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ABSTRACT

$� FRPSDQ\·V� SHUIRUPDQFH� PHDVXUHPHQW� V\VWHP� GULYHV� LWV
EHKDYLRU� DQG� WKXV�� DIIHFWV� LWV� DELOLW\� WR� DFKLHYH� LWV� VWUDWHJLF
REMHFWLYHV��7KHUHIRUH��GHYHORSLQJ�SHUIRUPDQFH�PHDVXUHV� WKDW� DUH
DOLJQHG� ZLWK� WKH� HQWHUSULVH� REMHFWLYHV� SOD\V� D� FUXFLDO� UROH� LQ
DFFRPSOLVKLQJ� D� FRPSDQ\·V� ORQJ�WHUP� JRDOV�� 7KLV� SDSHU� H[SODLQV
WKH� FDXVH� DQG� HIIHFW� UHODWLRQVKLSV� EHWZHHQ� SHUIRUPDQFH
PHDVXUHPHQW� DQG� PDQXIDFWXULQJ� V\VWHP� GHVLJQ� IURP� D� V\VWHP
GHVLJQ� SHUVSHFWLYH�� $V� DQ� H[DPSOH�� LW� LV� LOOXVWUDWHG� ZK\� FXUUHQW
SHUIRUPDQFH� PHDVXUHPHQW� PHWKRGV� FDXVH� SODQWV� WR� HYROYH� LQWR
PDVV�SURGXFWLRQ�V\VWHPV��%DVHG�RQ�WKLV�XQGHUVWDQGLQJ��WKLV�SDSHU
GLVFXVVHV� WKH� XVHIXOQHVV� RI � WKH� D[LRPDWLF� GHVLJQ� DSSURDFK� WR
GHYHORS�SHUIRUPDQFH�PHDVXUHV� WKDW� DUH� DOLJQHG� WR� WKH� REMHFWLYHV
RI � D� FRPSDQ\�� )XUWKHUPRUH�� D� QHZ� VWUDWHJLF� SHUIRUPDQFH
PHDVXUHPHQW� PHWKRG� LV� SURSRVHG� E\� XVLQJ� WKH� PDQXIDFWXULQJ
V\VWHP�GHVLJQ�GHFRPSRVLWLRQ��ZKLFK�LV�D�JHQHULF�GHVLJQ�PRGHO�IRU
PDQXIDFWXULQJ� V\VWHP� GHVLJQ� EDVHG� RQ� WKH� D[LRPDWLF� GHVLJQ

PHWKRG�

.H\ZRUGV�� 3HUIRUPDQFH� 0HDVXUHPHQW�� $[LRPDWLF� 'HVLJQ�� DQG

0DQXIDFWXULQJ�6\VWHP�'HVLJQ�

1 INTRODUCTION

7KH� EHKDYLRUV� RI � V\VWHPV� DV� ZHOO� DV� WKH� DELOLW\� WR� DFKLHYH
VWUDWHJLF�REMHFWLYHV�DUH�DIIHFWHG�E\�WKH�ZD\�V\VWHPV�DUH�PHDVXUHG�
,W�LV�RIWHQ�WUXH�WKDW�WKH�VWUDWHJLF�JRDOV�RI �DQ�RUJDQL]DWLRQ�DUH�QRW
DFKLHYHG� GXH� WR� WKH� FRPSOH[� LQWHUDFWLRQV� ZLWKLQ� WKH
RUJDQL]DWLRQDO� KLHUDUFK\�� ,Q� WKH� ORZHU� OHYHOV� RI � WKH� RUJDQL]DWLRQ�
WKH� SHUIRUPDQFH�PHDVXUHV�� QRW� WKH� VWUDWHJLF� REMHFWLYHV� GULYH� WKH
EHKDYLRU� RI � WKH� HPSOR\HHV� VLQFH� WKH\� VHHN� WR� PDNH� WKHLU
SHUIRUPDQFH�PHDVXUHV� ORRN� JRRG�� )RU� WKLV� UHDVRQ�� DQ� LPSURSHU
VHW� RI �PHDVXUHPHQWV� FDQ� OHDG� WR� G\VIXQFWLRQDO� RU� XQDQWLFLSDWHG
EHKDYLRU��ZKLFK�GRHV�QRW�FRQWULEXWH�WR�WKH�RUJDQL]DWLRQ�REMHFWLYHV
>)U\�������@�

$FFRUGLQJ� WR� :LVQHU� DQG� )DZFHWW� >:LVQHU� DQG� )DZFHWW
������@�� WKH� UROH� RI � SHUIRUPDQFH� FULWHULD� LV� WZRIROG�� )LUVW�� LW
SURYLGHV� D� ILUP�ZLWK� D�PHWKRG� WR� DVVHVV� LWV� FXUUHQW� FRPSHWLWLYH
SRVLWLRQ�ZLWK� UHVSHFW� WR� LWV� FRPSHWLWRUV� DQG� WKH� GHPDQGV� RI � WKH
PDUNHW�� DQG� WR� LGHQWLI\� DYHQXHV� IRU� LPSURYHPHQW�� 6HFRQG�� LW
PRQLWRUV� WKH� ILUP·V� SURJUHVV� LQ� PRYLQJ� WRZDUGV� LWV� VWUDWHJLF

REMHFWLYHV��)URP�WKLV�SRLQW�RI �YLHZ��LW�LV�UHSHDWHGO\�DUJXHG�WKDW�WKH
JUHDWHVW�SUREOHP� DVVRFLDWHG�ZLWK� WUDGLWLRQDO� SHUIRUPDQFH� FULWHULD
LV� WKH� IDLOXUH� WR� SURYLGH� VXIILFLHQW� JXLGDQFH� LQ� WKH� IRUPDWLRQ� RI
WDFWLFDO� GHFLVLRQV� WR� DFKLHYH� VLPXOWDQHRXV� REMHFWLYHV� >(FFOHV
������@�� >:KHHOZULJKW� ������@�� $Q� HQWHUSULVH� SURGXFWLRQ� V\VWHP
PXVW�EH�GHVLJQHG� WR� DFKLHYH� WKH�JRDOV�RI � FRVW��TXDOLW\�� IOH[LELOLW\
DQG� GHOLYHU\� WLPH� VLPXOWDQHRXVO\� >6XK�� &RFKUDQ�� DQG� /LPD
������@�� 7KH� VLPXOWDQHRXV� DFKLHYHPHQW� RI � WKHVH� JRDOV� DW� WKH
ORZHVW�SRVVLEOH�FRVW�LV�WKH�PDQXIDFWXULQJ�V\VWHP�GHVLJQ�SUREOHP�

7KH� PDQXIDFWXULQJ� V\VWHP� GHVLJQ� GHFRPSRVLWLRQ� KDV� EHHQ
GHYHORSHG� WR� LOOXVWUDWH� WKH� VLPXOWDQHRXV� JRDO� DQG� VROXWLRQV� WKDW
PXVW�EH� FRQVLGHUHG�ZKHQ� LPSOHPHQWLQJ� D�PDQXIDFWXULQJ� V\VWHP
>6XK�� &RFKUDQ�� /LPD� ������@�� 3HUIRUPDQFH� PHDVXUHV� VKRXOG� EH
WLHG�WR�WKH�HQWHUSULVH�RU�SURGXFWLRQ� V\VWHP�GHVLJQ�DQG� WKXV�KHOS
VXE�V\VWHPV� WR� DFKLHYH� WKH� IXQFWLRQDO� UHTXLUHPHQWV� RI � WKH
RUJDQL]DWLRQ�� ZKLFK� ZLOO� HYHQWXDOO\� FRQWULEXWH� WR� WKH� JRDOV� RI � D
FRPSDQ\�� 7R� DFKLHYH� ORQJ�WHUP� JRDOV� RI � D� FRPSDQ\�� LW� LV� YHU\
LPSRUWDQW� WR� GHYHORS� DQG� PDLQWDLQ� WKH� ULJKW� SHUIRUPDQFH
PHDVXUHV� DW� HDFK� RUJDQL]DWLRQDO� OHYHO� WKRVH� DUH� DOLJQHG� ZLWK� WKH
HQWHUSULVH�REMHFWLYHV�>&RFKUDQ�������@�

,Q� WKLV� SDSHU�� WKH� FDXVH� DQG� HIIHFW� UHODWLRQVKLSV� EHWZHHQ
SHUIRUPDQFH�PHDVXUHPHQW� DQG�PDQXIDFWXULQJ� V\VWHP� GHVLJQ� DUH
H[SODLQHG� IURP�D� V\VWHP�GHVLJQ�SHUVSHFWLYH��$V� DQ�H[DPSOH�� LW� LV
ILUVW� LOOXVWUDWHG� ZK\� FXUUHQW� SHUIRUPDQFH�PHDVXUHPHQW� PHWKRGV
FDXVH�SODQWV�WR�HYROYH�LQWR�PDVV��V\VWHPV��)LJXUH���LOOXVWUDWHV�WKDW
WKH�SHUIRUPDQFH�PHDVXUHV� VLJQLILFDQWO\� DIIHFW� WKH�PDQXIDFWXULQJ
V\VWHP� GHVLJQ�� � 7R� DFKLHYH� WKH� V\VWHP� GHVLJQ� REMHFWLYHV�� LW� LV
SURSRVHG�WKDW�WKH�SHUIRUPDQFH�PHDVXUHV�PXVW�EH�DOLJQHG�ZLWK�WKH
)XQFWLRQDO� 5HTXLUHPHQWV� �)5V�� RI � WKH� 0DQXIDFWXULQJ� 6\VWHP
'HVLJQ��06'���7KH�GHVLJQ�RI �WKH�PDQXIDFWXULQJ�V\VWHP�PXVW�EH
EDVHG� RQ� WKH�PDQXIDFWXULQJ� VWUDWHJ\��ZKLFK� LV� DIIHFWHG� E\�PDQ\
HOHPHQWV��VHH�)LJXUH����

*LYHQ� WKH� SUHFHGLQJ� H[SODQDWLRQ�� D� VWUDWHJLF� SHUIRUPDQFH
PHDVXUHPHQW� PHWKRGRORJ\� LV� SURSRVHG� E\� XVLQJ� WKH
0DQXIDFWXULQJ� 6\VWHP� 'HVLJQ� 'HFRPSRVLWLRQ� �06''��� ZKLFK
SURYLGHV� D� FRPPXQLFDWLRQ� DQG� GHVLJQ� WRRO� WR� GHILQH� WKH
REMHFWLYHV�� FDOOHG� )XQFWLRQDO� 5HTXLUHPHQWV� �)5V�� DQG
FRUUHVSRQGLQJ� GHVLJQ� VROXWLRQV�� FDOOHG�'HVLJQ� 3DUDPHWHUV� �'3V�
IRU� DQ� RUJDQL]DWLRQ� EDVHG� RQ� WKH� D[LRPDWLF� GHVLJQ�PHWKRGRORJ\
>&DUUXV� DQG� &RFKUDQ� ������@�� )LJXUH� �� LOOXVWUDWHV� WKDW� WKH
3HUIRUPDQFH�0HDVXUHV� �30V��PXVW� EH� GHULYHG� IURP� WKH� )5V� RI
WKH�06''���7KH�XVHIXOQHVV�RI �WKH�D[LRPDWLF�GHVLJQ�DSSURDFK�WR
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GHYHORS�SHUIRUPDQFH�PHDVXUHV� WKDW� DUH� DOLJQHG� WR� WKH� REMHFWLYHV
RI � D� FRPSDQ\� LV� DOVR� GLVFXVVHG�� � )LJXUH� �� LOOXVWUDWHV� WKDW� WRGD\·V
30V�GLFWDWH�WKH�)5V�RI �WKH�06'�DQG�DUH�QRW�FRQQHFWHG�ZLWK�WKH
HQWHUSULVH�JRDOV�DQG�VWUDWHJ\�
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Figure 1. Performance Measures to Achieve the Goals of
the Manufacturing System Design and Production System

