
Roadmapping Integrates Business 
and Technology 
At Philips Electronics, roadmapping may bt applied to systems, to a product range. to 
individual project.r. to lXJtnpOnmts. or to production proce.nu. 
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_., .. _-_ .... 

tedudogy, producI: and madtetlapplieation, pcyina due 
Ittmtioa to bow requiremmts aDd opponunitiel change 
fN/:l1imo. "'Product'" in this article meaN aay compoDtDt, 
product, iJY*m or produetioo process.. Allhc tame time, 
!be fmport:&nec ofproeess IIspec!I JUCh u 
mulridileiplirwy team buildin& aDd mm-fuoctional 
coopen.tiOll are emplwized. Roedmappina stimulates 
~tiooal leamina through the encoumgement of 
opame:ss and ways of doing Ihin&s better. It also IlIJIPOfU 
people at all ~b in achievina mil~ and becomina 
committed to tbc:ir role in the 0YerIlI proeeu. 

TIw. Roed.auopplD& ~ 

lD simple tcrmI, roedmapping is I proceu tha1 c:oatribJlm 
10 !be i.rrteption ofbusiness and ~logy and to the 
deflDitioa of teclmolOS)' ttmtegy by dispJayinS me 
intenedoa bc:twceo. producIlI and tcehnologies aver time, 
taking inlo aocount both short- and Jorta-ttrm product aad 
cedmoJcsy upecta. The principle of_ ~ 
lOIICknap is illustrlted in F1iUtt 1. The products A. B. ... 
aDd the ~ 1112, pp • ••• required 10 deYelap aDd 
~ I!-= pro¢uc:tI Ire abown for J'OUibIY nve )UIS 
ahead. ProduetI .0, .If ... ... md techDokltPes lib. qq • . . ' 
eYOJvc &om ~ earlier produeb A 1,'(2. . .. and 
technoIogicI QQ, pp. respeetively. Note that'techDoIoID' qq 
"Idllr" technology bb. 

~1o&Y roadmapt require. good 
~ of markets md applications iD order 10 
Mme 1bc producU in terms of customer ~ts. 
From tbc:ae requiremc:nls, the tedmicaJ prodod: tuDcti(llll 
are dcu:'ilm-! md Ibm, !be tedmo\ogies ooedcd 10 
talize lbete bIctions. AlIIbe1e activities help 10 
improYe, in pa:rtiwlar, the front cod of !be produc:l 
cn:atioo proocu (the cooc:ept aod idea phase) by 
providing better information. 'lbo R&D projectJ help to 
build up !be oeoessary teclmoJoa;y capabilities.. Figure 2 
Ibaws bow these areas are rdIted. 

Tho lime intuval thU will. be Ibown OIl I ro.cImap 
depco:b on Ibc type of productt II well u !be 
~oo.leYtJ.~ RDedmapI deec:n"bint; 
Ipecifu; producU Mtb sbortptOduet Ii!e cycleI (e.g., 
portable audio ptOChlea) will ofteu ootOt:NeJ: motO tbJD 
tbree-to-foor)U!'l, 'Miaeu roadmapI prelCtlting 
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Product-technology roadmaps 
requin a good uMe7Sfanding 
of markets and applicaJioru in 
order to dqllle tJu products in 
terms of customer requinments. 
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1lW1ufacture, etc.) need to be reeoocikd. A degree of 
IrUI! __ to be built up md ntII'tW'Cd by manqernent to 
etlIU!e both .1IICa:SIfuJ. start aDd completion. Lack of 
opeooeN may block the whole procesa. as oc:cum:d in • 
situaliOll in ~ ~ prohibited !be c:ircuIalioa 
of. let of draft I"OIdmaps IbowiD& 'WtIk product IIIIId 

"""""" -The ~~ will ditrcr from one 
orpnlzation to the other becmae orpnizatioot .erve 
di1fcn:nt IIWbtI and have different cullUrCl. 
~ing must be seen as Il!I ongoing PI'OOeIS IIW it 
• part of the buaineu cycle. 

