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PREFACE

7KH DLP RI WKLV ERRN LV WR SUHVHQW RQH Rl WKH PRVW |
+ SURGXFWLRQ * LOFHWQW¥XUURWPN: GLILWDOL]DWLRQ 3
FULWLFDO IRU WKH GHYHORSPHQW RI DOO VRFLHWLHV DQ
DQG RYHUDOO FRPSDQ\ SHUIRUPDQFH LV Rl XWPRVW LPSRI
FXUUHQW DQG IXWXUH SHUVSHFWLYH HPEHGGHG LQ DOPRYV
RI OLIH &RQWUROOLQJ VXSSRUWV WKH PDQDJHPHQW LQ \
DQG LV WKHUHIRUH QRW H[FOXGHG IURP WKH LPSDFW RI GL

7KLV WH[WERRN LV ZULWWHQ IRU DFDGHPLF FRXUVHV DQ
)RU WKH SXUSRVH RI DFDGHPLF FRXUVHV WKH ERRN LV Z
JUDGXDWH DQG SRVWJUDGXDWH VWXGHQWY ZKR ZDQW WR
Rl WKH SURGXFWLRQ FRQWUROOLQJ FRQFHSW )RU VSHFLLE
DFFRXQWDQWY DXGLWRUV DQG RWKHU VLPLODU SURIHV
RSSRUWXQLW\ WR DSSO\ WKHLU NQRZOHGJH RI WKH PHWK
VWUDWHJILF DQG RSHUDWLRQDO SURFHVV FRQWUROOLQJ 1
GHVFULEH WKH HVVHQWLDO DSSURDFK WR SURGXFWLRQ FF
RI ERWK VWXGHQWY DQG SURIHVVLRQDOV &KDSWHU LQ
EDVLV = %LJ 'DWD &\EHU SK\VLFDO V\VWHPV DUH LQWURG
EXVLQHVV PRGHO FUHDWLRQ DQG FRQWUROOLQJ 7KH LQW
GLJLWDOL]DWLRQ DQG &KDSWHU GHVFULEHV WKH FRQFUH
QHZ IRUPV DQG EHQH¢WV RI LQGXVWULDOL]DWLRQ EXVLQ}
SURGXFWLRQ DQG HFRQRPLF GLPHQVLRQ RI %LJ 'DWD DQ
&KDSWHU GLVFXVVHV NH\ SHUIRUPDQFH LQGLFDWRUV DQ
EH XVHG IRU FRQWUROOLQJ SXUSRVHV &KDSWHU GHDO
FRQWUROOLQJ VWDUWLQJ ZLWK WKHLU FRPSRQHQWYV DC
IDFWRUV 6WUDWHJILF DQG RSHUDWLRQDO SURFHVV FRQW
E\ WKH PHWKRGV DQG NH\ SHUIRUPDQFH LQGLFDWRUV RI
B3URGXFWLRQ EXVLQHVV PRGHO FRQWUROOLQJ LV FRYHUH
PHWKRGRORJ\ LV SUHVHQWHG DV D FRPELQDWLRQ RI SUF
FRQWUROOLQJ VXSSO\ FKDLQ FRQWUROOLQJ DQG FRUSRU
FRQWUROOLQJ PHWKRGRORJ\ LV EDVHG RQ LQQRYDWLRQ L
FRPSXWHU VFLHQFH ZKLFK FDOOV IRU SRZHUIXO ,7 EXVLQ

7KH EHIJLQQLQJ RI WKLV FHQWXU\ ZDV YHU\ G\QDPLF 5DSLG
HYVSHFLDOO\ LQ ,7 KDYH EHHQ JURZLQJ WUHPHQGRXVO\ kK
SURGXFWLRQ FROQWUROOLQJ DQG ZKDW GRHV LW WDNH WR
FDQ EH IRXQG LQ WKLV WH[WERRN



$FNQRZOHGJPHQWYV

7KH DXWKRUV ZRXOG OLNH WR WKDQN WKH UHYLHZHUV
BURIHVVRU 7LKRPLU /XNRYLO IRU WKHLU VXSSRUW DQG F
ODQGHNLUO IRU GLOLJHQW SURRIUHDGLQJ DQG VSHFLDO WI
IRU WHFKQLFDO VXSSRUW GXULQJ WKH UHYLHZ SURFHVV 7
8QLYHUVLW\ RI 5LMHND DOO PHPEHUV RI WKH 3XEOLVKLQ.
J)DFXOW\ RI (FRQRPLFV DQG %XVLQHVYVY DV ZHOO DV WKH PH
&RPPLWWHH RI WKH 8QLYHUVLW\ RI 5LMHND ZKR KDYH VXS
SXEOLVKLQJ RI WKLV WH[WERRN

$XWKRUV
6HSWHPEHU



1. The Impact of Digitalization

7HFKQRORJLFDO LQQRYDWLRQV EULQJ SRVVLELOLWLHV D¢
LPSDFW Rl GLILWDOL]DWLRQ RQ WKH RUJDQL]DWLRQVY SH
FUHDWLRQ LV HYLGHQW 3 LJLWDOL]DWLRQ LV WKH XVH RI
EXVLQHVV PRGHO DQG SURYLGH QHZ UHYHQXH DQG YDOXH
LV WKH SURFHVV RI PRYLQJ WR D GLIJLWDO EXVLQHVV ~

7KH IRXUWK LQGXVWULDO UHYROXWLRQ ZLOO OHDG WR P
LQ LQGXVWULDO FRPSDQLHV RU IDFWRULHV $Q LQWHOOL.
EDVHG SURGXFWLRQ LQ ZKLFK PDQXIDFWXULQJ IDFLOLYV
DQG WRROV FRPPXQLFDWH ODNH WR RUGHU 072 PHDQV
FXVWRPHU UHTXLUHPHQWY 7KLV JHQHUDWHV FRVWV IRU F
RI SURGXFW YDULDQWY 2Q WKH RWKHU KDQG JOREDOL]D)
DQG SUHVVXUH FDXVHG E\ ULVLQJ FRVWV ZKLFK FDQ RQ
KLJK HQG WHFKQRORJ\ 7KH YLVLRQ RI LQGLYLGXDOL]HG !
PDQXIDFWXULQJ FRVWV IURP EDWFK SURGXFWLRQ KDV EH
GHYHORSPHQW LQ PDQXIDFWXULQJ DQG LQIRUPDWLRQ WHF

7KH VHDUFK IRU DQG DQDO\VLYVY RI DYRLGDEOH FRVWYV KD
WHFKQRORJLFDO FRPSHWHQFH DQG SURFHVV FRPSHWHQF
GH¢{¢QHV WKH DELOLW\ WR SHUFHLYH FRPSOH[LW\ DQG JXD
UHVXOW LQ VXLWDEOH VROXWLRQV DQG YDOXH DGGHG IRU

'LJLWDOL]DWLRQ LV DQ RQJRLQJ SURFHYAFHQRDIW\ZLOO F
+RZHYHU LW LV DOVR D WRRO IRU REWDLQLQJ DQG KDQ
RUJDQL]DWLRQ DQG LWV HQYLURQPHQW 7KH HIIHFWV RI ¢
DQG HQWDLO ERWK RSSRUWXQLWLHYV DQG FKDOOHQJHV IRL

&RQWUROOLQJ LV D IXQFWLRQ WKDW KHOSV FRPSDQLHV
HITHFWLYHO\ LQ RUGHU WR DFKLHYH WKH VHW JRDOV DQG
DQDO\WLFDO WRROV FRQWUROOHUV DQDO\]H YDULRXV DV
SObQV EHWZHHQ GHSDUWPHQWY DQG PDNH LQWHJUDWLY
GHFLVLRQ PDNLQJ

7KH UROH RI FRQWUROOLQJ LQ WKH GLJLWDO HQYLURPHQ
6HOl VHUYLFH EXVLQHVYV LQWHOOLJHQFH 66%, HQDEOHV
GHSDUWPHQWYV WR VHOHFW GDWD WKHPVHOYHV 7KH FRQ\
LQ WKH FRQWUROOLQJ HQYLURPHQW KDV EHFRPH REVROH!
LQ WKH SDVW FRQWUROOLQJ ZDV SUHGRPLQDQWO\ IRFX\
SURFHVVLQJ ZKLOH QRZDGD\V HPSOR\HHV FDQ GR LW W
DOQ\RQH FRXOG VHOHFW WKH GDWD E\ VHOI VHUYLFH HYHU
GDWD VXSSRUWLQJ WKHLU RZQ DUJXPHQWDWLRQ 'DWD V
REMHFWLYH EXW VXEMHFWLYH DQG FRQWUROOHUVY PHH
HQWHUSULVH UHODWHG JOREDO GDWD PRGHOV DQG JRYHU

*DUWQHU ,7 *ORVVDU\ KWWS ZzZZ LW JORVVDU\ 'LIJLWDOL]DWLRQ



7KH DQDO\VLV RI GLIJLWDOL]DWLRQ FRQWUROOLQJ KDV DQ
GDWD LQ FRRUGLQDWLRQ ZLWK WKH ,7 GHSDUWPHQW *HQ}
LQJ WR D VSHFL¢{¢F VI\QWD[ 'DWD EHFRPH LQIRUPDWLRQ LI
WKH UHFLSLHQW ORGHOV PDNH VHFWLRQV RI UHDOLW\ OH
XQGHUVWDQGLQJ RI WKH FRQWH[W HDVLHU IRU PRGHO XVHI
LV XVHG WR ¢QG RXW ZKLFK GDWD DUH QHHGHG DQG KRZ \
7KH GDWD PRGHO PXVW EH VSHFL,HG E\ FRQWUROOLQJ LQ |
SDUWPHQW 2QO\ VWULFW JRYHUQDQFH FDQ HQVXUH KDUPF
PDQDIJHPHQW WR DFFHVV GHFLVLRQ UHOHYDQW GDWD

7TKH IXWXUH UROH RI FRQWUROOLQJ LV WR GHULYH PHDQLC
OHFWHG GDWD ZKLFK DUH QRZ %LJ 'DWD 4XDQWLWDWLYF
FDO VWDWLVWLFDO PHWKRGVY FDQ EH XVHG WR PHDVXUH V
LQAXHQFLQJ WKH EHKDYLRU RI FXVWRPHUV WR XQGHUVWD
NHW GDWD bDQG WR SUHGLFW WKH GHYHORSPHQW RI FXVWR|
SURYLGHG WKDW WHVW UHVXOWY DUH VXFFHVVIXO

7TKH FHQwWUDO WDVN RI GDWD VFLHQWLVWY LV DSSOLFDWL
LQIRUPDWLRQ WHFKQRORJ\ 2Q WKH RWKHU KDQG EXVLQH)\
RSPHQW RI FRQFHSWYVY LQ UHVSRQVH WR IRUHFDVWLQJ LV D

&ODVVLF LQVWUXPHQWY RI SURGXFW FRVW FRQWUROOLQJ LC
WKH IRFXV LV RQ SURGXFWLRQ WLPH FRVW DV D SDUW RI W
8vVLQJ VHQVRUVY GDWD DUH PDGH DYDLODEOH HYHU\ VHFR
GXFWLRQ SURFHVVHV ORQLWRULQJ RI WKH SURGXFWLRQ S
WLPH 7KXV SURGXFWLRQ IFRIQWBR G MWERIXMW WO FWUUHQW
SURGXFWLRQ SURFHVVHVY DQG FDQ PDNH WLPHO\ GHFLVLRQ
VHDUFK IRU DOWHUQDWLYHYVY FDQ EH DXWRPDWHG E\ VHOI C
Lv D SUREOHP LQ SURGXFWLRQ 7KHUHIRUH WKH HVWDEO
QHHGV WR UHVSRQG WR WKLV SURJUHVV ZLWK QHZ DSSURD

1.1. The Technological Basis of Semi-Autonomous
Organizational Units

%XLOGLQJ D PRGXODU AH[LEOH SURGXFWLRQ VWUXFWXUH |
RSPHQWY LQ WKH ¢HOG RI WKH LQIRUPDWLRQ DQG FRPPXQL

5HDO WLPH GDWD FROOHFWLRQ

6KRUW WHUP UHVSRQVH WR HYHQWYV

&DOFXODWLRQ DQG YLVXDOL]DWLRQ RI SURGXFWLRQ SL
6XSSRUW RI FRQWLQXRXV LPSURYHPHQW

6WHHULQJ FRQWURO DQG PRQLWRULQJ RI WKH SURGXF



7KH IROORZLQJ WKUHH FKDSWHUV FKDSWHU WR
WR WKH PDLQ FKDUDFWHULVWLFV Rl WKH WHFKQRORJ\ ZKl
SURGXFWLRQ XQLWYV

,OWHUQHW WKH 'ULYHU RI &KDQJH LQ &RPPXQLF
DQG &RRSHUDWLRQ

7THFKQRORJLFDO SURJUHVV KDV HQDEOHG D TXLFN UHVSRC(
JDUGLQJ EXVLQHVYV FRPELQDWLRQV DQG FROODERUDWLRQ

1RzZzDGD\V WKH ,QWHUQHW HQDEOHV WKH FXVWRPHU WR ¢ (
DQG GLVWULEXWRUV IRU WKH UHTXHVWHG SURGXFWYV LQ
XP VLIHG HQWHUSULVHV FDQQRW UHO\ RQ WKHLU SURGXF
ELOLW\ RI GHIHFW IUHH SURGXFWV EULQJV XS WKH VDPH
ZK\ VKRXOG WKH FXVWRPHU EX\ RQO\ WKHLU SURGXFWV" 7
SURJUHVY DUH LQFUHDVHG H[SHFWDWLRQV RI WKH EX\HUT
YDULHW\ DQG PDQXIDFWXUHUVY AH[LELOLW\

7KURXJK WKH ,27 ,QWHUQHW Rl 7KLQJV WKH GLJLWDO ZR
QHFWHG WR WKH SK\VLFDO ZRUOG 7HFKQLTXHV VXFK DV V
IUHTXHQF\ LGHQWL:_FDWLRQ HQDEOH WKH WUDQVIRUPDWLR
DQG WKH UHVXOWLQJ FRPPRQ HOHFWURQLF SURFHVVLQJ R
RULJLQ 7KHUHIRUH WKH FRQQHFWLRQ RI EXVLQHVV PRGI
HQDEOHV *&RQQHFWHG %XVLQHNRPPRQHONWLRQ \ERVLWKBF
RQO\ DPRQJ SHRSOH EXW DOVR LQ KXPDQ PDFKLQH FRPPX
RI WKH VR FDOOHG 3IUDPHZRUN" HQDEOHV FRPPXQLFDWLR!
WHPV DW XQLPDJLQDKH W BASHIBY RI WKH VWXG\ FOHDUO\
LPSRUWDQFH RI WUDQV S D BH@RFHR NV HYREDFRU BOYHYV DV ZHOC
VLIQL.{FDQFH RI RSHUDWLYH SURGXFWLRQ FRQWUROOLQJ

7KH 5SHYROXWLRQDU\ $SSURDFK RI &\EHU 3K\VLFI

7KH HQRUPRXV SURJUHVV LQ VHQVRU WHFKQRORJ\ DV ZHO
PXQLFDWLRQ WHFKQRORJ\ HOQDEOHV WKH YLVLRQ RI D SUR
SURGXFWLRQ DQG ORJLVWLFV VIVWHPV DUH RUJDQL]HG E\
LQWHUYHQWLRQ

7KH FHQWUDO HOHPHQWY DUH F\EHU SK\VLFDO V\VWHPV UH
VLV 7KHVH V\VWHPV DUH GLVWULEXWHGQWOWHDOLORUNR®/ RUER C
MHFWV WKDW DUH OLQNHG LQ D ZHE RI GDWD DQG VHUYLFH

6&0 + 6 XSSO\ &KDLQ ODQDJHPHQW

JHFKW 1 ,QGXVWULH GLH VFK|IQH QHXH 3URGXNWLRQVZHOW" ,QWHU
HUQKDQVHO DYDLOLDEOH DW ZZZ RSHQDXWRPDWLRQ GH XSORDG\
WULHB SGI S



7KLV LQYROYHV WKH YLUWXDO LPDJH RI WKH UHDO ZRUOC
HG E\ LQIRUPDWLRQ 7KLV YLUWXDO LPDJH FDQ EH IRXQG
WHP UHYHDOLQJ DOO SRVVLELOLWLHV RI WKH SDUWLFLSD
DQG PDFKLQHV

%DVHG RQ SURFHVV LQIRUPDWLRQ LQ D UHDO DQG D YLUW?
DQG ORFDWLRQ PDFKLQH WUDQVSRUWDWLRQ VWRUDJH
SURGXFWLRQ SURFHVV DQG FRPPXQLFDWH WKHP WR RWKHU
LI D WRRO UHFRJQL]HV LWV ZHDU RU ORVV LW RUGHUV LW
VXSSOLHU 7KH WDVN RI WKH VHQVRUV LV WR FRQWURO WK
WXDWLQJ PHDQV KDQGOLQJ VIVWHPV VXFK DV WRRO FKDQ.
VA\VWHPV DUH GHFHQWUDOL]HG LQWHOOLJHQFH DQG PDNH ¢
LQIRUPDWLRQ

7KH F\EHU SK\VLFDO V\VWHP &36 KDV LPSDFWV RQ WKH L
WHFKQLFDO RUJDQL]DWLRQDO DQG EXVLQHVV PDWWHUYV

e $XWRPDWLRQ LV SRVVLEOH IRU VPDOOHU VHULHV WKDW
ZLGH UDQJH RI SURGXFW YDULDQWYV

e JOH[LELOLW\ FRQWLQXHV WR EH WKH NH\ IDFWRU RI SUR

 (DFK &36 KDV LQIRUPDWLRQ RQ WKH HQWLUH SURGXFW
WKHUHIRUH FRQ¢JIJXUH LWVHOI 7KXV WKH FRVW LQWHC(
FRQVLGHUDEO\ VKRUWHQHG

« %DVHG RQ WKH HPEHGGHG LQWHOOLJHQFH WKH &36
YRU H[DPSOH WKH &36 LV VHDUFKLQJ IRU WKH QH[W RS
RQ WKH DFWXDO LQIRUPDWLRQ RQ WKH SURGXFWLRQ S|

e QWHUUXSWLRQV LQ WKH SURGXFWLRQ SURFHVV FRXOC
IRUDOWHUQDWLYH VWUDWHILHY DQG WKHLU DFWXDOL]

« 7KH SURGXFWLRQ FRQWUROOLQJ KDV EHHQ WUDQVIRUPF
LQVWUXPHQW IRU SODQQLQJ DQG FRQWUROOLQJ WKH S

e 7KH IXQFWLRQ RULHQWHG SURGXFWLRQ RUJDQL]DWLRC
7TD\ORWVY UHSODFHG E\ SURFHVV RUJDQL]DWLRQ ZKLFK
RXV LPSURYHPHQW

7KH URDG WR DXWRQRPRXV GHFHQWUDOL]HG SURGXFWLRQ \
E\ WKH SURJUHVYV RI SURGXFWLRQ WHFKQRORJLHV SDUWLEFXC(
7THQ +RPSHO DQG +HQNH GHWHFW 7KH H[WHQW RI GHFHQWUL
WLRQ RI SURGXFWLRQ SURFHVVHYV LQFUHDVHYV ZLWK WKH FRF

JUHGHULFN :LQVORZ 7D\ORU ODLG GRZQ WKH IXQGDPHQWDO SULC
XIDFWXULQJ WKURXJK DVVHPEO\ OLQH IDFWRULHV LQ KLV ERRN p3ULQFLS
+H HPSKDVL]HG JDLQLQJ PD[LPXP HI¢FLHQF\ IURP ERWK PDFKLQHYV DQ
IDWLRQ RI SUR¢{¢W IRU WKH EHQH¢{;W RI ERWK ZRUNHUVY DQG PDQDJHPHQW
KWWS zZ7ZZ EXVLQHVVGLFWLRQDU\ FRP GH¢{¢QLWLRQ 7D\ORULVP KWPO



%] ' D DV & RQARGLY/ 3 RIMQIDO

%] ' DW LV D WP XVHG IRUWH FR®FIRQ R @WUH DQG FRP S GO VHW \KDW
DUH D® RWMP SRWME®!I \WR SUIRFHW GXH R P X@BEHW KHMURIHQHW DQG DX

\WQRP\ R WH VRXUFHV 94J ' DWW IQFAGHV IQRUP DUWRQ JHCHIDWMG IURP - VRFIDO
P HAD OWIWRP ,QMIHAHDEGIG GHIEHY VP DUSKRQHY DQG\WREGW P DFKICH
AW YIGHRV YREFHUHRAEQIV HW %] ' D DUH XVXD@ FKDUIDRMUW HGE\ \WUHH
9V volume, variety, and velocity, EXVWKHUH DUH IRXUDGAWRQDO V \WDWH SOIQ
DFRXUIDR  DQG UHIDEI@W  YDUDEIQW YVXDA DWRQ DQG YDGH RUFRWEHCH WRI

O FRBPRQ

Figure 1: The Vs of Big Data

Source: * 7$* 8 QGHIAMNQEQ) DQG$ XA %] ' DWW S



,Q UHODWLRQ WR WKH VFRSH RI %LJ 'DWD IRU DQDO\WLFDO
WHUL]JHG DV IROORZV

e +LJK YROXPH RI GDWD WKDW QHHGV WR EH DQDO\]HG L(

« 'DWD GLYHUVLW\ ZKHUH GLYHUVLW\ LV ERWK D FKDOOH
FRXOG EH VWUXFWXUHG LQ GDWDEDVHYV VHPL VWUXFW
VWUXFWXUHG OLNH WH[W

* 3URFHVVLQJ SRZHU DQG UDSLG DYDLODELOLW\ GXH WR
FLDOO\ RI SURFHVYV GDWD

e AXDQWLWDWLYH PHWKRGV IRU DQDO\VLY DQG HYDOXDW
WHUQDWLYH VFHQDULRY DQG SURFHVVLQJ VLPXODWLRC

5HIDUGLQJ WKH YROXPH ZKLFK FDQ EH XVHG LQ D %LJ 'DWD
XVH D OLQH LWHP LQVWHDG RI MXVW DJJUHJDWHG GDWD 6
DUH XVHG IRU XSGDWLQJ DQG SURFHVVLQJ WKH %LJ 'DWD )
WDLOHG GDWD SURYLGH D PXFK KLIJKHU DQDO\WLFDO SRWH
PDNH DFWXDO GDWD EDVHG GHFLVLRQV

7KH TXHVWLRQ DULVHV ZKHWKHU %LJ 'DWD DUH PRUH ZLW
WKH LQIRUPDWLRQ WHFKQRORJ\ GHSDUWPHQW ZKRVH DLF
VKRUW WLPH DQG DFFXUDWHO\ ,Q WKLV UHJDUG WKH SUH
LQIRUPDWLRQ WHFKQRORJ\ DVVXPHVY WKH UROH RI HQDEO
XVLQJ SUDFWLFDO FDSDFLW\ RI FRPSXWHU HTXLSPHQW DQ
WKH ,7 GHSDUWPHQW

'‘XH WR JUHDW SRVVLELOLWLHV RI %LJ 'DWD WKH DQDO\WLF
GHVFULSWLYH WR SUHVFULSWLYH

OF.LQVH\ &KLHI ODUNHWLQJ DQG 6DOHV 2I(FHU )RUXP * %LJ 'DWD DQ!
PDUNHWLQJ DQG VDOHYV S
%DNKVKDOL\HYD 1 etal. 6%3 B3UHGLFWLYH $QDO\WLFV %RQQ



Figure 2: Prescriptive analytics as a value-driving instrument for production
controlling

Source: 0 RAGHGIURP YDNKVKDQ HYDet al. S

7KH URBI R FROAREY 1V SURFHWIQJ DQG DQDO)] LQJ GDVY DQG SURYIGIQ) \WWH P RAW
UHDOAIF IQRUP DIRQ IRUWH GHRAMRQ P DNQJ SUIRFHW 7 KHIHRWH \WH VFRSH R

DV R 206MOHW S QDOMFY IV GH GHGWWURXIK 94] ' DB IQD QHZ. GP HOMRQ

7KH RSSRUNQUAV EDVHG RQ \WH %4J ' D\ WIFKQRBJ\ SURP IVH D TXDQMXP BDS
1Q SURGXPIRQ FROARTY) 7 KH SRWIELDN VR VIP XOW [ X\XUH VFHCDURY EHFRP HV
D UDDW 7 KH FOWIE URBI R FRORRE 1Q WH GHVFUSWYH DQG DQDOWE DQDOWY
Z \@FH FRP SBP HQMG Z W SUHARWH DQG SUMVFUSWIYH DCDOMY | SUHYIRXV EX\L
QHW FDQ EH P DSSHG Z W VXIFIHQADFFXWDR. XMQJ D P DIWHP DUFEDOEBANAFEDO
P RGHOWH P RGHCBURYIGHV D YHY JRRG EDVY |RUKH GHYHBSP HOAR DAMDWYH

VFHQDURY DQG \WH DWRADWG | RFDIY

,Q WH SDW FRMRGY ZDV IRFX\VHG RQ GDI FRBIAIRY DQG SURFHWMQJ
1RZDGD\V DSSTIFDMRQ VROMRQY \INH RYHU & RQMRE KDV P RH WP H R 1Q
MSUHKH CDW DQG FUHDM FRGFHSW IRUD EXVIGHW SOQ 7IP H UHTXILHG IRU
AW FRBAIRQ DQG SIRFHWIQI FDQ GRZ EH XVHG IRUMDMI\  SDQQQ)  DQG
FRQUXE®Q) DRI



7KH WHFKQLFDO LPSOHPHQWDWLRQ RI WKH H[DPSOH LOOXYV
SRVVLEOH LQ WKH FDVH RI DXWRPDWHG HQWHUSULVH DVVH
WULEXWH WR WKH RSWLPL]DWLRQ RI WKH VXSSO\ FKDLQ R
FRRSHUDWLYH SODQQLQJ IRUHFDVWLQJ DQG UHSOHQLVKP

&RQWUROOLQJ DV D 6XE 6\VWHP

7KH JRDOV RI FRQWUROOLQJ DUH GHULYHG IURP VWUDWHJ
FRQWUROOLQJ VIVWHP LV D VXE VIVWHP Rl WKH FRPSDQ\{V J
VIVWHP 7KH FRRUGLQDWLRQ DQG VXSSRUW RI WKH SODQQL
WKH FRPSXWHU VFLHQFH V\VWHP DUH RQH Rl WKH HVVHQWLI

7KHUHIRUH WKH VFRSH Rl WDVNV LQ DUHD Rl FRQWUROOLQ
RI WKH FRQWUROOLQJ VIVWHP RQ WKH RQH KDQG DQG FR
UHFRQFLOLDWLRQ RI DOO RUJDQL]DWLRQDO VXE V\VWHPYV
KDQG 7KH IRXUWK LQGXVWULDO UHYROXWLRQ JHQHUDWH"
FRPSDQ\ DQG LWV HQYLURQPHQW

%LJ 'DWD ZLOO KDYH FRQVLGHUDEOH LQAXHQFH RQ FRQWU
LPSDFW RQ PHWKRGY LQVWUXPHQWY VNLOOV DQG RUJDQL
ZLOO FRQVHTXHQWO\ UHGH{QH WKH HQWLUHWZRUOG RI FRC(
main roles:

e Managerial +DQ DGYLVRU\ UROH WKDW KHOSV WKH PDQDJ
GLUHFW DQG FRQWURO WKH DFWLYLWLHV WKDW ZLOO D

« Reporting +FRRUGLQDWLRQ RI D VHULHV Rl GDWD DQG LQIR
HQW VRXUFHV DQG WKHLU XQL¢;FDWLRQ LQWR PHDQLQ.
EXVLQHVV GHFLVLRQ PDNLQJ

+RUYIWK QRWHV WKDW FRQWUROOLQJ LQ D FRPSDQ\ V\VWF
FDQ EH GLVWLQJXLVKHG DFFRUGLQJ WR VA\VWHP EXLOGLQJ
RUGLQDMKIRQ\VWHP GHVLJQ IXQFWLRQ OHDGV WR JHQHUDW
ZLWK VSHFLDO FRQVLGHUDWLRQ RI WKH LQWHUIDFH SUREO|
WHP FRXSOLQJ IXQFWLRQ LQFOXGHV HQVXULQJ WKH FRRSt
WHPV DW D JLYHQ V\VWHP ODQGVFDSH

+RUYiIWK UHIHUV WR YDULRXV IRUPV RI KXPDQ FRPPXQLFDYV
WLRQ 7RGD\ WKH FRPPXQLFDWLRQ KDV SURJUHVVHG WR K
QLFDWLRQ 7KHUHIRUH LQYHVWLJIJDWLRQ RI WKH FRQWUROC
WKH FXUUHQW VWDWH RI WKH LQIRUPDWLRQ WHFKQRORJ\ L

'XH WR WHFKQRORJLFDO FKDQJHV FRQWUROOHUV KDYH XC
WUDQVIRUPDWLRQ IURP UHJLVWUDUV WR EXVLQHVYV SDUWAQ
JLF IRFXV RI WKH FRQWUROOLQJ IXQFWLRQ 7KH QHZ UROH
FROODERUDWLRQ ZLWK WKH PDQDJHPHQW RQ D ZLGHU UDQ.

+RUYiIWK 3 *OHLFK 5 6HLWHGLOWL&RQWKRMHQY QW XWWJIDUW S



1.2. From Big Data to Business Model

7KH ZLGHVSUHDG XVH RI WKH WHUP pEXVLQHVV PRGHOTY
PHQW RI SHUVRQDO FRPSXWHUV DQG VSUHDGVKHHWYVY 7K
DQG YLHZV RI WKLV WHUP 3HWHU 'UXFNHU GH¢{¢QHG W
DERXW ZKDW D FRPSDQ\ JHWV SDLG IRU” 2 ZKLFK LV D SDU
WKH EXVLQHVVY" 7KH DVVXPSWLRQV UHODWH WR WKH 3LGFH
FRPSHWLWRUV WKHLU YDOXHVY DQG EHKDYLRU WHFKQROF
FRPSDQ\TV VWUHQJIJWKY DQG ZHDNQHVVHV ~’

JURP WKH SRLQW RI YLHZ RI WRGD\TV GLJuwdiMms3 HQYLURQP!
model is a plan for successful operation of a business, identifying sources of
UHYHQXHVY FXVWRPHU EDVH SURGXFWV DQG (QDQFLQJ G

7KH ,PSDFW RI %LJ 'DWD

7THFKQRORJLFDO SURJUHVYV LV DKHDG RI RUJDQL]DWLRQDC
LW XQFOHDU ZKDW QHHGV WR EH GRQH ZLWK ODUJH DPR
VHQVRUV DQG WKH LQIRUPDWLRQ WHFKQRORJ\ 7KH IROOR
VZHUHG

e :KLFK EHQH¢WV FDQ EH GUDZQ IURP WKH GDWD"

e !KLFK (¢OWHU VKRXOG EH XVHG IRU WKH LQIRUPDWLRQ
GDWD DUH UHOHYDQW DQG ZKLFK DUH QRW™"

e 7KH VWDWLVWLFDO PHWKRGRORJ\ LV QHFHVVDU\ WR ¢ C
SUREDELOLW\ GLVWULEXWLRQ WLPH VHULHY DQDO\VL\
WKH SRVVLEOH H[DPSOHV :LWK WKH VXSSRUW RI DSSO
FRUUHODWLRQ RI WKH LQSXW = RXWSXW IDFWRUV FRXC(
FDVWLQJ PRGHO

7HFKQLFDO KDQGOLQJ RI D %LJ 'DWD YROXPH LV QRW WK
IXO PDLQIUDPHV DQG FRPSXWHUV DQG PDLQ PHPRULHV L
KDYH EHFRPH DYDLODEOH (FRQRPLF DSSOLFDWLRQ VROX
JHQHUDWLRRQVRAX6BIQH W YXLIWHJH LQ WKH UDPS XS SKDVH

6$3 6( 6\VWHPV $SSOLFDWLRQV 3URGXFWV LQ 'DWD 3URFHVVLQJ LV D *
FRUSRUDWLRQ WKDW PDNHV HQWHUSULVH VRIWZDUH WR PDQDJH EXVLQHV

$ %XVLQHVYVY 6 XLWH LV D FRPSXWHU DSSOLFDWLRQ ZLWK D VHW RI LQWHJU
LQGXVWU\ VSHFL{F IXQFWLRQDOLW\ DQG VFDODELOLW\

6$3 %XVLQHVV 6XLWH 6%$3 +%$1$%$ RU6$3 6 +$1% LV D EXVLQHVV VXLWH RII
PHPRU\FRPSXWLQJ SODWIRUP FDOOHG 6$3 +$1$%$ ,WLQWHJUDWHV IXQFWLRC
LQGXVWU\ VROXWLRQV ,Q 6 +%$1%$ + :KDW &,2 DQG ,7 3URFXUHPHQW 7HDP
XSSHUHGJH FRP V KDQD ZKDW FLRV DQG LW SURFXUHPHQW WHDPV V

5DPS XS LV D WHUP XVHG LQ HFRQRPLFV DQG EXVLQHVV WR GHVFULEH D(
WLRQ DKHDG RI DQWLFLSDWHG LQFUHDVHV LQ SURGXFW GHPDQG $OWHUQ
EHWZHHQ SURGXFW GHYHORSPHQW DQG PD[LPXP FDSDFLW\ XWLOL]DWLRQ
FHVV H[SHULPHQWDWLRQ DQG LPSURYHPHQWYVY ,Q 7HUZLHVFK &KU % R K
improvement during productionramp-up ,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLRQ (FRQR



7KH ¢UVW LPSOHPHQWDWLRQV DOUHDG\ WRRN SODFH LQ SLU
VDOHV DQG ORJLVWLFV DUH DYDLODEOH DQG PRVW LQGXVV
VRRQ

7KH VXFFHVV Rl JOREDO EXVLQHVVHV GRHV QRW RQO\ GH.
XQLTXH SURGXFWV RU WHFKQRORJLHV 7KH FUHDWLRQ RI Y
QHVV PRGHOV LQVWHDG RI SXUH WHFKQLFDO SURGXFWLRQ
PDQXIDFWXULQJ

$ PDQXIDFWXULQJ LQGXVWULDO FRPSDQ\ LV WRGD\ XQGHU\
JOREDO QHWZRUN &RPSDQ\ VXFFHVV LV EDVHG RQ AH[LEOH [
DFWHUL]JHG E\ DQ HI[WHQVLYH UDQJH RI LQWHUIDFHV WKURXJ

7KH GHYHORSPHQW RI WKH FRQFHSW RI FRQWUROOLQJ KDV
WLRQVKLS EHWZHHQ FROQWUROOHUY DQG PDQDJHUV 2YHU V
IRUPHG IURP ¢QDQFLDO GDWD PDVWHUV WR RYHUDOO GDW
XOWLPDWHO\ WR WKH OHYHO RI EXVLQHVYVY SDUWQHUYV

2YHU WKH \HDUV EXVLQHVV NQRZOHGJH DQG H[SHULHQFHYV
SOHPHQWHG E\ PDQDJHULDO VNLOOV VR WKH\ FDQ EH ULJK
QHUV 7KH DGYLVRU\ UROH Rl FRQWUROOHUV LV SUHGRPLQ
HQYLURQPHQW DQG LQ WKH IXWXUH DGGLWLRQDO NQRZO}
PDWKHPDWLFV DQG FRQWHPSRUDU\ HFRQRPLFV LV RI XW
WUROOLQJ WUDQVIRUPDWLRQ ZLOO EH GLUHFWHG WRZDUG\
VI\PELRVLV &RQWUROOHUV ZLOO SURYLGH RYHUDOO VXSSF
FRPSDQ\ SHUIRUPDQFH

The Management — Controller relationship has changed in the digital age.
,Q WKH SDvw LW VHHPV WKDW FRQWUROOHUYV ZHUH '&2V %
and now, controllers are CMCs — Chief Management Consultants.
With the new role of the controlling, positioned as an interface between the
data scientist and the management, it is the responsibility of the controlling
WR DYRLG PLVLQWHUSUHWDWLRQ RI GDWD DQG ¢QG GHFI
Management and controlling are subject to a paradigm shift. Management
and controlling of globally operating companies no longer focus mainly on
the factors of production, but on the business models and therefore
the resulting business strategies.

7TKH FHOQWUDO UROH RI SURGXFWLRQ FRQWUROOLQJ LV WR |
SRUW WKH SURGXFWLRQ PDQDIJHPHQW 3URGXFWLRQ FRQWL
WLRQ JRDOV E\ FDOFXODWLQJ WDUJHW DFWXDO YDULDQFH\
HV RI YDULDQFHY GHYHORSLQJ VROXWLRQV SDUWLFLSDWL
LPSOHPHQWLQJ SURGXFWLRQ DSSOLFDWLRQ



+ RZ HYHU SURGXFIYIW DQG SURADEIOW R D FRP SDQ. QR ®QIHUGHSHQG P DIQ
® RQ \WFKQFDOFDSDAW EXWIDKHU\KH FDSDEIONV R EXVIQHW SURFHWHY DQG
WHUIQMUIDFHY 7 KH \WMPKQREBJ\ IWHD GRHV QRWBIDG R FRP SDQ. VIXFFHW 1Q WH
QIMICDIH Z WRXWH SHW Z KR DUH DE®! R XVH WH S AHQ® 7 KHHRW KXP DQ
UHVRXUAHV GHYHBSIQI LQQRYDWWH FRQFHSW DUH \WH NH VXFFHW IDRRY

Figure 3: The Management — Controller Relationship

Source: 6K IIHU : HEHUQG



&EHQWUDO RURRBRGPMWLRQ FRQWUROOLQJ LQ WKH GLIJLWDO

e +RZ WR DFKLHYH HI¢FLHQW DQG HIIHFWLYH SURGXFWLF
ZRUNHG SURGXFWLRQ HQYLURQPHQW"

* +tRZ WR EXLOG D 3EXVLQHVYVY PRGHO RULHQWHG" SURGXF
UHQWO\ GRHV QRW H[LVW LQ SUDFWLFH" "RHV WKH QHYV
D SDUDGLJP FKDQJH LQ FRQWUROOLQJ HVSHFLDOO\ LQ

« :KLFK LQIRUPDWLRQ LV UHTXLUHG IURP WKH PDQXIDFW.
WR DFKLHYH DQ HI,FLHQW SURGXFWLRQ FRQWUROOLQJ

7KH FKDOOHQJH LV VROYLQJ WKH LVVXH RI DQ H[SORVLYH |
VLPXOWDQHRXY LQFUHDVH LQ GHPDQG UHJDUGLQJ SURFHV)

SHTXLUHPHQWY IRU WKH &RQFHSW RI &RQWUROO|

7KH WHFKQRORJLFDO SURJUHVV RI WKH IRXUWK LQGXVWULI
DO\WWLFV &\EHU 3K\VLFDO 6\VWHP DQG WKH ,QWHUQHW RI1 7|
VI\VWHP ZLWK JOREDOO\ FRQQHFWHG VHPL DXWRQRPRXV SU

7KLV SURJUHVY OHDGV WR WKH VKRUW, I QQWKHRUMWD @ QWMHHUKYQIR®
WHFKQRORJ\ SURGXFWLRQ LV XQGHUVWRRG DV D FORVHG C
RQGV HI(¢FLHQWO\ UHDFW WR LQWHUUXSWLRQV

7KH PHWKRGV RI SURGXFWLRQ FRQWUROOLQJ XVLQJ WKLV
E\ WKH SRVVLELOLWLHV RI FRPSXWHU VFLHQFH VXFK DV LC
FORXG WHFKQRORJ\ HVSHFLDOO\ D FRPPXQLW\ FORXG DQG
SOL¢HG SURFHVVHY LQ RSHUDWLRQV ORJLVWLFV DFFRXQYV

JRU SURFHVV RULHQWHG FRQWUROOLQJ PDQXIDFWXULQJ VI
IRU WKH HYDOXDWLRQ RI D VLQJOH SURGXFWLRQ SURFHVV
SRUWHG E\ WKH ODQXIDFWXULQJ ([HHXWURQ H6AVIVQH®/ K D {6
VFRUHFDUG DUH PDFKLQH XWLOL]JDWLRQ GHOD\ DGYDQFHP
LQ WKH SURFHVV

$ FHOQWXU\ RI VPDUW IDFWRU\ EURXJKW QHZ UHTXLUHPHQW\
VI\VWHP W UHTXLUHV QHZ PHWULFV PHDVXULQJ WKH HIIHI
ZRUNHG SURGXFWLRQ VA\VWHPV W LV QHFHVVDU\ WR GHYHC
VXFFHVVIXO FRRUGLQDWLRQ RI WKH VPDUW IDFWRU\

7KH WDVN RI DQ HIITHFWLYH FRQWUROOLQJ VI\VWHP LV WR G
WLRQV ‘H SURSRVH WKH FRQFHSWXDO IUDPHZRUN EDVHG R
+ DQDO\WVLV RI WKH WRSLFVY 6PDUW )DFWRU\ DQG &RPSXWHL

.OHWWL - (G 0(6 + ODQXIDFWXULQJ ([HFXWLRQ 6\VWHP ORGHUQH ,QlI
WHUVWeW]W GLH :HUWVFK|SIXQJ 6SULQJHU +HLGHOEHUJ S

0(6 LV D FRPSXWHUL]JHG VI\VWHP XVHG LQ PDQXIDFWXULQJ WR WUDFN D
WLRQ RI UDZ PDWHULDOV WR (QLVKHG JRRGYV



B\ D VSHAFDIRQ R WH X R SIY R DSSTHG SURGKRIRQ FROR@)  EXVICHW
DGP ICQMADMRQ  DQG EXMICHW IQRUP DIV 7 KH P HWWRGY R RSHIDMIRCDADQG VWD

\MJ LIE SURGXRRQ FROAR@R] DUH DOR SUHVHQMG

Figure 4: Conceptual framework for process-oriented controlling

7KH FRQFHSWDOIWDP HZ RIN KDV \ER GP HMRQY 7KH ¢ WAVGP HOVRQ 1V \WH
HFRQRP IF FRQFHSWDODCDOMY Z WY \WWH REMPYH \R GHeQH NH - SHURWP DQFH
IQAFDRY EDVHG RQ D GHRAMRQ RUHQMG EXVIGHW DGP IQWIDIRQ 7 KH VHFRQG
QP HOVRQ IV \WH FRP SXWUVFHQFH W WAMP ZIW Z KIFK WH FRQFHSWR SIR
FHW RUHQIMG SURGXPUIRQ FROMRER) FRXGEH IP SBP HOMG 7 KHVHFRQG AP HQ
VIRQ IV \WHHRUH YIHZ HG DV D WXG. [Q SIDRWH 7KH BHYIHZ R \WH GHYHBSHG
SURFHW RUHQMG FROART FRGFHSWLY EDVHG RQ WH XVH RI RSHIDMRQDODQG
DM LE DQDOMY P HKRGY



SUMMARY

1RZDGD\V WKH ZRUOG LV D QHWZRUNHG LQGXVWU\ WKDW
IRU DFKLHYLQJ AH[LELOLW\ DV D UHVSRQVH WR FRQVWDQW
PDUNHW %LJ 'DWD WKH ,QWHUQHW Rl 7KLQJV F\EHU SK\V
VROXWLRQV OHDG WR D SURGXFWLRQ V\WWHP ZLWK JOREL
PRXV SURGXFWLRQ XQLWV 8QGHU WKHVH FLUFXPVWDQFHYV
QHZ DUHD RI GLILWDO HFRQRP\ WKH UROH RI FRQWUROOLC
WHP KDV WR EH FKDQJHG 'HYHORSPHQW KDV VKLIWHG IUR
WKURXJK GLDJQRVWLF DQG SUHGLFWLYH WR SUHVFULSWL
WHUL]JHG E\ YROXPH YDULHW\ YHORFLW\ DQG RWKHU DWW
VRSKLVWLFDWHG PHWKRGV LQ FRQWUROOLQJ (I¢FLHQF\ PH
SHUDWLYH LQ FUHDWLQJ D EXVLQHVV PRGHO WKDW SURYLC
QHVV RSHUDWLRQ 7KH FRQWUROOHU PDQDJHU UHODWLRQ
FRQWUROOHU KDV FRPH FORVHU WR EHFRPLQJ D EXVLQHVV
$ FRQWUROOHU LV QRZDGD\V WKH PDQDJHUYTV FRQVXOWDQ\
IDFH EHWZHHQ GDWD VFLHQWLVW DQG WKH PDQDJHPHQW Z|
NH\ GDWD UHOHYDQW IRU GHFLVLRQ PDNLQJ DQG WR DYRLG
FRQWUROOLQJ LV D SDUW Rl WKH RYHUDOO FRQWUROOLQJ
SURGXFWLRQ DQG VXSSRUW SURGXFWLRQ PDQDJHPHQW 7K
WDVNV DUH FDOFXODWLQJ WDUJHW DFWXDO YDULDQFHV Gt
YDULDQFHV GHYHORSLQJ VROXWLRQV SDUWLFLSDWLQJ LG
SOHPHQWLQJ SURGXFWLRQ DSSOLFDWLRQ 1RZDGD\V WKH I
DQG HIIHFWLYH FRQWUROOLQJ LQ WKH QHWZRUNHG SURGX]|
ULFV LV QHHGHG WR EXLOG D EXVLQHVV PRGHO RULHQWHG
GHYHORS NH\ SHUIRUPDQFH LQGLFDWRUV PDQXIDFWXULQJ
H[HFXWLRQ V\WWHP 0(6 IRU PHDVXULQJ PDFKLQH XWLOL]
PHQW LQ SURGXFWLRQ DQG RWKHU WDVNV LQ WKH SURGXF

QUESTIONS

+RZ GRHVY GLJLWDOL]DWLRQ DITHFW WKH SHUIRUPDQFH

KDW LV WKH PHDQLQJ RI WKH IRXUWK LQGXVWULDO UH
:KDW DUH F\EHU SK\WVLFDO V\VWHPV"

KDW GR ZH NQRZ DERXW %LJ 'DWD"

KDW LV WKH LPSDFW RI %LJ 'DWD RQ PDQDJHPHQW GHF
'"HVFULEH WKH FRQWUROOHU PDQDJHU UHODWLRQVKLS

:KDW DUH WKH WDVNV Rl SURFHVVY RULHQWHG FRQWURC
FKDQJHG LQ WKH FRQWUROOHUVY DSSURDFK™"



2. The Basics and Concepts of Smart Production

7KH SURJUHVVLYH LQGXVWULDO GHYHORSPHQW LQ WHFKQL
DFFRPSDQLHG E\ LQWHUQDWLRQDRHEBORQRRD A RRIZIHID W LLF
SURGXFW LV SURGXFHG LQ DOO LQGXVWULDOL]HG QDWLRQ\
LW\ 7KH WHFKQLFDO IHDWXUHV DQG WKH WKH TXDOLW\ RI
RQO\ GHFLVLRQ FULWHULD IRU WKH FXVWRPHU :LWK WKH J
DUGV WKH UDQJH RI VXEVWLWXWHY KDV H[SDQGHG DQG EH

3XUFKDVH GHFLVLRQ XVHG WR GHSHQG RQ WKH SURGXFW
FRPSOHWH VROXWLRQ WKDW OHDGVY WR WKH FRQFOXVLRQ |
SOH RI WKH UHTXLUHPHQWY IRU WKH FRQFOXVLRQ RI D GHC

,62 RU 76 FHUWL,{FDWLRQ

5HFRUG RI UHJXODU DXGLWLQJ

3XUFKDVHUYV DSSURYDO RI VXSSOLHU

4XDOLW\ $JUHHPHQW SURFHVV GRFXPHQWDWLRQ DQG
,QLWLDO VDPSOLQJ

ODWHULDO DQDO\WLV IRU HDFK SURGXFW

)O($ SURFHVY DQG SURGXFWYV

7KH LOWHUQDWLRQDO FRRSHUDWLRQ RI FRXQWULHV LQ (XURSH LGH
SROLF\ H[SHULHQFHV VHHNLQJ DQVZHUV WR FRPPRQ SUREOHPV DQG FRR
QDWLRQDO SROLFLHV LV ZLWKLQ WKH VFRSH RI WDVNV RI WKH 2(&' 2UJD
DQG 'HYHORSPHQW 7KH REMHFWLYH LV WR VWLPXODWH HFRQRPLF SURJ!I

%UDXFNPDQQ 2 6PDUW 3URGXFWLRQ :HUWVFK|SIXQJ GXUFK *HVFKIIW
%HUOLQ +HLGHOEHUJ S

62 62 LV DQ LQGHSHQGHQW QRQ JRYHUQPHQWDO LQWHUQDWLRQDO R

QDWLRQDO VWDQGDUGY ERGLHV 7KURXJK LWV PHPEHUV LW EULQJV W
DQG GHYHORS YROXQWDU\ FRQVHQVXV EDVHG PDUNHW UHOHYDQW ,QWH
QRYDWLRQ DQG SURYLGH VROXWLRQV WRVFOREDQVFKDEEMNQYIKWP,Q KWW

7KH ,62 76 LV DQ ,62 WHFKQLFDO VSHFL:;FDWLRQ DLPHG DW WKH GH®
DJHPHQW V\WWHP WKDW SURYLGHY FRQWLQXRXV LPSURYHPHQW HPSKDYV
UHGXFWLRQ RI YDULDWLRQ DQG ZDVWH LQ WKH VXSSO\ FKDLQ ,W LV EDV
¢UVW HGLWLRQ ZDV SXEOLVKHG LQ -XQH RI DV ,62 76 ,Q KWW
VWRUH FDWDORJXHBLFV FDWDORJXHBGHWDLOBLFV KWP"FVQXPEHU

YDLOXUH ORGH DQG (IIHFWV $QDO\VLV $Q )0($ FDQ EH D TXDOLWDWLYH
D TXDQWLWDWLYH EDVLV ZKHQ PDWKHPDWLFDO IDLOXUH UDWH PRGHOV I
PRGH UDWLR GDWDEDVH 5DXVDQG +R\0ODQ S



7KLY H[DPSOH VKRZV WKDW WKH SURGXFW PRYHV WR WKH
LV FUXFLDO

The competition shifts from product competition of products
to competitive business models.

1HZ )RUPV RI ,QGXVWULDOL]DWLRQ DQG WKH %HQF

'"HYHORSPHQW RI QHZ LQGXVWULDOL]DWLRQ IRUPV JHQHUL
IRUP RI YDOXH FUHDWLRQ :KHUHDV SURGXFWV ZHUH SUHY
DW VSHFL¢{¢F ORFDWLRQV WRGD\Y{V SURGXFWY DUH WKH Ut
YDOXH FKDLQ 7KLV OHDGV WR D FHUWDLQ DQRQ\PLW\ RI SI
ORFDWLRQV RI LQGLYLGXDO FRPSRQHQWY DUH QR ORQJHU
HYHU WKH UHTXLUHPHQW IRU AH[LELOLW\ DQG YDULDELOL\
IURP SURGXFWLRQ QHWZRUNLQJ &XVWRPHUV H[SHFW LQFU
DW ORZHU SULFHV

7HFKQLFDO AH[LELOLW\ RI LQGXVWULDO HTXLSPHQW WKUR?>
WHPV VXSSRUWV EXW FDQQRW IXOO\ PHHW WKHVH UHTXL
FXVWRPHU VHUYLFH DQG AH[LEOH FRQWURO RI WKH SURG>
IRSDWRZVND RXWOLQHV WKDW SURGXFWLRQ RUGHU FRQWU|
WKH SURGXFWLRQLYURHFBIQV WKDW D PDQXIDFWXULQJ H[HFX'
UHVSRQVLEOH IRU FRRUGLQDWLQJ WKH HQWLUH SURGXFWL

7KH VWXG\ RI WKH )UDXQKBHYVX OQOQWHGL WMX WK HSIROORZLQJ PD
PHOQWY RQ H[SHFWDWLRQV DERXW WKH SURGXFWLRQ ZRUN |

/JRSDWRZVND - ,PSURYLQJ WKH SURGXFWLRQ SODQQLQJ DQG FRQWUR
QDQVH -RXUQDO RI ODQDJHPHQW DQG )LQDQFH 9RO 1R s

36HOlI OHDUQLQJ VHOI DGDSWDWLRQ DQG VHOI GHYHORSPHQW LQ WKH
FRQWURO LQ WKH HQYLURQPHQW RI G\QDPLF FKDQJHV HQDEOHV LPSURYH
FXVWRPHUVY H[SHFWDWLRQV ~

)5$81+2)(5 ,QVWLWXWH IRU ,QGXVWULDO (QJLQHHULQJ DQG 2UJDQL]DW

6$5%(,7 '(5 =8.81)7 * ,1'8675,( LWKLQ WKH VFRSH RI LWV WDVNV WKH
,167,787( GHFORBXY WU\ LQFOXGHVY LQWHOOLJHQW QHWZRUNLQJ RI REN
\HDU ELOOLRQ FRQQHFWHG GHYLFHVY ZLOO OHDG WR D GLIIHUHQW Q'

ZLWK WRGD\{V 7HFKQRORJLHV DUH PRELOH AH[LELOLW\ LV VKRUW WHUP
YHUWLEOH SURGXFWLRQ VWUXFWXUHY QHWZRUNHG DQG /HDQ ODQDJHPHC
Together, we develop economic applications and new business models for your production of the

future.” 6WXG\ 'RZQORDGHG DV 3') RQ ODUFK S



e “Automation is possible for smaller and decreasing series * yet
KXPDQ ZRUN UHPDLQVY DQ LPSRUWDQW SDUW RI WKH SU

e JOH[LELOLW\ LV VWLOO WKH NH\ IDFWRhItIRU SURGXFWL
more short-term in the future.

e JOH[LELOLW\ QHHGVY WR EH WDUJHWHG LQ WKH IXWXL
organized + 3 KROLGD\ SDFNDJH AH[LELOLW\" LV QR ORQJHU

e ,QGXVWU\ EHFRPHV &36 QHWZRUNLQJ DV WKH IXWXU
LQWHOOLJHQW GDWD DFTXLVLWLRQ VWRUDJH DQG GLV
SHRSOH 'HFHQWUDOL]J]HG FRQWURO PHFKDQLVPV WDNH
decentralized, self-controlling properties, but for the foreseeable
future. Safety aspects (safety and security) have already been
considered in the intelligent production design.

e 7DVNV Rl WUDGLWLRQDO SURGXFWLRQ DQG NQRZOHGJF
JURZ WRIJHWKHU 3URGXFWLRQ ZRUNHUY DVVXPH LQFUL
ties for product development.

