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+HQUL 9DXKNRQHQ (QFDSVXODWLRQ DUFKLWHFWXUH IRU PRG X(
ODVWHU RI 6FLHQFH 7KHVLV SDJHV DQQH[ SDJHYV

7TDPSHUH 8QLYHUVLW\

OHFKDQLFDO (QJLQHHULQJ ODVWHUSYYVY 3URJUDP

I1RYHPEHU

$ FRPSDQ\ V EXVLQHVV XOWLPDWHO\ FXOPLQDWHV LQ SURILWDEO
RU VHUYLFH WR FXVWRPHUV DV SURILWDEO\ DV SRVVLEOH LW VK
SURFHVV RI GHYHORSLQJ GHILQLQJ DQG GRFXPHQWLQJ D SURG)
GHOLYHU\ DQG XVH FDQ EH UHSHDWHG HIILFLHQWO\ DQG ZLWK K
HQDEOHV VFDODELOLW\ UHGXFHV HUURUV DQG LPSURYHV FXVW
FODULW\ WR SURGXFW GHYHORSPHQW VXSSRUWV LQWHUQDO FRC
QHZ HPSOR\HHV

7KH SKDVHV Rl WKH SURGXFWL]DWLRQ SURFHVV YDU\ IURP FRPS
LQVXIILFLHQW DQG VRPHWLPHYV HYHQ WRR ODERULRXV GHSHQGL
SURGXFW RU VHUYLFH 7KHUHIRUH LW ZRXOG EH XVHIXO WR SHU
WKH SUHOLPLQDU\ LQIRUPDWLRQ RI WKH VROXWLRQ EHLQJ GHVLJ
WKH PRGXODULW\ RI WKH SURGXFWL]DWLRQ SURFHVV

,Q PRGXODULW\ D V\VWHP LV GLYLGHG LQWR LQGHSHQGHQW F
HDFK SHUIRUP WKHLU RZQ WDVN DQG FRPPXQLFDWH ZLWK HDFK |
HQDEOHV IOH[LEOH GHYHORSPHQW PDLQWHQDQFH H[SDQVLRQ
HQWLWLHV RI WKH VI\VWHP DV LQGLYLGXDO SDUWV FDQ EH FKDQ
ORGXODULW\ SURPRWHV UHXVH LPSURYHV HUURU PDQDJHPHQW
SDUWV FDQ EH GHVLJQHG DQG LPSOHPHQWHG LQ SDUDOOHO )URF
PRGXODULW\ LQFUHDVHV LWV YDULDELOLW\ DQG WKH SRVVLELOLV
LV SDUWLFXODUO\ YDOXDEOH LQ (QJLQHHU 7R 2UGHU HQYLURQPH

7KH FDVH FRPSDQ\ DW WKH FHQWHU RI WKLV WKHVLV ZRUN KEC
PRGXODU WKLQNLQJ HYHQ EHIRUH WKH UHVHDUFK EHJDQ +RZ}
SKLORVRSKLHV WR HDFK RWKHU LQ D SURFHVV VHQVH LV QRW DO
EHHQ VWXGLHG DW 7DPSHUH 8QLYHUVLW\ ZKHUH UHVHDUFK UHV)>
+\EULG SURFHVV FDQ EH XWLOL]HG LQ WKH UHVHDUFK SUREOHP R

7KH VWXG\ KDV EHHQ FRQGXFWHG DV DQ HPEHGGHG VLQJOH FIL
OLPLWHG WR VWXG\LQJ D VLQJOH FDVH ZKLFK LQ WXUQ PD\ FRQV
H[DPSOH SURGXFWV 7KHVH DUH XVHG WR WHVW WKH IXQFWLRQU
7KH WKHRU\ XVHG LQ WKH PDVWHU V WKHVLY KDV EHHQ FROOHF\
SURGXFWL]DWLRQ DQG %URZQILHOG +\EULG PHWKRG 7KH HQFD?
SURGXFWL]DWLRQ SURFHVV SUHVHQWHG DV D VROXWLRQ WR WK
PDQGDWRU\ DQG RSWLRQDO WDVNV WR EH SHUIRUPHG GXULQJ S|
HOHPHQWY 7KLV XWLOL]HV *(06 DSSOLFDWLRQ ZKLFK ZDV GHYH
WKDW SUHFHGHG %URZQILHOG +\EULG PHWKRG

.H\ZRUGV SURGXFWL]DWLRQ PRGXODULW\ SURGXFW GHYHORSPH
+\EULG

7KH RULJLQDOLW\ RI WKLV WKHVLY KDV EHHQ FKHFENHG XVLQJ WK
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+HQUL 9DXKNRQHQ .DSVHORLQWLDUNNLWHKWXXUL PRGXODDUL
'LSORPLW\| VLYXD OLLWHVLYXD

7DPSHUHHQ \OLRSLVWR
.RQHWHNQLLNDQ GLSORPL LQVLQ||[ULWXWNLQWR

ODUUDVNXX

<ULW\NVHQ OLLNHWRLPLQWD NXOPLQRLWXX ORSSXMHQ ORSXNVL
WDL SDOYHOXQ WDUMRDPLQHQ DVLDNNDLOOH ROLVL PDKGRO
VXRULWWDPLQHQ RQ YIOWWIPIW|QWI 7XRWWHLVWDPLQHQ RQ SUF
PIIULWHOOIIQ MD GRNXPHQWRLGDDQ VLWHQ HWWI VHQ YDOPLVW
WHKRNNDDVWL MD ODDGXNNDDVWL 6H RQ PHUNLWWIYIl NRVN
YIKHQWII YLUKHLWI MD SDUDQWDD DVLDNDVWWW\YILV\\WW|
WXRWHNHKLW\NVHHQ WXNHH VLVILVWI \KWHLVW\|WI VHNI QRSHXV
7XRWWHLVWDPLVSURVHVVLQ W\|YDLKHHW YDLKWHOHYDW \ULW
ULLWWIPIWWI|PLI MD MRVNXV MRSD OLLDQ W\|OILWI 5LLSSXHQ V
PDKGROOLVHVWL VXRULWHWWX HQQHVWIIQ 7IPIQ YXRNVL ROLVLN
YDLKHHW SHUXVWXHQ VXXQQLWHOWDYDQ UDWNDLVXQ HVLW
WXRWWHLVWDPLVSURVHVVLQ PRGXODDULVXXGHQ WXWNLPLVWD
ORGXODDULVXXGHVVD VIVWHHPL MDHWDDQ LWVHQILVLLQ VHO?
MRWND WRWHXWWDYDW NXNLQ RPDQ WHKWIYIQVI MD NRPPXQLNRI
NDXWWD 7IPI PDKGROOLVWDD MIUMHVWHOPIQ MRXVWDYDQ NHKLV
P\|[V NRQILIJXURLQQLQ HQQDOWD VXXQQLWHOOXLOOD RVDNRNRQ
PXXWWDD WDL NRUYDWD YDLNXWWDPDWWD PXLKLQ ORGXODDUL
YLUKHLGHQ KDOOLQWDD MD WXNHH WLLPLW\|[WI NXQ HUL RVDW
7XRWWHHQ WDL SDOYHOXQ QIN|[NXOPDVWD PRGXODDULVXXV
DVLDNDVNRKWDLVHQ UIIWIO|LQQLQ PDKGROOLVXXNVLD PLNI RQ H
7R 2UGHU \PSIULVW|VVI
7IPIQ  WXWNLPXVW\[Q NHVNL|VVI ROHYDVVD WDSDXV\ULW\N
WXRWWHLVWDPLVHVWD HWWI| PRGXODDULVWD DMDWWHOXWDSDD
NDKGHQ ILORVRILDQ VRYHOWDPLQHQ NHVNHQIIQ SURVHVVLPLHOH
VLHOOI $LKHWWD RQ MR WXWNLWWX 7DPSHUHHQ \OLRSLVWRVVD
VDDYXWHWWXMD WXWNLPXVWXORNVLD YRLGDDQ K\|G\QWII WIPIQ
7XWNLPXV RQ WRWHXWHWWX VXODXWHWW X@E H B GEVEW L @ WD [}
VWXGMRVVD NRQWHNVWL RQ UDMDWWX WXWNLPDDQ \KWI WDSD)
XVHDPPDQ DQDO\WRLQWL\NVLN|Q NNWIQQ|VVI NDWVRHQ HVLPHUN
NHKLWHWWIYIQ SURVHVVLQ WRLPLYXXGHQ WHVWDDPLVHHQ 'LSO
VIVWHPDDWWLVHQD NLUMDOOLVXXVNDWVDXNVHQD WXRWWHLV)
PHQHWHOPIVWI 7XWNLPXVRQJHOPDQ UDWNDLVXNVL HVLWHOWIY]I
NDSVHORLQWLDUNNLWHKWXXUL DXWWDD KDKPRWWDPDDQ WXRW
YDOLQQDLVHW WHKWIYIW DVLDQPXNDLVWHQ JHQHHULVWHQ HOF
*(06 VRYHOOXVWD MRQND RQNLQ NHKLWHWW\ %URZQILHOG +\EU
SURVHVVLQ SRKMDOWD

$YDLQVDQDW WXRWWHLVWDPLQHQ PRGXODDULVXXV WXRWHNHK

7IPIQ MXONDLVXQ DONXSHUILVVWY RQ WDUNDVWHWWX 7XUQLWLQ 2
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, KDYH XWLOLVHG $, WRROV LQ P\ WKHVLYV

1R
<HV

7KH $, WRROV XWLOLVHG LQ P\ WKHVLY DQG WKHLU SXUSRVHV [
1DPHVY DQG YHUVLRQV RI $, WRROV
UU+ éle :21 «B6X\ :20\y1

fe@,“Tuivu62 Iyl @, AsSRPal@,“ATal@,“ATRPI
a exX:\: el(2ed6XUX \o1 :U +:eliivU62 Iyl @,“ATI

3XUSRVH RI XVLQJ $, WRROV

JRU ILQLVKLQJ DQG FRQGHQVLQJ WKH WH[W $UWLILFLDO LQWHO
DQG WH[W IRU IOXHQF\ DQG FKRLFH RI ZRUGLQJ WR VXLW WKH \
XVHG WR EUDLQVWRUP D VXLWDEOH ERG\ RI WH[W ZKLFK KRZ}
WKHVLV ZRUNHU V RZQ ZRUGV

6HFWLRQV ZKHUH $, WRROV ZHUH XVHG
&KDSWHU &KDSWHU &KDSWHU &KDSWHU &KDSWI

, DFNQRZOHGJH WKDW , DP IXOO\ UHVSRQVLEOH IRU WKH HQWLU
JHQHUDWHG E\ $, DQG DFFHSW DFFRXQWDELOLW\ IRU DQ\ Y
SXEOLFDWLRQV
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"ULWLQJ WKLV WKHVLVY ZDV QRW WKH HDVLHVW GXH WR WKF
GRLQJ LW DORQJVLGH P\ ZRUN )RUWXQDWHO\ SURGXFWL]D
YDULRXV FRPSDQ\ SURFHVVHVY KDYH EHHQ FORVH WR P\ KHEL
LV QRW D VXUSULVH = , GLG P\ EDFKHORU V WKHVLV RQ
XQLYHUVLW\ RI DSSOLHG VFLHQFHYV

7KH SDvwW \HDUV DW 7DPSHUH 8QLYHUVLW\ KDYH WDXJKW F
MRXUQH\ KDV LQFOXGHG PRUH VXFFHVVHVY DQG MR\ 7DNLQ
E\ PRYLQJ WR 7TDPSHUH ZDV GHILQLWHO\ ZRUWK LW

, DP GHHSO\ JUDWHIXO WR P\ ORYHG RQHV IULHQGV FROO
VXSSRUW RYHU WKH SDVW \HDUV 6SHFLDO WKDQNV WR P\ }
PH WR FRPSOHWH WKLY WKHVLY DORQJVLGH ZRUN DQG WR
IRU WKH LQVLIKWIXO GLVFXVVLRQV GXULQJ WKH WKHVLV S|

60RZ FRRNLQJ EXW WKH UHFLSH ZRUNHG /HW XV VWLOO F|

7DPSHUMRI 1RYHPEHU

+HQUL 9DXKNRQHQ
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3URGXFWL]DWLRQ SURFHVV

BURGXFW GHYHORSPHQW ZLWKLQ SURGXFWL]DV

BURGXFW VHUYLFH V\VWHP

BURGXFW OLIH F\FOH IUDPHZRUN DQG PDQDJHP
%YURZQILHOG +\EULG SURFHVV

6,1*/( &$6( 678'< $1' (0% (''(' 81,76 2) $1$/<6,6
&DVH FRPSDQ\ LQWURGXFWLRQ
3URGXFWL]DWLRQ LQ WKH FDVH FRPSDQ\

3URGXFW 3RUWIROLR ODQDJHPHQW
5' ODQDJHPHQW
SHTXLUHPHQW ODQDJHPHQW
BURGXFWL]DWLRQ
3URGXFW /LIH F\FOH ODQDJHPHQW
6XUYH\ DERXW SURGXFWL]DWLRQ DQG 5 '
$QDO\VLV
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JLIXUH

'LITHUHQW FDVH VWXG\ W\SHV KLJKOLJKWHG ZLWK
GHVLJQV DGDSWHG IURP <LQ S

7KH UHVHDUFK VWUDWHJ\ Rl WKHVLV ZRUN
JLWHUDWXUH VHDUFK SURWRFRO OLFKHOL HW DO
6\WWHPDWLF OLWHUDWXUH VHDUFK IRU SXEOLVKP}
SURGXFWL]DWLRQ

6\WWHPDWLF OLWHUDWXUH VHDUFK IRU SXEOLVKPF
NH\ZRUGV IURP ILUVW VHDUFK

$ WUDGLWLRQDO SURGXFW GHYHORSPHQW SURFHYV
DFWLYLWLHY FDQ EH FRQVLGHUHG DV PXWXDOO\ L
DO S

$ QHZ SURGXFW GHYHORSPHQW SURFHVV PRGHO )

$Q LQWHIJUDWHG SURGXFW GHYHORSPHQW SURFHV
SURGXFWLRQ GHYHORSPHQW SURGXFW GHVLJQ D
DUH SDUDOOHO VWDJHV 7XNNHU 7TLVFKQHU .‘
7KH SULQFLSOHYV RI IXQFWLRQDO SURGXFW GHYHO
S

6HUYLFH RULHQWHG 366 GHYHORSPHQW SURFHVV

BURGXFW 6HUYLFH 6\VWHP /HDQ 'HVLJQ OHWKRGRO
,QWI—?JUDWHG NQRZOHGJH IUDPHZRUN VWUXFWXUH
.QRZOHGJH UHTXLUHG LQ WKH VHUYLFH SDUW RI W
$I?OSURGXFSW OLIH F\FOH DV D IXQFWLRQ RI VDOHV D

S
BURGXFWL]DWLRQ DQG SURGXFW SRUWIROLR PDQD
DGDSWHG IURP /IDKWLQHQ HW DO S )LOC

S
%URZQILHOG 3URFHVV ZKHUH EOXH UHFWDQJOHV
VWHSV LQGLFDWH WKH GHSHQGHQF\ RQ HDFK HOHTF
3DNNDQHQ S

%l+ DQG KRZ LW LV GLYLGHG LQWR VHFWLRQV -XX
ORGXOH KDUYHVWLQJ WHFKQLTXH ZKLFK LV SDUW
PHWKRG -XXWL HW DO E S

2YHUYLHZ RI WKH 2IIHULQJ DQG 3URGXFW 'HYHORS
FRPSDQ\ D

BWUDWHJILF 'HHS 'LYH LV D F\FOLFDO SURFHVV WKI
SRUWIROLR PDQDJHPHQW LQ SKDVHV DQG WKHPHYV
FRPSDQ\ E

2YHUYLHZ RI 5 ' *DWH ORGHO LQFOXGLQJ JDWH GHI

FRPSDQ\ F
,GHD KDUYHVWLQJ DQG DVVHVVPHQW SKDVH DV D ¢
ORGHO DGDSWHG IURP &DVH FRPSDQ\ G

%DFNJURXQG LQYHVWLIJDWLRQ DQG LGHD GHYHORE
5" *DWH ORGHO DGDSWHG IURP &DVH FRPSDQ\
3LORW SURJUDP SODQQLQJ SKDVH DV D SDUW RI W
DGDSWHG IURP &DVH FRPSDQ\ I

3LORW DVVHVVPHQW SKDVH DV D SDUW RI WKH 5 '
IURP &DVH FRPSDQ\ J
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JLIXUH

'"HYHORSPHQW :UDS XS +DQGRYHU SKDVH DV D SD

*DWH ORGHO DGDSWHG IURP &DVH FRPSDQ\ K
2YHUYLHZ Rl WKH SURGXFWL]DWLRQ PRGHO DGDS\
FRPSDQ\ L

2YHUYLHZ Rl WKH 3URGXFW /LIH F\FOH ODQDJHPHQ
M

/LIH F\FOH SKDVHV DV WKH ILUVW GHILQLWLRQV RI
9DULDELOLW\ QHHGV IRU WKH SURGXFWL]DWLRQ S|
7HFKQLFDO UHYLHZV DQG DXGLWV DV FRQWH[W XQ
SDUWLWLRQ ORJLF RI PRGXODU SURGXFWL]DWLRQ
/JLQNLQJ YDULDELOLW\ QHHG W\SHV WR *(V DQG DS
RI ZKLFK WKHUH DUH LQ WRWDO 2QO\ SDUW RI *
DUH YLVLEOH GXH WR WKH VL]H Rl WKH PRGHO
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7DEOH ,QIRUPDWLRQ JHQHUDWHG LQ SURGXFWL]DWLRQ Sl
F\FOH SKDVH LQ SULRU WR WKH SURGXFW ODXQFK
7DEOH 7KH ILUVW LWHUDWLRQ RI *(V ZLWK UHYLHZ DQG D
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$5 DFFHSWDQFH UHYLHZ

% | + %URZQILHOG +\EULG

%13 %URZQILHOG 3URFHVV

%20 ELOO RI PDWHULDOV

&'5 FULWLFDO GHVLJQ UHYLHZ

& ( FRQFXUUHQW HQJLQHHULQJ

&3 FROODERUDWLYH SURGXFW GHYHORSPHQW
&57" &UDIW WR 'HOLYHU\

&7 &RQILIJXUH WR 'HOLYHU\

&72 &RQILIJIXUHG WR 2UGHU

'53 '"HVLJQ 5HDVRQLQJ 3DWWHUQ

(7" (QJLQHHU WR '"HOLYHU\

(72 (QJILQHHUHG WR 2UGHU

(3 H[DPSOH SURGXFW

(3 H[DPSOH SURGXFW

)45 IRUPDO TXDOLILFDWLRQ UHYLHZ

*(06 *HQHULF (OHPHQW ORGHOOLQJ 6\VWHP
)3 IXQFWLRQDO SURGXFW GHYHORSPHQW
) ( JRYHUQPHQW IXUQLVKHG HTXLSPHQW
16 LQWHJUDWHG ORJLVWLFV VXSSRUW
.3 LQWHJUDWHG SURGXFW GHYHORSPHQW
.3, NH\ SHUIRUPDQFH LQGLFDWRU

/5 355 /JRZ UDWH SURGXFWLRQ UHDGLQHVV UHYLHZ
0(7" ORGXODU (QJLQHHULQJ WR 'HOLYHU\
13" QHZ SURGXFW GHYHORSPHQW

3&$% SK\WLFDO FRQILJXUDWLRQ DXGLW

3'5 SUHOLPLQDU\ GHVLJQ UHYLHZ

3)" SURGXFW IDPLO\ GHYHORSPHQW

3/& SURGXFW OLIH F\FOH

330 SURGXFW SRUWIROLR PDQDJHPHQW
366 SURGXFW VHUYLFH V\VWHP

366/'0 3URGXFW 6HUYLFH 6\WWHP /HDQ 'HVLJQ OHWKR:
5 SHVHDUFK DQG GHYHORSPHQW

53 UDSLG SURGXFWL]DWLRQ

54 UHVHDUFK TXHVWLRQ

54 UHVHDUFK TXHVWLRQ

54 UHVHDUFK TXHVWLRQ

6)5 VI\VWHPV IXQFWLRQDO UHYLHZ

6(0 VA\VWHPVY HQJLQHHU PDQDJHU

63 VHUYLFH SURGXFWL]DWLRQ

655 VI\VWHP UHTXLUHPHQW UHYLHZ

695 VA\VWHP YHULILFDWLRQ UHYLHZ

755 WHVW UHDGLQHVV UHYLHZ

855 XVHU UHTXLUHPHQWY UHYLHZ

1% 6 ZRUN EUHDNGRZQ VWUXFWXUH



,1752'8&7,21

&RPSDQLHV LQ WKH (QJLQHHU 7R 2UGHU (72 EXVLQHVV I
WDLORUHG SURGXFW GHVLJQV +RZHYHU WKLV OHDGV W|
FUHDWLQJ FKDOOHQJHV DFURVV SURGXFW SRUWIROLR DQG
WKH &RQILIJXUH 7R 2UGHU &72 DSSURDFK ZKHUH PRGXOD!
RIIHUHG EDVHG RQ LGHQWLILHG PDUNHW QHHGV = HQDEC
UHTXLUHPHQWY DQG DGGHG FXVMAMRFHI Y®OXH 0XVRRQHHD
+IUN|QHQ S 6 K DIPW XD R K [3

ORGXODULW\ LV FHQWUDO WR SURGXFW DUFKLWHFWXUH
LOQVWDQFH 9RONVZDJHQ *URXS UHSRUWY VLJQLILFDQW DQC
(IMHFWLYH DUFKLWHFWXUH LQYROYHYV JURXSLQJ FRPSRQHQ\
EXW GHILQLQJ RSWLPDO PRGXODULW\ RIWHQ UHOLHV RQ K
6\VWHPDWLF PHWKRGY DUH QHHGHG WR LGHQWLI\ PRGXOH\
DQG WKH EURDGHU SRUWIROLR FRQVLGHULQJ SK\WLFDO SL
HW DO SS *

,Q VRPH FDVHV IXOO PRGXODUL]DWLRQ LV QRW IHDVLEOH
FXVWRPHU VSHFLILF WDLORULQJ * NQRZQ DV 3SDUWO\ FF
DSSURDFK VXSSRUWV FRPSHWLWLYHQHVYVY LQ SURMHFW EL
LPSOHPHQWDWLRBWDORWWN SSXXWL -XXWL

ORGXODULW\ DQG FRQILJXUDELOLW\ DORQH GR QRW HQVX!
DOVR HVVHQWLDO /DFN RI SURGXFWL]DWLRQ ZLWKLQ WKEFE
XQGHUVWDQGLQJ RI WKH RIITHULQJ PLQLPDO XVH RI SUHYL
FRPPHUFLDO IXQFWLRQV OXVWRQHQ +IUN|QHQ S

XQQHFHVVDU\ SURGXFWL]DWLRQ FRQVXPHV UHVRXUFHV 7K
LQYROYH FRQILIJXULQJ WKH SURGXFWL]DWLRQ SURFHVV LW
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%DVHG RQ &KDSWHU WKH UHVHDUFK SUREOHP 3+RZ WR GH
IRU PRGXODU SURGXFWL]DWLRQ SURFHVV" ZDV VHW 7KLV V