Design

Figure 2. Incomplete Performance Measures Driving
Manufacturing System Design

2 UNIT COST EQUATION AND MASS
MANUFACTURING SYSTEM DESIGN

7KH�WUDGLWLRQDO�PDQXIDFWXULQJ�FRVW�DFFRXQWLQJ�V\VWHP��ZKLFK
LV� QRZ� ZLGHO\� XVHG� DV� WKH� EDVLV� IRU�PDQXIDFWXULQJ�PDQDJHPHQW
GHFLVLRQV�� ZDV� GHYHORSHG� LQ� WKH� ����V� E\� GX�3RQW� DQG� *HQHUDO
0RWRUV� >-RKQVRQ� DQG� .DSODQ� ������@�� 7KLV� PDQDJHPHQW� FRVW
DFFRXQWLQJ�DSSURDFK�LV�EDVHG�RQ�WKH�UHDOLWLHV�RI �WKH�����V��ZKHQ
GLUHFW� ODERU� ZDV� D� VLQJOH� GRPLQDQW� IDFWRU� RI � DOO� PDQXIDFWXULQJ
FRVWV�RWKHU�WKDQ�UDZ�PDWHULDOV��&RQVHTXHQWO\��WKLV�FRVW�DFFRXQWLQJ
V\VWHP� W\SLFDOO\� HTXDWHV� ´FRVWµ� ZLWK� GLUHFW� ODERU� FRVW�� $OO� RWKHU
FRVWV� DUH�´PLVFHOODQHRXV�µ� WKHQ� OXPSHG� WRJHWKHU� DV� DQ� RYHUKHDG�
ZKLFK� DUH� WKHQ� DOORFDWHG� EDVHG� RQ� GLUHFW� ODERU� WLPH�� ,Q� WKLV
PDQDJHPHQW� FRVW� DFFRXQWLQJ� V\VWHP�� WKH� XQLW� FRVW� HTXDWLRQ� IRU
HVWLPDWLQJ�SURGXFW�FRVW� LV�JLYHQ�E\�HTXDWLRQ����� >+RUQJUHQ��HW�DO�
������@�
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7KLV� XQLW� FRVW� HTXDWLRQ� PHDVXUHV� WKH� SHUIRUPDQFH� RI � DQ
RXWGDWHG� SURGXFWLRQ� HQYLURQPHQW� LQ� ZKLFK� GLUHFW� ODERU� LV� WKH
GRPLQDQW�IDFWRU�RI �SURGXFWLRQ�FRVW�

2.1 UNIT COST COUPLED WITH OPERATION-FOCUSED
ENGINEERING

7KH�WUDGLWLRQDO�XQLW�FRVW� HTXDWLRQ� VKRZQ� LQ� HTXDWLRQ� ����KDV
ORQJ�EHHQ�WKH�SHUIRUPDQFH�PHDVXUH�RI�PDQXIDFWXULQJ�FRVW��,I �ZH
FRPELQH�WKH�RSHUDWLRQ�IRFXVHG�HQJLQHHULQJ��ZKLFK� LV� D� WHUP� WKDW
GHVFULEHV� WKH� GHVLJQ� DQG� RSWLPL]DWLRQ� RI � VLQJOH� PDQXIDFWXULQJ
SURFHVV�RU�PDFKLQH� LQ� WKH� LVRODWLRQ�RI � WKH� SURGXFW� IORZ� >6KLQJR
������@�� DQG� WKH� XQLW� FRVW� HTXDWLRQ� PHWKRG�� WKH� GHSDUWPHQWDO
PDVV� HQYLURQPHQW� LV� WKH� W\SLFDO� UHVXOW�� &DSDFLW\� IRU� HDFK
RSHUDWLRQ�LV�FDOFXODWHG�E\
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$� GHSDUWPHQWDO� SODQW� OD\RXW� LV� WKHQ� WKH� UHVXOW� RI � WKH
PDFKLQLQJ� FDSDFLW\� FDOFXODWLRQ� JLYHQ� E\� HTXDWLRQ� ����� (DFK
GHSDUWPHQW� LQ� WKH� SODQW� FRUUHVSRQGV� WR� D� SURFHVVLQJ� RSHUDWLRQ�
7KH� W\SH� RI � DXWRPDWLRQ� WKDW� UHVXOWV� IURP� WKLV� W\SH� RI � ´V\VWHP
GHVLJQµ�KDV�EHHQ� UHIHUUHG� WR� DV�´LVODQGV�RI � DXWRPDWLRQµ� >$PEHU
DQG� $PEHU� ������@�� )XUWKHUPRUH�� WKH� SHRSOH� LQ� WKLV� W\SH� RI
PDQXIDFWXULQJ� V\VWHP� W\SLFDOO\� RSHUDWH� RQH� RU� DW� PRVW� WZR
PDFKLQHV�� 7KH� GHSDUWPHQWDO�� PDVV� PDQXIDFWXULQJ� IDEULFDWLRQ
HQYLURQPHQW� LV� LOOXVWUDWHG� E\� )LJXUH� ��� � 7KLV� ILJXUH� LOOXVWUDWHV� D
SODQW� OD\RXW� LQ� ZKLFK� ��� ELOOLRQ� SDUW� IORZ�SDW� FRPELQDWLRQV� DUH
SRVVLEOH� >'XGD�� HW� DO�� ������@�� �)LJXUH��� LOOXVWUDWHV� WKH�RSHUDWLRQ�
EDVHG�SURFHVVLQJ�HQYLURQPHQW�LQ�ZKLFK�RQH�SHUVRQ��RSHUDWHV�RQH
PDFKLQH���,Q�WKLV�HQYLURQPHQW�WKH�XQLW�ODERU�FRVW� LV�FRXSOHG�ZLWK
WKH�SURGXFWLRQ�UDWH�RI �WKH�PDFKLQH�
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Figure 3. Schematic View of Departmental Mass
Production System Layout
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MachineMachine

Figure 4. Traditional One Machine per One Operator
Situation

(QWHUSULVHV� WKDW�XWLOL]H� HTXDWLRQ� ���� DV� WKHLU� FRVW� DFFRXQWLQJ
V\VWHP�DWWHPSW� WR� UHGXFH�XQLW� FRVW�E\� GHWHUPLQLQJ� DW� OHDVW� WKUHH
)5V�ZKLFK�DIIHFW�WKH�PDVV�PDQXIDFWXULQJ�V\VWHP�GHVLJQ�

)5����(OLPLQDWH�WKH�QHHG�IRU�GLUHFW�ODERU�� 0opDL

)5����,QFUHDVH�WKH�QXPEHU�RI �XQLWV���WLPH�WR�LQILQLW\� fopN

)5����5HGXFH�ODERU�ZDJH�� 0odlW

,W� LV� DVVXPHG� WKDW� &P� FDQQRW� EH� GHFUHDVHG� LQ� WKH� SUHFHGLQJ
DQDO\VLV�

7R�HOLPLQDWH� WKH� QHHG� IRU� GLUHFW� ODERU�� DXWRPDWHG�PDFKLQHV
DUH� LPSOHPHQWHG� DV� WKH� GHVLJQ� SDUDPHWHU� �'3�� WR�PLQLPL]H� WKH
GLUHFW� ODERU� WLPH� �VHH� )LJXUH� ���� 7KH� VHFRQG�)5� WR� DFKLHYH� XQLW
FRVW� UHGXFWLRQ� LV� WR� PD[LPL]H� WKH� QXPEHU� RI � XQLWV� SURGXFHG
GXULQJ�D�FHUWDLQ�WLPH�LQWHUYDO��,QFUHDVLQJ�WKH�SURFHVVLQJ�VSHHG�RI
WKH�PDFKLQH�EHFRPHV� WKH�'3� WR� DFKLHYH� WKLV� )5� �VHH� )LJXUH� ���
7KH� WKLUG�)5� WR�PLQLPL]H� WKH�XQLW� FRVW� LV� WR�GLUHFWO\� UHGXFH� WKH
ODERU�ZDJH��0RYLQJ�SODQWV�WR�ORZ�ZDJH�FRXQWULHV�LV�QRZ�D�SRSXODU
'3�WR�DFKLHYH�WKLV�)5��VHH�)LJXUH����

FR1: Eliminate the need
for direct labor

DLp Æ 0

DP1: Automate the
direct labor work

Objective Solution

Figure 5. FR 1 and DP 1

FR2: Increase the number
of units/time to infinity

Np Æ f

DP2: Machine speed
increase

Objective Solution

Figure 6. FR 2 and DP 2

FR3: Reduce labor wage
Wdl Æ 0

DP3: Operate in low
wage country

Objective Solution

Figure 7. FR 3 and DP 3

2.2 MASS MANUFACTURING SYSTEM DESIGN AS A
RESULT OF THE UNIT COST EQUATION

7KH�HIIHFW�RI �WKH�XQLW�FRVW�HTXDWLRQ�LV�SURIRXQG�ZLWK�UHVSHFW
WR� PDQXIDFWXULQJ� V\VWHP� GHVLJQ�� ,W� KDV� OHG� PDQDJHPHQW� WR
HQYLVLRQ� WKH� FRQFHSW� RI � WKH� ´OLJKWV� RXW� IDFWRU\µ� >+DPSWRQ
������@�

2.3 THE DECOMPOSITION OF THE MASS
MANUFACTURING SYSTEM DESIGN

$V�VKRZQ�LQ�)LJXUH����RQH�RI�WKH�SULPDU\�JRDOV�RI�D�FRPSDQ\
PD\� EH� WR�PD[LPL]H� WKH� ORQJ�WHUP� UHWXUQ� RQ� LQYHVWPHQW� �52,��
7KH� UHWXUQ� RQ� LQYHVWPHQW� LV� FDOFXODWHG� E\� (TXDWLRQ� ����� 7R
PD[LPL]H� WKH� UHWXUQ� RQ� LQYHVWPHQW�� WKH� )5V� EHFRPH�� LQFUHDVH
VDOHV� UHYHQXH�� PLQLPL]H� SURGXFWLRQ� FRVWV�� DQG� PLQLPL]H
SURGXFWLRQ� LQYHVWPHQW�� +RZHYHU�� WKH� ZD\� WR� DFKLHYH� WKHVH� )5V
FDQ� EH� GLIIHUHQW� GHSHQGLQJ� RQ� WKH� PDUNHW� HQYLURQPHQW�� )RU
H[DPSOH�� LQ� WKH� ����V��ZKHQ� WKH� )RUG�PRGHO�7�ZDV� LQWURGXFHG�
WKH�SUH�VDOH�UDWH�ZDV�RYHU�����>$UQROG�DQG�)DXURWH�������@��)RUG
FRXOG�VHOO�ZKDWHYHU�TXDQWLW\�ZDV�SURGXFHG��7KHUHIRUH��WKH�'3�IRU
WKH�ILUVW�)5��LQFUHDVH�VDOHV�UHYHQXH��ZDV�WR�PD[LPL]H�SURGXFWLRQ
RXWSXW�� 6LPLODUO\�� WKH� '3� IRU� WKH� VHFRQG� )5�� �PLQLPL]H
SURGXFWLRQ� FRVWV�� ZDV� WR� SURGXFH� DW� PLQLPXP� XQLW� FRVW�� ,Q
DGGLWLRQ�� WR�PD[LPL]H�PDFKLQH� XWLOL]DWLRQ� EHFDPH� D�'3� IRU� WKH
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Figure 8. The Decomposition of the Mass Manufacturing
System Design
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Figure 9. Further Decomposition of Mass Production
System – Line Management Level
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GHVLJQ�SDUDPHWHUV�WKDW�FKDUDFWHUL]H�FXUUHQW�PDVV�SURGXFWLRQ�SODQW
GHVLJQ� DQG� RSHUDWLRQ�� ,Q� )LJXUH� ���� RQH� RI� WKH� VXE�)5V� � WR
PLQLPL]H� WKH� XQLW� GLUHFW� ODERU� FRVW� �)5������ LV� IXUWKHU
GHFRPSRVHG�XVLQJ�WKH�]LJ�]DJJLQJ�SURFHVV�

2.4 SYSTEM DYNAMICS EXPRESSION OF ADVERSE
EFFECTS OF UNIT COST EQUATION IN MASS
MANUFACTURING
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Figure 12. System Dynamics Expression of Adverse Effects of Unit Cost Equation in Mass Manufacturing System