(PSOR\HHV PXVW EH PXVW EH WUDLQHG IRU VKRUWHU
SUHGLFWDEOH ZRUN ~

,Q WKHLU VWXG\ ZLWXV' MHWHHKHGAMNDRMUK WKH ,$2 UHDFKHG W
FRQFOXVLRQ

S7TKH FRPSHWLWLYH DGYDQWDJH LQ WKH IXWXUH OLHV LQ
DQG FRPSOH[ WHFKQRORJLHY DORQJ ZLWK WKH QHFHYV

7KLV OHDGV WR WKH UHTXLUHPHQW IRU WUDQVSDUHQF\ ZL
TXHQFHV RI GHVLJQ DQG FRRUGLQDWLRQ RI FRPSOH[LW\

$XWRPDWHG &RQWUROOLQJ LQ DQ ,QWHOOLJHQW

‘LWK JURZLQJ JOREDOL]DWLRQ DQG WKH FRQVHTXHQW FRI
FHVVHV LW FDQ RQO\ EH PDQDJHG ZLWK D KLJK GHJUHH RI
VRIWZDUH HQJLQHHULQJ LQ PHFKDQLFDO HQJLQHHULQJ LV
WKH WRWDO HQJLQHHULQJ YROXPH LQ WKLV EUDQFK

6SDWK ' 'LUHFWRU RI ,$2 FXUUHQWO\ &KLHI ([HFXWS'YH 21¢6FHU RI WK

1LJJHPDQQ 2 -DVSHUQHLWH - 9RGHQFDUHYLF S$ .RQJHSWH XQG $QZF
JHQWH )DEULN ,Q %DXHUQKDQVO 7 WHQ +RPSHO 0 9RJHO +HXVHU %
$XWRPDWLVLHUXQJ XQG /RIJLVWLN 6SULQJHU 9LHZHJ :LHVEDGHQ S



,Q DQ LQWHUYLHZ 6WHWWHU 5 GHWHFWY WKH IROORZLQJ

9HKLFOHV ZLOO GULYH DW D WLPH HYHQ 1HZ FRPSHWLW
*RRJOH ZKLFK H[KLELWYV IRU WKH ¢UVW WLPH DW WK
ODFKLQHY DUH WKH RQO\ FRPSXWHU QHWZRUNV PHFKD

(YHU\WKLQJ FKDQJHVY DQG LV GLJLWDO DQG YLUWXDO DQC
WR VXUYLYH PXVW EH IDVW DJLOH DQG FRPSOHWHO\ A
new business.

,QWHOOLJHQW $XWRPDWLRQ

,Q WKH ZRUOG RI WKH  QWHUQHW RI 7KLQJYV WKH DPRXQW R
ODVWHULQJ WKH DXWRPDWLRQ LQ JOREDOO\ QHWZRUNHG ¢
WKH FKDOOHQJH WR DQDO\]H ODUJH DPRXQWV RI GDWD LQ
DQG HYDOXDWH UHOHYDQW LQIRUPDWLRQ 5LJLG OLQNHG P
FKLQH FKDLQ V\VWHPV ZLOO QR ORQJHU PHHW WKH UHTXLLU
WLRQ 7KLV DOVR DSSOLHV WR SURGXFWLRQ FRQWUROOLQ.
WUROOLQJ DW WKH HQG RI WKH SURGXFWLRQ OLQH FRUUH\
EXW QRW WR IXWXUH RULHQWHG SURGXFWLRQ FRQWUROOL
UHVXOWLQJ GHFLVLRQV DW RSHUDWLRQDO DQG WDFWLFDO

7KH EDVLV IRU VXFK D SURGXFWLRQ FRQWUROOLQJ VFHQDL
OHYHO LQ WKH SURGXFWLRQ

« 6HOI GLDJQRVLYV
« 6HOI FRQ¢IJXUDWLRQ
« 6HOlI RSWLPL]DWLRQ

‘DUQHFNH +GWIWORSHG WKH IUDFWDO IDFWRU\ PRGHO LQ
L]JHG SURGXFWLRQ VWUXFWXUHVY DUH GH,QHG DV D FORVHG
WDOV VKRXOG DFW DXWRQRPRXVO\ DQG RSWLPL]H WKHPV!
IRU VXFK D IUDFWDO IDEFWRU\ KDV QRZ EHFRPH DYDLODEO
IDFWRU\ FRXOG EH QHWZRUNHG DQG WUDQVIHUUHG WR WKF
EHU SK\VLFDO QHWZRUNV 7KLV PHDQV WKDW WKH IRXUWK L
WR WKH VHFRQG LQGXVWULDO UHYROXWLRQ WKH HYROXW
PDQXIDFWXULQJ XQLWYV

6WHWWHU 5 *HQHUDO ODQDJHU RI ,74 *PE+ ,QWHUYLHZ RQ 1RYHPEHU
2SHQ &RQIHUHQFH KWWS ZZZ EORJ LW LQGXVWU\ GH LQWHUYLHZ

:DUQHFNH + - +¢VHU O 'LH )UDNWDOH )DEULN 5HYROXWLRQ GHU 8Q\
+HLGHOEHUJ



,Q YL Kaf-sdgnosis SURGXFWLRQ XQLWY FDQ GHWHFW DQG GLD
DWLRQV 7KH WHFKQLFDO FRPSRQHQWY DUH VHQVRUV DFW
WKDW WDNH FRQWURSH®I RARQH, PRIGEBNMORIRIation D U H

DFKLHYHG DW WKH DXWRPDWLRQ OHYHO E\ K\SRWKHWLFD
+\SRWKHWLFDO VLPXODWLRQ PHDQV D UHFRQ¢JXUDWLRQ D
VWDQWO\ XSGDWLQJ DQG VHOI OHDUQLQJ UHIHUHQFH PRGH

7KLYV OHDGVY WR D SDUDGLJP VKLIW RI WKH RSHUDWLRQDO
WUROOLQJ ,Q WKH FODVVLF SURFHVV H[SHUWV KDYH EH
JUDPPHG VROXWLRQ NQRZOHGJH 7KLV GHVFULSWLYH DXW
, 7 DQG QHZ UHIHUHQFH DUFKLWHFWXUH

$W WKH ,QVWLWXWH RI ,QGXVWULDOLQQIRP P \UQRSQ WK K Q|
JUDXQKRIHU $SSOLFDWLRQ &HQWHU IRU , QLGXWHNOJQ DI @ YWV F
DXWRPDWLRQ DQG DVVLVWDQFH V\VWHPV DUH GHYHORSH:
WHFKQRORJLFDO EDVLV GRHVY QRW RQO\ FRYHU SURGXFW|
DOVR SURGXFWLRQ FRQWUROOLQJ

7KH EDVLV IRU LQWHOOLJHQW DXWRPDWLRQ LV PHDVXUHP
ODWHG VHQVRU DQG FRQWURO WHFKQRORJ\ 7KH PHDVXUH
SUHVHW GDWD WKH GHYLDWLRQV RI ZKLFK DUH GHWHFWH
FKDQJHV FDQ EH LGHQWL:,HG DQG IRUZDUGHG WR WKH DVV
FDWLRQV PD\ QRW RQO\ EH WKH UHVXOW RI GLVUXSWLRQV
EXW DOVR FKDUDFWHULVWLFV Rl WKH SURGXFW ZKLFK PLJ
FKDQJHG FRQ¢JXUDWLRQ RI WKH SURGXFW

BURFHVYVY 'DWD 6WUXFWXULQJ

W LV LPSRUWDQW WR FRQGXFW SURFHVV GDWD VWUXFWX
HQYLURGRBEWHTVXLRW&H HYDOXDWLRQ RI WKH H[LVWLQJ S!
FHVVHV LW LV QHFHVVDU\ WR GH¢QH D KLIJKHU OHYHO DXV
WLRRH REMHFWDYMRFILAMMMNRE® DVVL:FDWLRQ DQG VWDQGDU
IRU D EHWWHU L QWKHHI H PIWMR.@ L @WRURDFKHY WR VROXWLR(

7KH VIPEROLF OHYHO FRQVLVWY RI WKH VHDUFK IRU DQ H
ORJLFDO FRQFOXVLRQV 7KH VSHFL¢F HYDOXDWLRQ RI WK
RXW DW WKLY OHYHO 7KLV OHYHO LV FRPSDUDEOH ZLWK V
RI SHRSOH LQ JHQHUDO DQG FRQWUROOHUYV LQ SDUWLFXO
DQ DGMXVWPHQW RI WKH SURFHVV E\ XSGDWLQJ SURFHVV

7KH ,QVWLWXWH ,QGXVWULDO ,7 LQ,7 RI WKH 2VWZHVWIDOHQ /LSSH
/HPJR FDUULHV RXW UHVHDUFK LQ WKH ¢HOG RI LQGXVWULDO LQIRUPDW
EHU SK\WLFDO V\VWHPV DQG LV VLWXDWHG ZLWKLQ RQH RI WKH PRVW LPS
LQJ DQG LQGXVWULDO HOHFWURQLFV LQ *HUPDQ\ KWWSV ZZZ KV RZO G|

7KH JUDXQKRIHU $SSOLFDWLRQ &HQWHU ,QGXVWULDO $XWRPDWLRQ ,26
LOQQRYDWLYH KDUGZDUH DQG VRIWZDUH VROXWLRQV LQ WKH IROORZLQJ [
$XWRPDWLRQ DQG$ 8VDELOLW\ 7THFKQLFDO 6\WWHPV KWWS ZZZ LRVE IUIL



7TKHVH QHZ VSHFL¢(FDWLRQV DUH VLPXODWHG DW WKH DVVR
YDOXHV RI WKH SURGXFWLRQ SURFHVV UHVXOW IURP WKH LC

$ FHQWUDO UROH LQ WKLV VFHQDULR LV WKH DELOLW\ WR O
WR D EHWWHU LQWHUSUHWDWLRQ DQG KLJKHU TXDOLW\ SU|
PDQ EHLQJV DQG LQWHOOLJHQW DXWRPDWLRQ DOLNH 7KH
WLYH VWDWHY LQWR D VLQJOH V\PERO LV WKH FRQYHUVLRQ
VWDWHY LQ WKLV OHDUQLQJ SURFHVV WKH WUDQVIHU RI I
FOHDUO\ GHWHUPLQHG VWDWH

7KH H[SHULHQFH DW WKH PDFKLQH OHYHO DQG XOWLPDWH
FRQWUROOLQJ OHDGV WR IUHTXHQW FRPSOHWLRQ RI FRQF
DQDO\WLF GLDJQRVLV DQG VIQWKHWLF RSWLPL]DWLRQ I}

,W FDQ EH FR Qirt@ligeatth@omaraDn jWovides the basis for a better in-

terface between the technical production process and humans by a self-learn-

LQJ FRQWURO V\VWHP VXSSRUWLQJ WKH FRQWUROOLQJ V\V
in real time.

6HUYLFH 2ULHQWHG 3URGXFWLRQ 1HWZRUN

BHUYLFH RULHQWDWLRQ PHDQV SRUPHQWDRQRG IVERR KXV WP
QHWZRUNHG LQGXVYMHOWNUWKHTXLUHY WKH FRPSDQ\ WR FI
FXVWRPHUV RI SURGXFW SHUIRUPDQFH 7KLV SHUIRUPDQFH
TXDOLW\ DQG GHOLYHU\ WLPH EXW DOVR LQ WKH VHUYLFH
ELOLW\ DQG WKH PDQQHU LQ ZKLFK WKH FRPSDQ\ FRXOG U
RI WKH PDUNHW

7KH SUHFRQGLWLRQV IRU AH[LELOLW\DUH RUJDQL]DWLRQ
PDQ PDFKLQH LQWHUDFWLRQ DQG WKH SRVVLELOLW\ WR
PDQFH 7KHVH WRSLFV ZLOO EH GLVFXVVHG LQ WKH IROORZ

JUDFWDO )DFWRU\ DQG 0DQ ODFKLQH ,QWHUDFW

32Q0\ FRPSOH[LW\ FDQ KDQGOH FRPSOHQBEMWHFMY VWEKXRWH
FKDOOHQJH LQ WKH QHZ FHQWXU\ RI QHWZRUNLQJ 'XH WR
TXLUHPHQWY UHJDUGLQJ VXSSO\DYDLODELOLW\ SULFH HOD

1LJIJHPDQQ 2 HW DO GHVFULEH LQ WKHLU UHSRUW WKH UHIHUHQFH DU
ZKLFK LV WKH FRQFHSWXDO EDVLV IRU KXPDQ PDFKLQH LQWHUIDFH LQ SUF
IRU SURGXFWLRQ FRQWUROOLQJ 7HFKQLFDO UHODWLRQV DUH LQ WKH IRF
LQWR WKH PDFKLQH KXPDQ LQWHUIDFH DQG FRUSRUDWLRQ EHWZHHQ LQW!
HQWHG SURGXFWLRQ FRQWUROOLQJ ZLOO EH GLVFXVVHG LQ WKLV ERRN
%\ DQDORJ\ ZLWK 1LJJHPDQQYY UHPDUNV DQG WKHAIahguRg¢/ DWLRQ PHQWLR
consists of symbols that convey meaning, plus rules for combination of those symbols, that can be
XVHG WR JHQHUDWH DQ LQ¢{¢QLWH YDULHW\ RI PHVVDJHV ~
30 ,Q %DXHUQKDQVO 7K 'LH 9LHUWH ,QGXVWULHOOH 5HYROXWLRQ = 'HU
GXNWLRQVSDUDGLJPD ,Q %DXHUQKDQVO 7 WHQ +RPSHO O 9RJHO +HX)
BURGXNWLRQ $XWRPDWLVLHUXQJ XQG /RJLVWLN 6SULQJHU 9LHZHJ :LHVE



DQG UHOLDELOLW\ RI FRXQWHUSDUWLHY LQ WKH PDUNHW
HY WKH FRPSOH[LW\ RI JOREDO SURGXFWLRQ 7KH FRPSH
FRPSDQLHV WR EHFRPH LQFUHDVLQJO\ AH[LEOH &XVWRPH!L
HU WDLORUHG VROXWLRQ $GGLWLRQDOO\ SROLWLFDO DQ
HFRQRP\ ZKLFK IXUWKHU LQFUHDVHY H[WHUQDO FRPSOH[L

2Q WKH RWKHU KDQG LQFUHDVLQJ SURGXFW FXVWRPHU D
VLYHO\ GLVWULEXWHG GHFHQWUDOL]HG SURGXFWLRQ FKDL
YDULRXV SURFHVV WHFKQRORJLHY DQG LQIRUPDWLRQ WHF
LQWHUQDO FRPSOH[LW\ LQ D FRPSDQ\ 37KH FKDOOHQJH OL
H[WHUQDO DQG LQWHUQDO FRPSOH[LW\ LQ KDUPRQ\ ~

7KH VROXWLRQ LV LQ GHFHQWUDOL]HG DXWRQRPRXV LQWH
DV GHVFULEHG LQ WKH SUHYLRXV FKDSWHU RI WKLY ERRN
LQWHOOLJHQW IDFWRU\ 7KLV PHDQV WKDW WKH IUDFWDO
GXFWLRQ IUDFWDOV LV WKH DQVZHU WR LQFUHDVLQJ FRP
KDV EHHQ GHYHORSHG LQ WKH ODVW FHQWXU\ WKH WHFKQ

7KH REMHRMWRLYRBAWKH FRUUHFW JUDQXODULW\ RI SURGXF
DQG OLQN WKHP 7KXV HDFK SURGXFW DQG SURGXFW YDUL
WKURXJK WKH SURGXFWLRQ V\VWHP 7KH KLJKHU RU PRUH
WKH SURGXFWLRQ SURFHVYVY UHDOL]J]HG WKH PRUH LQGLYLG
SURFHVV 7KLV PHDQV WKDW WKH SURGXFW LWVHOI FRQW
SURGXFWLRQ V\VWHP 7KH WHFKQLFDO AH[LELOLW\ RI SUF
XVHG PRUH HI¢FLHQWO\ ZLWK WKH DYDLODEOH LQIRUPDW
QRORJ\ RI WKH IRXUWK LQGXVWULDO UHYROXWLRQ

7KH JUDQXODULW\ Rl SURGXFWLRQ SURFHVVHV KDV WKHU}
RI LQIRUPDWLRQ RQ SURGXFWLRQ FRQWUROOLQJ

7KH KXPDQ PDFKLQH LQWHUDFWLRQ HQDEOHV KXPDQV QRYV
VXSSRUW IRU WKHLU WDVNV EXW DOVR WR REVHUYH DQG
FHVV EHIRUH WKH RFFXUUHQFH RI DQ\ GLVUXSWLRQ

O0DQ PDFKLQH LQWHUDFWLRQ LV LOOXVWUDWHG E\ WKH IRC

$ SUREOHP RFFXUV LQ SURGXFWLRQ DQG FDQ EH UHFRUGH
DQ DSSRU WKLV SXUSRVH D SLFWXUH RU D EDUFRGH FRX
WR FODULI\ WKH SUREOHP LQ WKH SURGXFWLRQ FRQWURO
ZRUNSODFH DQG WKH SURGXFW ZLOO EH LGHQWL¢ ¢HG +RZFE
UHSRUWHG WR WKH 0(6 bQG VKDUHG LQ WKH %LJ 'DWD FOR
7KH LGHQWL¢{HG V\PSWRPV FDQ EH LGHQWL,HG DW D YHU\
YHU\ UHVSRQVLYH DQG IRFXVHG

,ELG S

$SS + $Q DSSOLFDWLRQ VRIWZDUH IRU PRELOH GHYLFHV RU PRELOH RS
+70/ $OWKRXIK WKH WHUP UHIHUV WR DSS DV DQ DEEUHYLDWLRQ RI WKH
RQ DQ\ W\SH RI DSSOLFDWLRQ VRIWZDUH LW LV RIWHQ HTXDWHG LQ WK
VRIWZDUH IRU PRELOH GHYLFHV W XVXDOO\ LPSOLHVY DSSOLFDWLRQV IR



7KH GHFLVLRQ RQ WKH VROXWLRQ ZLOO EH WDNHQ LQ WK
PHQW VXSSRUWHG E\ DXWRPDWHG LQWHOOLJHQFH RI WKH
QHWZRUNHG SURGXFWERQ FRQWURO V\VWHP

2YHUDOO (TXLSPHQW (IITHFWLYHQHVV 2((

2YHUDOO HTXLSPHQW HIIHFWLYHQHVY 2(( LV WKH JROG \
tice for measuring manufacturing productivity ,W L G H Q \fWercghtage WfK H

manufacturing time that is truly productve % DVHG RQ WKH WHFKQLFDO SRV\
GHVFULEHG LQ WKH SUHYLRXV VHFWLRQ SURFHVV RULHQV
WRUV .3, FDQ EH PDGH DYDLODEOH ZLWKLQ WKH 0(6 IRU R
WUROOLQJ $ FHQWUDO .3, LR PRXDPW WXKULIMBE RLR/SRXN.Q G
LQIRUPDWLRQ RQ DYDLODELOLW\ SURFHVVY GDWD DQG TXD

'‘DWD DUH FROOHFWHG DW WKH WHFKQLFDO SURFHVV OHYH
VHH WKH SUHYLRXV )LJXUH DERXW UHIHUHQFH DUFKLWHF
WLRQ 7KLV LV LPSOHPHQWHG DV DQ DJJUHJDWHG DQDO\]I
HQWHG DUFKLWHFWXUH RI WKH SURGXFWLRQ LQIRUPDWLRQ
FDQ EH VHOHFWHG DQG DQDO\]HG XVLQJ WKH .3, DSS IRU
SURGXFWLRQ SURFHVV HVSHFLDOO\ WKDW RI D PDFKLQH

,Q WHUPV RI SURFHVV RULHQWHG SURGXFWLRQ FRQWUROOI
LPSRUWDQW SURGXFWLRQ SURFHVV .3,V LV DYDLODEOH W

3URFHVV SODQQLQJ DQG FRQWURO

$FWLYH LQWHUYHQWLRQ IRU HIWHUQDO FRQWURO DQG
SURFHVV

,QGLYLGXDO FRQ¢JXUDWLRQ RI NH\ ¢JXUHV FKDUWV
8SGDWH Rl WHPSODWHY FRQWDLQLQJ GH,QHG VFHQDUL

&RPSDQLHV KDYH WR FRQVWDQWO\ DGDSW WR WKH PDUNH
DOO\ FRPSHWLWLYH ,Q UHFHQW \HDUV QXPHURXV LPSUR\)
SURGXFWV RI HFRQRPLF DFTXLVLWLRQ DQG LQIRUPDWLRQ S
DW WKH WHFKQLFDO OHYHO EXW XVXDOO\ RQO\ LQ FORVH
OLONLQJ WKH LQIRUPDWLRQ IURP WKH SK\VLFDO SURGXFWL
TXLUH D ORW RI HIIRUW 7KHUHIRUH WKH LQWURGXFWLRQ D
WR RSWLPL]JH IDFWRU\ SODQQLQJ DQG IDFWRU\ RSHUDWLRQ
LQ VPDOO DQG PHGLXP VLIHG HQWHUSULVHV KDYH QRW DG
IHGHUDO DQG VHFXUH SODWIRUP IRU GLVWULEXWHG VHUY
YLUWXDO )RUW .QR[ WKLV LQIRUPDWLRQ IUDFWXUH KDV EI
WKH LQIRUPDWLRQ IURP IDFWRU\ SODQQLQJ DQG SURGXFW
VFKHGXOH SURGXFWLRQ SURFHVVHV AH[LEO\

33 %DXHUQKDQVO 7K RS FLW S

30



6LPXOWDQHRXVO\ WKH XVH RI WKH YLUWXDO )RUW .QR[
EDVHG DUFKLWHFWXUH OHDGV WR D UHGXFHG HIIRUW RQ

9LUWXDO )RUW .QR[ LV D SODWIRUP IRU SURGXFWLRQ FRF
SURGXFWLRQ UHODWHG ,7 VROXWLRQV W VXSSRUWYV ODU
LQ WKH LPSOHPHQWDWLRQ DQG RSHUDWLRQ RI ,7 VIVWHPYV
DQG IDFWRU\ RSHUDWLRQV

$ SDUDGLJP FKDQJH KDV RFFXUUHG LQ WKH LQIRUPDWLRQ
QRORJ\ &HQWUDOL]HG VA\VWHPV ZLOO EH UHSODFHG E\ FOR
WHPVY 7KH FODVVLF VRIWZDUH VXLWH OLNH 6%$37TV %XVLQ
DXWKRUV RI WKLV ERRN ZLOO EH UHSODFHG E\ VRIWZDU|
7KH LOWHJUDWLRQ RI DSSOLFDWLRQ PRGXOHYVY DQG V\VWH
FRPPXQLFDWLRQ 7KH GHOD\ LQ JHWWLQJ WKH UHDO SLFW X
GDWDEDVH ZLOO EH UHSODFHG E\ UHDO WLPH LQIRUPDWLR
DQG F\EHU SK\VLFDO V\VWHPV

7KH EHQH¢ WV RI XVLQJ WKH WHFKQRORJ\ RI WKH IRXUWK L
ZRUNLQJ DUH HVWLPDWHG E\

e Stockcosts: UHGXFLQJ VDIHW\ VWRFNV DYRLGLQJ WKH EXO

* Manufacturing costs: LPSURYHPHQW RI WKH RYHUDOO HTXLSPH
QHVV LPSURYHPHQW RI YHUWLFDO DQG KRULJRQWDO €

e Logisticcosts: LQFUHDVLQJ WKH UDQJH RI DXWRPDWLRQ
e Complexity costs: UHGXFLQJ WURXEOHVKRRWLQJ FRVWYV
e Qualitycosts: UHDO WLPH TXDOLW\ F\FOHYV

e Enterprise asset managementcosts: SUHGLFWLYH PDLQWHQDQFH '\Q
LF SULRULW\ VHWWLQJ

e Overall equipment effectiveness (OEE) PHDVXUHYVY WKH DFWXDO HIIHFW
QHVV RI DQ LQVWDOODWLRQ E\ VHWWLQJ HUURU IUHH
WKH PD[LPXP SRVVLEOH DPRXQW

e Adrill-down-analysis of production units, LQGLYLGXDO SURGXFWYV DQ
ULRGV RU W\SHV RI HUURUV VKRXOG EH SRVVLEOH 2SS
VKRXOG UHVXOW IURP WKH DQDO\VLY ,Q JHQHUDO KLJ
HITHFWLYHQHVY +RZHYHU LI PDUJLQDO FRVWYV DUH WR
EH ZURQJ LI WKH UDWLR RI SURGXFWLYLW\ DQG SUR¢W

JUDXQKRIHU ,QVWLWXWH GRZQORDGHG RQ ODUFK 85/ KWWSV
XHEHU YLUWXDO IRUW NQR[ KWPO
%DXHUQKDQVO 7K RS FLW S



7KH 2 (( IV \WH VIQI®I EHMAP HWE [RUIGHQM LQ) ®WHV EHQFKP DINQJ SIR
JUAW DQGIP SURYIQJ \WWH SURGXRIW R P DQXIDRMUQ) HTXISP HQW7 KH FDBXD
MRQR \WH 2 ( ( LV LOMADWG LQ \WH ¢.J XUH EHBZ

Figure 5: Calculation of Overall Equipment Effectiveness (OEE)

7KH EHQHW R \WH QHZ WRKQRBJ\ Z LO@EH HYIGHQARQ \WH P DUNHW, WY DQ 1Q
YHAR HONQ QHZ WKQRBJ\  EXVDOR 1Q QHZ EXVIGHW P RGHY DQG QHZ IRP V
R RUDQ] DIRQ + HQFH WH UHTXHWAY IR DUEHG \R D EXVICHW P RGHORUHQWMG
FROMREY 1Q.J HQHIDADQG SURGXPURQ FROAREY 1Q SDWFXDU

7 KH TXDDWV UDWM GHGHV WH SRMRQ R \ LHG TXDQMY LQ UHDMRQ \R \WH \RBCSLR
GXFHG TXDQMW

3 OQADYDIDELDY GH, QHV WH SRMRQ R DYDIDEIDW WP H LQ UHDMRQ\\R \WH XSWP H
R \WH SOQW/

3 OQAHIHAYHGHW GHCGHV SURGXPIYW  Z KDWTXDQM FRX@ EH SURGXFHG 1Q
FRP SDUVRQ\R WH \IP H HHGHG WY GH.CHGE\ \WH SRMRQR! \WH SRWME®I SIR

GXPIRQ TXDQMY LQ UHDMRQ \R \WH UHDQ HG SURGXPURQ TXDQMW 7 KH WHRUAIFDO
R\ FOI UDW GHQHV WH FDSDAW R \WH SDQWVKRZ P DQ SURGXFW FDQ EH SR

GXFHG IQD WP H XQW
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7KH TXRIMRQ VKRZ VV WDWIL \WH WHRUAIFDOR, F®! UDW 1V KL KHUZ W FRQABIQAV
\RIBOTXDQMY DQG FROAMQACHKSWP H \KH HTXISP HQMNH IHRAYHQHW LV BZ HU

2 YHIDQHTXISP HOMITHRANHCHW IV GH GHG DV IR@ZV OEE = QR * PA * EFF

) 1QG DQH, DP S®! DVWKH HQG R \WH M \ERRN + ( [ HUAVH

5 HDO7 1P H 3 lRFHW 2 SUFP [} DURQ

7KHRSWP [ DIRQR SURGXPURQ SURFHWHV IV RQH R WH NH. IDRRY | RUSURGXRY
W J DIQV R WH | RXUK IQGXMMDOHYROMRQ YXWKRZ. FDQ SURFHWHY EH RSWP [} HG
RUSUREGP V IGHQIHG DVWDQIL WHUNH ¢ JXUHV KDG QRAEHHQ UFRIQL HG' @ KIG
SURFHWIQJ WP HV R D Z RUNSIHRH DUH B J HG LQ GHBIADWRHUIQAYIGXDCBURGXRIRQ
GIYHY XVXD® EDVHG RQWH P RQWRUQ] IXQAIRQY R SURGXRIRQ P DFKIGHY OB
DIIQIRQ LY GHYRWG VR WH FDSWUH R SUHYIRXV Z DIMQJ WP HV + RZ HYHU WH DQDO
\MV R Z DM WP H SURYIGHV \WH RSSRUNQUV W IGHQMA DQG H| SBVWKH SRIMQIDO
IRURSWIP [} DURQ FROVIGHUQ) \WFKQIFD® EDVHG Z RIVRZ 1Q \WH SURGXFURQ

2 SIP [] HG 9 DOH & KDIQ

$ FHOADCHBP HOWR! \KH [RXWK IQGXVMDOHYROMRQ LY QRQ KIHIDUFKIEDGFRP P X
QFDIRQ Z KHUHWHUH LV QR BQJ HUD FHORDGFROAREY IQABIQFH WDWARQURY \KH
SURGXRIRQ SURFHW EXVIKH SURGXPWWHDLQ FRP P XQEDMIRQ Z W GHFHQADD HG
VHP LDXVRQRP RXV SURGXPURQ [QABIGFHV

© KI®! 1Q\WH KIHDUFKIFDOFRP P XQFDURQ WKPXUH GHFHORD@ HG UHI XOMRQ DQG
FROMROHTXISP HOADWSURGXRIRQ | DDAV P HDVXUH SURFHW GDWB DQG IRZ DU
\WHP \R @FDOFRP SXYMY DQG IXUKHUWR D FHORDOSURGXFURQ FROUROW WP
\WH FRP P XQEDIRQ ARZ Z LOEH P SBP HQMG \WURXJ K GHFHQADE HG HOMSUVH
FRP P XQFDURQ QGHE RV

$ VWKH RSHIMRQDOBIYHOWMFKQRBIIHV VXFK DV5) ' URERIFV DQG VP DWYVHQ
VRUWRKQRBUJ\  SURVIGH \WFKQEDOFRQAMRQY IRUP DFKIQHY  HTXISP HQWVSURG
XFW DQG FRP SRQHQN \R IQRMIDPWZ 1M HDFK RIXHU H FKDQJ H GDWB DQG LQIRWP D
MIRQ LQ UHDOIP H H HPX\M DRIRQV DQG FROARCHDAK RIHU

$VINH + DQGRYHU) DIU WH & HOMUR! \KH ( QMSUMH 5 HVRXUFH 30QQQJ 5: 7+ RIWHS QL
YHWW R $ DFKHQ UHSUHVHON DQ ( 53 P RGHOZ M WH IXGRIRQ R IGHQIFDMRQ R UDOIP H GHD\ V
LQWH SIRGXAIRQZ RIMRZ 5 HUHYHGIURP KW ZZZ SUMWVHER, GH SUMWHP WMOQ) DAWHFR VRO
VMRV DU ,QOOMUH ' HP RQAMDWRU] HIWH ¢] IHQM 3 UR] HARSWP IHXQ) GXUFK ( FKYWHVB RVMRQY
GWMQP %3 SOV ER IG RQ$ SUO

5), 5DAR) WHIXHP ,GHONFDIRQ ,GHONFDMRQDIGHGE. HBFWRP DI GHUF Z DYHV LY D\MFK

QREBJ\ IRUMDQUFHYHUM VWP V IRUDX\RP DUF  FRQBFABMY LGHQIFDVIRQ DQG GFDD DIRQR REMIFW
DQG MMQ) EHQIV Z W DGR Z DYHV 7DNHQIURP KWBY GH ZINSHADRU ZIN5) |
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7KH FKDOOHQJH IRU FRPSDQLHV LV WKH DELOLW\ WR GHULY
PRXV DPRXQWV RI GDWD %LJ 'DWD WR GHULYH NQRZOHGJ
DQG WDFWLFDO PDQDJHPHQW LQ JHQHUDO DQG SURGXFWL
]JDWLRQ RI WKH QHWZRUNHG ,QWHUQHW FRQQHFWHG LQGX'
FORVH FRQQHFWLRQ ZLWK HQWHUSULVH UHVRXUFH SODQQI
WXULQJ H[HFXWLRQ V\VWHPV 0(6 GDWDEDVHV ZLWK UHDO
WRULHV VXSSO\ FKDLQV DV ZHOO DV FXVWRPHUV DQG SUF
VIVWHP LQVWDQFHY UHTXLUH D YLUWXDO SODWIRUP WKDW
IDVW HDV\ DQG VHFXUH H[FKDQJH RI LQIRUPDWLRQ

5HIDUGLQJ WKH FRPPXQLFDWLRQ WKURXJK WKH ,QWHUQHW
WKH DGGUHVV VSDFH RI WKH ,QWHUQHW RI DURXQG ELOOI

VHWLOOLR®GUHVVHV 7KXV DQ\ F\EHU SK\VLFDO V\VWHP
O\ DGGUHVVHG DQG LGHQWL¢{HG ZRUOGZLGH

:KLOH F\EHU SK\WLFDO V\VWHPV &36 HQDEOH GDWD WUDQ
WLRQDO OHYHO %LJ 'DWD DQG FORXG FRPSXWLQJ DUH Wt
RJLHV ,Q PHPRU\ WHFKQRORJ\ DQG DQDO\WVLYV VROXWLRQV
DSSOLFDWLRQV DUH WKH EDFNERQH RI WKH ,7 LQ ZKLFK WK
PXVW LQYHVW LI WKH\ ZDQW WR XVH WKH SRVVLELOLWLHYV
IRU HI¢FLHQW DQG HIIHFWLYH SURGXFWLRQ FRQWURO DV .
DUH DOUHDG\ DYDLODEOH DQG ZLOO EH IXUWKHU GHYHORS
FRPSDQLHVY GHYHORSPHQW RI QHZ EXVLQHVV PRGHOV WKDYV
XVDJH LQ PDQXIDFWXULQJ

6$3 KDV GHYHORSHG WKH QHZ 6%$3 6 +$1$ WHFKQRORJ\ WKDYV
IRUQHZ JHQHUDWLRQ EXVLQHVY DSSOLFDWLRQV 6PDUW /RJ
:KLOH 6%$3 +$1%$ KDV DOUHDG\ EHHQ VXFFHVVIXOO\ XVHG IR
FRPPXQLFDWLRQ EXVLQHVV DSSOLFDWLRQV DUH LQ WKH U
WKDW WKH ¢UVW VXFFHVVIXO LPSOHPHQWDWLRQV ZLGHQ H
GHPDQG $SSOLFDWLRQV ZKLFK FDQ EH XVHG HFRQRPLFDOC(
RJ\ DUH IRU H[DPSOH VKRUW WHUP SURGXFW GHPDQG IRL
LVKPHQW EDVHG RQ WKH FXUUHQW SURGXFWLRQ VWDWXYV

QDQFH RI WKH SURGXFWLRQ IDFLOLWLHV

7KLV FRPSUHKHQVLYH QHWZRUN HQDEOHV ODUJH TXDQWLWLHV DQG QF
DGGLWLRQ WR HFRQRPLF SXUSRVHV %LJ 'DWD FDQ EH DOVR EH XVHG WR
ZRUNHG SURGXFWLRQ &RQYHQWLRQDO VWDWLVWLFDO PRGHOV DUH GHYHC
EH SXUSRVHIXOO\ HYDOXDWHG DQG LQIRUPDWLRQ H[WUDFWHG 1HZ LQVL!.
%LJ 'DWD LQ PDQ\ DUHDV * IURP ZHDWKHU IRUHFDVW WR PHGLFDO UHVHD!

DQG WKH GLJLWDO HFRQRP\ 6WLPXOL IRU JURZWK HPSOR\PHQW DQG L
LVWU\ IRU (FRQRPLF $IIDLUV DQG (QHUJ\ 3XEOLVKHG LQ

_OHLQHPHLHU 0 9RQ GHU $XWRPDWLVLHUXQJVS\UDPLGH ]X 8QWHUQHFK
HQ ,Q %DXHUQKDQVO 7 7HQ +RPSHO 0 9RJHO +HXVHU % HGV ,QGXVWL
DWLVLHUXQJ XQG /RILVWLN 6SULQJHU 9LHZHJ :LHVEDGHQ s



SHUIRUPDQFH ,GHD

'LWK UHJDUG WR WKH WRSLF Rl WKLV ERRN WHFKQRORJL
LQ PHPRU\ FRPSXWLQJ DUH D FRQWULEXWLRQ WR WKH IF
&ORXG FRPSXWLQJ KDV PDQ\ IHDWXUHVY WKDW PDNH LW D\
DV QR XS IURQW LQYHVWPHQW ORZHU RSHUDWLQJ FRVW
EXVLQHVV ULVNV DQG PDLQWHNQDQFHP R [BHERASXWLQJI FRP
SDQLHV FRXOG FUXQFK DQG DQDO\]H ODUJH YROXPHV RI C
UXQ VRSKLVWLFDWHG pZKDW LI VLPXODWLRQV 6$37V LQ
J\ FDOOHG u+DQDY DQ DFURQ\P IRU +LJK 6SHHG $QDO\WL
SKLVWLFDWHG GDWD FRPSUHVVLRQ WHFKQLTXHV WR VWRU

WLPHV IDVWHU WKDQ VWDQGDUG GLVNV HQDEOLQJ FI
GDWD LQ VHFRQGV LQVWHDG RI KRXUV

6$3 SRVLWLRQV LWV RZQ LGHEE I RECSHMRHPNWIKAHHLQQRYDW
LQ PHPRU\ FRPSXWLQJ ZLWK WKH LQ PHPRU\ GDWDEDVH QD
LFDO $SSOLDQFH 'DWD UHFRUGYV DUH QRW VWRUHG OLQH
,Q b FODVVLF GDWDEDVH GDWD UHFRUGYV DUH VWRUHG VI
,] b SURJUDP QHHGV WR VHOHFW RQH RU PRUH DWWULEX)
GDWD UHFRUG WKH SURJUDP PXVW UHDG WKH ZKROH GDW
+$1%$ VDYHV WKH UHFRUGYV FROXPQ RULHQWHG 7KH SURJU
UHVSHFWLYH FROXPQV RI WKH UHTXLUHG DWWULEXWHYV RI
UHDGLQJ WLPH D WKRXVDQG WLPHV ,Q D JOREDOO\ QHWZ]
GHFLVLYH FRPSHWLWLYH DGYDQWDJH ,Q WKH JOREDO QH
WKDW QHHG WR PDNH SURGXFWLRQ GHFLVLRQV LQ UHDO W

7KH SODWIRUP IRU IXWXUH VFHQDULRYV RI GLVWULEXWHG
QHVV QHWZRUNV LQ ZKLFK WKHUH LV D FURVV OLQN EHW
FXVWRPHUV DQG VHUYLFH SURYLGHUV )LJXUH GHPRQV
IROORZLQJ VFHQDULR D FXVWRPHU FDQ EH D VRXUFH RI L
LQQRYDWRU 6XSSRUWHG E\ SURIHVVLRQDO GHVLJQHUV W
UHDOL]JHG LQ FRRSHUDWLRQ ZLWK FXVWRPHUVY GHVLJQHU\

,Q WKH GHVLJQ SKDVH RQOLQH QHWZRUNV RI GLVWULEXWHG
DVVLVWDQFH LQ SURGXFWLRQ DQG LQ FDVHV ZKHQ WKHUH |
SUHGLFWLYH DQDO\VLVY DQG SURSRVH DOWHUQDWLYH SURGX

7KH WDVN FRPSULVHYV
HQJLQHHUVY VROXWLRQV IRU H[DPSOH VHQVRU WHFK
FRPSXWHU VFLHQFH GLJLWL]IDWLRQ RI DQDORJ GDWD
RUJDQL]DWLRQ ZLWK RSWLPL]HG UHVRXUFH PDQDJHPH
=KDQJ 4L /X &KHQJ / %RXWDED 5 &ORXG FRPSXWLQJ VWDWH RI V

OHQJHV - ,QWHUQHW 6HUY $SSO s
.OHLQHPHLHU 0 RS FLW S



%oMCHW 1 HEZ RUIN

) URP WH SHWSHRYH RN VHYIFHV WH IQMIN R P DQXIDRMUQ) H HRXIRQ WA V

WPV 0 (6 ZIOH FKDQIH G DQG WHHRUH SURYIGH SHURWP DQFH P RQAWRUQ]

DWDFK GFDMRQR! \WH SURGXRIRQV WP ( 1¢FIHQR. DQGHIHAIYHQHW Rl SDMIDO
SURFHWHV DQG \WH HQUUH SURGXPURQ SURFHW FDQ EH P HDVXUHG DWHDFK GFDMIRQ
R WH EXVIGHW QHE RN GHSHQGEQ) RQ GDVY DFFHW DXWKRUMA

Figure 6: Business Network

Source: 0 RG¢HGIWRP . G1IQHP HHU O S

7KH DERYH ¢.JXUH VKRZ V FKDQIIQ) Rl FOWIE WJIG EXVIGHW SURFHWHY Z W VH
TXHQDOZ ROMRZ V R WDGAMRQDOVXSS® FKDIQV WURXIK YDOH DEGHG EXVIGHW
QHERUW 7KHFRUH R \WH QHZ EXVICHW P RGHAY \WDVEXVICHW SDUGHUUHDMRQ
VKISV FDQ EH EXIODQG FRQ,JI XUHG 1Q D VKRWWIP H ' LI MBI DURQ DQG DZ D\ V RQ
FRQQHAMW HQDE®! UHDOWP H RSP [} HG YDOH FKDIQV

7 KH VXFFHW IDARULY 1Q WH G QDP IE FDBXOMRQ R GHIYHY \IP H EDVHG RQ WA
DOWP H IHHGEDFN IURP \KH VXSS® QHE RUN Z KIBI FROVIGHUQ) YD IQ) FRQAMRQY
VXFK DV B DAWXHY UN @EIMY DQGH SRWRQARO ) RURSHIDWYH SURGXFIRQ
FROMRGY \KLY P HDQV \WDWIQ REHUMR P DNH WH GHAMRQ RQ FKDQILQJI WH VXS

SO FKDIQ DOSURGXAIRQ DQG @J MIF VFHCDUR UHBIYDQACDW |RUWH DEMECDWH
VFHQDURY P XVWEH DYDIDE®! 1Q DO H
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'LWK WKH LQWHOOLJHQFH DQG FRPPXQLFDWLRQ FDSDELOL
RP\ DQG VHOI RUJDQL]DWLRQ DELOLW\ RI SURGXFWLRQ XQ
DFWXDO VWDWXV RI WKH SURGXFWLRQ SURFHVYVY DUH WUDC
WR WKH (53 VA\VWHP 7KH SURGXFWLRQ PDQDJHPHQW KDV |
SURGXFWLRQ DQG FDQ UHDFW LQ D VKRUW WLPH WR VRO
WKH VHOI FRQWUROOHG VHPL DXWRQRPRXV SURGXFWLRQ
LW WKHPVHOYHYV

&RQVLGHULQJ WKH WDFWLFDO DQG VWUDWHILF SURGXFWL|
OLQNLQJ WKH SURGXFWLRQ GDWD WR PRUH FRUSRUDWH LC
ELOLWLHY WR JHQHUDWH SURFHVV RSWLPL]DWLRQ DQG QH
ZRXOG EH WKH SURGXFWLRQ RI KLIJKO\ VSHFL¢F SDUWYV IRU
FRQWURO RI HQHUJ\ FRQVXPSWLRQ LQ WKH SURGXFWLRQ F
DQG GLVWULEXWLRQ RI HTXLSPHQW HPSOR\HHV DQG UHVR.
WLI\ RSHUDWLRQDO ULVNVY HDUOLHU DQG VROYH SRWHQWLI

2.2. Business Models and Smart Production

,Q JHQHUDO LW LV IDLU WR VD\ WKDW HYHU\WKLQJ LQ WKI|
WKH UHODWHG WHFKQRORJ\ IRFXVHV RQ GDWD JHQHUDWH
FKLQH GDWD DQG SURFHVYVY GDWD

%XVLQHVV PRGHO GLPHQVLRQV DUH GHVFULEHG DV IROOR.

e The customer: 7R ZKDW H[WHQW KDYH ZH IXO¢;,;OO0OHG
WKH FXVWRPHUYY UHTXLUHPHQWV™"

e 7KH EHQHKDW EHQH{W GR ZH SURYLGH WR WKH FXVWRF
e Thevalue chain. +RZ GR ZH JHQHUDWH SHUIRUPDQFH"
e The revenue mechanism: +RZ GR ZH JHQHUDWH YDOXH DGGHG™"

7DNLQJ LQWR FRQVLGHUDWLRQ WKHin®thtéYdeBighV FKDSWHU
plan PDNH 8e@ice DUH WKH GLPHQVLRQV RI EXVLQHVV PRGH
QHZ FRPPHUFLDO FRPSHWLWLRQ

'"HYHORSPHQW RI FRPPHUFLDO FRPSHWLWLRQ DULVHV IURP
WLF VROXWLRQ RI WKH EXVLQHVV PRGHO

W PD\ EH DQ LQQRYDWLRQ EDVHG RQ H[LVWLQJ EXVLQHVYV
]JDWLRQ RI WKH H[LVWLQJ EXVLQHVV PRGHOV RU JHQHUDWL

_OHLQHUPHLHU GRHV QRWH VXFK QHZ SRVVLELOLWLHV LQ WKH LQWH.
FRQWURO LQ WKH SURGXFWLRQ HQYLURQPHQW ,ELG

.DXIPDQQ 7 *HVFKIIWVPRGHOOH LQ ,QGXVWULH XQG GHP ,QWHUQ!
$QVSUXFK LQ GLH :LUNOLFKNHLW 6SULQJHU 9LHZHJ :LHVEDGHQ S

%UDXFNPDQQ 2 RS FLW S

.DXIPDQQ 7 RS FLW S



Figure 7: Business Model Optimization

YXMQHW P RGHAQQRYDIRQY EDVHG RQH, M EXVIGHW P RGH® DUH FKDUDRMU
] HGE\ WH IDPWKDWKH KDYH DOHDG. EHHQ SUH SOQCHG 1Q RKHUDUWDV \KH

KRZ HYHU FROAMAM D QHZ DSSTFDMRQ [RUWH FRP SDQ\
1 HZ EXVIGHW P RGHY FDQHP HU H WURXJ K \WH DSSTFDMRQR QHZ \MFKQR®J LHV

GMIQHG IQ YIHZ R \WH |RXUIK LOGXVANDOUHYROMRQ IQ \WH ¢ HOV Rl VHQURY DF
WDRY DQG QHZ LQIRUP DIRQ WRKQRBJ LHV VXK DV \WH P\ EHUSK\ IFDOV AP

&36 94J' DW DQG WSIGWDQP MRQR! IQRP DIRQ

7KH ,P SRUBGFH R 9%MOHW 0 RGHY IRU& RP SDQHV

$ EXVIQHW P RGHOLY DQ RU DQlJ DURQ FRQFHSWDIP 1) R FUDW EXVIGHW 7KH
FROFHSWQFOIGHV D SURGXFWRUD SURGXPWGHD  \WWH SURFHW R W SURGXRIRQ
MKPMUDCDQG SURFHGXUDORW DQY DURQ FRRSHIDIRQ  DQG IQMIDAIRQ Z W RKHU
FRP SDQHV DV Z HODV ¢ QDQRIDCDUDQI HP HQW

7 KH FRP SDQHV \BINH LOR DFFRXQMWKH YDOH R \WH SURSRVIMIRQ DQG \WH \RBFRW

R RZCHIKIS $ EXMCHW P RGHAY D SDWR \WH EXVICHW WADWI\ WY QHFHV
VDU Wt DRKIHYH VDV LE J RDOY DQG REMIFYHY R \KIH FRP SDQ

JEG S



J)LUVWO\ ZH ZLOO GHYRWH D IHZ VHQWHQFHV WR WKH PHD(
ZK\ LW LV LPSRUWDQW IRU WKH FRPSDQ\

A business model consists of
6HUYLFH RITHULQJV
9DOXH DGGHG
SHYHQXH PRGHO

Service offerings LQFOXGLQJ SURGXFW UDQJH DUH RQH RI W
QHVV PRGHO GLPHQVLRQV 7KH\ GHVFULEH WKH SURG.
HQW 7KLV LQFOXGHV WKH GHVFULSWLRQ RI SURGXFW
HUVY EHQH¢WV 7KH NH\ TXHVWLRQ LV ZKLFK VHUYLFH
JHQHUDWH FXVWRPHUVY EHQH¢WV 7KLV SRLQW RI YLF
H[WHUQDO SHUVSHFWLYH

Valueadded LV RQ WKH RWKHU KDQG IRFXVHG RQ LQWHUC
FHQWUDO TXHVWLRQ KHUH LV 3+RZ LV PRQH\ PDGH DQ

7KH 3 YDOXH DGGHG" GLPHQVLRQ FRQVLVWV RI WZR V.
FUHDWLRQ DQG PDUNHWLQJ PRGHO

SURYLVLRQ RI VHUYLFHV * ZKHQ GHVLJQLQJ D

D FRPSDQ\ PXVW FRQVLGHU KRZ LW ZDQWV WR F
XFWV 4XHVWLRQV DERXW PDNH RU EX\ WKH RU.
WXUH FRUH FRPSHWHQFLHV RU FRRSHUDWLRQ Zl1
EH DQVZHUHG KHUH ,W KDV D FHQWUDO LQAXHQI
WXUH RI WKH FRPSDQ\

ODUNHWLQJ PRGHO + VDOHV DUH LQYHVWLJDWHG
HO &RPPXQLFDWLRQ DQG GLVWULEXWLRQ FKDQQ
HUHG KHUH :KLFK FRPPXQLFDWLRQ DFWLYLWLHV "
ZKLFK GLVWULEXWLRQ FKDQQHOV VXFK DV GLUH
SULYDWH VDOHV WHOHVDOHV WKH ,QWHUQHW H

7KH UHYHQXH PRGHO LV GLIITHUHQW IURP WKH PDUNHYV
IRFXV LV RQ 3KRZ™ WKH UHYHQXH ZLOO EH JHQHUDWH
PRGHOV" ,V WKHUH D UHJXODU VHUYLFH IHH RU D ADW
DFWXDO SURGXFW RU D OLFHQVH IHH" :LOO WKH UHYHC
WKURXJK DGYHUWLVLQJ UHYHQXHYV OLNH )DFHERRN $2

ODUNHW &UHDWLRQ WKURXJK 3URGXFWLRQ

&ODVVLF FXVWRPHU EHQH¢{¢W LV DFKLHYHG E\ WKH IHDWXUH
,Q DGGLWLRQ WR WKH SXUHO\ WHFKQLFDO IXQFWLRQV LW

'"HVLJQ 7KLQNLQJ LQ ODUNHWLQJ ZLWKLQ VWHSV WR SURGXFW LQQR
WULHYHG



GHVLJQ DQG LPDJH ZKLFK LV JHQHUDWHG LQ SDUWLFXODU
WRPHUVY EHQH{;WV QRZDGD\V GR QRW GHSHQG VROHO\ RQ
SDLULQJ ZLWK D SDFNDJH RI DGGLWLRQDO VHUYLFHV VXF
DYDLODELOLW\ HQHUJ\ VDYLQJ UHF\FOLQJ DQG VXVWDLQEL
DQG VHUYLFHV WKH EXVLQHVV IRXQGDWLRQ KDV FKDQJHG I
IRULQVSHFWLQJ DQG FRQWUROOLQJ WKH VXFFHVV RI WKH F

7KLV PHDQV WKDW WKH SURGXFW LWVHOI FUHDWHV LWV PD
SKRQHV GLJLWDO FDPHUDV DQG SHUVRQDO FRPSXWHUV
REWDLQHG ZLWK WKH JHQHUDWLRQ RI EXVLQHVV PRGHOV
SURFHVV LV QRW FRPSOHWHO\ SUHGLFWDEOH 7KH VXE SUF
DOWHUQDWLYH EXVLQHVV SURFHVVHV ZLWKLQ DOWHUQDWL
RQ D G\QDPLF GHVLJQ RI FXVWRPHU VXSSOLHU UHODWLRQV
TXLUHPHQW IRU DQ KDUPRQL]DWLRQ RI WKH PDQDJHPHQW D
PRGHOV DQG WKH DVVRFLDWHG SURFHVVHV

This means a shift from the automation and control pyramid towards a
QHDU UHDO WLPH WUDFNLQJ RI SURGXFWLRQ SURFHVYV
business model-oriented management and controlling

&RPSDQLHV DUH ZRUWKOHVV ZLWKRXW D IXQFWLRQDO LQV
EXVLQHVV PRGHO UHLQYHQWYV WKH EXVLQHVV GH¢QHV WK}
WKH YDOXH RI SURGXFWV WKXV BURPEBDQ) WKMSD YOMWBO X |
WKURXJK WKH WUDQVIRUPDWLRQ RI WKH EXVLQHVV PRGHC
WKDW RIWHQ FDQQRW EH FRUUHFWHG ([DPSOHV RI IDLOH«
PDLO RUGHU FRPSDQ\ 48(//( DQG WKH PDQXIDFWXUHU RI P
1,;'25)

-XVWL;FDWLRQ RI WKH 5HWXUQ RQ ,QYHVWPHQV

The business model determines the return on investment 52, WR HYDOXDWH

WKH HI{(FLHQF\ RI DQ LQYHVWPHQW ([DPSOH DQ DLUSODQ
LQYHVWPHQW 52, XQOHVV WKHUH LV D EXVLQHVYVY PRGHO IF
RI DLUFUDIW PDQXIDFWXUHUY GHSHQGY GLUHFWO\ RQ WKH
LQ WXUQ PXVW JHQHUDWH VXFFHVVIXO DLU URXWHV LQ WK

%UDXFNPDQQ 2 RS FLW S

48(//1( 2Q -XQH WKH FRPSDQ\ DQQRXQFHG LW ZDV QR ORQJHU DEC
GHSDUWPHQW VWRUHY ZKLFK WKH FRPSDQ\ KDG SUHYLRXVO\ VROG DQG O
FRPSDQ\ ¢OHG IRU EDQNUXSWF\ 7KH FODVVLF EXVLQHVV PRGHO RI VHQGL
RUGHUV YLD SRVW OHWWHUYV ZDV GHFOLQLQJ 1L[GRUI 2Q 2FWREHU
VKDUHV DQG WKH PHUJHU EHWZHHQ WKH 1L[GRUI &RPSXWHU $* DQG 6LHP
,QIRUPDWLRQV 6\WVWHPH 61, IROORZHG 7KRXVDQGV RI SHRSOH ORVW WKH
\HDU EHFDXVH 6LHPHQV KDG WR VKULQN WKH FRPSDQ\ OLG VL]HG 1,;'25) F
E\ PXFK PRUH HI¢FLHQW SHUVRQDO FRPSXWHUV



FRXOG EH FRQQHFWHG WR D SURDFWLYH VWUDWHJ\ RIITHUL
DQG FRPIRUWDEOH WULSV +RZHYHU LW FDQ DOVR EH D FR
RITHUV LQFRPSDUDEOH ORZ FRVW WUDYHO

%XVLQHVV PRGHOV FUHRW HH [FORPPSSDH) LMK HUH LV QR GRXEW
LV DQ DFFXUDWH ZDWFK ZKLFK FRXOG EH SXUFKDVHG IRU

(85 LV SD\PHQW IRU VRPHWKLQJ RWKHU WKDQ WKH ZE
OLIHVW\OH DQG SXEOLF LPDJH 7KH FRPSXWHU PDQXIDFW
(FXOW HFRQRPLF VLWXDWLRQ DV WKH OHDGLQJ PDQXIDFV
WV EXVLQHVV PRGHO UHOLHV RQ RQOLQH FRQ¢JXUDWLRC
GHOLYHU\ WR WKH FXVWRPHU

7KH 3UR¢W ,PSDFW RI ODUNHW 6WUDWHJ\

+RZHYHU LW PXVW EH QRWHG WKDW RYHU WLPH G\QDPL
HQWL¢{F DSSURDFK WR SULQFLSOHV RI EXVLQHVV PRGHOV
GLVFLSOLQH RI VWUDWHJILF PDQDJHPHQW LV EDVHG RQ W
IHYHUWKHOHVY WKH 3UR¢{¢W ,PSDFW RI ODUNHW 6WUDWHJ
WKLV UHVHDUFK ¢HOG GHVFULEHG DV IROORZV

'H; QLWLRQ $Q HPSLULFDO UHVHDUFK SURMHFW LQ WKFE
VLV DQG SODQQLQJ VWUDWHJILF PDQDJHPHQW ZDV LQ
WKH EHJLQQLQJ RI WKH V DQG OHG VFLHQWL¢FDOO\
aim of the empirical study was to reach the highest possible number
RI UHJXODULWLHY LQ VWUDWHJILF EXVLQHVY DUHDV 3/D
GHULYHG WR GHWHUPLQH WKH VXFFHVV RI WKHVH NLQG
should lead to general and industry-independent recommendations for
the design of strategies. They also temporarily coined the theoretical
IUDPHZRUN RI D QXPEHU RI DSSURDFKHVY WR SRUWIROLR

2. '"HYHORSPHQW ,QLWLDOO\ WKH SURMHFW ZDV UHIHUUL
(OHFWULF EXVLQHVVHY DQG ZDV XVHG RQO\ E\ WKLV FRI

The desire for broadening the base study and generalization of the re-

VXOWV ZHUH UHDVRQV IRU WKH SURMHFW EHFRPLQJ LQGCG
LQJ 6FLHQFH ,QVWLWXWH +DUYDUG %XVLQHVV 6FKRRO
ZDV FDUULHG RXW E\ WKH LQGHSHQGHQW DQG QRQ SUF
Institute (Cambridge, Mass.).