DW 7DPSHUH 8QLYHUVLW\ DQH®W DBPFRBGLQJ7WRKXXADIO 8QLY
RI " HQPDUN +DPEXUJ 8QLYHUVLW\ RI THFKQRORJ\ DQG 7HF
FROQGXFWLQJ VLPLODU UHVHDUFK DQG DUH PRYLQJ WRZDU
PRGXODUL]DWLRQ UHVHDUFK 7KHUHIRUH WKLV WKHVLV K
WRSLF

'XH WR WKH UHVHDUFK SUREOHP WKH IROORZLQJ UHVHDUF
54 KDW NLQG RI LQIRUPDWLRQ LV JHQHUDWHG LQ SUR
54 +RZ GR ZH NQRZ WKDW WKH SURGXFWL]DWLRQ SURTF

54 KDW LQIRUPDWLRQ LV QHHGHG DERXW WKH SUR
SURGXFWL]DWLRQ SURFHVV"

7KH REMHFWLYH RI WKLV UHVHDUFK LV WR IRUP DQ HQFD
SURGXFWL]DWLRQ SURFHVV XVLQJ WZR H[DPSOH SURGXFW'
SRUWIROLR 7R DFKLHYH WKH GHVLUHG HQG UHVXOW L
XQGHUVWDQGLQJ RI WKH IXQFWLRQDOLW\ RI SURGXFWL]DW
RXWSXW 7KXV WKH WKUHH UHVHDUFK TXHVWLRQV ZHUH IF
LPSRUWDQW WR XQGHUVWDQG %URZQILHOG +\EULG SURFH
FROQWH[W RI D PRGXODU SURGXFWL]DWLRQ SURFHVV 7KLYV
SURGXFWL]DWLRQ DFURVV GLIITHUHQW SURGXFWV HYHQ

FRPSRQHQWY W ZRXOG DOVR PDNH WKH SURFHVV PRUH F
HOLPLQDWLQJ UHSHWLWLYH DQG RYHUODSSLQJ ZRUN VWHS
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7KLV VWXG\ IROORZV WKH FKDUDFWHULVWLFV RI ERWK HP
ODUJHU FRQWH[W ,Q HPSLULFDO UHVHDUFK WKH UHVXO\
REVHUYDWLRQV DERXW WKH UHVHDUFK REMHFW DQG DQDO
UHVHDUFK *+ RQ WKH RWKHU KDQG + WKH UHVHDUFK REMHF
WKH DLP LV WR RXWOLQH FRQFHSWXDO PRGHOV H[SODQD
EDVHG RQ SUHYLRXV UHVHDUFK OLWHUDWXUH 7KH PDWHU
GLITHUHQW GRFXPHQWDWLRQ LQWHUYLHZV DQG YLVXDO
GLIILFXOW WR DQDO\]H TXDQWLWDWLYHO\ 8QLYHUVLW\ RI
TXDOLWDWLYH RYHU TXDQWLWDWLYH

7KH JRDO RI WKLV WKHVLV LV WR SURSRVH D QHZ SURFHV
PRGXODULW\ DQG FRQILJXUDELOLW\ 7R FUHDWH SURFHVV |
SUDFWLFH LW LV HVVHQWLDO WR WHVW WKHLU IXQFWLRQ
7KHUH DUH VHYHUDO UHVHDUFK VWUDWHJLHV ZKLFK DUH
SHUVSHFWLYH FRQVWUXFWLYH DFWLRQ DQG FDVH VWXG\
H[DFW

9LUWDQHQ S VWDWHYV WKDW FRQVWUXFWLYH UHV
VROXWLRQ RI SUREOHPV LGHQWLILHG LQ WKH FRPSDQ\ |
UHSUHVHQWDWLYHYV 2EVHUYDWLRQV LQWHUYLHZV FROOH
LQ PHHWLQJY DQG RWKHU SDUWLFLSDWLRQ LQ WKH FRPSCL
PHWKRGV RI FRQGXFWLQJ WKH UHVHDUFK 7KH IRFXV RI FR
SUHVHQWLQJ WKH GHYHORSHG VROXWLRQ VKRZLQJ WKH W
SUHVHQWLQJ WKH QRYHOW\ YDOXH DQG VWDWLQJ WKH JF
IXNND DQG 6LLWRQHQ S FROQVWUXFWLYH UHVHDU!

)LQG D SUDFWLFDOO\ UHOHYDQW SUREOHP ZKLFK DOVI
2EWDLQ D JHQHUDO DQG FRPSUHKHQVLYH XQGHUVWDQ
,QQRYDWH L H FRQVWUXFW D VROXWLRQ LGHD
'"HPRQVWUDWH WKDW WKH VROXWLRQ ZRUNYV

6KRZ WKH WKHRUHWLFDO FRQQHFWLRQV DQG WKH UH
FRQFHSW

([IDPLQH WKH VFRSH RI DSSOLFDELOLW\ RI WKH VROXW



9LUWDQHQ S DOVR UHIHUV WR WKHVH VWHSV LQ
UHVHDUFK VWUDWHJ\ ZDV XOWLPDWHO\ UXOHG RXW DV WK
WRR VXSHUILFLDO LQ SUDFWLFH FRPSDUHG WR HPEHGGHG |

$FWLRQ UHVHDUFK VWUDWHJ\ + RQ WKH RWKHU KDQG = DL
ZzD\V Rl KRZ WR RSHUDWH EDVHG RQ UHVHDUFK NQRZOHGJlI
UHVHDUFK LQIRUPDWLRQ DERXWWSWDODFWLFDO OLkIH , YKV
EDFNJURXQG RI DFWLRQ UHVHDUFK LV WKH QHHG WR GHYH
RUJDQL]DWLRQ RU D VPDOOHU XQLW ,WV NH\ IHDWXUHV L
RULHQWDWLROQVN DODYLWRQ 7LBWOQBQ S GHVFULEHV WKD
UHVHDUFK LV ZHOO VXLWHG WR DUHDV ZKHUH UHVHDUFK
SUREOHPV 7KLV UHTXLUHV WKDW WKH RUJDQL]DWLRQ DLPV
RU WKH ZRUNLQJ FRPPXQLW\ LQ VXFK D ZD\ WKDW WKH N
HPSOR\HHV PXVW EH LQFOXGHG LQ WKH GHYHORSPHQW DQC

$FFRUGLQJ WR ,UYLQH *DIILNLQ SS + LQ DF
LPSRUWDQW WKLQJ IURP DQ HPSOR\HHYV SHUVSHFWLYH
RUJDQL]DWLRQ 7KH\ KDYH OLVWHG WKH IROORZLQJ SKEC
RUJDQL]DWLRQ JHWWLQJ LQWR WKH RUJDQL]DWLRQ JHWW
RQ DQG ILQDOO\ H[LWLQJ WKH RUJDQL]DWLRQ JHWWLQJ
ODWWHU SKDVH FDQQRW EH UHDOL]HG EHFDXVH WKH UHVF
UHODWLRQVKLS ZLWK WKH WBWIHW FRBSDQ\DOAMMD L\DMDW H
XQHTXLYRFDOO\ LQ WKHLU UHVHDUFK 7KHUHIRUH DFWLRQ
VWUDWHJI\ IRU WKLV WKHVLYV

)LQDOO\ HPEHGGHG FDVH VWXG\ UHVHDUFK ZDV FKRVHQ D\
OLPLWHG WR WZR HPEHGGHG XQLWV RI DQDO\VLV 7KLV UHV
XQLW RU REMHFW RI DQDO\VLV DQG W\SLFDOO\ TXDOLWDYV
7TLHWMH S ,Q WKH FDVH VWXG\ LQ JHQHUDO LW GL
LOQGLYLGXDO UHVHDUFK REMHFWYVY ZKLFK WRJHWKHU IRUP
DUH WKH IRFXV RI WKH UHVHDUFK 8QLYHUVLW\ RI -\YIVN\OI

S FDVH VWXGLHVY FDQ EH VHHQ DV DQ XPEUHOOD
LQFOXGHV GLIIHUHQW ZD\V RI GDWD FROOHFWLRQV DQG D
IRU VXFK UHVHDUFKHV ZKLFK LQYROYH WKRURXJK LQYHVW
ZLWKLQ D FHUWDLQ UHDO OLIH FRQWH[W = WKLV SOD\V D I
FODLP WKDW WKH UHVHDUFKHU KDV D VR FDOOHG HPEHG
XQGHUVWDQGLQJ RI WKH WRSLF WKDW DULVHV IURP SHUVR



%DVHG RQ <LQTV SS UHVHDUFK DQ HPEHGGHG F
VWXG\ ZKHUH VLQJOH FDVHV FDQ EH H[DPLQHG 8VXDOO\ W
GHVLJQ RU HPEHGGHG XQLW RI DQDO\VLV DV )LIJXUH VKR
VWXG\LQJ WKH FDVH" LQ UHODWLRQ WR LWV FRQWH[W Z
VHSDUDWLRQ EHWZHHQ WKHP LV QRW ILUPO\ HVWDEOLVKH
HIDPSOH ZKHQ WKH FDVH UHSUHVHQWY DQ LPSRUWDQW WH
WR WKLV WKHVLV ZRUN
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JLIXUH'LITHUHQW FDVH VWXG\ W\SHV KLJKOLJKWHG ZLW
DGDSWHG IURP <LQ S

'KHQ GHVLJQLQJ DQ HPEHGGHG VLQJOH FDVH VWXG\ RQH R
WKH 3FDVH  DFWXDOO\ LV 7KLV UHTXLUHV D FOHDU RSHU
WKRXJKW EHIRUH IXOO\ FRPPLWWLQJ WR PDNH VXUH WKH |
$ VLQJOH FDVH FDQ DOVR LQFOXGH VPDOOHU VXE XQLWV F
GHVLJQ 7KH\ FDQ SURYLGH YDOXDEOH RSSRUWXQLWLHV IF
RYHUDOO XQGHUVWDQGLQJ RI WKH FDVH <LQ SS -
PDNHV LW HDVLHU IRU UHDGHUV WR LQWHUQDOL]H WKH UH
DQG DOVR WR VHH WKHLU FRPPRQDOLWLHYV

,Q DGGLWLRQ WR WKH DERYH PHQWLRQHG UHVHDUFK PHWK
SHDUO JURZLQJ VWUDWHI\ LQ ZKLFK D UHOHYDQW GRFXPH
SRLQW IRU LQIRUPDWLRQ JDWKHULQJ 8QLYHUVLW\ RI 2X0O>
UHVHDUFK $FFRUGLQJ WR B8RWLQHQ WKH ODWWHI



DXWRELRJUDSKLFDO PHWKRGRORJ\ LQ ZKLFK WKH UHVHDL
IRUP WKH FRUH GDWD RI WKH UHVHDUFK 7KH PHWKRG SUR"
DUH GLIILFXOW WR DSSURDFK LQ RWKHU ZD\V DQG LV SDUW
DQRG UHSHWLWLYH SUDFWLFHVY WKDW KDYH RIWHQ EHFRPH L

%»DVHG RQ WKH VHOHFWHG UHVHDUFK PHWKRGV WKH UHVH!
FRQVWUXFWHG DFFRUGLQJ WR )LIJXUH
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7KH IRFXV LV RQ DQ HPEHGGHG FDVH VWXG\ ZLWK D SDU
FROQOWM[MLY LV RSHQHG XS LQ PRUH GHWDLO LQ &KDSWHU
IXQFWLRQVDDNZWIKHK LV HIDPLQHG LQ WKH IRUP RI D VA\VWHEF
&KDSWHU DV ZHOO DV LQ &KDSWHU I[URP WKH FD
SHUVSHFWLYH 7KHVH DOVR DLP WR DQVZHU WRHBHGHMHD UF
XQLWV RI DMDARKFXVHV RQ REVHUYLQJ WKH FDVH FRPSDQ\ IU
RI YLBDDO\VWVVFRQGXFWHG LQ &KDSWHU ZKHUH WKH (
HPEHGGHG VLQJOH FDVH VWXG\ LV VIQWKHVL]HG IRU WKH ¢
WKH SDUWLWLRQ ORJLF RI WKH PRGXODU SURGXFWL]DWLRC
HIDPSOH SURGXFWV LQGLYLGXDOO\ DQG WKHQ DFURVV W|
FRPPRQ DQG ZKDW LV GLIITHUHQW 7KH WHVWLQJ LV FDUUL
ORGHOOLQJ 6\VWHP DSSOLFDWLRQ ZKLFK LV EDVHG RQ WK
VSHFLILFDOO\ GHVLJQHG IRU PRGHOLQJ SDUWLWLRQ ORJLF
VHOHFWHG HQFDSVXODWLRQ DUFKLWHFWXUH DQG WKXV LW
WKH UHVHDUFK SUREOHP

)LQDOO\ WKH SUHY L FIDXWOR HMHKQORLIRJIPHEBH W KIRFGV H D AKH G W R
PRUH GHSWK WR WKH VWXGLHG SURFHVVHV WKURXJK WKH
WKH FDVH FRPSDQ\ DQG PHWKRGYV DQG WKHLU DSSOLFDE
HPEHGGHG XQLWV RI DQDO\WLVY DQG DQDO\VLV = DV D NL
DXWRHWKQRJUDSK\ FDQ EH REVHUYHG WKURXJKRXW &KDSW
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7KLV FKDSWHU SUHVHQWY WKH WKHRUHWLFDO SDUW RI Wt
WKHPHY SURGXFWL]DWLRQ SURFHVVY DQG %URZQILHOG +\E
KDV EHHQ FDUULHG RXW PRVWO\ DV D V\VWHPDWLF OLWHU
WKHVLY WKLV FKDSWHU DOVR JRHV WKURXJK WKH VWHSV R
LW ZDV FDUULHG RXW

SHWWLFUHZ S5REHUWYV S ZULWH LQ WKHLU ERRN DET
WKH IROORZLQJ °3:6\VWHPDWLF OLWHUDWXUH UHYLHZV DU}
ERGLHV RI LQIRUPDWLRQ DQG D PHDQV RI FRQWULEXWLQJ
ZKDW ZRUNV DQG ZKDW GRHV QRW + DQG PDQ\ RWKHU W\
PHWKRG RI PDSSLQJ RXW DUHDV RI XQFHUWDLQW\ DQG LG
UHVHDUFK KDV EHHQ GRQH EXW ZKHUH QHZ VWXGLHYV DUH
YDOXDEOH DV D zZD\ RI ORRNLQJ DW DOO WKH HYLGHQFH
XQFHUWDLQW\ DERXW WKH DQVZHU 3HWWLFUHZ O5REHUWYV

SHWWLFUHZ SREHUWYV SS * LQVWUXFW WKH U
UHVHDUFK TXHVWLRQ LQWR VXE TXHVWLRQV 7KLV KHOSV \
DSSURDFKHV WR UHVHDUFK VIQWKHVLY WKH PRVW VXLWDE
WKLY DQG WKH VWUXFWXUH RI WKH UHVHDUFK TXHVWLRQ\
UHYLHZYV ZHUH VHOHFWHG 3HWWLFUHZ S5REHUWY GHILQH
ZKHUH DOO WKH UHOHYDQW VWXGLHYVY DUH LGHQWLILHG ED
UHYLHZ + RQ WKH RWKHU KDQG + DLPV WR SURYLGH DQ RY
ILHOG LQFOXGLQJ WKH PDLQ LGHDVY PRGHOV DQG GHEDW!

6HDUFK IRU WKH V\VWHPDWLF OLWHUDWXUH UHYLHZ LV H[H
HW DO S KDYH FDUULHG RXW LQ WKHLU ZRUN 7KLV H[D



Initial Keywords: Inclusion Criteria:
“modular*” AND (“decision” OR “life cycle”) Language: English
in:title OR in:abstract OR in:keywords Document type: journal papers

O

Search in Scopus and Google Scholar == 3000+ and 13000+ records
respectively

Y

Check for duplicates in the two batches —— 242 total number of available
of the first 200 papers abstracts

O

Screening of the abstracts (242 papers) = 213 potentially pertinent papers

24

lterative process: 2 rounds snowballing + = Additicn of 51 pertinent abstracts

hand-search

Screening of the abstracts (51 papers) = 41 potentially pertinent papers;
overall 254 papers

\Vs

Availability and screening of the main text = 161 papers relevant to the research

JLIXUHLWHUDWXUH VHDUFK SURWRFRO OLFKHOL H'
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JLIXUH6\VWHPDWLF OLWHUDWXUH VHDUFK IRU SXEOLVKP
IURP ILUVW VHDUFK

7KH VHFRQG V\VWHPDWLF OLWHUDWXUH VHDUFK SURYLGHC
VHFRQG UHVHDUFK TXHVWLRQ IURP WKH SURGXFWL]DWLRQ
VI\VWHPDWLF VHDUFKHY DOVR KHOSHG WR D&V WHIUQWRHP oY W IL
LV QHHGHG DERXW WKH SURGXFW LQ RUGHU WR VWDUW WK

7KH V\VWHPDWLF OLWHUDWXUH UHYLHZ DOVR GHOYHV GHH
PRGXODULW\ HPHUJHG DV D UHOHYDQW WKHPH LQ WKH FRC
VHSDUDWH QRU V\VWHPDWLF UHVHDUFK RQ PRGXODULW\ ZL
WKHVLVY VLQFH WKH DXWKRU KDG SUHYLRXVO\ VWXGLHG PR
8QLYHUVLW\ &RQVHTXHQWO\ FRXUVH PDWHULDOV IURP W
PHWKRG ZHUH XWLOL]HG

SURGXFWL]DWLRQ SURFHVYV

SBURGXFWL]DWLRQ UHODWHV WR WKH SURFHVV RI DQDO\]L
VXLWDEOH HOHPHQWYVY HLWKHU WDQJLEOH RU LQWDQJLEC
GHOLYHUDEOHV WKDW LV VWDQGDUGL]HG UHSHDWDEOH D



ZHOO SURGXFWL]HG LV HDVLHU WR SXUFKDVH VHOO DQG P
RIITHU EHQHILWY GHSHQGLQJ RQ WKH SURGXFW W\SH 7KH E
DWWULEXWHG WR LWV HIIHFW RQ LPSURYLQJ WKH PRQLWRL
ZHOO DV VXSSRUWLQJ QHJRWLDWLRQV DQG WHQGHUV E\
FXVWRPL]DEOH HOHPHQWY ,Q RWKHU ZRUGV SURGXFWL]EC
GHYHORSPHQW ZKLFK PDNH DQ DEVWUDFW RIIHULQJ * HY!
RQHV DQG PDNHV WKHP VLPXOWDQHRXVO\ PRUH XQGHUVW
VWDNHKROGHUV LQYROYHG LCGHWKHOSSRFHV WU NI|Q® Do Q
SS OXVWRQHQ +IUN|QHQ SS +

3URGXFWL]DWLRQ FDQ DOVR EH FDUULHG RXW E\ XVLQJ
SURGXFWL]DWLRQ 53 $FARRU®IOQJIBR +IQQLQHQ +

LW ZDV GHYHORSHG EHFDXVH WUDGLWLRQDO SURGXFWL]DW
IRU VROXWLRQ FHQWULF EXVLQHVV ZKHUH QHZ GHPDQGV P
IRUJHWWLQJ WKH PDQDJHDELOLW\ RI WKH SURGXFW &RPS
GRHVY QRW PDNH DQ\ UDGLFDO LQQRYDWLRQV EHFDXVH LW
GHVLJQ DV SRVVLEOH 7KHUHIRUH WKH RIIHUHG VROXWLR
GHVLJQHG E\ WKH FRPSDQ\ IRU H[DPSOH IURP WKH H[LV
H[FOXGHV WKH SRVVLELOLW\ R GHYHORSPHQW Rl WRWDOO\
LQ VKRUWHU WHUP SODQQLQJ FRPSDUHG WR PRUH WKRURX
SUHGLFWDEOH GHOLYHU\ WLPH B6XFFHVVIXO XVH RI 53 DOV
XVH 7KH IUDPHZRUN PXVW WDNH VWDNHKROGHU UROHV DQ
VR WKDW WKH UHVRXUFH DQG ZRUNORDG PDQDJHPHQW LV
DQG ULJKW WLPHG ,W PXVW DOVR EH FRPSDWLEOH ZLWK R
DV VDOHV VXSSO\ FKDLQ PDQDJHPHQW DQG UHVHDUFK DQ!