One CIn o1\en start by Qtablishing .1Im&lI projoct team 
in which (lIU'Megie) c:wb:ting. procIuc% maoqtmeIlt. 
~ dl::Yelopmc:nt UId qinee:rina participate. Tbc 
team loola for a\eada who preferably IhouId bccomB 
!be "Ibeet.owne(' ~ roadmIpI '-' been dftfted. 1'be 
~ is respotISIl:Ilc fell" maintmelW! of dle 
n:-dmIp(.). He 01" abe iDitWet IpprOpI'ia!e updatiq 
IC:tiocII: and illbe focal poD:d for pnMdiDa IdditioDaI 
iDformalioa II required. Tb ~ DC:Ieds to coaaidc:r IDCb. 
ileml u: 

1 
. What do we WIlIt to lCbieve? 

• For which producta do we DOCd fOIIdmapt? 

:Ii • What is the relati~ between lOIdmaps? 

I . Haw do we organize the proccu ot I'OIdmappiug? 

~ • Haw do we eIlIUn' follow-up? 

The team .edvitiCi CID th= be ~ by worbhopt to 

1 ensuro intcpl iIrYolvemeot 0( IDd input by; !be 
orpniDtion. The prnject 1eam,..1btI ~ or1hc 
~ to prepare cbft fOIdmapI, or piltl oftblm. 
FI(\lnl4 owllDes bow tbe CM:nll ~ 

50 prooea CIIl be JIlUCtUItd. 

The detailed imp1ementUoo of thit roadmIp-buildin& 
proeess will diffi:c from one goup to Ibe othef, dependioa 
011 the type ofro.dmap(l) to be developed (e.&-. rotdmaps 
cb::ribiDg. range ofproductl ralbcr than a ip«:ifw: 
<'OTIpC'M"'l) md tbc cunmunic:atioa stJUCUJreS and 
pxticesoflbc orpai:uticIl conamod. For~Ic, 
Philip Ugbting """"i ....... mIIall roedmIp dI:aftin& pip 
for each 1IIIItet~ q:mtDl in order to beuer 
cIefiM applic.tiorl noeda and ipprOpriate tcclmoJosie&. In 
Pbilipa DomeIIic: Awliaoce&, roe&nappmg was embedcIcd 
in die codstiDi ItrucIurc of worbbops 1baI: discuss and 
define fu!uro product tImctiooa. In Philips SemicooductOrJ, 
large multidiacip1inary worlahops were orpnizt:d to 
stimulate ~ aDXJD8 tbe various produ~ 
group. thai were JerVing related marIceu and using tbe 
samell!dmoJosy base. 

~ oftallbcae prooeacs IrC supported by tudI !iOOlJ 
AI Quality P\mcQon Depklymeot. portfolio analysis, 
SWOT aaaIysit, iDDowioa matrix, ek.., wbieb .e 

"""""' "'" 
lIa!d1b ofRotlonuoppbtr 

The ~ benefltl of roadmappiDa to die user lIfO: 

• E.rUJblllhmeni of If JIuJrm product-t«:Iuwlogy 8tfOIt:KY. 
(Wbjeh loud!pe&ker tecImologiet are ~ to ~ 
the «IqIlired IOIlDd AlncdonaUty in PC moniton CfVf:S. • 
S+)Ur period?) 

• ~ C2II III~ tzppTOOCI! for ~ng-1'01lgfl ~ aNI 
technology p/aIvIln, tmd 111.1'10/1 buIldbtg. (How willlhe 
optiealltoJap ftIndion for OOIIIUIDtIapplk:ationl 
~ ~ !be III:U 5-6 ymn awl v.bat an Ihe 
eusI>::mef be!:adiu tbaI: will be pc_ible md/at requi:ed1) · -af_owI_af 
~~ (Bowtodd'meio. 
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timely tnII\Il(f the functiooality of ~ c:in:aits 10 
be devdoped by Philips Semic:ooductorI and 10 be 
applied by Philips Television in theU producU?) 