%UDXFNPDQQ 2 s
JELG S



5 HVHDUFK UHVXOV

a) 7KH PDQ BHWVXQV$SERXW  SHFFHOAR \WH EXMCHW SUR \DELDNV
YDUDCQFH - UHLD RQ LQYHWWY HONQ SHIFHOQAEHRUH\WY] P D\ EHH-
plained with about 40 factors. The corresponding statements can
EH GQVWQIXIVKHG 1Q P DQ- AUHARQY IRUH DP SGI B\ VWIRQJ DQG
ZHDNJUWRZ W R \WWH EXMCHW

b) 6 SHFF WHVXGV DUH WHSRW RQ WUHH VSHADORSHUIDWRQY Rl P HP-
ber companies — employers in comparison with another business
1Q VP IOUMWWDMRQY WH 3 HURUWP DQFH $ XAW5 HSRW \ARMP HQV
RQ3QRWP DO SUR; \REIDY 6 \WDWI LE $ CDOMY 5 HSRWMADWI\ VIP-
XOMRQY 2 S XP 6 WDWI\ 5 HSRW IGHQI FDMRQ R VXFFHWIXO
strategy combinations).

4. &UWAVPV CDURZGHW R WP HQW IURP FLRW VHRURQDODQDO] HV
OFN R FIRW @NQJ R P RGHOYDUDEGN \VDP SO  IQGXPIYHD BIG UA
VHDURK GHVIQ VHRRULQGHSHQGHQAEDVY [RUFRP SDUVRQ Z W IQAYIGXDO

analyzes.

) LUXWH  7KH3WR; WP SDFWRI 0 DUNHWG WD\



7KH 3,06 VWXG\ UHSUHVHQWY D ORQJ SXUVXHG VHDUFK IR
$V ORQJ DV WKH UHVXOWY DUH IRUPXODWHG IURP D KLJKH
LV GDQJHU RI WULYLDO VWDWHPHQWY ZKLFK FDQ DOVR EH

+RZHYHU LI WKHUH LV D SRVVLELOLW\ WR DVVRFLDWH EX
EDVLV RI UHDO WLPH SURFHVV GDWD LQ SURGXFWLRQ SL
GHPRQVWUDWH EHKDYLRU WKH RSHUDWLRQDO SURGXFWL
QHVVY PRGHO RULHQWHG WR SURGXFWLRQ FRQWUROOLQJ

,PSURYLQJ WKH 3URFHVVHVY WR 3HUIHFW 3URGXF

7KLV VHFWLRQ GHVFULEHV WHFKQLFDO GHYHORSPHQW XV
PHWKRGRORJ\ XVHG WR SHUIHFW SURGXFWLRQ 7KHUH DU
SRVVLEOH VROXWLRQV WKDW FRXOG EH XVHG LQ WKH HQYL
$Q ,QWHUQHW ZHEVLWH SURYLGHY DQ LGHD IRU D SHUIHFW

36 KRUW LQWHUYDO WHFKQRORJ\" DV WKH WHFKQLFDO Gl
DJUDP® DV EXVLQHVV UHHQJLQHHULQJ PHWKRGRORJ\ DQ
DV DQ HFRQRPLF PHWKRG DUH XVHG WR SURYLGH DQ LQ

LPSURYHPHQW PHWKRGRORJ\

(OHPHQWYV RI 6KRUW ,QWHUYDO 7THFKQRORJ\

7KH REMHFWLYH LQ SHUIHFW SURGXFWLRQ LV L'Q WKH VR F
6,7 WR LPBKURWHS/WRGEGXIFWLRQ RI D FRPSDQ\ E\ EXLOGLQJ |
ORRSV LQ WHUPV RI WUDQVSDUHQF\ UHVSRQVLYHQHVV D(

7TUDGLWLRQDOO\ SURGXFWLRQ RSWLPL]DWLRQ OHDGV WR
WLRQ IDFLOLWLHY DQG UHGXFWLRQ RI WKURXJKSXW WLPF
PXOWDQHRXVY PD[LPLIDWLRQ RI FDSDFLW\ XWLOL]DWLRQ 7
LQGLYLGXDO ORFDWLRQV DFURVYV WKH HQWLUH VXSSO\ FKI

7KHUH DUH ¢YH VWHSV RQ WKH ZD\ WR SHUIHFW SURGXFWI
&ODUL ¢ FDWLWR QVRX WEKXR
/HDQ SURGXFWLRQ
,PSOHPHQWDWLRQ RI WKH PDQXIDFWXULQJ H[HFXWLRQ
/HDQ SURGXFWLRQ SODQQLQJ
3URFHVV RULHQWHG NH\ ¢JXUHV RI SURGXFWLRQ

KLOH WKH ¢UVW WZR SRLQWY ZLOO EH GLVFXVVHG LQ W
SODLQHG LQ WKH QH[W VHIPHQW RI WKLV FKDSWHU /HDQ
FHVV RULHQWHG SURGXFWLRQ NH\ ¢JXUHV ZLOO EH LQFOX
EXLOGLQJ RI D NH\ ¢JXUH V\VWHP



,QGDZ Q) XS \WH BNV TXR \WH JRDAY R FUDW DQRYHWYIHZ R WH SURGXPIRQ
SURFHWHV :  HDN SRIQN DUH LGHQWHG DQG P HDVXUHV IRULP SURYHP HOAR! \KH
SURFHWHV DUH R EH GHYHBSHG , QHM DURQ R \WH RYHID@SURFHW DQG UHD
MRQUKLSV EHE HHQ SDIMDOSURFHWHY Z WWIQ \WH RYHD@SURFHW DUH P SRUBIQN
7KH IRFXV IV RQ WH HYDODMRQ R1 YDOH DGGHG SIRFHWHY  VXSSRWSURFHWHY
DQG \WH DWRADMG SDQQQJ DQG IQRWP DIRQ SUIRFHWHV

7 KH UHDWG IQ RIP DIRQ ARZ V DUH H DP ICHG RQWH EDMV R P DWUDOARZ V' 7KH
H DP ICDWRQ UHVXOV DUH UHFRUEHG 1Q \WWH VR FD@IGvalue stream map 3 URGKFW
Z I\ \WWH VDP H RUMP I OUSURFHWIQ] \VAMSV DUH DWAJ QHG W D SURGXFWDP 1©® 7 KH
<QAQIV FDQ EH DSSTHG \R DASURGXRW R WH SURGXPWDP 1©®

2.2.2.2. Value Stream Scheme

2 (HR \WH P DIQ REMRIYHV RI D YDOH WWHDP LV W @IN D@SURFHWHYV 1Q \WWH YDO
XHWIHDP 1Q RGHU\R FHDW D ARZ 7KLV YDOH WHDP IV QU HD FRQARDIG E\
PAMRP HUSX@ 7 KH FRWH @ENQJ R WH SURFHWHV 1Q \WH YDGH WWHDP DIP V \R
DFKIHYH D UHGXRIRQ Rl BDG WP H DV Z HADV D VIP XABCHRXV UHGXRIRQ R VWRFNYV
HURY DQGVHDS 7KHREMRIYH Mo shift the control of individual processes to

\WH FROARCR \RBOH ¢ FIHQWRXWRP HURUIHQIMG FXUHOMRZ. YDOH

7R IGHQM  RSSRUWXQUAV IRULP SURYHP HQAVSIRFHWIQI WP HV 1Q \WH SURGXPURQ
SURFHW DQG SURFHW H¢AHQR FDQ EH FDBXOWG RQ WH EDVY R \WH IQRWP D
\IRQ UHFRBHG 1Q D YDOH WHDP GIDJDP

Figure 9: Value Stream Scheme

CBVHY 7K HWMIRP 0 DSSIQ) XQG : HWWRP ' HVJQ 9HWRKZ HQGXQ! HMHQQHQ +
© HIWWFK] SIXQJ VMJHD P L) DRKYHUDJ 5 HGIH * P E+ / DQGVEHJ DP / HK s



7 KH SUIRFHW H ¢ AHQR  IOAFDWRUP HDVXUHY \WWH HI ¢ FIHCR R \WWH SURGXRMIRQ SUR
FHW WV GH,QHG DV \WH IDWR R YDGH DGEHG WP H DQG WURXIKSXWIP H 9DO
XH DAEHG WP H LV WHproduction time ZKIGI RKHUWP HY @\H GRZ QWP H DQG
EGANVP H UWHGKFH WH \KMURXIKSXWAP H \R YDOH DAEHG P H 1 XQH SHRAMG
GRZQWPH @H XMQ SUHARMNH P DIQMDQAFH R \WH SURGXRRQ HTXISP HQW
FRX@ EH DYRIGHG YDGH DGEHG PP H FRX@ EH IQFBHDVHG WXV IQRIHDMQ) \KH
H¢AHQR R \KH SURGXRIRQ SURFHW

7TKHSWRAHW HAHQR GHIBH 3(' VG CHGDVIR®ZV

7KH 2 YHID@Y( TXISP HQA( ITHAWHQHW ,QGH 2 ( (, KDV EHHQ H SDIGHG ,Q \WH
SUHYIRXV FKDS\MU DVIR®ZV

OEEI = Availability Degree * Effectiveness Degree * Quality Degree

7KH FRP EICDIRQ RN WH SURFHW HGAHQR GHIUHH DQG \WH RYHID@HTXISP HQWV
HIHAYHQHW GDGV \R WH/ HDQ 3 HURWP DQFH ,QGH +/ 3,

LPI = PED* OEEI

7KH / 3, VYV GHVFUEHV \WH DUDV 1Q Z KIEK IP SURYHP HQAFDQ EH H SHAMG
7 KH VKRWQMYDOMAKQRBI\ 6,7 R SURGXPIRQ SURFHWHV XVIQJ IDAMUFRQARO
®RSV FRP SDUH\R FKDS\WU IV GHMAMG LQ D FKHANDAMR LGHQI \KH AR
LQJ SRIQN IRUSURFHW RSP [ DIRQ 7KH/ 3, 1V DOR XVHG \R GAMRVKH H WQAR
Z KIEK \WH P DQXIDPYUQ) H HRXRQ WA VMP 1 XVHG IR DXVRP DM WH SURGXRIRQ
SURFHW

$ SUHHTXIVVM | RUIDVASURGXPIRQ FROARMELDN Z WIQ WH P HDQQJ Rl \WH SHU
|HAWBURGXPIRQ DQG WH DWRFIDWG 6,7 DUH GIDQ P DQXIDPMYUQ) SURFHWHY 7KH
IRXQGHUR BDQ SURGXAIRYQ 7DIEKL2 KGR GHQHG VHYHQWSHV R Z DVM IQRDW
LQJ \WH SURGXPIRQ SURFHW

e 2 YHBURGXAIRQ Z KIFK XQGHFHWDUD RYHBDGV \WH SURGKRIRQ SURFHWHV

e DMOY WP HV GXH W 1IQMP HADW WRFNV  HTXISP HOWKRUBI HY OFN RI
P DMUIDY DQG OFN R WRY' 7 KHVH SURFHWHV DUH CRWDGEQ] YDAH DQG
[QMUHUH Z 1M \WWH SURGXFWRQ SURFHW

. G- RSAWS

7DIFKL2 KQR Z DV D - DSDGHVH IQGXVIDAHQI IQHHUDQG EXVIGHWP DQ + H 1V FROVGHHG \R EHWH
IDWHUR! \WH 7R\ R 3 URGXRIRQ 6\ VWP Z KIFK EHFDP H BDQP DQXIDRMUQ) IQWHS 6 +HGHYIVHG
WH VHYHQZ DWMV Runuda Q- DSDQHVH DV SDWAR WY A MR+ H Z URM VHYHUDCERRNY DERXVAKH
VWP IQFOAQ) 7R R 3 IRGXPURQE\ VWP %4H\ RQG/ DU H 6 FDGI3 IRGXKPIRQ ,Q KWBYV  HQZINSH
@D RU Z IN_7DIFKIB2 KGR



, QWHUQDO WUDQVSRUW SDUWLFXODUO\ LI LW UHODWH)
PDO OD\RXW RI SURGXFWLRQ SODQQLQJ

,QHI¢(¢FLHQW SURFHVVLQJ LI SURFHVVLQJ HITRUW FRXOG

6WRUDJH HVSHFLDOO\ LI VWRFN PRYHPHQWY DUH LQHI¢
ZDUHKRXVH PDQDJHPHQW V\VWHP :06

6XSHUAXRXV PRYHPHQWY GXH WR QRQ RSWLPL]HG ZRUN

(UURUV OHDGLQJ WR D FRQVLGHUDEOH DGGLWLRQDO H|
UHZRUNLQJ LQ SURGXFWLRQ

.OHWWL DQG 6FKEGBBBEKWHUR ZDVWH SRLQWYV

:DVWH E\ ODFN RI VWDII|l UHWHQWLRQ DQG PRWLYDWLRQ
:DVWH WKURXJK SRRU LQIRUPDWLRQ LQWHUIDFHYV

SURFHVY ,PSURYHPHQW

5DWLRQDOL]DWLROURIFSHIVREGXFIWLEBRVVLEOH WKURXJK PHDVX
LQ WKH IROORZLQJ

&UHDWLRQ RI D FOHDQ DQG HI¢FLHQW ZRUN HQYLURQP
HVVDU\ LWHPV IURP WKH ZRUNSODFH DQG DQ HUJRQRPL

5HGXFLQJ VHWXS WLPHV E\ YDULRXV PHWKRGV GHSHQC
ZKLFK FRXOG EH ORZ WKURXJKSXW WLPH RU PD[LPXP FL

SUHGLFWLYH PDLQWHQDQFH RI WKH SURGXFWLRQ IDFLC
UXSWLRQ WLPHYVY DQG HQVXUHYV TXDOLW\

7KH PHWKRG LQWURGXFHG EHORZ HQDEOHV WKH UHGXFWL
HVVDU\ WR VZLWFK IURP RQH SURGXFW WR DQRWKHU RQ W
PHQW ([DPSOHV RI VHWXS WLPH DUH FKDQJLQJ WKH WRRO\
HOHFWURQLF FRQWURO

7KH VHWXS WLPH GLIIHUV GHSHQGLQJ RQ SURGXFW W\SHYV
WLRQ VFHQDULR WKH VHTXHQFH RI SURGXFWLRQ RUGHUYV
RUGHU VHWV WKH GHOLYHU\ GDWH

7TKH GHWHUPLQDWLRQ RI D SURGXFWLRQ RUGHU VHTXHQFH
WR WKH UHGXFWLRQ RI VHWXS WLPH

.OHWWL - 6FKXPDFKHU - S

"LIITHUHQW PHWKRGV RI UHGXFLQJ VHWXS WLPHV DUH GLVFXVVHG LQ /H
DIJHPHOMGLWLRQ 20GHQERXUJ 0:QFKHQ s



7KH SULQFLSUHD QFRVKBPOIRXQG % v WHWKRGORZLQJ

"KHQ FKDQJLQJ I[IURP RQH SURGXFW WR DQRWKHU VHWXS W
LWLDO PDWUL[ 6LQFH WKH RUGHU FRPELQDWLRQ VHDUFKH
VHWXS WLPH RQO\ UHODWLYH VHWXS WLPHV DUH UHTXLU!
FDQ EH UHGXFHG

7KH PRVW IDYRUDEOH SUHGHFHVVRU ¥RHFANMMRUWUHDOXNH R
zero ,I LQ HDFK FROXPQ DQG HDFK URZ RI WKH PDWUL[ DW
WKH YDOXH JHUR URZ RU FROXPQ UHGXFWLRQ LV QRW UHT

:KDW GRHV WKH YDOXH JHUR PH®W@luERe&fo I &dvlbmg FLHQ W ™

VWDWHYVY WKDW RI DOO WKH RWKHU FRHI{(FLHQWY LQ WKH
FRHI¢FLHQW JHUR UHSUHVHQWY WKH ORZHVW SUHGHFHVVR
VWDWHYV WKDW RI DOO WKH RWKHU FRHI¢(¢FLHQWY WKLV F
successorcost (DFK URZ RU FROXPQ FDQ DOVR KDYH VHYHUDO ]

+RZ LV D FROXPQ RUD URZ UHGXFHG" &ROXPQ UHGXFWLRQ
(FLHQW RI DOO RWKHU FRHI(FLHQWY LQ WKH FROXPQ /LQY
FRHI¢FLHQW RI WKH OLQH IURP DOO WKH RWKHU FRHI¢FLE
RQH FRHI¢FLHQW WKH ORZHVW LQ HDFK FDVH EHFRPHYV ]H
FROXPQ DOUHDG\ KDV D JHUR FRHI¢FLHQW WKH UHGXFWLR
DQ\ FKDQJH LQ WKH RWKHU FRHI¢(¢FLHQWY LQ WKH FROXPQ

7KH VWHSVY WR EH SHUIRUPHG LQ WKH %YUDQFK %RXQG SU
RUGHU FRPELQDWLRQ ZLWK WKH ORZHVW VHWXS WLPHV L

&KHFN ZKHWKHU HDFK FROXPQ DQG HDFK URZ KDYH D JHUR
FROXPQ RU OLQH UHGXFWLRQ )RU HDFK JHUR FRHI¢{FLHQ!
Rl URZ DQG FROXPQ 7KLV PHDQV ZKLFK LV WKH KLJKHU &
VXFFHVVRU URZ WKDW ZRXOG DULVH KDG WKLV RUGHU FR
7KH JHUR FRHI¢(FLHQW ZLWK WKH KLJKHVW VXP LV WKH RL
WKLV VWHS VLQFH WKLV FRPELQDWLRQ DFKLHYHV WKH KL
RWKHU FRPELQDWLRQV

'"HOHWH WKH URZ DQG FROXPQ RI WKH VHOHFWHG FRPELQD
QR ORQJHU KDV WR EH WDNHQ LQWR DFFRXQW %5%$1&+ $S
DOO SURGXFWV RU RUGHUY KDYH EHHQ FRQVLGHUHG

$ FDOFXODWLRQ H[DPSOH LV SUHVHQWHG EHORZ

% % LV DQ DOJRULWKP GHVLJQ SDUDGLJP IRU GLVFUHWH DQG FRPELQD
ZHOO DV PDWKHPDWLFDO RSWLPL]DWLRQ ,W LV EDVHG RQ WKH SULQFLS!
FDQ EH SDUWLWLRQHG LQWR VPDOOHU VXEVHWY RI VROXWLRQV ZKLFK FD
EHVW VROXWLRQ LV IRXQG



7KH IROORZLQJ LV WKH RXWSXW PDWUL[ RI WKH VHWXS FRYV

From
product i 3
to product j

[

7KH WDEOH GH¢{QHV WKH VHWXS FRVW IURP RQH RUGHU WR
RQDO WKH FRHI(FLHQW KDV DQ 3[° $Q 3[° PHDQV WKDW WK
WKDW D FKDQJH IURP WKH SURGXFW UHVSHFWLYHO\ SURG:.
SURGXFW LQ D FROXPQ LV QRW SRVVLEOH XVXDOO\ GXH WHF

&DOFXODWLRQ RI RUGHU VHTXHQFH DFFRUGLQJ WR WKH %U

Reduction of Columns

From
product i 3
to product |
[ 0
[ 0 0
3 3 [
0 [

JRU HDFK FROXPQ DQG HDFK URZ D PLQLPXP RI RQH FRHI¢F
DV YDOXH JHUR $ JHUR FRHI¢{(FLHQW LV D FDQGLGDWH IRU
QDWLRQ RI SURGXFWY 7R LGHQWLI\ VXFK D FRHI{FLHQW L
FXODWHG ¢UVW 7KLV PHDQV WKDW LQ HDFK FROXPQ DOC
I[IURP WKH KLJKHVW YDOXH RI WKH FROXPQ (DFK FROXPQ F
JHUR FRHI¢FLHQWY LQ WKH UHVXOW :LWK UHJDUG WR WKH |
D PLQLPXP SUHGHFHVVRU FRVW

6HFRQGO\ WKH IRFXV LV RQ WKH PDWUL[ URZ 7KH IRFXV L
(DFK URZ PXVW KDYH D PLQLPXP RI RQH JHUR FRHI¢FLHQW
VHOHFWLRQ )RU HDFK URZ ZKLFK GRHV QRW KDYH D JHUR H
VXEWUDFWHG IURP WKH KLIJKHVW FRHI{(FLHQW LQ WKH URZ



Line Reduction

From
product i to 3
product j
[ 0
[ 0 0
3 3 [ 0
[

(DFK FROXPQ DQG HDFK URZ QRZ FRQWDLQ D JHUR HOHPH(
RI WKH SUHYLRXV RUGHU PLQLPXP YDOXH LQ WKH FROXPC
WKH PLQLPXP YDOXH Rl WKH IROORZLQJ RUGHU PLQLPXP
UR HOHPHQW ZLOO EH DGGHG WR HDFK JHUR HOHPHQW 7k
SUHYLRXV DQG IROORZLQJ DGGLWLRQDO VHWXS FRVW ZRX
ELQDWLRQV #+ UHSUHVHQWHG E\ WKH JHUR HOHPHQW + QRYV
HPHQW ZLWK WKH KLJKHVW RSHUDQG LV WKHUHIRUH WR EF
WKH KLIKHVW SUHYHQWDEOH RSSRUWXQLW\ FRVW

(DFK ]JHUR HOHPHQW FDOFXODWHG SOXV WKH PLQLPXP YDO
DQG HOHPHQWYV OLQH

Fromitoj 3

3 3 [
1+5=6 [

7KH FRPELQDWLRQ LQFOXGLQJ RUGHU QR WR RUGHU QR
XPQ DQG OLQH RI WKH VHOHFWHG HOHPHQW ZLOO EH HOLTF
VWHS ZLOO IROORZ ZLWK WKH UHGXFHG PDWUL]J

Fromitoj 3

1+2=3

3 [

7KH IROORZLQJ RUGHU FRPELQDWLRQ LV RUGHU QR WR R
FRPELQDWLRQV WKH FRPSOHWH RUGHU VHTXHQFH LV IRX
LV OHIW

7KH RUGHU VHTXHQFH ZLWK WKH ORZHVW VHWXS FRVW LV



7KH OLPLWDWLRQ PHWKRG IRU OLQH EDODQFLQJ RI SDUWL
WKH SRVLWLRQ YDOXH PHWKRG )RU WKLV SXUSRVH LQGLY
SURFHVV DUH DOORFDWHG WR ZRUNVWDWLRQV 8QGHU WKH
DW DOO ZRUNVWDWLRQV WKH XWLOL]DWLRQ RI HDFK ZRU|
/LQH EDODQFLQJ GRHVY QRW RQO\ PDWFK WKH SURFHVV VW
ORFDWLRQV DFURVV WKH HQWLUH SURGXFWLRQ QHWZRUN |
WRPHUV DQG VXSSOLHUYV

$Q LPSRUWDQW LI QRW FUXFLDO EXLOGLQJ EORFN LQ SHU
WXULQJ HIHFXWLRQ V\VWHP 0(6 ZKLFK ZLOO EH LQWURGX

ODQXIDFWXULQJ ([HFXWLRQ 6\VWHPV 0(6

7KH OHYHO RI HQWHUSULVH UHMR SURKE SODIORQ. CDDGRYLQJI |
GOHV WKH SURGXFWLRQ RUGHUV DQG WKHLU VWDWXV EXW
FHVVHV 7KLV LV WKH DSSOLFDWLRQ RI WKH 0(6 5HJDUGLQJ
WKRVH GLUHFWO\ UHODWHG WR WKH SURFHVVLQJ RI SURG)
SURFHVVLQJ FRVWV DQG VWRUDJH FRVWV DUH FRQVLGHU
FRVW DEFFRXQWLQJ WKH FRVW RI XQXVHG UHVRXUFHV UHP
LQJ RQ WKH GHJUHH RI XWLOL]DWLRQ LQ WKH SURGXFWLRC
WKHUHIRUH UHPDLQ XQUHFRJQL]JHG $FWLYLW\ EDVHG ERVW
WKH VROYLQJ RI WKLV SUREOHP +RZHYHU UHDO WLPH GDW
HV DUH QHFHVVDU\ IRU WKH LPSOHPHQWDWLRQ RI VXFK D F

+RUYIWK QRWHG WKDW WKH QHZ SRWHQWLDO RI LQIRUPDWL
WDOO\ FKDQJH YDOXH FUHDWLRQ SURFHVVHV LQ WKH FRPS

TKURXJK WKH ,QWHUQHW RI 7KLQJVY DQG %LJ 'DWD LQIRL
FRQWUROOHU ZKR ZLOO FRQVLGHUDEO\ HQKDQFH GHFLVLRC

7KH UROH RI 0(6 LV FUXFLDO ,W LV QRW RQO\ DQ H[WHQGH
H[WHQVLRQ RI DQ (53 VIVWHP ,Q UHFHQW \HDUV 0(6 KDV ZL
WKH NH\ ¢JXUH JHQHUDWRGE LR UDQURGKFEMQWQRI SODQQLQJ
TXDOLW\ DVVXUDQFH ZKLFK VXSSRUWV WKH RSWLPL]DWLRQ
in the shortterm $ PRGHUQ SURGXFWLRQ PXVW EH UHDFWLYH LQ
TXLFNO\ WR FKDQJLQJ FXVWRPHU UHTXLUHPHQWY RU WULJ,
DOO\ SURYLGH WKH QHFHVVDU\ WUDQVSDUHQF\ RI SURGXFV

.OHWWL - SURYLGHG DQ H[DPSOH RI KRZ WR UHSODFH F\FOH VWHSV HJ\
LGHQWL¢{HG DOWHUQDWLYH F\FOH VWHSY 7LPH EDODQFLQJ KDV WR EH DF}
DO PHDVXUHV RS FLW S

(53 + (QWHUSULVH 5HVRXUFH 30DQQLQJ 6\VWHP (53 SURYLGHV DQ LQW
QHVV SURFHVVHV RIWHQ LQ UHDO WLPH XVLQJ FRPPRQ GDWDEDVHV PDLC
PHQW VA\VWHP (53 VI\VWHPV WUDFN EXVLQHVV UHVRXUFHV FDVK UDZ PD)
DQG WKH VWDWXV RI EXVLQHVV FRPPLWPHQWY RUGHUV SXUFKDVH RUGH
WKDW PDNH XS WKH V\VWHP VKDUH GDWD DFURVV YDULRXV GHSDUWPHQ
VDOHVY DFFRXQWLQJ HWF WKDW SURYLGH WKH GDWD

+RUYiIWK 3 etal, S



7KH 3UREOHP RI &0ODVVLF 3URGXFWLRQ 30DQQL
DQG &RQWURO 33&

7KH SUREOHPV RI FODVVLF SURGXFWLRQ LQ WHUPV RI RUJD(

Lack of transparency in production. 'DWD LQ SURGXFWLRQ SURFHVYV
FRQ{,¢UPHG ZLWK D WLPH GHOD\ VR D TXLFN UHDFWLRC(
GXFWLRQ SURFHVV FDQQRW EH JXDUDQWHHG ,Q DGGL'
RI JRRG PDWHULDO DQG VFUDS DFWXDO WLPHV PXVW
HQDEOH SURFHVV RSWLPL]IDWLRQ

Missing or inadequate data collection. 7KH NH\ ¢ JXUH RYHUDOO HTXLS
HITHFWLYHQHVYV 2(( KDV EHHQ H[SODLQHG LQ WKH SUF
7KH FDOFXODWLRQ RI 2(( UHTXLUHYVY UHDO WLPH GHWI
+RZHYHU DQ HIIHFWLYH VKRS ARRU PDQDJHPHQW LV
EDVLV RI SURFHVYVY GDWD

High inventories and intermediate stocks. +LJK VWRFNVY UHVXOW LQ D OI
RI AH[LELOLW\ EHFDXVH WKH VWRFNV ZLOO GLPLQLVK
ZLOO IROORZ ,Q SDUWLFXODU KLJK LQWHUPHGLDWH V
UHQW SURGXFWLRQ SURFHVV %HVLGHV KLJK LQYHQW
WLH XS DQG UHGXFHG HI¢FLHQF\

Another problem are long lead times in production and, even
worse, the fact that individual times of processing times are often
unknown. OHDVXULQJ RQO\ WKH VWDUW DQG HQG WLPH RI |
LV LQVXI¢{¢FLHQW (DFK SDUW RI WKH SURFHVV PXVW EF
WKH VHWXS WLPH SURFHVVLQJ WLPH KDQGOLQJ DQG
WLPHVY WUDQVSRUW WLPHV DQG WKH GXUDWLRQ RI R
SRWHQWLDOV IRU SURFHVV DFFHOHUDWLRQ FDQ EH L
FDSWXULQJ RI DOO LQGLYLGXDO WLPHYV

Poor punctuality. 3aXQFWXDOLW\ LV DIIHFWHG E\ D QXPEHU RI W
IDFWRUV XQSODQQHG VKXWGRZQV AXFWXDWLQJ VHW X
ZHOO DV FKDQJHV LQ GLVSRVLWLRQ UHOHYDQW GDWD
LQ URXWLQJ DQG ELOO RI PDWHULDOV 7KLV SUREOHP
VLF SURGXFWLRQ SODQQLQJ PHWKRGV 7KH FODVVLF P

30DQQLQJ DIDLQVW LQ¢,QLWH FDSDFLW\

30DQQALQJ ZLWKRXW NQRZOHGJH RI WKH DFWXDO
YDLODEOH RQOLQH IXQFWLRQDOLW\ IRU PHDVXUL
DQG PDFKLQH VWDWXYV

0DQXDO SODQQLQJ ERDUGV ([FHO RU SDSHU EDVF
SUREOHP FDQ RQO\ EH VROYHGKEV *DHD® OB QYL G
FXVVHG ODWHU LQ WKH ERRN

3DUVRQV 1 3DOR $OWR 6RIWZDUH 86% S$SUWLFOH Z272Z SDORDO



/JHDQ SODQQLQJ LV D SURFH¥¢an planRillg iDa 6eR &F XoBIsl Q W

IRU GLVFRYHULQJ D EXVLQHVV PRGHO WKDW ZRUNV EXLO
DVVXPSWLRQV FUHDWLQJ ¢QDQFLDO PRGHOYe®QG D SODQ |
IRUPDQFH WHDBNSQDQQLQJ LV SODQQLQJ IDVWHU ZLWK OH\
WR WKH FODVVLF 3ZDWHUIDOO" SURFHVYV

$ UHDO EXVLQHVV SODQ LV D WRRO IRU JURZLQJ D VPDUWH
EXVLQHVV WKDQ W IOH VARRIHWOWKRAQL]DWLRQ EHWZHHQ W
]JDWLRQDO XQLWV LQFOXGHY WKH VIQFKURQL]DWLRQ RI SUI
33& ZLWK WKH WRROLQJ ZKHUHE\ WKH WRROV DUH QRW D
DSSOLHV WR SURGXFWLRQ GHSDUWPHQW V\QFKURQL]DWLR
RUGHU VHTXHQFH

)LQDOO\ WKH VIQFKURQL]J]DWLRQ RI WKH SURGXFWLRQ ZLWHK
DWHV XQSODQQHG WLPH LQWHUUXSWLRQ RU VWRSV 3UHGI
FHSW WKDW FRXOG VROYH WKLV SUREOHP

7KH 6 XVWDLQDEOH )DFWRU\

(YHU\ FRPSDQ\ WKDW ZDQWV ORQJ WHUP VXFHFKHYV QHHGV F
FDQ RQO\ EH DFKLHYHG LI WKH UHVRXUFHY DUH XVHG LQ D
YDWHG HPSOR\HHVY DQG WKH ORZHVW SRVVLEOH FRQVXPSW
HQYLURQPHQWDO FRPSDWLELOLW\ FRQWULEXWH WR D ORQJ
VXFFHVYV The sustainability factors are:

« 6RFLDO UHVSRQVLELOLW\
« (FRORJLFDO UHVSRQVLELOLW\
« ,QQRYDWLRQ

6XVWDLQDELOLW\ F D QeddldgiPaHdalsn¢eJdHeRtsZ IlfaAtycle anal-

ysis of the products, and environmental impacts of products. $VSHFWV PHDV

XUHG LQ FRUSRUDWH VXVWDLQDELOLW\ UHSRUWY DUH UH
DQG ZDWHU LQFUHDVHG SURGXFWLRQ DQG HQHUJ\ HI¢{FLH
QHZDEOH UHVRXUFHV ZDVWH DQG ZDVWHZDWHU UHGXFWL
DQG XVH RI UHVLGXDO PDWHULDOV GHYHORSPHQW DQG X\
RJLHVY GHYHORSPHQW RI LQQRYDWLYH SURGXFWV DQG V¢t
KHDOWK DQG VDIHW\

&RPSDUH WR VHFWLRQ BURFHVYVY ,PSURYHPHQW LQ WKLV ERRN
$XVWULDQ &KDPEHU RI (FRQRP\ ZZZ ZNR DW



7KLV VKRZV WKDW D VXVWDLQDEOH IDFWRU\ KDV LWV DV ¢
HPSOR\HH UHVSRQVLELOLW\ DV ZHOO DV LQ WKH HFRQRPL
ERRN WKH IRFXV LV RQ WKH LQQRYDWLRQ DVSHFW

7R VXFFHVVIXOO\ VXUYLYH LQ JOREDOL]JHG ZRUOG DJDLQVW F
SDQ\ PXVW WDNH LQWR DFFRXQW WKH UHTXLUHPHQWYV DQG 7
WKH RWKHU KDQG SURGXFWLRQ LPSURYHPHQW LQ WHUPV RI

JURP D FXVWRPHUfYV SHUVSHFWLYH TXDOLW\ KDV DOZD\V
ORZHG E\ GHOLYHU\ SXQFWXDOLW\ *OREDOL]DWLRQ DQG L
WKH ORZ SULFHV UHTXLUHPHQW

OHUJLQJ RI FXVWRPHU UHTXHVWV IRU VKRUW GHOLYHU\ WL
WKH FRPSDQ\fV JRDOV RI SUR;{WDELOLW\ DQG SXQFWXDO
SURGXFWLRQ AH[LELOLW\ 7KHUHIRUH WKH ZD\V WR SURYL
SHUIRUPDQFH PXVW EH GHYHORSHG RQ WKH RQH KDQG DC
RQ WKH RWKHU KDQG

7KH SUHUHTXLVLWHY DUH WUDQVSDUHQW UHDFWLYH SURC
(QHG ZLWK WKH VKRUW LQWHUYDO WHFKQRORJ\

8VLQJ WKH FODVVLF PHWKRGV RI SURGXFWLRQ SODQQLQJ
YHVW D ORW RI HIIRUW LQ HVWDEOLVKLQJ WKH VXSSO\ FKLC
SURGXFWLRQ

ODQXIDFWXULQJ H[HFXWLRQ V\VWHPV FDQ HIWUDFW LPSR
production management and production controlling from the mass of
data in the production area.

6KRUW LQWHUYDO WHFKQRORJ\ LV DQ DSSURDFK WR FUH
WUDQVSDUHQW DQG FRVW HIIHFWLYH SURGXFWLRQ )RU W
PDQXIDFWXULQJ PDQDJHPHQW DUH YLHZHG DV D FRQWURO
UHVSRQG WR LQFRPLQJ HYHQWYV 7KHVH HYHQWV FRXOG E
RUGHUV RU PLVVLQJ VWRFN TXDQWLW\

2Q S UL Qrdd&c@od can be understood as a closed loop system in which
the input signals (resources and outcomes) and the output signals (product-re-
ODWHG GDWHV TXDQWLWLHV FRVWY DUH JHQHUDWHG

7KLV SURGXFWLRQ V\VWHP FDQ EH FRQWUROOHG DW SURG
WKH (58\VWHP WKH VKRS ARRU PDQDJHPHQW LQ WKH 0(6 |
SURFHVV LWVHOI

.OHWWL - 6FKXPDFKHU - RS FLW S
,ELG S
(53 + (QWHUSULVH 5HVRXUFH 30DQQLQJ



Figure 10: Closed Loop Production System

TKHNA \MJHWIXUHY R WH 6,7 DU

,QFUDMQ] WH UHDRIRQ VSHHG R \WH FRQMROBRS \R UHDOWP H UHVSRQUHV
DG

,FUDMQI \WH DFFXWDA R GHAMRQ WHEBIYDQAQI RUWP DUIRQ

7 KHIQMDPIRQR! IQRP DIRQIQUHDOIP H \WH UHVXEID) WDQUSDUHQR 1Q SURGXF
\IRQ DQG VKRWAGHWLI GHG FRQIROBRSV HQDE®! D UDSIG UHVSRQVH \R IQMUXSURQY
\KDWDUH \KH EDVIV IRUD BDQ UHVSROUYH DQG HIHRAIYH SURGXRIRQ

,QRWP DIRQO DQDIHP HQAQ O DQXIDRMUQ) Z WO ( 6

& DWIE FROARG DV D VXEV WMP Rl FRUBRUDW J RYHUIDQRH IV FRFHHG Z W
FROPUY UHYIHZ 1Q) DQG SUHSDUQ IQIRUP DIRQ\R DWMAKH P DQDJ HP HQW) RU
\WH + QRZ \WFKQFD® SRWIEG! + VHD ®DWIQ) A WP 1Q VHP LDXVRQRP RXV SIR
GXRIRQXQW Z KIFK KDYH EHHQ DEAHWHG IQ VHRIRQ , QM@ HQG HD$ X
\RP DURQ  GDWD DJJUHIDWGE\ WH (53 M AMP DUH LQUXI ¢FIHQWO ( 6 LV DQLP

SRUIQM/XSSTHUR GHRAMIRQ UHBIYDOWED\D

7KHHRH 0 ( 6 IV \R EH XQGHYARRG DV D GDW KXE Z KHUWH FRP SDQ ZI1GH SIR

GXRIRQ SDQQQI GOV DUH H FKDQIHG Z 1\ GDWT 1URP \WH P DQXIDRMUQ) SUR
FHW 7KHO (6 IV \MHHE\ GUHA® FRXSBIG Z W \IH SURGXPURQ SURFHW GHMF

MIRQ \MFKQTXH 7KLY IQFGGHV P DFKICH FRQARY VHQVRY DQG DGR 1UHTXHGQR
IGHQMFDIRQ 5),  WRKQRBI\

JEG S



7KH FRQCHAIRQ R WH 0 (6 Z W SURGXRIRQ WKQRBI\ KDV D \MFKQFDODQG
®JIFDOGAP HMRQ $V SDWR \WH \WMFKQIFDOFRQOHAIRQ P DFKIQH VI QDY DQG
SXOHV DU SDAHG IRUH DP SBI YID ( [ \WMQVE®! 0 DUNKS / DQIXDUH ; 0/ RU
2 SHO3OWRP &RP P XQFDIRQ 2 3&

7KH P RWIP SRUBQAEDIY SDWMQI \WURXIK \KH O ( 6 \R SURGXRIRQ | DALOAY DUH CH
¢QHG \BU HAYDGHY  SURFHW YDOH VSHAGFDIRYY SURFHMQI IQARKRIRQY DV Z HO
DV GVINEXWG QP HIF FRQIRD' 1& SWRIWDP V' 7KH P RWIP SRUBQIWEDIY Z KIFK D
0 (6 JHVIURP \KH VKRS ARRUBYHIDUH UHFHYIQ P DFKIGH P\ FBN FRXQIQ) SXOHV
RSHIDIQY MIQD® P DRKIGH AWV P HDVXUHP HQV DQG SIRFHW GDI 7KH SXU
SRVH R \KY FRQQHRIRQLY D KLIK GHIUHH R DXRP DIRQ \WHUHE\ IQRUHDVQ) \WH H
SAHQA DQGUHGKAQ) RSHIDRUHWRY DQG\WH TXDOIVR SURGXRIRQ SURFHW DQG R
FRXWH \WH SURGXFVIVHD 7 KH IQID @I MIFV IV DOR YIHZ HGDV D SDWR \KH SURGKF
VIRQ , QMEDONDQVSRWR Z RISIHAHV 1Q WH SURGXRIRQ RIMQ\BNHV SOFH 1Q GUYHU
GV \WDQVSRIWA VWP V' WFDQVHQG IR DIRQ\R \WH B IMIFV M P \KURXI K \KH
SURFHW GD\B DYDIDE®! IQ\KH O ( 6 DQG+ Z W FURW RYHUBFDIRQWDQVSRWY: DOR
\R \WH B MIFV SIRYIGHUDERXWABWDQG HQG\IP HV GHD)\ V' DQG P DIMIDOTXDQMY

,QREHU\R P DNH WH FHQRDOURBI Rl 0 ( 6 FGDU DQ H DP SGI R D \RRCEUDNDIH
IV ILYHQIQWWH ¢,J XUH EHBZ

Figure 11: The Role of MES — Example

Source: $CDSWGIURP . GMWY - S
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$ WRRO EUHDNV RQ D PDFKLQH VWDUWLQJ DQ HODERUDWH
WLSOH OHYHOV 7KH 0(6 VHWV WKH VWDWXV RI WKH PDFKL
FRUUHVSRQGLQJ LQIRUPDWLRQ WR D PRELOH SKRQH DSSO
PDQDJHPHQW V\WVWHP LQ WKH SURGXFWLRQ FRQWURO GHSI
DWLRQ 0(6 VWDUWV D ZRUNARZ ZKHUHE\ D SURJUDPPHG \
RUJDQL]DWLRQDO XQLW UHVSRQVLEOH IRU PDLQWHQDQFH I
FHVVIXO H[HFXWLRQ RI PDLQWHQDQFH LV VLIQDOHG WR WK

W FDQ EH FKHFNHG LQ WKH (53 VI\VWHP ZKHWKHU WKH FOL
LQWHUUXSWLRQ )XUWKHUPRUH (53 FDQ VHDUFK IRU DOWFE
WKH WLPH GHOD\ )LQDOO\ GDWD FRPH WRJHWKHU LQ SURF
WUROOLQJ IRU HFRQRPLF FDOFXODWLRQ DQG HYDOXDWLRQ

7RGD\ + DQG LQ WKH IXWXUH *+ ZH QHHG VXVWDLQDEOH PDQEL
LQJIXO HYDOXDWLRQV DQG SHUIRUPDQFH PHDVXUHPHQW V)
LV EDVHG RQ LQWHJUDWHG 0(6 VROXWLRQV ZLWK VWDQGDU
FDQ EH UHFRUGHG ORFDOO\ SURFHVVHG DFURVV PXOWLSOF}
DOVR VKRZV WKH LPSRUWDQFH RI 0(6 VIVWHPV DV FHQWUD
KXEV 7KLV ZLOO DOVR FRQWLQXH LQ WKH IXWXUH EHFDXVH
HUV SURGXFWLRQ PDQDJHU DQG WKHLU VWDII WR DIIHFW SL
0(6 VIVWHP OLNH +\GBDQWI'BFWXULQJ FRPSDQLHV VXVWDLQ
SHWLWLYHQHVV DQG DUH DOUHDG\ OD\LQJ WKH IRXQGDWLRQ
VXSSRUW LV WKHUHIRUH DOVR DQ LPSRUWDQW FRPSRQHQW
0(6 ZKLFK DOUHDG\ VXPPDUL]JHV WKH UHTXLUHPHQWV IR
VWUDWHJILHY 1R PDWWHU KRZ VPDUW DQG LQGHSHQGHQW
IXWXUH SHRSOH VKRXOG XOWLPDWHO\ WDNH UHVSRQVLELO
FLVLRQV ,Q RUGHU WR GR WKDW WKH\ QHHG UHOLDEOH LQ!

JRU FRQVLVWHQW FRPPXQLFDWLRQ DFURVY DOO FRPSDQ\ O
GLFDWRUV PXVW EH EDVHG RQ D FRPPRQ GDWDEDVH 7KLV
0(6 GDWD IRU H[DPSOH SURGXFWLRQ YROXPHV ZKLFK DUH
FRPELQHG ZLWK RWKHU GDWD DQG GLVSOD\HG DV WDUJHW
FDQ WKXV GLUHFWO\ VHH WKH TXDQWEDN FSXIOFDGKHFGE G UR@ G

WKHVH DQG RWKHU GDWD $GGLWLRQDOO\ WLPHOLQHVV F
JUHDW LPSRUWDQFH ,W VKRXOG EH QRWHG WKDW VRPH L
VWDWH ZKLOH RWKHU LQGLFDWRUV UHAHFW WKH SURJUHV\
3HULRG UHODWHG PHWULFY DUH XVXDOO\ PHDQLQJIXO RQO\
IRU HI[DPSOH SURGXFWLYLW\ ZKHUHDV UHDO WLPH PHWL
WLPH IRU H[DPSOH TXDOLW\ UDWH

Z2Z2Z PSGY FRP
Z72Z PHV GH
2(( £+ 2YHUDOO (TXLSPHQW (IIHFWLYHQHVY &RPSDUH WR VHFWLRQ



2.3. Megatrend: Big Data

1R RWKHU HQWUHSUHQHXULDO WRSLF LQ WKH ODVW IHZ G}
PRXV LPSDFW OLNH WKH HFRQRPLF GHEDWH DERXW %LJ 'DW|
Rl %LJ 'DWD OHDG WR QRWKLQJ OHVV WKDQ D VWUXFWXUDC
GLJLWDOL]DWLRQ DQG QHWZRUNLQJ RI WKH ZRUOG ZKLFK
DO LPSIAMWWLGH VRFLDO atbkdiittandlegel dn@ihsn R1 %L J

'DWD 7KH HFRQRPLF GLPHQVLRQ LV UHAHFWHG LQ QHZ EXV
LQIRUPDWLRQ FRQWHQWY DQG GHOLYHU\ 7KH OHJDO GLPHQ
LW\ LQVROYHQF\ DQG RWKHU LVVXHV LQ WKH FRQWH[W RI !

7KH LQFUHDVLQJ GLIJLWDOL]DWLRQ OHDGV WR DQ HYHU LG
WHQGV WR DOO DUHDV RI OLIH 7KH UHDVRQ IRU WKLV GH
ORJLFDO LQQRYDWLRQV OLNH VPDUWSKRQHY WDEOHWV D
GDWD H[FKDQJH SODWIRUPV VRFLDO QHWZRUNV FKDWV
HUDEO\ ODUJHU DPRXQWY RI GDWD ZLOO EH SURGXFHG E\ \
PXQLFDWLRQ LQ WKH ,QWHUQHW RI 7KLQJV 7KH PDFKLQHV
LQWHJUDWHG LQWR YDOXH FUHDWLRQ VFHQDULRV 2YHUDC
WLRQ DIIHFWV WKH SURGXFWV DQG VHUYLFHV RI WKH FRP.
SURFHVVHV DUH UHSODFHG E\ GLJLWDO LQIRUPDWLRQ SOD
FRRSHUDWLRQ EHWZHHQ EXVLQHVV SDUWQHUV LV RUJDQL]
YROYHPHQW RI HFR VIVWHPV WKH VR FDOOHG 3EXVLQHVYV

JURP W KL VinibkratibR Mo be understood as a core competence without

ZKLFK D FRPSDQ\ FDQQRW H[LVW LQ WERRKLMRHE PRQ HHF WRIFSS
DQG SURFHVVHG LQIRUPDWLRQ KHOS PDQDJHUV PDNH GHFI
LQJ WR DFFXUDWH DQG UHOLDEOH GDWD

$QDO\VLV LQ &RQWUROOLQJ %DVHG RQ %LJ 'DWD

7KH ZRUOG RI GDWD LV FKDQJLQJ GXH WR WKH PHWKRGV D(
LOQGXVWULDO UHYROXWLRQ 7KH YROXPH RI GDWD REWDLC
DQG DQDO\WVLY KDV FRQVLGHUDEO\ LQFUHDVHG OHDQZKLC
SHWDE\WHV DQG HYHQ |JHWWDE\WHYVY DUH FROOHFWHG DQG
REWDLQ UHOLDEOH NQRZOHGJH

'‘DWD FKDUDFWHULVWLFY DUH FKDQJLQJ :KLOH PRVWO\ VW
o\ EHHQ VHOHFWHG DV D EDVLV IRU FRQWURO DQG FRQW
XQVWUXFWXUHG GDWD LQ WKH IRUP RI LPDJHV KDYH RFF
ELIJHVW FKDOOHQJH LV WKH IDFW WKDW GDWD DUH QHHG!