$V PHQWLRQHG LQ WKH EHJLQQLQJ RI WKLV &KDSWHU SU
LQWDQJLEOH SURGXFWV VXFK DV VHUYLFHV LQVWHDG RI
WKH LQGXVWU\ VWUXFWXUH LQ GHYHORSHG FRXQWULHV FF
VZLWFK WR VHUYLFH RULHQWHG LQIRUPDWLRQ EDVHG P
FRQVLGHUHG DV VHOI HYLGHQW EHFDXVH ZKHQ PDQXIDFV
SURGXFWL]DWLRQ LV HDV\ WR XQGHUVWDQG DV WKH RXWSE
SURGXFW + VRPHWKLQJ WKDW FDQ EH WRXFKHG RU KHOG L
RWKHU KDQG + LV VWUXFWXUDOO\ GLIIHUHQW DQG WKXV
IHDWXUH PDNHV VHUYLFH SURGXFWV FKDOOHQJLQJ DQG G
VHOO 'HVSLWH WKLV WKH\ VKRXOG EH FRQVLGHUHG DV FR
VDPH PDQQHU DV WDQJLEOH SUHRWXFWVS 6KDBEWXP®KD

S +IUN|QM PO SS +



$FFRUGLQJ MMR DIQUWS$ WKH WHUP 3VHUYLFH SURGXFW"™
PHDQ WKDW WKH LQWDQJLEOH SURGXFW KDV EHHQ SURGXF
DV D VIQRQ\P IRU VHUYLFH RIITHULQJ +RZHYHU ZKHQ SURGX
SULQFLSOHV DV ZLWK SURGXFWL]LQJ WDQJLEOH SURGXFWYV
VROXWLRQ DQG GHILQLQJ WKH WDUJHW JURXS IRU LW 7KF
HVSHFLDOO\ IRU VHUYLFH SURGXFWL]DWLRQ 63 IRU H[DPS
VHUYLFH DQG GHILQLQJ WKH VHUYLFH RIITHULQJ FRUH VX
GHVLJQLQJ LWV GHOLYHU\ DQG SURFHVVHV LQWR PRUH Ut
GRFXPHQWLQJ WKH SURFHVVHY DV ZHOO DV ZRUNLQJ PHWK
DOVR UHIHUUHG WR DV 3VHUYLFH EOXHSULQWV" ZKLFK DUF
RI D WDQJLEOH SURGBMWFWO +BEBN|QHQ 6 KD P VEX\M| RX(D

s OXVWHRWQ D@ S

6DOHV SOD\ D PDMRU UROH LQ VXFFHVVIXO SURGXFWL]D\
VDOHVSHRSOH FDQ GHWHUPLQH KRZ PXFK FXVWRPL]DWLR
SURILWDEOH DQG SDUDOOHO ZLWK WKH GHILQHG SURGXF\
VRSKLVWLFDWHG DQG H[WHQVLYH D FRQILJIXUDWRU WRR
VWDNHKROGHUV WR PDQDJH HYHQ FKDOOHQJLQJ YDULHW\
WKRXJK EXW VHHQ DV DQ DVVHW WR PHHW WKH UHTXLUH
HIITHFWLYHO\ 7KXV LW UHTXLUHV D JRRG WHFKQLFDO DQG
VHUYLFH IURP WKH VDOHV RBHW QO]DBBRQ +IQQLQ@GHQ

SURGXFW GHYHORSPHQW ZLWKLQ SURGXF!
$V H[SODLQHG LQ &KDSWHU S SURGXFW GHYHOR

SURGXFWL]DWLRQ ,Q DGGLWLRQ WR WKLV DFFRUGLQJ WR
PDQXIDFWXULQJ SURFHVYV VWDUWYV ZLWK WKH SURGXFW GHY
WDNHV SODFH 'HVLJQ UHIHUV WR DFWLYLWLHY UHODWHG
GHFLGLQJ RQ WKH PHFKDQLFDO DUFKLWHFWXUH RI WKH
SURFHVVHY DQG HQJLQHHULQJ WKH YDULRXV FRPSRQHQW
WKH SURGXFW '"HYHORSPHQW = RQ WKH RWKHU KDQG *= UHI
WKH PDUNHW RSSRUWXQLW\ IXQFWLRQDO UHTXLUHPHQW)\
UHILQLQJ WKH SURGXFW XQWLO LW LV UHDG\ IRU PDQXIDI
SURGXFW GHYHORSPHQW SURFHVV WKH GHVLJQ SKDVH WD?!
IXOO VFDOH PDQXIDFWXULQJ PRVWO\ LQ VHTXHQWLDO VWEF
DUH FKDQJHG RU UHILQHG ODWHU GXH WR PDQXIDFWXULQJ
WLPH .DPUDQL 1DVU S
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J)LIXUH$ WUDGLWLRQDO SURGXFW GHYHORSPHQW SURFH'
FDQ EH FRQVLGHUHG DV PXWXDOO\ LQGHSHQGHQW ,VD

$V RQH H[DPSOH RI D VHTXHQWLDO SURGXFW GHYHORSPHQ

+ GHILQH WKDW D QHZ SURGXFW GHYHORSPHQW 13
JHQHUDWLRQ VWDJH )LJXUH ZKLFK FDQQRW RQO\ EH GU
,Q DQ LGHDO VLWXDWLRQ WKH LGHDV FRPH IURP WKH FXVW
WKHQ IXUWKHU UHILQHG LQ FRRSHUDWLRQ ZLWK LQWHUQD(
WR EHFRPH VRPHWKLQJ WKDW FDQ EH SURGXFWL]HG WKH
ZKHUH WKHLU FRPPHUFLDO SRWHQWLDO DQG FRPSDWLELOL
VWUDWHJI\ DUH HYDOXDWHG 'XULQJ WKH EXVLQHVV SODQV
SODQV DUH PDGH IRU WKH LQSXW IURP WKH SUHYLRXV S
SRWHQWLDO 7KLV LV GRQH ZLWK WKH KHOS RI YDULRXV D
UHDFKHG LQ WKLV UHJDUG WKH SURGXFW GHYHORSPHQW S

~

RI WKH SURGXFW LV PDGH DQG WKLV LV IXUWKHU GHYHORSE
WHVWYV

Idea
! Product _____,
Generation Development Market

Business Product

Screening —m—» Plans Launch

JLIXUHS QHZ SURGXFW GHYHORSPHQW SURFHVYVY PRGHO )

%HIRUH WKH IXOO SURGXFW ODXQFK LV FDUULHG RXW WK
PDUNHW SKDVH ZKHUH WKH FRPPHUFLDO SRWHQWLDO LV



FRQGLWLRQV IRU H[DPSOH LQ D FHUWDLQ JHRJUDSKLFDO
SKDVH QHFHVVDU\ LPSURYHPHQWY DUH PDGH WR EXVLQHV)
UHOHDVH WR WKH HQWLUH PDUNHW 7KH SURGXFW ODXQFK
SURFHVV ZKHUH WKH GHYHORSHG SURGXFW LV GHVLIJQHG \
W\SLFDOO\ SUHSDUH D ODXQFK SODQ ZKLFK VFKHGXOHV YL
VWDNHKROGHUVY PXVW EH FRQVLGHUHG 7KH PHDVXUHV LQF
SURGXFW DQG SURGXFW VXSSRUW WUDLQLQJ )LOO OF.HH

'HSHQGLQJ RQ WKH HQJLQHHULQJ DSSURDFK WKH GHVLJQ
WKH SURGXFW FDQ EH HLWKHU PXWXDOO\ LQGHSHQGHQW
LQWHJUDWHG :LWK WKH SKDVHV LQWHJUDWHG FRQFHUQV
DGGUHVVHG DOUHDG\ GXULQJ WKH GHVLJQ SKDVH 7KLV LV
HQJLQHHULQJ &( DSSURDFK 7RGD\ PRVW SURGXFW GHYHC
LQWHJUDWHG SDUDOOHO RU FRQFXUUHQW DSSURDFK &(
VIVWHPDWLF ZD\ Rl GHVLJQLQJ SURGXFWV DQG SURFHV\
PDQXIDFWXULQJ DQG VXSSRUW 7KLV DSSURDFK PDNHV GHV
RI D SURGXFW IURP GHVLJQ WR GLVSRVDO ZKHQ FKRRVLC
PDUNHWLQJ DQG PDQXIDFWXULQJ GHSDUWPHQWYV WR GHVL
VWDNHKROGHUV FRXOG LQIOXHQFH WKH FRVW HIIHFWLYHQ
.DPUDQL 1DVU SS + 6DNDR /LQGDKO S

'KHQ WDONLQJ DERXW &( FRQFHSWV VXFK DV FROODERUD
LQWHJUDWHG SURGXFW GHYHORSPHQW ,3' DQG IXQFWLR!
DOVR GLVFXVVHG ,Q &3' SURFHVV WKH SURGXFW OLIH F\F
EHLQJ DQDO\]HG LQ WKH HDUO\ VWDJHV RI WKH GHVLJQ
NQRZOHGJH IURP VHYHUDO GLIIHUHQW VXEMHFW DUHDV DQC¢
7KH LQWHJUDWLRQ RI H[SHUWLVH DV SDUW RI WKH HQWLU
LQIRUPDWLRQ DQG JHQHUDOO\ WR LQWHUDFW 7KLV LV GF
GHSDUWPHQWY DQG LQGLYLGXDOV &3' SUDFWLFHV DUH U
FRPSHWLWLYH SURGXFWV LQ WRGD\TV G\QDPLF PDUNHW I

,Q SUDFWLFH ,3' FRQWDLQV WKH VDPH HOHPHQWYVY DV &3' E
RI PDUNHWLQJ E\ EULQJLQJ LW WRIJHWKHU ZLWK GHVLJQ DQ
HOQWLUH EXVLQHVYV IXQFWLRQV %HFDXVH RI WKLV XQGHU\
PDQDJLQJ WKHP LV WKH NH\ WR HIIHFWLYH ,3" 7KH SURGXI
EH EDVHG RQ WKHVH IDFWRUV DV ZHOO /LNH WKH &( DSSUR
RU FRQFXUUHQW LWHUDWLYH SURFHVV IURP WKH SHUVSHF
HW DO S .DPUDQL 1DVU S
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JLIXUH$Q LQWHJUDWHG SURGXFW GHYHORSPHQW SURFH
GHYHORSPHQW SURGXFW GHVLJQ DQG PDUNHWLQJ SODQ¢
7TLVFKQHU S

$FFRUGLQJ WRH{W DNOVVBQ D FRPPRQ SURGXFW GHYHOR!
DLPV WR GHYHORS DQ DUWHIDFW WKDW PHHWYV WKH FXVWRF
RQ HQJLQHHULQJ D PRUH FRPSUHKHQVLYH VROXWLRQ WK
LQWDQJLEOH HOHPHQWY 7KLV ZRXOG FUHDWH YDOXH IRU V
QHHG IRU WKH )3' SURFHVV )LJXUH

* Customer Provided to

Has a

Realilrararit Functional Product
SRAomantS Development

Realised by

| | | |

[Hardware][ Software ][ Services M Offer ]

Expressed as

JLIXUH7KH SULQFLSOHV RI IXQFWLRQDO SURGXFW GHYHOTI

$V )LIXUH LQGLFDWHYVY WKH FXVWRPHU SOD\V D YHU\
GHYHORSPHQW SURFHVV )RU WKLV UHDVRQ LW LV QHFHVV
LQ WKH SURFHVV EHFDXVH WKH QHHGV DUH WUDQVIRUPHG
)3'" SURJUHVVHV 7KH RXWSXW RI WKH SURFHVV LV 3SURYLGHF}
GXH WR LWV VROXWLRQ RULHQWHG IRUP ZKLFK LV ZK\ LW L
,VDNVWWR@DO S

SURGXFW VHUYLFH V\VWHP
7KH FRQWLQXRXV DQG GLYHUVH QHHG WR VDWLVI\ FXVWRP

DQG LQWDQJLEOH JRRGY DUH RITHUHG WR WKHP DV D VLQ.



HOHPHQW LV UHODWHG WR WKH SK\VLFDO SURGXFW LWVHOI

SURGXFW VHUYLFH VI\VWHP + DV DOVR PHQWLRQHG LQ &KD

RITHULQJ RQO\ VHUYLFHV RU SURGXFWV WR 366 KDV EHF

VLIJQLILFDQWO\ KLJKHU SWRDIOW BSDUJLQWVXV.WWRQBQ S
6DNDR /LQGDKO $IW DOHKDBWHU

.LPHW DO S FODLPV WKDW 366 EULQJV QHZ GLPHQVL
SURGXFWV RU VHUYLFHV )LUVW FRPSDQLHV FDQ LPSURY!
FOLHQWV WKURXJK 366 6HFRQGO\ 366 HQDEOHV WKH XVH R
PHWKRGV LQ WKH VROXWLRQ 7KLV LV EHFDXVH 366 LV DQ
WDQJLEOH SURGXFWYV DQG QRQ RZQHG DQIWLIAVDRILEOH VF
LOOXVWUDWH WKLV XVLQJ WKUHH GLIIHUHQW 366 FDWHJRL
UHVXOW RULHQWHG ,Q SURGXFW RULHQWHG 366 WKH SK
FRPSOHPHQWDU\ VHUYLFHV WKDW UHODWH WR WKH SK\VLF
RWKHU KDQG + DQ HQWHUSULVH OHDVHV LWV WDQJLEOH JR
WKH WHFKQLFDO PDLQWHQDQFH DV ZHOO DV WKH RZQHUV
FXVWRPHU LV SD\LQJ IRU WKH RXWSXW ZKLFK WKH SK\VLFDC
WKH VWDNHKROGHUV ZKR FUHDWH YDOXH WR 366 DUH YHU\
DQG FXVWRPHWVDOLP S 2QH RI WKH FKDOOHQJHV RI W
SURYLVLRQ LV LQWHUQDOO\ FRPPXQLFDWLQJ WKH FKDQJHG
ILQGDKO SS

.LPHW DO SS * SUHVHQW LQ WKHLU UHVHDUFK D |
RULHQWHG 366 GHYHORSPHQW SURFHVV EDVHG RQ &RRS
SURFHVV %UJHPDQQ V VHUYLFH GHYHORSPHQW SURFHVV
SURMHFWY ZKLFK ZHUH FRQVWUXFWHG WRJHWKHU E\ 7XN
QXWVKHOO WKH SURFHVYVY VWDUWYVY ZLWK WKH RYHUYLHZ RI
XS D SURMHFW WHDP DQG HQGV ZLWK WKH ODXQFK RI Wk
LPSOHPHQWDWLRQ PHWKRG RI WKH VROXWLRQ KDV EHHQ P.
SDUWQHU



Service

Strategic Idea Generation and . . .
Planning SR } Provider

= Situation = Investigating customer = Designing key service features
analysis needs and desired value for each core function

= Objective — Interviews — As-is analysis & desired
formulation — Surveys value = Design direction =

= Team setting —  Benchmarking Use case & scenario

— References

= Partner
selection = Deriving functions from
customer needs

>

-\
Feasibility check, Verification,

Fegdj};p]pk, Red;#n

Product Development

- QFD

= Linking functions to
desired value for each
user context

Product
Partner

= Prioritizing functions

*  Product design
= Pilot test & modification

and selecting core
functions

— AHP

= Manufacturing products

JLIXUH 6HUYLFH RULHQWHG 366 GHYHORSPHQW SURFI

7KH PRGHO GLIIHUV IURP WKH SUHYLRXVO\ PHQWLRQHG PH
VWHSV WKH SURSRVHG SURFHVV LV D PL[ Rl VHTXHQWLDO
GHYHORSPHQW LQFOXGHV SURGXFW GHYHORSPHQW DV Zt
JHQHUDWLRQ DQG VWUDWHJILF SODQQLQJ DUH VXFFHVVLYl!
SURGXFW GHYHORSPHQW DUH SDUDOOHO )LJXUH 2QH R|
PRGHO KDV EHHQ GHYHORSHG LQ WKLV K\EULG PDQQHU L\
VROXWLRQ LV RXWVRXUFHG 7KH\ KDYH SODQQHG WKDW W
PDLQO\ IRFXV RQ GHYHORSLQJ WKH VHUYLFH SDUW RI Wl
LQIRUPDWLRQ VKDULQJ DQG FRRSHUDWLRQ ZLWK WKH SK\V
WKH SURGXFW VHUYLFH LQWHJUDWHG WHDP FDQ XQGHUVWI
WR EXLOG D FRPPRQ XQGHUVWDQBWQDCEDBHG RQ 6MDHIIDR LI
/ILQGDKO SS +

$V DQRWKHU DSSURBWKDOGH]]|B®WWD +* KDYH SURSRVH
DOWHUQDWLYH SURFHVV PRGHO IRU SURGXFW VHUYLFH V\
'"HVLIJQ OHWKRGRORJ\ 366/'0 J)LIXUH 7KLV FRQVLGH

VKRUWFRPLQJV RI SUHYLRXV GHVLJQV ZKLFK DUH UHOD!
XQGHUVWDQGLQJ RI WKH RSHUDWLQJ PRGHO DV ZHOO DV \
RU WKH VHUYLFH LQVWHDG RI DQ LOQWHJUDWHG V\VWHP 7R
I[IURP /HDQ 3URGXFW '"HYHORSPHQW ZHUH DGRSWHG WR WKH
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JLIXUH BURGXFW 6HUYLFH 6\VWHP /HDQ 'HVLJQ OHWKR

S

366/'0 FRQVLVWYV RI IRXU SKDVHV FXVWRPHU DQDO\VLV VF
ILQDO GHVLJQ DQG RITHULQJ DQDO\VLV ,Q VXPPDU\ LW FDC
VWDJHVY DUH LQ WKH FXVWRPHU V VHFWLRQ GXH WR WKH
QHHGV 6WHSV WZR DQG WKUHH + RQ WKH RWKHU KDQG =* |
LOQWHIJUDWHG SURFHVV FRXOG EH PDQDJHG DV FRVW HIIHFW
OHDQ PHWKRGV DQG HWOBY SH]]IRWWD

6SHDNLQJ RI 368 W»DQW HLE KDYH LGHQWLILHG WKD'
VHUYLFHVY PXVW EH GHVLIQHG WRJHWKHU EHFDXVH HQW
GHPDQGLQJ DERXW VHUYLFH GHOLYHU\ ,Q RUGHU WR VXFF
I[IURP WKH WHFKQLFDO SURGXFW GHYHORSPHQW DQG OLIH F\
PXVW EH H[DPLQHG IURP WKH SHUVSHFWLYH RI 366 SDUDG
GHYHORSLQJ 366 VIVWHP D FRPSDQ\ PXVW DOVR GHYHORS I
WR GHOLYHU LW 7KHUHIRUH D NQRZOHGJH PDQDJHPHQW IU
J)LIXUH ZKHUH LQWHJUDWHG DSSURDFK WR WKH GHVL
RUJDQL]DWLRQ LV DW WKH FHQWHU



Service i Behaviour / — Operating Installation
features attributes methods environment

Life cycle system|

[ Produst }—{ Process
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= - | Equipment Information Raw
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Module ||materials | | feature Facility [Drawing | [Standards |
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|Enterprise || Factory | Shop || Cell | Station | o
JLIXUH ,QWHIJUDWHG NQRZOHGJH IUDPHZRUN VWUXFW

,QVWHDG RI 366 LQ WKH PLGGOH RI )LIXUH SOLIH F\FOH V
OHYHO FODVV EHFDXVH WKLV LQGLFDWHV WKH FRPELQDW
VHUYLFH ,W DOVR LQGLFDWHV WKH FKDOOHQJH RI WKUR
IUDPHZRUN DOVR LQFOXGHV WKH VHUYLFH FRPSRQHQW DC
JLIXUH KHD[WBU SS +

[Service knowledge |

[
[ Tooling | [ Spares | [Serviceability | [Maintenance|  [Training]|

[Definition| [Availability| | Cost | [Numbering| |Training Field
material activities
[ [ 1
Production Service centre Test
Tooling l tooling I | procedures
JLIXUH .QRZOHGJH UHTXLUHG LQ WKH VHUYLFH SDUW
DO S

7KH NQRZOHGJH QHHGHG LQ VHUYLFHV DV SDUW RI OLIH
FDWHJRULHV (DFK RI WKHVH LQSXWV SOD\ D PDQGDWRU\
SURFHVV EHFDXVH WKH\ KHOS WR PD[LPL]H WKH SURGXFW
HIILFLHQW ZD\ SRVVLEOH )URP WKH ZKROH NQRZOHGJH IUD
LW DOVR PDNHV WKH H[FKDQJH RI NQRZOHGJH UHODWHG WHF
%D[WMUDO SS



SURGXFW OLIH F\FOH IUDPHZRUN DQG PDQ
$W WKH HQG RI &KDSWHU WKH IDFWRUV LQIOXHQFLQJ

GLVFXVVHG IURP LWV SRLQW RI YLHZ *HQHUDOO\ VSHDNLQ.
LV EHLQJ GLVFXVVHG LQ WKLV FRQWH[W ZKLFK GHVFULEH"
LGHD WR WHUPLQDWLRQ ,W DOVR GHPRQVWUDWHYV WKH [IX
WLPH )LIJXUH 1RZDGD\V WKH OLIH F\FOH SHUVSHFWLYH
WR FRQVLGHU HQYLURQPHQWDO GHVLJQ DVSHFWYV )LOO
/ILQGDKO S
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Development Introduction Growth Maturity Decline
JLIXUH $ SURGXFW OLIH F\FOH DV D IXQFWLRQ RI VDO
S
)LOO OF.HH SS * FODLP WKDW VHYHUDO HQWLWL

RIWHQ LIQRUH WKH GHYHORSPHQW SKDVH WKDW EULQJV WHK
SODFH 7KXV WKH\ SUHVHQW D ILYH VWDJH 3/& PRGHO DV V
RI GHYHORSPHQW LQWURGXFWLRQ JURZWK PDWXULW\ D
LQFOXGHV WKH DFWLYLW\ WKDW GRHV QRW \HW LQFOXGH W
WR GHFOLQH DUH UHODWHG WR WKH EXVLQHVV VLGH ZLV
FRPPHUFLDO SKDVHV WKH FRVWV WKDW WKH GHYHORSPH(
ZLWKRXW SURILWDELOLW\ DUH FRPSHQVDWHG $W WKH HQ
ORVH WKHLU FRPPHUFLDO SRWHQWLDO GXH WR QHZ SURGX
DUH SKDVHG RXW IURP WKH PDUNHW ,Q RWKHU ZRUGV SU
WKHLU VDOHV KLVWRU\ IROORZV DQ 6 VKDSHG FXUYH DV FI

3URGXFW OLIH F\FOH PDQDJHPHQW 3/0 DV LWV QDPH VXJ
WR GHYHORS PDQDJHDEOH SURGXFW OLIH F\FOH FRQFHSW 1|
W SOD\V D FHQWUDO UROH LQ LQIRUPDWLRQ PDQDJHPHQW
DFTXLULQJ DQG VKDULQJ LQIRUPDWLRQ 3/0 KDV DOVR SU
LQYROYHG ZLWK GLITHUHQW SKDVHV RI WKH OLIH F\FOH WR
RYHUDOO FRVWY DQG WR ODXQFK WKH SURGXFW IDVWHU 3



DQ ,7 VIVWHP ZKLFK
VWDNHKROGHUYV

IDFLOLWDWHY FRRSHUDWLRQ DQG LQ
)LOO OF.HH H®SDO =SS +IQQLQHQ

ODQDJLQJ SURGXFWYV DQG WKH HQWLUH SRUWIROLR DFUR\
VWUXFWXUH WKDW VHSDUDWHV FRPPHUFLDO DQG WHFKQ
SURGXFWL]DWLRQ RI ERWK 7KH SURGXFW VWUXFWXUH SDU
RITHULQJ E\ GHILQLQJ ZKDW FDQ EH GHYHORSHG PDUNHWHC
PRGHOLQJ RI FRPSRQHQW LQWHUUHODWLRQVKLSV &RPPHU
PDUNHWLQJ DQG VDOHV IXQFWLRQV WR VKRZ FXVWRPHU"
THFKQLFDO SURGXFWL]DWLRQ *+ RQ WKH RWKHU KDQG DVV
DQG UHVRXUFHYVY 7KH FRPPHUFLDO DQG WHFKQLFDO VWUXF\
RWKHU EHFDXVH XQGHUVWDQGLQJ WKH FRQQHFWLRQWVEHW Z

+
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Introduction "Maturity”
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JLIXUH BURGXFWL]IDWLRQ DQG SURGXFW SRUWIROLR |

DGDSWHG IURP /IDKWLQHQ HW DO S )LOO  OF

:KLOH SURGXFWL]LQJ D FRPPHUFLDO SURGXFW SRUWIROL
UHIJDUGOHVV RI ZKHWKHU SURGXFWL]LQJ D WDQJLEOH RU
FKRVHQ FRQILIJXUDWLRQ VKRXOG EH KDQGOHG YLD VDOHV
SRUWIROLR EXW WKLV FDQ YDU\ GHSHQGLQJ RQ FRPSDQ\
SURGXFWL]DWLRQ RI SK\VLFDO DQG VHUYLFH SURGXFWV W]



VLGH RI WKH SRUWIROLR 7DQJLEOH SURGXFWV FRQVLVW
FRPSRQHQWY ZKHUHDV LQ FDVH RI LQWDQJLEOH SURGXFW
FDOOHG SURFHVVHV VXE SURFHVMWVDIDQGSWDVN\DKWKQWR C
DO SS

7HFKQLFDO IHDWXUHV RI D SURGXFW DUH WUDGLWLRQDC
GHYHORSPHQW 3)' &RPPHUFLDO FRXQWHUSDUWYV + RQ Wt
SURGXFW SRUWIROLR PDQDJHPHQW 330 )LJXUH 330 FI
SURGXFW JURXS RU SURMHFW RQ D PRUH KROLVWLF OHYH
LQVWHDG RQ WKH PDQDJHPHQW RI DQ LQGLYLGXDO SURGXF
SURGXFW SODWIRUPV LQFOXGLQJ UH XVDEOH DVVHWV WR V
SURGXFW YDULDQWY %RWK DSSURDFKHV VHHN WR PD[LPL]
WKURXJK SURGXFWL]DWLRQ ZLWKRXW H[FOXGLQJ HDFK RW
GHVLIJQHG SURGXFW VWUXFWXUH FDQ EH UXLQHG E\ LQVXI
SRVLWLYH UHVXOWV EH REWDLQHG ZLWKRXW DSSURSULDW
WKH ZKROH SURGXFW VWUXFWXUH FXVWRPHU QHHGV DQG
UHTXLUHPHQWY PXVW DOVR EH FRQVLGHUHG ZKLOH GHVLJC
SURGXFW IDPLO\ WR EH FDSWXUHG GXULQJIJHWKBOSURS XFW
+ IDKWIMQBQ S