• /mprowmc1I 0/ ti.M-1O-1II4Iief and ~ 
lh6rrby Qchimng 4 betler coIrIJNl1tn. edge. (Speeding up 
!be pro®et defmition procca of, for o.umplo, Ihop 
liabtin& by applyiq: Quality Punetion DepICl}'llXllt md 
roadmlpping.) 

• $&ipporttIIg ~ iIIw ptocnt -:JI {R.oldmIppir!.& 
cColribut= 10 • better quality procb;t tpOcificItioD ....... ) 
BeochmarIciDg of the COIIIJIlIlY'I proctIlIIS aod 
Itdmolcgiea against bcsl·~ ClII I'unbI:r irqKuYe !be 
fOldmapping process. 

Sapport\ll&: TMlb 

ROldmapping is • compl~ prtICe8S, ~ !be 
Iimultaneous coni\demiOll of nwkeUJproductI, 
tectmologies IDd the interaction betWCCD tbem ~ time, 
u IIbown in Figure S. 

1D the start-up pbue, only QDC or t'MI of'lhe three 
plr1:Uleten of product. ~ and tl1M CID be 
coosidcred simulWICO\I.Sly.1bb help: 10 ~ the 
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Roadmapping must be seen as 
an ongoing process that is a 
pan of the businns cyck. 
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""""4.--&w!tWa_cfdv~pI'OC&D_tMUIQbllrllmellof<l 
~prOj«;.t kaIII dodpJdu Wpt'0CG3,lfItd worbJtop# tlw_ ~ 
10 __ brttplllM:l"-- of. Il1Itl i1IpuJ Ir)t 1M ~ 

complicated Ibm roadmappin&, ~ time is • crucial 
paramctcf aDd both products aDd CI:cluIoJogica must be 
00DSidcred. QFD offen. Mliable starting point fOl" 
roadmappina and buiktina tile reqaired eroa-functianal 

"""""""-
The 0I.ItC0!J» o(lbe QFD process ClC:Im:SpCIDd! with the 
fOIdmIp pllmrlna: phqc, which is completed by 
detaminin& cbo ~ tcdIoolosiea, Tbc:o, the 
drIftina of ~ IlOYI::ria& at 1eqt 4-6 )'CIIn CIII stan, 
wIth tuJ.I attmsioo ~ to the time; upect. Eicbcr in 

I 

t 
I ""',.," 

"'1 """"" I 

mul64iteipliDary tcamI and/or worbbops. f'OIdmap 
seenarios are built 10 IIhoo.v bcrw product functiooality 1M)' 

deveJop 0Ytt time and which tccbnologiea will be 
required (marluit ~ Figure 5). or clio bow tecImoIogy 
will inilucDce!be product fuoctioI!Ility (1Ccltno1ogy 
push). A common vision of wbat !be future wiJllook like 
for tbe produda and tedmologiCl ooocemcd iI: !be 
primary goal ofu- activitiel. 

The I:riDtJoiaDoo MaIrix 00III:'.q)t 11 deriYed from ...roat is 
krIowzI in PbilipI .. tho Blue Box Model (bca.usc of tbe 
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Roadmapping requires th~ 
simultaneous consideration of 
/lllUketslproducJs, technologies 
and the interaction betwem 
them over time. 

• J.&Nd ~ in !be IIec!moIogy IIIItrix means 
that • \I:!el:a:IoIoiy t. become ..ailabIe that D)' flOC be 
~ lOr 5-IO)Url from _, 10 tbatlllOlll')' hu 
been IIpI:IIt in the wrona w.y. 

• i'1fJbkm In tbe p-oduc1 matrix irnpIice that 1ho product 
It Deeded in 1be IIbort ImD but ita fusibility Is IlOl: pror.oen. 