%DFKPDQQ 5 *HU]JHU 7K .HPSHU * %LJ 'DWD * )OXFK RGHU 6HJI
6SLHIJHO JHVHOOVFKDIWOLFKHQ :DQGHOV OLWS +HLGHOEHUJ S

BHXIHUW $ 'DV &RQWUROOLQJ DOV %XVLQHVV 3DUWQHU %XVLQHVV ,|
HV $XIJDEHQIHOG ,Q *OHLFK *U|QNH .LUFKPDQQ /H\N HGV &RQWUROOL
JHQ $XVZLUNXQJHQ /|VXQJHQ +DXIH )UHLEXUJ DQG OXQLFK s



7KH LQIRUPDWLRQ QHHGY WR EH YLHZHG DV D UHVRXUFH V
RQ YDOXH FKDLQV DQG SURGXFWV DQG VHUYLFHV RI WKH F
PDLQ REMHFWLYH IRU REWDLQLQJ LQIRUPDWLRQ DV D EDVL
PDWLRQ LV UDWKHU SDUW RI LOQRYDWLRQ ZKLFK FRXOG IX
PRGHOV %XVLQHVV LQWHOOLJHQFH LV GH¢QHG DV D VHW R
LQIRUPDWLRQ LQ D EXVLQHVV ZDUHKRXVH GDWD SRRO 7KH
OLJHQFH VA\VWHPV FDQ EH GH¢QHG ZLWK ¢YH OHYHOV WKDV
LQ LWV GHYHORSPHQW

7KHVH OHYHOV DUH WKH IROORZLQJ
/IHYHO Organizational Units

,Q WKH ,7 %DFNHQG 6\WWHPV SURGXFWLRQ SODQQLQJ DQG
ZLWKLQ D VLQJOH RUJDQL]DWLRQDO XQLW = D SODQW $GC
GXFWLRQ QHWZRUNV FDQQRW EH UHGXFHG WR D SODQW 'L\
HVY DQG WUDQVSRUW HTXLSPHQW PXVW DOVR EH WDNHQ L
VXSSO\ FKDLQ SURGXFWLRQ QHWZRUN FDQ EH ODXQFKHG X
‘DUHKRXVH" DOVR FDOOHG %XVLQHVV ,QWHOOLJHQFH %,

SURGXFWLRQ SURFHVVHV FDQ EH DQDO\]HG LQ UHDO WLPF}
XVHG E\ WKH SURGXFWLRQ SDUWQHUV LQ WKH JOREDO SUR

/IHYHO Internal Processes

$Q HPSLULFDOO\ REVHUYDEOH H[SDQVLRQ LV LQ WKH SURF
QRWLFHDEOH WKDW PDQ\ FRPSDQLHV KDG LQLWLDOO\ LQY|
VXSSRUW SURFHVVHV DQG JUDGXDOO\ VWDUWHG DQDO\WLF
LQJ SURFHVVHV )LJXUH

/IHYHO Internal and External Processes

$QORWKHU GHYHORSPHQW VWHS LV WR H[WHQG SURFHVV RU
WHUSULVH ZLGH VXSSRUW DQG YDOXH DGGHG SURFHVVHYV
DIJHPHQW LQ WKH FRUSRUDWH JURXS RU UHDO WLPH VXSSO

/HYHO DiQuGstry transformation and new business models as
well as management of comprehensive value-added networks.

7KH XVH Rl UHVRXUFH LQIRUPDWLRQ WR HVWDEOLVK QHZ
HOWLUH HFRV\VWHPYV KDV HPHUJHG IURP WUDGLWLRQDO FI
ZKLFK LQIRUPDWLRQ LV D SUHGRPLQDQW IDFWRU RI SURGX
SOD\V WKH SURPLQHQW UROH 8VLQJ %LJ 'DWD DQG FORX:
ZRUNHG ZRUOG ZLGH DQG DQDO\WLFV LV XVHG LQWHQVLYH(
EXVLQHVV PRGHOV $PD]JRQ *RRJOH DQG $SSOH DUH SHUW
FRPSDQLHV LQFUHDVH WKHLU EXVLQHVV DQG FRPSHWH ZLW

,ELG S



Figure 12: Progress of Business Intelligence and Big Data

Source: 0 RAGHGIWRP 6 HXIHWS S

' DIl 6 FAHQIW & RQARGU

TKHXVHR %] ' D\ IV DWRADWG Z W \WH URGI Rl D\ VHHQIWMA data scien-
tist combines the statistical methodology and the information technology, but
MY QRNQ KLY VFRSH R BV R IRUIHFDVWWSOQ DQG P RQWUWWH EXMCHW 7KLY
vV WH \DW R WH FROMR@Y : KB \WH CDW VAHQIMWSURYHV \KH UREX\WEHW
DQG HIHAYHQHW R IRHFDWIQY P RCHY' \WH FRQARGUFBHDWY \WH IGHDV DQG

K\ SRKEHVHV R EH SURYHQ 7 KH FROUR@ GUDZ V \WH FRQFGMRQV DQG \NHV \KH
role of management consulting.

%) ' DWW FDQ®DG\R D P DQDI HP HOAHYROMRQ 1L \WHUH IV D SRMELDV R J HGHU
DM HFRQRP [E EHQHCW R 94) ' DWB ) RUWLY SXISRVH KRZ HYHU ZH QHHG P RIH
TXDRHG SHYRQGHOVSHADD) HG IQ GDMY DDOMY P HKRGRRI\

+RYIW 3 $VRKHEURHUS ' DWW 6 AHQIW. RONWXUWHI RGHU. DBOVDRU I UGHQ &RQ
WRGBU ,Q &ROMREY XQG %) ' DWW S DYDIDE®I DN KWBV ZZZ KDXIH GH ¢ QDGFH

¢QDQFH RI¢FH SUIRIHWIRQDGEDWY VRHOIWMIRONXUWHY RGHUNDWOVDVMRUIXHUGHQ FROAR@ABIGHINB
3, B+, KW O



$ UHFHQW VWXG\ E\ WKH ,QVWLWXWH IRU %XVLQHVV ,QWHO
LPSRUWDQFH RI GDWD VFLHQWLVWY 7KH UROH RI D GDWD
FRQYHUVLRQ RI GDWD IURP %LJ 'DWD LQWR LQIRUPDWLRQ
RQO\ EH DFKLHYHG E\ WKH LQIRUPDWLRQ REWDLQHG

7KHUHIRUH GHYHORSPHQW RI DSSURSULDWH VNLOOV DQG L
JUDWLRQ Rl WKH GDWD VFLHQWLVW UROH LV D FULWLFDO S
RI %LJ 'DWD 7KH UROH SUR¢{OH LV GHVFULEHG LQ +RUYiW
'DYHQSREWQWULEXWLRQ

7KH UROHV RI D GDWD VFLHQWLVW DUH

e Hacker. $ GDWD VFLHQWLVW LV IDPLOLDU ZLWK VFULSWLQJ
RGV ZKLFK FDQ EH XVHG IRU UDSLG JHQHUDWLRQ RI E
7TKHVH LQFOXGH WKH LPSOHPHQWDWLRQ RI %LJ 'DWD W|

e Scientist. ,W UHIHUV WR GHVLJQ VNLOOV 8'1 FRQVWUXFW|
SHULPHQWY 7KLV LQFOXGHV WKH DQDO\VLYV DQG GHVF
UHVXOWY 7KLV LV D EDVLV IRU EXVLQHVYV GHFLVLRQV

* Analyzer, :KHQ DOO GDWD DUH FROOHFWHG DQG VWUXFWXU
XVLQJ PDWKHPDWLFDO DQG VWDWLVWLFDO PHWKRGV G
VKRXOG PHHW WKH UHTXLUHPHQWY RI D PDQDJHPHQW
PDNHV WKH UHVXOWY SDUWLFXODUO\ FOHDU ZKLFK LV

e Trusted Adviser. ,Q WKLV UROH D GDWD VFLHQWLVW LV D VW
ZKR KDV NQRZOHGJH RI GHFLVLRQ PDNLQJ SURFHVVHYV I
SDUWLFXODUO\ LQFOXGHVY WKH FRRUGLQDWLRQ EHWZH
DIJHPHQW WKH XVHUV RI %LJ 'DWD DQDO\VLV * UHVXO!
VXSSOLHUV ,7 VSHFLDOLVWYV

. Business Expert. ,Q WKLY UROH D GDWD VFLHQWLVW KDV NQR:
QHVV PRGHO XQGHUVWDQGY WKH FRPSHWLWLRQ DQG W
EH VROYHG IRU WKH FRPSDQ\ 7KLV UHTXLUHV GHYHORS
PDLQWDLQ DQG LQFUHDVH WKH FRPSDQ\TV FRPSHWLWL\

7KH XVH RI %LJ 'DWD RIIHUV JUHDW RSSRUWXQLWLHV DQG

LQ GHFLVLRQ PDNLQJ 3UHGLFWLYH DQDO\WLFV HQDEOHV V
QDULRV LQ FRUSRUDWH DQG HQYLURQPHQWDO GHYHORSPH
DJHPHQW LQ WKH VHOHFWLRQ RI WKH EHVW DOWHUQDWLYF
HI¢FLHQW GHVLJQ RI EXVLQHVV SURFHVVHV LV WKH UHVXOV
FRQWUROOHU +H VXSSRUWV WKH FRQWUROOHU ZLWK KLV |
EDVLV IRU HFRQRPLF GHFLVLRQV

'DYHQSRUW 7K %LJ 'DWD #:RUN + &KDQFHQ HUNHQQHQ S5LVLNHQ YHL
S

+RUYIWK 3 etal RS FLW S

&RPSDUH WR VHFWLRQ SHUIRUPDQFH ,GHD

+RUYiIWK 3 HW DO RS FLW S



SUMMARY

,Q WRGD\YV JOREDO HFRQRP\ WKH UHDOLW\ LV D JOREDO
LQJ WR D FHUWDLQ DQRQ\PLW\ RI WKH SURGXFWLRQ F\FO
QHWZRUNLQJ DQG FRPSOH[ SURGXFWLRQ SURFHVV WKLV L
DQG WUDQVSDUHQF\ '"\QDPLF SURGXFWLRQ ZLOO DOVR DSS
'XH WR WKH ,QWHUQHW RI 7KLQJV WKH DPRXQW RI GDWD L
DOVR EHHQ LQFUHDVLQJ 7KH WDVNV RI FRQWUROOLQJ DL
XUDWLRQ DQG VHOI RSWLPL]DWLRQ ,W LV LPSRUWDQW W
DVVRFLDWLYH OHYHO ZKLFK PHDQV FODVVL,FDWLRQ DQG
LQWHJUDWLRQ LQWR WKH H[LVWLQJ DSSURDFKHV WR VRO X
XDWLRQV LV FDUULHG RXW DW WKH V\PEROLF OHYHO EDV
VLRQ &RQWUROOHUV QHHG WR XSGDWH SURFHVV UHOHYLE
DELOLW\ WR OHDUQ EHFDXVH LQFUHDVLQJ LQIRUPDWLRQ
DQG KLJKHU TXDOLW\ SURSRVDOV 7KH FRPSOH[LW\ RI JO|
SHWLWLYHQHVV SUHVVXUH IRUFHV FRPSDQLHV WR EHFRP}
VROXWLRQ LV D IUDFWDO IDFWRU\ ZLWK VHOI RUJDQL]JLQJ
WKH PDQXIDFWXULQJ H[HFXWLRQ V\VWHP 0(6 SURFHVV RI
LQGLFDWRUV FDQ EH GHYHORSHG 7KH FHQWUDO RQH LV 3
QHVV" 2(( ZKLFK PHDVXUHV WKH DFWXDO HIIHFWLYHQHVV
WLQJ HUURU IUHH RXWSXW TXDQWLW\ LQ UHODWLRQ WR W
WKH SXUSRVHV RI SURFHVV RULHQWHG SURGXFWLRQ FRQW
SODQQLQJ DQG FRQWURO DFWLYH LQWHUYHQWLRQ IRU H
Rl WKH SURGXFWLRQ SURFHVV LQGLYLGXDO FRQ¢JXUDWL
XSGDWH RI WHPSODWHY FRQWDLQLQJ GH¢QHG VFHQDULRYV
RJ\ LV WKH SRVVLELOLW\ WR DQDO\]H GLIIHUHQW W\SHV R
ORJLVWLFV TXDOLW\« 7KH IRXUWK LQGXVWULDO UHYROX
RI WKH SURGXFWLRQ YDOXH FKDLQ &ORXG DQG LQ PHPRI
LQWHUUXSWLRQ DQG SURGXFWLRQ ZLWK SUHGLFWLYH DQE
JURP WKH SHUVSHFWLYH RI VHUYLFHV 0(6 FRXOG H[FKDQJ
IRUPDQFH PRQLWRULQJ DW HDFK ORFDWLRQ RI WKH SURGX
WKH HI¢FLHQF\ DQG HIIHFWLYHQHVV Rl SDUWLDO SURFHVYV
SURFHVV FDQ EH PHDVXUHG DW HDFK ORFDWLRQ RI WKH E
RQ GDWD DFFHVV DXWKRULWLHV

1RZDGD\V LQQRYDWLRQV DUH YHU\ LPSRUWDQW IRU WKH
DLPV WR FUHDWH EXVLQHVV 7HFKQRORJ\ EHQH,WV DOVR '
PHQVLRQV LQQRYDWLRQV GHVLJQ SODQ PDNLQJ DQG V
FRQVLVWY RI VHUYLFH RITHULQJV LQFOXGLQJ SURGXFW UD
PRGHO %XVLQHVV PRGHO RULHQWHG PDQDJHPHQW DQG F
IURP WKH DXWRPDWLRQ DQG FRQWURO S\UDPLG WRZDUGYV
SURGXFWLRQ SURFHVVHV (I¢FLHQF\ HYDOXDWLRQ VKRXOG
RI WKH NH\ LQGLFDWRUV OLNH UHWXUQ RQ LQYHVWPHQW
SURGXFWLRQ XVLQJ WHFKQLFDO GHYHORSPHQW



7KHUH DUH ¢YH VWHSVY OHDGLQJ WR WYKRDW XMNRD®R FOBD; FI
SURGXFWLRQ LPSOHPHQWDWLRQ RI WKH ODQXIDFWXULQJ
OHDQ SURGXFWLRQ SODQQLQJ DQG SURFHVV RULHQWHG N
SURGXFWLRQ SODQQLQJ (QWHUSULVH 5HVRXUFH 30DQQLQJ
RUGHUV EXW SURFHVVHV DQG VXE SURFHVVHV DUH KDQGO|
0DQ\ GLIIHUHQW FRVWV FRXOG EH FRQVLGHUHG E\ 0(6 EXW
HG E\ RWKHU PHWKRGV OLNH DFWLYLW\ EDVHG FRVWLQJ $
DQG %LJ 'DWD FRXOG SURYLGH LQIRUPDWLRQ WR WKH FRQ\
DQG LPSURYH GHFLVLRQ PDNLQJ )RU ORQJ WHUP VXFFHVV
HFRQRPLF VXFFHVV ZKLFK FDQ EH DFKLHYHG LI WKH UHVRX!
VXVWDLQDELOLW\ IDFWRUV VRFLDO HFRORJLFDO DQG LQ
PHQW GHFLVLRQV PHDQLQJIXO HYDOXDWLRQV DQG D SHUIFR
WHP EDVHG RQ LQWHJUDWHG 0(6 DUH QHHGHG LQ WKH IXWX!
WHFKQRORJLHV RI WKH IRXUWK LQGXVWULDO UHYROXWLRQ
KDYH LQFUHDVHG FRQVLGHUDEO\ DQG DUH D SDUW RI DQ LC
WKH EXVLQHVV PRGHO $ QHZ SUR:,OH RI H[SHUWV DUH GDYV
VWDWLVWLFDO PHWKRGRORJ\ DQG LQIRUPDWLRQ WHFKQRO
SODQQLQJ DQG PRQLWRULQJ DUH WKH FRQWUROOHUfV WD\
FULWLFDO IRU D YDOXH DGGHG %LJ 'DWD FRQWULEXWLRQ

QUESTIONS

KLFK DUH WKH QHZ IRUPV RI LQGXVWULDOL]DWLRQ DQC
:KDW LPSDFW ZLOO LQWHOOLJHQW DXWRPDWLRQ KDYH |
:KDW DUH WKH EHQH{;WV RI WKH IRXUWK LQGXVWULDO L
KDW LV WKH PHDVXUH RI RYHUDOO HTXLSPHQW HIIHFW
:KDW LV UHDO WLPH SURFHVV RSWLPL]DWLRQ"

'"HVFULEH EXVLQHVV PRGHO GLPHQVLRQV DQG WKH LPSI
PRGHO IRU WKH RUJDQL]DWLRQ

([SODLQ 0(6 ODQXIDFWXULQJ ([HFXWLRQ 6\WVWHPV DV D SUF
:KDW LV WKH SUREOHP RI FODVVLF SURGXFWLRQ UHJDU
([ISODLQ WKH LPSDFW RI %LJ 'DWD RQ FRQWUROOHUV D¢



3. Management Figures for Decision Support

3<RX FDQ RQO\ PDQDJH ZKDW \RX FDQ PHDVXUH ~ 7KLV TXR\
PLVW 3HWHU 'UXFNHU VLJQL:{;FDQWO\ LOOXVWUDWHY WKH
XUHPHQW V\WWHPV )RU ZKDW \RX FDQQRW PHDVXUH \RX K
DQG ZKDW LV QRW XQGHUV W R Rp@rfolRaxce measdieiény W H H U

VIVWHP KHOSV WKH PDQDJHPHQW LQ GHFLVLRQ PDNLQJ W
DQG UHSRUWLQJ LQIRUPDWLRQ UHJDUGLQJ FRPSDQ\ HI¢FL]

ODQDJHPHQW TXDOLW\ GHSHQGY RQ WKH TXDOLW\ RI WKH L
HUDO VWXGLHY LW KDV EHHQ GHWHFWHG WKDW UDWLRYV D
XVHG IRU FRUSRUDWH PDQDJHPHQW W LV WKHUHIRUH QR
HVWDEOLVKHG LQ WKH VWXGLHVY WKDW DOPRVW KDOI RI V
ZLWK WKHLU DYDLODEOH LQGLFDWRUYV

7KH SULQFLSOH LV WR FDOFXODWH FHQWUDO PHDVXUHYV VR
FXV RQ GHFLVLRQ UHOHYDQW LQIRUPDWLRQ 7KH VR FDOO
.3,V DUH FDOFXODWHGSIRUDWKLYN SHWSRIVPAHWULFV QR PR
20) focusing on those aspects of business that are most critical for the current

and future organization success._..3,V QHHG WR UHAHFW WKH FRPSDQ\TV
measurable, and are crucial for the company’s success.

3.1. Key Figures and Ratio Systems

.H\ ¢JXUHV DOZD\V DSSHDU LQ DQ DWWHPSW WR UHFRJQL]F
WKHLU KHOS LW LV SRVVLEOH WR GHVFULEH EXVLQHVYV PD
PHQWYV 7R GH¢{¢QH D ¢JXUH EXVLQHVV PDWWHUV PXVW EH
WL{FDWLRQ LV PHDVXUDELOLW\ SUHVHQWHG RQ PHWULF

UHSUHVHQWHG E\ NH\ ¢(JXUHV LQ D FOHDU DQG VLPSOL¢HG
IRU FROWUROOLQJ GXH WR WKHLU LQIRUPDWLYH FKDUDFW
YDULRXV VRXUFHV FDQ EH VXPPDUL]HG LQWR PHDQLQJIXO
RI 7TKLQJVY FRQFHSW VXSSRUWY EXVLQHVYVY SURFHVVHV LQW|
XLWRXV LQIRUPDWLRQ

7KH &QUHDWLYLW\ RI .H\ )LIXUHYV

7KH FUHDWLYLW\ RI NH\ ¢JXUHV LV WKH DFWXDO SHUIRUP
PHQW ZLWK ZKLFK LW FDQ FRPSHWH LQ WKH PDUNHW 'HYH
UHTXLUH LQLWLDO SDWWHUQLQJ RI WRS EXVLQHVV REMHF)

3HWHU )HUGLQDQG 'UXFNHU ZDV DQ $PHULFDQ PDQDJHPHQW F
Rl WKH PRGHUQ EXVLQHVV FRUSRUDWLRQ +H ZDV DOVR D OHDGHU LQ WKI
IRXQGHU RI PRGHUQ PDQDJHPHQW

%UDXFNPDQQ 2 RS FLW S



%UHDNLQJ GRZQ WKH WRS REMHFWLYH IRU H[DPSOH PDJLF
WLYHV VXFK DV UHGXFLQJ FRVWY DW FRQVWDQW UHYHQXH
GXFWLRQ ZRUNHUV ZLWK WKH VSHFL¢{(FDWLRQ RI PDWHULD
ZRXOG EH WDXWRORJLFDO

7KLV IXQGDPHQWDO SUHPLVH LV XVHG LQ D NH\ ¢JXUH FDW
IRUH" £+ OLNH (%,7 (DUQLQJV EHIRUH ,QWHUHVW DQG 7D[ RL
,QWHUHVW 7D[ 'HSUHFLDWLRQ DQG $PRUWL]DWLRQ )RU W
HV IURP GLIIHUHQW FRPSDQLHVSURKK DFR ZFD\O GMB G3 108 WKH
V D FRGH WKDW KLG LQGLYLGXDO FRPSDQ\ ¢QDQFLQJ DC
EHFDPH ZHOO NQRZQ DV WKH (%,7 (%,7 UHSUHVHQWYV WKFE
HDUQLQJV EHIRUH LQWHUHVW DQG WD[HV EXW DIWHU GH:
:KHQ D FRPSDQ\ KDV D ODUJH YDOXH RI PDWHULDO DVVHW
LQGXVWU\ LW ZLOO VXUHO\ XVH (%,7 LQVWHDG RI (%,7'$

7KH FUHDWLYLW\ RI LQGLFDWRUV LV DOVR YLVLEOH LQ WKH
WR LPSOHPHQW WKHVH FRQFHSWV DQG VWUDWHJILHYV EDVH
NH\ ¢ JXUHV 3HRSOH DUH UHVSRQVLEOH IRULPSOHPHQWLQJ
FRPSDQ\ REMHFWLYHV ZLWK WKHLU TXDOL¢RADWRRQV PRWL
FDQ PHDVXUH LW \RX FDQ LPSURYH LW?3 LV D ZHOO NQRZQ
D FRPSDQ\ KDV WR LPSURYH SHUIRUPDQFH DQG WKHUHIRUF
FUHDWLQJ LQGLFDWRUV LV DPRQJ RWKHUV WR EH DZDUH
FRXOG MHRSDUGL]H WKH VHW JRDOV

5DWLR 6\VWHPV DQG 6FRSH RI 7DVNV

)XOO GHWHFWLRQ RI D VLWXDWLRQ DQG FRUUHFWLRQ RI WK
QRW HQRXJK $PELIJXLWLHV FDQ EH H[FOXGHG DQG SRVVLEC
WKH NH\ ¢JXUHV GHWHUPLQHG RQO\ E\ JURXSLQJ NH\ ¢JXL
PHDVXUHPHQW V\VWHP

"$ SHUIRUPDQFH PHDVXUHPHQW V\VWHP LV DQ RUGHUHG VH
VKLS DQG WKHUHIRUH D FRPSOHWH LQIRUFBWLRIQUWP\VWHP L
PHWULF UHIHUV WR PHDVXULQJ EXVLQHVYV DFWLYLW\ 7KLV
LFDOO\ DQG PDWKHPDWLFDOO\ FRQQHFWHG DQG D VWUXFW
RU UHODWLYH ¢ Joatioldygteii D OOHG WKH

7KH UDWLR VA\VWHP LQFOXGHV NH\ ¢(JXUHV VRPHWLPHV FD
GLFDWRUYV .3,V XVHG WR DVVHVV WKH SHUIRUPDQFH RI D

7DXWRORJ\ ORJLF D VWDWHPHQW WKDW LV DOZD\V WUXH UHJDUGOHV
FRQVWLWXHQWYV

&RPSDUH WR VHFWLRQ LQ WKLV ERRN

%UDXFNPDQQ QRWHV WKDW D NH\ ¢JXUH VKRXOG EH GH{QHG LQ SXUH \
WRUV SDUWLFXODUO\ VWHPV IURP WKHR$ HfBWHVYLYHQHVYV DQG IHDVLELO

+RUYiIWK 3 etal, RS FLW S



4AXDQWLWDWLYH FDOFXODWLRQ LOOXVWUDWHY PHDVXUDEO
VXLWDEOH IRU GHFLVLRQ PDNLQJ ,I VHYHUDO NH\ ¢(JXUHV
FDQ EH FRPELQHG LQWR D VLQJOH NH\ ¢JXUH V\VWHP 7KH
WR SURYLGH IXOO LQIRUPDWLRQ RQ FRPSDQ\ SHUIRUPDQFI

$ NH\ SHUIRUPDQFH LQGLFDWRU .3, FRYHUV D VWUDWHJL
SHUIRUPDQFH LQ UHODWLRQ WR D JRDO 7KLV LV WKH RQC
DQG D .3, .3, VIVWHPV DOLJQ ZLWK WKHLU FRQWURO WDV
HUWKHOHVY DWWHPSWV KDYH EHHQ PDGH RYHU WKH \HL
DSSOLFDEOH SHUIRUPDQFH LQGLFDWRU VA\VWHPV ,Q WKL\
HPHUJHG )LUVWO\ WKHUH DUH FRPSXWLQJ V\VWHPV DQG
WKH FRPSXWLQJ V\VWHPV LQGLYLGXDO PHWULFV DUH PD)
RWKHU VR WKDW NH\ SHUIRUPDQFH LQGLFDWRUY DUH GH¢
XUH S\UDPLG ,W LV FDOOHG D GHGXFWLYH V\VWHP RI LQG
WKH ROGHVW UDWLR V\VWHP 52, RU 52% &ODVVL{FDWLRQC
EDVHG RQ REMHFWLYH RU FRQWHQW FULWHULD ,Q DGGLWI
LV D FRQFHSW RI VHOHFWLYH LQGLFDWRUV W PXVW EH H
WKH SHUIRUPDQFH LQGLFDWRU V\VWHP LV XVHG IRU LWV R
REMHFWLYH RI SHUIHFW SURGXFWLRQ FRQWUROOLQJ

3.2. Systems Forming the Key Performance Indicators

7KH HQYLURQPHQW RI GLVWULEXWHG SURGXFWLRQ V\VW
SURGXFWLRQ OLQHV UHVXOWV LQ GLVWULEXWHG FRQWU
GLVWULEXWHG FRQWUROOLQJ WR WKH RYHUDOO FRPSDQ\
VXFFHVV IDFWRU 7KH VR FDOOHGL?3*NW HUFAXRAQSIHB QWKQ B f\
RZQ GHSDUWPHQW JRDOV LV XQWKLQNDEOH LQ WKH QHV
LQGXVWULDO UHYROXWLRQ

7KH FRQVLGHUDWLRQ RI SDUWLDO DXWRQRP\ RI GHFHQWU
XQLWV LQ SURGXFWLRQ FRQWUROOLQJ LV MXVW EHJLQQLC
DVVRFLDWHG VHOI FRQWURO SRWHQWLDO RI WKH SURGXF
LPSDFW RQ SURGXFWLRQ FRQWURO FRQWUROOLQJ LQ JHQ
LQ SDUWLFXODU &RQWUROOLQJ LV QR ORQJHU OLPLWHG W
FRQWUROOHUV %\ ,QWHUQHW WHFKQRORJ\ DQG LWV IXUW
RI 7KLQJV HDFK GHFHQWUDOL]HG RUJDQL]DWLRQDO XQLW
QHWZRUN DQG GUDZV LWV VSHFL¢F EHQH¢W

'HE WHFKQRORJ\ VXSSRUWV WKH XVH RI QHZ FRQWURO SDL
VLRQ EHWZHHQ WKH DXWRQRP\ RI GHFHQWUDOL]HG SURGX
DQG IRFXV RQ WKH RYHUDOO REMHFWLYH RI WKH FRPSDQ!
VROYHG )LQGLQJ WKH EDODQFH EHWZHHQ WKH FRQFHVVL
IRFXV RQ WKH RYHUDOO JRDO LV FULWLFDO IRU WKH VXFFI

6FKLQGHUD 7 ) ( %XVLQHVV XQG GLH 6WHXHUXQJ WHLODXWRQRPHU =
':LHVEDGHQ S



,Q WKLV UHVSHFW WKH ¢UVW PDMRU TXHVWLRQ LV ZKHWK
RI GHFLVLRQV IURP SDUWLDOO\ DXWRQRPRXV RUJDQL]DWLE
WKURXJK WKH IRUPDWLRQ RI SHUIRUPDQFH LQGLFDWRUYV

5HTXLUHPHQW &ULWHULD IRU .H\ SBHUIRUPDQFH ,C

,Q RUGHU WR VXFFHVVIXOO\ FRPSHWH D FRPSDQ\ PXVW EH
DFW KROLVWLFDOO\ )RU WKH SXUSRVHV RI D QHWZRUNHG
DOLJQPHQW Rl HDFK RUJDQL]DWLRQDO XQLW LV QHFHVVDU\
KRULJRQWDO LQWHJUDWLRQ $ VXFFHVVIXO LPSOHPHQWDW!
TXLUHV FRXSOLQJ RI WKH VWUDWHJ\ ZLWK SHUIRUPDQFH LC
WLRQ RI LQGLYLGXDO RUJDQL]DWLRQDO XQLWYV

'LWK WKH NH\ SHUIRUPDQFH LQGLFDWRUV FRQWUROOLQJ
RUJDQL]DWLRQDO XQLWV WR WKH RYHUDOO REMHFWLYHV
FRQWURO YDULDEOHV LW PXVW OLQN YHUWLFDO DQG KRUL
SOLVKHG E\ YLVXDOL]DWLRQ RI LQWHUDFWLRQV )RU H[DP
SURGXFWLRQ RUGHU WR DQRWKHU SURGXFWLRQ OLQH KDV I
SODQQLQJ SURFHVVHV

7KH PHWKRGRORJ\ IRU WKH FUHDWLRQ RI SHUIRUPDQFH LQGI
LQJ WKH RUJDQL]DWLRQDO XQLWYV WDUJHWHG LQ WKHLU GHF
PHWKRGRORJ\ FDQ EH GLVWLQJXLVKHG LQ FRQWHQW UHODWFE

7KH $UFKLWHFWXUH RI 5DWLR 6\VWHPV + 6WUXFW
DQG .H\ )LJXUH 3\UDPLG

2QH RI WKH PRVW UHQRZQHG SHUIRUPDQFH PHDVXUHPHQW
IRU FDOFXODWLQJ 5SHWXUQ RQ ,QYHVWPHQW 52, 7KLV LQC
¢JIJXUH 52, ZKLFK LV JUDGXDOO\ GLYLGHG LQWR RWKHU VXE
HQW UDWLRY DUH FDOFXODWHG GHGXFWLYH V\VWHP RI LQ
WZHHQ WKH SHDN RU WKH NH\ LOGLFDWRU UHSUHVHQWLQJ
LQGLFDWRUV KHOS H[SODLQ WKDW WKH NH\ LQGLFDWRU L
ORJLFDO RU PDWKHPDWLFDO WUDQVIRUPDWLRQ

7KH IROORZLQJ VWUXFWXULQJ HOHPHQWY DUH GHULYHG IU
SHUIRUPDQFH te@@ brFibvegtment:

* Breakdown 7RWDO YDOXH LV VSOLW LQWR SRUWLRQ YDOXH

 Substitution $ SRUWLRQ VL]H LV UHSODFHG ZLWK RWKHU V
(¢IJXUH SFRQWULEXWLRQ PDUJLQE YD WHHSECOH-HR VBN VUH Y H

o Extension 7KH RXWSXW FRGH LV HIWHQGHG LQ WKH QXPHU
QDWRU E\ WKH VDPH DPRXQW



7KH DUFKLWHFWXUH RI D UDWLR V\VWHP IROORZLQJ WKH
H[SODLQHG LQ WKH IROORZLQJ H[DPSOH RI D UHODWLYH FF

7TKHUH DUH GHQRIWIDRQVHODWLRQVKLSYVY VXFK DV 3UR,
&RVW EHWZHHQ WKH NH\ ¢JXUHV DW WKH ORZHU OHY H(

$W WKH XSSHU OHYHOV DEVROXWH NH\ ¢(¢JXUHV DUH \
UDWLRV E\ PDWKHPDWLFDO RSHUDWLRQV

7KH UHODWLYH FRQWULEXWLRQ PDUJLQ VHWYVY WKH DEVRO
WLRQ WR D OLPLWLQJ IDFWRU IRU H[DPSOH OLPLWHG GXL

Example: §DOFXODWLRQ RI D UHODWLYH FRQWULEXWLRQ PDUJ

3URGXFW , ZLWK WKH FRQWULEXWLRQ RI (85 KDV WKH SU
RWKHU SURGXFW 3URGXFW ,, ZLWK WKH FRQWULEXWLRQ ¥
RQ WKH VDPH PDFKLQH ,I WKLV PDFKLQH LV QRZ D ERWWO
IRU SURGXFLQJ 3URGXFW ,, ,WV UHODWLYH FRQWULEXWLR

(85 SHU KRXU ZKLOH WKH UHODWLYH FRQWULEXWLRQ P
SHU KRXU ,1 3URGXFW ,, ZDV SURGXFHG IRU KRXUV WRWI
EH 1 (85 (85 ,1 3URGXFW , ZDV SURGXFHG IRU KRXL
WULEXWLRQ ZRXOG EH RQO\ [ (85 (85

7KH DGYDQWDJH RI WWHWHP3RQWWY VLPSOLFLW\ DQG FRPS
\HW KLJK VLIQL¢(FDQFH W LV SDUWLFXODUO\ HYLGHQW L
WKDW VLPSOLFLW\ LV WKH EDVLF VXFFHVV IDFWRU IRU WEK
PHDVXUHPHQW V\VWHP

$QRWKHU H[DPSOH IRU PDWKHPDWLFDO UHODWLRQV LQ D N
WKH NH\ ¢JXUH S\UDPLG

7KH PDLQ VXEVWDQWLYH LVVXH LQ WKH FRQVWUXFWLRQ RI
WLRQ RI NH\ UDWLR 7KH NH\ UDWLR LV WR FRQYH\ WKH H
VWDWHPHQW RI WKH VA\VWHP LQ D FRPSUHVVHG IRUP $QR)
WR WKH IRUPDWLRQ RI JURXSY ZLWK PHWULFV LQ VSHFL¢F
IRU H[DPSOH DERXW FRVW FRPSRVLWLRQ

ZZZ ZHOW GHU EZO GH

( , GX 3RQW GH 1HPRXUV DQG &RPSDQ\ FRPPRQO\ UHIHUUHG WR DV
FRQJORPHUDWH IRXQGHG LQ -XO\ DV D JXQSRZGHU PLOO E\ eOHXWKqL
FHQWXU\ 'X3RQW GHYHORSHG PDQ\ SRO\PHUV VXFK DV 9HVSHO QHRSUHQ
.HYODU KWWS ZZZ GXSRQW FRP FRUSRUDWH IXQFWLRQV RXU FRPSDOQ\ K

*ODGHQ : 3HUIRUPDQFH ODQDJHPHQW &RQWUROOLQJ PLW .HQQ]DKO|
EOHU :LHVEDGHQ s

+RUYiIWK 3 eta. RS FLW S



Figure 13: Example of a Metrics Pyramid

Source: +RYi W 3 et al S

7KLV S\ IDP IG P HAEV IV RWQ XVHG LQ SHURUP DQFH P HDVXUHP HQW, WY EDVHG RQ
D GHEXPIYH P KRG Z KHUH \WH \ABZ) . SRIQM SURWHGWURXJ K \IH P DIQJ RDQV
ROWRS $ @EHGXPIYH IQAFDWUM P V H SUHW ®J IFDGFRQMONDQG P DWHP DW
FDOGHSHQGHQRH 7R GHYHBS VXFK DV WP R GHOXRIYH IQAFDRY WUHH P DIQ
UHTXILHP HON GHHG\R EH IRBZHG ~ FROMOR! IQAFDRY  IQMUHOMRQY EH
WHHQWHP DQG  UHDMRQV Z W WH P DIQJRDO

) RUH DP S®



+RZHYHU +RUYiIWK GH¢QHG WKH OLPLWV RI SHUIRUPDQFH

e 3BHUIRUPDQFH PHDVXUHPHQW V\VWHPV ZLWK D VLQJOH
REMHFWLYH SOXUDOLVP RI UHDOLW\

e 6\VWHPV ZLWK D NH\ UDWLR DUH QRW VXLWDEOH IRU W
RUJDQL]DWLRQV 6HFWRUDO PHWULF VA\VWHPYV DUH QHF

« JRFXVLQJ RQ SXUHO\ PDWKHPDWLFDO UHODWLRQVKLS\
WLRQ RI QRQ TXDQWL¢DEOH FULWHULD

7TKHUHIRUH LW LV SURSRVHG WR XVH WZR W\SHV RI PHDVX

Analysis of performance measurement systems. 7KH\ DUH FDXVHG E\ WKH
JUDGXDO GHFRPSRVLWLRQ RI RXWSXW IDFWV LQWR LW

Control ratio systems 7KH GHVLJQ SULQFLSOH LV WKH RULHQW!|
WLRQ VSHFL¢{F FULWHULD ,Q DGGLWLRQ WR WKH REMEF
VDOHV FRVW FRQWULEXWLRQ PDUJLQ GHOLYHUV RL
FDOFXODWLRQ RI FRQWULEXWLRQ PDUJLQ LQ HGXFDW
WLRQ PDUJLQ LQ FRQVXOWLQJ « FDOFXODWLRQ RI FRQ\
RUJDQL]DWLRQ

TKHMH\ ¢ JXUH S\UDPLG in production controlling is based on the process indica
WRUV UHFRUGHG E\ WKH PDQXIDFWXULQJ H[HFXWLRQ V\VW

7KHVH SURFHVV LQGLFDWRU\Y HHDVRIUWKHKEBURGXFWLRQ ¢
GH{QHG E\

e 8WLOL]DWLRQ RI WKH SURGXFWLRQ HTXLSPHQW
e BURGXFW TXDOLW\
e JOH[LELOLW\ WR VHUYH GLIITHUHQW SURGXFW YDULDQW
e JOH[LELOLW\ WR UHDFW WR LQWHUUXSWLRQV
7KH NH\ (¢ JXUHPXRXVYWPHK GH; QHG E\ D FRPELQDWLRQ RI VXE
LQGLFDWRUYV
7KH HI¢FLHQF\ RI WKH SURGXFWLRQ SURFHVV LV GH¢QH

HI¢FLHQF\ RI WKH HTXLSPHQW RYHUDOO HTXLSPHQV
+

HI¢FLHQF\ RI WKH ORJLVWLF SURFHVYV

HI¢FLHQF\ RI WKH SURGXFWLRQ V\VWHP

(l¢ FLHQF\V RI WKH SURGXFWLRQ V\VWoperatobeQarldH YLHZHG V
strategic dimension.

,ELG



7KH PHWKRGV IRU RSHUDWLRQDO DQG VWUDWHJILF SURGXF
WKH DSSURSULDWH EXVLQHVV PHWKRGYV RQ WKH RQH KDQG
WDU\ RQ WKH RWKHU KDQG 7KLV PHDQV WKDW D VWUDWH.
LQ WKH VHQVH RI SURGXFWLRQ FRQWUROOLQJ VKRXOG PDN
cUVW SULRULW\

)DVW AH[LEOH DQG SUREOHP IUHH SURGXFWLRQ SURFHVVI
IDFWLRQ DQG VXFFHVV 2Q WKH RWKHU KDQG RQO\ SUR¢WLI
VHQVH 7KHUHIRUH FRQWUROOLQJ LV SHUIRUPHG ZLWK RSF
JLF FRQWUROOLQJ PHWKRGV

7KH RSHUDWLRQDO VLGH LV VXSSRUWHG E\ SURFHVV RULF
FDO OHYHO KDV WR EH VXSSRUWHG ZLWK WKH RXWVRXUFL
PHQW RI VXFK DQ RSWLRQ 7KH VWUDWHJILF OHYHO ZLOO E
YDOXH DGGHG DSSURDFK

&ERQWHQW DQG 6WUXFWXUH &ULWHULD IRU .H\ )LJ

*HQHUDO DQG SUHGRPLQDQW UHTXLU Eaity QDMBAGNFRU WKH NH\
sistency DW DOO FRPSDQ\ OHYHOV 7KH FDOFXODWLRQ RI WKH
FHSWHG E\ WKH PDQDJHPHQW RQO\ LI WKH FDOFXODWLRQ R
FRQVWUXFWHG 7KH VDPH DSSOLHV WR FURVV RUJDQL]DWLF
.l HYHU\ RUJDQL]DWLRQDO XQLW LQ WKH FRPSDQ\ ZRXOG GF
UDWLR VI\VWHP WKHUH ZRXOG EH QR VXFFHVV LQ WKH QHW
7KHUHIRUH WKH EDVLF SULQFLSOHV LQ WKH GH¢QLWLRQ R

&ERQWHQW 6SHFL¢,FRAHTKX\LBHPHRQUWD QFH
Indicators

&RPSDQ\ PDQDJHPHQW EDVHG VWULFWO\ RQ ¢(¢QDQFLDO UDW
LQ YLHZ RI WKH QHWZRUNLQJ FRPSDQLHV LQ WKH IRXUWK L
HU (QDQFLDO VXFFHVV LV FUXFLDO EXW WKH ZD\ WR ¢, QD¢
SUHKHQVLEOH DQG WKXV FRQWUROODEOH WKURXJK SURFH\
LQWHJUDWLRQ LQ WKH RYHUDOO UDWLR VA\VWHP

&RQWHQW GHVLJQ RI WKH NH\ ¢JXUHV OHDGV WR WKH GHWI
UHTXLUHPHQWYV

e Multidimensional. 7KH NH\ SHUIRUPDQFH LQGLFDWRUV PXVW
IRUHVLIJKWHGO\ 3URGXFWLYLW\ PDUNHW DQG SURFHV)
GLPHQVLRQV Rl GHFLVLRQ UHOHYDQW LQGLFDWRUYV

&RPSDUH WR WKH LQWURGXFHG UHIHUHQFH DUFKLWHFWXUH RI LQWHOC
R1 WKLV ERRN 7KH DVVRFLDWLRQ RI FRQWURO GDWD QHHGYVY DQWLFLSDW
¢JIXUHV &KULVWLDQV S



e Enabling free-forward and free-feedback loops. 7KH G\QDPLFV RI
FRPSHWLWLRQ UHTXLUHV D FRQWLQXRXY RQJRLQJ DG\
7KH IHHGEDFN PHFKDQLVP VKRXOG HQVXUH WKH DGDS\
WR FKDQJLQJ PDUNHWYV 7KH IHHG IRUZDUG PHFKDQLVP
LQJ RULHQWDWLRQ RI WKH FRPSDQ\ E\ FRQVWUXFWLRCQ
WLDO VWUXFWXUH VKRXOG EH UHAHFWHG LQ WKH NH\

e Transparency. 2QO\ WKURXJK WUDQVSDUHQW DQG RSHUDWLR
ORZ WKH LQGLFDWRUV KLHUDUFK\ FDQ WUDQVSDUHQF\
WLRQDO WDFWLFDO DQG VWUDWHILF OHYHOV LQ WKH
DQG UHFHLYHU IRFXV DUH WKH NH\ FKDUDFWHULVWLF\
WUDQVSDUHQF\

e Changeability of performance indicators. 3aDUWLDO DXWRQRP\ RI VHOI FR
WUROOLQJ RUJDQL]DWLRQDO XQLWYV LQ WKH SURGXFW
LELOLW\ WR UHDFW WR VSHFL¢{F SURFHVV VLWXDWLRQ
QHFHVVDU\ WR DGMXVW WKH FRQWURO SDUDPHWHUV |
RI WKH REMHFWLYHV +RZHYHU WKLY GRHVY QRW PHDQ
VLWXDWLRQ FRQWURO YDUL&B@HVHN SR QWH VWLEBQW®& L
HU PHDQV FRPLQJ WR DQ HYROXWLRQDU\ DGDSWDWLRC(
ZRXOG LPSURYH WKH DFKLHYHPHQW RI FRPSDQ\ REMHF

Example: 3BHUIRUPDQFH LQGLFDWRU 3VHUYLFH OHYHO™ OHDGV
WRPHU GHPDQG RQ WKH RQH KDQG DQG VHUYLFH OHYHO F
WKH GLVSRVLWLRQ WLPH LQ ZKLFK WKH FXVWRPHUV DUH &
VHUYLFH OHYHO FRVW PLJKW LQFUHDVH ,Q WKLV FDVH VH
WR PDLQWDLQ VHUYLFH OHYHO FRVWYV ,Q WKLV FDVH D F
RXW WKH HIITHFW RQ FXVWRPHUVY EHKDYLRU )LQDOO\ LW
ERWK WKH VHUYLFH OHYHO DQG LWV FRVW ZRXOG EH LQFU
WKH SURGXFWLRQ V\VWHP

7KH GLI¢FXOW\ LQ FRQVLGHULQJ ORQJ WHUP HIIHFWYV RI1 |
DERYH DOO OHDG WR IRFXVLQJ RQ VKRUW WHUP JRDOV D(
WKH IXWXUH RI WKH FRPSDQ\ GHSHQGYV PDLQO\ RQ VXVWDL

5HIDUGLQJ WKLV DVSHFW WKH RSHUDWLRQDO DQG WDFW
FRQVLGHU ORQJ WHUP JRDOV RI WKH FRPSDQ\ LQ WKH JHQF
RI' D ULJLG WDUJHW S\UDPLG PDQDJLQJ WKH LGHD RI EXVLC
PLIKW OHDG WR XQFRQYHQWLRQDO DSSURDFKHYV

&RPSDUH WR VHFWLRQ ZKLFK FRYHUV WKH VSDQ IURP LGHD WR
DWHV LWV SURGXFWLRQ SURFHVV DQG IXUWKHUPRUH LWV PDUNHW ,Q
6FKLQGHUD 7 ) S



6WUXFWXUDO 5HTXLUHPHQWY IRU .H\ 3HUIRUPD(

6RPH NH\ ¢(JXUHVY DUH QRW UHDO SURFHVV LQGLFDWRUV RU
WR D VLQJOH SURFHVVY VXFK DV HPSOR\HH VDWLVIDFWLRQ
WR PHDVXUH HPSOR\HHVY PRWLYDWLRQ" 6 XUYH\LQJ LV WKH
UHJXODUO\ SHUIRUPHG VXUYH\ FRXOG EH XVHG WR H[SODLQ
VKRXOG GHWHFW WKH UHDVRQV IRU XQVDWLV¢{HG VWDII

7KLV FULWHULRQ HVSHFLDOO\ DIIHFWV PDQDJHUYV 3Indicators mL
company’s objectives, formulated top-down ~ OLVPDQDJHPHQW ZLOO RFFXU L
GLYLVLRQV RSWLPL]J]H WKHLU RZQ YDOXHV ZLWKRXW WDNLC
FLHQW RYHUDOO UHVXOW %DVHG RQ WKH FRPSDQ\YV REMH
HUDWLRQDO OHYHO DOO WKH NH\ ¢JXUHV KDYH WR EH GH¢C

1R PHDVXUH ZLWKRXW WDUJHWY = QR WDUJHW YDOXH Z

5HIJDUGLQJ SURFHVV RULHQWDWLRQ WKHUH DUH WZR VWU
cIXUHV

1. Generic applicability 7KH PHWKRG RI GH¢{¢QLQJ LQGLFDWRUYV I
OLPLWHG WR D VLQJOH FRPSDQ\ OHYHO 7KH NH\ ¢JXUH'
PXVW EH XVDEOH DW DQ\ FRPSDQ\ OHYHO +RZHYHU WHK
JDQL]DWLRQDO XQLWV PXVW DOVR EH WDNHQ LQWR DFF

7TKH GH¢{QLWLRQ RI D NLQG RI D PLIHG FRGH LV QRW SRVVLE
RI LQGLYLGXDO RUJDQL]DWLRQDO XQLWY DUH WRR VSHFL¢
ZRXOG QRW EH PHDQLQJIXO 7KH FRPSDWLELOLW\ RI LQGLYI
PDQFH PHDVXUHPHQW VA\VWHP LV LPSRUWDQW

2. Recursion 7KH VXE SUREOHPV DUH VROYHG E\ VXFFHVVLY
WKH VXE SHULRGYV RI WKH HQWLUH SODQQLQJ SHULRG >
LGHQWL¢HG

7KH JRDO RI WKLV PHWKRG LV WR JR IRU WKH RSWLPL]JHG ¢C
DW PLQLPXP FRVW WKURXJK D VHULHV RI GHFLVLRQV %HFI
LOQLWLDO VWDWH LV XQNQRZQ DOO SRVVLEOH LQLWLDO VW
EH DFKLHYHG ZLOO EH FDOFXODWHG VHSDUDWHO\ IRU HDFK
FROQGLWLRQDOO\ RSWLPDO SDUWLDO GHFLVLRQV

+HUE 7K *OREDO 4XDOLW\ 6\WVWHPV 0DQDJHU DW %RUJ:DUQHU 7XUER €
WDWLRQ RI DQ DXGLW WR REWDLQ FHUWL{FDWLRQ ,62 3:RUN RQ WKH GF
3DUWQHU KDV EHHQ FRPSOHWHG $QQRXQFH WKH XSFRPLQJ ,62 DXGL
FRPSDQ\ PDQDJHPHQW %XW WKHQ HYHU\WKLQJ FKDQJHG WKH DXGLWRU L
KWWSV ZZZ T] RQOLQH GH VSHFLDOV SUR]JHVVRULHQWLHUWHY TXDOLWDH
JLHOH XQG NHQQ]DKOHQ LP SUR]JHVVPDQDJHPHQW



Figure 14: The Principle of Backward Recursion

Source: $COSWGIWRP @ DGHU

) RUDQRSWP DO/ROMRQ \WH GHAMRQ DEMIDMYHV P XWEH HYDODWGIQDQ QHZ
© DEGHG SHURG 7KLY UHVXQV 1QWH VROMRQR! D SDMDCSUREGP  DQG\WHUHRUH D
FRQGMRQD® RSP DOSDMDOGHAMRQ 7 KLY SDIMDCRSWP DOVROMRQ P XW\EH FR
REQDMG Z W \WH RYHDIQ) SDWR \WH SUREGP 7 KH EDFNZ DUB UHFXWRQ XV
HQGV Z W WH H \WQURQR! SDWMDCSUREGP V/\R \WH RYHIDGSUREGP 7 KH SURFHW

\KHUHRUH FROVWW Rl D EDFNZ DUG UHFXWIRQ IRGZ HGE\ D IRZ DU FDBXOMRQ



SUMMARY

'"HFLVLRQ PDNLQJ LV VXSSRUWHG ZLWK D PHDVXUHPHQW V'
IRU HI¢FLHQW PDQDJHPHQW 9DULRXYVY DQDO\WHYVY DQG UHS
WKH PDQDJHPHQW OHDG WKH FRPSDQ\ 2QH RI WKH PDLQ W
SUHSDUH WKH LQIRUPDWLRQ VXLWDEOH IRU DQDO\VHV DQ
DIHPHQW LQ RUGHU WR KHOS WKHP LQ GHFLVLRQ PDNLQJ
FUHDWH UDWLRY DQG SURSRVH WKH NH\ SHUIRUPDQFH LQC
VHW Rl PHWULFV FUXFLDO IRU FRQFUHWH EXVLQHVV SHUIF
IXWXUH VXFFHVV $ VHW RI PHWULFV FRQWHQWYV L H D OI
FRQQHFWHG DQG VWUXFWXUHG FRPELQDWLRQ RI DEVROXW
WKH UDWLR VA\VWHP &RPSXWLQJ VI\VWHPV KHOS LQGLYLGXI
LFDOO\ OLQNHG VR WKDW NH\ SHUIRUPDQFH LQGLFDWRUYV
NH\ ¢JXUH S\UDPLG ,W LV FDOOHG GHGXFWLYH V\VWHP RI
WKH 'X 3RQW V\VWHP RI LQGLFDWRUV IRU PHDVXULQJ UHW
UHWXUQ RQ HTXLW\ 52( &UHDWLYLW\ DQG GHYHORSPHQW
RQ WKH JRDOV DQG REMHFWLYHV ZKLFK KDYH WR EH VHW
&RQWUROOLQJ HQVXUHV WKH RULHQWDWLRQ RI RUJDQL]DW
WLYHV RI WKH FRPSDQ\

3URGXFWLRQ V\VWHP DQG VHPL DXWRQRPRXV SURGXFWLRQ
WUROOLQJ WDVNV 'XH WR WHFKQRORJLFDO LPSURYHPHQW
WKH DVVRFLDWHG VHOI FRQWURO SRWHQWLDO RI WKH SUR
UHVSRQGLQJ LPSDFW RQ SURGXFWLRQ FRQWURO FRQWUR
WLRQ FRQWUROOLQJ LQ SDUWLFXODU 8VLQJ ,QWHUQHW W!
FRQWUROOLQJ LV QR ORQJHU OLPLWHG WR FHQWUDO PDQD
EHFDXVH HDFK GHFHQWUDOL]HG RUJDQL]DWLRQDO XQLW SI
QHWZRUN DQG GUDZV LWV VSHFL¢(F EHQH¢W 7KH NH\ ¢JXUH
WUROOLQJ LV EDVHG RQ WKH SURFHVV LQGLFDWRUV UHFRU
FXWLRQ V\WWHP 7KH\ PHDVXUH WKH HI¢FLHQF\ RI WKH SUR
E\ XWLOL]DWLRQ RI WKH SURGXFWLRQ HTXLSPHQW SURGXF
GLIIHUHQW SURGXFW YDULDQWY DQG UHDFW WR LQWHUUXS
¢JXUHV QHHGV IRUPDO UHTXLUHPHQWY PXOWLGLPHQVLRQD
WKHP IRU IRUHVLJKW HQDEOH IUHH IRUZDUG DQG IUHH IHH
LQJ RULHQWDWLRQ WUDQVSDUHQF\ D AH[LEOH UHDFWLRQ
RUGHU WR DGDSW WKH FRQWURO SDUDPHWHUV WR WKH REI



QUESTIONS

:KDW DUH .3,V DQG KRZ DUH WKH\ FUHDWHG"

'H¢ QH WKH SHUIRUPDQFH PHDVXUHPHQW VA\VWHP IRU
UHTXLUHPHQWY IRU WKHLU GHVLJQ

([SODLQ WKH DUFKLWHFWXUH RI WKH UDWLR V\VWHP X\
‘KDW LV EDVHG RQ WKH NH) $UREGK SWMLRRL ERQWUROOLC
+RZ GR ZH GH¢QH SURGXFWLRQ SURFHVV HI¢FLHQF\"






4. Operational and Tactical Production
Process Controlling

7KH FODVVLF VKRUW PHGLXP DQG ORQJ WHUP FRUSRUDWF
FRQWUROOLQJ QR ORQJHU PHHW WKH UHTXLUHPHQWYV IRL
FRUSRUDWH FRQWUROOLQJ LQ WKH HQYLURQPHQW RI WKH
SHWLWLRQ 7DNLQJ LQWR FRQVLGHUDWLRQ WKH RQJRLQJ
FRPSDQLHY QHHG WR DGDSW WR WHFKQLFDO DQG PHWKRG!|
EDVLV IRU WKLV LV QRZ DYDLODEOH ZLWK WKH WHFKQLFD
IRXUWK LQGXVWULDO UHYROXWLRQ WKLV ZDV GLVFXVVHG

'LWK WKH DYDLODELOLW\ RI WUDQVIHU WHFKQRORJ\ SHQG
PHQW WR PDNH WKH WUDQVLWLRQ RI WKH EXVLQHVV SUR
TXHVWLRQ DULVHV ZKDW LV WKH LPSDFW RI WKH G\QDPLF
FRUSRUDWH SODQQLQJ FRPSDQ\ PDQDJHPHQW DQG WKHU
VZHU OLHV LQ WKH HYROYLQJ SURFHVV RULHQWDWLRQ DQ
RQ EXVLQHVV SURFHVVHV

7KH GHYHORSPHQW RI FRUSRUDWH RUJDQL]DWLRQ FRUSR
SRUDWH FRQWUROOLQJ WUDQVIHUV IURP D IXQFWLRQDO
FHVV GULYHQ DSSURDFK )RU H[DPSOH WKLV KDV EHHQ V
IXIWKDQVD FRPSDQ\

7KH SDWK IURP D FODVVLF WR RSHUDWLRQDO IXQFWLRQ F
SDUW RI D FRPSDQ\ ZLGH MRLQW YHQWXUH RUJDQL]IDWLRQ
PDQDJHPHQW ZLOO EH IXUWKHU GHYHORSHG WR D VHUYLH
QHVYV SURFHVVHYV

2ZULHQWDWLRQ RQ VHUYLFHV DQG LWV LPSDFW RQ FRPSD
WUROOLQJ LV WKHUHIRUH LQ WKH IRFXV RI HIDPLQDWLRQ |

4.1. Components and Determinants of Process-Oriented
Controlling

$ EXVLQHVV IXQFWLRQ FDQ EH XQGHUVWRRG DV SURFHVVL
EXVLQHVYVY SURFHVVHYVY ,Q D FODVVLF FRPSDQ\ RUJDQL]DWL
RQ WKH IXQFWLRQDO VFRSH RI WDVNV LW FRPHV WR G\QDI
FHVVHV WKURXJK WKH KLHUDUFKLHV LPSUHVVLYHO\ SUHV|



Figure 15: Dynamic change of business processes through the hierarchies

7\ SIFDOFKDUDRAMIMIFY R D IXQRRQ RUHQMG RU DQ] DWRQ DUH D KLIK GIYHOR!
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GIYHIDQG WH VR FD@IG 3@H VA WP
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HY WH QHHG \R FROMGHUP DQ. IOABGRHY R \BNH GHRAMRQV DQG FRBIIRQ R
NQRZGBGIH B\ PDQ VXE RUDQ] DIRQY 7KLY FDXVHV SUIRFHWIQI HURY DQG
KUK FRAN

7KH @ W R D SXUHD IXQRIRQ RUHQMG RU DQ] DARCDOKPMUH DUH Z IGHQQ)
YDUHW R SURGXFW IQFUHDMQI FXWRP HURUHQBMRQ IQFUHDVH 1Q FRRUEICDVIRQ
DQG\WH P SRUBGFH R HP SE HHP RIYDURQ DOR EHFDXVH WY UHGXFHV WH EHQ

H W R VSHADQ DIRQ GXH R H \WQUYH WDQIH Rl J GEDCP DUNHW

QWL UHIDUG SURFHW RUHQEMRQ [Q WH FRP SDQ Z DV IQUMDWG LQ \WH OVWAHQ
MY DQG KDV EHHQ DFFHBIDMY XQGHUWH GHYHBSP HOAR WRKQRBJ\ \WDQVHU
O WH | RXUK LQGXAMMDOHYROMRQ

/ 1QH RU DQ] DURQ IV \WWH RGHWIDQG VP SBMAP HIMRG R DGP IQMIDIYH RU DQY) DIRQ $ FFREQ)
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P DQDUHP HQMMG, JXIGH FRP



%XVLQHVYVY 3URFHVYV DQG 3URFHVY 2ULHQWDWLRC(

$ SURFHVV LV D VHTXHQFH RI RSHUDWLRQV LQ ZKLFK LQIRLU
DQG ZKLFK OHDGYV WR D JRDO RULHQWHG UHVXOW RXWSXMW
DFFRXQW WKH HFRQRPLF DVSHFWV RI SURFHVVHYV

$ EXVLQHVYVY SURFHVV LV D WDUJHWHG WLPH ORJLFDO VHT
be performed by several labor organizations and organizational units with

the use of information and communication technologies. The business pro-

cess is used to achieve the objectives derived from the company’s strategy.