ORGXODULW\ DQG FRQILJXUDELOLW\ FDQ EH VHHQ FRQQHF
IURP SURGXFW YDULHW\ WRZDUGV PRGXODU SURGXFW IDPL
E\ XVLQJ %URZQILHOG +\EULG SURFHVV

%YURZQILHOG +\EULG SURFHVYV

$ PRGXODU DQG FRQILIXUDEOH SURGXFW VWUXFWXUH HQDE
RI UDSLGO\ FKDQJLQJ FXVWRPHU UHTXLUHPHQWY DQG EULC
WR DOUHDG\ LGHQWLILHG FXVWRPHU QHHKSW BBU BDUNHW V
6KDPVX]]RKDDO S $FFRUGLQJ WR 3DNNDQHQ SS

DUH SUHYLRXV VWXGLHVY RQ PRGXODU SURGXFW VWUXF
FRPSUHKHQVLYH DSSURDFK IURP D SUDFWLFDO SRLQW R
%URZQILHOG 3URFHVV %13 ZDV SURSRVHG WR RYHUFRPH W
UHIHUV WR WKH UHXVH RI DYDLODEOH DVVHWY DQG WKH X\
GHVLJQ DQG VROXWLRQV DUH FRQVWUDLQHG E\ H[LVWLQJ V

%13 LV FRPSRVHG RI ILYH NH\ GHVLJQ HOHPHQWY SDUWL!
PRGXOHV LOQWHUIDFHVY DQG FRQILIXUDWLRQ NQRZOHGJH
HOHPHQWY RI ORGXOH 6\VWHP 7R GHILQH WKHVH HOHPHQ'



GHYHORSHG 7KH UHODWLRQVKLSV EHWZHHQ VSHFLILF GHV
LOOXVWUDWHG LQ )LIJXUH JURP D GHVLJQ SHUVSHFWLY}
FUHDWLQJ D PRGXODU DUFKLWHFWXUH IRU D SURGXFW |
DVVRUWPHQW IURP JURZLQJ H[FHVVLYHO\ RYHU WLPH ZKLF
DQG GLVUXSW ERWK WKH VDOHV GHOLYHU\ SURFHVYVY DQG O/

S
Rertipine Set of Modules Interfaces Architecture Ceriisnanon
Logic Knowledge

1. Target setting based on business environment

‘ 2. Generic element model of the Module System |

[ 3. Architecture: generic elements and interfaces |

4. Target setting based on customer environment |

5.Preliminary product family description

| 6. Configuration knowledge: generic elements and customer needs

| 7. Modular architecture: modules and interfaces ’

| 8. Configuration knowledge: module variants and customer needs

9. Product family documentation |

10. Business impact analysis I

YLIXUH %URZQILHOG 3URFHVVY ZKHUH EOXH UHFWDQJ
VWHSYV LQGLFDWH WKH GHSHQGHQF\ RQ HDFK HOHPHQW RI
S

$W WKH KHDUW RI %13 LV WKH GHILQLWLRQ RI JHQHULF HOF
*(FDQ EH VHHQ DV DQ DEVWUDFW EXLOGLQJ EORFN LQ VWU>
DUH WKHQ GHWHUPLQHG E\ ZKLFK HQWLWLHV WKH FDVH FRP
Rl DVVHPEOLHVY VXE DVVHPEOLHV RU HYHQ LQGLYLGXDO

LQ PLQG VR WKDW *(V GR QRW RYHUODS RQH DQRWKHU 7KL
LV GHILQHG DV DQ LQGLYLGXDO *( LW FDQQRW EH XVHG

VLPXOWDQHRXVO\ &RPPRQDOLWLHVY EHWZHHQ WKH GLIIHUF
Dv ZHOO ,I WZR RU PRUH VXJIJHVWLRQV IRU HOHPHQWYV K
FRQVLGHUHG 7KLV ZLOO UHGXFH WKH QXPEHU RI XQQHFHV
DQG WKXV PD[LPL]HV WKH EHQHILWY RI PRGXODULW\ 3DNN



'"HILQLQJ *(V LV RQO\ SDUW RI %13 £+ HTXDOO\ LPSRUWDQW L
SDUWLWLRQ ORJLF 7KLV LQYROYHV DQDO\][LQJ RSSRUW)
DVVHPEOLHYV LQ UHODWLRQ WR *(V DQG DVVHVVLQJ WKH Q
YDULDELOLW\ QHHGY 7KH DQDO\VLV XVHV LQIRUPDWLRQ I
*(V WR H[SORUH GHSHQGHQFLHV EHWZHHQ GLIITHUHQW YLHZ
WR DW OHDVW RQH *( ZKLFK LV GRQH E\ UHYLHZLQJ QHHG\
UHOHYDQW *(V

7ZR SULQFLSOHYV JXLGH WKLY OLQNLQJ

*(V XQUHODWHG WR FXVWRPHU QHHGVY DQG WKXV YDU
VWDQGDUGL]DWLRQ

*V OLQNHG WR PXOWLSOH FXVWRPHU QHHGV DQG °
PRGXODUL]DWLRQ

0DSSLQJ UHODWLRQVKLSY EHWZHHQ *(V DQG SDUWV DVVHP
WKH SURGXFW SRUWIROLRYV VFRSH DQG VWDQGDUGL]DWLF
ZKHQ FXUUHQW SURGXFWV ODFN FRPPRQ IHDWXUHV OHDG
QHHGY 3DNNDQHQ SsS +

$FFRUGLQJ WR -XXWL WKHUH ZDV D QHHG IRU D PRUF
PDQDJH FRPSOH[ SURGXFW HQWLWLHV WKDW ZRXOG LQFOX
DGGUHVV WKLV FKDOOHQJH WKH UHVHDUFK RI %13 FRQWL
HYHQWXDOO\ OHG WR %URZQILHOG +\EULG %I3 SURFHVV

PRGXODU GHVLJQ EXVLQHVV RULHQWHG SURGXFW GHYHOR
ZKROH W LV SDUWLFXODUO\ VXLWHG IRU VLWXDWLRQV Z
I[UDJPHQWHG SURGXFW SRUWIROLR DLPLQJ IRU LWV VWU
UHRUJDQL]DWLRQ 7KXV LW VXSSRUWYV PXOWLSOH GHOLYH!
&7' ORGXODU (QJLQHHULQJ WR 'HOLYHU\ 0(7' (QJLQHHU
WR '"HOLYHU\ &57' ZKLFK DUH PRUH VSHFLILF GHILQLWLRQ
KDV EHHQ WHVWHG LQ LQGXVWU\ LQ VHYHUDO FRPSDQLH
GHVLIQHUV WKLQNLQJ LPSURYH WKH FRQWUROODELOLW\
GHYHORSPHQW RI K\EULG PRGXODU SURGXFWV ,Q DGGLW
SDUWLFXODUO\ XVHIXO LQ DUHDV VXFK DV PHFKDQHMDO HC
DO E SS HW)POWLF SS *

%l+ V K\EULG PRGXODULW\ HQDEOHV IOH[LEOH EXW FRQW
YDULDWLRQV DUH HQFDSVXODWHGBW IDNMOKEQ SSSHVLHXQ DUHABPN
XVH RI %1+ WDNHV SODFH LQ VWDJHV DFFRUGLQJ WR )LJIXUL
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J)LIXUH %l+ DQG KRZ LW LV GLYLGHKGWLRW F VHIFWLRQV

7KH SURFHVV EHJLOQV IURP &RQWH[W XQGHUVWDQGLQJ ZK!
EXVLQHVV FKDOOHQJH WKDW D K\EULG PRGXODU SURGXFW
DQ XQGHUVWDQGLQJ RI WKH FXUUHQW VWDWH RI WKH GHY'
LV QHFHVVDU\ WR DQDO\]H WKH FRPSDQ\ V FXUUHQW SURFI
VWUXFWXUH FXVWRPHU VHIPHQWY DQG SUHYLRXVO\ GHO
XQGHUVWDQGLQJ RI WKH YDOXH FUHDWLRQ PHFKDQLVPV
JROORZLQJ WKDW WKH UHOHYDQW SURGXFWYVY DQG DUHDV |
EDVLV IRU D URDGPDS WR JXLGHHWKBOQH[W SKDGSEMNDQKQ
SS

,Q RUGHU WR PDNH 6WUDWHJLF GHFLVLRQV IRU H[DPSOH C
VHOHFWHG LQ WKH RIITHULQJ RQH PXVW KDYH NQRZOHGJH F
WKH FRQWH[W GHILQHVY DOVR WKH LQSXW IRU UHXVH GHVL
DQG IXWXUH GHYHORSPHQW QHHGV :KHQ H[DPLQLQJ )LJIXU
VWUDWHJILF GHFLVLRQ FDQ DOVR LQYROYH VHYHUDO GLIIHL
RQH LV RIWHQ DOVR LQWHUHVWHG LQ ZKHWKHU WKH FKRVF
SHUVSHFWLYH RI YDOXH FUHDWLRQ 7KH YDOLGLW\ RI GF
GHYHORSLQJ FRQILJXUDWRUV .H\ 3HUIRUPDQFH ,QGLFDWR
DVVHVVPHQW WRROV DQG FRPSDQ\ ZLGH SURGXFW VSHFL]
SURGXFW EHLQJ GHYHORSHG FDQ EH HYDOXDWHG DQG PHLE
DQG VLPXODWHG ZKLFK LV QHHGHG LQ WKH GHYHORSPHQ
.DUKXQHQ HWXXWE SS +

$vV D UHVXOW RI VWUDWHJILF GHFLVLRQV ORGXODULVDWI
XOWLPDWHO\ VHOHFWHG IRU XVH )J)URP )LJXUH DQG )LIXU
PDQ\ RI WKH VDPH SULQFLSOHYV LQ PRGXODULW\ DQG FRQIL
UHVHDUFK KLVWRU\ )RU HIDPSOH WKH GHYHORSPHQW RI V
FDQ EH IRXQG DW WKH YHU\ HQG RI WKH SURFHVV LQ %I+ %\




SHDVRQLQJ 3IDWWHUQV PRGHOV LQ ZKLFK WKH WDFLW NQR
WKH NQRZ KRZ RI SUHYLRXV GHOLYHULHVY DUH HQFDSVXOD
$PRQJ RWKHU EXLOGLQJ EORFNV WKHVH '53V DUH XVHC
DUFKLWHFWXUH DV ZHOO DV LWV SDUWLWLRQLQJ ORJLF
NQRZOHGJH DQG PRGXOHMWD/AWHPSS -XXWLHWXMOLF S

'"HVLJQ DQG GHOLYHU\ IORZY DUH RSWLPL]JHG LQ %I+ E\ DQL
NQRZOHGJH WKURXJK WKHLU LQWHUGHSHQGHQFLHV GLV
HYVWLPDWLRQ DQG FRVW HIIHFMW YCHO GH YSHHO RS RSIQWR -RQW L
NH\ WRRO LQ %I+ LV PRGXOH KDUYHVWLQJ WHFKQLTXH )LJ>

Module harvesting technique

JLIXUH ORGXOH KDUYHVWLQJ WHFKQLTXH ZKLFK LV S
PHWKRGXXWW DO E S

W LV XVHG WR LGHQWLI\ UHXVDEOH GHVLJQ HOHPHQWYV IUF
WR LQFUHDVH &72 VKDUH DQG UHGXFH (72 UHOLDQFH 7KH
WR UHILQH SODQQLQJ DUHDV DQG SURGXFH D VIVWHP SODQ
-XXMM. DO E SS +



6,1*/( &$6( 678'< $1' (0% (''(' 81,76
2) $1%$/<6,6

7KLV &KDSWHU LQWURGXFHV WKH FDVH FRPSDQ\ LWV SURC
SURGXFWV 7KH LQIRUPDWLRQ RQ SURGXFWL]DWLRQ KDV E
GRFXPHQWDWLRQ DQG LQWHUQDO GDWD VRXUFHV W DOV
VWDWH RI SURGXFWL]DWLRQ ,Q OLQH ZLWK WKH UHVHDUF
ILQGLQJV ZLWK LQVLIJKWV IURP WKH V\VWHPDWLF OLWHUD
DEDO\VLYV 7KLV FRPELQHG LQIRUPDWLRQ DGGUHVVHV WKH
UHVROYHV WKH UHVHDUFK SUREOHP E\ SURSRVLQJ DQG WF
IRU D PRGXODU SURGXFWL]DWLRQ SURFHVYV

&DVH FRPSDQ\ LQWURGXFWLRQ

7KH FDVH FRPSDQ\ LV D ODUJH VFDOH )LQQLVK FRPSDQ\ LQ
EURDG YDULHW\ RI GLITHUHQW SURGXFWV DQG VHUYLFHV L
VHUYLFH VHOHFWLRQ FRQVLVWV RI VROXWLRQV IRU ODQG

WR LQVWLWXWLRQDO FXVWRPHUV ERWK GRPHVWLFDOO\ DC
DQG GLYHUVLW\ RI WKH SRUWIROLR ERWK (72 DQG &72 VR
XSKROG WKH FXUUHQW VWDQGDUGL]JHG SURGXFWL]DWLRQ ¢
EHJDQ D SURMHFW LQ WKH VSULQJ RI ZLWK WKH JRDO

PDWHULDO SURFXUHPHQWY IRU GHOLYHU\ SURMHFWYV [URP
HVVHQFH WKLV PHDQV PD[LPL]LQJ &72 FRPSRQHQWYV DQG P
PDNLQJ SURGXFWV DV PRGXODU DQG WKXV FRQILIJXUDEOH I

%DVHG RQ WKH UHVHDUFK PHWKRG SUHVHQWHG LQ &KDSWH
VHSDUDWH HPEHGGHG XQLWV RI DQDO\VLYV ZKLFK LQ WKLV
(3 DQG ([DPSOH SURGXFW (3 7TKHVH ZLOO EH XVHG D
FDVH FRPSDQ\YV SURGXFWYV LQ WZR GLIITHUHQW SURGXFW \
EHIJDQ LQ HDUO\ EDVHG RQ FXVWRPHU LQSXW 7KH\ QHF
WKH UHTXLUHPHQWY RI WKH FXUUHQW RSHUDWLQJ HQYLU
DOUHDG\ KDG DQG KDG SURYHQ WR ZRUN * VRPHWLPHV Ul
HTXLSPHQW ,Q DGGLWLRQ D ZRUNLQJ SURWRW\SH ZRXOG
DERXW D \HDU ,W DOVR XWLOL]JHV FRPSRQHQWYV IURP DQR
ZKLFK EHORQJVY WR WKH VDPH SURGXFW VHJPHQW DV (3



7KH QHHG IRU (3 * RQ WKH RWKHU KDQG * EHJDQ ZLWKLQ
FRPPHUFLDO SHUVSHFWLYH DV WKH SURGXFW SUHFHGLQJ
DQG GHFOLQH SKDVHV RI WKH OLIH F\FOH EDVHG RQ WKH
GHYHORSPHQW RI (3 VWDUWHG DW WKH HQG RI DQG W
PDUNHW LQ WKH PLGGOH RI (3 DOVR XVHG D ORW F
FRPSRQHQWYV IURP RWKHU SURGXFWV LQ WKH VDPH SURGXI
WR EULQJ LW WR WKH PDUNHW LQ D IDLUO\ TXLFN VFKHGX
HQYLURQPHQW RI WKH FDVH FRPSDQ\

SURGXFWL]DWLRQ LQ WKH FDVH FRPSDQ\

SURGXFWL]DWLRQ LQYROYHV VHYHUDO IXQFWLRQV LQ WKH
LWVHOI SURGXFW GHYHORSPHQW DQG SURGXFW SRUWIRC
WKHUH LQ WKH FRQWH[W RI WKH ZKROH SURGXFW RU VHU
YDULRXV SURFHVVHYVY KDYH EHHQ FRPSLOHG LQWR D VHSDI
IDFLOLWDWH WKHLU PDQDJHPHQW DQG XWLOL]DWLRQ ZK
SUHVHQWHG LQ WKLV VXE FKDSWHU RULJLQDWH $OWKRXJ
XQGHU WKH VDPH WUHH VR WR VSHDN WKH\ DUH QRW LQW

7KH PRVW VLJQLILFDQW SURFHVVHV DIIHFWLQJ SURGXFWL]EL
LQ 2I1IHULQJ DQG 3URGXFW '"HYHORSPHQW HQWLW\ )LIJXUH

EURZQ UHIOHFW SURFHVVHV RU VXE HQWLWLHV DW WKH PD
DUH PRUH DW WKH RSHUDWLRQDO OHYHO ZKLFK DUH DIIHF
%HFDXVH RI WKLV WKH\ DUH RXWVLGH DQG SRLQW WRZDUG

Requirement Management

Technology evaluation and selection

D

J)LIXUH 2YHUYLHZ RI WKH 2IlHULQJ DQG 3URGXFW 'HY'
FRPSDQ\ D




$W WKH WLPH Rl ZULWLQJ WKH WKHVLY WKH VLWXDWLRQ L
SURFHVVHV ZHUH VWLOO XQILQLVKHG QRU GHILQHG LQ PRUI
ZLWK 7HFKQRORJ\ HYDOXDWLRQ DQG VHOHFWLRQ HQWLW)\
HQWLWLHY OLVWHG LQ )LJXUH DUH SUHVHQWHG LQ WKH I

SURGXFW 3RUWIROLR ODQDJHPHQW
BURGXFW 3RUWIROLR ODQDJHPHQW 330 SURFHVV LV DV W

KRZ WKH WDUJHW FRPSDQ\ VKRXOG PDQDJH WKH SURGXFW
LQRSXW IRU IRU H[DPSOH WKH LQLWLDO VWDJHV RI UHVHD
SURFHVVHV 330 SURFHVV LV JXLGHG E\ FXVWRPHU IHHGE
FRPSHWLWRU DQDO\VLY DQG WKH VDOHYVY HQYLURQPHQW |, W
'LYH SURFHVV ZKLFK H[DPLQHV WKH SURGXFW SRUWIROLR \
DQG SRVVLEOH GHYHORSPHQW QHHGV TXDUWHUO\ SHU WKH
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J)LIXUH 6WUDWHJILF '"HHS 'LYH LV D F\FOLFDO SURFHYV
SRUWIROLR PDQDJHPHQW LQ SKDVHV DQG WKHPHV DGDSW

7KH DQDO\]HV DUH EDVHG DPRQJ RWKHU WKLQJV RQ SURG
DUH XSGDWHG DQQXDOO\ 7KH F\FOH RI WKH SURFHVYV VWDL
GHILQLQJ WKH VWUDWHILF SULRULWLHV ZKDW LV KDSSH:



WHFKQRORJ\ ORYLQJ WRZDUGV WKH HQG RI WKH F\FOH V
DVSHFWV DQG DFWLRQ SODQV $Q HVVHQWLDO SDUW RI WKt
GHFLVLRQV WKDW PHDQ SKDVLQJ RXW SURGXFWV RU VHUY!|
IRU PRUH SURILWDEOH WLPHYV

5' ODQDJHPHQW
5" 0DQDJHPHQW DV D WRS OHYHO FRQFHSW FRQVLVWY VROl

LQFOXGH 6WUDWHJILF 'HHS 'LYH SURFHVV ZKLFK VWHHUYV
BURGXFW 3RUWIROLR ODQDJHPHQW 5 ' *DWH ORGHO )LJXUF
WR DQG ILYH RSHUDWLYH VXE SURFHVVHVY OLQNHG WR
DVVHVVPHQW * %DFNJURXQG LQYHVWLIJDWLRQ DQG LGHD
SODQQLQJ * 3LORW DVVHVVPHQW * DQG '"HYHORSPHQYV
(DFK JDWH DOVR KDV D QDPHG GHILQLWLRQ EDVHG RQ ZKEL
SURFHVYV

GO: G1: G2: G3: G4:
Define Develop Validate Perform Wrap-up

JLIXUH 2YHUYLHZ RI' 5" *DWH ORGHO LQFOXGLQJ JDW|
FRPSDQ\ F

,GHD KDUYHVWLQJ DQG DVVHVVPHQW LV WKH SUHOLPLQDU\

JLIXUH 7KH XOWLPDWH SXUSRVH RI WKH SKDVH LV
GRFXPHQWDWLRQ IRU WKH SURGXFW GHYHORSPHQW DQG UF
WHFKQLFDO DQG FRPPHUFLDO UHTXLUHPHQWY DQG RSSRUW
GHYHORSHG ZLWK VHYHUDO VWDNHKROGHUY 7KLV LV GRQF
UHVRXUFHYV



lnnovation Strategy _ Collective Event ) Research Collaboration » Company Survey ) Corporate Venturing > Individual Pictning >
INPUT
Validated Idea for a new product/service
IOEA Prefills the GO data and forward:
CREATOR the idea for further development
|
CcT0 Confirms the readiness
Reviews the idea and
REDMANAGER assigns to the related product g arpantes GO
‘manager
|
- Verifies the d d
Product Manager \aenie=te lochncal | laentifies he possibik prepares the gat
decisie
dentiy the fist
prototype
Technical Experts
R&D =
CRoss FuncTIoNAl Gate 0
STEERING GROUP
Filled idea template Y
— Rejected idea Ideaa
PPIOVEd 10 procesd to next
TP R8D Idea (archived) phase
Portdolio
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JLIXUH ,GHD KDUYHVWLQJ DQG DVVHVVPHQW SKDVH D

7KH LGHD KDUYHVWLQJ DQG DVVHVVPHQW SKDVH HQGV DW
SUHVHQWDWLRQ HQGY XS HLWKHU UHMHFWHG LQ WKH DUFK
PRUH LQ GHSWK EDFNJURXQG ZRUN LV GRQH UHJDUGLQJ Wk

7KH QH[W VWHS LQ WKH VHTXHQFH %DENJURXQG LQYHVWL
IRU GHHSHQLQJ WKH NQRZOHGJH IURP WKH SUHYLRXV VWH:
SKDVH VKDUH WKH VDPH WKHPHY LQ WHUPV RI WDVNV VXFK
HISHUWLVH DQG H[WUDFWLQJ WKH UHTXLUHPHQWY RI WKH
%DFNJURXQG UHVHDUFK DQG LGHD GHYHORSPHQW SKDVH

GHYHORSPHQW SURMHFW DQG WKH VHWWLQJ RI LWV PLOHV
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J)LIXUH %DFNJURXQG LQYHVWLIJDWLRQ DQG LGHD GHYH

5" *DWH ORGHO DGDSWHG IURP &DVH FRPSDQ\

$W WKLV VWDJIJH LQ DGGLWLRQ WR WKH SUHYLRXV VWDNHEK
VLGH LV XWLOL]J]HG ZKHQ SUHSDULQJ WKH LQLWLDO EXVLQH
LGHD GHYHORSPHQW SKDVH ERWK JDWH PDWHULDO DQG R
IRU HI[DPSOH WHFKQLFDO DQG FRPPHUFLDO XVH

3LORW SURJUDP SODQQLQJ SKDVH DV LWV QDPH VXJJHVW
SURGXFW RU VHUYLFH YHULILFDWLRQ )LJXUH ,Q SUDF
VHSDUDWH GHPR IRU WKH LGHD $V LQ SUHYLRXV SKDVHV V
GLIIHUHQW GRFXPHQWDWLRQ IRU WKH HQWLUH 5 ' *DWH 0
SKDVHV 'HSHQGLQJ RQ KRZ WKH SRVVLEOH GHPR JRHV WK
EH XVHG WR VXSSOHPHQW WKH DOUHDG\ SUHSDUHG EXVL
SURGXFWLRQ RI WKH SURWRW\SH )URP WKH SRLQW RI YLH
SODQQLQJ SKDVH LQYROYHV PRUH SHRSOH ZRUNLQJ RQ WK
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7TKH SURMHFW WHDP VWDUWY LPSOHPHQWLQJ WKH SURWRW\
ZLWK WKH FXVWRPHU DQG LI QHFHVVDU\ DOVR ZLWK VDOH
FXVWRPHU UHODWLRQVKLS DQG WKH PDUNHW %\ QRZ WKF
SODQV RQ KRZ WKH HQWLUH VXSSO\ FKDLQ RI WKH VROXW
UHYLHZHG XQGHU WKH OHDGHUVKLS RI WKH SURGXFW Rz
SURWRW\SLQJ
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JLIXUH S3LORW DVVHVVPHQW SKDVH DV D SDUW RI WKH
IURP &DVH FRPSDQ\ J

$V LQ WKLV SKDVH DQG LQ WKH SUHYLRXV RQHV UHJXODU 1
*DWH ORGHO VR WKDW WKH VHQLRU PDQDJHPHQW NQRZV W
SUHYLRXV SODQ KDV EHHQ VXSSOHPHQWHG ZLWK WKH LQIR
SURWRW\SH LW LV SRVVLEOH WR SURFHHG ZLWK WKH DSS
GHYHORSPHQW WR *DWH IURP ZKLFK WKH SURGXFW VHU
RITHUHG LQ WKH SURGXFW SRUWIROLR RU LV UHMHFWHG
ILQDQFLDO UHDVRQV IRU H[DPSOH

7KH ILQDO SKDVH LQ 5 ' *DWH ORGHO LV '"HYHORSPHQW :UD
ZKHUH WKH SXUSRVH LV PDLQO\ WR UDPS XS WKH ZKRO
UHVSRQVLELOLWLHY WR WKH DVVLIQHG VWDNHKROGHUV 7
LQIRUPDWLRQ IRU FRPPHUFLDOL]DWLRQ DQG LQGXVWULDC
VXFFHVVIXO FRPSOHWLRQ RI WKH SURGXFW VHUYLFH LQ WF




INPUT ‘Approved Product
INEYT EBvice savean
Oftering Catalogue

cT0
R&D MANAGER

contracts

Coordinates the needed
rampupactions [

Organise R&D Gate| .
o s0sel ] peprenecae
Leamed

POR
RAD Project Owner

hair
related contracts.

