foxm In
ansthor fndiskry, Ausolsd Has become generie tor the S=nign sub-zector 2f
the Cohstruccion Iodustry now, defined Sy the widespread nature of its
une, and mezaurable mcfordiag bo khe Likeld ‘-u:n:d HE Finding the soae
softwaro inepyliraticon in poer ooganlsatizoa,

tovel 3, generic indus=ry cools are Sesigned for widesprosd uce in
Bespoke Irdustyy application ar procesd baped oo the uss of informaktsen;
The widesprazd uptake ueceRRATLiv Ioilows Ehe macuration froman imicial
and mpplied IT use bo wider uptake. This alse reguizes infusicn of the
Cawsbricotion IT dnto the Provgess at nogeneric lsvel, and in part garves
Fo Ewfine gen=rid industry processes. These information technologies arce
tdkaly to Ba a-ocomponént in an bycader informabion a¥etLoms,. Sygtems
whick are suffioiontiy oophiscicdated (mature) zs toomabdd good. nommal
cragoice amd IRdUELTy FrooRssen.

Swamsles of IT at bHin level of capabil:cy masursty ioelufe SPACE', an

industry-opesifie {nrcegrating topl which allows muitiple users to acceds

and use fox ﬂun*gﬁ.pv:cdﬂz purgoses dotn osigisaesd in a multitude of
athe—sige sloged softwere packages, S0 thHat professionals gan co-oparidte
uging historically incomnpntible software, Thig IT sobually pulla proce=d
apd IT capability muturlLﬂ Forward by ocromEimga SoSwy inTerchange, o

integrabios platform ©2 aiiow She true integration needs or pefentlal of
Eha T ¢an evelwve, and

the Brocedg to:be suppertad. Through this suppart
the potentiml #eagnmation of low level IT capabilicy (in Cerms of
commuiication, not the spacific Functional capebllizy} is bridged. The

co-maturation of IT and process ig facilitated.
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ther sxanmiles facicde piice e3tindcipg Eccls For Gse 0 2%e .05 madto-
& thw Conpstzuctidn: Thdudesy, whieh ace haghly spezific to the indistzy
and rvange ' from aimple cileulacion toola peguirisag & formal laver of
sicirg expeDisncs and profasaicnal [Rruition 3=d jZborprabsatisn,. ko
BEpert sVatems Ior prleing whick reguith Che sams ssr Zrous to Dave . s
mach: moce advanced laval of interpresative capaliilivy, The use oFf guch.
svskbeme ig-gell =limiting by Pheizange of capabiiizies: of the wsks
pgrondje. For Sany uzess the sophistigated ".a\;a_._._,_J_l_._lr- i the Conseruction
T ma aupeed thelir meadl or current capability maknz :;1;_,:, Levnis 4 and S
Hol 110k :l;a,..-'_"&:lzn_ ogonEemporary InduskEry gdevsIssment. '
THiA crcas capability saturicy epannding by 37 Yithin che same dpaclfic
soctor and applicatico i m déacura of cosavolring ‘CoangEsust Ion T and

rogaId MATLRXITY, Hers Eha full compleament of forces opearatd, nak
necegdarily pithin sach dzgapizacion; zathe=z acfosgs the lnﬂught-,r A @
whole. The lecalised compecitive advantmge which may be' geined by 'the
professional adapsation =nd intersresasicn of- guchk Congtructicn IT
gfagnaties bhe cu::ll.ac:t.une mnturaticds by harmonigation, nondchelsss
capabiiity- mibturatigniis cfonrring Legally and in darallel.
Proipssionals moving betiween ofganisations, and the cwerall indestir

dzife will aventuslly spzead thaess activitles, End che

makgsatisn
Authers e thiz 35 ap eqmmpis of fhe matusal facilisation of the

induzbry-widsd co-maturaticn procoss: IS, couid bDe accélezares fas in tlho
automotive: industry of the 138018} by pastzexsing, An approath through
which change magsg=rs cculd creaze appartunities Loy eo-orpanitation
mrEuzasisn  Enoa gymblopia of IT and Procesc capability shazing.

£ applldacionn 4t e£hiz loval nzcally iovelvs high cooe) blak ==aindng/
and high added-wvalun 0o Poocesgsd; and poocess information In a complex
mannsg and . efd bophisbicafed aprlication. There iz A 'glaeg-ceiling below
Ehic Yevnl Wwhich prokihits all but the lavrgest #lpms fron lowemking,
trafming and mrisraining of uwpysading: tho nhcessa=y [T. CORNLanpoTacsy
induat=wids |xamples 2rs rano kocoune of the: mlE:ﬂtGh benwaan

conskrichion IT capabiliny and videppredd Brocess capahilisy.

Tewal d coRsSCIICCion IT Can sonfinnlicdts with othor syshems {grually]
uaing Eradicidnal ‘simmunicdtion media. This is ivw becadde in zanliey
Lt iz goverlonading. the bBasgle vemminicdbions, Sesigmated an pur ﬂ:.a.g-"u.rus
by thae didtance Eotwaeea Zevels $and 1 (o 201, Thoe grmeater the Jdisdance
fdiffarende in maturiny and capabilivy] the mors thi ovecloading cHae
thle crsates, and the dSora nosmalisming of the hRicher capabBility matuzity
ky tho lzwer, Syochronicity bestwann the IT Or Pioceze L4 Alao important.
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Tewal 3, generic=locindus tools van sacHanges . fars with added wallis
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