BURFHVV RULHQWDWLRQ LQ D FRPSDQ\ PHDQV XQGHUVWD (
FRQVLGHUV WKH IXQFWLRQLQJ RI WKH HQWLUH FRPSDQ\ DV
6LOQFH WKHVH SURFHVVHY DUH SDUWO\ KRUL]JRQWDO EUHD
WXUHV VXFK DV GHSDUWPHQWY DQG GLYLVLRQV LV XQDYR

'"HPLQJVHHY SURFHVV RULHQWDWLRQ DV D SUHUHTXLVLWH
FDWLRQ RI D PDQDJHPHQW SURJUDP LQ RUGHU WR LQFUHEL
BURFHVYVY RULHQWDWLRQ LV SRVVLEOH LQ FRQWLQXRXYV LP<
RQ WKH ZLVKHV DQG UHTXLUHPHQWY RI FXVWRPHUV IDFLO
DOO HPSOR\HHVY DW DOO OHYHOV RI FRPSDQ\ RUJDQL]DWLF

(DFK DFWLYLW\ FDQ EH UHJDUGHG DV D SURFHVYV DQG LF

$ SURFHVV LV EDVLFDOO\ XQGHUVWRRG DV D VHTXHQFH RI
PHDVXUDEOH LQSXW PHDVXUDEOH YDOXH DGGHG DQG PH
FHVV LV FKDUDFWHUL]JHG E\ D KLJKHU OHYHO LQWHUDFWLF
PDWHULDOV DQG PHWKRGY DORQJ WKH YDOXH FKDLQ WR LC
EH WKH SURYLVLRQ RI D VHUYLFH RU WKH SURGXFWLRQ RI
DFFRUGDQFH ZLWK "HPLQJTV SRLQW Rl YLHZ WKH SURFHV
QLFDO DQG GLVSRVLWLYH DFWLYLWLHY 7KHVH PDQXIDFWX
FDQ EH VXPPDUL]HG XQGHU WKH WHUP SEXVLQHVV SURFHYV
WKDW QR VHSDUDWLRQ RI DFWLYLWLHY DQG RSHUDWLRQV
RI VWULFW GLYLVLRQ RI ODERU

*DGDWVFK $ *HVFKIIWVSUR]JHVVH DQDO\VLHUHQ XQG RSWLPLHUHQ 3
PLHUXQJ XQG &4RQWUROOLQJ YRQ $UEHLWVDEOIXIHQ 6SULQJHU 9LHZHJ

:LOOLDP (GZDUGV 'HPLQJ 2FWREHU + '"HFHPEHU ZDV DQ
QHHU VWDWLVWLFLDQ SURIHVVRU DXWKRU OHFWXUHU DQG PDQDJHPH(
HOHFWULFDO HQJLQHHU DQG ODWHU VSHFLDOL]LQJ LQ PDWKHPDWLFDO S
WHFKQLTXHV VWLOO XVHG E\ WKH 8 6 'HSDUWPHQW RI WKH &HQVXV DQG
'"HPLQJ : (GzZDUGV 7KH 1HZ (FRQRPLFV IRU ,QGXVWU\ *RYHUQPHQW
WRQ OD 0,7 3UHVV S ,W LV D FRPPRQ P\WK WR JLYH FUHGLW IRU WK
WR 'HPLQJ 'HPLQJ UHIHUUHG WR WKH 3'&$% &\FOH DV 3 FRUUXSWLRQ"™ 'HPLC
F\FOH DQG RYHU WLPH HYHQWXDOO\ GHYHORSHG WKH 30DQ 'R 6WXG\ $FW
RI GHGXFWLYH DQG LQGXFWLYH OHDUQLQJ EXLOW LQWR WKH OHDUQLQJ L



$ERYH DOWH IR@Z 1QJ SURFHW UWHTXIWHP HON VKRX@ EH FRQVGHUHG

( IHAYHQHW LQ WP V R SUHGH: QHG \BVNV DQG REMIPIYHY
( 1¢AHQA 1QWH SHURWP DQFH

& RONRMEIDY B\ UHVSROME®! SHYRQV UHI DLEIQ) \WH SURFHW VARV DQG
\KH DELQV \R \BINH FRUHRRYH DRRQV

$ CDSWDELDV R \WH SURFHW VR \WH HQYLRGP HQW

7 KH SURFHW RUHQEMRQ GRHY CRARQD UHHUMR FRUH SURFHWHY  EXWIDKIHU
LCFAGHY DAEXVIQHW SUIRFHVWHY

Figure 16: Process-Orientation

6 SN D EXVIGHW SURFHW RQD P DNHV VHOWH 1L QR SURFHW DQG Z RIWARZ
UHDMRQUKIS DUH IQMUXSWMG 7R IXDUDQMH H ¢ FHQABXVIHW SURFHWHY  WH
IRBZ Q) SUQFIS®N KDYH EHHQ GH.QHG B\ \WWH FRP SHWQFH FHOMUR QJMIO
DGP IOMADVRQ

7 KH EXMQHW SURFHW EUHDNGRZ Q QLYIGHG WH EXVIGHW SURFHW QR IW FRP SR
QHMBURFHWHY 7 KH VXE SURFHWHV JURXS FRKHUHQALH  UHDWG \BVNY \RI HWHU
$ SDUMDOSURFHW FRP EICHY WIFKQEDCDQG WP H UHDWIG EXVIGHW VNV IRUIHQ
HUMQ D FRP SGAMG QM HADWM UHVX@RUD SDWR SHURWP DQFH YDOH FKDIQ

3IFRWS 3 UR) HWRUHQEAM YHWXV IXQNMRQURIHQIANM 8 QMOHKP HQURW DQVDMRY / HPMUH
DVWKH 7HRKQIEDCB QYHWAW R 0 XQEK s



S5HTXLUHPHQWYV

'LVVHFW WKH PDQDJHPHQW SURFHVV LQWR WKH EDVL
YDOXH FKDLQ

&RQQHFW WKH VXE SURFHVVHV ZLWK WKHLU UROH SOD

6LPXOWDQHRXVO\ VWUXFWXUH WKH SURFHVV PRGHO 1
HO FDQ EH FUHDWHG IRU HDFK VXE SURFHVV

'HeQH SURFHVY LOWHUIDFHY DQG FOHDU FULWHULD DQ
¢FDWLRQ RI WKH UHVSHFWLYH 3SURFHVV VWDWXV’

7KH WUDQVLWLRQ WR D SURFHVV RULHQWHG RUJDQLI]D
FHVV PDQDJHPHQW ZKLFK ZLOO EH H[SODLQHG LQ WKF

SURFHVY ODQDJHPHQW % XVLQHVYV 3URFHVYV 0DQ

3URFHVV PDQDDORNRQEMDOOHG ZRUNARZ PDQDJHPHQW DOOF
RI EXVLQHVV SURFHVVHV ZLWK WKH REMHFWLYH WR VDYH
FUHDWHYV D SXUFKDVH UHTXLVLWLRQ 7KH SXUFKDVH UHT)
ZKLFK OHDGV WR DQ LQFRPLQJ PDLO WR WKH UHVSRQVLEO
WKH GHFLVLRQ R4X\DISSHNRW BORFHVV PDQDJHPHQW RQ WKF
is optimization of processes. 3URFHVV PDQDJHPHQW DQG EXVLQHVV
PDQDJHPHQW %30 DUH HQJDJHG LQ WKH LGHQWL¢FDWLRC
LPSOHPHQWDWLRQ FRQWURO DQG LPSURYHPHQW RI EXVL
SURDFKHV Rl EXVLQHVV SURFHVV PDQDJHPHQW GR QRW R
VXHV EXW DOVR RUJDQL]DWLRQDO DVSHFWV VXFK DV VWUI
FXOWXUH RU WKH LQWHJUDWLRQ DQG PDQBINPABBWVRI SUR
SURFHVV PDQDJHPHQW FDQ EH GH¢QHG DV D VHW RI PHW
LQJ DQG LPSURYLQJ SURFHVVHV WR EH PRUH HI(FLHQW D
PHDQV DOLJQPHQW ZLWK WKH RUJDQL]DWLRQYTV VWUDWHJI
PHQWLQJ SURFHVV DUFKLWHFWXUHY HVWDEOLVKLQJ SURF

2ZEMHFWLYHV RI % XVLQHVYVY 3URFHVYVY ODQDJHPH!

7KH REMHFWLYH RI EXVLQHVY SURFHVY PDQDJHPHQW LV W
Q\ LQIRUPDWLRQ RQ WKHLU RZQ EXVLQHVV SURFHVVHV WR
WR DFKLHYH FRUSRUDWH JRDOV DV D UHVXOW Rl %30 7KF
WKH FRPSDQ\YfV EXVLQHVV SURFHVVHV FUHDWLRQ RI SUR
PLIDWLRQ RI EXVLQHVV SURFHVVHV GRFXPHQWDWLRQ RI V
GXH WR OHJDO UHTXLUHPHQWY SURFHVV RULHQWHG FRVYV
EXVLQHVV XQLWV ZLWK FOHDUO\ GH,QHG UROHV DQG ULJK
SURFHVYV PXVW EH AH[LEOH HQRXJK WR EH WKH H[FHSWLRC

%URFNH - B5RVHPDQQ O +DQGERRN RI %XVLQHVV 3URFHVY ODQDJHF
<RUN S



,W LV LPSRUWDQW WKDW FOHDU LQWHUIDFHY EHWZHHQ WKl
FHVV FKDLQV DQG QHVWLQJ RI SURFHVVHY FDQ EH HDVLO\ |

5HIDUGLQJ WKH REMHFWLYH %30 LV DQ HFRQRPLF PDQDIJI
PHUH VFRSH RI WDVNV LQ WKH LQIRUPDWLRQ WHFKQRORJ\
WKH %30 LW LV WKHUHIRUH QHFHVVDU\ WR H[DPLQH WKH H|
,7 GLPHQVLRQ VLPXOWDQHRXVO\

3URFHVV RULHQWDWLRQ LV FRQVLGHUHG D FHQWUDO FRPSI
KROGHU YDOXH LQ WKH FRPSDQ\ '"HXWVFKH /XIWKDQVD $*
FRPSDQ\fV KLVWRU\ D IXQFWLRQDO GLYLVLRQ GULYHQ WK
VWUXFWXULQJ SURMHFW KDV EHHQ UHSODFHG E\ D QHZ DT
PHQW SURFHVV RULHQWHG WKLQNLQJ 'HWDLOHG LGHQWL |
ARZV LQFOXGLQJ SDUWLFLSDWLQJ UHVSRQVLELOLWLHV ZL
FRPSDQ\ ZDV HVVHQWLDO IRU UHYHDOLQJ PDQ\ REVWDFOH)\
YDOXH FUHDWLRQ 3UREOHPV PRX®IGOBMHEBLHFNRAYXH®DQG VR
WKURXJK WKH SURFHVV RI WKLQNLQJ DFURVV GHSDUWPHQ
RI FOHDU LQGLFDWRUV ,Q JHQHUDO SURFHVV GH¢QLWLRQ
ZKLFK LQFOXGHY FRUH SURFHVVHV RI WKH /XIWKDQVD *UJ
E\ D VSHFLDO FRUH SURFHVV RZQHU

7KH /LIH &\FOH RI %XVLQHVY 3URFHVVHV

7KH OLIH F\FOH RI D EXVLQHVYVY SURFHVV FRQVLVWYV RI PRG
DQG RSWLPL]DWLRQ WKURXJK UHVWUXFWXULQJ

%XVLQHVV SURFHVV PRGHOLQJ LV D SUHUHTXLVLWH

UHHQJLQHHULQJ $ EXVLQHVV SURFHVV PRGHO LV WKH
FHVV PRGHOLQJ 6SHFL{F DFWLYLWLHY DQG WKHLU VH
WKH SURFHVV RI GH¢QLQJ WKH DFWLYLW\ PRGHO 6SHF
WR SHUIRUP EXVLQHVV SURFHVV DFWLYLWLHV DUH LG
GH¢QLQJ WKH GDWD PRGHO 7KLUGO\ WKH RUJDQL]DWL
E\ WKH H[SODQDWLRQ Rl WKH FRPSDQ\ V RUJDQL]DWLR
UHODWLRQVKLS EHWZHHQ WKH RUJDQL]DWLRQDO XQLW
VXE SURFHVVHV PXVW EH OLQNHG DQG WKH LQWHUIDFH!
GH¢QHG 7KLV LQGLFDWHV ZKLFK GDWD DUH QHHGHG W]
WLRQ IXQFWLRQV LQ GLIIHUHQW RUJDQL]DWLRQDO HQY]|

JLVFKHUPDQQV * 3UD[LVKDQGEXFK 3UR]JHVVPDQDJHPHQW ,ER 6FKULI
‘U *|W] 6FKPYSGLWLRQ *LH%HQ s

ODYHULFN %X\LQJ RU ZLOG VKRSSLQJ LV D WHUP IURP SURFXUHPHQW
FRQFHSW LV FDOOHG ODYHULFN %X\LQJ ZKHQ GHSDUWPHQWY DUH LQGLVFL
SURYLGHUV XVXDOO\ VHUYLFH SURYLGHUV ODYHULFN %X\LQJ LV WKH AOD
&KDQQHO  :DQQHQUDHROMAKHLHFKH 9HUKDQGOXQJVI*KUXQJ LQ (LQNDXI XQG /I
3USHGLWLRQ s



,PSOHPHQWDWLRQ RI EXVLQHVYV SURFHVYVY PRGHOV LV G
D EXVLQHVYVY SURFHVV PRGHO LQWR WKH LQIRUPDWLRQ
FRPSDQ\ 7KLV LQYROYHV WKH LVVXH RI LQIRUPDWLRQ
EH XVHG WR VXSSRUW DQG DXWRPDWH EXVLQHVV SUR|
WR ¢QG EHVW SUDFWLFH

2SWLPL]LQJ EXVLQHVV SURFHVVHV LV DOVR UHIHUUHG
UHHQJLQHHULQJ %35 DQG LV QHHGHG ZKHQ IRU H[DI
WLRQDO VWUXFWXUHV DUH LQWURGXFHG RU FRPSDQ\
DQG EXVLQHVV SURFHVVHV DUH UHVWUXFWXUHG VWUHI
¢JXUHV VXFK DV WKURXJKSXW WLPH IDPLOLDUL]DWLF
FKHENHG LQ WKH SURGXFWLRQ HQYLURQPHQW

$ EXVLQHVYVY SURFHVV LV EDVHG RQ FRUSRUDWH VWUDWHJ\
7KH WDUJHW IUDPHZRUN LV VSHFL¢{¢]HG LQ WKH FRUSRUDYV
Q\ 7KH SURFHVV PRGHO GH¢{;QHV WKH GHVLJQ RI SURFHYV
SURFHVV SHUIRUPHUYV

7KH DOLJQPHQW RI EXVLQHVV SURFHVVHV ZLWK WKH FRPSEC
WKURXJK LQYHVWLIJDWLRQ RI PHDVXUDEOH FRQWULEXWLRC
IXO;O0OPHQW RI FRUSRUDWH REMHFWLYHV $V D SDUW RI \
WR LGHQWLI\ XQSURGXFWLYH RU UHGXQGDQW EXVLQHVV ¢
RI XQSURGXFWLYH EXVLQHVV SURFHVVHV LV UHVWUXFWXU
FRPSO\ ZLWK FRUSRUDWH JRDOV

$ WHFKQLFDO FRQFHSW LV FUHDWHG LQ DGGLWLRQ WR WK
QHVV SURFHVVHV 7KHUHIRUH WKH EXVLQHVV SURFHVV LV
D GLYLVLRQ LQWR VXE SURFHVVHV ZKLFK FDQ EH SHUFHL
EH DXWRPDWHG

ORQLWRULQJ LV D FRQWLQXRXV VFRSH RI WDVNV DLPLQJ
LQYROYHYVY FRPSDULVRQ RI WKH DFKLHYHG UHVXOWY ZLWK
VXOWYV DUH WKH EDVLV IRU SURFHVV FRQWUROOLQJ +RZH
WURO LQFOXGHV WKH WDFWLFDO DQG VWUDWHJILF DVSHFW
ZLWK WKH FRQFHSW RI SURFHVV VFRUHFDUG

7KH %DVLFV RI 3URFHVYV 2SWLPL]DWLRQ

BURFHVV RSWLPL]DWLRQ LV GH¢QHG DV D JUDGXDO DQG VX'
Q\fV FRPSHWLWLYHQHVYV E\ DOLJQLQJ WKH SURFHVVHV ZL\
7TKHUHIRUH WKH IRFXV LV RQ FXVWRPHU GULYHQ SURFHV)\
QR UDGLFDO UHGHVLJQ RI WKH H[LVWLQJ SURFHVVHV EXW

7KLV DSSOLHV WR FXVWRPHU UHODWHG EXVLQHVV SURFH'
SURFHVVHVY WULJJHUHG E\ FXVWRPHU DFWLRQV $Q H[DP

*DGDWVFK $ RS FLW S



VDOHV RUGHU SURFHVVLQJ ZLWK WKH FRQVWUXFWLRQ RI D
7TKHVH SURFHVVHY DUH FOHDUO\ LQ IRFXV KRZHYHU WKH)
VWUHDP DQG GRZQVWUHDP SURFHVVHV 7KHUHIRUH D VW
FDXVH HIITHFW SULQFLSOH VKRXOG EH XVHG

Among the economic-organizational methods, there are the following options

e Renunciation. 7KLV LQFOXGHV PHGLD GLVFRQWLQXLW\ SURF
DPSOH XQQHFHVVDU\ OLFHQVLQJ UHTXLUHPHQWYV

e OQutsourcing. ([WHUQDO VSHFLDOLVWY ZKR GR QRW FRXQW
SDQ\fV RZQ VWUHQJIJWKY FDQ LPSOHPHQW WKHVH SURF

e Group. 7KLV LV RQH RI WKH EDVLF LVVXHV RI SURFHVV PELC

OLVKLQJ SURFHVYV UHVSRQVLELOLW\ E\ DVVLJQLQJ SUR
DJHUV

« Parallelizing. $ FODVVLF PHWKRG RI OHDG WLPH UHGXFWLRQ
QLQJ FDQ JHQHUDOO\ EH DSSOLHG WR SURFHVVHYV

» Displacing process steps. )RU H[DPSOH D FRPSOHWH UHFRUGLQJ
WRPHU LQIRUPDWLRQ XSRQ WKH FUHDWLRQ RI D VDOHYV

* Accelerating +HUH IRU HI[DPSOH FHQWUDO GRFXPHQWDWLR
HV LQ %30 DV EHVW SUDFWLFH OHDGV WR WKH SRVVLEI
VLGHUDWLRQ RI WKH FKDQJLQJ SURFHVV HQYLURQPHQ
UHTXLUHPHQWYV

6XFFHVV )DFWRUV LQ 3URFHVV 2ULHQWHG 3URGX

7KH SUHYLRXV VHFWLRQV GHVFULEH SURFHVV RULHQWDWL|
IURP WKH HFRQRPLF RUJDQL]BWVRIGDRQSWKEOWS BR FFHWWZ R UL
WDWLRQ LQ WKH FRPSDQ\ RUJDQL]DWLRQ DQG FRUSRUDWF
FRYHUV SURGXFWLRQ VXFFHVV IDFWRUV RQ WKH RQH KDQG
RQ WKH RWKHU KDQG

%DVHG RQ WKH XQGHUVWDQGLQJ RI FRQWUROOLQJ DV D V
PHQW V\WVWHP DQG D FRRUGLQDWLRQ IXQFWLRQ FRQWURO
GOH Rl WDVNV EXW DV D SURFHVV 7KH FRQWUROOLQJ SU

WKH SURGXFWLRQ SURFHVV XQGHUVWDQGLQJ WKH SURFH)
WKH SURFHVYV

7KH FRPSDQ\ ® IRU $00 *PE+ " LQ 6ZLW]JHUODQG SXEOLVKHG 3:LWK L*L
DELOLW\ WR SURFHVV NQRZOHGJH DW WKH VRXUFH QDPHO\ WKH SURFHV
PDQDJHG DQG VKDUHG DFURVV WKH HQWHUSULVH WKURXJK D SURFHVV U]
SURFHVVHV EHIRUH WKH\ DUH LPSOHPHQWHG LQ DQ H[HPSODU\ V\VWHP LV
WLDWLYH IRU SURFHVV DXWRPDWLRQ 7KH DXWRPDWLRQ RI QRQ RSWLPL]
FHVV LQHI{(FLHQFLHY DQG WKH DOUHDG\ H[LVWLQJ SUREOHPV =~ $FFHVV K
FK L*UDI[ 3V HNXUV WHLO KWP



,GHQWL{FDWLRQ RI WKH 6XFFHVV )DFWRUYV

6HUYLFH TXDOLW\ RI FRQWUROOLQJ LV WKH FHQWUDO SDU
JHQHUDO DQG SURGXFWLRQ FRQWUROOLQJ LQ SDUWLFXOLI
TXDOLW\ LV FDUULHG RXW ZLWK UHJDUG WR SURFHVV TXD!
HYHU VLQFH WKH TXDOLW\ RI UHVXOWY FDQ RQO\ EH PHD\
WKH SURFHVV IRFXVLQJ RQ WKH TXDOLW\ RI UHVXOWYV LV
PRGHUQ SURGXFWLRQ FRQWUROOLQJ

%DVLFDOO\ SURFHVV TXDOLW\ LV D SUHUHTXLRLWH IRU DF
UHVXOWY 3URSHU FRQFOXVLRQV PD\ EH GUDZQ IURP UHV.
WKURXJK DFFXUDWH PHDVXUHPHQW RI NH\ SHUIRUPDQFH |
IRUH SURFHVVHV DQG RXWFRPHVY DUH FORVHO\ OLQNHG

.QHXSHGH{QAXMOLW\ PRGHO IRU WKH DVVHVVPHQW RI SUR

« $JUHHPHQWYV DQG SURPLVHV

e '"H¢QHG HPEHGPHQW LQ WKH SURFHVV HQYLURQPHQW

e (IIHFWLYHQHVV

« 4XDOLW\ RI UHVXOWV

« &XVWRPHU VDWLVIDFWLRQ

e %XVLQHVV EHQH W

« (1¢FLHQF\

« 3URGXFWLYLW\

« 5HXVH RI UHVXOWYV

« 4XDOLW\ FRVWYV

« &RQIRUPLW\ WR UHOHYDQW VWDQGDUGY DQG VSHFL¢FI

« 3URFHVV FDSDELOLW\

« 3URFHVV VWDELOLW\

+HLPHO DUJXHV WKDW SURFHVV TXDOLW\ UHODWHV WR WKH RSHUDWLI
DQG WKXV IDFHV YDULRXV GLI¢FXOWLHV 7KLV RSLQLRQ LV DOVR IROORZH
PDWLRQ WHFKQRORJ\ EDVHG RQ FURVYVY OLQNLQJ ZLWKLQ WKH IRXUWK LQG
SDEOH RI DFFHVVLQJ UHDO WLPH GDWD DQG HYDOXDWLRQV GXULQJ WKH S
DQG HYDOXDWH WKH FDOFXODWLRQ RI DOWHUQDWLYHV +HLPHO - 3URIH
LVLHUXQJ 'HWHUPLQDQWHQ XQG (UIROJVZLUNXQJHQ 6SULQJHU *DEOHU

$FFRUGLQJ WR WKH VWDQGDUGV RI (1 ,62 VWDQGDUGY DUH FUHD)
SOHV RI TXDOLW\ PDQDJHPHQW PHDVXUHV 7RJHWKHU WKH\ IRUP D FRKH
LW\ PDQDJHPHQW V\VWHPV WR IDFLOLWDWH PXWXDO XQGHUVWDQGLQJ C
.QHXSHU:DY LVW HLJHQWOLFK BHRYKXVYWUTRWOWWHNV\PSRVLXP DW WKH 8QL

%HUOLQ ZZZ LQIRUPDWLN GH
,ELG S



%DVHG RQ WKHVH TXDOLW\ UHTXLUHPHQWY WKH IRFXV RI W
LVIDFWLRQ DQG VDWLVIDFWLRQ PDQDJHPHQW &XVWRPHU V
HYDOXDWLRQ RI WKH GLVFUHSDQF\ EHWZHHQ H[SHFWDWLR
Rl QHHGY L H SHUIRUPDQFH &XVWRPHU VDWLVIDFWLRQ D
WHUPV Rl FRQWUROOLQJ FXVWRPHU VDWLVIDFWLRQ UHIHU
PDQDJHPHQW 7KH PDQDJHPHQW XVHV WKH FRQWUROOHUTV
DIJHPHQW GHFLVLRQV 7KH PRUH VDWLV,{HG WKH PDQDJHPF
RI FRQWUROOLQJ GXH WR LWV GHFLVLRQ PDNLQJ UHOHYDC
FRQWUROOLQJ LQIRUPDWLRQ

6LQFH SURYLVLRQ RI LQIRUPDWLRQ LV WKH EDVLV Rl PDQDJ
KDV DQ LQAXHQFH RQ PDQDJHPHQW GHFLVLRQV 7KH PRUH
LQIRUPDWLRQ LV WDNHQ LQWR DFFRXQW LQ GHFLVLRQ PDN
JUHDWHU WKH LQAXHQFH DQG WKXV PRUH VXFFHVVIXO FRQ

7KH RSHUDWLYH VXFFHVV RI FRQWUROOLQJ LV LQFUHDVHG
FLVLRQV GXH WR WKH HI¢FLHQF\ RI FRQWUROOLQJ LQIRUF
WKH ¢HOG Rl FRQWUROOLQJ DUH GH¢QLQJ WKH EDVLF IXQF
WKH UDWLRQDOLW\ Rl PDQDJHPHQW GHFLVLRQV RQ WKH RQ
IXQFWLRQ RI FRQWUROOLQJ RQ WKH RWKHU KDQG

(PSLULFDO HYLGHQFH IRU WKH VXFFHVV RI SURFHVV RULH(
EHHQ FUHDWHG E\ VHYHUDO DXWKRUV DQG WKHLU UHVHDUF
IRU IXUWKHU LQYHVWLJDWLRQ

,Q DGGLWLRQ WR FXVWRPHU VDWLVIDFWLRQ D NH\ VXFFHYV
TXDOLW\ RI GDWD EDVHG RQ WKH FRQFOXVLRQV RI FRQWUH
GLVFXVVHG LQ WKH SUHYLRXV FKDSWHUV RI WKLV ERRN FR

9DOXH 'ULYHUV DQG 9DOXH ODQDJHPHQW RI 0DQ

,Q WKH SURGXFWLRQ PDQDJHPHQW WKH DOLJQPHQW RI LC
¢QDQFLDO VXFFHVV RI WKH FRPSDQ\ OHDGV WR WKH TXHVYV
GXFWLRQ WR LQFUHDVLQJ FRPSDQLHVY YDOXH $FFRUGLQJ
3« WR GHOLYHU WKH YDOXH SURSRVLWLRQV DQG VKDUHKRO
(QDQFLDO UHWXUQV ~

‘HEHU GH¢QHV WKH IXQFWLRQ RI FRQWUROOHUV DV PDLQO\ NHHSLQJ W
GHFLVLRQV :HEHULQGXKDX®QU LQ GDV &RORWRWERLIPAISKDVL]HV WKH FRRUGL
QDWLRQ IXQFWLRQ RI WKH FRQWUROOLQJ +RUYiIWK 3 HW DO

+HLPHO - RS FLW S

%DXHU - +D\HVVHQ ( 3URGXNWLRQVNHQQ]DKOHQ &RPHWLV :LH\



Figure 17: Value Driver in Production

Source: $ASWGIWRP ¥DXHU-  + D HWHQ ( S

YDXHUKDVGHQHG  YDOH JHQHIDRY R Z KIEK HJI KWDUH IQFOGHG IQWH SUHYL
RXV IXUH ) URP \WH PXRP HUV SHWSHRIYH P HHWD) GHDGIRHY DQG SURGXAIRQ
AH LEIOWV IXQONHUWHTXILHP HQW 3 URGXRIRQ AH| LELOV 1V DFKIHYHG B\ LQYHIY
LOIQQRYDMRQY VXFK DV AH] LE®IP DQXIDRPXUQ) \A VAMP V/ DV'Z HODV \KH DSSURSUD\M
LQIRIP DIRQ \WFKCRBI\

$ CRIMHUFXFIDCBRIQM HQHUIDRULY FD@IG AP H\R P DUNAW Z KIEK LV \WH WP HVSDQ
IURP SURGXPVIGHD DQG SURGXFIRQHQ ICHHUQ) \RP DINAVDXQRK W VP XGBICH

RXVHQIQHHUQ)  SURFHW RZ GHY FRXG EH IQYRIHGLQ\WH GHYHBSIQ) SURFHW DW
DQHDW® AR H



7KURXJKSXW WLPH RI RUGHUV WKURXJK SURGXFWLRQ RU V
ZRUN LV GLUHFWO\ FRUUHODWHG ZLWK VHOI VFKHGXOLQJ
FXVVHG LQ WKLV ERRN LQ &KDSWHU FRYHULQJ WKH PDQ
WHP 0(6 7KH GHYHORSPHQW IURP FODVVLF FHQWUDO SUF
GHFHQWUDOL]HG VHOI FRQWUROOLQJ SURGXFWLRQ XQLWYV
DIIHFW WKH AH[LELOLW\ DQG UHGXFH WKURXJKSXW WLPH |,
SKDVHV LQ WKH SURGXFWLRQ SURFHVV VXFK DV VHWXS WU
EH UHGXFHG ZLWK SURFHVV LQIRUPDWLRQ DYDLODELOLW\ L

7R LQFUHDVH WKH HFRQRPLF UHVXOW RI WKH FRPSDQ\ WK
(¢IJXUHV DV PHQWLRQHG LQ WKH SUHYLRXV ¢(JXUH 7KH YDO
ZD\ FDQ EH XVHG IRU SURFHVV HYDOXDWLRQ

3URFHVYVY 6FRUHFDUG IRU BURGXFWLRQ &RQWUR/

JURFHVV FRQWUROOLQJ FDQ EH YLHZHG DV SDUW RI WKH
ZLWK WKH IRFXV RQ SUWRFHWW BV RUKE DUIMGD YDULDQW RI WK
JHQHUDO %DODQFHG 6FRUHFDUG %6& ,WV FKDUDFWHULVYV

* J)RFXV RQ WKH VWUDWHJILF DIJHQGD RI WKH FRQFHUQHG
e 6HOHFWLRQ RI D VPDOO QXPEHU RI GDWD LWHPV WR EH

« OL[ RI ¢QDQFLDO DQG QRQ ¢QDQFLDO GDWD LWHPV ZKL]
ZLWK JRDOV DQG REMHFWLYHV ZLWKLQ SHUVSHFWLYHV

7KH 3URFHVYVY 6FRUHFDUG KDV EHHQ GHYHORSHG DV D NH\
PHQW DQG FRQWURO V\VWHP 7KH 6FRUHFDUG FRQVLVWYV R
LOWHUGHSHQGHQW DQG UHFRQFLOHG SHUVSHFWLYHV %DV
VSHFWLYHV LQWHUQDO SURFHVVHV DQG OHDUQLQJ JURZ
FXVWRPHUV DQG ¢QDQFLDO SHUVSHFWLYH DYKH[WHUQDO L
LOQGLYLGXDO SHUVSHFWLYHV RI WKH %DODQFHG 6FRUHFDUG
RI EXVLQHVV SURFHVVHV ZKLFK VKRXOG VXSSRUW EXVLQH!
DV SRVVLEOH

S1RPLQDOO\ WKH %DODQFHG 6FRUHFDUG DSSURDFK ZDV VX
QHVV SURFHVVHV EXW LQ IDFW PRVW RUJDQL]DWLRQV KD
WUDGLWLRQDO GHSDUWPHQW EDVHG RUJDQL]DWLRQDO GH!'
WKDW .DSODQ DQG 1RUWRQ XVH GR QRW UHSUHVHQW D YHL
LQJ RI EXVLQHVYV SURFHVVHYV ~

B3RSRYLUO & 9LWHI]ILG 1 S5HYL]LMD L DQDOL]D # LQVWUXPHQWL XVSMFE
OXND $XGLWLQJ DQG $QDO\VLV = 7KH LQVWUXPHQWY RI VXFFHVVIXO GHF

S

+DUPRQ 3 $ 6FRUHFDUG IRU 3URFHVV 0DQDJHUV %XVLQHVV 3URFHVYV

KWWS zZzZZ ESWUHQGV FRP D VFRUHFDUG IRU SURFHVV PDQDJHUYV



37RGD\ PRVW FRPSDQLHV XVH VRPH NLQG RI D PRGL¢HG \
ORUHG WR WKHLU VSHFL¢F RUJDQL]DWLRQDO QHHGV B6LPL
VXFK DV WKH 6XSSO\ &KDLQ &RXQFLO 6&& KDYH GHYHORS
WDLORUHG WR WKH QHHGV RI D SURFHVV EDVHG DSSURDFk
3URFHVV 7UHQGV KDV ZRUNHG ZLWK FRPSDQLHV WR DGRS
IRU RUJDQL]DWLRQV HPSOR\LQJ D PDWUL[ GHVLJQ DQG KD
SURFHVV PDQDJHUV ~

$Q LOQWHUHVWLQJ IXUWKHU GHYHORSPHQW DQG D GLIIHUHC
YLGHG E\ =DRHO/R RJRCHEY 6FRBBEFDV® IXUWKHU GHYHOR
PHQW RI WKH %DODQFHG 6FRUHFDUG %6& GRHV QRW KDY
SHUVSHFWLYHV RI WKH %6& ¢(QDQFHV SURBUHYVHV HPSOF
controlled uniformly via the processview. )URP D KROLVWLF SRLQW Rl YLHZ
HHY DQG FXVWRPHUYV DUH DQ LQWHJUDO SDUW RI EXVLQHYV

7KH FHQWUDO PDQDJHPHQW FRQWURO YLD WZR PHDVXUHP|
XUHPHQW V\VWHPV DUH

« BKRUW DQG PHGLXP FRQWURO RYHU PRQHWDU\ LVVX}!
UDQJHV SUR¢WDELOLW\ DQG (QDQFLDO VWUHQJWK

« OHGLXP DQG ORQJ WHUP FRQWURO RYHU IRXU NH\ SHU|
,QQRYDWLRQ
&XVWRPHU OR\DOW\
3URFHVV VWDELOLW\
&RUSRUDWH FXOWXUH

.3, DQG PRQHWDU\ PHWULFV DUH LQ D VWURQJ LQWHUDFW
DQG VXFFHVVIXO FRUSRUDWH GHYHORSPHQW LV SXUVXHG
YDOXHV UHAHFW WKH VXFFHVV Rl FXUUHQW RSHUDWLRQYV

+DUPRQ 3 8VLQJ D %DODQFHG 6FRUHFDUG WR 6XSSRUW D %XVLQHV\
ZZ2Z SEWUHQGV FRP

=DQJO + 3URFHVV 6FRUHFDUG 8QLYHUVLW\ RI OXQLFK KWWS GRG
S3URFHVV6FRUHFDUG KWP



Figure 18: Process Scorecard Production
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7TKH FRPSDQ\ DV D ZKROH DQG LQGLYLGXDO EXVLQHVV SU
WKURXJK WKH PDQDJHPHQW RI SURFHVV VFRUHFDUGYV $QC
WLYHVY DUH RSHUDWLRQDO PHDVXUHYVY SURMHFWYV H J E X
%30 SURMHFWY W FRXOG EH H[DPLQHG ZKHWKHU WKH SUF
RU ZKHWKHU LW QHHGY LOWHUYHQWLRQ LQ WKH SURMHFW

W VKRXOG EH SRLOQWHG RXW WKDW WKH %DODQFHG 6FRUHF

FRPPXQLFDWLRQ DQG OHDUQLQJ VI\VWHP QRW D FRQWURO
controlling system are:

- &RQWUROOLQJ WDVNYV

- &RQWUROOLQJ RUJDQL]DWLRQ
« &RQWUROOLQJ LQIRUPDWLRQ
« &RQWUROOLQJ LQVWUXPHQWYV

7KH LQWHUQDO FRQWURO V\VWHP LV D VXE VIVWHP Rl WKH
QLQJ DQG FRQWURO V\VWHP DQG LQIRUPDWLRQ SURYLGLQJ



7 K H two essential characteristics of controlling are

6\VWHP IRUPLQJ DQG FRRUGLQDWLRQ LQ WKH VHQVH R
VIVWHP DQG PHDVXUHPHQW FRQFOXVLRQV

6\VWHP FRXSOLQJ ZKLFK PHDQV LQWHJUDWLRQ RI GLI
PDWLRQ V\VWHPVY DQG WKH FUHDWLRQ DQG DQDO\VLV F

7TKHUHIRUH WKH VFRUHFDUG SURFHVV UHFRUGV GHFLVLF

GLITHUHQW SHUVSHFWLYHV IRU WKH FUHDWLRQ RI D FRQV
GLITHUHQW VFHQDULRYV

4.2. Strategic Process Controlling

7KH REMHFWLYH RI SURFHVV PRQLWRULQJ LV WR HVWDEO
FRPSDQ\ 7KLV LQFOXGHV D KROLVWLF YLHZ RI EXVLQHVYV
WKDW OHDGVY WR D EXVLQHVV PRGHO )URP WKH DVSHFW RI
FROWUROOLQJ VXSSRUWYV WKH VWUDWHILF SURFHVV PDQ
RZQHUV LQ PDQDJLQJ WKHLU SURFHVVHV WKURXJK PDQDJ
SURFHVV FRQWUROOLQJ KHOSV WKH PDQDJHPHQW LQ VWUL
O\][LQJ YDULRXV LQWHUQDO DQG H[WHUQDO IDFWRUV ZKLFI

7KH VXEMHFWY RI DQDO\VLY DUH VWUDWHJILF SURFHVV REN
DOWHUQDWLYHV 3URFHVV RULHQWDWLRQ VXFFHVV DW DO
HQVXUHG LQ SDUWLFXODU WKHUH LV WKXV QR RUJDQL]D)
VWUDWHJI\ DQG RSHUDWLRQDO PDQDJHPHQW RI WKH FRPSD

2EMHFWLYHVY DQG 6WUDWHJ\

7KH REMHFWLYH RI VWUDWHIJLF SURFHVV FRQWUROOLQJ LV
MHFWLYHV DQG EXVLQHVV SURFHVV VWUDWHJ\ | RSHUDWL
EH UHDFKHG D VWUDWHJLF DQDO\VLV SURFHVV PXVW EH L
WKHUH LV DOVR WKH SRVVLELOLW\ WKDW H[WHUQDO HYHQ
FRPSHWLWRUV LQ WKH PDUNHW ZKR VWDUW DQ DQDO\VLV R

7KH 6FRSH RI 7DVNV RI 6WUDWHJILF 3URFHVV &F

Strategic process controlling is responsible for a holistic view of business pro-
cesses and for establishing and maintaining an integrated and holistic com-
pany management approach $QRWKHU DVSHFW LV PDLQWDLQLQJ WD
F\ R WKH REMHFWLYHV RI RSHUDWLRQDO DQG VWUDWHJIL
VSLULW RI FRQWUROOLQJ VWUDWHJILF SURFHVV FRQWURC

$KOULFKYV ) .QXSSHUW] 7K &RQWUROOLQJ YRQ *HVFKIIWVSUR]HVVH(
KPHQVVWHXHUXQJ XPVHW]HQ QG HGLWLRQ 6FKIIIHU 3BRHVFKHO 6WXWW.



7KH P DQDU HP HQAQHHGY VWD LED@ UHBIYDQUSURFHW QI RUP DURQ\R Z KIFK \KH
3 URFHW 6 FRUHFDUG LV D YDODE®! FRQUEXURQ

7 KH SURFHW FRGFHSWY QRWIP G \R VSHALF SURFHW FRQIRER) KDV LQAX

HQFHG DODVSHAW R FROART |, Q WH SDWVFRQIRE) XVHG\R EH YHY GHSDW
P HQBODQG IXQRIRQ UHDWG 7KH IRFXV Z DV RQ FROARTY \KH P DQXI DRXUQY

QAWIEXWRQ HW 2 QO 1Q UHFHQA HDWY KDV IMEHHQ UHFRJ Q) HG \WDVWKH SOQQQ)

P DQDI HP HQAVDQG FROARCR! QWM UDWIG SURFHWHV R VXSSTHLY IV FUXAIDOR FXV
\RP HY 0 RUHRYHU ICFUHDVIQ) SURSRIMRQR! FRVWV 1V J HGHUIDWG LOWKH SURFHMVWHY
7 KHVH DUH RIWQ FRAV \KDWFDQQRAEH QUHA® DWAIQHG \R D SURGXFWWH \R

FD®IG *RYHKHDGY  $ SURFHW DQDOMY IV GHFHWDW \R P DNHWHP  YIVIE®

7KHWIWQ) SRIONRUSURFHW REMPYHY P XW\D@ D\ V EH \WH FRP SDQ V BQJ

WP VDWW \WWDWZ LOEH IX@ IRWP XOWG B\ WH “RDUG RUWH 0 DQRIHP HQW
) BRP WLV SROMR YIHZ  VSHAL F REMIFYHV Z 1QEH GHUIYHG |RUHDRK SURFHW 7 KH
IR®Z IQJ ¢JXUH SURVIGHV DQH DP S®I

Figure 19: Corporate Strategy as a Basis for Process Evaluation

Source: 0 RA¢HGIURP ) IHGBU S

$CAMRD® GH.QURQR D JHQHDCSHWSHAYH IRUWH HQMH FRP SDQ DQG HQ
VXUQ) \WH GWHP ICDIRQ R LQIRUP DUIRQ DFURW DR DY DURQDOBIYHY R \WH
FRP SDQ EHRQIV Z MIQ\WH VFRSH R MWV R VMDA LE SURFHW FROARTR)



7KH VXSSRUW RI WKH LQIRUPDWLRQ DQG FRPPXQLFDWLR
WKURXJKRXW WKH: LARK NARRIZVY WHFKQRORJ\ LW FRXOG EH
WKH UHVSRQVLEOH HPSOR\HHV DUH DXWRPDWLFDOO\ LQI
UHTXLUHVY DFWLRQ

7ULJIJHULQJ WKH $QDO\VLYVY 3URFHVYV

7\SLFDO LQSXW LQIRUPDWLRQ IRU WULJJHULQJ VWUDWHJL
GLVRUGHUV 7KHVH DUH HDUO\ ZDUQLQJ VLJQV WKDW PD\
SURFHVYVY JRDOV W LV LPSRUWDQW WR EH IDPLOLDU ZLW|
WKH FRPSDQ\ WR UHFRJQL]H WKH VWUDWHJLF QDWXUH RI V
WKHP DQDO\WWLFDOO\ 7KLV FDQQRW EH DVVXPHG E\ WKH Sl
SURFHVVHV 7KLV RQFH DJDLQ SRLQWV RXW WKH VSHFLDO

7 K Hriteria for evaluation of information-triggering process controlling D UH
GHVFULEHG EHORZ

e Assumption controling: FRPSDULQJ WKH LQIRUPDWLRQ ZLWK WK
WLRQV ,QIRUPDWLRQ FDQ RQO\ EH LOQWHUSUHWHG FRL
SDUHG ZLWK WKH DVVXPSWLRQV DERXW WKH H[LVWLQJ
WKH DFWXDO SURGXFWLRQ YROXPH PXVW (UVW EH FR
SURGXFWLRQ YROXPH WR EH FDWHJRUL]HG +RZHYHU W
SODQQHG DQG DFWXDO SURGXFWLRQ YROXPH LV LQVXI
LQIRUPDWLRQ PXVW EH XVHG WR FRUUHFWO\ DVVHVV W
HUDO FRQGLWLRQV DQG WLPH IDFWRUV ZKHUH DSSURS

e Scenario controlling: HYDOXDWLRQ RI WKH DFWXDO LQIRUPDWLR
DQEDO\VLYV $ SDUW RI WKH VFHQDULR DQDO\VLV LV DQD
YLGXDO YDULDEOHYVY RQ D SDUWLFXODU SRUWIROLR 7K
WKH IXWXUH SURJUHVV RI WKH SURFHVV WR EH DQDO\]l
LQAXHQFLQJ IDFWRUV DUH FRUUHODWHG QH[W DQG SR
IDFWRUV KDYH WR EH LGHQWL¢{HG 7KUHH VFHQDULRYV
FRXQW D SRVLWLYH SURJUHVYVY RSSRUWXQLW\ DQG DQF
WKLUG VFHQDULR LV EDVHG RQ SUREDEOH SURJUHVYV
XUHV ZLOO EH GH¢{¢QHG DIWHU GH¢{QLQJ LQWHUUXSWLRC
WUDQVPLWWHG RQ ERWK WKH VXEMHFW PDWWHU DQG V'
LPSDFW DQDO\WLY WKH VWUDWHJILHYVY DQG VFHQDULRYV
3:KDW KDSSHQV LI , XVH VWUDWHJ\ ZLWK VFHQDULR "

$Q RUFKHVWUDWHG DQG UHSHDWDEOH SDWWHUQ RI D EXVLQHVV DFWI
JDQL]DWLRQ RI UHVRXUFHV LQWR SURFHVVHV WKDW WUDQVIRUP PDWHUL
IRUPDWLRQ 6RIWZDUH $* 7KH DXWRPDWLRQ RI D EXVLQHVV SURFHVV
GRFXPHQWYV LQIRUPDWLRQ RU WDVNV DUH SDVVHG IURP RQH SDUWLFLSLEL
WR D VHW RI SURFHGXUDO UXOHV ,Q %XVLQHVV 3URFHVV ODQDJHPHQW
*ORVVDU\ ZZZ VOLGHVKDUH QHW VNHPVOH\ EXVLQHVV SURFHVYV PDQDJHP
WULHYHG RQ $SULO



» Controlling of the critical success factors. 7KHVH DUH WKH NH\ SHU
IRUPDQFH LQGLFDWRUV WKDW PXVW EH UHDFKHG WR J
FRQWLQXHG H[LVWHQFH ,I| WKH FULWLFDO VXFFHVV IDF
RYHUDOO REMHFWLYHV RI WKH FRPSDQ\ DUH DIIHFWHG
JHQHUDO DUH GH¢{QHWGVH\REDRI{HG GHWHUPLQDWLRQ SUI
SURMHFW PDQDJHPHQW FOHDU DQG UHDOLVWLF REMH
WKH VWDNHKROGHUV HQVXULQJ UHVRXUFHV FODUL¢FD
QLWLRQ RI WKH VWDUWLQJ SRVLWLRQ HWF

Success factors for entrepreneurial innovation strategy in production are

» Technology roadmap: SHUVSHFWLYH YLHZ RI WKH SURGXFWLRQ
DQG WKH SURGXFWLRQ SURFHVV 7KLV LV W\SLFDOO\ G
RZQ SURGXFW GHYHORSPHQW DQG EHQFKPDUNLQJ ZLWHK

e Use of technology coordinators: WKH\ OLQN H[SHUW NQRZOHGJH I
YDULRXV RUJDQL]DWLRQDO XQLWV DOVR LQ WKH FRC(
WZHHQ FRPSDQLHV WKDW FROODERUDWH RQ FDUU\LQJ
DQG LQQRYDWLRQ

e Internal and external competence network: LW LQFOXGHV WKH SRZHU W
FRQWDFW UHVHDUFK LQVWLWXWHY DQG GHYHORSPHQW
SDQLHVY DOVR LQ WKH FRQWH[W RI VIPSRVLXPV 7KLV V)
DQG XVHG IRU WKH SXUSRVHV RI NQRZ KRZ WUDQVIHUV

JLHOGV RI $QDO\VLV

7KH WDVNV RI FRQWUROOLQJ LQ SURFHVY DQDO\VLY DUH U
V\VWHPV DQG VWDII 7KH IRFXV LV RQ WKH FRRUGLQDWLRC
DQG WKH GH¢{¢QLWLRQ DQG DSSOLFDWLRQ RI VWDQGDUGYV \
SURFHVVHV 7KH IROORZLQJ ¢JXUH SURYLGHV DQ RYHUYLH
DQG UHODWHG WDVNV RI SURFHVV FRQWUROOLQJ