OUTPUT > Contracts >
JLIXUH '"HYHORSPHQW :UDS XS +DQGRYHU SKDVH DV
*DWH ORGHO DGDSWHG IURP &DVH FRPSDQ\ k

KHQ WKH 5 ' *DWH ORGHO KDV EHHQ FRPSOHWHG LQ LWV F
LOQWR VDODEOH IRUP $V FDQ DOUHDG\ EH VHHQ IURP WKH
PHDQ WKDW WKH SURGXFW VHUYLFH KDV EHHQ IXOO\ FRPP
ORGHO SURGXFWL]DWLRQ FRPPHUFLDOL]DWLRQ DQG LQGX)
LI LW KDV QRW EHHQ GRQH VXIILFLHQWO\ VR IDU

SHTXLUHPHQW ODQDJHPHQW
7KH 5HTXLUHPHQW ODQDJHPHQW SURFHVV LV UHODWLYHO\

$QQH[ % W DLPV WR GHVFULEH DQG JXLGH WKH IORZ RI |
Rl YLHZ RI UHTXLUHPHQWY PDQDJHPHQW LQ WKH GLITHUHQW
GLDJUDP LV PRUH VXSHUILFLDO WKDQ SUHYLRXVO\ SUHVI
LPSRUWDQW GHFLVLRQV WKDW WDNH SODFH GXULQJ WKH
IURP FRQFHSWXDOL]DWLRQ WR UHWLUHPHQW 6\VWHPV HQJ
LOQFOXGHG LQ WKH 5HTXLUHPHQW ODQDJHPHQW SURFHVV V
YHULI\ RXWSXWV 7KLV SKDVH LV DOVR FDOOHG WKH 3WHFK

7TKURXJKRXW WKH SURGXFWTV OLIH F\FOH WHFKQLFDO UHY
DV JDWH GHFLVLRQV 7KHVH JDWHV IROORZ WKH , (((

FDVH FRPSDQ\ DORQJ ZLWK D IHZ DGGLWLRQDO UHYLHZV V
VRPH WLPH EXW DUH QRW SDUW RI WKH VWDQGDUG , (((



8VHU UHTXLUHPHQWY UHYLHZ 855 RU DOWHUQDWLYF
HQVXUH WKDW WKH FXVWRPHU V RU HQG XVHU V UHTXL
RU WKDW WKH UHTXLUHPHQWY XQGHUO\LQJ WKH RIIHU
VXIILFLHQWO\ ZHOO GHILQHG DV WKH EDVLV IRU WKH R

6\VWHP UHTXLUHPHQW UHYLHZ 655 DLPV WR HQVXUH "
RI KLJK OHYHO VA\VWHP UHTXLUHPHQWYV LV VXIILFLHQW
DQEDO\WVLY DQG GHVLJQ WDVNV DQG WKDW WKH V\VWHP
GHVLJQ ZLWK PDQDJHDEOH ULVNYV

6\VWHPV IXQFWLRQDO UHYLHZ 6)5 LV FRQGXFWHG W
PRYH WR SUHOLPLQDU\ GHVLJQ ZLWK FRQWUROOHG UL’
IURP WKH DSSURYHG SUHOLPLQDU\ VSHFLILFDWLRQ DU
VFKHGXOH ULVNV DQG RWKHU SURJUDP DQG V\VWHP F

SUHOLPLQDU\ GHVLJQ UHYLHZ 3'5 DLPV WR HQVXUH \
WKH V\VWHP EHLQJ HYDOXDWHG LV VXIILFLHQWO\ PDW
GHVLJQ DQG LV FDSDEOH RI PHHWLQJ WKH VWDWHG SHI
SURJUDP EXGJHW VFKHGXOH ULVN DQG RWKHU SURJL

&ULWLFDO GHVLJQ UHYLHZ &'5 DLPV WR HQVXUH WKDV
XQGHU UHYLHZ LV DGHTXDWH IRU PDQXIDFWXULQJ V\V
DQRG WHVWLQJ DQG WKDW LW PHHWYV VWDWHG SHUIRU
VFKHGXOH ULVN DQG RWKHU V\VWHP FRQVWUDLQWYV

/JRZ UDWH SURGXFWLRQ UHDGLQHVV UHYLHZ /5 355 LV
LV D FDSDELOLW\ WR PDQXIDFWXUH D SUH VHULHV
YHULILFDWLRQ 7KLV UHYLHZ FDQQRW EH IRXQG LQ ,(((

7THVW UHDGLQHVV UHYLHZ 755 DLPV WR HYDOXDWH W
DQRG SURFHGXUHV WHVW VFRSH VDIHW\ UHDGLQHYV
GHYHORSPHQW WHVW DQG HYDOXDWLRQ DQG ZKHWKHU
LGHQWLILHG DQG SURFXUHG

6\VWHP YHULILFDWLRQ UHYLHZ 695 DLPV WR HQVXUH
WKH IXQFWLRQDO EDVHOLQH UHTXLUHPHQWY RI WKH V
QH[W SKDVH ZLWK DFFHSWDEOH ULVN

SK\WVLFDO FRQILIJXUDWLRQ DXGLW 3&% RU $FFHSWDQ
, ((( DLPV WR GHWHUPLQH WKDW WKH VWUXF!'
YDOLGDWHG FRQILIXUDWLRQ LWHP PDWFKHV WKH GHVL



SURGXFW EDVHOLQH ,Q RWKHU ZRUGV WKH SURGXF)
UHSOLFDEOH

JRUPDO TXDOLILFDWLRQ UHYLHZ )45 QRW OLVWHG

SXUSRVH LV WR YDOLGDWH WKH SURGXFW V HOLJLELO
WKH FXVWRPHU LQ WKH UHDO RSHUDWLQJ HQYLURQPH
UHYLHZ EHIRUH WKH GHOLYHU\ SURMHFW FDQ EH VWDW

7TKHVH WHFKQLFDO DXGLWYV DQG UHYLHZV DUH DQ LPSRUW
FRPSDQ\ DV WKH\ GHILQH WKH QDWXUH RI WKH HQWLUH
ODQDIJHPHQW SURFHVV LQYROYHVY VWDNHKROGHUV IURP HDF
UHFHLYHVY PXOWLSOH LQSXWV IURP GLITHUHQW VRXUFHV 7
RXWSXWV ZKLFK PHDQV D YDVW DPRXQW RI GRFXPHQWDWL]|
SDUWO\ LQFOXGHV WKH VDPH WDVNV WKDW DUH FRPPRQ LQ

FRQFHSWLQJ DQG GHVLJQ

SURGXFWL]DWLRQ
7KH FXUUHQW SURGXFWL]DWLRQ PRGHO LQ WKH FDVH FRP

SDUDOOHO VXE SURFHVVHV ZLWK D IHZ VHIJPHQW VSHFLILF
(DFK UHOHYDQW VXE SURFHVV XQGHU SURGXFWL]DWLRQ FD
'UDIWLQJ 1HZ &RQFHSWV $QQH[ & &RQFHSWLQJ 3URGXI
&RPPHUFLDOL]H 21IHULQJ $QQH[ ( DQG 'HVLJQ $QQH[)
WKHVLV 6HUYLFH 'HOLYHU\ ([HEFXWLRQ SURFHVV ZDV LQFRF
ZRUN DV ZHOO

Commercialize Offering

Design

Drafting

New .
Concepts Concepting Products &

Services

Business unit 1 Design
and Engineering

Business unit 2 Design
and Engineering

Service Delivery Execution

JLIXUH 2YHUYLHZ RI WKH SURGXFWL]DWLRQ PRGHO
FRPSDQ\ L

‘'UDIWLQJ 1HZ &RQFHSWV LV WKH SUHOLPLQDU\ VWDJH R
UHJDUGOHVV WR WKH SURGXFW VHUYLFH OLQH $QQH[ &
HLWKHU LQWHUQDO RU HIWHUQDO VWDNHKROGHUV 7KH QF




EH FRQILUPHG E\ WKH GLUHFWRUV LQ SURGXFW PDQDJHPH(¢
LGHD ZLOO EH IRUZDUGHG WR WKH DSSRLQWHG SURGXFW F
LQFOXGHY FODULILFDWLRQ RI WKH QHHG DQG DQDO\VLV
FRRSHUDWLRQ ZLWK GHVLJQ DQG HQJLQHHULQJ VWDNHKRO
D FURVV IXQFWLRQDO UHYLHZ ZLOO EH KHOG ZKHUH LW VK
QRW WKH SURGXFWL]DWLRQ DQ\ IXUWKHU ,I LW LV VHHQ
FRQFHSW LW ZLOO EH IRUZDUGHG WR WKH QH[W SKDVHV
QHFHVVDU\ LQSXWV WR WKH 5 ' *DWH DQG VDOHV SURFHV\

,Q WKH FDVH FRPSDQ\ &ROQOFHSWLQJ 3URGXFWV 6HUYLFHV
WKH QH[W LQ SURGXFWL]DWLRQ WKH ODWWHU RI ZKLFK LV
( %RWK SKDVHV IRFXV RQ PDNLQJ WKH SURGXFW RU VH
SURFHVVHV DUH GHSHQGHQW RQ HDFK RWKHU WKH\ SURFI
&RQFHSWLQJ 3URGXFWV BHUYLFHV DOO GLYLVLRQV R
PDQDJHPHQW DQG GHVLJQ PDQXIDFWXULQJ DUH XWLOL]HG
WKDW PD\ FRPH XS LV WDNHQ LQWR DFFRXQW EHIRUH LW
H[DPSOH D YDOLGDWLRQ SODQ LV GUDZQ XS ZKLFK LV LPSt
VHW E\ WKH YDULRXV VWDNHKROGHUV DV ZHOO DV RWKHU
WKH SRWHQWLDO FRPPHUFLDO GHPDQG IRU WKH VROXWLRQ
VWDJH EDVHG RQ WKH UHTXLUHG OHYHO RI SURGXFWL]DWL
WKDW KDV PXOWLSOH FXVWRPHUV IURP GLIIHUHQW PDUNH)\
GHVLJQLQJ WKH SURGXFW RU VHUYLFH WR EH DV VWDQGDU
WHFKQLFDOO\ PRGXODU DV SRVVLEOH ,Q RWKHU ZRUGV L
RSSRVLWH Rl WKH $ FODVVLILFDWLRQ LV FRQVLGHUHG WR E
SURGXFW PHDQLQJ LW ZRXOG EH GHVLJQHG IRU RQO\ RQH |
UHVRXUFHV RQ LWV VWDQGDUGL]DWLRQ FRQILJXUDWLRQ

SURGXFWV WKH & SURGXFW VKRXOG WKHUHIRUH EH DV (72
$ DQG & FODVVLILHG SURGXFWV WKHUH LV D % SURGXFW

&72 DQG (72 VROXWLRQV ,I WKH RXWSXWV RI WKLV VWDJH
WKH\ JR IRUZDUG DV LQSXW WR WKH GHVLJQ SKDVH RI
&RPPHUFLDOL]H 2IIHULQJ + RQ WKH RWKHU KDQG + VLPXOV
VLGH RI WKH SURGXFW RU VHUYLFH VXFK DV WDUJHW FXV'
DQG FRVW VWUXFWXUH 7KHVH IDFWRUV DUH XVXDOO\ VHW
VDOHV EXW HYHQ DW WKLV VWDJH LQSXW IURP SODQQLQJ

$W WKH VDPH WLPH 'HVLJQ SKDVH $QQH[) LV DOVR FDUUL
DV )LIXUH LQGLFDWHYV 7KLV SDUW RI WKH WDUJHW FRPSELC
WKH LQLWLDO LQSXW IURP DFFHSWHG VDOHV JDWH ( ZKLFK



7KH VA\VWHPV HQJLQHHU PDQDJHU 6(0 LV UHVSRQVLEOH
SUDFWLFH WKH UROH RI WKH 6(0 LV WR EH D WHFKQLFDO S
WR RWKHU VWDNHKROGHUV LQYROYHG LQ HQJLQHHULQJ 7
VWDJH DUH WKH SUHYLRXVO\ LQWURGXFHG 3'5 DQG &'5 |
VWUXFWXUH %6 JLYHQ UHTXLUHPHQWY DQG WHFKQLFDC
DIJDLQ 7KH IXQFWLRQ RI :%6 LV WR GLYLGH WKH SURMHF
PDQDJHDEOH SDUWV ,Q VRPH SURMHFWY LW PD\ EH GHHF
SURWRW\SH ZKLFK FDQ EH XVHG WR YHULI\ WKH FRUUHFW
PDQXIDFWXULQJ RI WKH FRUUHFW SURGXFW ,62 ,((( ,(&

XVXDOO\ PDGH EHIRUH WKH &'5 EHFDXVH WKHQ WKH GH\
IXQFWLRQLQJ LQ UHDOLW\ :KHQ WKLV VXE SKDVH RI SUR
FRPSOHWHG DV ZHOO DV WKH SUHYLRXV SKDVHV LW FUHCLC
VHUYLFH WKDW FDQ EH RITHUHG WR WKH WDUJHWHG PDUNH

SURGXFW /LIH F\FOH ODQDJHPHQW
7KH ODVW VXE HQWLW\ LQ WKH 2IIHULQJ DQG 3URGXFW "HY|

ODQDJHPHQW )LJXUH WV SXUSRVH LV WR JXLGH SURGX
SHUVSHFWLYH :KHQ 3URGXFW /LIH F\FOH ODQDJHPHQW LV
HOQWLWLHYV LW FRQVLVWYV H[FOXVLYHO\ RI PDQDJHPHQW
PDQDJHG E\ WKH HDUOLHU FRYHUHG 3URGXFW 3RUWIROLR C
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JLIXUH 2YHUYLHZ Rl WKH 3URGXFW /LIH F\FOH 0ODQDJH
M

/IRRNLQJ DW WKH 3URGXFW /LIH F\FOH ODQDJHPHQW HQWLW
SURGXFW V PRGXODULW\ FRQILIJXUDELOLW\ FKDQJHDELOL\



EXOOHWLQJ PDQDJHPHQW KDYH EHHQ WKRXJKW DERXW $W
DQG &RQILIJXUDEOH 6WUXFWXUH ODQDJHPHQW DQG %XOOt
GHILQHG DW DOO IURP WKHVH VXE SURFHVVHV WKHUHIRUF
WKLV WRSLF LV QRW GLVFXVVHG LQ WKLV FRQWH[W LW L
DOUHDG\ RQ WKH PDUNHW $0OVR GXH WR WKH GHPDUFDWLF
ODQDJHPHQW VHFWLRQ ZLOO QRW EH SURFHVVHG LQ PRUH
VIVWHP OHYHO DUH QRW GLUHFWO\ UHODWHG WR WKH VFRSE

7KH &RQILIXUDWLRQ DQG &KDQJH ODQDJHPHQW SURFHVV K
FKDQJHVY QHHG WR EH PDGH WR D SURGXFW LQ RITHULQJ SR
FRQWUROOHG DV SRVVLEOH 7KH FDVH FRPSDQ\ KDV WKUHI
SURGXFW W\SHV 6LQFH WKHVH SURFHVVHV DUH GHGLFDWH
UDWKHU WKDQ WKRVH ZKLFK DUH XQGHU GHVLJQ DQG HQJL
ZLWKLQ WKH VFRSH RI WKLV WKHVLV

2EVROHVFHQFH PDQDJHPHQW DLPV WR WDFNOH DYDLODELC
ERWK SURDFWLYHO\ DQG UHDFWLYHO\ 7KH FDVH FRPSDQ\ }
RI REVROHVFHQFH VR PDQDJHPHQW JXLGHOLQHV KDYH EH
SUDFWLFH SURDFWLYH PDQDJHPHQW LQ WKH WDUJHW FRP
RI D SURGXFW FRPSRQHQW LQ D IRUZDUG ORRNLQJ PDQQHU
FRQWDFW ZLWK VXSSOLHUV DQG JHQHUDO PRQLWRULQJ RI
RWKHU KDQG + REVROHVFHQFH LV RQO\ UHDFWHG WR ZKH
UHDFWLYH PRGHO REVROHVFHQFH LV RQO\ UHDFWHG WR Z
WKH SHUVSHFWLYH RI WKH WKHVLV VFRSH LW LV QRW QH
GHSWK EHFDXVH REVROHVFHQFH PDQDJHPHQW FRQFHUQ\
SURGXFWLRQ UDWKHU WKDQ LQ GHVLJQ DQG HQJLQHHULQJ
DQG &KDQJH ODQDJHPHQW SURFHVV HQWLW\

6XUYH\ DERXW SURGXFWL]DWLRQ DQG 5"
'XULQJ WKH WKHVLV LW ZDV GHFLGHG WR FRQGXFW D VXUY

FRPSDQ\ IURP WKH SHUVSHFWLYH Rl SURGXFWL]DWLRQ DC
QHFHVVDU\ IRU VWUXFWXUH GHWDLOV DQG LPSOHPHQWDW
VXUYH\ -\ULQNL 7KH SXUSRVH RI WKLV ZDV WR PDS RX
WKH FXUUHQW RSHUDWLQJ PRGHOV KRZ WKH UHOHYDQW W
DQRG DOVR WR SDUWLDOO\ bQVZHU WKH ILUVW UHVHDUFK T.
EHHQ FRPSLOHG LQWR D VLQJOH SDUDJUDSK EHFDXVH HYHL



:KDW FKDOOHQJHV GRHV WKH FDVH FRPSDQ\ IDFH ZLWK
SURGXFW GHYHORSPHQW SURFHVVHV"

7KH FRPSDQ\ IDFHV VORZ EXUHDXFUDWLF 5 ' SURFHVVHV

DQG PLVDOLJQPHQW EHWZHHQ WHDPV OHDGLQJ WR XQH[S
SURMHFW IRFXVHG (72 PLQGVHW SUHYHQWYV SURGXFWV IU
ZKLOH OLPLWHG UHVRXUFHV KLQGHU HDUO\ GHYHORSPHQW
QHHGHG WR HQKDQFH HIILFLHQF\ DQG FRPSHWLWLYHQH
5SHSUHVHQWDWLYH 5SHSUHVHQWDWLYH 5HSUHVH

BURGXFWL]DWLRQ YV 5"+ KRZ GR \RX VHH WKH GLIIHU

3URGXFWL]DWLRQ LV D EURDGHU FRQFHSW WKDQ 5' HQFRP
D SURGXFW FRPSHWLWLYH XQWLO LW LV UHWLUHG IURP V
WHFKQLFDO GHYHORSPHQW RI D SURGXFW + HLWKHU FUHDW
RQH + SURGXFWL]DWLRQ LQYROYHV VKDSLQJ WKH SURGXF\
LQFOXGLQJ DVSHFWV OLNH PDUNHWLQJ DQG PDQXIDFWXUD
WHFKQLFDO VWUXFWXUH )URP D SURMHFW SHUVSHFWL)
SURGXFWL]DWLRQ EXW WKLV GHSHQGV RQ LWV VFRSH ,
WHFKQRORJLHVY GHYHORSPHQW HQKDQFHV WKHP DQG SUF
GHILQHG FRQILIXUDWLRQ WKDW FDQ EH PDQXIDFWXUHG Gt
6\WWHP RI 6\VWHPV DSSURDFK LV HYVHQWLDO FRQVLGHULC
Rl WKH LPSOHPHQWLQJ RUJDQL]DWLRQ 8OWLPDWHO\ SURG
PDQDJHPHQW 5 ' SURFHVV 5HSUHVHQWDWLYH 5t
5HSUHVHQWDWLYH 5HSUHVHQWDWLYH

+RZ GRHV RQH NQRZ ZLWKLQ WKH FDVH FRPSDQ\ WKDW
FRPSOHWHG DQG ZKHUH GRHV LW HQG"

SBURGXFWL]DWLRQ LV FRQVLGHUHG FRPSOHWH ZKHQ QR

GHYHORSPHQW HIIRUWY DUH PDGH WKRXJK WKH SURGXFW
SRVVLEOH VSDUH SDUWYV DQG PDLQWHQDQFH VXSSRUW |\
GHILQHG SURFHVVHV IRU PDQXIDFWXULQJ GHOLYHU\ DQG I
PLQLPXP FULWHULD IRU EHLQJ VHOODEOH GHOLYHUDEOH

VRPH FDVHV FRPSOHWLRQ LV PDUNHG E\ SURGXFW GHOLYH
FXVWRPHU YHULILHVY WKDW WKH SURGXFW PHHWYV WKHLU L
SHSUHVHQWDWLYH SHSUHVHQWDWLYH 5HSUHVH



+RZ GRHV RQH NQRZ ZLWKLQ WKH FDVH FRPSDQ\ WKDW
DQRG ZKHUH GRHV LW HQG"

,Q WKH FDVH FRPSDQ\ 5 'LV FRQVLGHUHG FRPSOHWH ZKHC
WR VWRS DGGLQJ QHZ IHDWXUHYV RU LQLWLDWLQJ QHZ GHY!
LW PD\ VWLOO EH VROG 7KLV LV UHIOHFWHG LQ LWV VWDW
&RPSOHWLRQ LV DOVR GHWHUPLQHG E\ DFKLHYLQJ WKH VI
WKHVH WDUJHWYV DUH VRPHWLPHYVY VHW WRR ORZ 7KH FRP!
/IHYHO ZKHUH OHYHO LQGLFDWHY UHDGLQHVYV EXW WK
SURGXFWL]DWLRQ $GGLWLRQDOO\ GXH WR OLIHF\FOH UH"
VXSSRUW SURGXFWV LQFOXGLQJ VSDUH SDUWYV IRU XS W
GHYHORSPHQW PD\ FRQWLQXH WKURXJKRXW WKH SURGXFW
SHSUHVHQWDWLYH SHSUHVHQWDWLYH 5HSUHVH