3. THE MANUFACTURING SYSTEM DESIGN
(MSD) AND NEW PERFORMANCE MEASURES

3.1 THE MSDD REFLECTS THE SYSTEM DESIGN FRS
AND DPS THAT ARE NECESSARY TO SOLVE TODAY’S
COMPETITIVENESS PROBLEM.

'XH� WR� WKH� KLJK� FRPSHWLWLRQ� DQG� YRODWLOH� FXVWRPHU
UHTXLUHPHQWV� WRGD\�� PDQ\� FRPSDQLHV� FDQQRW� VHOO� DV� PDQ\
SURGXFWV� DV� WKH\� SURGXFH�� ,Q� DGGLWLRQ� ORZ� SULFH� GRHV� QRW
JXDUDQWHH� VDOHV� DQ\� PRUH�� 7KHUHIRUH�� RWKHU� FRPSHWLWLYH� DVSHFWV
VXFK� DV� UHVSRQVLYHQHVV�� RQ�WLPH� GHOLYHU\�� TXDOLW\�� DQG� SURGXFW
YDULHW\� DUH� YHU\� LPSRUWDQW�� )RU� WKLV� UHDVRQ�� D� GLIIHUHQW� VHW� RI
REMHFWLYHV� �)5V�� DQG� VROXWLRQV� �'3V�� LV� UHTXLUHG� WR� DFKLHYH� WKH
JRDOV�RI� D� FRPSDQ\�� ´/HDQµ�PDQXIDFWXULQJ� LV� WKH� QDPH� WKDW� KDV
EHHQ� JLYHQ� WR� WKH� PDQXIDFWXULQJ� V\VWHP� GHVLJQ� WKDW� KDV
VXFFHVVIXOO\�DFKLHYHG�WKHVH�REMHFWLYHV� LQ� WRGD\·V� HQYLURQPHQW�� ,Q
WRGD\·V� PDQXIDFWXULQJ� V\VWHPV�� VDOHV� UHYHQXH� LV� LQFUHDVHG� E\
PD[LPL]LQJ� FXVWRPHU� VDWLVIDFWLRQ� UDWKHU� WKDQ� VLPSO\� SURGXFLQJ
PRUH�� ,Q� DGGLWLRQ�� VLQFH� FKDUJLQJ� PRUH� WKDQ� PDUNHW� SULFH� LV
DOPRVW� LPSRVVLEOH� LQ� WRGD\·V� KLJKO\� FRPSHWLWLYH� PDUNHW�� WKH
SURGXFWLRQ� FRVWV� DUH� UHGXFHG� WR� WKH� WDUJHW� FRVW�� ZKLFK� LV
GHWHUPLQHG� E\�PDUNHW� SULFH� DQG� H[SHFWHG� SURILW�� 7R� UHGXFH� WKH
SURGXFWLRQ� FRVW� GRZQ� WR� WKH� WDUJHW� FRVW�� DOO� W\SHV� RI� QRQ�YDOXH
DGGLQJ� VRXUFHV� RI� FRVW� DUH� HOLPLQDWHG�� )LQDOO\�� WR� PLQLPL]H
SURGXFWLRQ� LQYHVWPHQW�� DQ� LQYHVWPHQW� EDVHG� RQ� D� ORQJ�WHUP
V\VWHP� VWUDWHJ\� LV� VRXJKW� VR� WKDW� ULJKW�VL]HG�� JHQHUDO�SXUSRVH
PDFKLQHV� DUH� XVHG� LQVWHDG� RI� KLJKO\�DXWRPDWHG�� KLJK�VSHHG
PDFKLQHV��7KH�GLIIHUHQFHV�LQ�WHUPV�RI�GHVLJQ�SDUDPHWHUV�EHWZHHQ
PDVV� PDQXIDFWXULQJ� V\VWHPV� DQG� WRGD\·V� ´OHDQµ� PDQXIDFWXULQJ
V\VWHPV�DUH�VXPPDUL]HG�LQ�)LJXUH����

7RGD\·V� PDQXIDFWXULQJ� V\VWHP� GHVLJQ� FDQ� DOVR� EH
GHFRPSRVHG�� 7KH� DSSURDFK� LV� WR� LQFUHDVH� UHYHQXH� E\� VDWLVI\LQJ
FXVWRPHU� ZKLOH� GHFUHDVLQJ� FRVW� DQG� PLQLPL]LQJ� LQYHVWPHQW�� 7R
LQFUHDVH� FXVWRPHU� VDWLVIDFWLRQ�� FRPSHWLWLYHQHVV� LQ� WKUHH� DUHDV� LV
HPSKDVL]HG�� TXDOLW\�� RQ�WLPH� GHOLYHU\�� DQG� VKRUWHQHG� GHOLYHU\
WLPH��7R�PLQLPL]H�SURGXFWLRQ�FRVWV�� OHDQ�PDQXIDFWXULQJ� V\VWHPV
DUH�GHVLJQHG�WR�EH�DEOH�WR�HOLPLQDWH�DOO�W\SHV�RI�QRQ�YDOXH�DGGLQJ
ZDVWH�FRPLQJ�IURP�GLUHFW�DQG� LQGLUHFW� ODERUV�DQG�HTXLSPHQW��7R
PLQLPL]H� LQYHVWPHQW��D� ORQJ�WHUP�FDSDFLW\�VWUDWHJ\� LV�FRQVLGHUHG�
VR�WKDW�ULJKW�VL]HG��JHQHUDO�SXUSRVH�PDFKLQHV�DUH�XVXDOO\�DFTXLUHG�
)LJXUH� ��� SUHVHQWV� WKH� PDQXIDFWXULQJ� V\VWHP� GHVLJQ
GHFRPSRVLWLRQ� WKDW� UHIOHFW� WKH� QHFHVVDU\� )5V� DQG�'3V� LQ� WRGD\
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Lean Manufacturing system design
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Figure 14. Manufacturing System Design Decomposition
Reflecting Today’s “ Lean” Manufacturing Objectives
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Figure 16. FR-DP Pairs Affecting Machine Design