Z2Z2Z KDXIH PHGFRQVXOW GH

5DPP $ .XW]OHE $ +LSS &KU (UIROJVIDNWRUHQ I«U GDV VWUL
PDQDJHPHQW LQ GHU 3URGXNWLRQ %HULFKWH DXV GHU ,1352 ,QQRYDW
S



Figure 20: Fields of Analysis in Process Controlling

Source: $KAEKV ) . QXSSHYW 7K S

" RAXP HOBMRQ R DQDOWY UHVXOV VKRX@ KDYH D ABQEDUG BHDWMG [RUP
$QH DP SBI R D SURGXPIRQ DCDOMY SURFHW LV \KH IRTZ [QJ

3URFHW SURGXPWEHYHBISP HQW
SURFHW REMPIYH P RQK GHYHBSP HOW
6DV SURVIPMG P DXUWRYHU P ROKV

&DXVHV OFNR WBAI FDSDRW |RUSURGXPWEHYHBSP HQWSURFHW P DQDU

HUXQUXSSRUWG E\ FRUSRUDW P DQDIHP HQVNH. SHURWP DQFH IQAFDRU
LQIRUP DURQ DUH LOFRQMMQW

,P SDRWRQ RINHUSURFHWHV VDBV SURFHW EXUEHQHG B\ GHD\ HG OXQRK

UHGXFHG FUHGEIOW DQG GW R VDB SRMQINDO

$IIHAMG DUHDV Rl DRIRQ WN@' SRMQIDY UHVRXUFHV SUR FRQARCH SHU
WH PXRP HUBHTXIUHP HQNV P DQDI HP HQWXSSRW



OHWKRGV RI 6WUDWHJLF 3URFHVYV $QDO\VLV

7KHUH LV D SULQFL SyoHcan@t ERREWER O tagndt meas-

ue 7KLV PHDQV WKDW REMHFWLYHV DQG PHWULFV PXVW EH
WKRGLFDOO\ ,Q EXVLQHVV DQG HFRQRPLF VWXGLHV FRUSI
DYDLODEOH EXW QHHG WR EH DGMXVWHG LQ WHUPV RI SU]
PDUNLQJ PHWKRGV 6:27 DQDO\VLVY DQG EXVLQHVV SURFHYV
DQDO\]HG LQ WKLV VHFWLRQ 7KHVH PHWKRGV DUH D UHSUH
WHJLF FRUSRUDWH PDQDJHPHQW PHWKRGV

7 K process analysis LV SULPDULO\ XVHG WR LQFUHDVH WKH FRPSD
QHVV DQG LPSURYH EXVLQHVYV PDQDJHPHQW UHVXOWYV $ FR
WLRQ FDQ EH DFKLHYHG E\ FUHDWLQJ WUDQVSDUHQW SURF

6XLWDEOH VWUDWHJILF DQDO\VLVY PHWKRGV DUH RQO\ WKR
SURFHVVEH®FMKPDUNLQJ FRQFHSW LV XVHG KHUH IRU SURFF
7K IBWOT analysis IRFXVHV RQ SURFHVV UHODWHG VWUHQJWKV
2SSRUWXQLWLHY DQG WKUHDWY DOZD\V QHHG WR EH WDNH ¢
GHFLVLRQ DERXW SURGXFWLRQ SURFHVVHV 7KH RXWVRXU
TXHVWLRQ ZKLFK SURFHVV DQG VXE SURFHVV VKRXOG EH R.
REWDLQ H[SHULHQFH DQG HQKDQFH WKH FRPSDQ\TV NQRZO

%HQFKPDUNLQJ

%HQFKPDUNLQJ LV DQ RQJRLQJ VAIVWHPDWLF SURFHVV RI FI
processes and performance indicators with the most successful company in the

branch % HQFKPDUNLQJ PD\ EH IRFXVHG RQ SURGXFWV VHUY|I
WLFHY DQG SURFHVVHV RI WKH UHFRJQL]J]HG OHDGLQJ RUJD
IGLVFRYHU VXFFHVV GULYHUV 7R GR WKLV WKH LQGLFDWI
SDQLHVY SXEOLFDWLRQV SXEOLF VWDWLVWLFVY DQG EUDQI
SXEOLVKHG E\ WKH 2UJDQL]DWLRQ RI (FRQRPLF DQG &RUSRI
YHU\ OHDVW WKH DLP RI EHQFKPDUNLQJ LV WR FDWFK XS .
DQG HYHQWXDOO\ RXWUXQ WKHP

%WHQFKPDUNLQJ FRXOG EH XVHG LQ VWUDWHJILF DQG RSHU
+RZHYHU WKH IRFXV RI WKH PHWKRG LV RQ SHUIRUPDQFH |
LV WKHUHIRUH PRUH IUHTXHQWO\ XVHG LQ VWUDWHJILF SUR

7KH REMHFWLYH RI EHQFKPDUNLQJ LV D FRPSDULVRQ ZLWK
RUHYHQ WKH EHVW FRPSDQLHY W LV WKHUHIRUH QHFHVV|
FULWHULD :LWK WKH VR FDOOHG *LQWHUQDO EHQFKPDUNL
DQDO\]HG )RU H[WHUQDO EHQFKPDUNLQJ WKH IRFXV RI W|
FRPSDULVRQ RI D VXEVLGLDU\ LQ D FRPSDQ\ JURXS DV ZHOC
JURXSY FRPSHWLWLYH EHQFKPDUNLQJ ,Q WKLV FDVH WK
LODULW\ RU FRPSDUDELOLW\ RI WDVNV



$VDQRQRQ) SURFHW EHQRKP DUINQI FROWWIW R VIMSV RUSKDVHV 7 KH EHQFK
P DUNQJ P HIWRG IRUSIRFHWHY LV EDVHG RQIQAFDRY EXVDOR TXDOBAMYH FRP

SDUVRQFUMMUD 7 KH GHWRWG [P SURYHP HQWP HDVXUHV FDQ EH VHBIFIYHD GHYHO
RSHG RQ\WH EDVIV Rl FRP SDUVRQ UHVXOV

Figure 21: Steps of the Benchmarking Process

$Q [P SRUQAVXFFHW IDRRULY WH [P SBP HQBMRQ R P SURYHP HQAP HDVXUHV
VRI\MQ RFFXLY \WDVBURSRVDY GHYHBSHG 1QWWH SURSRVDIDQDOMY SKDVH UHP DIQ
D GUDIVWKDWFDQCREH [P SBP HQMG 7 KH UDVRQ LV \KDWKH [P SBP HQBMRQ R
FKDQI HG SURFHWHV FUHDWY DEAMRQDCY. RINBDG Z KIEK P XWEH H HEX\MG LQ DG
QURQW WH HP SB HHVIIUHI XOUZ RIN 7 KLY UHTXILHV \WH DSSRQR HOAR SURFHW
P DQDIHWY Z 1\ DSSURSUDWM VN DQG FRP SHIMQRHV

7TKHG6: 27 $COOMV 3 RFHW

7KH REMAYH R WH 6: 27 IV DQDOMY R WH FRP SDQ I P DUNHWSRVMRQ
FRP SDUHG \R FXVARP HYWAT UHTXIUHP HOV DQG DYDIDE®! FRP SDQ UHVRXUFHV
6: 27 DQDOWY IV XVHG DV D \RROQ WH FRQM R D SDMDOP DUNHSOFH SUR
FHW %HBZ IV WH EUDNGRZQ R WHQIWY DQG Z HDNGHWHY RQ \WH RCH
KDQG DQG RSSRUWQMAV DQG \WWUHDW RQ \WH RNHUKDQG LOMI UDWG Z WK WH TN
\R 3FRP SHIMRQ

SKAEKV ) . QXSSHW 7K RS FIWS



Figure 22: Process-Oriented SWOT Analysis

Source: $KTEKV ) . QXSSHW 7K s

Q\MP VR SURFHW RUHQBMRQ \WH IRFXV IV RQ FROUMMOMIEZ R \WH SURFHW

HV 7KL P HDQV \KDWIKH KRU RQBCKROAME YIHZ R \WH FRP SDQ. LV \WH FHQRDO
HOP HQWDV RSSRVHG R \WH YHWFDO KIHUDUFKIFDOYIHZ  1Q SURFHW HYDODIRQ

+ RU RQEOYIHZ 1Q) H \MQGV EH\ RQG FRP SDQ. ERXQEDUHV DQG IQFRBRIDMY \WH
FXVRP HUDQG WH VXSSQHU' XH R SHYSHAYH FKDQIH WH KIHDUFKIEDCRU DQ

1} DIRCDOARKPXUH Rl WH FRP SDQ\ 1V SXVKHG IQR \WH EDFNIURXQG 7 KH IRFXV IV
RQSURFHW RU DQY} DURQ P DIQD WH FXWRP HUDQG KLY IQMUHN 7 KLY FRGFHOAD

MIRQDABZ VD FRP SDQ. R UHFRI Q] HIW YDOH DGEGHG SIRFHWHV DQG VSHHLFD®

IP SURYH DV D FRQIXHG [P SURYHP HQABURFHW

$ FRP EIQHG FROVGHDIRQR! SURFHW UHDWMG FXARP HUUHTXIUHP HQW DQG GLUHFW
FRP SDUVRQ Z W \WH FRP SHIMRQ Z LOEH SHURWP HG IRUWLY SXUBRVH 7 KH \BWN
QRZ IV\RIGHQM RQHI RZ QVWHQI WV DQG Z HDNGHWHVY IQ\WH SURFHWHY

(1 AHQNBURFHW P DQDI HP HONKHSV DFKIHYH RSWP XP - SURFHW GHMIJ Q DQG

\KH FRP SDQ. FDQ WJ Q¢ FDQW® VBIQG RXWURP \KH FRP SHMMRQ VIQFH
PXMRP HURUHQMG SURFHWHY DUH Gll¢, FXOWR [P MM

) MFKHPDQQ * RS AW S



7KH LOQOWHUQDO DQDO\VLV RI WKH SURFHVVHV LV GRQH E'
VXE SURFHVVHV DQG WKHLU LQYHVWLIJDWLRQ 7KH VXE SU
UHJDUG WR WKH UHTXLUHPHQWYVY RI FXVWRPHUYV RZQ SHU
PDQFH OHYHO RI WKH FRPSHWLWLRQ 5HJDUGLQJ WKLV UH"
SHWLWLRQ FDQQRW EH GHWHFWHG GLUHFWO\ DQG FRPPLV)
LQJ FRPSDQLHV LV UHTXLUHG

7KH HIWHUQDO DQDO\VLV LV XVXDOO\ SHUIRUPHG E\ D FXV

'LIIHUHQW SRWHQWLDOV DQG UHVRXUFHV DUH FRPSDUHG
FHVVHV )RU H[DPSOH D KLJK SURFHVV SRWHQWLDO DUR
FRQWLQXHG WR LQYHVW LQ SURGXFW GHYHORSPHQW +R.
EH PHDVXUHG DFFRUGLQJ WR WKH JHQHUDO FULWHULD E
LQ SURGXFW GHYHORSPHQW IRU H[DPSOH EUDLQVWRUPLC
GHVLJQ PDUNHWLQJ FRQFHSW DQG PDUNHW ODXQFK

7KH WDVNV RI WKH QHZ SURFHVVY FRQWUROOLQJ LQ SURFF
DUH WKH VHOHFWLRQ RI VWDQGDUG YDOXDWLRQ PHWKRGYV
RI WKH FRPSDQ\ DbQG WKH GHYHORSPHQW RI VRXUFLQJ FRQ
LQJ YDULDQWY IRU EXVLQHVV SURFHVVHV WR PHHW FXVWR

7KH FRUH LV GHYHORSPHQW RI SURFHVV PRGHOV OHDGLQ
PHOW DQG DFKLHYLQJ EXVLQHVV PRGHO FRQWUROOLQJ

6WUDWHJIJLF $SOWHUQDWLYHV ZLWK %XVLQHVV 3

,Q WKH LQYHVWLIJDWLRQ RI EXVLQHVV SURFHVVHV HVSHFL
VWUDWHILF PHWKRG IRU UHYLHZLQJ RQHTY FRPSHWHQFHYV
VRXUFLQJ DUH SRVVLEOH 7KH REMHFWLYH LV WR GHYHORE
WKH VWUDWHJLF DOWHUQDWLYHY SURFHVV G6WXG\LQJ RI W
ORJLVWLFV VWDUWYV RQ WKH EDVLV RI RQHYV FRUH FRPSH\
FHVVHV DQG VXE SURFHVVHV WKDW WKH FRPSDQ\ FDQ H[HF
FRPSHWLWLRQ

ODQ\ HIDPSOHV LQ WKH LQGXVWU\ KDYH VKRZQ WKDW D \V
SHWHQFLHV WRZDUGV D 3JOREDO ZRUOG FRPSDQ\" GRHV (
FUHDVLQJ HFRQRPLF VXFFHVV +RUL]JRQWDO DQG YHUWLFD
SDQLHV ZLWK WKHLU RZQ SURFHVVHV LQFUHDVHYVY WKH PD
WKH FRUH FRPSHWHQFH 7KH KLJK YDOXH DGGHG VXE SURI
ORJLVWLFV DUH IUDPHG E\ DVVLVWHG IRUPLQJ SURFHVVH
PDUNHWLQJ FXVWRPHU VHUYLFH DV ZHOO DV WKH SURFXL
VRXUFLQJ LVVXH



$ ZD\ WR LGHQWLI\LQJ RXWVRXUFLQJ SRWHQWLDOV LV FUH
FKHUPDQ®W:; QW NH\ UHBVYRRDWHIXO DQG FRQVWDQW GHDOL
FRPSDQ\fV RZQ SURFHVV PDS

« )RFXV RQ WUDQVSDUHQF\

« 9DOXH IRU FXVWRPHUYV

« B3URFHVV SULRULWL]DWLRQ
« B3URFHVV UHVSRQVLELOLW\
« 3URFHVV YLVLRQV

$Q LQVLIKW LQWR WKH SURFHVV HQYLURQPHQW LV WKH ¢U
LFDQW LQIRUPDWLRQ DQG PDWHULDO ARZV SDVV WKURXJK
FXVWRPHUVY EHQH;WV WKH FRPSDQ\JV VWUDWHJ\ LQ WKH
FLLFDOO\ WKH LGHQWL¢FDWLRQ RI HQG WR SURFHVVHV L\
PHQWV RI VHIJPHQWHG FXVWRPHU JURXSY 3ULRULWL]DWLR
WKH FRQWH[W RI D SURFHVV PRGHO LV LPSRUWDQW DQG W
SOLYHG  E\ WKH VWDIlI DQG SURFHVV RZQHUV LQ SDUWLFXC
FHVV UHVSRQVLELOLW\ GHULYHV GLUHFWO\ IURP WKH GH¢Q
YLVLRQV DUH URXJK DOWHUQDWLYH VROXWLRQV IRU EXVL(
TXHVWLRQV DERXW WKH VLIJQL¢{FDQFH Rl SURFHVVHV LQ L«
DUH GLVFXVVHG KHUH 3URFHGXUDO PDNH RU EX\ GHFLVLR(
SURFHVV RXWVRXUFLQJ RU RWKHU FROODERUDWLRQ VROXW

%XVLQHVV SURFHVV RXWVRXUFLQJ %32 PHDQV WDNLQJ RY
SURFHVV RU SDUWV Rl WKH EXVLQHRXWSARRMHRDYI , M) LV D V>
YROYHWRQKHIDFWLQJ RI RSHUDWLRQV DQ& X\HMBRQNLELOLW
SURFHVV WR D WKLUG SDUW\ VHUYLFH SURYLGHU 2ULJLQUD
PDQXIDFWWPM N XERFDV&ROD WKDW RXWVRXUFHG ODUJH Vi
VXSSO\ FKDLQ $GGLWLRQDOO\ LW DOVR LPSOLHV WKH QHF
LQJ ,7 LQIUDVWUXFWXUH E\ DQ H[WHUQDO VHUYLFH SURYLG

JLVFKHUPDQQV KDV VXPPDUL]J]HG WKH SURFHVVHYVY GHFLGHG
LQ WKH IROORZLQJ JUDSKLFV

,ELG S



Figure 23: Criteria for Outsourcing Business Processes in Production

Source: $ESWGIURP ) IMFKHWP DQQV * S

6 P DU 1Q KRXVH SDUWEHYKISY RRQAHQMUAY DQG FRRSHIIRQ \WH FRWEHQ
HeWIDVR 1V D FHORDOMWVXH 1Q RAMRXUAQ) -+ RZ HYHU \KH SUHYIRXV ¢,J XUH VKRZ V
\WDWDGEMRQDOT XDOBMYH | DPRWY KDYH VR EH FRVMGHUHG

&RUH FRP SHWIQFIHV DUH QRARXWRXUFHG DV VXE SURFHVVHV \WDVWKDYH D \MIDWMU LE
IP SRUBGFH 1Q IXUKHU GHYHBSP HOAR SURGXPWSRWRIR 7KLY P HDQV \KDWWKH
FRP SDQ. 1 SHURWP DQFH \WH VXVBICDEIOW Rl Z KIFK HABEQVKHY WH FXVRP HV
GHFMRQIQIDYRUR! W SUIRGXFW 1 QRARXWRXUFHG + DQGvice versa

4.3. Operational Process Controlling

Operational process controlling is dealing with planning, analysis, and reporting
of internal operational processes with the aim to align them with strategic goals
$ CHYHBSHG P HDVXUHP HONA VMP LV D SDWWRI EXMIQHW SURFHW P DQDI HP HQW
) RUWLY UWDVRQ  IQAFDMRY DUH \R EH FDEXOMYG DV D FRP SDUDWH FUMMURQ R
SIRFHWHV ) RUSURFHW RUHQEMRQ SXIERVHY  WDAMRCDOFRWADFFRXQUI FDO
FXOMRQV DUH 1OQVXI ¢ HHQADQG ICHIHRANYH  FRWREMIPADFFRXQIQ] 1Q SDUFXOU
/ RIDMFV IQAFDRY P XWEH XVHG RQWH EDMV R YDOHWUHDP P DSSIQ) &KDS
\MU [QNRGXFHG WH YDOH VWHDP GDIWDP 3 UH SURGKRIRQ SURFHWHV 1Q
SURGXRRQ DUH SOQQQI P DQDIHP HONVDQG RUDQ] DIRQ 7KH  IQFACGH VRKHG
X@Y R REHY UHEDMQ \WWH REGHY IQR SURGKRIRQ GHWMUIP 1QAQ) RWAL HY DQG
SOQAQ VHYEHV VXFK DV P DIQMCDQRH | \WWH SURFHWHV R SOQQIQI DQG RU
JDQ] Q) \WH DRXDOYDH FUHDRQ + SURGXRRQ + FDQ EH DWRAIDWG Z M \KHWH
SURFHWHV \WH DUH W EH IQFGGHG 1Q FROVIGHIDIRQ



7DJHVS\ WP DQG7DUHW H ) LIXUHV

3 IRFHW RUHQIBMRQ [Q SURGXPIRQ DQG SURGXRIR FRONRTI DUH GHUYHG IURP
\WH IRFXV RQWH FRP SDQ I RUHQIMRQWR FXRP HY & XVARP HWATUHTXIUHP HOW
RIWQ UH HUVR SURGXPWIXDOV DEAMRCDOVHYIEHY DQG \WH FRP SDQ.  AH| LELOV
7KLV IV HVSHAD® \WH FDVH 1Q SODQAFRQMKAIRQ DQG YDUDQASURGXPURY 7KH
DELOV R \WWH FRP SDQ. \R UD@ H IQQRYDIRQIQQHZ SURGXFW P HKRGY \MFKQRO

RIIHV DQG XGP DM 1Q SIRFHWHV 1 HVSHAD® [P SRUBIQW

&RP SDQ. REMPIYHV IRUWH FXWHQAYDOH VWWHDP  DUH GHUYHG EDVHG RQ FXV
\RP HWATUHTXIUHP HQV WY P SRUBQAKDWARQFUAM P HDVXUDE®I NH\ ¢,.J XUHV DUH
GHUYHG | RUH FXUHQAYDOH WHDP  1Q \WH SURGXRIRQ

7KHVH NH VB HWEI XUHV DUH WXV \WH EDVY IRUD YDOH VWHDP UDUR \A \ARP
7KH DUH VKRZ QLQ\WH IRMZ LQJ ¢, I XUH

Figure 24: Major Key Figures for Value Stream Analysis

Source: $COSWGIURP * RWF DQQ - S

7 KH FRWBHUXQWFDBXOMRQ UHDMAV R ¢ HG DQG YDUDE®! FRAN 3 URFHW RUHQW
HG EXVIGE! FDSDFW FRAN P XWEH FROUGHUHG $ OR RUI IOV 1URP FOME FRW
DFFRXQIY  \KHUH LV QR LQIRUP DMRQ DERXWKH LQAXHQFH R SURFHW SDUDP HWAY/
VXFK DV GHIUH R AH LEIOV YDOH DGCHG IQMEDO DQG YDOH DGGHG H \WMUIDO
$ AW EDVHG FRAIDI $%68 1V XVHG \R FROUGHUMHVH SURFHW SDUDP HMY/

9DOH 6 \WDP $ QDO
9DGH WWHDP DCDOWY IV \WWH EDVV IRUD YDGH WHHDP IDWR MWWMP $ YDO
XH WHDP DQDOMWY IV D SOQAQI RROXVHG R RSWP 1] H \WH UHVXOV R Z DWM

* RWDQQ - 3 URGXNIRQFROAREY : HOMY P H XQG . RAWMQ RSWP HUHQ 6 SUQIHU* DEGU
;. HVEDGHQ S



HOLPLQDWLRQ WUDQVSRUWDWLRQ LQYHQWRU\ ZDLWLQJ
$ YDOXH VWUHDP LQFOXGHY DOO ZRUNV DQG DFWLYLWLHYV
order

7KH DFWXDO VWDWH RI WKH SURFHVV LV SUHVHQWHG LQ
IDFWV DQG ¢(JXUHV DUH WDNHQ LQWR FRQVLGHUDWLRQ +
FHYVVHV FUHDWHG ZLWK WKLY DQDO\VLY FOHDUO\ VKRZV W
YDOXH ZDVWH DQG WKRVH WKDW KDYH D QHJDWLYH LPSI
7KH UHSUHVHQWDWLRQ RI WKH YDOXH VWUHDP FRQWDLQV
ZHOO DV WKH UHODWHG LQIRUPDWLRQ ARZ 7KH UHSUHVHC
DOVR NQRZQ DV ,V 0DS WKH GHVLJQ RI DQ LPSURYHG VWD
VW UH D P VBIeStream mapping (VSM LV D PHWKRG IRU LOOXVWUDWLC
O\][LQJ WKH ORJLF RI D SURGXFWLRQ SURFHVV 9DOXH VWU
FODULW\ DQG WUDQVSDUHQF\

* 21 LQGLYLGXDO VWHSV )DFWV DQG )LIXUHV

e 21 WKH FRQQHFWLRQ EHWZHHQ WKH LQGLYLGXDO VWHS
e 21 WKH VWRFN VLWXDWLRQ ZRUN LQ SURFHVV EHWZHE
* %\ D VIPEROL]HG UHSUHVHQWDWLRQ

° %\ D VWDQGDUGL]HG YLVXDOL]DWLRQ VWUXFWXUH

* %\ VLIQL,;FDQWO\ LPSURYHG FRPPXQLFDWLRQ

e %\ D EHWWHU RYHUDOO XQGHUVWDQGLQJ RI WKH HQWL

7 KH value stream analysis methol V GH; QHG DV IROORZV
,GHQWL;FDWLRQ DQG VHOHFWLRQ RI SURGXFW IDPLOLI
'"HWHFWLRQ RI WKH DFWXDO VWDWH XQGHUVWDQGLQJ

'"HYHORSLQJ WKH GHVLUHG VWDWH YLVLRQ GHVLJIQLC
DQG VIQFKURQRXV SURFHVV

BULRULWL]DWLRQ JHQHUDWLRQ RI DFWLRQV DQG RUJDQI

7KH EDVLV IRU WK HalGesgaarm VdtioRy3teml IDV YDOXH VWUHDP PDS

SLQJ 960 ZKLFK LV WKH LQYHVWLIJDWLRQ RI WKH DFWXDC
960 WKH SURFHVVHV * LQ WKLV ERRN WKH SURGXFWLRQ ¢
DQG YLVXDOL]HG LQ GHWDLO ,W LV LPSRUWDQW WR DQDO\
GLYLGXDO VWHSV RI WKH SURFHVYVY DQG WDNH LQWR DFFR
GDWD DQG IDFWV 7KLV UHFRUGLQJ LV GRQH E\ DQDO\]LQJ
DFFRUGLQJ WR PDWHULDO DQG LQIRUPDWLRQ ARZ 7KH PHV
DQDO\WVLY ZHUH LOQWURGXFHG LQ WKH SUHYLRXV VHFWLRQ

DQDO\WVLYV 7KLV FKDSWHU SUHVHQWY WKH PHDVXUHPHQW
QHVV RI SURGXFWLRQ SURFHVVHYV



7KH &RUH /RJLVWLF 3URFHVVHYV

7TKHUH DUH ¢YH FRUH ORJLVWLF SURFHVVHV ZKLFK DUH WK
WKHUHIRUH FRQWUROOLQJ WKURXJK WKH NH\ ¢(¢JXUHV RI D
9656 7KLV PHDQV WKDW WKH NH\ ¢JXUHV Rl 9656 DUH FD
UHIHUULQJ WR ORJLVWLF SURFHVVHV $ ZHDN SRLQW LQ WK
EH LGHQWL¢{¢HG LQ FRPSDULVRQ ZLWK NH\ ¢(¢JXUH YDOXHV DF

7KH FXVWRPHU SURFHVV FRQWDLQV DOO VXE SURFHVVHYV |
RI WKH SURGXFWV WR WKH FXVWRPHU 7KLV LQFOXGHV SK\
ZHOO DV VHUYLFH SURFHVVHV OLNH LQIRUPDWLRQ FHQWHL
WKH SURGXFWYV 7KH JHQHUDO PDUNHWLQJ SURFHVV LV QRV
FXVWRPHU VSHFL,{F VWDQGDUG SURFHVV 7KH IROORZLQJ P
WKLV ERRN VXPPDUL]JHVY WKHVH VXE SURFHVVHYV

7KH VHFRQG W\SH RI VXE SURFHVVHV FRQWDLQV DOO SURF
QLQJ DQG FRQWURO 7KHVH SURFHVVHV DUH VDOHV RSHUD.
GXFWLRQ VFKHGXOH PDWHULDO UHTXLUHPHQW SODQQLQJ
QLQJ DV ZHOO DV UHOHDVH DQG FRQWURO Rl WKH SURGXF

7KLUGO\ DOO LQWHUQDO ORJLVWLF SURFHVVHVY DUH SDUW R
DUH WKH SURFHVVHV IRU LQWHUQDO WUDQVSRUW KDQGOLC
GHOD\ 5HJDUGLQJ WKH GHYHORSPHQW RI QHZ SURGXFWV SI
SURWRW\SLQJ DQG SUHOLPLQDU\ VHULHY DUH DOVR SDUW F

7KH SURGXFWLRQ SURFHVV LV WKH FRUH YDOXH DGGHG SUF
DUGL]DWLRQ Rl WKH SURGXFW WR WKH H[WHQW WR ZKLFK
EH VWDQGDUGL]HG +LJK DQG LQFUHDVLQJ QXPEHU RI SUR
FHQWXU\ DQG LWV IRXUWK LQGXVWULDO UHYROXWLRQ IRU
GH,QH DQG LPSOHPHQW WKH ODUJHVW SRVVLEOH QXPEHU |

)LQDOO\ GHOLYHU\ SURFHVVHV DUH WKH SURFHVVHV IRU Wi
7KHUH DUH PDQ\ GHSHQGHQFLHYV EHWZHHQ VDOHV SODQQL
DQG SURFXUHPHQW SODQQLQJ 7KH VROXWLRQ IRU RSWLP]
GH{QHG E\ WKH VXSSO\ FKDLQ PDQDJHPHQW DQG VXSSO\ FK
ORZLQJ PDWUL[ SURYLGHY DQ RYHUYLHZ RI WKH FHQWUDO
KDQG DQG FHQWUDO ORJLVWLF SURFHVVHV RQ WKH RWKHU



9DAHG6WHDP 5DMR 6\ WP 0 DN

7KH IRBZIQ) ¢IXUH VKRZ V B HARH ¢ XUHV IRUSURGKRIRQ RQ \WH RQH KDQG
DQG WH YDOH WHDP  SURFHWHV RQ \WH RHUKDQG

Figure 25: Value Stream Key Figure System for Production & Logistics

Source: * RW DQQ - S

( [ SOCDUWRQ R \KH DEEUHYIDURQV 1Q) UXUWH  DUH \WH IR®Z 1QJ

e Every Part Every Interval (EPEI) — ( 3(, GH¢QHV WH QG-HFHWDU WP H
IRUD SURGXRRQ P DFKIQH \R SURGXFH D@KH SURGXPWDUDQN RI D SURGKFW
EDVHG RQ \WWH DYHUDIH UHTXWHG TXDQMY 1Q D QI G PP H SHURG XVXDD®
SHUGD\ 7KHP RMHAH [E® D P DFKICH FDQ EH VZ MKHG \R DQRWWHUYDUDQW
\WH VKRUMUWH GXUMRQ R ( 3(, $ P RUH HDERUIDIM H SOQDMRQ LV JLYHQ

LQWH QH WHRIRQ



* Overall Equipment Effectiveness (OEE) — 7KLV NH\ ¢(JXUH ZDV HJ
SODLQHG LQ VHFWLRQ

* Internal Replacement Time (IRT) - ,QWHUQDO UHSODFHPHQW WLPH
WKH WLPH QHHGHG EHIRUH DQ LQWHUQDOO\ SURGXFHG
WKH SHJJHG UHTXLUHPHQW ZKLFK LV WKH UHTXLUHPHQ
UHFWO\ RQ WKH UHDFWLRQ WLPH DQG WKH DELOLW\ WR
HIWHUQDO UHSODFHPHQW FRQFHSWV VXFK DV 3:MXVW
TXHQFH" GHOLYHU\ LV XVHG

e Degree of Innovation (DOI) — 3, QQRYDWLRQ" PHDQV GLIIHUHQW W
GLITHUHQW SHRSOH EXW IXQGDPHQWDOO\ WKHUH DU
WKRVH FUHDWLQJ RU SURYLGLQJ WKH LQQRYDWLRQ DC
FRQVXPLQJ LW 7KH FUHDWRUY LQYHVW LQ WKH LQQRYI
WR JHQHUDWH D UHWXUQ RQ LQYHVWPHQW 52, WKDW F
FRQYHUWHG LQWR ZHDOWK )XUWKHU H[SODQDWLRQ DQ
GHJUHH RI LOQQRYDWLRQ LV H[SODLQHG LQ WKH IROORZ

.H\ 3BHUIRUPDQFH ,QGLFDWRUV RI 9DOXH 6WUHDP

7KH VXFFHVV IDFWRUV DQG LQGLFDWRUV FDQ EH FDOFXOD)
FRPSDULVRQ Rl WKH REMHFWLYH LQGLFDWRUV DQG YDOXH
WHU ZLOO SURYLGH DQ H[SODQDWLRQ DQG FDOFXODWLRQ F
RSWLPL]DWLRQ Rl YDOXH VWUHDPV 7KHVH LQGLFDWRUV DU
PRGHO RULHQWHG SURGXFWLRQ FRQWUROOLQJ EHFDXVH '
PRGHOV LV QRW EDVHG RQ D EODFN ER[ DSSURDFK EXW R
UHODWHG EXVLQHVV PRGHO LQ EXVLQHVV SURFHVVHYV

&RVW SHU 8QLW

7KH FODVVLF PDWHULDO FRVW HVWLPDWH LV QRW XVHG W
FDOFXODWLRQ RI FRVW SHU XQLW RI WLPH LV UDWKHU EDVI
VWUHDP dubj¢ct wikédprocess (FRQRPLHV RI VFDOH VKRXOG EH F
HUHG LQ SDUWLFXODU ZKLFK ZRXOG EH ORVW DW WKH WRV

7TKH FDOFXODWLRQ RI XQLW FRVWV LQ WKH SURFXUHPHQW
XQLW RI PDWHULDO ,W KRZHYHU QR ORQJHU ZRUNV ZLWK
PXOD ,Q WKH SURFXUHPHQW SURFHVV HYHQ DJDLQVW WKH
DOO FRVWYVY PXVW EH GHWHUPLQHG DORQJ WKH HQWLUH Y|
WUDQVSRUW« ,Q SUDFWLFH KRZHYHU WKH GHWHUPLQDWL
WDO DQG FURVV FRPSDQ\ SURFHVVHY OHDGV WR GLI{FXOW!
DFFRXQWLQJ SUDFWLFHYV ZLWK FRVW HOHPHQW DFFRXQWL

*RWWPDQQ - RS FLW S



DQG SIRGXFWARWAEDQQIQI  DUH QRAGHWI CHG IRUWLY SXUBRVH DQG D P HDQIQJ 1XO
GOWEDWH IV \WWHHRUH P MQJ

$ AW EDVHG FRAIY KDV EHHQ GHYHBSHG IRUD SURFHW RUHQIMG FDBXOMRQ
R XQUFRAV : KHQ KLY P HWRG LV DSS@HG \WH SURFHW P XVAEH VSMAIQR LW
VXE SIRFHWHV 6 HFRQAD \WH FRWMGUYHY R VXE SURFHW P XWAEH IGHQIHG
DQG WH SURFHW FRMBHUXQWFDBXOWG ) LOD® \KH SDUDP HMY IRUWH FRW
HP DM @\H FRP SB[ IW KDYH R EH FROMGHIHG 7 KHVH SURFHW FRWN Z LOEH

FDBXOWG IRUWH DYDIDE®!H SURFHW DEMEDIYHY @H VHD SURFXUHP HQVXVQJ

VHYIEHV | RUSURFXUHP HQAVDQG VRBCRXWRXUAQ) R \KH SURFXUHP HQW

7TKIRXIKSXW IP H

7KLY VHAIRQ SURYIGHV DQ H SDQDMRQ R D SHURWP DQFH P HDVXUHP HQAM \ARP

IRUSURGXPIRQ FRORRTE  Z KIFK HCDE®N WH HYDBDMRQ R SURFHW SURGXRIYW
DQG FDXVH DQDOMY 7 KH IQAFDRY P HDVXUH SURGXPIYIW E\ \KURXI KSXWIP HV R
Z RUN RUBHY \WURXJ K WH HQIWH SURGXPUIRQ SURFHW DQG RQ DOY RIN REHY 1Q D
ZRINSOFH 7 KH IGHQWFDMRQ R DEAMRCDAQAFDRY 1V FDBXOWG EDVHG RQWH
UHVXOV R WURXI KSXVWIP HV 7 KH LQAFDVWRY DUH D SDWR! \WH GDG WP H DWP D] L
P XP FDSDAW \KH SURGXPURQ RUEHUSUR] U  DQG VFKHGX®! YDUDQRHV

7KHhroughput time of a production order VFDBGXOWGEDVHGRQWHFRQ: WP DUWRQ
P H IRUWKH SURGXRRQ RGHUDW RINSOFH  DQG \WH FRQ: P DMRQ DVWKIH SUHYIRXV
ZRI\SOFH

ZMWc + FRQWDIRQ 73 = WURXIKSXW i = ZRINSOFHL ¢ + FRQ W DIRQ

7 KHWURXIKSXWIP HRI D SURGXFWIRQ RUEHUKDV W EH FRUHRAMG Z W \WH VR FD@IG
[QFHQMH WP H Z KIFK GDGV \R WP H GHIUWHH 7KH WP H GHI UHH XVXDO IQRUHDVHY
\WH FDSDHW

7 KURXIKSXWIP H Rl WH SURGXFRQ RUIEHUFRQUWV Rl Whsetup time  DQG WHpro-

cessing time. 7KHSWRFHAWQI WP H LV D P XGOG-DMRQ R \KH SURFHWIQJ WP H SHU
Z RUNSIHAH Z W WH QXP EHURI Z RUINSIHAHV VR EH SURGXFHG 1Q D SURGXRIRQ RUGHU

;HIUAKHY ) %-XUMOQ) GHUY RAWMBDIVI NHWRQ2 XWRXUAQ) XQMUHY FNVIFKWIXQ) YRQ
3 UR| FWIRWMQ XQG 7 IDQVDNIRQNRAMY © HUBURKHQ ) HG 2 XWRXUAQ) 3 URWNM HUROUHEK
UDOAHHQ 6 FKI 11HU3 | VRKHOB WAWVDW S



7 KH FDEXOMRQ R WURXIKSXWIP H IQWMUP VRI GD\ VIV GRCHE. GANMIRQWURXIK
CDIO® ZRINWP H 7DNQJ 1QR DFFRXQAD WP HGHIUHH  IQRHQIYH WP H

TD + WHGHIUWH Min = PIQOXWY 73 + WURXIKSXWIP H  Cap + FDSDFW

7WDQUMRQ SHURGY DUH \WH VXP R SUHSDIDRY WP H WDQUSRWWMP H  Z DIMGY
WP HV TXDOV IQUSHAIRQY DQG ¢QWKIQ) WP HV

Throughput Time at a Workplace

© MW KH AH] IEIOVR VP DIWBURGXAIRQ GXH R UDSIG GDVI SURFHWIQJ IQWWH IRXUK
LQGXVAMDOUHYROMRQ WH FDBXOMRQ R DYHUIIH SURFHWIQ) WP HV DWSURGXF

MIRQ Z RINSOFHV 1Q SDMFXOUEHRP HV IQFUHDMQI® 1P SRUBQW, WY SRME®! \R
DFFHW AH| LEGI DAMEDIYH SURGXFURQ SURFHWHV \KURXIK \WH WDSIG WDQVHUR

IQRWP DURQ $ SUHHTXIVW IV DYDIDELDM R UHDOIP H LQIRUP DMRQ DERXVBURGXF

IRQ Z RUMBMRQY

7 KHMP S®I DYHUDI HWWURXI KSXVMIP H DD Z RINSOFH LV \WH DUWP HW¥F P HDQR! DO
\KH \WURXI KSXVIP HY R \WWH RUBHWY WDWKDYH EHHQ SURFHWHG GXUQ) \WH SHURG
DVWH Z RUNSOFH

73 + \KURXIKSXWP H : 3 + Z RISOFH 32 + SIRGXPIRQRGHU
n + QXP EHUR RGHY i +1QGH 32

7KH IRBZ Q) H DP SGI H SOIQV WDWIKH FDBXOMRQ R WH Z HJK\MG DYHUIIH
SUIRFHWIQ) \IP H DGV \R D P RUH H DPWADEXOMRQLQ FRP SDUVRQ R WH FDBXD
MIRQR VP S®I DYHDI H SIRFHWIQ) WP H



Example:
7KHIR@®Z 1Q] WURXIKSXWIP H LV JLYHQ

Table 1: Production Order Throughput Time

t7332
PO AV

NIN[ININN

™

7KHsimple average throughput time of a production order DWKL Z RINSOFH LV
FDEXOWG Z W

7KHMP S® DYHIDI H \WURXI KSXWIP H Rl SURGXRARQ LV HIKWED V

7KL FDEXOMRQ UHVXEV [Q VP SBI DYHDIH SUIRFHWIQ] \IP H IRUDQ REHU , WERHV
QRWFRQUGHUDQ. IDPRWY \KDWP LI KWOQAXHGFH WH SURFHVWIQ) WP H

6 1P SGI DYHDIH SURFHWIQ) \IP H GRHV QRWIBINH QR DFFRXQAKDWKH REHY 1Q

\WH RBHUYROP HP D\ YDU VJQFDQ® 7KLY P D\ EH GXH \R \WH FRP SB[ W R

\WH SURGXFWWWHHRWH VP LJKWRFFXUWDWKLIK YROP H SURGXPIRQ RUBHY DUH
H HRX\WMG UHDMYHD VBZ ® DV DUH RUGHWY Z W VP DBUFRQMQN IRUH DP S®I 1L
VKDV EHHQ GHWUP LQHG \KDVWD SURGXFURQ RUGHUZ W GRXE®I Z RN FROMAQHHGY
VP HY WURXI KSXVMP HV

7KH FROVGHIMRQR! \WH Z RIN FRQIMQAVIRUH] DP S®! RBHUTXDQMY \INHV SOFH
LQWH FDEXOMRQR! Z HJ K\WMG DYHUDJ H \WURXI KSXVWP H

73 £ WRXAIKSX\WPH 3 + ZRUNSOFH 32 + SRGAIRQREHU
n+QXPEHUR REHY i +IQaH 32 V. +YROPH32



Example:

& RP SDUHG R \WH SUHYIRXV H DP S® \KH FDEXOMRQ LV

Table 2: Production Order Throughput Time with Weighting Factor

PO tvéﬁ v VPO
2
2
2 3
2
2
™ ™

7KHweighted average throughput time IV FDEGXOWGZ W Z + ZHIKWG

(18 A%

7KH Z HI KWG DYHUDI H WURXIKSXWIP H LV DERXW  GD\V

7KH Z HIKWG DYHIDI H SUIRFHWIQ] P H IV FROMCGHDE® KL KHUWDQ WH P S®I
DYHUDIH WURXIKSXWIP H 7 KLV IV DA D\ V WH FDVH Z KHQ SURGXRIRQ RUEHY Z W
D VP D@UREGHUTXDQMY DUH SUHHUHG |, WFDQ WXV EH GHWUP 1CHG Z KHKHUSUR

FHVWIQJ WP HV R SURGXPIRQ RUGHLY DUH SURSRIMIRQDOR LOFUHDMIQ) WA} H RUQRW

7KLV IV D SROAZ KHUH FROMRER) LOYHMM DMV \WH GHIUHH RN UMMIOHQFH R D VSH
Fl¢F SURGKAIRQ @H

Throughput Time for a Production Order

. H EIXUV IRUWH P DQXIDRMUQ) RUEHUSURYICH IQRP DIRQ RQ KRZ Q) DQ

REHUZ DV ERXQG 1Q WH SURGXRWRQ DUHD DQG Z KIFK I DRRY/ KDYH KDG DQIP SDRW
RQWWURXI KSXWIP H

7 KH SURGXPURQ RGHUR FBI P H 1 FDEXOWG IURP \KH GlLIHUAGFH EHE HHQ \WH
HQG DQG WP H

&ROUGHIQ WH IQAYIGXDORSHIMRYY R \WH SURGXAIRQ REBHU+ GHe.CGHG 1Q \WH
URAUQIV + DQG\INQ LOR DFFRXQASDUDEICEURGXPIRQ FROUGHUHG Z WY DQ RYHU
OSSIQ) IDRRU WHVXOV 1Q



73 + WIRKIKSXWIP H 32 + SIRGXKAIRQREHU O + RSHIMRQGH LQURXWQIV
OF + RYHDSSIQJ IDARUN + QXP EHUR RSHIDIRYY i + IQGH IRURSHIDMRQY

7KHweighted average throughput time can also be calculated for production
orders

73 £ WIRXIIKSXWIP H 32 + SIRGKARQREHU RS+ RSHIDWRQ W WP H
+ QXP EHUR RSHIDMRQV R D SURGXRIRQREHU L+ 1QGH SURGKXRIRQ REHY/

Table 3: Production Order Throughput Time for a Production Order
with Weighting Factor

PO

NININININ

3

™ ™

7KH ZHIKWG DYHDIH WURXIKSXWMP H R D SURGXRIRRQ RUGHU IV FDEXOMIG
DVIR®ZV

7KH DYHUDJIH GDG WP H UHHY iR \WH DYHUDIH YDAH R DORWCGHY DQG QRWIR \KH
DYHDIH YDAHV R DORGEHY 1Q D Z RUIN FHQMU

7KHNA ¢JIXUH IV XVHG DV D FUMURQ IRUFRP SDUMVRQ | \KH DYHUDI H \MURXI KSXW
WP H IRUREHY Z W D KL KHUQXP EHUR' RSHUDIRQY GHYHBSV GVSURSRMRCDIMO
\WH UDVRQIRUWLY FRXGEH H J  GDWRIQ) HIHAW | IMGHYHBSV SURI UMALYHD
\WH UHDVRQ P LJKVEH WH VZ K \R RMHUSURGXRIRQ @HY Z KHQ \WH QXP EHUR!
RSHUMRQY H FHHGV D FHUMIQ QP EHU



The proportion of working time to throughput time

7TKHSURSRMRQRI ZRINQI P H 3: 7 WR\KURXIKSXWIP H IV FDBXOMAG Z W WH
MR R Z RINQJ WP H DQG WIURXI KSXWIP H

T, £+ W HFRQ W HGIRUKH 32 32 + SIRGXAIRQREGHU

WT + ZRINQJ WP H 73 £ \WURXIKSXWIP H
Example:
$VWVP HGHIUWHR QRFKREG DQGD GO FOSDFW R HIKWKRXWY/ \KH

IRTZ LQ) GD DUH JLYHQ

7TDE®! &RQ.WP HG: RWINQI DQG 7KURXIKSXW IP H

50 &RYWP HG &RQYWP HG
© RINQI 7IPH | 7KURXIKSXWIP H

2

2

2 3

2

2

™ ™

$YHDIHZ RINQ] WP H

$ YHUDI H WURXI KSXVWIP H

3URSRMROR ZRINQJ WP H3: 7

,QWLY H DP SGI \WH X\M) DURQ 1Q \KH SURGXFIRQ DUHD LV WHHRH ®Z



' HOYHY RQ7IP H

7KH P SRUBGFH R SURGXFIIRQ CDVMV KDV VW Qe FDQ® IQFBHDVHG Z W GHE RIHG
SURGXAIRY 7 KHUH LY KLIK WP H GHSHQGHGR GXH \R RYHIDOMP 1QJ DRURW SURGKF

\IRQ @QHV DQG DFURW FRP SDQHV 1Q WH SURGXFUIRQ GHE RUN

7 KHVFKHGX®! YDUDGRH IV \WH GlL HUHQPH EHE HHQ\WH SOQCHG\BU HVEDWMY EDVHG
RQ VFKHGX@ DQG FDSDAW SOQQQ) DQG \WH GHWRMG DRWDOGDMY EDVHG RQ
\WH FRQUP DIRQV R SURGXRIRQRGHY 1 HI DIWH OWQHW Z LGEH SRAMG Z W DQ
HDUIHUFRP SBMRQDQGrice versa ,QREHMR DYRGFRQRIEDIRQR SRMYH DQG
QHI DIWH VRKHGX®! YDUDQRHV WH DP RXQMR VRKHGX®! GHYIDIRQY LY VXP P HGXS

RUMHUH L VTXDUQ) DQG URRWH WDRURQ R YDBHV

7KHsimple average schedule deviation LV FDBXOWG IURP

n + QPEHUR FRAWPDIRY t +WHDRMO t,_ +\WPHSDQHG

3 RVMYH DQG QHI DMYH GHYIDURQV GR QRRIVHWDFK RIKHU WH DUH ¢ WAN/TXDUHG
DQG \WH VTXDUH URRWY \WHQ H WDPWG

Example:

Table 5: Time Deviation in Production Orders

71P 71p 7IPH' WHHQH

3UROAIRQ2 \BH| Moo K Froeo VXU

2

2

2

2

2

2

™

7KH VP S® DYHI H GHYIDWRQ LY

7KHMP S® DYHUIDI H GHYIDURQ IV DERXW KRXWY



7R ¢QG RAWZ KHKWHUWH Z RIN FROMOAR SURGXRIRQ REGHY GDGY W RYHU RU
XQEHUSURSRUMRCDOIQFUHDVH 1Q OMKCHW  \WH FDBXOMRQ R Z HIKWG DYHIDIH
OWHW IV G HGDV IRBZV

+ Z HLI K\WMG DYHUDI H VFKHGX®! GHYIDURQ
t,.,, + FRQWP HGDRMDOWP H32, fny + P HSDQQRHG 32,
[,, . ZHIKID) IDARUIRUH DP SBI WH SIRGRIRQ TXDQMV R \WH SIRGRIRQREHU

Example:

Table 6: Actual Plan of Time Deviation with Weighting Factor

"UWHHCQRH  WHBHCRH 9
VIXDHV | VIXDUH URRW 32

PO el B

' 1 19
K K | ' LHHFH

LR AR R o o

™

7KHweighted average schedule deviation LV

7KH Z HI KWG DYHUDI H GHYIDWRQ LV KRXWY/

7 KH Z HJ K\WG DYHUDI H VFKHGX®! GHYIDURQ LY FROVGHIDE® KL KHUWDQ \KH VP
S® DYHDIH VRKHGX®! GHYIDIRQ 7KL 1V EHFDXVH SXUFKDVH RUBHWY Z W \P DO
Z RN FROMQARUFRP SB[ W Z HIKWQ IDPRU Z HUH UHSRWMG P XFK P RUH SXQF
\MD@® \KDQ RBHWY Z W D KLIKHUZ HI KW IDRRU

WY Z WIQWH VERSH REKH \IM\V R WH FRORR@EY W ¢ QG RXVWKH UHDVRQV



4XDOLW\ RI *RRGV

BURGXFW TXDOLW\ SOD\V DQ LPSRUWDQW UROH IRU FXVWHF
RQO\ GDPDJH RU PLVVLQJ IXQFWLRQDOLW\ EXW DOVR XVDE
XVXDOO\ QRW SDLG E\ WKH FXVWRPHU DQG DOVR OHDG WR
WKH HQWLUH PDWHULDO SURFHVV PXVW EH H[DPLQHG WR (
SURGXFW TXDOLW\ FDQ EH DGYHUVHO\ DIIHFWHG

OHDVXUHPHQW RI WKH HQWLUH YDOXH VWUHDP LV QHFHV)
VKRUWHVW SHULRG RI WLPH SRVVLEOH DQG WKXV DYRLG \
XFWV "HOLYHU\ TXDOLW\ WKHUHIRUH VXPV XS WKH HQWLL
IROORZV

'"HOLYHU\ TXDOLWWHYW@RU UDWH YHQGRU
+ HUURU UDWH KDQGOLQJ
+ HUURU UDWH WUDQVSRUW

+

HUURU UDWE
+ HUURU UD

(UURU UDWH LV EDVLFDOO\ FDOFXODWHG E\ GLYLVLRQ RI W
WRWDO QXPEHU RI REMHFWYVY L H DFWLRQV

$SSURDFKHV WR LPSURYLQJ GHOLYHU\ TXDOLW\ DUH VKRZ(

Table 7: Dependencies and Improvement of Delivery Quality

Vendors Production Logistics Production Customer
Control Transport
"URQJ
4XRWH RI
Delivery (UURU UDWIWURU UDWHUWLWQRU LQ DVVHPEO|\ UDQVSRUW
Quality RI YHQGRUSURGXFWLRRDQGOLQJ PDWHULDOQO I5§DJHV
VWRFN
RGXFWLR
3URFXUHPI—?§‘\% XS EH?U%E% &IQS)WFKN 6HUYLFH
SURFHVVH HUSULVHV
D HUIRUPD W
ependenton | G RU SZJLUSLQ?iﬁgﬁ{RSHL %ﬂbd%‘md%QVSRUMIURXWH
SURFHVVH\éDLQWHQD QJ SU SDVVDJH RI ULVN
$GDSWDWLRQ S5HGXFLQJ 5HGXFEH 6HUYLFH
Starting point RI HIIRUW| BRUDQ GD U G L\ZWXWMLQ RP EH|U HFRQFLO%@%Q?PHQW
to increase the TXDOLW\ FRNBOL,FDWRREDQGOL(Q HGXFEH L H LQ
delivery quality | VXSSOLHU HGXFDWLRQRSHUDWLRQ(Q ow UIDF%yDQGDUGV R
GHYHORSPHQW VWDQGDUGLIDWLRQ DOLW\

Source: *RWWPDQQ

S

6LQFH WKH VWUXFWXUHYV LQ WHUPV RI ORJLVWLFV DQG SU
LQJ FKHFNLQJ WKH GHOLYHU\ TXDOLW\ LV D FRQVWDQW \
WHFKQRORJLHV QHZ SDUWQHUV QHZ FXVWRPHUYVY DQG OD
XFWV UHTXLUH FRQVWDQW XSGDWLQJ RI WKH TXDOLW\ PD

*RWWPDQQ

RS FLW S



S5HDFWLYLW\ DQG )OH[LELOLW\ LQ 9DULDQW 3UR

,Q WKLV FRQWH[W WKH FRPSDQ\ VKRXOG EH DEOH WR TX|
SURFHVVHVY WR FKDQJHV LQ WKH FRPSDQ\ HQYLURQPHQW
E\ YDULRXV PHDVXUDEOH LQGLFDWRUYV 7KHVH LQGLFDWRU)

* 3URFXUHPHQW UHSOHQLVKPHQW OHDG WLPH LQ GHOLY

« 3URGXFWLRQ HYHU\ SDUW HYHU\ LQWHUYDO (3(, DQG |
WLYHQHVV 2((

« /RILVWLFV PDWHULDO DYDLODELOLW\ LQWHUQDO OHD(
« B3URGXFWLRQ FRQWURO DQG RUJDQL]DWLRQ ORW VL]H
« &XVWRPHU SURFHVV WUDQVSRUW URXWHYV

7KH UHSOHQLVKPHQW OHDG WLPH IURP VXSSOLHUV LV SDUW
VWDOODWLRQ RI WKH 3&ROODERUDWH 30DQQLQJ )RUHFDV\V
VAVWHP

&3)5 LV D EXVLQHVVY PRGHO EHWZHHQ WUDGH DQG LQGXVWI
mance in trade or the development of demand in order to optimally plan the

ARZ Rl JRRGV &ROODERUDWLYH PHDQV WKDW OHJDOO\ LQG
D FRQFHUWHG SODQ

,Q WKH FODVVLF GRFWULQH VWRFNV ZHUH EXLOW XS WR DF
ZKHUHE\ WKH HFRQRP\ ZDV VLJQL¢{¢FDQWO\ DITHFWHG E\ LQY
$vV SDUW RI WKH QHWZRUNHG SURGXFWLRQ WKLY REMHFWL
QDWHG SODQQLQJ EDVHG RQ IUDPHZRUN FRQWUDFWYV

&3)5 LV DFKLHYHG E\ WKH IROORZLQJ VWHSYV

JUDPHZRUN DJUHHPHQW 7KH FRRSHUDWLRQ VFRSH DQG
WHULD IRU PHDVXULQJ VXFFHVV DQG WKH GH¢{QLWLRQ F
KHUHE\ VHW 7KLV LQFOXGHV SURYLVLRQ RI UHVRXUFH'
WLYH ERGLHVY DQG HVWDEOLVKLQJ LQIRUPDWLRQ H[FKD

&UHDWLQJ D FRPPRQ EXVLQHVY SODQ 2UGHU GDWD DU
IRU RUGHUV FRQWUDFW PLQLPXP DQG RUGHU LQWHUYD

'H; QLWLRQ DQG FDOFXODWLRQ Rl WKH GHPDQG IRUHFD!