, V WKHUH VRPHWKLQJ LQ SURGXFWL]DWLRQ WKDW KDV
FDVH FRPSDQ\ EHIRUH EXW VKRXOG EH"

7KH FDVH FRPSDQ\ VKRXOG WDNH D PRUH VWUXFWXUHG D
SURGXFWL]DWLRQ DGGUHVVLQJ VHYHUDO RYHUORRNHG

RUJDQL]DWLRQDO DJUHHPHQWY RQ SURGXFWL]DWLRQ DUH
PRGXODULW\ DQG LQWHUIDFH GHYHORSPHQW 6WDQGDUG
HQVXULQJ VIVWHP VXSSRUW IRU WKLV ZRXOG VWUHDPOLQH
QHHGV D XQLILHG VLWXDWLRQDO RYHUYLHZ RI SURGXFWI
SURGXFW GDWD DFURVV SURFHVVHV $ NH\ LVVXH LV WKH D
ZKHUH SURGXFWV DUH VROG DQG GHYHORSHG ZLWKRXW SUJ
SODQV OHDGLQJ WR LQHIILFLHQFLHV LQ IXWXUH VDOHYV

VWURQJHU IRFXV RQ FRQILIXUDEOH SURGXFW VWUXFWXUH
DQG EHWWHU YDOXH FKDLQ PHDVXUHPHQW 5HFRJQL]LQJ FR
RSHUDWLRQDO PRGHOV DFFRUGLQJO\ LV FUXFLDO DV FXV
VROXWLRQV UDWKHU WKDQ JHQHULF PDVV SURGXFHG SU

5HSUHVHQWDWLYH 5HSUHVHQWDWLYH 5HSUHVH
$QDO\VLV
$FFRUGLQJ WR &KDSWHU S SURGXFWL]IDWLRQ LV GRC

ZKHUH GLIITHUHQW SKDVHV WDNH WKHLU WLPH RU FRQVFLI
PHWKRG 53 7KH PRUH FRQYHQWLRQDO ZD\ GLG QRW VHHP V
IRULPSOHPHQWDWLRQ ZKHUHDV * RQ WKH RWKHU KDQG =
53 VXFK DV DSSOLFDELOLW\ RQO\ IRU QRQ UDGLFDO VROXW



SURGXFW VHIPHQWY 7KH DSSURDFK FKRVHQ ZLOO WKHUHIF
PHDVXUHYV FDQ EH WDNHQ GXULQJ SURGXFWL]DWLRQ ZLWE
VKRXOG EH FODULILHG DW WKH: YO0\ VEKH LR ®X FEXLDN G LVRIC
RI HOHPHQWY WKDW DUH DOUHDG\ SODUVWKRIDWQKHAHRJIHYULRY S
EH SRVVLEOH WR SURFHHG ZLWK 53 PHWKRG ZKLFK ZRXOG
I[IURP SURGXFWL]DWLRQ WKDW KDYH DOUHDG\ EHHQ FRPS
VHSDUDWHO\ HPSKDVL]HG QRU GHILQHG LQ WKH FDVH FRPS]|
'"HVSLWH WKLV LW KDV EHHQ XQNQRZLQJO\ XWLOL]JHG ZLWK

"KHQ FRPSDULQJ WKH LQLWLDO PDUNHW ODXQFK RI ERWK
REVHUYHG WKDW WKH\ KDG PDQ\ FRPPRQ SUHUHTXLVLWHYV
GHWHUPLQHG WR KDYH EHHQ SURGXFWL]HG XVLQJ DQ DJl
IXQFWLRQDO FRPSRQHQW GHVLJQV 7KLV WUDQVODWHY WR
SRVVLEOH ZKLFK LQ WXUQ DOORZV WKH SURGXFWV WR FI
&KDSWHU S (3 ZDV QRW \HW D IXOO\ SURGXFWL]HC
LQVWHDG D ZRUNLQJ SURWRW\SH £+ D FRQFHSW ZKLFK WHF
ORZ 7KH VDPH VLWXDWLRQ zZDV DOVR ZLWK (3 PHDQLQJ
RQIJRLQJ DV FRQILIXUDEOH IXQFWLRQDOLWLHYV ZHUH GH\
SRWHQWLDOO\ RITHU WR RWKHU SURVSHFWV DV ZHOO

&KDSWHUV SS + DQG SS + DOVR UHYHDO
DOVR EH GRQH IRU LQWDQJLEOH SURGXFWV VXFK DV D VHU
Rl WDQJLEOH DQG LQWDQJLEOH ZKLFK DUH FDOOHG 366 $
WKH VDPH UHJDUGOHVV RI WKH IRUP RI WKH VROXWLRQ
SURGXFW WR WKH PDUNHW LW LV LPSRUWDQW IURP WKH S
SURGXFWL]HG 7KLV LV GXH WR WKH IDFW WKDW IRU H[DPS
GHOLYHULQJ VROHO\ D SK\VLFDO SURGXFW RU 366 DQG LI \
WDQJLEOH RU LQWDQJLEOH *+ WKHQ FRPELQLQJ WKHP LQWR
DOVR EH ZRUWK FKHFNLQJ WKLV DWW WKKH EHIRGREWIL]EG D
WDQJLEOH LQWDQJLEOH RUIRUFRKELQBM.RQVRR HERWIKRQHG

7KH SURGXFWL]DWLRQ RI VHUYLFHVY DQG SURGXFW VHUYLF
FDVH FRPSDQ\ DQG WKHVH KDYH EHHQ WDNHQ LQWR DFFRX
WKH VWDJH ZKHQ WKH VROXWLRQ LV FRQFHSWXDOL]HG L
SKDVH $QQH[ +RZHYHU WKLYV VWDJH LV QRW WKH ILUVW
WKH 'UDIWLQJ 1HZ &RQFHSWV SKDVH $QQH[ & LQ ZKLFK W
VROXWLRQ XQGHU GHYHORSPHQW LV HYDOXDWHG E\ H[DPI
SHUVSHFWLYH RI QHHGYV 2Q WKH RWKHU KDQG ZKHQ H[DPL
LQ &KDSWHU J)LIXUH DQG )LIXUH LW FDQ EH RE)\



FRPSUHKHQVLYH LQLWLDO DQDO\VLV LV GRQH DW WKH EH
FRQGLWLRQV Rl WKH VROXWLRQ GHVLJQ ZLWKRXW UXVKL
DVVXPSWLRQV )URP (3 DQG (3 SRLQW RI YLHZ SURGXFWL]
D VROXWLRQ RULHQWHG PDQQHU PHDQLQJ WKH\ LQFOXG
PDLQWHQDQFH VXSSRUW WUDLQLQJ DQG VRIWZDUH HOHPHC
DV SURGXFW VHUYLFH VIVWHPV 7KH SURGXFWL]DWLRQ RI E
SKDVH DIWHU ZKLFK WKH SURFHVV KDV SURJUHVVHG WR W
&KDSWHU

'KHQ ORRNLQJ DW WKH FDVH FRPSDQ\V SURGXFWL]DWLR(
PDQDJHPHQW IUDPHZRUN SRLQW RI YLHZ )LJXUH PRVW
SURFHVV GLDJUDP DUH DOUHDG\ SDUW RI '"HVLJQ SKDVH §
SURGXFWL]DWLRQ SURFHVV )RU H[DPSOH LQSXWV EHORZ @
DQG UHVRXUFH FDQ EH LGHQWLILHG LQ 'HVLJQ VHFWLRQ |
OHYHO SURGXFW VWUXFWXUH LQ 3/0° LQSXWV 7KH\ GHILQH
ZKDW LW LV GRQH 7KLV DSSOLHV WR WKH WDQJLEOH SDUW
LQ WKH FDVH FRPSDQ\ VXFK D GLVWLQFWLRQ EHWZHHQ WE
KDV QRW EHHQ PDGH VHSDUDWHO\ ,W FDQ DOVR EH QRWH
XSGDWLQJ WKH :%6 UDWKHU WKDQ SUHSDULQJ D QHZ RQH
FDVH FRPSDQ\ DV SDUW RI *(QJLQHHULQJ 6ROXWLRQ 'HOLYF
( &KDSWHU S ZKLFK GHDOV ZLWK SURMHFW DFWLY

7TKH LQSXWV LQ )LIXUH DERYH 3/LIH F\FOH VA\VWHP" DUH V
RI 366 GXULQJ LWV OLIH F\FOH 7KHVH DOVR VHW V\VWHP C
DV VHUYLFH IHDWXUHV WKDW FUHDWH YDOXH IRU WKH FXV
JHQHUDOO\ VHHQ DV SURMHFW VSHFLILF UHTXLUHPHQWYV 2]
DUH DOVR VXEMHFW WR UHTXLUHPHQWY WKDW DUH YHU\ JH
YDULRXYV VWDQGDUGY 7KHVH FDQ WKHUHIRUH GHILQH WK
FXVWRPHU VSHFLILF UHTXLUHPHQWY O5S5HTXLUHPHQW PDQD.

FDVH FRPSDQ\ DV VWDWHG HDUOLHU LQ &KDSWHU S
WR KDQGOLQJ WKHP GLIITHUV RQO\ VOLJKWO\ IURP KRZ WKH
WRSLF LV GHVFULEHG LQ )LJXUH EHFDXVH LQ WKH FDVF

EHHQ VHHQ RQ D SURMHFW VSHFLILF EDVLY UDWKHU WKDQ I
WKH FDVH FRPSDQ\ EHJDQ WR PRYH PRUH WRZDUGV V
UHTXLUHPHQWY PDQDJHPHQW ZKLFK ZRXOG EH KDQGOHG
SXUSRVH 7KH VRIWZDUH ZRXOG DOVR FRPELQH VLPLODU UH
SURFHVV ZRXOG EHFRPH OHVV WLPH FRQVXPLQJ RYHU WLPF
I[URP GHOLYHU\ SURMHFWYV



2Q WKH RWKHU KDQG WKH VHUYLFH LQIRUPDWLRQ FUHDWH
LQ )LIXUH KDV EHHQ VHHQ LQ WKH FDVH FRPSDQ\ DV SDI
/6 ZKHUHE\ WKH NQRZOHGJH JHQHUDWHG DSSHDUV DV F
DUHDV OLVWHG LQ WKH ILIJXUH ,/6 DV D SURFHVV LGHQW
DQDO\VLVY WR HQVXUH FRVW DQG ULVN IDFWRUV IRU VXSSF
WDNHQ LQWR DFFRXQW WKURXJKRXW WKH SURGXFW V HQWI
RUGHU WR RSWLPL]H ILQDQFLQJ DQG PLWLJDWH ULVNV '6W
WUDQVIRUPHG LQWR FXVWRPHU GRFXPHQWDWLRQ LV VWUR
WR FRPPLVVLRQ 366 IRU FXVWRPHUV DQG WR HQVXUH WKDW
WKLV RQ (3 DQG (3 WKHLU SURGXFWL]DWLRQ KDV XWL
DFFRUGLQJ WR )LIXUH DQG )LIJXUH ZLWKLQ WKH IUDPH,
DQG SURGXFW VFRSH

7KH FRQFHSW RI WKH SURGXFW OLIH F\FOH ZDV DOUHDG
SHUVSHFWLYH RI WKH SURGXFW SUHFHGLQJ (3 S5HIOHFWLQ.

IRU ERWK H[DPSOH SURGXFWV EDVHG RQ WKH SUHYLR
LQWURGXFWLRQ VWDJH ZKLOH (3 + RQ WKH RWKHU KDQG 1
OLIH F\FOH WKLQNLQJ ZLWK LWV GLIIHUHQW SKDVHV LV DQ
ZKLFK FDQ EH QRWLFHG IURP 5HTXLUHPHQW ODQDJHPHQW !
ZLWK GLIIHUHQW QDPHV 'HVSLWH WKLV WKH GLDJUDPV D
HDFK RWKHU $QQH[ % GHVFULEHV WKH VWDJHV Rl 366 OLIH
RI UHTXLUHPHQW PDQDJHPHQW ZKLOH LQ )LIXUH WKH Ol
PRUH JHQHUDOL]HG DQG FRPPHUFLDO SHUVSHFWLYH 7R F
S'HYHORSPHQW  DQG 3*8WLOL]DWLRQ  HQG DW WKH EHJLQC
S3URGXFWLRQ  DQG SDUWO\ 36XSSRUW  DUH FRYHUHG E\ 3*U
36XSSRUW  DQG *5HWLUHPHQW DUH IXOO\ FODVVLILHG DV ¢

SHYHQXH GDWD LQ UHODWLRQ WR WKH SURGXFW OLIH F\I
FRPSDQ\ 7KLV GRHV QRW QHFHVVDULO\ DGG YDOXH IURP D
FRXOG KHOS WR XQGHUVWDQG WKDW WKH SURGXFW PXV)\
H[SHQVHV +RZHYHU WKH FDVH FRPSDQ\ FRQVLGHUV WKH V
F\FOH DQG KRZ PXFK UHVRXUFHV VKRXOG EH LQYHVWHG L
UHYHQXH DQG RSHUDWLQJ SURILW 7KLV LV GLVFXVVHG L
ZKHUH IURP D VWUDWHILF SHUVSHFWLYH RI SURGXFW GHY|
DQG KRZ PXFK WR LQYHVW DQG GHYHORS LQFOXGLQJ WKH

+

$V H[SODLQHG DW WKH EHJLQQLQJ RI &KDSWHU 6WUDYV
330 $QQH[ $ LQ WKH FDVH FRPSDQ\ )J)URP D SURGXFW PD¢



IRUXP GLFWDWHV WKH FRPSDQ\ V SURGXFW RIIHULQJ DQG S
6FKRRO SURGXFW SROLF\ VWUDWHJLFDOO\ JXLGHV D
GHYHORSPHQW DQG LWV HIITHFWLYHQHVV LV PHDVXUHG WKL
PDUNHW SRVLWLRQ * FRQWLQXRXV IHHGEDFN DQG PDUNHMW
'KHQ H[DPLQLQJ )LJXUH LW FDQ EH VHHQ WKDW LW V
SHUVSHFWLYHV WKH LQFOXVLRQ RI SURGXFWV LQ WKH FDV
WKH GHILQLWLRQ VWDWHV ,Q UHDOLW\ DW WKH WLPH RI
UHJXODUO\ H[DPLQHG WKH LQFOXVLRQ RI GLIIHUHQW SUR
SUHFLVHO\ WKHVH SHUVSHFWLYHV

,Q JHQHUDO WKH FDVH FRPSDQ\ FDUULHV RXW SURGXFW D
VHHQ IURP WKH SUHVHQWHG SURFHVV GLDJUDPV WKURXJI
PDLQO\ H[SODLQ WKLQJV RQ D FRQFHSWXDO OHYHO DQG
H[DPSOH IURP WKH SHUVSHFWLYH Rl PRGXODULW\ DQG WKX
IDFW WKDW WKHVH FRQFHSWYV DUH PHQWLRQHG LQ )LJXUH
$FFRUGLQJ WR -XXWL D FRPSDQ\ VKRXOG KDYH D SUF
IHDWXUHV DUH VWDQGDUGL]HG PHDQLQJ WKH\ DUH DOZD\V
PRGXODU PHDQLQJ WKH SDUWV DUH PDGH LQWHUFKDQJHDE
XOWLPDWHO\ PDNHV WKH SURGXFW RIIHULQJ FRQILIJXUDEO
(72 ZRUN ZKLFK LV LQ SUDFWLFH MXVW GLPHQVLRQLQJ DQG
DZD\ I[URP WKLV VLWXDWLRQ ZH DUH WKH PRUH GHOLYHULL
PDQDJHPHQW DQG SROLF\ LVVXHV UHODWHG WR WKH RIIH!
SURGXFWL]DWLRQ ZKDW LV ZRUWK RIIHULQJ DQG ZKDW L
DQVZHULQJ 54

3/0 KDV RQO\ EHJXQ WR EH LPSOHPHQWHG LQ SUDFWLFH LQ
\HDUV LQ DFFRUGDQFH ZLWK WKH 330 FRQFHSW SUHVHQWH
RXWOLQH WKH FRPPHUFLDO DQG WHFKQLFDO SDUWV RI 366
ZRXOG EH PRUH PDQDJHDEOH HQWLWLHV SS + 7KL
DWWHPSWHG WR EXLOG WKH RIITHUHG VROXWLRQV LQ VXFK
SURGXFWV RU VHUYLFHV RI GLIIHUHQW SURGXFW IDPLOL
FRPPHUFLDO FRQILJXUDWLRQV DQG FRPPHUFLDO FRPSRQHQ
WHFKQLFDO FRXQWHUSDUWY WKDW WKH FXVWRPHU GRHV Q
ZULWLQJ WKH WKHVLV LPSOHPHQWLQJ D VXLWDEOH ,7 V\V\
FRQILJXUDWLRQ PDQDJHPHQW FDQ EH LPSOHPHQWHG ,Q DG
UHJXODU SURGXFW PDQDJHPHQW WUDLQLQJ KDV EHHQ RLU
SHUVRQQHO ZKR ZRUN LQ SURGXFW PDQDJHPHQW FRY
PDQDJHPHQW DQG WDVNV UHODWHG WR SURGXFWL]DWLRQ



,Q (3 WKLV SURGXFW FRQILIJIXUDWLRQ PLQGVHW EHJD(
SURGXFWL]DWLRQ 7KH DLP KDV EHHQ WR VHH (3 DV D VROX
SK\VLFDO SURGXFW 7KLV ZD\ LW FDQ DOVR EH FRPSRVHG
VXFK DV WUDLQLQJ DQG VRIWZDUH LQWHJUDWLRQ 7KH FRPI
LV VWLOO LQ WKH SURFHVV RI EHLQJ GHYHORSHG IRU (3

%RWK SDUWV DUH SODQQHG EDVHG RQ D FXVWRPHU SURMH
PDGH ZLWK D FXVWRPHU VSHFLILF SURGXFW FRQILIJIXUDWL
IHDWXUHV VKRXOG EH RIIHUHG LQ WKH SURGXFW V FRPPF
VLWXDWLRQ KDV EHHQ GLIIHUHQW IRU (3 DV D VLPLODU ZD
DQRQG WHFKQLFDO LWHPV KDV QRW EHHQ FRQVLGHUHG IU
GHYHORSPHQW 7KLV KDV FDXVHG FKDOOHQJHV LQ SURG
SURILWDELOLW\ (3 LV RQH RI WKH SURGXFWV WKDW LV DW
ZKHUH WKH SURGXFW LV GHYHORSHG WR EH FRQILJXUDEOH

2YHUDOO SURGXFWL]DWLRQ SURFHVVHV LQ WKH FDVH FR
SUHYLRXVO\ QRWHG UHJDUGLQJ SURGXFW DQG RIIHULQJ P
VWDQGSRLQW WKH\ ODFN FODULW)\ IRU GHILQLQJ GHVLJQ I
UHYLHZ RIIHUV GLUHFWLRQDO JXLGDQFH EXW QR FRQFUHW
LQIHUUHG

(QFDSVXODWLRQ DUFKLWHFWXUH IRU PR
SURFHVYV

'"HYHORSLQJ D VROXWLRQ WR D UHVHDUFK SUREOHP ILUVV
TXHVWLRQV WKDW SURYLGH EXLOGLQJ EORFNV IRU WKH Qt
LGHQWLI\ WKH RXWSXWV WKDW DUH FUHDWHG GXULQJ SURG
LQ WKH PRGXODU SURFHVYV DV GHVLJQ XQLWV ZLWKLQ *(V
RXWSXWV DV GUDIW DUH OLVWHG LQ 7DEOH



7TDEOH,QIRU

/LIH F\FOH SK]

PDWLRQ JHQHUDWHG LQ SURGXFWL]DWLRQ ¢
SKDVH LQ SULRU WR WKH SURGXFW ODXQFK

DVH ,QIRUPDWLRQ RXWSXW

8VHU UHTXLUHPHQWY UHYLHZ 855 DSSURYDO

%XVLQHVV SODQ

366 FODVVLILFDWLRQ $ % &

2I1IHULQJ SROLF\

/HJDO UHJXODWRU\ UHTXLUHPHQWYV

B6\VWHP VDIHW\ UHTXLUHPHQWYV VSHFLILFDWLRQ

&RQFHSWL

"(QILQHHULQJ VWUDWHJ\

7THFKQRORJ\ VWUDWHJ\

SHXVH VWUDWHIJ\

.3,V DQG VXFFHVV PHWULFV

366 FRQFHSW GHVFULSWLRQ WHFKQLFDO FRPPHUFLDO

6\VWHP UHTXLUHPHQWY UHYLHZ 655 DSSURYDO

BUHOLPLQDU\ PHFKDQLFDO %20 GHVLJQ

OHFKDQLFDO PDQXIDFWXULQJ DVVHPEO\ FRQVWUDLQWYV

SBUHOLPLQDU)\ 6: DUFKLWHFWXUH +: %20 GHVLJQ

6: DUFKLWHFWXUH +: %20 GHVLJQ FRQVWUDLQWYV

6\VWHP IXQFWLRQDO UHYLHZ 6)5 DSSURYDO

&RQILIXUDWLRQ SROLF\ WHFKQLFDO FRPPHUFLDO HQWLWLHV

S3UHOLPLQDU\ ORJLVWLFV VXSSRUW DQDO\VLV /6% ,/6

3UHOLPLQDU\ WHFKQLFDO GRFXPHQWDWLRQ ,/6

3UHOLPLQDU\ WUDLQLQJ WUDLQLQJ HTXLSPHQW ,/6

3UHOLPLQDU\ VIVWHP VDIHW\ DQDO\VLV

3UHOLPLQDU\ GHVLJQ UHYLHZ 3'5 DSSURYDO

"HVLJQ HQJLQ

"RUNEUHDNGRZQ VWUXFWXUH :%6

6\VWHP VDIHW\ DQDO\VLY ULVN UHGXFWLRQ PHDVXUHV

9HULILFDWLRQ FRQWURO PDWUL[ 9&0

SBUHOLPLQDU\ WHFKQLFDO VSHFLILFDWLRQ

,QWHUIDFH FRQWURO GRFXPHQW ,&'

&ULWLFDO GHVLJQ UHYLHZ &'5 DSSURYDO

ODWHULDO FRPSRQHQW SXUFKDVH RUGHUV

SBUHOLPLQDU\ 366 UHTXLUHPHQWYV

2EVROHVFHQFH PDQDJHPHQW SODQ
/LIH F\FOH PDQDJHPHQW SODQ
366 FRQILJXUDWLRQ PDQDJHPHQW SODQ

/RZ UDWH SURGXFWLRQ UHDGLQHVV UHYLHZ /5 355 DSSURYDO
"HVLJQ IRU PDQXIDFWXULQJ ")O
'"HVLJQ IRU DVVHPEO\ ")$

BURGXFWLR

“4XDOLW\ GRF:
3UH VHULHV 366 SURWRW\SH
7HVW UHDGLQHVYV UHYLHZ 755 DSSURYDO

THVWLQJ

&XVWRPHU UHTXLUHPHQWY DSSURYDO EDVHG RQ 9&0
)DFWRU\ DFFHSWDQFH WHVW )$7 DSSURYDO RQ 366 UHTXLUHPHQWV
,QVWDOODWLRQ FKHFN RXW ,&2 WHVW UHSRUW RQ LQWHJUDWLRQ \
6\WWHP YHULILFDWLRQ UHYLHZ 695 DSSURYDO