• YtNf futwt IboWI the right Wl_ betwcelllU[IlIred 
.....u.bIlity md existing degree oCUDCClI'1IiIIty for eI!hcf 
techDo\ogiOl ot' productI. 
After ~ two matrices haw been <:emplcted, actions 
WI be takal eltba to imutipto i!peclf1O pobIem IRQ 

or to O()IIII'DCIIte .auaI roedmapping. 

Specific actioM mI)' incIudc: 
1 MappiDa: the lI:dmoIogy matrix onto the produd 
~ md II!aly%ing possible dia\Jepi!IdeI ~ the 
nquin:d Ml1abiJity of procIud:a IIICI ~ Such 
ID IDtlyU ~ tmOO& obr dJin&I, tbe .. of 
~md~n.b. 

• • 
-~ 

t 
j , 
1 

I 



, 
" , , 

I 
f 
1 .. 

1. Condueting • portfolio analysis for the teclmologies. 
The: anaIyIU caD Ihow 'fIoiIetbef Of DOt bre q, a &ood. 
bIl&acc ~ abort- ad. Joog.tem\ R4D ~ 

3. Coodud:in& • portfolio IDItyN !of !be productl, 10 
moeal pClSSlDIe PPI in Ibe ..-.ilabiliry of DtW productt. 

Thc: information ~ ill !be ~ matrK:e. me!, 
10 &r It 1Y&ilabIe, the ~tI of tbe JCtions listed aboYe 
teMI U iaputs for the ~ proeea. 

Roadmapplq J>racUc. 

Tho following ~ i11uIIme both ditfermces and 
oommon upecu oftbc ~ PfoeeII (6). 

Philipt l.igbtiI!g began ~ by defmina \I:IIlNjor 
-Wlieation aftIII, delibera~1y iporing ICdIDoIogy iInpKt 
So-calkd "IppIicItIon I'l*ImIpI" 'M:rC coostruc:tt:d 10 
di'J1Iay CU!mlt ad turure awlication ~ Tbeec 
!Ipp\ieation ro.dmapI; deletibc for oeeh appUcation I!ta 

(~g .• abopt, roW, offlCCll) what cbo ~QIStOrQer 
~ will be and bow !bey inlenlct with product 
deIi.gn pI!IIDeI!:rL Coosidtnble improvanmt in !he 
del'milioo of t;ppJieation ~ (;11ft be pined by 
IPPlyiq QFD.AlI ofthele aetivities weft ~ by. 
team of applicalion expc:rIS, pror1ucc maoagcn md 
~ &om marbc rescareb and deve1opment. 

In !he DUt phqe, product and 1edmo1ogy pPI that 
-sed 10 be filled wen ~ followed. by the 
lCloctioa of !he bet!: produtt-tecluloio&Y cboice for each 
tppUc:atioa qJMDL Then, worlt on !he product aDd 
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U:clmoIogy I'OIdmapI was IWUId for ditrcmn produce 
tiDes, e.g., ftuortIoe:m liaJuini. baloam lampI, 
bigb-pressw'e tnerCUrY limps. 1beee 1'C*ImapI_ It 
input for pn)duct pq:ram ~ prioritiurioa of 
R&D progtmIU aDd technology I)'DtfJ)' defmition. 

Tbc fOIdmapping proccsI in Philips Oomeatic AppliaDoet 
is cmbcddcd in an existins I1rUetIJre of worbhopt aimed 
at bet:ttr tIDCkntandiJli: marUt Deeds and irnpfovi.na the 
frool: md of the produet emIlicIII p:oc:eu (!be idea md 
cocx:ept pha.). The diffi:R:n1 product &JOUPf, IUCb .. -.ir 
tRatment, IhIYcn. floor care de. ~ their 0WIl 

worbbopt. A !)'pica! ~ IIartI with preteUtaDOIU 
OD COIlSIlIDCI' raeedI and tecbnoloiY trends. II continues by 
ttmdatina: defined cooaumcr DCIedIInto ftmctional 
!peCif1C&tioo elementl, and from thero info tocImologica. 