,GHQWL¢(FDWLRQ RI YDULDQFHYVY DQG VROYLQJ WKH YDU
FRPPXQLFDWLRQ

,ELG S



'HWDLOLQJ D GHPDQG IRUHFDVW LQWR D SXUFKDVH IRL

,GHQWLI\LQJ YDULDWLRQV LQ WKH RUGHU IRUHFDVW D
RUGHU IRUHFDVW LQ UHDO WLPH FRPPXQLFDWLRQ

7ULJIJHULQJ WKH SXUFKDVH RUGHU

7KLY UHVXOWY LQ DQ LPSURYHG UHVSRQVH EHKDYLRU E\ D
WR FKDQJHV LQ GHPDQG WKH UHGXFWLRQ RI VWRFN RXWYV

,Q WKH FHQWXU\ RI WKH IRXUWK LQGXVWULDO UHYROXWLR
WKH XVH RI FORXG WHFKQRORJ\ PDQ\ FRPSDQLHV XVH WK|
SURFXUHPHQW SURFHVVHV IRU SXUFKDVLQJ DQ DSSOLFDWI
VHUYLFH SURYLGHUV

Every Part Every Interval

7KH NH\ ¢JXUHL@GLFDWHYV WKH SHULRG GXULQJ ZKLFK LW
GXFH WKH HQWLUH SURGXFW UDQJH 5HJDUGLQJ D VSHFL,
¢JXUH (3(, FDQ EH XVHG WR FDOFXODWH WKH WLPH QHHGF
YDULDQW DJDLQ

'LWKLQ VWRFN SURGXFWLRQ RI VHULHY SURGXFWV ZLWK Y
D UROH ZKHQ LW FRPHVY WR DFKLHYLQJ D XQLIRUP VXSSO\ F
OLQHV E\ RSWLPL]JLQJ WKH VHTXHQFLQJ RI YDULDQW VSHF
SUHYLRXV SURGXFWLRQ OLQHV

7KLV PHDQV SURGXFWLRQ F\FOH QHFHVVDU\ IRU WKH SUR
WKHLU VSHFL¢(F SHULRGLF TXDQWLWLHYVY VKRXOG EH PLQLP

3 QWHOOLJHQW VKRSSLQJ GRHVY QRW RQO\ PHDQ VKRSSLQJ DW WKH OF
KDELWV RI \RXU FRPSDQ\ DQG XVHV WKLY NQRZOHGJH WR QHJRWLDWH EH
D GLYHUVH QHWZRUN RI TXDOLW\ VXSSOLHUV WR TXLFNO\ ¢QG SDUWQHU"
JRRGYV DQG VHUYLFHV ZKLOH PLQLPL]LQJ \RXU ULVNV $OVR LPSRUWDQW
DFFRUGDQFH ZLWK WKH H[LVWLQJ UHJXODWLRQV ~ 6$3 VROXWLRQ $5,%$
HLQNDXIHQ 5HWULHYHG RQ 0D\

(3(, UHSUHVHQWY WKH IUHTXHQF\ RI SURGXFWLRQ RI GLIIHUHQW SDU\
¢[HG UHSHDWLQJ VFKHGXOH ,W LV W\SLFDOO\ UHAHFWHG LQ GD\V RU SI
LQWHUYDO EHWZHHQ VXFFHVVLYH FRPSOHWH ZKHHO UHYROXWLRQV RU U]

$ ZHOO NQRZQ SURFHGXUH IRU VHTXHQFH SODQQLQJ LQ YDULDQW SUR
LQJ OHWKRG 7KLV SURFHGXUH LV XVHG LQ WKH DXWRPRWLYH LQGXVWU)
WKH YDULDQW ZLWK WKH ELJJHVW DFWXDO GLIIHUHQFH EHWZHHQ WKH U}t
ZLWKLQ D SURGXFWLRQ F\FOH 7KH WHFKQLFDO SUHUHTXLVLWH LV DYDL
ZLWK D PLQLPXP VHWXS FRVW ZKHQ FKDQJLQJ WKH SURGXFW YDULDQW W



Figure 26: Every Part Every Interval (EPEI)

Source: $COSWGIURP 6\WN\D $ S

7KV N ¢ XUH EHFRP HV HVSHAD® IQMUHAIG 1Q VDB REHUEDWK SURGXRIRQ
7KH EDVV DUH QRZ DYHUIH YDUDWRQ UHDWG FXMRP HU BHTXHW  7KH ¢JXUH
DERYH SURYIGHV DQRYHWIHZ R \WH ( 3(, 7KH GZ HUWH ( 3(, YDOH WH P RUA
AH IE® WH SURGXFUIRQ FDQ UHVSRQG \R FKDQILQJ FXWRP HUUHTXIUHP HOW

© IWO\KH XVH R WH (3(, ( YHY 3DWA( YHU ,QMYDO DV WH WP H SDWHV XQID
\WH VDP H SURGXPWYDUDQMY SURGXFHG \WH RUIDQ] DIRQ IV DDIQHG Z W ¢ HG
WP H SHURGY 1Q Z KIFK \WH VDP H SURGXPWYDUDQW DUH SURGXFHG 6P RRKIQJ R
\WH SURGXPIRQ Z LOEH DFKIHYHG B\ \WH UHDQ DIRQ R HYHY SDWAHYHY LOMYDO
7 KH VP RRIWHG SURGXPURQ DYRGV IQMUIP \ARUDI H WRFNV DQG \MP SRUDAGHI WP H
R SURGXPURQ FDSDRMAY 7 KHHRUH \WH SURGXRIRQ UHDFKHV KLIK HEAHQR 1Q
\WH RU DQlJ DURQ

Example for the calculation of the EPEI

) ROKHFDEXOMRQRI WH ( 3(, PXARP HUUHTXHWAMG XQW SHUGD DUH P XGE@HG
Z WK WH WP H SHUXQWIQ WH ¢ WWWAMS 7KLY UHVXOV 1Q VRBOSURFHWIQ) WP HV
SHUGD

Table 8: Example of Every Part Every Interval (EPEI)

Product | Daily Quantity Eroduction_ Producti_on Set _Up Time_for
Variant required Time per Unit Tlm(_e Dally Daily q_uantlty
[Min] quantity [Min] [Min]

$ 1.2

% 14

& 1.3

D 300 1.5

( 1.6

680 2.0




7KH VHAKS WP H Z WIQ D MQI G SURGXRRQ R FEI IV UHTXIUHG | RUMRROFKDQI 1QJ
7 KHWRY DUH Z HDUQI RXWDQG P XWHEH UHSOFHG HVSHFIDAD LOQ\WWH P HVBOFX\WNT)

SURGXRRQ

7 KH SURGXPURQ LV RU DQYJ HG 1Q VHYHIDOSURGXRIRQ P\ FBV 7KLY P HDQV \WDVWKH
Z KRB TXDQM GHHGHG | RUSUIRGXPWYDUDQVS Z IOCRWEH SURGXFHG ¢ WMIRMZ HG
B\ WH TXDQMV IRUSURGXPAWDUDQ/%6 HW 7R EH DE®! R GHOYHU QLI HHQMBURGXFW
YDUDQN Z I@EH SURGXFHG MADIWYHD 1Q VHYHDOR FBN $IWUHDFK F\ F®I D SDIW
R WH SURGXPWYDUDQWTXDQMY Z LOKDYH EHHQ SURGXFHG 7R FDBXOW WH SUR

GXRIRQ TXDQMV R HDFK P\ FO®! \WH \RBOTXDQMV R DERXW ~ SIHFHV FRXG EH
QYGGIOR  SIHFHV 7KXV \WH \REOTXDQM QHHGHG Rl DERXW SIHFHV
ZI@EH SURGXFHG Z W AFBV ( DFK A F®I ZIOGHDHU  SIHFHV 7R ¢QG

\WH SURGKRWRQ TXDQMY IRUHDFK R FBI WH \RRIOTXDQMY FRX@ EH GYIGHG E\

R Fev
Solution
Product Daily Quantity Daily Quantity Production Time
Variant Required Each Cvcle Each Variant
q y Each Cycle
$ 4 1.2*4=48
% 6 14%6=84
& 2 13%2=26
D 300 3 15*%3=45
( 5 16*5=8
680 20 8.3
R FBV Z IOBURGXFH \KH UHT XIUHG SIHHV ( DFK R FOISUIRGXFHV  SIHF

HV R SIRGXPWDUDQ/$  SIHFHV R SURGXKFWDUDQN 6 HWY
- DKOWKH SURGKRIRQWP HRI DERXW P LOXWMV SAV VHMS P HRI DERXW P IOX\WMV
\WH WP H CHHGHG IRURCH SURGXRRQ R FBI LV DV IR@BZ V



$ IWUHDFK SURGXRIRQ R F®I D VXEVHVR CDIO WHTXILHP HQW LV DYDIOE®! | RUHDFK

YDUDQA7 KH VRBOSURGKRIRQ WP IRUHDFK SURGXFRQ R\ F&I FDQ EH FDEXOMWIG
DVIR®ZV

( YHY SDWHYHY LOMYDCP HDQV WDWDIMUWH SURGXPIRQMP HR D P\ F®&I HYHY
YDUDQAY DYDIDE®! Z W D VXEVHWR \WH UHTXILHG GDIO TXDQMY ,Q\KLY H DP SO
\WH UHVXOW/

EPEI=28.3+2=30.3

,Q RCGH SUIRGXPURQ A\ FBI MV CRACHFHWDY WDW SIHFHV R $ DUH SURGXFHG
JUW  SIHRHV R % VHFRQG HW W/ DOR SRME®! R VZ WFK \R DQRKHUSURGXFW
YDUDQNZ KIEK LV GH,QHG Z W \WH 7R\ R * RDO&KDMQJ P HWIRG DV P HQIRQHG
LQWH QRWM DERYH

W \KH \BVN R \WH FROARGU 1Q FRIERIDIRQ Z MW HQILGHHY \R GHMUP 1QH WH
PIQP XP IRU(3(, ( YHY 3URGXFW YHY ,QMYDOE\ DQ RSP DOSURGXFURQ RU
J DQl] DMRQ EDVHG RQ WFKQEDCSURFHGXUHV

" HIUWHR ,QQRYDIRQ

7KH GHIUH R LQQRYDMRQ TXDQIHV WH QRYHIV R IQQRYDMRQ DQG SOFHV WHP
LQ UHDMRQ R \WH H M) SURGXFW DQG SIRFHWHY $ QMIDRIRQLY P DGH IQWMP V
R QRYHV EHEHHQ \WH DSSTHG \WFKCRBJ IHV DQG P SRMBQFH IRUKH P DUNHW
) XUKHUP RUH WH LP SDPWR! LQQRYDMIRQ RQLOMIDCRW DA DURQ DQGH WIDAHQ
YILRQP HQAVKRX@ EH P HDVXUHG 5 DAFDOIQQRYDMRQY DUH D WL Qg FDOAQRYHIV
LQ ERW \KH P DUNHWDQG \MRKQRBJ\ %4 FRORDVWIGRUHP HQIBAQQRYDMRQY DUH D
P DOCRYHWV [Q DAIQQRYDIRQ GP HVRQY

&ROMRGY KDV R P DNH VXUH \WDWIKH LQQRYDURQ SRWRTR 1V FRP SDUEG! R
FRUSRIDW \WDMI\ - & RQYHWY 1GHDV \R UHD@) DURQ UHTXIWHV KLIK BIYHY R [Q
WWUIXQRIRQDOFR RUECDMIRQ DQG LOMI UMRQ

oMM LI 1 OMMLI 9 $ &RGFHSWDOD RGHOR! / LQNDIH %4H-E HHQ, QQRYDIRQ 0 DQDIHP HOADQG
&RQMREY Q7 KH 6 XVBICDE®! ( QVLRQP HOW- RXUCDCR! $ SSTHG Y%MGHW 5 HVHDUFK s
s



$W WKH SURMHFW OHYHO WKH FRQWUROOLQJ DSSURDFK G
GRP HQMR\HG E\ WKH SURMHFW WHDP 'XH WR VWURQJ FRC
WKH FRQWUROOLQJ EORFNV UHVWULFW LQQRYDWLRQ VXF|
KLJK LQQRYDWLRQ OHYHOV DUH RIWHQ QRW IHDVLEOH

,Q VXFK SU Rdié&idt dEntrolligddto support the project team in the selec-

tion of suitable methods for project controling OHDVXULQJ WKH OHYHO RI LQQR
LV XVXDOO\ SRVVLEOH RQO\ ZLWK WKH FDOFXODWLRQ RI
VWXG\ WKDW LQFOXGHYV TXHVWLRQLQJ WKH PDQDJHPHQW L
DFWLYLWLHYV LV FRQGXFWHG ¢UVW 7KXV FRVWYVY DQG EHQF
WR EH DQDO\]HG LQ UHVHDUFK DQG GHYHORSPHQW 5 "' GH:¢

([SHQGLWXUH RQ UHVHDUFK DQG GHYHORSPHQW LV UHAHF)\
WHULVWLFV

* J)LQDQFLDO H[SHQVHV IRU UHVHDUFK DQG GHYHORSPHC

e I1XPEHU RI LQQRYDWLYH SURGXFWY UDGLFDO LQQRYDYV
ZKLFK JHQHUDWHYV LWV QHZ PDUNHW

« +HDGFRXQW LQ LQQRYDWLRQ SURMHFWYV

e 3URJUHVV GHJUHH UHDFKHG PLOHVWRQH VLQFH SURI
RI PLOHVWRQHYV

e 7LPH WR PDUNHW WLPH GXUDWLRQ IURP SURGXFW LG

e S HODWLYH SURFHVV WLPH VKRUWHQLQJ SURFHVV V
SURFHVV WLPH

« ,QQRYDWLRQ FRVW LQWHQVLW\ H[SHQVHV EDVHG RQ
QRYDWLRQ WRWDO UHYHQXH

Time to Market, Target Achievement and Innovation Portfolio

7KH WXUQRYHU RI WKH SURGXFWYVY ODXQFKHG RQ WKH PDU]I
7KH PHDQLQJ RI VXFK DQ LOQOQRYDWLRQ UDWLR LV WKH VR
GH¢{¢QHV KRZ PXFK WLPH D FRPSDQ\ QHHGV IURP DQ LGHD I
VXFFHVVIXO SRVLWLRQLQJ RI WKH SURGXFW RQ WKH PDUN
RI (XURSH LQ &RORJQH GRYMRKYHHSHREB GXKDW QHHGV PRUH W
\HDUV Rl WLPH WR PDUNHW $ WRS SHUIRUPHU KDV KLJK S|
WKH LQYHVWPHQW LQ WKH QHZ SURGXFW

7/DUJHW DFKLHYHPHQW UHIHUV WR WKH H[SHFWHG UHVXOV
MHFWYV $GYDQWDJH VLPSOH GHWHUPLQDWLRQ VXUYH\ D

XQDX 2 O|EXV 6 $ B3HWVFKLQJ 0 6FKQLHULQJ 1 .HQQ]DKOHQ LI
YLFH ,QQRYDWLRQHQ ,Q *OHLFK 5 6FKLPDQN & (GV ,QQRYDWLRQV &
UDWHU %DQG JUHLEXUJ S



FDQ EH @YIGHG DFFREQ) \R \WH BIYHOR GHYHBSP HOAR WH SUIRWFW  1GHD
FROFHSWIHDVELOY EXMQHW SOQ P DINHWOXQRK 7 KH EHQRKP DINQ) FHQMU
1Q ( XURSH GVFRYHUHG WDVWRS SHURWP HY NHHS ZIWIQ R DOSURWIFW RQ\WH
EXGJ HWDQG VRKHGX®I

2 YHDQ |¢AHQR 1Q 3 URGXARQ

7KH NA ¢IXUH RYHID@HTXISP HOAHIHRAYHQHW 2 ( ( ZKIFK KDV EHHQ IOAR

GXFHG 1Q VHRIRQ KDV EHHQ IXWWHUGHYHBSHG B\ @ LONBIU 6 HHEDFKHU
DQG 2 EHHIJH  7KH BAVXOR \WHUGHYHBSP HQALY DQDO] HG WY D SHUHFW
H DP S®I Rl DSSTFDEIMV R SURFHW RUHQIMG SURGXPIRQ FROARTL  DQG \WHUH

IRUH EXVIQHW P RGHORUHQMG SURGXFIRQ FROMRER) FROUGHUQ) \WH SURGXRIRQ
SURFHW DV D EXVIGHW

7 KH RYHIDOSURGXPIRQ H ¢ FHQR 2 3( LV GH.GHG DV IRBZ V

© DVIM 1Q WH SURGXRIRQ SURFHW IRUH DP S®I GRZ QIP H ®W R VSHHG HP SW
WDQVSRWY KDV \R EHVEINHQ LQR DFFRXQWVRUKH FDBXOMRQR HFHQR. © DVM
IV FDBXOWG DV VXISV P DWUDAQ VRN Z M \WH XVXDOGH: QURQ R! LOMP HAL
DM ARFN .

7KH FRMCHIDIRQR ZDWM Z GGV \RWH GHQURQR! 2 3(,

QWU+ GHEDRKHU* DQG 2 EHHIIH % ( 1¢] IHQ EHZHWNQ) XQG CDUAMODIQ) Q GHU
3RGNIRQIP . RQM WRQ, QOO Q2EHPDHU5 ,QOMUH DO XOMGOHKP HU
IVFKH * HBEMQIVDXIJDEH %4-WHEVZ IWWAKDIVIFKH \WMPKQUFKH XQG UHFKWIFKH + HIDXVIRBHXQIHQ
. VEDGHO S



Example:

1 HWBURGXRYH WP H PIQ

3 UIRGXPWIRQ FDSDRW PI1Q

. DWW 3&VZIW PIQIRUHDFK 3&

7KH Z DWM BHGXFHV WH RYHUDQBURGXRIRQ HI ¢ FIHQR TURP R

$ GAURCD® \WH RYHID@SURGKFWRQH ¢ FIHQR  &J MIF HAHQR. KDV R EH\VIINHQ
IQR DFFRXQW, WV GH.QHG DV IRBZ V

a DYDOEIOQV \WDQVSRWWFDSDAW R WDQVSRWHTXISP HQAL
c FDSDAW \WDQVSRW\FDSDFM L

. DWMR

d GZQWH

| ®WR VSHHG

e HP SWWDQ/SRW

Example:

$ SURGXRIRQ KDV DQ DYDIDEIOW R D

7 KH IQAXHQAQJ IDARY DUH DV IRBZ V

G XQH SHAWG GRZ QIP H

o) B®WR VSHHG

H HP SW WDQUSRW

7KH IDARY WRI HWHUWHGXFHG WH ( 33 R DERW R



WY HVIGHONKDWP RUH Z DWM R WDQVSRWWADSDRW GDGV \R &Z HUH ¢ FIHQR

23( DQG( 33 \RIHWHUGH,QH WH RYHDGH ¢AHQR R WH SURGXRIRQ A VP
7KHHRMH WH2 3( DQG( 33 DUHP XUBQHGE\ D Z HIKI IDARU

w, = ZHIKWQJ IDRARUZ 3 ( w,, + ZHIKWQ IDARY( 33
Example:
: MWD ZHIKWY IDARUR W, DQGw \WH UHVXOWUHDWG R \WH

SUHYIRXV H DP SGV VDV IR®Z V

. IONBRetal  SURSRVH XVIQJ \WH FRWR SURGXRIRQ DQG WWDQVSRWIHTXISP HQW
DV EDVIV IRUVHWII \WH Z HI KW IDPRWIRU2 ( ( DQG2 3( 7KHFRW\R EHVEN
HQ LOR DFFRXQADUH GHSUHFIDIRQ FRW Rl HTXISP HOADQG GERUFRW UHFRGHG
O \WH SURGXRIRQ DQG WDQVSRUWIMRQ SURFHWHY

D IONHU+ etal, S



SUMMARY

'LWK UHJDUG WR WKH RQJRLQJ LQFUHDVLQJ PDUNHW G\QI
DGDSW WR WHFKQLFDO DQG PHWKRGRORJLFDO WHUPV LQ
IRXUWK LQGXVWULDO UHYROXWLRQ 2EYLRXVO\ WKH G\Q
ZLOO KDYH DQ LPSDFW RQ FRUSRUDWH SODQQLQJ FRPSDQ
IRUH FRQWUROOLQJ &RUSRUDWH PDQDJHPHQW DQG FRQ\
IXQFWLRQDO WR D SURFHVV GULYHQ DSSURDFK &ODVVLF |
RUJDQL]DWLRQ LV MXVW D SDUW RI D FRPSDQ\ ZLGH MRLC
DXWRQRP\ RULHQWHG PDQDJHPHQW ZLOO EH IXUWKHU GHY
DSSURDFK WR EXVLQHVV SURFHVVHV $ EXVLQHVV IXQFWL
DV SURFHVVLQJ RI EXVLQHVV REMHFWYV DQG EXVLQHVV ¢
D VHTXHQFH RI RSHUDWLRQV RU UHSHWLWLYH DFWLYLWL]
FHVVHG LQSXW WR UHDFK D JRDO RULHQWHG UHVXOW R
D KLJKHU OHYHO LQWHUDFWLRQ EHWZHHQ SHRSOH PDFKL
DORQJ WKH YDOXH FKDLQ WR DFKLHYH DQ REMHFWLYH 7K
WR DFKLHYH WKH REMHFWLYHV GHULYHG IURP WKH FRPSD
WDWLRQ LQ D FRPSDQ\ PHDQV XQGHUVWDQGLQJ WKH EDVL
IXQFWLRQLQJ RI WKH HQWLUH FRPSDQ\ DV D FRPELQDWLRQ
FDQ EH UHJDUGHG DV D SURFHVV DQG LPSURYHG DFFRUGL
TXLUHPHQWYVY IRU SURFHVVHV ZKLFK VKRXOG EH FRQVLGHU
RI WDVNV DQG REMHFWLYHV SHUIRUPDQFH HI¢FLHQF\ FRQ
(DFK EXVLQHVV SURFHVV KDV D OLIH F\FOH WKDW FRQVLV
WDWLRQ DQG RSWLPL]DWLRQ WKURXJK UHVWUXFWXULQJ

LWLYH DQG WU\ WR RSWLPL]JH SURFHVVHV ,Q RWKHU ZRUC
VXVWDLQDEOH LQFUHDVH LQ FRPSDQ\fV FRPSHWLWLYHQH\
ZLWK FXVWRPHUVY UHTXLUHPHQWY 7KHUHIRUH WKH IRFX
FHVVHV LQ WKH FRPSDQ\

| ZH XQGHUVWDQG FRQWUROOLQJ DV D VXE VIVWHP RI WKH
QDWLRQ IXQFWLRQ FRQWUROOLQJ LV QRW YLHZHG DV D EX
7KH FRQWUROOLQJ SURFHVV VWDUWV ZLWK DQDO\]LQJ WK
VWDQGLQJ WKH SURFHVV SODQQLQJ DQG PRQLWRULQJ WKF
W\ RI WKH FRQWUROOLQJ LV WKH FHQWUDO SDUW RI WKLV F
SURGXFWLRQ FRQWUROOLQJ LQ SDUWLFXODU 3URFHVV TXI
LQJ WKH GHVLUHG TXDOLW\ Rl UHVXOWV + SURFHVVHV DQG
7KURXJK DFFXUDWH PHDVXUHPHQW RI D NH\ SHUIRUPDQFH
SURFHVVHV VRPH FRQFOXVLRQV PD\ EH GUDZQ DERXW WKH

$ ZLGH VSHFWUXP RI EXVLQHVV FRQWUROOLQJ WRROV LV C
SURFHVV RULHQWHG SURGXFWLRQ FRQWUROOLQJ $W WKH
WLYLW\ EDVHG FRVWLQJ UHFRUGY DQG EDVLF DFFRXQWLQ
VWUHDP DQDO\VLY LV UHFRPPHQGHG LQ SDUWLFXODU IRU \
FHVVHY DQG SURFHVV GHVLJQ PHWKRGV 7KH HIIHFWLYHQI



SURGXFWLRQ V\VWHP LV EDVHG RQ SURFHVV LQGLFDWRUV Zk
SHUIRUPDQFH PHDVXUHPHQW VA\VWHP 7KH 3URFHVYV 6FRUHFD
HI¢FLHQW WRRO IRU FRQWUROOLQJ SXUSRVHV 7KH QHFHVVE
LQ UHDO WLPH FDQ EH HQVXUHG E\ WKH PDQXIDFWXULQJ HI[H

7KH 3URFHVV 6FRUHFDUG FDQ EH XVHG DV D PHDVXUH EHFI
VWUDWHJILF DJHQGD VHOHFWLRQ RI D VPDOO QXPEHU RI C
DQG QRQ ¢QDQFLDO GDWD DQG LQGLFDWRUV WKDW KDYH \
DQG REMHFWLYHV 6WUDWHJLF FRUSRUDWH PDQDJHPHQW P
JLF SURFHVV DQDO\VHV EHQFKPDUNLQJ 6:27 DQDO\VLV D
RXWVRXUFLQJ %HQFKPDUNLQJ LV WKH SURFHVV RI FRPSDL
LQWHUQDWLRQDO OHYHO %HQFKPDUNLQJ FRXOG EH XVHG 1
FHVV FRQWUROOLQJ 6:27 LV XVHG IRU WKH DQDO\VLV RI W]
WLRQ FRPSDUHG WR FXVWRPHUVY UHTXLUHPHQWY DQG DYD
SDQ\ ,W IRFXVHV RQ SURFHVV UHODWHG VWUHQJWKYV DQG
DQG WKUHDWYV 7KH FRQFHSW RI RXWVRXUFLQJ UHODWHV W
DQG VXE SURFHVV VKRXOG EH RXWVRXUFHG RU LQVRXUFHG
HQKDQFH WKH FRPSDQ\TV NQRZOHGJH 2SHUDWLRQDO SUR
ORQJHU UHO\ RQ WUDGLWLRQDO FRVW DFFRXQWLQJ FDOFX
DFFRXQWLQJ 7KH YDOXH VWUHDP UDWLR V\VWHP VKRXOG E
FRVW WLPH TXDOLW\ AH[LELOLW\ DQG LQQRYDWLRQ .H\ S
XH VWUHDP FRQWUROOLQJ DUH FRVW SHU XQLW WKURXJKS;
RI JRRGV UHDFWLRQ DQG AH[LELOLW\ LQ YDULDQW SURGXF
RYHUDOO SURGXFWLRQ HI¢FLHQF\

QUESTIONS
([SODLQ WKH PHDQLQJ RI D SURFHVVY RULHQWHG FRPSD¢
UHTXLUHPHQWY WKDW VKRXOG EH FRQVLGHUHG

:KDW DUH WKH REMHFWLYHV RI EXVLQHVV SURFHVV PDC
GRHV LWV OLIH F\FOH FRQVLVW RI"

KDW DUH WKH VXFFHVV IDFWRUV DQG YDOXH GULYHUYV
SURGXFWLRQ FRQWUROOLQJ"

8VLQJ RQH H[DPSOH H[SODLQ WKH PDLQ FKDUDFWHULV'
6FRUHFDUG DQG WKH FRQWUROOHUSYfVY UROH

:KDW DUH WKH PRVW FRPPRQO\ XVHG PHWKRGV RI VWUL
DQDO\VLV" ([SODLQ WKH EHQH{;WV RI HDFK

KLFK LQGLFDWRU V\VWHPV DQG RWKHU V\VWHPV DUH X
SURFHVV FRQWUROOLQJ"

/ILVW DQG H[SODLQ WKH SHUIRUPDQFH LQGLFDWRUV RI



5. Production Business Model Controlling

'XH WR LQFUHDVLQJ PDUNHW G\QDPLFV DQG WKH DVVRFLD
WKH GHYHORSPHQW RI SURGXFW DQG SURFHVV LQQRYDWL
VXUYLYDO DQG JURZWK RI D FRPSDQ\ $00 DVSHFWV RI W
PXVW EH VFUXWLQL]JHG WR LGHQWLI\ QHZ ZD\V IRU DFKLHY
HYHU VXFFHVVIXO EXVLQHVV PRGHOV DUH QR FRLQFLGHQ
WR WKH GHYHORSPHQW RI EXVLQHVY PRGHO LQQRYDWLRQ
SHWLWLYHQHVV HVSHFLDOO\ LQ HVWDEOLVKHG FRPSDQLH

7KH EXVLQHVV PRGHO LQQRYDWLRQ EDVLV ZLOO EH DQDO'
ORZHG E\ WKH H[SODQDWLRQ RI WKH EXVLQHVV PRGHO GH\

,Q WKH VHFRQG VHFWLRQ WKH IROORZLQJ SURFHVV RSWLF
HG LQ RUGHU WR XVH WKHP LQ EXVLQHVY PRGHO RSWLPL]L

- YDOXH EDODQFH SURGXFWLRQ SURFHVYV
e SURGXFWLRQ YDOXH DGGHG
e YDOXH GULYHUV DQG YDOXH PDQDJHPHQW

7KH WKLUG VHFWLRQ RI WKLV FKDSWHU FRYHUV WKH WRS
FDOFXODWLRQ RI YDOXH DGGHG RI WKH SURGXFWLRQ SU
FLL,F SURGXFWLRQ PRGHO ZKLFK LV WKH ¢QDO UHVXOW
SURGXFWLRQ FRQWUROOLQJ

5.1. Business Model Innovation

%XVLQHVYVY PRGHO RULHQWHG WKLQNLQJ DQG EXVLQHVV
KDYH D FHQWU brive Riiovhatibh W LY H

,Q HFRQRPLFV WKH WHUP ZDV LQWURGXFHG E\ -RVHSK 6F}
RI LQQRYDWLRQV +H UHFRJQL]HG LQQRYDWLRQ DFWLYLW\
IDFWRU DQG VKRZHG WKDW LQQRYDWLRQ KDV DQ LQAXHQF
HFRQRPLFV ,QQRYDWLRQ LV PDLQO\ GH¢;QHG DV D FKDQJH
KXPDQ FUHDWLYLW\ LQ D QHZ LGHD QHZ SURGXFWV VHU)
SROLFLHV SURJUDPV ,Wist&f néviHproguét®n furdtidths D VQI) R

YDWLRQ LV D GHOLE HSUDRFH\DWQ B I WWEDDHWHERZDUGY VRPHW
*QHZ" (FRQRP\ DQG VRFLHW\ FKDQJH ZKHQ SURGXFWLRQ I
D QHZ ZD\

,Q PDQ\ *EXVLQHVV PRGHO" GH¢QLWLRQV WKH IRFXV LV R
WRPHU DQG WKH RUJDQL]DWLRQ 7KH EXVLQHVV PRGHO GH
ZKLFK PXVW EH SHUIRUPHG LQ WKH FRPSDQ\ WR DFKLHYH [



7KH NHHQ LQWHUHVW LQ EXVLQHVV PRGHO LQQRYDWLRQ D¢
RULJLQDWHY IURP WKH H[SDQVLRQ RI FRPSHWLWLYHQHVV R
IRUH LW LV QHFHVVDU\ WR H[SDQGRWRRW KKV M K Z 8P UBNHH W
YHORSPHQW VWUDWHJI\ UHTXLUHV VXVWDLQDEOH PDQDJHPI
E\ XVLQJ D VSHFL¢(¢F WRROVHW DQG VWHHULQJ L H FOHDU
PHDVXUHPHQW V\WVWHPV ,Q D ZRUG VXVWDLQDEOH LQQRYD

%XVLQHVV ORGHO ,QQRYDWLRQ 3HUVSHFWLYHV

$ EXVLQHVV PRGHO LV D UHVXOW RI D EXVLQHVV LGHD 7KH
DUH D SURGXFW RU D VHUYLFH WKDW VKRXOG EH RIIHUHG
FXVWRPHU WKH RUJDQL]DWLRQ RI SURGXFW PDQXIDFWXUL
WKH FRUUHVSRQGLQJ FRQWUROOLQJ PRGHO

$ EXVLQHVV PRGHO ZLOO EH UREXVW LI LW KDV WKH IROOR:

e Uniqueness: 7TKH EXVLQHVV PRGHO VKRXOG QRW EH LPLWDW
WKH FRPSHWLWRUYV

» Bargaining resistance: 7KH WDUJHW JURXSVY FXVWRPHUV YHQC
FRRSHUDWLRQ SDUWQHUY VKRXOG QRW EH DEOH WR QH
WUDOLJHVY WKH EHQH{;WV RI WKHLU RZQ EXVLQHVV PRG
WDUJHW JURXSV

* Flexibilty: 7KH EXVLQHVV PRGHO VKRXOG VWUHQJWKHQ RU
ELOLW\ RI WKH RUJDQL]DWLRQ

* Non-substitutable: ,W VKRXOG EH SRVVLEOH WR VXEVWLWXWH
LQ D VKRUW DQG PHGLXP WLPH SHULRG

7KH WKUHH PDLQ SHUVSHFWLYHV FXVWRPHU RUJDQL]DWLF
EXVLQHVV PRGHO LQQRYDWLRQ DQG DUH H[SODLQHG LQ WK

&EXVWRPHU 3HUVSHFWLYH

&EXVWRPHU EHQH,; WV RULJLQDWH IURP TXDOLWDWLYH DQG -
WKH QHZ SURGXFW 4XDOLWDWLYH FKDUDFWHULVWLFV LQI
LPDJH DQG FXVWRPL]DELOLW\ FRQ¢JXUDWLRQ RI WKH SUI
WHULVWLFV DUH SURGXFW SULFH FXVWRPHU EHQH{;WV WK
HITHFWV DW WKH FXVWRPHU VLGH DV ZHOO DV WKH SURGXTH
WRPHU YDOXH

&DVDGHVXV ODVDQHOO 5 =KX ) %XVLQHVV ORGHO ,QQRYDWLRQ DQG
&DVH RI 6SRQVRU %DVHG %XVLQHVY ORGHO :RUNLQJ 3DSHU 8QLYHUYV
IRV $QJHOHYV S



7DU HAFXVARP HY DUH DQ IQMI UDOSDWAR WH EXVIGHW P RGHO, | WH FXVRP HWY/
DUH FRQ: GHQWVWH UHVXOY BQ WP FXVARP HUB DOV Z KIFK HQDEBN VXFFHW
R WH LQCRYDURQ

,QU-DON WHUH LV D YDUHW Rl EXVIGHW P RGHY Z KIEK DUH VXFFHWIX@ P DUNHWIG
GXH \R WHUFKDUDRMIMIFY &RIIHH P DU B\ 6 \BUEXANV Z DV QRAVXFFHWIXO
EHFDXVH WH FRP SDQ. KDG GHYHBSHG QHZ FRIHHV ;W DV UDWHUWKH P DUNHIT)
R D FRIHH GUONQI QHMB! 1Q WH FRP SDQ 1 EIDQRKHV Z W IW RZQ GHMIQR
FRIHH KRXVHV

7KHIR®Z 1Q) \WE®I SURYIGHV VRP HH DP SBV Rl FX\RP HUMHI P HQW FUHDWWMG E\
BEXMQHW P RGHY

Figure 27: Examples of New Customer Segments

7KHH DP SBNV LQ\KH SUHYIRXV ¢,J XUH VKRZ \KDWD QHZ EXVIGHW P RGHQV JHGHU
D@ EDVHG RQIQQRYDMRQ 7 KHUH DUH GLIHHQMSHY R! IQQRYDUIRQ \WFKQEDOQGR
YDURQ DQG WH UHVXE) SURGKPWXQRIRQDDN $ QRWHUIRWP Rl IQQRYDIRQ FDQEH
GHYHBSHG IQ\WH H FKDQIH R VXSSO UHDMRQUKLSV 7KLY IV HVSHAD® WKH Z KHQ
\WH PMRP HULY IQYROHG [Q \WH FRP SIDMRQ R D SURGXPWIDQIH Z M WHURZ Q
SURGXFW 2 QEH WDAQ) LQQRYDMRQ UHGXFHY \WH WP H UHTXILHG | RUMH SXUFKDVH
R D SURGXPWRUZ KIFK \KH PXMRP HUGRHV QRAQHHG D SHYRQDOFRQUXGEMIRQ $
YMRQ [P SEHV WDWIHREHUIQ) 1V GRQH DXVRP DWFD® E\ UDFKIQ) RQH P MWQ)
ARFN RUWH P LQIP XP \VARFN 1Q SUYD\M KRXVHKRGY



$ FHQWUDO SRLQW LQ WKH FXVW Rd&stdingivretibhsi®HFWLYH DUF
concepts

e Personal assistance. 7KH FXVWRPHU LV SHUVRQDOO\ DGYLVHG
SHUVRQ RU FXVWRPHU VHUYLFH UHSUHVHQWDWLYH

e Key account management. 2UJDQL]DWLRQDO FODVVL¢{FDWLRQ RI V
JURXS DQG VXSSRUW RI D NH\ DFFRXQW PDQDJHU RU ¢
VDOHVY UHSUHVHQWDWLYH WR ODUJH FXVWRPHUV WR JlI
KRZ DERXW KLV SURMHFWY DQG UHODWHG SURGXFW UH

* Automated self-service. & XVWRPHU SUR{OHVY DUH FUHDWHG LQ FI
WLRQ ZLWK WKH FXVWRPHU XVXDOO\ E\ XVLQJ RQOLQH
7TKXV WKH FXVWRPHU SHUFHLYHV WKH RQOLQH VHUYLF
UHODWLRQVKLS

« Online community. ,Q DQ RQOLQH FRPPXQLW\ PHPEHUV FDQ JH
WLRQ DQG QHZV DQG VKDUH WKHLU H[SHULHQFHYV

,QQRYDWLRQ DQG EXVLQHVV PRGHOV KDYH EHHQ GHYHORSH
QRORJ\ LQ SDUWLFXODU $Q H[DPSOH LV SURYLGLQJ WKH F:
YHORS GHVLJQ SURSRVDOV ZKLFK DUH LQFOXGHG LQ ,.($}
&XVWRPHUV ZKRVH SURSRVDOV KDYH EHHQ UHDOL]JHG KDYh
RI WKHVH SURGXFWV

2UJDQL]DWLRQDO 3HUVSHFWLYH

2UJDQL]|DWLRQDO SHUVSHFWLYH FRQVLVWY RI UHVRXUFHYV |
SK\WWLFDO UHVRXUFHV SURGXFWLRQ IDFLOLWLHV IDFWRUL
V\IVWHPV LQWHOOHFWXDO UHVRXUFHVY EUDQGVY H[SHUW N
UHVRXUFHV FDVK LQYHVWPHQWY HTXLW\ DQG KXPDQ UH
DOLVWYV S$FWLYLWLHYV LQFOXGH PDQXIDFWXULQJ H[HFXWLR
LW\ SUREOHP VROYLQJ FXVWRPL]JHG VROXWLRQV IRU VWD
LQ WKH FDVH RI DFWXDO XVH LQ WKH DFWXDO FXVWRPHU V
WLQXRXV XSGDWLQJ DQG GHYHORSPHQW RI RQOLQH SUHVH
]IDWLRQ RI XVDELOLW\ HVSHFLDOO\ LQ EXVLQHVYV PRGHOV

2VWHUZDOGHU $ 3LJQHXU < %XVLQHVV ORGHO *HQHUDWLRQ + $ +DQ(
&KDQJHUV DQG &KDOOHQJHUV +RERNHQ 1HZ -HUVH\ 86% s

$Q H[DPSOH RI LQWHUDFWLRQ WKURXJK DQ RQOLQH SRUWDO LV WKH 6
+XE SURYLGHV LPPHGLDWH FORXG EDVHG DFFHVV WR D YDVW VHOHFWLRQ
WKHLU LQQRYDWLYH LQWHUDFWLYH OHDUQLQJ URRPV $QG ZKHQ \RX DGG
FODVV DVVLJQPHQWY SUHSDUH IRU FXVWRPHU HQJDJHPHQWY RU MXVW }
XUHG 6$3 WUDLQLQJ VIVWHPV KWWSV WUDLQLQJ VDS FRP GH HQ

%LHIJHU 7K ]X .Q\SKDXVHQ $XIVH% ' .U\W B6FKU ,QQRYDWLYH *HVFI
WLRQHOOH *UXQGODJHQ *HVWDOWXQJVIHOGHU XQG XQWHUQHKPHULVFKk

s

2VWHUZDOGHU $ 3LJQHXU < RS FLW S



5HVRXUFHV DQG DFWLYLWLHV SOD\ WKH NH\ UROH LQ WKH
PRGHOV $QRWKHU TXHVWLRQ RI RUJDQL]DWLRQ UHIHUV W|
DQFHV DQG MRLQW YHQWXUHV :LWK WKH GHYHORSPHQW R
ODUFRRSHUDWLRQ LQ WKH EX\HU VXSSOLHU UHODWLRQVKI

Cooperation motives DSSO\ WR WKH IROORZLQJ REMHFWLYHV

¢ Optimization and economies of scale. 7KH VXEMHFW RI RSWLPL]DWLR
VKDULQJ UHVRXUFHY DQG DVVRFLDWHG FRVW VDYLQJV

* Risk reduction. &ROODERUDWLRQV DUH YHU\ FRPPRQ LQ WKI
RI QHZ WHFKQRORJLHYV ZLWK D FRUUHVSRQGLQJO\ KLJ
VHDUFK )RU H[DPSOH LQ WKH DXWRPRWLYH LQGXVW
KDYH EHHQ FORVHG WR WKH GHYHORSPHQW RI HOHFYV
FRPSDQLHVY DUH FRPSHWLQJ RQ WKH SURGXFW PDUNHW

* The transfer of know-how and marketentry. $ PHDQLQJIXO FROODERUDWLF
LV RQ WKH RQH KDQG WKH UHVXOW RI VSHFL¢{F SURGXTF
WKH FRPSDQ\ 2Q WKH RWKHU KDQG DQ LQQRYDWLYH FR
WKLY PDUNHW VHIJPHQW &RRSHUDWLRQ ZLWK DOUHDG\
WKH PDUNHW VHIJPHQW OHDGYV WR D ZLQ ZLQ VLWXDWLR
JHWV DFFHVV WR WKH PDUNHW DQG WKH FXVWRPHUV RI
RWKHU FRPSDQ\ EHQH{ ;W IURP WKH WUDQVIHU RI NQRZC

7KH LVVXH LQ DOO WKHVH PRWLYHV IRU FRRSHUDWLRQ LV
LOQVRXUFLQJ 3URFHVV RXWVRXUFLQJ ZDV GLVFXVVHG LQ W
5HIDUGLQJ EXVLQHVYVY SURFHVVHV WKH SXEOLF FORXG LV
FHVVHV SHUIRUPHG FRQWLQXRXVO\ )XUWKHUPRUH FROOH
IRUPDQFH LV UHTXLUHG L H LW GHWHUPLQHYVY KRZ PXFK H
WKH WRWDO YDOXH

&ORXG FRPSXWLQJ UHOLHV RQ VKDULQJ UHVRXUFHV WR DFKLHYH FRK
VLPLODU WR XWLOLW\ RYHU D QHWZRUN &ORXG SODWIRUP DOVR NQRZQ
D VIVWHP WKDW GHOLYHUV RYHU WKH ,QWHUQHW DQG DV D XWLOLW\
VHUYLFHY QHHGHG WR GHYHORS SUHSDUH DQG UXQ DSSOLFDWLRQV D
DSSOLFDWLRQ LQWHJUDWLRQ DQG SRUWDOV

$ VXFFHVVIXO SURGXFW LQ WKH FROODERUDWLRQ EHWZHHQ LQGXVWL
FUHDVH WKH HI¢FLHQF\ Rl WKH SURFXUHPHQW SURFHVV LV WKH $5,%$ SUF
QHVV VXLWH $5,%$ ZDV IRXQGHG ZLWK WKH PLVVLRQ WR UHGXFH FRPSDQ
FRPSDQLHV DUH XVLQJ $5,%% ZKLFK LV WKH ZRUOGYV ODUJHVW PDUNHMW
WUDQVDFWLRQV YLD WKH ,QWHUQHW 7KH HI¢FLHQF\ LQ WKH XVH RI WKL
WKH SODWIRUP IRU ZKLFK HDFK SDUWLFLSDQW SD\V RQO\ WKH XVDJH WL
SURYLGHU FDQ LQYHVW LQ D IDVW DQG HI¢FLHQW WHFKQRORJ\ WKURXJK [
JUHDW SUR¢W 7KLV QHZ EXVLQHVV PRGHO RI VKDULQJ FRPSXWHU IDFL(
FORXG WHFKQRORJ\

‘LUW] % %XVLQHVV ORGHO ODQDJHPHQW + 'HVLJQ ,QVWUXPHQW
*HVFKITWVPRGHIGAMQRQ 6SULQJHU *DEOHU :LHVEDGHQ s



J)LQDQFLDO 3HUVSHFWLYH

,Q WHUPV RI ¢QDQFLDO SHUVSHFWLYH WKH LVVXH LV WKH
ZLWK WKH EXVLQHVYV PRGHO

,Q WHUPV RI UHYHQXHV LW UHYROYHV DURXQG WKH TXHVW
HIWHQW DUH WKH FXVWRPHUV ZLOOLQJ WR SD\ IRU WKH VH
JURP WKH FXVWRPHUYfVY SRLQW RI YLHZ WKHUH LV D ¢([HG SL
WUDQVIHUUHG WR VHUYLFH SURYLGHU ,Q LQQRYDWLYH EXVI
YLFH SURYLGHU GRHV QRW KDYH DQ\ H[SHULHQFH ZLWK GHY
WKHUHIRUH WHQGY WR EH UHVRXUFH UHODWHG :KLOH PDW|
PRUH UHOLDEO\ WKH GHJUHH RI XQFHUWDLQW\ LQ VHUYLFH

5HJDUGLQJ WKH FRVWYV D UHOLDEOH FDOFXODWLRQ LV SR
DQG FRRSHUDWLRQ QHFHVVDU\ IRU WKH EXVLQHVYV PRGHO
LQFUHDVH RI DXWRPDWLRQ JHQHUDOO\ OHDGV WR HFRQRPL
EH FUHDWHG LI DFWLYLWLHVYXRK B¥XGCCRHUBGIM PEILY HGH V
ZKLFK LV FDOOHG HFRQRPLFV RI VFRSH

%DVLFDOO\ EXVLQHVV PRGHOV FDQ EHC@&ERMWI GULYHQ RU
business models IRFXV RQ FRVW PLQLPL]DWLRQ ZKHQHYHU SRV
RI D FRVW GULYHQ EXVLQHVV PRGHO DUH EXGJHW DLUOLGC
5\DQDLU

Value-driven businessmodels SODFH WKH IRFXV RQ YDOXH FUHDWLRQ
LV EDVHG RQ FXVWRPHU UHTXLUHPHQWY ,Q WKH FRQVXPH
HewyY UHODWH WR SURGXFW FKDUDFWHULVWLFY HVSHFLD!
HVSHFLDOO\ LQFOXGH OX[XU\ SURGXFWV IRU H[DPSOH VS
UL RU /DPERUJKLQL WKDW DOVR SURPLVH D SHUVRQDO VW
YHKLFOHV

7KH PDUNHW RULHQWHG YLHZ RI D YDOXH GULYHQ EXVLQH\
WKLV ERRN 7KH IRFXV LV RQ LOQOQRYDWLYH SURGXFWLRQ £
YDOXH DGGHG IRU WKH FRPSDQ\ LV DQ LQQRYDWLRQ LQ SL
FRQWH[W RI VPDUW SURGXFWLRQ DQG UHODWHG VXSSO\ FK
WRPHU VDWLVIDFWLRQ LV D SUHUHTXLVLWH IRU WKH SURG?>
QHVV PRGHO VXFFHVV WKH PHDVXUHPHQW RI LQQRYDWLRC
IRU WKH FRPSDQ\

,Q DGGLWLRQ WR WHFKQLFDO RU RUJDQL]DWLRQDO LQQRY
LQWR FRQVLGHUDWLRQ ZKLFK FXVWRPHU H[SHFWDWLRQV F|
DSSURSULDWH UHWXUQ RQ ERWK VLGHV * EX\HUVY DQG VXS
WLYHQHVV RI WKH LQQRYDWLRQ

.RQWHU 0 %XVLQHVV ORGHO ,QQRYDWLRQ (QWZLFNOXQJ XQG &RQWU
PRGHOOH 'LSORPLFD 9HUODJ +DPEXUJ S DQG (KUHW 0 .DVK\DS
ORGHOV + ([SORULQJ YDOXH GULYHUV DQG WKH UROH RI PDUNHWLQJ ,Q
YROXPH LVVXH s



%XVLQHVYV ORGHO 'HVLJQ

%XVLQHVYV PRGHO GHVLJQ LV D SURFHVV WKDW FUHDWHYV
business models 1RZDGD\V WKH FKDOOHQJH LV WR GHVLJQ D V>
WDLQDEOH EXVLQHVVY PRGHO 7KH VFRSH RI WDVNV LV VLF
IRFXVHYVY RQ EXVLQHVYVY HQJLQHHULQJ DV ZHOO DV EXVLQHV
SURFHVYV UHHQJLQHHULQJ LQFOXGHYV UDGLFDO UHGHVLJQ
7KLY VHFWLRQ SURYLGHY DQDQA\VHY BQWKMIPDGE® [5 K DOKD V
prototyping, and decision

,GHD )LQGLQJ

,GHD ¢QGLQJ FDQQRW KDSSHQ GLUHFWO\ E\ D VWDQGDUGL
VLVWV RI FUHDWLYH WKLQNLQJ SURFHVVHV 2SSRUWXQLWL
WLRQ DQG H[SHULHQFH VHDUFKLQJ IRU H[DPSOH LQ VFLH
HISHUW LQWHUYLHZV H[FKDQJHV RI LGHDV LQ FRPPXQLWL

7KH EDVLF PHWKRGY DUH FUHDWLYH WHFKQLTXHV EUDLQ
PHWKRG DQG PLQG PDSSLQJ

a) Brainstorming

'LWK WKH KHOS RI D PRGHUDWRU PDQ\ LGHDV DUH FROOI
VKRUWHVW SRVVLEOH WLPH 7KH IRFXV LV RQ VSRQWDQHL\
IDQWDVWLF LGHDV LV DOORZHG ,GHDOO\ WKH SDUWLFLSEL
WR HDFK RWKHU DQG GHYHORS WKHP IXUWKHU &ULWLFL]LC
WR SUHYHQW DQ LQWHUUXSWLRQ RI WKH FUHDWLYH SURF
DUH WKH IEQORQVQWRUPLQJ LV FDUULHG RXW ZLWKRXW JUH
motivation is high, as they are involved in the brainstorming process, there is

mutual inspiration, many ideas in a short time and the possibility to obtain un-

usual ideas. +RZHYHU WKHUH DUH GLVDGYDQWDJHYV PDQ\ LGHI
XQQRWLFHG LW LV QRW D VWUXFWXUHG PHWKRG DQG EL
FRPSOH[ SUREOHPV 7KLV PHWKRG LV WKHUHIRUH RQO\ VX
VXFK DV ¢QGLQJ D QDPH RU VHDUFKLQJ IRU VORJDQV

Example:

D :KDW SDUW RI FLW\ OLIH GR, ¢QG LQWHUHVWLQJ" 7KH S
VHVVLRQ VKDUH WKHLU LGHDV SRSXODWLRQ * SDUWLHV =

+ &LW\ &RXQFLO * EXVLQHVV + UHOLJLRQV + QDWLRQDOLW

E &0XVWHULQJ + 7KH FROOHFWHG LGHDV DUH VWUXFWXUF
HG VROXWLRQV DUH VXPPDUL]JHG XQGHU IRFXV WHUPV 3R
6RFLDO ,VVXHV (GXFDWLRQ



b) Morphology

ORUSKRORJLFDO DQDO\VLV LV D FUHDWLYH KHXULVWLF PHW
problem areas and consideration of all possible solutions without prejudice 7 KH

SUREOHP DQDO\VLYVY DQG WKH TXHVWLRQ FDQ EH JHQHUDOL"
XVHV WKH PRUSKRORJLFDO ER[ ZKLFK LV D PXOWLGLPHQVL

'"HWHUPLQLQJ FKDUDFWHULVWLFVY DWWULEXWHY IDFWRUYV
OLVWHG LQ D PDWUL[ FROXPQ ,W VKRXOG EH HQVXUHG WK
GHSHQGHQW DQG RSHUDWLRQDO $00 WKH SRVVLEOH YDO}
WKHQ ZULWWHQ RQ WKH ULJKW 7KH UHVXOW LV D PDWUL]
FKDUDFWHULVWLF YDOXHV LV D WKHRUHWLFDOO\ SRVVLEO
FDQQRW SURGXFH UDGLFDO LQQRYDWLRQV EHFDXVH WKH
E\ WKH VHOHFWHG PDWUL[ GLPHQVLRQV LV OLPLWHG E\ WKl

7KH SURFHGXUH LQYROYHV WKH IROORZLQJ ¢YH VWHSV
'"H¢ QLWLRQ DQG DQDO\WLYV RI WKH SUREOHP
'HWHUPLQDWLRQ RI FKDUDFWHULVWLFV
'"HWHUPLQDWLRQ RI SRVVLEOH FKDUDFWHULVWLF YDOXt}
'"H¢ QLWLRQ RI WKH FRPELQDWLRQV
$OWHUQDWLYH DVVHVVPHQW DQG VHOHFWLRQ RI VROXV

¢) The 6-3-5 Method

7KH PHWKRG VVDQQGMFRESDQWY GHYHORS LGHDV DQG
a paper which will be passed 5 times. $O00 SDUWLFLSDQWY ZLOO UHFHLYH
LGHDV DQG KDYH WKH WDVN RI GHYHORSLQJ WKH LQLWLD(
ULJLG SURFHGXUH WKDW UHVWULFWYVY FUHDWLYLW\ 7KLV P
DQG PHGLXP VL]IJHG SUREOHPV

JRU H[DPSOH (DFK RI WKH SDUWLFLSDQWY UHFHLYHV D S
VTXDUHYVY ,Q WKH ¢UVW URXQG HDFK SDUWLFLSDQW ZULW
SHULRG RI WLPH WKH SDSHU LV SDVVHG RQ 7KHQ WKH SDI
RI EUDLQVWRUPLQJ OHDGHUY DQG GHYHORS WKHP IXUWKHL
LGHDVY DUH FUHDWHG

OLWWHOPDQQ $ ORUSKRORJLVFKHU .DVWHQ ,Q :LVVHQVPDQDJHPHQW
JH 85/ KWWS ZZZ DUWP IULHQGY DW DP NP :0 OHWKRGHQ :0 OHWKRGHQ



d) Mind Mapping

6 WDVWJ LE DQG XQWIKRMUHG SUREGP V FDQ EH VAKRMUHG XMQJ \WH P 1QG P DSSIQ)
DSSURDFK 6 WKRWWUQJ LV GRQH E\ designing a tree in which a problem is gradu-

DO® EURNHQ GRZ QIURP  JHCHUWDOR VSHHGF 7KH SUREGP LV GWHRMG KHUH XVIQJ
D WHH VWIKRWXUAH

$QH DP SBIR D SURGXPWQORYDURQ VFHQDUR LV SURYIGHG EHBZ

A company has developed a product innovation which is a new product.
The rights to the innovation patent could be sold. On the other hand,
the product could be manufactured, which needs an investment in
QHZ SURGKXRIRQ IDFLOV 7 KH WKILG RSIQRQ LYV IR HQIDIH D P DUNHWHVHDURK
institute that results in the engagement cost, but increases the reliability
of the company’s decision.