ODWHULDOV YHULILFDWLRQ

366 V DUFKLWHFKWXUH YHULILFDWLRQ OHFKDQLFDO 6: +: 6HUYLFH
OHFKDQLFDO PDQXIDFWXULQJ DVVHPEO\ SURFHVV YHULILFDWLRQ

6: +: PDOXIDFWXULQJ SURJUDPPLQJ SURFHVV YHULILFDWLRQ
JRILVWLFV VXSSRUW DQDO\VLV /6% /6

7HFKQLFDO GRFXPHQWDWLRQ ,/6

7UDLQLQJ WUDLQLQJ HTXLSPHQW /6

)DFLOLW\ HTXLSPHQW WRROV YHULILFDWLRQ

6\WWHP VDIHW\ YHULILFDWLRQ

3UH VHULHY SURWRW\SH 366 YHULILFDWLRQ

3K\WLFDO FRQILJXUDWLRQ DXGLW 3&$ DSSURYDO

ODWHULDOV YDOLGDWLRQ

366 V DUFKLWHFKWXUH YDOLGDWLRQ OHFKDQLFDO 6: +: 6HUYLFH
)DFLOLW\ HTXLSPHQW WRROV YDOLGDWLRQ

6\WWHP VDIHW\ YDOLGDWLRQ

3URWRW\SH 366 YDOLGDWLRQ

J)RUPDO TXDOLILFDWLRQ UHYLHZ )45 DSSURYDO

366 UHTXLUHPHQWYV

6DOHV PDUN

7HFKQLFDO VSHFLILFDWLRQ
6DOHY EURFKXUH

366 5 ' URDGPDS

HWXQFK SODQ

ODUNHWLQJ SODQ
3URILWDELOLW\ FDOFXODWLRQV

BULFLQJ SROLF\



$OVR LQ RUGHU WR GHWHUPLQH WKH HQFDSVXODWLRQ DU
SURFHVV LW LV QHHGHG WR NQRZ ZKHQ SURGXFWL]DWLF
$FFRUGLQJ WR WKH V\VWHPDWLF OLWHUDWXUH UHYLHZ S
SURGXFW LV ODXQFKHG RQ WKH PDUNHW 7KLV SKDVH KDV
IURP FRQFHSWXDOL]DWLRQ DQG GHYHORSPHQW WR SURG
OLWHUDWXUH UHYLHZ LV QRW IXOO\ DOLIJQHG ZLWK WKH ¢
SURGXFW ODXQFK DOVR UHTXLUHV VRPH WHVWLQJ DQG L
GRQH EHIRUH WKH HQG XVHU KDV YDOLGDWHG 366 7KLY
GHWHUPLQLQJ WKH FRUUHFW OHQJWK RI WKH SURFHVYV

W LV QHFHVVDU\ WR NQRZ ZKDW LQIRUPDWLRQ LV QHHGHC
SURFHVV 54 %DVHG RQ WKH NQRZOHGJH SURYLGHG E\
LQYDULDEO\ DFWV DV WKH LPSHWXV IRU SURGXFWL]DWLR
SURGXFWL]DWLRQ ZRXOG VWDUW IURP FXVWRPHU UHTXLUH
EH VWDWHG WKDW SURGXFWL]DWLRQ DOVR UHTXLUHV D \
REMHFWLYHYVY SROLFLHV DQG VWUDWHILHYV WR EHJLQ ,Q
EXVLQHVV UHTXLUHPHQWY W LV DOVR WKHRUHWLFDOO\ SF
QRW EDVHG RQ FXVWRPHU QHHG EXW RQ WKH PDUNHW L
FRQVLGHUHG GXULQJ WKH GHVLJQ DQG DUH WKHUHIRUH SR
SURFHVVY 7KH YDOLGLW\ RI WKH DQVZHUV WR WKHVH UHVF
&KDSWHU

ORGHOLQJ WKH HQFDSVXODWLRQ DUFKLWHFWXUH RI PRGXC
EHJLQ IURP GHILQLQJ WKH *(V WR WKH SURFHVV HVSHFLDC
DERXW ZKDW NLQG RI PRGXOHVY QHHG WR EH GHYHORSHG 3
PRUH GLIILFXOW WR VWDUW GLUHFWO\ IURP WKH PRGXOH O

S LQ SUDFWLFH WKLV LV KRZ LW ZDV GRQH DV D SU
7KLY FROOHFWHG GDWD LV DOVR VHUYLQJ DV WKH ILUVW SD
SURFHVV WKDW LV RXWOLQHG LQ *(06 /LIH F\FOH SKDVHYV
RXWSXWV DV WKH GHVLIJQ XQLWYV XQGHUQHDWK HDFK SKDV!

Generic Elements

v Concepting

Vv Design & engineering
Vv Production

v Testing

Vv Sales & marketing

JLIXUH /ILIH F\FOH SKDVHV DV WKH ILUVW GHILQLWL



,Q ERWK %YURZQILHOG PHWKRGV WUDGLWLRQDO DQG +\EUL
LQLWLDO VWDJH ZKDW WKH QHHGV DUH IRU SURGXFW YD
WKHUHIRUH FRQFOXGHG WKDW WKH YDULDELOLW\ QHHGYV

V\VWHPDWLF OLWHUDWXUH UHYLHZ DQG GDWD REWDLQHG |

Variability Needs

A Is PSS based on customer delivery? 2

Variability Need Type
~ TiC E @
Vv Yes

v No

A What is PSS like? 2

Variability Need Type
A POTENTICAL CHOICE @)
v Tangible
v Intangible

v Tangible/intangible

A Does PSS have any of the following pre-designed entities? 2

Variability Need Type
A POTE HOICE @)
v Tangible
v Intangible
v Tangible/intangible

Vv None

A Will a prototype be made from PSS? 2

Variability Need Type
A POTENTICAL CHOICE @
Vv Yes

v No

JLIXUH 9DULDELOLW\ QHHGV IRU WKH SURGXFWL]DW

%DVHG RQ WKHVH PRGLILFDWLRQ QHHGYVY RU TXHVWLRQV LV
366 LV EDVHG RQ ZKDW NLQG RI GHVLJQ HQWLWLHV LW FR(
366 LV EHLQJ SUHSDUHG IRU HYDOXDWLRQ 7KLV HW DOVR

S ZKHUH WKH\ VXJJHVW LGHQWLI\LQJ TXHVWLRQV
FODULI\ WKH PRGXOHV WKH FXVWRPHU == RU LQ WKLV FDVH
QHHGV *(V DQG GHVLJQ XQLWYV ZHUH WHVWHG DJDLQVW H
GLYLVLRQ ZDV QHLWKHU SUDFWLFDO QRU YHU\ XQGHUVWDGQ
YLHZ 7KLV LV EHFDXVH WKH SDUWLWLRQ LQWR OLIH F\FOH
SURYLGH FOHDU JXLGDQFH DV WR DW ZKLFK UHYLHZ SKDV
DFWXDOO\ EH UHDG\ 7KLV LV HVVHQWLDO LQ V\VWHPV HQJ
ILUVW LWHUDWLRQ RI WKH SDUWLWLRQ ORJLF RI *(V T7DEC
GHVLJQ XQLWYV EHFDXVH WKHVH KDG IRU H[DPSOH DOUH
DSSURYDOV



7TDEOH7KH ILUVW LWHUDWLRQ RI *(V ZLWK UHYLHZ DQC(

*HOQHULF (O ‘HVLJOQ \

&XVWRPHU UHTXLUHPHQWYV PDWUL]J

A QXY LQH VM SODQ

\

8VHU UHTXLUHPHQW Vg E e SRS T 0

/HIDO UHJXODWRU\ UHTXLUHPHQWYV

21THULQJ SROLF\

(QIJLQHHULQ

7HFKQRORJ\ VWUDWHJ\

SHXVH VWUDWHJ\

3,V DQG VXFFEH

366 FRQFHSW GHVFULSWLRQ WHFKQLFDO FRPPHUFLDO
3ULFLQJ SROLF)\

6\WWHP UHTXLUHPHQWV&BBYILHA BWERQ SROLF\ WHFKQ

3UHOLPLQDU\ WHFKQLFDO VSHFLILFDWLRQ
3UHOLPLQDU\ ZRUN EUHDNGRZQ VWUXFWXUH_:%6
3UHOLPLQDU\ WUI

3UHOLPLQDU\ YHULILFDWLRQ FRQWURO PDWUL| 9&0
6\WWHP UHTXLUHPHQW KD]I

+D]DUGRXV PDWHULDO PDQD

/LVW RI VDIHW\ VLJQLILFDQW IXQFWLRQV_ 66)

3UHOLPLQDU\ 366
6\WWHP IXQFWLRQDO|BHWHMZ LEBU\ KD]
6\WWHP VDIHW\ IXQFWLRQDO VSHFLILFDWLRQ

SHXVDEOH WDQJI
SHXVDEOH LQWDQ
3UHOLPLQDU\ 366 V %20 DUFKLWHFWXUH
3UHOLPLQDU\ 366 V V
3UHOLPLQDU\ PDW
366 GHVLJQ FRQVWUDLQWYV
3UHOLPLQDU\ SURG)>
:RUN EUHDNGRZQ VV
3UHOLBPLQRU\ ORJLVWLFV VXSSRUW DQDO\VLV /6% /6
SUHOLPLQDU\ GHVLJ SUHOLPLODU\ WHFKQLFD(
3UHOLPLQDU\ WUDLQLQJ W
3UHOLPLQDU\ VIVWHP VDIHW\ DQDO\VLV
3UHOLPLQDU\ FRQILJXUDW
3UHOLPLQDU\ OLIH F\FO
2EVROHVFHQFH PDQDJHPHQW SODQ
3UHOLPLQDU\ KD]DU(
+D]DUG DQDO\VLY DQG ULVT
/D\HUV Rl SURWHFWLRQ DQDO\VLV /23$%

,QWHUIDFH FRQWUR

&RQILJXUDWLRQ PD

/LIH F\FOH PDQDJHPHQW SODQ

366 UHTXLL

6X YV\AWWHP KDQDO\VLV

JXQFWLRGDO KD]JDUG DQDO\VVLYV )+$

+HDOWK KD]DUG C

(QYLURQPHQWDO KD]D

3UHOLPLQDU\ IDLOXUH PRGHV HIIHFWV GLDJQRVWLFV DQDO\VLV )0('$
3UHOLPLQDU\ IDXOW !

&ULWLFDO GHVLJQ \

ODWHULDO FRPSRQHQW SXUFKDVH RUGHUV
"HVLJQ IRU PDQXIDFWXULQJ ')0
"HVLJQ IRU DVVF
4XDOLW\ GRFXPHQWDWLRQ
3UHOLPLQDU\ WHVW SODQ
/RZ UDWH SURGXFWL|RZUBWDGLQHVV

UHYLHZ /5 355 | 7HFKQLFDO VSHFLILFDWLRQ
6DOHV EURFKXUH
366 5 ' URD(
/DXQFK SODQ
ODUNHWLQJ SODQ
SURILWDELOL\

7HVW SODQ

9HULILFDWLRQ FRQWURO PDWUL[ 9&0

2SHUDWLQJ VXSSRUW KD]DUG 2

')DLSXUR'PRGHV HIIHFWV GLDJQRVWLFV DQDO\VLV )0('$
)DXOW WUHH DQDO\VLV )7§$

3L VHULH

7HVW UHDGLQHVV U

9&0 DSSURYDO RQ FXVWRPHU UHTXLUHPHQWYV

J)DFWRU\ DFFHSWDQFH WHVW )$7 DSSURYDO RQ 366 UHTXLUHPHQWYV
LOVWDPOOD RXW ,&2 WHVW UHSRI

6\WWHP YHULILFDWL R H 4 BT HW\ YHULILFDWLRQ

2SHUDWLQJ VXSSRUW KD]JDUG 2 6+$ PDLQWHQDQFH PDQXDO
J)XQFWLRQDO VDIHW\ YHULILFDWLR}

7UDFHDELOLW\ PDWUL]

366 V %20 DUFKLWHFWXUH YHULILFDWLRQ
366 V VHUYLFFYHULIL

3K\WLFDO FRQILIJXUDW IORQVEKNGDWY 3/&BOHFWLRQ YHULILFDWLRQ
3URGXFWLRQ SURFHVVHYV YHULILFDWLRQ
)DFLOLW\ HTXLSPHQW

3UH VHULHV 366 YHULILFDWLRQ

366 V %20 DUFKLWHFWXUH YDOLGDWLRQ
366 DUFKLWHFWXUH EC

ODWHULDOV VHOHFWLRQ YDOLGDWLRQ
3URGXFWLRQ SURF

JRUPDO TXDOLILFDWLRMDEHYILWY JMBXLSPHQW

/RILVWLFV VXSSRUW DQDO\VLV /6% ,/6
7HFKQLFDO GRFXP

7UDLQLQJ WUDL( ,/¢€

366 YDOLGDWLRQ




7KLV ORJLF PDNHV LW HDVLHU IRU WKH XVHU LQ WKH FDVH
LQ FKURQRORJLFDO RUGHU WKURXJKRXW WKH SURGXFWL]D
UHYLHZVY DQG DXGLWYV DUH VWDQGDUG HYHQWY GXULQJ W
IDPLOLDU WR HYHU\RQH GXH WR WKH V\VWHPV HQJLQHHUL!
PLOHVWRQHYVY GLFWDWH ZKDW KDV DOUHDG\ EHHQ GRQH WR
YDOLGDWH LW DV 366 7KXV EDVHG RQ &KDSWHU S
FRQWH[W XQGHUVWDQGLQJ IRU WKH PRGNBIQLSEDRGXHYWIHD
DXGLWR/LYV LV VKRZQ LQ *(06 ZKLOH EOXHSULQWLQJ LQ 33L
JLIXUH ZKLFK DITHFWV DOO *(V

Product Structuring Principles

A Technical reviews and audits A

Name Product Structuring Principle431407
Rationale The process becomes chronological and systematical.

Applying in Extensive documentation and thorough review of
practise means requirements.

J)LIXUH THFKQLFDO UHYLHZV DQG DXGLWYV DV FRQWH]|
SDUWLWLRQ ORJLF RI PRGXODU SURGXFWL]DWL!

,Q WKH QH[W VWHS YDULDELOLW\ QHHGY DQG W\SHV DUH C
DIlTHFWHG E\ WKH FKRLFHV )LJXUH 7KH ILUVW LWHUD\
FRQVLGHUHG YDOLG ZKHQ WKH *( PRGHO LV HUURU IUHH 7|
UXOH L H GRHVY WKH SURSRVHG PRGHO UHSUHVHQW DOO
FROQWH[W DOO WKH SURFHVVHV 3DNNDQHQ S $V
VWDWHG WKDW WKH *( EUHDNGRZQ ZRUNV DV LW UHSUHVE
(3 DQRG (3 ZKHQ VHOHFWLQJ WKH DSSURSULDWH YDULDELC
LV WKDW ERWK (3 DQG (3 ZHUH ODXQFKHG RQ WKH PDUNH
SRLQW WKH SURWRW\SH KDG EHHQ PDQXIDFWXUHG WHVWH
VDOHVY DQG PDUNHWLQJ PDWHULDOV ZHUH UHDG\ +RZHYHU
WKH\ DUH PRVW RIWHQ ODXQFKHG RQO\ DIWHU DW OHDVW D
SURGXFWLRQ KDV EHHQ UDPSHG XS = QRW IRUJHWWLQJ FR
ORJLF DOVR VHUYHV VXFK VROXWLRQV
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J)LIXUH /ILOQNLQJ YDULDELOLW\ QHHG W\SHV WR *(V DQC
Rl ZKLFK WKHUH DUH LQ WRWDO 2QO\ SDUW RI *(V DQG (
VLIH RI WKH PRGHO

,Q DGGLWLRQ (3 V H[LVWHQFH ZDV RULJLQDOO\ EDVHG RC
EDVHG RQ WKH EXVLQHVYVY HQYLURQPHQW SS + 7KLV K
E\ WKH ILUVW OLVWHG YDULDELOLW\ QHHG 7KH SUHVHQWHC
WKH GLIITHUHQW QDWXUH RI WKH SURGXFWYV UHSUHVHQWHC
LQWDQJLEOH FRPSRQHQWYV VXFK DV VRIWZDUH WKDQ (3
DVVHWYV SS *

‘KHQ H[DPLQLQJ *(V RQH FDQ QRWLFH D UHSHWLWLRQ RI R
SUHOLPLQDU\ YHUVLRQ ODWHU YHULILHG DQG ILQDOO\ Y
VHOHFWLRQ DQG 366V %20 DUFKLWHFWXUH $FFRUGLQJ
-XXWW DO H S RQH *( FRXOG EH WKRXJKW RI DV FRQ
VXSSRUWLQJ VWUXFWXUHV L H LQ WKLV FRQWH[W WKH VI
ZRXOG PHDQ WKDW DOO H[LVWLQJ VDPH RXWSXW YDULDWL
RQH VWDQGDUG VWUXFWXUH L H *( +RZHYHU WKLV G
SHUVSHFWLYH RI WKH FDVH FRPSDQ\ V EXVLQHVV HQYLUR
SURFHVV PRGHOV DUH D QHFHVVLW\ IRU H[DPSOH LQ GHOL
WLHG WR SDVVLQJ UHYLHZV RU WR GHOLYHU\ SRVLWLRQV
YHUVLRQV Rl WKH RXWSXW LQWR RQH *( WKH SURFHVV XVFt
LQWR WKH FKURQRORJ\ Rl VIVWHPV HQJLQHHULQJ UHYLHZV

7KH QHHG IRU SURFHVV YDULDELOLW\ L H WKH PRGLIL
HQFDSVXODWHG ZLWWLRO*H®V SXXWEZKHUHIRUH WKH GHVLJQ
GHILQHG DV WKH\ DUH LQWHQGHG WR EH WKRXJKW Rl *(06



VL[ GLITHUHQW FODVVHV ZKLFK DUH DSSOLHG IURP D SURF
DV IROORZV

$GG RQ PRGXOH DFWLRQ VHOHFWHG DV DQ RSWLRQ
UHTXLUHPHQWY PDWUL]J

)XOO\ LQWHUFKDQJHDEOH DFWLRQ VHOHFWHG IURP
FODVVLILFDWLRQ $ % &

S3DUDPHWHU YDOXH VHOHFWHG IURP DJUHHG SUHGHIL

SDUDPHWHU YDOXHV H J .3,V DQG VXFFHVV PHWULFV

3DUW\ FRQILJXUDEOH VRPH RI WKH DFWLRQYVY GDWD L

DOVR UHXVDEOH HJ SULFLQJ SROLF\ ZKHUH VRPH LV
VRPH RQ LQGLYLGXDOLW\ RI 366

6WDQGDUG DFWLRQ LV DOzZD\V EDVHG RQ D VSHFLILF
DQDO\VLV

8QLTXH GHOLYHU\ VSHFLILF 366 SURMHFW VSHFLILF O

FDOOHG FRS\DEOH EDVLV HJ ZRUN EUHDNGRZQ VWU

7KHVH DSSHDU LQ GLITHUHQW FRORUV LQ WKH *(06 PRGHO
HDFK YDULDELOLW\ QHHG D UDWLRQDOH PXVW DOVR EH GH
SRWHQWLDO FKRLFH 7KHVH ZLOO EH GLVFXVVHG DQG SUHV
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7KLV &4KDSWHU SUHVHQWYV WKH PDLQ UHVXOW RI WKH WKHYV
DUFKLWHFWXUH IRU PRGXODU SURGXFWL]DWLRQ SURFHVV

$V PHQWLRQHG LQ &KDSWHU S WKH UHVHDUFK TXF
UHVHDUFK SYREOMMR GHVLJQ DQ HQFDSVXODWLRQ DUFK
SURGXFWL]DWLRDKBYRMRONMMWLRQ LV SUHVHQWHG LQ $QQH]
PDQDJHDEOH WKH PRGHO ZDV GHVLJQHG WR GLYLGH 36¢
FRPSRQHQWY RU WKHLU FRPELQDWLRQV EDVHG VROHO\ F
SUHYHQWHG WKH VFRSH + DQG WKH ZRUNORDG * I[URP EHFR
ZDV DOVR LQIOXHQFHG E\ WKH IDFW WKDW ZKHQ WKH SODQC
WR EH XWLOL]JHG LQ WKH FDVH FRPSDQ\ LW ZLOO EH H
VWDNHKROGHUV D PRUH FRPSOH[ PRGHO FDQ HDVLO\ HQF
DGGLWLRQ WR WKHVH WKH *(06 DSSOLFDWLRQ LV QRW D
VHOHFWHG LQIRUPDWLRQ LV QRW DFFXPXODWHG QRW WR F

2Q0\ RQH LWHUDWLYH URXQG ZDV FRQGXFWHG WR VROYH

UHTXLUHG DV WKH ILUVW SURSRVDO IRU D GLVWULEXWLRC
IHDVLEOH EXW QRW SUDFWLFDO HQRXJK IRU WKH FDVH FF
GHWDLO LQ &KDSWHU S H[SODLQLQJ WKDW WKH SDU
GRHVY QRW SURYLGH HQRXJK FRQFUHWH LQIRUPDWLRQ IURP



',6&866,21

7KLV &KDSWHU DQDO\]HV DQG DQVZHUV WKH UHVHDUFK TXH
7KH UHVHDUFK UHVXOWY DQG PHWKRGYVY DUH WKHQ HYDOXD
DQRG UHOHYDQFH )LQDOO\ IXUWKHU PRGHO GHYHORSPHQW

7KH DLP RI WKLV WKHVLV ZRUN ZDV WR IRUP DQ HQFDSV]
SURGXFWL]DWLRQ SURFHVV XVLQJ WZR H[DPSOH SURGXFW?
SRUWIROLR 7KLV ZDV DFKLHYHG E\ ILUVW JDLQLQJ DQ XQGHF
DQG WKH SURFHVVHY DVVRFLDWHG ZLWK LW DV ZHOO DV ¢
LPSRUWDQW WR FRPSUHKHQG WKH SURGXFWL]DWLRQ RI V
GHYHORSPHQW SURFHVVHV DVVRFLDWHG ZLWK LW &KDS
LQIRUPDWLRQ IURP &KDSWHU DQG WKH GDWD REWDLQHG

DQG %DVHG RQ WKH FRPSLOHG NQRZOHGJH D V\QWK
XOWLPDWHO\ XVHG WR ZRUN RQ WKH HQFDSVXODWLRQ DU
&KDSWHU

7TKUHH UHVHDUFK TXHVWLRQV ZHUH IRUPXODWHG IRU WKH \
LQ &KDSWHU EHFDXVH WKH\ ZHUH XWLOL]J]HG WKHUH 7KH

54 :KDW NLQG RI LQIRUPDWLRQ LV JHQHUDWHG LQ SUR

7KH RXWSXWV 7DEOH KDYH EHHQ FRPSLOHG LQWR GLIIHI
SKDVHV Rl WKH FDVH FRPSDQ\ V 5HTXLUHPHQW ODQDJHPHQ
FRQGXFWHG IURP WKH V\VWHPDWLF OLWHUDWXUH UHYLHZ
FRPSDQ\YV SURFHVVHV &KDSWHU ZLWK WKH KHOS RI D
VLIJQLILFDQW LQ GHILQLQJ WKH HQFDSVXODWLRQ DUFKLW
SURFHVV DV LW KHOSHG XV JHW VWDUWHG DQG XOWLPDWH