Afta-1aICbin& I conaewua, dn.ftin& of !he Ioog-term 
~I06dmapIItarta. The~ 
des:ribe OYer • 5-7 ,... period tbe eaentW functional 
c:iwaetcristica of I product (in tmn& of c:ustomef benef"rta), 
tnu:\alaI:e 1bcsc ~ into tcclmical product 
speciflCatioos mel. display the ncceuary tedmologies. 

A DCXt step is 10 optimize !he uee of relatod \Ieclmologiell 
aeross diffttent product IfO'JPI. So-ealIcd tcclmology 
~ plarforms, in v.tUcb ~tM:I orlbe VIrious 
product group. participate. def'"1DB oommon IIDCImoJOS)' 
pogrImII for rcecarcb. and advanecd development 

~ SemioondtIdOnl is active in appliatiolHpec:iflC 
iDIcgrated circ:uits, I fut..movh!.a market qment with an 
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REQUIRED AVAILABIUTY 

FIpw: 7.-17N ~Ma1rlz.p~"'-ItowtJ.,.nd~td"tI 
t«Jw:iIorJ!~widr ttrGtlmlt Wtlof~.5\.odI tI ~"'" '" tI~ 
"OI)''"'''~-~~lI1I4~crt .. p...pqbubolflM. 

obvious peed for good applications kDow1oclp, Iborter 
tim&-to-madtet. in-time ~Iogy iuvc:stmc:als, aDd 
eontinuous COlt redudion. Similw to !be Liabtina: 
appro.cb. cbcribed .oo.oe, • ~ roIdmap 
IIIUCb'e was inttOOuccd, eoosiJtiIIa of 
marbtlapp\k:atiOlll, prochw:u md ~ A 
~ proccsa 'WU deveIopo:d ecaisdna; of: 

1. Problem recognition by DWII&"""""'t 

1. Development oftb:: provisiooal dne-¥ fOIdINp by ...,..... 
3. RoIdmap ditcussion md informItion.pIb by • 

""'" -... Wodr;:sbop(.) with multidiJciplinlry participIIiora to """_. 
5. Upgradina of the ro.dmapI and their I'onDat (d" 
""""",). 

6. Improvement of JUppOrtins: 10011. 

7. Stimulation ofleaming by ~ ItIp 2--6. 

The madmapping activitiea in SemiCOl1lb:lon JI'8, 
among otber !IJ.in3s, IItIppOrted by lnDtIYaIion Matrics 
(ICC Figure 7) to ana1ym product.rcaJizatioo rim. Tbe 
\Ito of lDoovatioo Matrita becinI by fillin& ill. die 
ICCImoIogy matrix. For eu:mple, if. "modium. 
IIIlCertainty" risk ill assigned to • atven ~ !hit 
Ibould be r.railabJ.c within one ,ar . .&Iitioaal ~ 
!ICed to be defmed, lOCh u .oquiIitioo of ~ 
dcYtIopDeut eapIcity or tI:IChDology. 'IbtcI. • Ji.milIr . 
approedI ia applied to prodDcU ill. b procD::c jaDaYatiOII 

""""-
ThB r=t step ia to compce !be tecIIIloiotD' .ad prodoct 
IDIIricu IIId anaIy:.e "II/betbeI tb:: riatrc eecb!lokIcY (~ 
!be O.5-micron prooeI' \IDthnolop') it ~ ill. ~ 
for1bc right producU (e.g.. inlegrlled eimIib forcodioa 
video aigDab). 

R ..... apping hIlS pl'OYed ilsel! 
indispensabk to impn1Ving the 
idea and concept phase of the 
product creaJWn process. 
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