7 KH SRWIEG! DAMUCDWYHY DUH GHP ROAMDWMG L1Q WH IRTRXZ 1QJ ¢ I XUH

Figure 28: Mind Mapping for Product Innovation



7KH SUREDELOLW\ RI RFFXUUHQFH RI DOO GHFLVLRQ DOWH
XVLQJ WKH WKHRU\ RI SUREDELOLW\ W LV LQWHUHVWLQJ V
VXSSRUW WKH PLQG PDSSLQJ SURFHVV 2QH RI WKHVH VRO)>
DJHU" 7KH DGYDQWDJHV RI XVLQJ VXFK D WRRO DUH OLVWt
WLRQ DV IROORZYV

* MindManager supports the creative brainstorming process that
KHOSV RQH V RZQ WKLQNLQJ DQG XQGHUVWDQGLQJ DQ
VLRQ PDNLQJ

e MindManager increases productivity of each individual and the
WHDP 7KH YLVXDO DQG G\QDPLF ZD\ RI ZRUN PHHWLQJV
DQG SHUVRQDO WDVN PDQDJHPHQW FDQ EH PDGH PRUH
IDVWHU 1XPHURXV LQWHUIDFHV RI FRPPRQ OLFURVRIW I
OLQGODQDJHU WR KDYH D FHQWUDO FRFNSLW LQ ZKLFK ¢
tion are brought together in a time-saving manner.

« OLQGODQDJHU VLPSOL¢{¢HVY WKH LQIRUPDWLRQ DQG NQR
ment in teams and companies. Distributed information and valuable
NQRZOHGJH DUH HDVLO\ SXW LQWR PLQG PDSV XQGHU\
WH[WV DQG DUH DOzZD\V FHQWHUHG DQG XS WR GDWH
VWDQGLQJ DQG FRPPXQLFDWLRQ DUH VLIJQL;FDQWO\ LP:

5HJDUGLQJ WKH VFHQDULR RI EXVLQHVV PRGHO GHYHOF
WLRQ XVLQJ WKH VXSSRUWLQJ WRROV WKH PLQG PDSSLQ
EHVW FKRLFH

,GHD (YDOXDWLRQ

$IWHU WKH GHYHORSPHQW RI YDULRXV RSWLRQV LQ WKH F
VWXG\ PXVW EH FDUULHG RXW ,Q WKH FRQWH[W RI LQQRYD
LQGXVWU\ HQYLURQPHQW DQG PLFUR DQDO\VLV ZKLFK LV '
SHUIRUPHG

7KH PDFUR HQYLURQPHQW RI D EXVLQHVV PRGHO LV FKDUD
I D F WtRdbnblogy, regulations, economy, ecology, and society 7KH SROLWLFDO
OHJDO DQG HFRQRPLF HQYLURQPHQW SURYLGH WKH IUDPF
QRPLF SURJUHVYVY RI D FRXQWU\ ZKLFK SURPRWHY LQQRYDW
FRXOG DOVR EH D UHVWULFWLRQ

OLQGMHW *PE+ $O]J]HQDX 85/ KWWSV ZZZ PLQGMHW FRP GH SURGXNW



$QRWKHU LPSRUWDQW IDFWRU LV HFRORJ\ W UHODWHV R
UHVRXUFHVY DQG RQ WKH RWKHU KDQG WR WKH OHJDO IUI
HQYLURQPHQWDO ODZ $ VXLWDEOH H[DPSOH LV LQVXI¢FLH
IRU YHKLFOHY HTXLSSHG ZLWK DQ HOHFWULF GULYH IRU Jl

:KLOH JHQHUDO IDFWRUV ZLOO EH H[DPLQHG WKURXJK PDF
UHODWHV WR WKH VHFWRU PDUNHW YROXPH DQG PDUNHW ¢
PDUNHW SRWHQWLDO WKH SRVVLEOH LQQRYDWLRQ VXFFH
VLWXDWLRQ DQDO\WVLV UHIHUV WR WKH SRZHU RI FXVWRPFE
PDUNHW VHOOHUVY PDUNHW DQG WKH SRVVLEOH WKUHDYV
WHQWLDO FRPSHWLWRUV 7KH PRVW SRSXODU PRGHO LV 3l
\VLV $ FRPSUHKHQVLYH DQG V\VWHPDWLF UHYLHZ RI DOO
FDQ EH FDUULHG RXW LQ WKH SURGXFW LQQRYDWLRQ HQ)
DQG ULVNV DUH LGHQWL¢HG WKH EXVLQHVV PRGHO ZLOO

3URWRW\SLQJ

3URWRW\SLQJ RI D EXVLQH WaVmBriz&@ibh®f BuBiie & hodeR W K H
components. &RQWUDGLFWLRQV FDQ EH LGHQWL,HG DQG HOLPL
WR FDOFXODWH GLIIHUHQW YDULDQWV RI WKH EXVLQHVV
PHQWDO LQAXHQFH $Q DQDORJ\ LV WKH ZHOO NQRZQ VWU
DFWLRQ RI WKH PRGHO WR FKDQJLQJ FRQGLWLRQV LV FDO
PRGHO LV UHVLVWDQW

SBURWRW\SLQJ LQYROYHV WKH IROORZLQJ SKDVHYV

« Hypothesizing 5HODWLRQV DUH GH¢QHG DQG IRUPXODWHG L
WKH UHODWLRQV EHWZHHQ WKH FRPSRQHQWV FDQ EH
7KXV LQ YLHZ RI D QHZ SURGXFW + D VSRUWYV FDU #

PRGHO PLIJKW EH PDUNHWLQJ IXQFWLRQDOLW\ RI WKH
UHTXLUHPHQWY RI WKH FXVWRPHU DQG FXVWRPHU EHK

7KH QDWLRQDO SODWIRUP IRU HOHFWULF PRELOLW\ ZLWK ZRUNLQJ J
DQG JULG LQWHJUDWLRQ ZDV GHWHFWHG LQ WKH DQQXDO H[SHUWV!
PDUNHW UXQ XS LQ *HUPDQ\ WKH SROLWLFDO SOD\HUV WRJHWKHU ZLWH|
the potential operators and investors in charging infrastructure have to increase the attractiveness
RI HOHFWUR PRELOLW\ DQG PDNH LW D SULRULW\ 7KH H[LVWLQJ DSSURI
KHWHURJHQHRXVY DQG D YHKLFOH LQ DQ DFFHOHUDWHG UDPS LV QR ORQ
payment and unrestricted access to charging infrastructure in the public space needs to be im-
proved ,Q /DGHLQIUDVWUXNWXU I«U (OHNWRUIDKU]JHXJH LQ '"HXWVFKODQG

3RUWHU 0 ( ‘HWWEHZHUEVVWUDWHJLH OHWKRGHQ ]XU $QDO\VH YRQ

WHGLWLRQ &DPSXV )UDQNIXUW 1HZ <RUN S

6WUHVV 7THVW GHQRWHYV D WHVW PHDVXULQJ RI UHVSRQVHV WR VWUH
VWUDLQ RI SK\VLFDO RU SV\FKRORJLFDO QDWXUH $ VWUHVV WHVW LV D
LQGXVWU\ $ GLVWLQFWLRQ LV PDGH EHWZHHQ PLFUR VWUHVV WHVWV ZK
RU E\ VXSHUYLVLRQ LQVWLWXWHV VXFK DV %$),1 %XQGHRVYDMNWXWNDOW |«U )|
(XURSHDQ &HQWUDO %DQN (&%

.RQWHU 0 S



o Testdesign. 'H{;QLWLRQ RI WHVW FDVHVY FDUULHG RXW LQ V

W\SLQJ

e Testing. SBHUIRUPLQJ VLPXODWLRQV UHODWLQJ WR FKDQJLC
PRGHO

* Analysis. 8VH RI ,7 DSSOLFDWLRQV WR VXPPDUL]H WKH UHYV
VWXGLHV

e Knowledge Management. 6 XPPDU\ Rl HDFK VLPXODWLRQ DQG WKF
K\SRWKHVLVY WHVW FDVHV UHVXOWY DQG FRQVHTXHQ)

.RQWHU 0 SURYLGHG DQ LOOXVWUDWLYH H[DPSOH

BURGXFW LQQRYDWLRQ LQ KLIJK TXDOLW\ VSRUWYV FDUV F
OHDGHUVKLS VWUDWHJ\ RWKHUZLVH WKH SURPLVH RI D K
ZRXOG EH GLI¢FXOW WR DFFHSW E\ WKH FXVWRPHU &XV\
LQFRPH EUDFNHWY JHQHUDOO\ FDQQRW SD\ IRU VXFK D SL
not count into the target group of this product. In this regard,
a high-priced differentiation strategy is useful.

7TKH UHVXOWYV RI SURWRW\SLQJ DUH VROYLQJ SUREOHPV DC
EXVLQHVV PRGHO GHVLJQ 7KH GHFLVLRQ SURFHVV LV DFFF
JLF DQDO\]HV IRU H[DPSOH EHQFKPDUNLQJ 6:27 DQDO\VL
FHVV RXWVRXUFLQJ ZKLFK KDYH EHHQ VWXGLHG LQ WKLV E

%XVLQHVV PRGHO GHYHORSPHQW UHVXOWY DUH WKH EDVL
SURYHPHQW ZLWK SURFHVV RSWLPL]DWLRQ ,I GHYLDWLRQ
FRQWH[W RI DQDO\VLV RI WKH FDXVH DQG ORFDOL]DWLRQ R
RI WKH EXVLQHVV PRGHO ZLOO EH SHUIRUPHG

5.2. Controlling the Business Model Innovation —
Value Production

LWK WKH PDUNHW ODXQFK RI QHZ WHFKQRORJLHV LQ WKH
DQG WKH UHVXOWLQJ DYDLODELOLW\ RI LQWHJUDWHG (53 V
, QWHUQHW WHFKQQ®ORWXU\WEHZ SHUVSHFWLYHVY KDYH RSH
GXFWLRQ FRQWUROOLQJ 7KH UHTXLUHPHQWY IRU SRZHUIXC
IRU FRQWUROOLQJ SXUSRVHYV DUH IXO;(0O0OHG E\ WKH RXWYV
LQ PHPRU\ FRPSXWLQJ

ODQ\ LQGXVWULDO FRPSDQLHV FDQQRW UHFRUG WKH KLJK
FHVVHV RQOLQH LQ WKH ,7 VIVWHP 7KH XSGDWH PXVW EH F

,ELG S



IROORZLQJ QLJKW 7KLV WLPH ODJ EHWZHHQ WKH GDWD DC(
SURFHVVHYVY PDNHV UHDO WLPH SURGXFWLRQ FRQWUROOLQ

$ SURGXFWLRQ FRQWUROOLQJ VI\VWHP PXVW EH DEOH WR
DQG JOREDOO\ QHWZRUNHG SURGXFWLRQ VWUXFWXUHV 2
VWUXFWXUHV LV WKH SURGXFWLRQ FRQWUROOLQJ HIIHFW
WHUPV RI DYDLODELOLW\ Rl WKH WHFKQRORJ\ IRU SURYLG!|
HG LQIRUPDWLRQ DQG HI¢(FLHQW LQ WHUPV RI GDWD UHOL

7KH LPSDFW RI LQWHUQDO SURFHVVHV RQ WKH FRPSDQ\TV
IURQWHG WKH FRPSDQ\YfV SURGXFWLRQ DUHD ZLWK WKH T
WLDO FRQWULEXWLRQ RI D SURGXFWLRQ SURFHVV RU D S
YDOXH%»\ GHYHORSLQJ YDOXH GULYHUY DQG YDOXH PDQDJI
FUHDVHV LWV YDOXH E\ FDVK ARZ DQG YDOXH DGGHG

&DVK J)ORZ LQ WKH 3URGXFWLRQ 9DOXH ODQDJHP

$OIUHG 5DSSDSRUW IRUPXODWHG LQ $ FRPSDQ\ LQFUHI
LQJ FDVK ARZ ZKLFK OHDGV WR LQWHUHVW SD\PHQW KLJKI
FDSLWDO ,Q RWKHU ZRUGV FDVK ARZV PXVW SURYLGH D K
DOWHUQDWLYH LQYHVWPHQWYV

$ YDOXH RULHQWHG SURGXFWLRQ JHQHUDWHY VXVWDLQDE
FXODWHG RQ WKH EDVLV RI WKH SD\PHQWY IURP D SURGXF
FRVWY RI WKH PRGHO 9DOXH EDVHG PDQDJHPHQW LV D V
LPSOHPHQWHG LQ WKH FRPSDQ\ 9DOXH RULHQWDWLRQ JR
YDOXH DSSURDFKHV RULJLQDOO\ DVVRFLDWHG ZLWK WKH
LQFUHDVH LQ HQWHUSULVH YDOXH DOVR EHQH¢{WV RWKHU
VXFK DV WKH VWDII

'H¢e;QLQJ &DVK )ORZ

JUHH FDVK ARZ LV GH¢{¢QHG E\ RSHUDWLQJ FDVK ARZ SOXV
YHVWLQJ DFWLYLWLHV :LWK WKH SURFHHGV RI WKH IUHH
GLYLGHQGV RU EX\ EDFN VKDUHV 7KH IUHH FDVK ARZ VKR
DFWXDOO\ OHIW IRU WKH FRPSDQ\f\awvigDEHH RRQGEHUYV 7KL
XODWHG WKURXJK DFFRXQWLQJ WULFNV LQ FRQWUDVW WF
FODVVLF DFFRXQWLQJ UXOHV

%DXHU - 3URGXNWLRQV # &RQWUROOLQJ XQG + ODQDJHPHQW PLW 6%
/RILVWLN XQG .RVWHQPDQDJHPHQW PRGHUQHU 3URGXNWLRQVV\VWHPH
:LHVEDGHQ S

.DSODQ 5 6 I1RUWRQ ' 3 7KH %DODQFHG 6FRUHFDUG 7UDQVODWLC(
YDUG &ROOHJH S

5DSSDSRUW $ &UHDWLQJ 6KDUHKROGHU 9DOXH $ *XLGH IRU ODQDJH
6WDQGDUG IRU %XVLQHVNSHVULRQP DQHFH 3UHVYV 1HZ <RUN S



7KHRSHIDWQY FDWK ARZ IV GH,QHG DV IRBZ V

[ HHHQG

&DVK ARZ IV \WH NH I[QEFDRUIRUFDBXOM WH YDOH R \WH SURGXRIRQ SIR

FHW SURGXPIRQ DQG VXAV ILRP FLRW @N.QJ R DEMUIDMYH SURGXPIRQ SRWL
EIONV R WDWEXMQHW P RGHO

7KHHRWH WL FRQFHSWY HDERIDMG IXUKHULQ \WH IRTZ 1Q) FKDS\WMY GAVRUE
LQJ VP DIBURGXPURQ

7KH 9 DAH YDOFH Rl WH 3 LRGXFWRQ 0 RGHO

9DOH EDDQRH 1V \WH EDVIY |RUFDBXOME) RSHIMRQDOSUIRGXPURQ FDVK ARZ 2 Q
\WH RQH KDQG WHUH LV WH IRFXV RQ UMVRXURH FRQVXP SURQ 1Q WH SURGXFIRQ
SURFHW DQG RQWH RNHUKDQG SURGXPUIRQ UHVXEP XWEH YDODWG Z W UHI DUG

\R W FROMEX\IRQ LQ RSHUIDIY) FDVK ARZ

9DOH DEGHG IV JHQHIDWG IURP \KH UHYHQXHV IURP H WWMADCRXARP HWY 7KH WA
GXRIRQ 1Q SURGXPWFRV DGGV YDOH 1L \WWH SURGXFW FDQ EH VRT DWIKH VDP H
SUFH 7KLV IQFOIGHV SURGXFURQ P DIQMCDGFH FRAN . EXVWDOR SD\ P HON IRUSIR
GXRIRQ VHYIEHV [URP H \MDCSDWHY DQG Z KHUH DSSURSUDM  @FHQVHY

$Q IGFUDVH 1Q YDOH UHSUHVHON IQYHR HOAQ \WWH SURGXRIRQ SURFHW DQG \WH
SURGXRIRQ P RGHOUHVSHAIYHD ' IMQYHWA HOWN P S® WH RSSRVMM  7KH VDP H
DSSTHV \R \WH H SDQURQ DQG WHGXPIRQ R P DQXIDRMUQ) ARFNY 7KLY BHHY \R
\WH YDOH Rl \WH SURGXRIRQ P RGHEEDDQRH VKHHW2 Q\WH RKHUKDQG \WH REMF
\WYH R \WH BZ HWERWE®B! P DWUDOARFNY P XMEH HYIGHQAMGFH \WH. DGYHYH

O DIHAWKH G QDP IFV Rl \WH SURGXRIRQ WV WP DQG UHSUHVHQWFDSIMBOIA XS



Figure 29: Value Balance Production Process

Source: 0 RA¢HGIURP %DXHU - S

3 UIRGXPIRQ9DBH $ GHG

$QIOMHD YIHZ RQYDOH DGGHG SURGXFW LV REBAIQHG E\ DQDO] [Q) \WH VKDUA
R IDPHY IQWH86$ WY GAWRWG \WDWIKH VKDUH R RQH GRDUVSHQAQ) 1Q
VKRSSIQJ IRRG GHFUHDVHG [URP 10 \R G \KDQ fe) 7KH
UHDVRQ LV FKDQI HG FRQVXP HIATEHKDYIRU 3 HRS®I DUH EX\ 1QJ *UHDG. \R HDWDQG
YDA R FRRN SURGXFW Z KB \WH 1DUP HY DUH VH@ WDZ YHIHWE®N 7KH
SURGXRAIRQ R YDOH DEGHG SURGXFW Z KIFK P HDQV YDOH DAGHG SIRFHWIQJ R
IHW \WH IDUP HY D @U HUVKDUH R \WWH [RRG GRIWY 9DOH DGGHG SURGXFW [URP
\WH SROAR YIHZ R \KH [DUP HY DUH + IRUH, DP S®! + SIRGXFIQ) DQG VHE P
LOAMDG R VADZ EHUHY $ QRXHUH DP S®I IV DAAMRQ R VHYIEHY @\H DGYHWYAQ)
DQG FRQVXEMY VR \WH SURGXFW \KDVWBURYLGH DGGHG YDOH VR \KH FXARP HWY

3 IRGXRUIRQ YDOH DAGHG GHSHQGY RQ SURGXRIRQ H FHIGFH DQG \WWH SRWELDV
R FDVK ARZ DFFXP XOMRQ 1Q WH SUHAVHONDQG [ XWMUH WP H

86' $ (FRQRPIE 5HHDUK 6HYIEH ,Q KWBY H \MOURQXP GHGX DIP DINAIY YDOH DGG
HG SURGXFW



3URGXFWLRQ ([FHOOHQFH

BURGXFWLRQ H[FHOOHQFH IRFXVHVY SULPDULO\ RQ DJLOH Sl
HUDWLRQDO SURFHVVHV 7KH EDVLV IRU SURGXFWLRQ YDO>
OHQFH ZKLFK LV GH¢{¢QHG E\ WKH %0: JURXS DV IROORZYV

$W %0: ODOQXIDFWXULQJ FRQWLQXRXV LPSURYHPHQW LV
WDNHV YHU\ VHULRXVO\ :H EHOLHYH LWV D NH\ GLIITHUHQF
IURP WKH FRPSHWLWLRQ 2 DQG AH[LELOLW\ WKURXJKRXW
DQ HVVHQWLDO IDFWRU LQ LPSURYLQJ SURGXFWLYLW\ DQC
WKH 9DOXH $GGHG 3URGXFWLRQ 6\WWHP 936 %0: LV DC(
value while minimizing waste in all production and support area processes.

JURP VXSSOLHU WR GHDOHU IURP SURGXFW GHYHORSPHQV
LV KHOSLQJ HQVXUH WRWDO FXVWRPHU VDWLVIDFWLRQ L
IRFXVHG PDQQHU 6LQFH LWV JOREDO ODXQFK ZLWKLQ Wt
936 KDV SOD\HG D YLWDO UROH LQ FRQWLQXRXY LPSURYHP
IRUWK $PHULFDQ PDQXIDFWXULQJ IDFLOLW\ 936 SULQFLSC
assessed every day — and the results have been impressive. The impact

Rl WKH 3URFHVV ([FHOOHQFH &EGRQWLQXRXV ,PSURYHPHQ
a 25% improvement of the operating cost structure, totaling more $225

PLOOLRQ %HFDXVH RI WKLY FRPSUHKHQVLYH DSSURDFK ¢
introduce new behaviors and guidelines from the top down, eliminating the

need for costly additional support programs and projects.

7KH H[DPSOH VKRZV WKDW WKH EDVLV IRU VXFFHVVIXO SUR
ZLWK WKH FRRSHUDWLRQ RI DOO SURGXFWLRQ IDFWRUV H)
L:FDWLRQ DQG PRWLYDWLRQ ZHUH PHQWLRQHG LQ VHFWLRF
WKLV ERRN LV RQ WKH ¢QDQFLDO DVSHFW WKH LPSRUWDC
GHYHORSHG IXUWKHU

'LVFRXQWHG &DVK )ORZ £ (TXLW\ OHWKRG

'LVFRXQWHG FDVK ARZ LV WKH FRQFHSW WKDW SURGXFWL
WKH DFFXPXODWLRQ RI WKH IRUHFDVWHG FDVK ARZV RYHI
WKH UHDOL]JHG FDVK ARZV RYHUKW KOHP RMGWY WL QFIKBHUHR @D L
PHQWLRQHG LQ WKH SUHYLRXV VHFWLRQ 7KH FDOFXODWHCG
WKH SHULRG DQG UHVXOWV LQ GLVFRXQWHG FDVK ARZ

JRU WKH FDOFXODWLRQ RI GLVFRXQWHG FDVK ARZ GLUHF\
EH DSS@OKHGGLUHFW PHWKRG L H WKH HTXLW\ PHWKRG 7
WKLV VHFWLRQ

%0: *URXS SODQW 6SDUWDQEXUJ 86%$ ,Q KWWSV ZzZZ EPZXVIDFWR
EXLOGLQJ D EHWWHU EPZ YDOXH DGGHG SURGXFWLRQ V\VWHP



7 KH SURVHQAYDOH R IQFRP 1Q) FDVK ARZ V Z IQFEH FDBXOWG & DVK ARZ V IRUWH
HTXIW P HKRG IGFOIGH QYIGHQGY Z WGAIDZ DY WHSD\ P HQW R FDSIMBIO DQG FRU
SRIDWM \B[ FUHAW ,Q\KIV ERRN \WH FDEXOMRQ Rl RSHIMD) FDVK ARZ IV EDVHG
RQ \WH IRHFDW\RI SURGXRIRQ P RGHOUHYHQXHV DQG FRW 7 KLY FRQFHSWY RQD
SRWIE®! Z W DYDIOEIDYV R D VP DINSURGXRIIRQ OQGVFDSH DQG DQ,7 VROMRQ
SIRYIAQ) WHDOWP H SURGXFIRQ GDW 1Q WHDOWP H WXV DBZ IQ) IRUHFDWIY [Q D
VKRWWP H

WY DWXP HG 1Q WH HTXIW P RKRG \WDWDOVXIBAVHY DUH GMNEXWG  Z KIFK
P HDQV QR LHQYHWY HON& BHAMRUATFOIP V DUH DOR IXQM@IG

7KH QVFRXQMG FDVK ARZ PHIRG ' &)  XQD\H \WH QVFRXQMG FDVK ARZ DS

SURDFK 1V D SURFHW 1Q Z KIFK SUHGRP LQDQW [XWWUH VXSGV UHIHWHG \R DV FDVK
ARZ IQFOAQ LOMHWRQWKH FRP SDQ. I GHEWDUH GVFRXQIMG XVIQ) WH IQMBHV
UDWM R Z HIKWG DYHIDI H FRWIRL FDSIMEO

8VIQ) WH GQUHFW &) GHMUIP ICDIRQ HTXIW P HKRG  AVFRXQAIDW GHMUP IQD
WRQLY GRQH GLIHHQ® W \KH HTXIW P HWRG RQD FDVK ARZV CHWIHFHISW RU
QWIEXWRQV DUH GVFRXQMG \R HTXIW KRGHY RZCHY  7KH FDWK ARZ V \R EH
QVFRXQMG IQFGGH AYIGHQGY Z WGAIDZ DY FDSMIOUHSD: P HQWV DQG FRISRUDWM
W[ FUHAW W \WHUH RUH DWXP HG \WDWDOVXLSGVHY KDYH EHHQ GMEXWMG DQG
WH FOIP VR \WH GIQGHY KDYH DOHDG. EHHQ VDW/;: HG

The business model value LV FDEXOWGDV IRBZV

) XWUH SURWPMRQY R FDVK ARZ V DQG GHWUP ICDUIRQ R \WH UHTXIUHG UDW DUH
P HQIRQHG LQ @MIDWUH DV Gl FXODQG LQDFFXUDM . + RZ HYHU WH NH DGYDQIIH
@V 1Q WH DEIOWV R D VP DIWDRRY Z W DQ,7 VROMRQ FDMG IQP HP RY FRP
SXUQY \WH DYDIDELDNV RN FXUHQBURGXFIRQNH ¢ XUV 1Q UHDOIP H UHGXFHV \WH
UMN R LQDFFXUDM GDWB IRUHFDWI)  EHFDXVH IMFDQ EH FROABQ® DEDSWMG \R
WH PXUHQABURT UAW 7 KURXI K \WH HABEQKP HQAR D VP DWDRRY  DEMODWYH
SURGXPURQ RSWRQV FDQ EH XVHG TXIEND



7HRKQFDODVSHAW R VP DIVSURGXAIRQ DQG QP HP RY FRP SXII Z HH QY
FXWWHG 1Q WH SUHYIRXYV FKDSWLY 7KLY QYFXWIRQ \BNHV SOFH 1Q YIHZ R \KH
FXUHOABHYHBSP HOWR WHQHZ 6$3 6 +$1$ 7 WAMP

" VARXQMG &DWK) &Z + ( QMW 0 HKRG

,QWH SUHYIRXV DSSURDFK GHEW DUH ¢ WAWXEMDRMG IURP \WH VXP R IQYHR HQW
DQG WRFN EDVHG FDVK ARZ. IV QVFRXQMG W KLY DSSURDFK  \KH HQUUH LOYHWW
P HQALY GVFRXQIMG DQG WH GHEWLY \WWHQ VXEWDRWG ' XH \R QVFRXQI)  \KH
HQUH LOYHMF HOMKH Z HJ K\MG DYHUI H R FDSMIGFRAMY XVHG DV IQMNIDAM

7KH: $&& \BNHVIQR DFFRXQMWH SRMEIM R GHGXAIQ IQMMHWRQERURZ IQ1V

YR P HWRGV ( TXIWDQG( QMW" MRXQMG&DWK ) & DUH EDVHG RQD IXWMUWH
FROADQAFDSMEOWKRMUH $ @Q) WP IRHFDWARL \KH IX\VMUH FDSIMBOVKRMUH
IV AL FXOV2 (H R \WWH VRGMRQV LV \WH VR FD@Gadjusted present value $39
,QUD® IQWH$39 P HWRG P DUNHWWYDGH LV FDBXOWG RQWH EDVV R ¢ RMRXV
IX@VHD ¢ DAQ) R WH EXMQHW P RGHO7 KHIHRUH FDVK ARZ V DUH GVFRXQIMG
DWATXIW FRWW7O VDYIQIV IRURE GHEWOQMUHVWEHGKREIQW DUH DACHG IQWH CH W
VMS 7KH P DUNHVWDGH R \RIOFDSMBOY REBICHG IURP WKLV VXP  7KH P DUNHW
YDOH R GHEWY VXEWDRWG 1Q \WH \KILG \AMS 7 KH P DUNHWWDGH Rl GHEWY FDBX
OWGIURP \WH TXRWMG SUFH R ¢[ HG IQFRP H ERQGV

&RP SDIH\R&KDSWU 6$3 6 +$1$ $FFHOUDWM UHDOIP H UHVSROUYHGHW Z M 6$3 +$1$
IQP HP RN GDWEDVH VHYIEHY 3 URFHW KLIK VSHHG WDQVDRIRQY Z KIGB! DQDO] 1QJ 1UHVK GO RQ WH
A \R \INH DRIRQ 1Q \WH P RP HQADQG P DQDIH @UIH GDWEDVH YROP HV FRAMHIHRYHD XVIQ) P XO
MCDQAGDWWEDVH FRQEIGHY DQG G QP IE WHUQ) DRIRW P X@MAMUMRIIH KWBY  KDQD VDS FRP
DERXWDCD KWW O



7 KH HABEQVKHG P HWRGY R FRP SDQ YDOH FDBXOMRQ DUH EDVHG RQ DYHIDIH
YDOHV DQG FROABQAYDOHY DQG \WH DWRADMG GVDGYDQMIH 7 KH DYDIDELONV
R UDOIP HIQRWP DIRQ QRARQD ILRP SUIRGXFURQ EXVDOR IURP ¢ QDQFIDOVXSS®
FKDIQ P DQDIHP HQW) 6&0  FDQ KHS UHGXFH WHVH GUDZ EDFNV 6$3 ) LQDGADO
6XSS® &KDIQ 0 DQDIHP HQW) ,1 ) 6&0 RSWP ] HV \WH ¢ QDQFIDODQG IQRWP D
MIRQ ARZ V Z MMIQ \WH FRP SDQ. DQG EHE HHQ EXVIGHW SDUGHY 6$3 ) IQDQAIDO
6 XSSO &KDIQO DQDIHP HQNFRQEIQV WH IRMZ IQ) FRP SRHON FRBIIRQP DQ
DI HP HQAVGQVSXW P DQDJ HP HQWVDQG P DUINHWIMN DQDO] HU

9DOH" WYHWY DQG 9DOH 0 DQDI HP HQW

7KHFDVK ARZ IV DIIHANGE\ WH VR FD@IG3YDGH GUYHY 7KH\MP YDOH GUYHY
GHUYHV IIRP \WH QVFXWIRQ Rl \WH VKDUHKRGHUYDGSH FRQFHSWZ KIFK  1QWWH ¢ WAV
SOFH JHCHD® WHHY \WRall factors and parameters whose growth increases
company value for shareholders. 9DGH P DQDIHP HOQAY URRWMG LQ \WWH FRQFHSVRI

YDGH DQG W DIP 1V \R UHFRQA®! DOKH WIN-KRGHWATYLEZ V EDDGAQ) EHEHHQ
QHHGV DQG UHVRXUFHV

0 DAR YDOH GUYHY DU FRBPMG E\ IDWP HY DFFREQ) \R 5 DSSDSRWIQ \WH
SIXUWH EHBZ

Figure 30: Macro Value Driver

Source: YDOXHU - S



YDOXHUQRWMV WDWIB[ HV DQG FDSMBCFRW GR CRADITHFVWKH YDOH R SURGXRIIRQ
7KIVYIHZ 1V QRWRGZ HG IQ KLY ERRN Z W IW IRFXV RQ AH IEGI EXVICHW P RGHY
1Q VP DINSURGXFWRQ 7 KH AH LEIOWV R QHE RUINHG SURGXPIRQ VAKPMUHY WWURXJ K
D WHBFDMRQ R WH SURGXRIRQ GFDMRQY JHQHIDWY D SRMQIDOW] DGYDQBIH
ZKIFK IV D GHAMRQ FUMMURQ 3 LRGXRMIRQ SURFHW GMIIEXUIRQ \R LQMLDODQG
H \MOQDCSDWEHLY DOR IQAXHQRHY FDSMIQHTXIUHP HQW

5.3. Economic Value Added and Return on Capital Employed

( FRQRP IF YDOHDGGEHG ( 9$ IV D Z HONQRZ Q FRGFHSWAVIBEQVKHG 1Q ¢ QDQRIDO
WHRY 1Q JHQHIDO , WIHSUAVHQW WHDOSUR;Wersus SDSHUSURWLH IV \KH DI
WUY[ FDVK ARZ JHQHIDMGE\ D EXVICHW P LOXV WH FRWIR| \KH FDSABIGEHS® HG
\R JHQHIDM \WDWIDVK ARZ (9% XQGHERHY VKDUHKRTGHUDQG FRP SDQ YDOH DQG
IV DGRSWMG DV D P HDVXUH IRUEXVIGHW SOQQQI DQG SHURWP DGFH P RQWRUQ)

(9% P RIYDWV P DQDI HY \R FUHDWM VKDUHKRGHUYDGH \WOD YHY [P SRUBQARU
JHWR GDAQI FRP SDUHVIVADMI IHV 6 KDUHKRTHY IQYHWIR J DIQ UMD RQHQ
JDIHGFDSMIO7 KXV UMD RQFDSMIOHP SB HG 52 &( IVRHR WHNH  SWR
MYELOW IQEAFDRY WDWP HDVXUHVKRZ H ¢ FIHQ® D FRP SDQ LV XVIQJ W FDSMIO, W
IV FDBXOWMG DV D UHDMRQ EHE HHQ HDLIQIV EHIRWH IQMIAWDQG Y, ( %7 DQG
FDSMICHP SB HG 52 &( IV FRP P RQD XVHGE\ IQYHRY \R GHMUP IQH Z KHKHU
DFRP SDQ LV VXMIE®! \R IQHWRUQRW

$ KUKHUJ 2 &( IP SOV D P RUHHARQRP IFDOXVH R FDSANO5 2 &( VKRXGEHKLIK
HUDQ \WH FDSMIOFRWVORK ( 9% DQG 52 &( DU H¢AHQR IQAFDRY DQG R
LOMIMAR FROMRBLY |RUP HDVXUQ) SUR\BEIMI DQG RYHUDGFRP SDQ. VXFFHW

,QWWH FROFHSWRL EXVIGHW RUHQIMG SURGXPIRQ FROMR@Y) 52 &( IV XVHGDV D
P HDVXUH R SURGXPURQ H ¢ FIHQR \BNQJ LQR DFFRXQADOVXFFHW IDRRY Z KIEK
FROMEX\M RQ UMD R HP SB HG FDSMIARUSURGXRIRQ P\ F®! SXLBRVHV

YoMOHW RUHQMG SURGXFVIRQ FRQUR@LY LV IRFXVHG RQ WUHH SRIQV R YIHZ
e Strategic business model controlling EDVHG RQVWWIDWI IF SURFHW
FROWRGY
» Operational business model controlling EDVHG RQ YDGH BEXMCHW
P RGHIDQG EXVIQHW EDDQHFHG VFRIHFDUG
. Busing—zss model innovation controlling EDVHG RQ YDGH GUYHU DQG
FDWK ARZ

YDXHU- RS AWS

(9% IV D UHIMMUIHG WDGHP DUN R 6 WM 6\MZ DUG &RP SDQ. DQG KDV EHHQ [P SBP HOMG 1Q
QXP HIRXV FRP SDQHV \R P RIYDWM P DQDIHY VR FUDWM VKDUHKRGHUYDOH | ( 9$ 1V SRVMYH \WKH
FRP SDQ FUHDMMV VKDUHKRGHUZ HDAK 1 HI DWH ( 9% LQEFDWY \WDVWKDUHKRGHUYDOH LV GHVR HG



Figure 31: Production Controlling in the Digital Age

7KH HWHQFH 1V UHAHRWG 1Q WH FRQFOMRQ WDWIKH \RRY IRUEXVIGHW P RG
HORUHQMG SURGXPUIRQ FROAR@Y KDYH EHHQ GHYHBSHG RQ DRMIW EDVHG
FRAMQ) 7KLY BHHY \R SURFHW DQDOMY DQG SUIRFHW FROAREY)  7KH ¢HG R
DSSTFDMRQ R SURGXPIRQ FRONRTL \WDWHP HUI HG Z W \WH | RXUW LQGXAMDOHY
ROMRQ IV D QHZ ¢HG R UAVHDUK ,\WZ I@EH D IXWKHU GHYHBSP HQAR! VXSSO

FKDIQ FROART]

$ FRFOAQ) IQMHWI DQG SIRGHHIQ) FRP SIDMRQR! NH ¢, XUH P DQDI HP HQW
LQ EXVIGHW P RGHORUHQIMG SURGXPURQ FROART FDQ EH IRXQG 1Q WH FDBXD

WRQRI 52 &( 1Q: HOHU 7KH52 &( FDEXOMRQ QWY \M \ERRN LY P RAGHGIQ
DFFRUEDGFH Z W VXFFHW IDRRY IQWH QHZ. GLI MICHOYLLRQP HQW

YXMQHW P RGHO/XFFHW DQG WH FRUHVSRQAQ) UHYHQXHV VI Qe FDQ® GHSHG
RQ\WH TXDDW R VHYIEH ,QWP HV R KLIK FRP SHIMRQ DQG FRP SDUDE®I SURGXFW
B\ QUHHQAWHQERY TXDDW R VHYIEH IV \WH NH FRP SHMYH IDPRU S OR \KH
SRWEIDW R GLIHHQAYDUDQN EDVHG RQ SUIRGXPIRQ FRW IRUP DW SURGXPURQ
LQAXHQPHV WH SXURKDVH GHAMRQ 7 KH VDP H DSSTHV \R \WH SRMELDW R VSDUN

LQ) FXWRP HULQMUHVWG LQQRYDYH SURGKFW

© HOHU+ . RP SDNA( QMRQ 6 XSSO &KDIQ & ROARTY * XQADUHQ 3 HURWP DQFH 0 HWXQU
XQG + DQEXQIVHP SIKKOQIHQ 6 SUQIHU* DEGU:  IVEDGHQ



7KHP IQP [] DARQ R YDUDE®!I FRAV IV D NH \BWN [Q VP DIMBLRGXRIRQ ,Q D CHW
Z RUNHG SURGXPURQ LQ DEGAMRQ R \H DYDIDEIDW R SURGXRIRQ FDSDAW RSP DO
D@FDIRQ R SURGXRIRQ REHWY R UHVRXUFHV 1V \KH EDVY | RUEHVW\BUDFUFH

© KHQ D EXMICHW P RGHOFDQ EH FDBXOWMG RQ \WH EDVWY R VXFFHW IDRRY
VKRZQ 1Q WH IRBZ Q) ¢IXWH 1Q WHDOWP H IMBDGY \R D GHRMYH FRP SHIMYH
DGYDQBUH

Figure 32: Return on Capital Employed Model

7 KH FROMRGY P HKRGREJ\ 1Q\WH FRP EIQDURQ R SURFHW RUHQIMG SURGXRIRQ
FROMRGD) VXSSO FKDIQ FRMRGY)  DQG FRUBRUDW FRQARGR) VXSSRWMG B\ ,7
DSSTFDMRQY Z [OVXFRHWIX@® P HAVWH FKDEIQIH R \H QLI MICHD



SUMMARY

,QFUHDVLQJ PDUNHW G\QDPLFV DQG WKH DVVRFLDWHG FR
DJH WKH GHYHORSPHQW RI SURGXFWY DQG SURFHVVHV

ORQJHU JXDUDQWHH WKH VXUYLYDO DQG JURZWK RI D FRP
QHVV PRGHO PXVW EH VFUXWLQL]JHG WR LGHQWLI\ QHZ ZI
SDQ\fV JRDOV % XVLQHVV PRGHO RULHQWHG WKLQNLQJ D
FRQWUROOLQJ KDYH D FHQWUDO REMHFWLYH LQQRYDWLR!

7KHUH LV D ZLGH UDQJH RI LQQRYDWLRQ SHUVSHFWLYHV F
WLRQV DQG RQH FDQQRW GHWHUPLQH D VLQJOH VSHFL¢F .
YDWLRQ VXFFHVV &RPELQHG WHFKQLFDO RUJDQL]DWLRQI
WLRQV FUHDWH LQQRYDWLRQ ,Q DGGLWLRQ WR WHFKQLF
PXVW DOZD\V EH WDNHQ LQWR FRQVLGHUDWLRQ ZKLFK FX
IXO¢;O0OHG DQG ZKHWKHU DQ DSSURSULDWH UHWXUQ RQ ER
+ IRXQGHG WKH DWWUDFWLYHQHVV RI WKH LQQRYDWLRQ

SURFHVV WKDW FUHDWHY DFWXDOL]JHV RU UHRUJDQL]HV E
SKDVHV DUH LGHD ¢QGLQJ LGHD HYDOXDWLRQ SURWRW\S

$ SURGXFWLRQ FRQWUROOLQJ V\VWHP PXVW EH DEOH WR
DQG JOREDOO\ QHWZRUNHG SURGXFWLRQ VWUXFWXUHV
VWUXFWXUHV LV WKH SURGXFWLRQ FRQWUROOLQJ HIIHFW
WHUPV RI GDWD UHOLDELOLW\ DQG HIIHFWLYH LQ WHUPV R
SURYLGLQJ FXUUHQW DQG GHFLVLRQ RULHQWHG LQIRUPD'
WLRQ JHQHUDWHY VXVWDLQDEOH FDVK ARZ WKDW LV DGY
WUDGLWLRQDO NH\ ¢JXUHV Rl FRVW DFFRXQWLQJ $ NH\ ¢
EHFDXVH LW VKRZV ZKHWKHU D FRPSDQ\ LV LQ WKH SRVL)
LQYHVWPHQW LQ SURGXFW DQG SURFHVV LQQRYDWLRQ 7k
ORZV WKH EXVLQHVV PRGHO RULHQWDWLRQ 7KLV YLHZ GL
SURGXFWLRQ DQG FRVW RULHQWHG YLHZ VLQFH WKH SURC
DV D EXVLQHVV PRGHO

7KH HVVHQFH RI SURGXFWLRQ FRQWUROOLQJ LV DQDO\VL
BURGXFWLRQ SURFHVVHY DUH QRW RQO\ HIDPLQHG LQ WHI
]JDWLRQ ,W LV TXHVWLRQDEOH ZKHWKHU PDUNHW UHTXLU
QHHGVY DUH RSWLPDOO\ IXO;0O0OHG E\ WKH RUJDQL]DWLRQ
LQVWUXPHQWY RI RSHUDWLYH SURGXFWLRQ FRQWUROOLQ.

BURGXFWLRQ HYDOXDWLRQ DV D EXVLQHVV LV FDUULHG RX
FRQWURO RI D YDOXH DGDSWHG FRPSDQ\ 7KLV PHDQV WKL
RQO\ IDFWRU FRQVLGHUHG LQGLFDWRUV VXFK DV AH[LELO
UROH 7KH NH\ ¢JXUH LQ EXVLQHVV PRGHO RULHQWHG SUR(
HG DV D 52&( PRGHO



QUESTIONS

'"HVFULEH WKH UHODWLRQVKLS EHWZHHQ D EXVLQHVV P
DQG H[SODLQ LWV SHUVSHFWLYHV

:KDW LV EXVLQHVYV PRGHO GHVLJQ" '"HVFULEH LWV PDLQ

KDW LV WKH SRWHQWLDO FRQWULEXWLRQ RI WKH SURC
FRUSRUDWH YDOXH"

KLFK DUH WKH YDOXH GULYHUV PDFUR DQG PLFUR RI



Exercises

1 Calculation of Overall Equipment Effectiveness

7KH IRGRZ 1) SURGXRRQ @ H CDMW DUH SURYIGHG

6 KW HQW KRXW P IQAMY

DN 2 GHEWDNR DERXW P IQX\MV DQG RQH EUHDN Rl DERXW
P IQAMV

' RZQIP H P IQAMV

GDR\FBI7TIPH  VHRW®G

7REOTXDQMW SFV

6 FUDS SFV

& DEXOMW \WH RYHUDQHTXISP HOAH THRAYHOHW

Solution

5XQ7IPH 6KIWHQYW + %D\ + ' RZQIP H
SOQHG3RGRIRQ7IPH 6 KUW HQIW + %HDN

2(( 45 3% ())

The overall equipment effectiveness is 77.4 %



2 Evaluation of a Portfolio Matrix Scenario

7 KH SUIRGXRIRQSURIUDP R DQHQMBUMH IV UHSUHVHOMG E\ \WH IRGRZ 1Q) SRUNRTR

&RP SGM \WH SRUNRIR
( YDODWM \KH VIWDMRQ DQG P DNH SURSRVDY



Solution

7 KH HQMBUWH GRHV QRAKDYH CHZ SURGXFW  7KH GHYHRSP HOV R VXFK QHZ
SURGXFWDIHP MWQJ ) RUOWHP HAXP DQGE&Q WP H VXWIMYDAR WH HOMBUVH
KLV Z IQEHFRP H D SUIREGP

&DVK FRZV DUH DYDIDE®! $V BQJ DV \WH FDWK FRZ V CR CRWEHFRP H SRRUGRIV
WH SUR VR WH FDWK FRZ V WKRX@ EH XVHG W ¢, (DCHH WH GHYHBSP HOAR QHZ
SURGXFW

7 KH HQMSUVH VKRX@ P DNH D GHAMRQ RQ VXVBICDE®! SURGXPWEHYHBSP HQW



3 Positioning Products in a Portfolio Matrix

$ QHOMSUVH FRIIMG \WH IRMZ 1Q) CDWD

Average Market share Product
market revenue Contribution
rowth Own of the share margin of
Product ingthe last Market-share |  strongest in total the grloduct
. competitor P
3years (in %) revenue (in mil.)
. (in %) . '
(in %) (in %)
$
%
& 3
D 0 30
( 30
)
*
a)

Calculate the relative market share based on the own market share and
the market share of the strongest competitor. Position the products in the
4-Field-Portfolio Matrix and mark the share of the product with circle size.

Solution
5 HOMYH P DUNHW/KDUH Rl WWH SURGXFW  1Q

Product Relative market
share




b)

Name the standard strategies for products Ato F.

What are the reasons against the standard strategy for product F?
Do you see a problem in using the portfolio method?

" R\RX VFHHD EHQH WWRP  XVIQJ SRUARIR DV WH FROQAR@MY P HKMRG'



Solution

BURGXFW $| ,QYHVWPHQW VWUDWHJ\ WUDQVIHU LW WR VW
BURGXFW %(DQBHYWPHQW VWUDWHJ\ LI XQVXFFHVVIXO GL

3URGXFW ' | '"HSHQGLQJ RQ WKH SRVLWLRQ LQ WKH OLIH F\
SURGXFW LQYHVWPHQW RU GLVLQYHVWPHQW

BURGXFW (| $EVRUSWLRQ
BURGXFW ) | 'LVLQYHVWPHQW EHFDXVH RI ORZ FKDQFHV RI

$ ODUJH SRUWLRQ RI WKH WRWDO UHYHQXH DQG WKHUHIRUE
WKLV SURGXFW DUH DUJXPHQWY DJDLQVW WKH XVH RI WKH V

$ SUREOHP ZLWKLQ WKH SRUWIROLR PHWKRG LV WKH XVH
ZLWKRXW D GLIIHUHQWLDWHG VWUDWHJ\ UHFRPPHQGDWLRC(
YDULDEOHYV

JRU GHFLVLRQV RQ LQYHVWPHQW DQG (QDQFH WKH PHWK
VLRQ PDNLQJ EDVLV 7KH LPSDFW RQ IXWXUH FDVK ARZV FD

4 Branch & Bound Method for Optimized Production
Order Sequence

a) What are the prerequisites in the production area for the use of the
Branch & Bound method for optimized production order sequence?

Solution

8VLQJ WKH %YUDQFK %RXQG PHWKRG WKH SURGXFWLRQ RU
HV WKH PLQLPXP RI VHWXS FRVWYV LV XVHG 7KH SUHUHTXL\

6HWXS FRVWY DQG VHWXS WLPHV DUH NQRZQ

SURGXFWLRQ HTXLSPHQW AH[LELOLW\ ,W PXVW EH SRV
SURGXFWYV RQ WKH VDPH HTXLSPHQW

JOH[LELOLW\ LQ WKH WLPH VFKHGXOH RI SURGXFWLRQ
GXFWLRQ WR VWRFN



b) Calculate the order sequence with minimum setup costs.
7KH IROORZLQJ PDWUL[ ZLWK VHWXS FRVWYV LV JLYHQ

From j 1 2 3 4 5
tol
1 ; 3 ; ;
2 3 ;
3 ; ,
4 ; ; ;
S ;

Calculate the optimized order sequence using the Branch & Bound method.

Solution
From j 1 2 3 4 5
toi

1 ; ; 3 ;
2 0 ; 0
3 ; 0 ;
4 ; ; ; 0
5 3 0 ;

Frt‘;"l‘ : 1 2 3 4 5
1 ; 0 ; ;
2 0 ; 0
3 ; 0 ;
4 ; ; ; 0
5 3 0 ;




From j

t0i 1 2 4
1 ;
0
2 ;
0
3 ;
0
4 ; ;
5 3
0
From j
toi 1 2 4
1 ; 0
2 0 ;
3 ; 0
5 3 X!
F:grln Mo 2 4
1 ; 0 0
0 ;
; 0

g w N




Frtc;”i” 1 3 4
1 ; ;
0
2
0 0
3 ; ;
S ;
0
Optimized order sequence:
ordernumber{4 o 503 02 o01... 0..... 4.

5 Throughput Time in Production

$W D ZRUNSODFH LQ WKH SURGXFWLRQ OLQH WKH IROORZ
WLPH KDV EHHQ PHDVXUHG IRU

SURGXFWLRQ RUGHUYV

2UGHU

TKURXJIKSXW

7TLBYHRFHVVLQJ

a) Calculate the simple and weighted average throughput time

Solution

6LPSOH DYHUDJH WKURXJKSXW WLPH

GD\V

"HLIKWHG DYHUDJH WKURXJKSXW WLPH

GD\V

7LPH



b) Which conclusions do you draw from the results
of the previous exercise?

7TKH ZHLIJKWHG DYHUDJH WKURXJKSXW WLPH LV VLIQL¢(¢FDQ
DYHUDJH WKURXJKSXW WLPH 7KLV LV WKH FDVH ZKHQ D SU
SURGXFWLRQ YROXPH LV EURXJKW IRUZDUG

:KLOH FDOFXODWLQJ WKH ZHLJKWHG DYHUDJH WKURXJKSX
ZKHWKHU SURFHVVLQJ WLPH ZLOO EH LQFUHDVHG RXW RI1 Sl
WLRQDO 7KH UHDVRQ LV LQ WKH VHWXS WLPH I WKH VHWX
WKH WRWDO WKURXJKSXW WLPH WKH SURFHVVLQJ WLPH LQ
ZLWK LQFUHDVLQJ RUGHU YROXPH

6 Free Cash Flow
7KH IROORZLQJ SODQ GDWD PLOOLRQ (85 DUH NQRZQ

Year 2019 | 2020 | 2021 | 2022
1HW $QQXDO ,QFRPH
,QWHUHVW ([SHQVH 30
&KDQJHV LQ 3URYLVLRQV
&KDQJHV LQ 5HFHLYDEOHYV 0
$PRUWL]DWLRQ 'HSUHFLD30LR Q30
&KDQJHV LQ /LDELOLWLHV WR 9HQGRUYV 0

,QYHVWPHQW LQ 'HSUHFLDBWLR@M$SPRXQW
Total Cash Flow
7D[ 6DYLQJ LQWHUHVW H[SHQVH
Free Cash Flow (FCF)

(YHU\ \HDU D UHSODFHPHQW LQYHVWPHQW ZLOO EH FDUUL
DPRXQW

$ FRQVWDQW GHELW HTXLW\ UDWLR RI LV HISHFWHG 7KF
FDSLWDO LV DERXW DQG WKH VKDUH RI RXWVLGH FDSLW!
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Calculate the enterprise value using the shareholder value approach.
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$ QXDAHWFRP H
QMW [ SHOH 30
&KDQIHV 1Q 3 IRYIMRQV
&KDQIHV 1Q5 HFHYDE®N 0
" HSUHFIDWRQ 30 30
&KDQIHV 1Q/ IDELOMAV R 9 HQGRWY 0
,QMHWWR HOAR'  HSUHFIDWRQ'$ P RXQNV 30 30

Total Cash Flow 176 121 | 146 133
70 6DYIQ)  LOMIHWWA SHOMH 3

Free Cash Flow (FCF) 170 112 140 130




,/ LW LV H[SHFWHG WKDW WKH ODVW FDVK ARZ ZLOO FRQWL

)XWXUH YDOXH _ 2,000
SUHVHQW IUHH FDVK ARZ YDOXH )&) $&&
159.62 98.77
8 115.89 101.05

6XP RI WKH SUHVHQW YDOXHV
Overall capital value = 475.31 + 2,000 =2,475.31

(TXLW\ FDSLWDO 2,475.31-630=1,845.31
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