54 +RZ GR ZH NQRZ WKDW WKH SURGXFWL]DWLRQ SURF

7KH UHDGLQHVV RI SURGXFWL]DWLRQ SURFHVYV FDQ EH FRQ
J)LIXUH )LIXUH DQG )LIXUH %DVHG RQ WKH FDVH FRP
SURFHVVY $QQH[ ( DV D SDUW RI BURGXFWL]DWLRQ SURFHYV
WKH SURGXFW KDV EHHQ ODXQFKHG RQ WKH PDUNHW 7KLV
VXUYH\ &KDSWHU FRQGXFWHG ZLWK VHOHFWHG HPSO
UHVXOW ZDV VLJQLILFDQW IURP WKH UHVHDUFK SUREOHP
LQIRUPDWLRQ DERXW ZKHQ 366 LV DFWXDOO\ UHDG\ IRU Wk
HYHQ WDNH SODFH DIWHU WHVWLQJ WKH IXQFWLRQDOLW\ R



54 :KDW LQIRUPDWLRQ LV QHHGHG DERXW WKH SUR
SURGXFWL]DWLRQ SURFHVV"

&XVWRPHU UHTXLUHPHQWY * RU VWDNHKROGHU UHTXLUHPI
SURGXFWL]DWLRQ &KDSWHU 7KLV ZDV QRW GLUHFWC
GHILQLWLRQ RI .DPUDQL i1DVU S IRU H[DPSOH &
GHYHORSPHQW EDVHG RQ IXQFWLRQDO UHTXLUHPHQWYV ZK
VWDNHKROGHU UHTXLUHPHQWY $ VLPLODU YLHZ ZDV DOVR

DQG )LIXUH 7KH FRQFOXVLRQ ZzDV DOVR WKDW SURGXF
DVVHVVPHQW EDVHG RQ WKH FRPSDQ\ V REMHFWLYHV SRO
J)LIXUH 7TKXV ZH DUH WDONLQJ DERXW EXVLQHVV HQY
YLHZHG IURP WKH FRQWH[W RI WKH FDVH FRPSDQ\ WKLV F
ZDV VLJIQLILFDQW IRU WKH UHVHDUFK SUREOHP EHFDXVH I
SURGXFWL]DWLRQ FRXOG EHJLQ

$ IHZ NH\ REVHUYDWLRQV ZHUH PDGH GXULQJ WKH UHVHDUI

'XULQJ SURGXFWL]DWLRQ D ODUJH QXPEHU RI GLIIHUF
WKHVLV ZRUN ZKLFK FDQ EH LQFOXGHG LQ GLIITHUHQW

$OWKRXJK FRPPHUFLDO RXWSXWV DQG DFWLYLWLHV |
GHVLJQ HQJLQHHULQJ WKH\ FDQ EH SURFHGXUDOO\ !
DQG DXGLWV 7KXV WKHUH VKRXOG ILUVW EH D FF
SURGXFWL]DWLRQ ,V LW PHUHO\ FRPPHUFLDO PHDVXL
GRHV LW DOVR LQFOXGH SURGXFW GHYHORSPHQW RU
FRQFHSWLQJ WR GHOLYHU\ DIWHU DOO

SURGXFWL]DWLRQ LV QRW QHFHVVDULO\ GULYHQ E\
UHTXLUHPHQWY RI WKH EXVLQHVV HQYLURQPHQW DUH I
RZQ VWUDWHILHY DQG REMHFWLYHV 7KHUHIRUH FXVYV
HQRXJK WR VWDUW SURGXFWL]DWLRQ

366 PD\ QRW EH IXOO\ PDWXUH IRU WKH PDUNHW DW V
WKDW ZDV WKH GHILQLWLRQ RI FRPSOHWLRQ DV WKH
SURGXFHG RU YDOLGDWHG LQ WKH FXVWRPHU HQYLUR(
RI FRPPHUFLDOL]DWLRQ LQ SURGXFWL]DWLRQ

BURGXFWL]DWLRQ SURFHVVY FDQ EH GHVLJQHG WR EH
FRQILIXUDWRU WR DYRLG UHSHDWLQJ RU IRUIJHWWLQJ

7KH UHVHDUFK GLG QRW XQFRYHU DQ\ XQH[SHFWHG ILQGLC
SULRU ZRUN H[LVWV RQ SURFHVV PRGXODULW\ + QRW WR P



JDS KLIKOLJKWYVY WKH QHHG IRU D FULWLFDO UHYLHZ 7R DG
UHTXLUHG GXULQJ WKH V\VWHPDWLF OLWHUDWXUH UHYLH.
VFRSH RI WKLV WKHVLV

7TKHVH ILQGLQJV XQGHUOLQH WKH QRYHOW\ RI WKH WKHVLYV
RQ PRGXODUL]LQJ WKH SURGXFWL]DWLRQ SURFHVV DQG
PDQDJHPHQW DSSURDFK SDUWLFXODUO\ IURP D SUDFWLFD
E\ WKH WKRURXJK DQG RUWKRGR[ HITHFXWLRQ RI WKH OLWH
SHUVRQDO H[SHULHQFH DXWRHWKQRJUDSK\ ZLWK ERWK Wtk
VHYHUDO \HDUV 1HDUO\ VL[W\ UHIHUHQFHV ZHUH XVHG PF
HQVXULQJ WKDW WKH VRXUFHVY DUH FXUUHQW DQG UHOHYD

7KH WKHVLVY WRRN DSSUR[LPDWHO\ WZR \HDUV WR FRPSOF}
HPSOR\PHQW DW WKH FDVH FRPSDQ\ GXULQJ WKLV SHULRG
EHFRPH REVROHWH SRWHQWLDOO\ LOQOWURGXFLQJ GLVWRU
UHPDLQV VWURQJ 7KH FRPSOH[LW\ RI WKH WRSLF DQG WKH
KDYH OHG WR PLQRU PLVLQWHUSUHWDWLRQV EXW WKHVH
ZRUN

8OWLPDWHO\ WKH UHVXOWYVY RIIHU DFWLRQDEOH LQVLJKWYV
EXVLQHVV WKDW DLP WR WUDQVLWLRQ WRZDUG D SURGXFW
HILVWLQJ UHVHDUFK DQG FRPELQLQJ V\VWHPDWLF UHYLHZ
SURYLGHV D IRXQGDWLRQ IRU IXUWKHU H[SORUDWLRQ DQG
FRPSDQ\ KDV DOUHDG\ XWLOL]HG WKH UHVHDUFK UHVXOWYV
SURFHVVHYV LQ RQH EXVLQHVV XQLW LQ WHUPV RI SURGXF
PDNHV LW HDVLHU WR XQGHUVWDQG WKH FRQQHFWLRQV |
IXQFWLRQ RI WHFKQLFDO UHYLHZV DQG DXGLWV ZKLFK ZRX
UHFHLYHV ZLGHU VXSSRUW LW FRXOG EH ODWHU GHSOR\H(

7KH SURSRVHG PRGHO LV QRW SHUIHFW DQG ZLWK WKDW
UHVHDUFK W ZRXOG WKHUHIRUH PDNH VHQVH WR DGG D G
RU GHVLJQ XQLW LQ WKH UHYLHZ RU *( IRU ZKDW LW LV
VRPHWKLQJ HOVH 7KH PRGHO VKRXOG DOVR EH PDGH D
HVVHQFH RI FRPSDQ\ VSHFLILF 366 L H ZKHWKHU LW LV E
VRIWZDUH VHUYLFH RU DOO RI WKHVH 7KLV ZRXOG UHTXI
FRYHUHG LQ &KDSWHU S
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%DFNJURXQG LQYHVWLJDWLRQ DQG LGHD GHYHORSPHQW
@ $YDLODEOH IURP WKH DXWKRU RI WKH WKHVL\

%D[WHU ' 5R\ 5 'RXOWVLQRX $ *DR - .DOWD O $
IUDPHZRUN WR VXSSRUW SURGXFW VHUYLFH V\VWHPV
&RPSXWHU ,QWHJUDWHG ODQXIDFWXULQJ >(OHFWURQL

>&LWHG @ $YDLODEOWWSY DWRL
RUJ OLESUR[\ WXQL IL

'DKPXV - *RQ]DOH] =XJDVWL - 2WWR . ORGXODU SU
BWXGLHV >(OHFWULF MRXUQDO@ 9RO Ss +
DWMWWSY GRL RUJ OLESUR[\ WXOL IL 6 :

'DYLVRQ 50 ODUWLQVRQV OF .RFN 1 3ULQFLSOH
5HVHDUFK ,QIRUPDWLRQ 6\WWHPV -RXUQDO >(OHFWUR

>&LWHG @ $K\WIMWESI/EOGRDRWRUJ OLESUR[\ WXQL
[

' '6WDQ ,QWHJUDWHG /RIJLVWLF 6XSSRUW 5HTXL
*ODVJRZ '6WDQ >(OHFWURQLF VWDQGDUG@ S > &
KWWSV ZHEDUFKLYH ODWLRODODUFKLYHV JRY XN XNJ
ZZ GVWDO PRG XN VWDOGDUGV GHIVWDQV X

'"HYHORSPHQW :UDS 8S +DQGRYHU &DVH FRPSDQ\ >,PD
$YDLODEOH IURP WKH DXWKRU RI WKH WKHVLV

+HOPHQNDVYDWXV 8QLYHUVLW\ RI 2XOX >:HEVLWH®@ >
KWWSYV OLEJXLGHY RXOX IL WLHWHHOOLQHQWLHGRQK

+I1QQLQHQ . .LQQXQHQ 7 +DDSDVDOR + 5DSLG SURC
SUHFRQGLWLRQV ,QWHUQDWLRQDO -RXUQDO RI 3URGXI
MRXUQDO@ 9RO SsS + >&LWHG
KWWSV ZZZ LOGHUVFLHOQFHRQOLQH FRP GRL DEV

+IlUN|QHQ - ([SORULQJ WKH EHQHILWYV RI VHUYLFH SUR
SURFHVVHV %XVLQHVV 3URFHVV ODQDJHPHQW -RXUQTI
SS * >&LWHG @ $YDLO
KWWSYV 727Z7Z HPHUDOG FRP LOVLIJKW FROWHQW GRL
I XOO KWPO

+IlUN|QHQ - 7RORQHQ $ +DDSDVDOR + BHUYLFH SU
DQG GHILQLQJ DQ RIIHULQJ -RXUQDO RI 6HUYLFH 0DQD.
SS + >&LWHG @ $YDLO

KWWSV 777 HPHL_JDOG FRP LOVLIJKW FROWHQW GRL
[ XOO KWPO

+IlUN|QHQ - +DDSDVDOR + +IQQLQHQ . 3URGXFWLVD
DJHQGD ,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLRQ (F
Ss + >&LWHG @ $YDLOI

KWWSV GRL RUJ_ M LMSH




,GHD KDUYHVWLQJ DQG DVVHVVPHQW &DVH FRPSDQ\ >,PD.
I[JURP WKH DXWKRU RI WKH WKHVLYV

L ((( ,((( 6BWDQGDUG IRU 7THFKQLFDO 5HYLHZV D¢
3URJUDPV 1HZ <RUN ,((( >(OHFWURQLF VWDQGDUG®@
$YDLODEOH D\

KWWSVY LHHH[SORUH LHHH RUJ VWDPS VWDPS MVS"WS

L,UYLQH + *DIILNLQ O *HWWLQJ LQ JHWWLQJ RQ DC
TXDOLWDWLYH UHVHDUFK SURMHFW $FFRXQWLQJ $X
>(OHFWURQLF MRXUQDO@ 9RO SS + >&LWI
KWWSV GRL RUJ OLESUR[\ WXOL IL

. YHUVHQ - ODWKLDVVHQ / 1ILHOVHQ 3 0DQDJLQJ !
,PSURYHPHQW $Q $FWLRQ 5HVHDUFK $SSURDFK 0DQDJ
4XDUWHUO\ >(OHFWURQLF MRXUQDO@ 9RO SS

$YDLODKOMWMWWBW 2z7z7Z MVWRU RUJ VWDEOH

,VDNVVRQ 2 /DUVVRQ 7& gKUZDOO 5|QQEIFN $ 'H
VHUYLFH VA\VWHPV FKDOOHQJHVY DQG RSSRUWXQLWLHV
RI (QJLQHHULQJ 'HVLJQ >(OHFWURQLF MRXUQDO@ OF

@ $YDLORE®ISWDWWGRL RUJ

62 (& ,((( ( 6\WWHPV DQG VRIWZDUH HQJLQHH
F\FOH SURFHVV *HQHYD ,62 ,(& ,((( >(OHFWURQLF V
@ $YDLODWWIS\WDWGRL RUJ (67"

-XXWL 7 7DPSHUH 8QLYHUVLW\ > QWHUYLHZ@ 7DPSHUH >

-XXWL 7 /HKWRQHQ 7 9DQKDWDOR 0O S8QWDPDOD 2
FRQILJIXUDEOH SURGXFWV >/HFWXUH PDWHULDO@ S
IURP WKH DXWKRUV Rl WKH PDWHULDO

-XXWL 7 /HKWRQHQ 7 O9DQKDWDOR 0 8QWDPDOD 0
5XRWVDODLQHQ $ .RUKRQHQ - 1XUPL 7 ORGXC
K\EULGLPRGXODDULVXXV >/HFWXUH PDWHULDO@ S
IURP WKH DXWKRUV RI WKH PDWHULDO

-XXWL 7 9DQKDWDOR 0 .DUKXQHQ 9 8QWDPDOD 2 65X

.RUKRQHQ - 1XUPL 7 $DOWR 3 ORGXODULVDW
PDWHULDO®@ S >&LWHG @ $YDLODEOH IURP
“XXWL 7 /HKWRQHQ 7 3DNNDQHQ - *(06 + 'HVLJIQL
SURGXFWV >/HFWXUH PDWHULDO@ S $YDLODEOH Il
-XXWL 7 /HKWRQHQ 7 3DNNDQHQ - *HQHULF (OHPH

PRGXXOLMDRQ KDKPRWWHOXQ OIKW|NRKWDQD >/HFWX
WKH DXWKRUV RI WKH PDWHULDO

-\ULQNL ( AVHO\ MD KDDVWDWWHOX WXWNLPXNVHVV
6% 1 S >&LWHG @
.DPUDQL $ 1DVU ( HGV &ROODERUDWLYH (QJLQHE

>(OHFWURQLF ERRN@ 6SULQJHU 86 1HZ <RUN ,6%1



>&LWHG @ SXWVOPEOKMWRUJ OLESUR[\ WXQL IL

.DUKXQHQ 9 7DPSHUH 8QLYHUVLW\ >(PDLO@ >&LWHG

.DVDQHQ ( /XNND . B6LLWRQHQ $ 7KH &RQVWUXFWL
$FFRXQWLQJ 5HVHDUFK -RXUQDO RI ODQDJHPHQW $FFR
MRXUQDO@ 9RO SS + >S&LWHG
KWWSV P\FRXUVHVY DDOWR IL SOXJLOILOH SKS PR
HO HW DO SGI

IDKWLQHQ 1 OXVWRQHQ ( +IUN|QHQ - &RPPHUFLDO

B3URGXFWL]DWLRQ IRU )DFW %DVHG 3URGXFW 3RUWIROL
,((( 7TUDQVDFWLRQV RQ (QJLQHHULQJ ODQDJHPHQW >(O
SsS + >S&LWHG @ $YDLODEOH DW

KWWSV LHHH[SORUH LHHH RUJ GRFXPHQW

OLFKHOL * - 7UXFFR 3 6DEUL < ODQFLQL 0 ORGXO
F\FOH PDQDJHPHQW VWUDWHJ\ 'ULYHUV EDUULHUV PF
,QWHUQDWLRQDO -RXUQDO RI (QILQHHULQJ %XVLQHVYV
9RO Ss = >&LWHG K\@W S$YDLOBRIEOH DW
RUJ OLESUR[\ WXOL IL

OXVWRQHQ ( +IUN|QHQ - &RPPHUFLDO DQG 7HFKQLF
'"HVLJQ 5HXVH LQ (QJLQHHU WR 2UGHU %XVLQHVV ,((( 7
(QJLQHHULQJ ODQDJHPHQW >(OHFWURQLF MRXUQDO@

@ $YDLOWDWOWBWWLHHH[SORUH LHHH RUJ GRFXPH

OXVWRQHQ ( +IUN|QHQ - +DDSDVDOR + JURP 3URG X
BURGXFWL]DWLRQ RI 3URGXFW 2ULHQWHG 8VH 2ULHQW
%XVLQHVV ((( , QWHUQDWLRQDO &RQIHUHQFH RQ ,(

(QJLQHHULQJ ODQDJHPHQW ,((0 >(OHFWURQLF MRXUQ
@ $YDLODW@BWWLHHH[SORUH LHHH RUJ GRFXPH

OIPPHOI - OXVWRQHQ - +IUN|QHQ - 3DNNDQHQ - -XXWL
DV D OLQN WR FRPELQLQJ SURGXFW SRUWIROLR PDQDJ
GHYHORSPHQW 3URFHGLD &,53 >(OHFWURQLF MRXUQD

@ $YDLODW@WSWWGRL RUJ M SURFLU

2ITHULQJ DQG 3URGXFW '"HYHORSPHQW &DVH FRPSDQ\ >,PD
$YDLODEOH IURP WKH DXWKRU RI WKH WKHVLV

3DNNDQHQ - %URZQILHOG SURFHVV D PHWKRG IRU
SURGXFW YDULHW\ WRZDUGV D PRGXODU SURGXFW |
8QLYHUVLW\ RI 7THFKQRORJ\ 7DPSHUH S >&LWHG
KWWSV  XUOQ IL 851 ,6%1

3HOWRQHQ - *(06 + ORGXORLQQLQ KDOOLQWD ORGX
PDWHULDO®@ S >&LWHG @ $YDLODEOH IURP V

SHWWLFUHZ 0 S5REHUWV + 6\WWHPDWLF 5HYLHZV LQ
3UDFWLFDO *XLGH >(OHFWURQLF ERRN@ -RKQ :LOH\
6% 1 S >&LWHG @ $YDLODEOH IURIH

KWWSVY HERRNFHOWUDO SURTXHVW FRP OLE WDPSHUH




3H]]JRWWD * 6DVVDQHOOL * 3LUROD ) 6DOD 5 5RVVL O
ORXUW]LV 7KH 3URGXFW 6HUYLFH 6\VWHP /HD
366/'0 , QWHJIUDWLQJ SURGXFW DQG VHUYLFH FRPSRC
OLIHF\FOH -RXUQDO RI ODQXIDFWXULQJ 7THFKQRORJ\ OC
9RO SS + >&LWHG @WWBDLOBEIO
RUJ OLESUR[\ WXQL IL -070

3LORW DVVHVVPHQW &DVH FRPSDQ\ >,PDJH@ >&LWHG
RI WKH WKHVLYV

B3LORW SURJUDP SODQQLQJ &DVH FRPSDQ\ >,PDJH@ >&LW
DXWKRU RI WKH WKHVLV

BURGXFW /LIH F\FOH ODQDJHPHQW &DVH FRPSDQ\ >,PDJHC
I[JURP WKH DXWKRU RI WKH WKHVLYV

BURGXFWL]DWLRQ &DVH FRPSDQ\ >,PDJH@ >&LWHG
WKH WKHVLYV

BURGXFW SROLF\ OXQLFK %XVLQHVV 6FKRRO >:HEVLWH®@
KWWSYV 7277 PXQLFK EXVLOHVYVY VEKRRO GH HQ O EXVLC
GLEWLRQDUN SURGXFW SROLF\

5" *DWH ORGHO &DVH FRPSDQ\ > ,PDJH@ >&LWHG @
RI WKH WKHVLV

SHSUHVHQWDWLYH &DVH FRPSDQ\ > QWHUYLHZ@ 7DPSHL
SHSUHVHQWDWLYH &DVH FRPSDQ\ > QWHUYLHZ@ 7DPSHL
SHSUHVHQWDWLYH &DVH FRPSDQ\ > QWHUYLHZ@ 7DPSHL

SHSUHVHQWDWLYH &DVH FRPSDQ\ > QWHUYLHZ@ 7DPSHL

6FKRO] 5 7JLHWMH 2 (PEHGGHG &DVH 6WXG\ OHW!
7KRXVDQG 2DNV 6DJH 3XEOLFDWLRQV ,QF 7KRXVDQG
S >&LWHG @ $WHMSODE QR LDRW J
6DNDR 7 ILQGDKO 0 HGV ,QWURGXFWLRQ WR 3U|
>(OHFWURQLF ERRN@ 6SULQJHU /RQGRQ /LPLWHG /R
>&LWHG @ $YDLODEOH

KWWSVY HERRNFHOWUDO SURTXHVW FRP OLE WDPSHUH

6KDPVX]]JRKD $ %ORPTYLVW + 7DNDOD - 6HUYLF
VWDQGDUGLVDWLRQ DQG PRGXODULVDWLRQ DQ H[SO
_-RXUQDO RI 6XVWDLQDEOH (QJLQHHULQJ >(OHFWURGC
@ $YDLODEOH
KWWSV ZZZ WDOGIRQOLQH FRP GRL IX0O

6WUDWHJILF '"HHS 'LYH &DVH FRPSDQ\ >,PDJH@ >&LWHG
DXWKRU RI WKH WKHVLV

9LUWDQHQ $ .RQVWUXNWLLYLQHQ WXWNLPXVRWH 0L
RGRWXNVHW NRKWDDYDW DPPDWWLNRUNHDNRXOXQ
3URIHVVLRQDO DQG 9RFDWLRQDO (GXFDWLRQ >(OHFWL
>&LWHG @ S$SKIVVODEONPW QDO IL DNDNN DUWLFC




':DUUHQ 9 %HOO 5 7KH 5ROH RI &RQWH[W LQ 4XDOL
8QGHUVWDQGLQJ 6HUYLFH ,QQRYDWLRQ 6%$*( 5HVHDU
>(OHFWURQLF MRXUQDO@ s >&LWHG
KWWSV GRL RUJ

:LUW] - )ULW]JH O -DDNNROD ( *HOEULFK . +DUWOH\
SURGXFWL]DWLRQ -RXUQDO RI %XVLQHVV 5HVHDUFK >
* >&LWHG @ $YDLODEO

KWWSV OLONLOQJKXE HOVHYLHU FRP UHWULHYH SLL 6

TXWNLPXVVWUDWHJILDW 8QLYHUVLW\ RI -\YIVN\OI >:HEVLW
KWWSYV NRSSD M\X IL DYRLPHW KXP PHOHWHOPDSRON:?

DWHJLDW

SRWLQHQ - $XWRHWQRJIJUDILD /DDGXOOLVHQ WXWNLF
ERRN@ <KWHLVNXQWDWLHWHHOOLQHQ WLHWRDUNLVW
Dw KWWSV 777 IVG WXQL IL IL SDOYHOXW PHQHW
PHWRGRORJLVHW YLLWHNHK\NVHW DXWRHWQRJUDILD

<LQ 5 &DVH 6WXG\ 5SHVHDUFK DQG $SSOLFDWLRQV 'H\
ERRN@ 6DJH 3XEOLFDWLRQV ,QF TKRXVDQG 2DNV ¢
>&LWHG @ $YDKO@OVEWYH HEWRRNV XPX DE XJ OLE

ILOH &DVH 6WXG\ S5HVHDUFK DQG $SSOLFDWLRQV
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