Table 1. FRs and DPs Affecting Equipment Design
)5 '3

)5�4���(OLPLQDWH�PDFKLQH
DVVLJQDEOH�FDXVHV�

'3�4���6HOHFWLRQ���PDLQWHQDQFH
RI�HTXLSPHQW

)5�4���(OLPLQDWH�PHWKRG
DVVLJQDEOH�FDXVHV�

'3�4���3URFHVV�SODQ�GHVLJQ

)5�4����(QVXUH�RSHUDWRU
KXPDQ�HUURUV�GR�QRW�WUDQVODWH�WR
GHIHFWV�

'3�4����0LVWDNH�SURRI
RSHUDWLRQV��3RND�\RNH�

)5�5����,GHQWLI\�QDWXUH�RI
GLVUXSWLRQ�

'3�5����&RQWH[W�VHQVLWLYH
IHHGEDFN

)5�3���(QVXUH�SUHGLFWDEOH
HTXLSPHQW�RXWSXW�

'3�3���0DLQWHQDQFH�RI
HTXLSPHQW�UHOLDELOLW\

)5�7���$ELOLW\�WR�SURGXFH�LQ
VXIILFLHQWO\�VPDOO�UXQ�VL]HV

'3�7���'HVLJQ�TXLFN
FKDQJHRYHU�IRU�PDWHULDO�KDQGOLQJ
DQG�HTXLSPHQW

)5�7����$XWRPDWLF�F\FOH�WLPH
� �PLQLPXP�WDNW�WLPH

'3�7����'HVLJQ�RI�DSSURSULDWH
DXWRPDWLF�ZRUN�FRQWHQW�DW�HDFK
VWDWLRQ

)5�7���(QVXUH�WKDW�VXSSRUW
UHVRXUFHV�GRQ·W�LQWHUIHUH�ZLWK
SURGXFWLRQ�UHVRXUFHV�

'3�7���6XEV\VWHPV�DQG
HTXLSPHQW�FRQILJXUHG�WR�VHSDUDWH
VXSSRUW�DQG�SURGXFWLRQ�DFFHVV
UHTXLUHPHQWV

)5�7���(QVXUH�WKDW�SURGXFWLRQ
UHVRXUFHV��SHRSOH�DXWRPDWLRQ�
GRQ·W�LQWHUIHUH�ZLWK�RQH�DQRWKHU�

'3�7���(QVXUH�FRRUGLQDWLRQ�DQG
VHSDUDWLRQ�RI�SURGXFWLRQ�ZRUN
SDWWHUQV

)5�7���(QVXUH�WKDW�VXSSRUW
UHVRXUFHV��SHRSOH�DXWRPDWLRQ�
GRQ·W�LQWHUIHUH�ZLWK�RQH�DQRWKHU�

'3�7���(QVXUH�FRRUGLQDWLRQ�DQG
VHSDUDWLRQ�RI�VXSSRUW�ZRUN
SDWWHUQV

)5�'���5HGXFH�WDVNV�WKDW�WLH
WKH�RSHUDWRU�WR�WKH
PDFKLQH�VWDWLRQ

'3�'���0DFKLQHV�	�VWDWLRQV
GHVLJQHG�WR�UXQ�DXWRQRPRXVO\

)5�'���0LQLPL]H�ZDVWHG
PRWLRQ�RI�RSHUDWRUV�EHWZHHQ
VWDWLRQV�

'3�'���&RQILJXUH
PDFKLQHV�VWDWLRQV�WR�UHGXFH
ZDONLQJ�GLVWDQFH

)5�'���0LQLPL]H�ZDVWHG
PRWLRQ�LQ�RSHUDWRUV·�ZRUN
SUHSDUDWLRQ

'3�'���(UJRQRPLF�LQWHUIDFH
EHWZHHQ�WKH�ZRUNHU��PDFKLQH�DQG
IL[WXUH

)5����0LQLPL]H�IDFLOLWLHV�FRVW '3����5HGXFWLRQ�RI�FRQVXPHG
IORRU�VSDFH

)5���0LQLPL]H�LQYHVWPHQW�RYHU
SURGXFWLRQ�V\VWHP�OLIH�F\FOH�

'3���,QYHVWPHQW�EDVHG�RQ�D
ORQJ�WHUP�V\VWHP�VWUDWHJ\

�QRWH�� )5�4V�� )5V� LQ� TXDOLW\� EUDQFK�� )5�5V�� )5V� LQ� LGHQWLI\LQJ
DQG�UHVROYLQJ�SUREOHPV�EUDQFH��)5�3V��)5V� LQ�SUHGLFWDEOH�RXWSXW
EUDQFK�� )5�7V�� )5V� LQ� GHOD\� UHGXFWLRQ� EUDQFK�� )5�'V�� )5V� LQ
GLUHFW�ODERU�EUDQFK��)5�,V��)5V�LQ�LQGLUHFW�ODERU�EUDQFK�

3.2 ALIGNING THE PERFORMANCE MEASURES (PMS)
WITH THE MANUFACTURING SYSTEM DESIGN

6LQFH� WKH� PDQXIDFWXULQJ� V\VWHP� GHVLJQ� GHFRPSRVLWLRQ
UHIOHFWV� JHQHUDO� )5V� RI � PDQXIDFWXULQJ� V\VWHP�� WKH� SHUIRUPDQFH
PHDVXUHV� GHULYHG� IURP� LW� DUH� DOVR� JHQHUDOO\� DSSOLFDEOH� WR� PDQ\
W\SHV� RI � PDQXIDFWXULQJ� HQYLURQPHQW�� )LJXUH� �� LOOXVWUDWHV� ZKHQ
SHUIRUPDQFH� PHDVXUHV� DUH� FOHDUO\� DOLJQHG� ZLWK� WKH� )5V� RI � WKH
PDQXIDFWXULQJ� V\VWHP� GHVLJQ�� 7KH� SHUIRUPDQFH� PHDVXUHV� DUH
DOLJQHG�WR�WKH�)5V�RI �WKH�GHFRPSRVLWLRQ�DFFRUGLQJ�WR�WKUHH�OHYHOV
RI �PDQDJHPHQW��'HWDLOV�RI � WKH�SHUIRUPDQFH�PHDVXUHV� DFFRUGLQJ
WR�WKH�OHYHOV�RI �PDQDJHPHQW�DUH�SUHVHQWHG�LQ�WKH�$SSHQGL[�

3.3 CHARACTERISTICS OF COST ACCOUNTING SYSTEM
AS A PERFORMANCE MEASURE

$FFRUGLQJ� WR�+LURPRWR� >+LURPRWR� ������@�� LW� LV�QRWHZRUWK\
WKDW�LQ�RUGHU�WR�PDNH�DFFRXQWLQJ�SROLFLHV�VXEVHUYLHQW�WR�FRUSRUDWH
VWUDWHJ\�� -DSDQHVH� PDQXIDFWXULQJ� VWUDWHJ\� SODFHV� KLJK� SUHPLXPV
RQ�TXDOLW\�DQG�WLPHO\�GHOLYHU\�LQ�DGGLWLRQ� WR� ORZ�FRVW�SURGXFWLRQ�



7KH�$OLJQPHQW�RI�3HUIRUPDQFH�0HDVXUHPHQW�ZLWK�WKH�0DQXIDFWXULQJ�6\VWHP�'HVLJQ
)LUVW�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$[LRPDWLF�'HVLJQ

&DPEULGJH��0$�²�-XQH������������

&RS\ULJKW��������E\�WKH�,QVWLWXWH�IRU�$[LRPDWLF�'HVLJQ ���

7KXV� ´OHDQµ� FRPSDQLHV� PDNH� H[WHQVLYH� XVH� RI � QRQ�ILQDQFLDO
PHDVXUHV�WR�HYDOXDWH�IDFWRU\�SHUIRUPDQFH�

��8QOLNH� DFFRXQWLQJ� V\VWHPV� WKDW� VXSSRUW� WKH� SUHSDUDWLRQ� RI
SHULRGLF� ILQDQFLDO� UHSRUWV�� FRVW� DFFRXQWLQJ� V\VWHPV� DUH� QRW
VXEMHFWLYH� WR� UXOHV� RU� VWDQGDUGV� VXFK� DV� JHQHUDOO\� DFFHSWHG
DFFRXQWLQJ�SULQFLSOHV��7KHUHIRUH�� WKHUH� LV�QR�UHDVRQ�WR� WKLQN� WKDW
WKHUH� LV� D� XQLTXH� ULJKW� FRVW� DFFRXQWLQJ� V\VWHP�� (QWHUSULVH� FDQ
GHYHORS� LWV� RZQ� FRVW� DFFRXQWLQJ� V\VWHP� EDVHG� RQ� WKH� PDUNHW
HQYLURQPHQW� DQG� ORQJ�WHUP� VWUDWHJ\��:KDW� LV� LPSRUWDQW� LV� WKDW� D
FRVW�DFFRXQWLQJ�V\VWHP�VKRXOG�KDYH�WKH�FKDUDFWHULVWLFV�SUHYLRXVO\
SUHVHQWHG�WR�EH�DOLJQHG�ZLWK�WKH�HQWHUSULVH�REMHFWLYHV�

(TXDWLRQ� ���� LV� D� SURSRVHG� WHPSODWH� RI � WKH� QHZ� XQLW� FRVW
HTXDWLRQ�IURP�WKH�PDQXIDFWXULQJ�V\VWHP�GHVLJQ�GHFRPSRVLWLRQ�

4XDOLW\�FRVW�LQFOXGHV�WKH�LQIOXHQFH�RI �DOO�TXDOLW\�SUREOHPV�RI
D�SURGXFW��7KDW�LV��LW�VKRXOG�LQFOXGH�QRW�RQO\�WKH�FRVW�GXH�WR�VFUDS
DQG� UHZRUN�ZKLFK� WDNH� SODFH�ZLWKLQ� WKH� IDFWRU\�� EXW� DOVR� DOO� WKH
ORVVHV� ZKLFK� DUH� JHQHUDWHG� DIWHU� SURGXFWV� DUH� VKLSSHG� WR� WKH
FXVWRPHUV�� 7KURXJKSXW� WLPH� FRVW� WHUPV� UHSUHVHQWV� DOO� WKH� ORVVHV
WKDW� WDNH� SODFH� ZKHQ� D� PDQXIDFWXULQJ� V\VWHP� IDLOV� WR� GHOLYHU
SURGXFWV� RQ� WLPH� DQG� PHHW� FXVWRPHU� H[SHFWHG� OHDG�WLPH�
2YHUKHDG� DOORFDWLRQ� VKRXOG� EH� GHWHUPLQHG� LQ� D� PDQQHU� WKDW
JXDUDQWHHV�WKDW�WKHUH�LV�QR�SURGXFW�FRVW�GLVWRUWLRQ��,W�LV�FOHDU�WKDW
WKHUH� LV� QR� XQLTXH� FRUUHFW�ZD\� WR� HVWLPDWH� DOO� WKH� FRVW� WHUPV� LQ
HTXDWLRQ������)LQGLQJ�D�UHDVRQDEOH�ZD\�WR�HVWLPDWH�WKHVH�WHUPV�LV�D
ULJRURXV� UHVHDUFK� WRSLF�� )RU� WKLV� UHDVRQ�� ZH� KDYH� SURSRVHG� WKH
DSSURDFK�JLYHQ�E\�)LJXUH���WR�DOLJQ�SHUIRUPDQFH�PHDVXUHV�WR�WKH
PDQXIDFWXULQJ�V\VWHP�GHVLJQ�

produced parts ofnumber               

investment               

cost material               

costlabor indirect              

costlabor direct                

delivery time-on  toduecost y opportunit               

ghput timemean throu  toduecost y opportinit               

system improvablenot   toduecost y opportunit             

lossquality   C             

costunit     
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4. CONCLUSION

7KH�WUXH�REMHFWLYH�RI �WKH�SHUIRUPDQFH�PHDVXUHPHQW� V\VWHP
LV�WR�KHOS�PDQDJHPHQW�NHHS� LWV� HQWHUSULVH� FRPSHWLWLYH�E\� DGGLQJ
YDOXH�WR�WKH�SURGXFWV�DQG�HQKDQFLQJ�FXVWRPHU�VDWLVIDFWLRQ��$JDLQ�
LQ� WRGD\·V� PDUNHW�� WKH� IDFWRUV� WKDW� PDNH� SURGXFWV� FRPSHWLWLYH
LQFOXGH�QRW�RQO\�FRVW�EXW�DOVR�QRQ�ILQDQFLDO�IDFWRUV�VXFK�DV�TXDOLW\
DQG� GHOLYHU\� WLPH�� 7KHUHIRUH�� SHUIRUPDQFH� PHDVXUHV� VKRXOG
UHIOHFW� WKHVH� QRQ�ILQDQFLDO� DVSHFWV� VR� DV� WR� JXLGH� WKH� V\VWHP
GHVLJQ�WR�EH�PRUH�FRPSHWLWLYH��)RU� WKLV� UHDVRQ�� D[LRPDWLF�GHVLJQ
LV� YHU\� XVHIXO� WR� GHYHORS� WKH� ULJKW� SHUIRUPDQFH� PHDVXUHPHQW
V\VWHP� WKDW� ZLOO� VHUYH� WKH� UHDO� REMHFWLYHV� RI � D� ILUP�� $[LRPDWLF
GHVLJQ� UHYHDOV� WKH� FDXVH�HIIHFW� UHODWLRQVKLSV� RI � WKH� IXQFWLRQDO
UHTXLUHPHQWV� RI � D� V\VWHP� DQG� WKH� FRUUHVSRQGLQJ� GHVLJQ
SDUDPHWHUV�DQG�FOHDUO\�SUHVHQWV�WKHP�E\�WKH�GHVLJQ�GHFRPSRVLWLRQ
SURFHGXUH��7KHUHIRUH�� WKH�GHYHORSPHQW�RI � D�XVHIXO� SHUIRUPDQFH
PHDVXUHPHQW�V\VWHP�WKDW�UHIOHFWV� WKH�JRDOV�RI � WKH� V\VWHP�GHVLJQ
LV�JUHDWO\�IDFLOLWDWHG�
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6. APPENDIX

6QR�OCPCIGOGPV�NGXGN�F�JKIJ�NGXGN�(4U
7KH�SHUIRUPDQFH�PHDVXUHV�RI � WRS�PDQDJHPHQW� DUH� GHULYHG

IURP� WKH� KLJK� OHYHO� )5V� RI � WKH� PDQXIDFWXULQJ� V\VWHP� GHVLJQ
GHFRPSRVLWLRQ�� )LQDQFLDO� SHUIRUPDQFH� PHDVXUHV� WKDW� LQFOXGH
UHYHQXH�� FRVW�� DQG� LQYHVWPHQW� DUH� GHULYHG� IURP� WKH� KLJKHVW� OHYHO
RI �)5V�ZKLOH�RQH�ORZHU�OHYHO�RI�)5V�VKRXOG�EH�DOVR�FRQVLGHUHG�WR
HQVXUH�WKHVH�PHDVXUHV�DUH�YDOLG�IRU�D�ORQJ�WHUP��7KH\�DUH�OLVWHG�LQ
7DEOH���

Table 2. New Performance Measures for Top
Management

)5 30
)5���0D[LPL]H�VDOHV�UHYHQXH 6DOHV�UHYHQXH
)5���0LQLPL]H�SURGXFWLRQ�FRVW 3URGXFWLRQ�FRVW��&RVW�UHGXFWLRQ
)5���0LQLPL]H�LQYHVWPHQW ,QYHVWPHQW�DV���RI�VDOHV
)5����'HOLYHU�QR�GHIHFWV 4XDOLW\��QXPEHU�RI�GHIHFWV�
)5����'HOLYHU�SURGXFWV�RQ�WLPH 2Q�WLPH�GHOLYHU\��
)5����0HHW�FXVWRPHU�H[SHFWHG
OHDG�WLPH

7KURXJKSXW�WLPH���PLQLPDO
WKURXJKSXW�WLPH

/KFFNG�OCPCIGOGPV�NGXGN�F�OKFFNG�NGXGN�(4U
$W�WKH�PLGGOH�PDQDJHPHQW�OHYHO�RU�SURGXFW�OLQH�PDQDJHPHQW

OHYHO��WKH�SHUIRUPDQFH�PHDVXUHV�PD\�YDU\�ZLWK�WKH�UHVSRQVLELOLWLHV
RI� LQGLYLGXDOV�� +RZHYHU�� VRPH� FRPPRQ� SHUIRUPDQFH� PHDVXUHV
DUH�DOVR�QHHGHG�VLQFH�PLGGOH�PDQDJHPHQW�LV�UHVSRQVLEOH�IRU�VRPH
SRUWLRQ�RI�WKH�RUJDQL]DWLRQ��,Q�JHQHUDO�PRUH�VSHFLILF�SHUIRUPDQFH
PHDVXUHV� DSSHDU� VLQFH� PRUH� VSHFLILF� )5V� DUH� GHYHORSHG� WR
VXSSRUW�KLJKHU�OHYHO�)5V��6RPH�RI�WKH�SHUIRUPDQFH�PHDVXUHV�DUH
OLVWHG�LQ�7DEOH���

Table 3. Examples of Performance Measures for
Middle Management

)5 30

)5�4��6WDELOL]H�SURFHVV
3URFHVV�FDSDELOLW\��)LUVW�WLPH
WKURXJK�SURGXFWLRQ��

)5�4��,PSURYH�FDSDELOLW\�RI
SURFHVV

3URFHVV�FDSDELOLW\ �LPSURYHPHQW
RYHU�WLPH

)5�5��5HVSRQG�UDSLGO\�WR
SURGXFWLRQ�GLVUXSWLRQV

0HDQ�WLPH�WR�UHSDLU��OLQH
GRZQWLPH�WR�IL[�SUREOHPV

)5�3��0LQLPL]H�SURGXFWLRQ
GLVUXSWLRQV

0HDQ�WLPH�WR�IDLOXUH��XQSODQQHG
OLQH�GRZQWLPH

)5�7��5HGXFH�UXQ�VL]H�GHOD\ 5XQ�VL]H

)5�7��5HGXFH�SURFHVV�GHOD\
��RI�VXEV\VWHPV�RSHUDWLQJ�DW
FXVWRPHU�WDNW�WLPH

)5�7��5HGXFH�ORW�GHOD\ 7UDQVSRUWDWLRQ�ORW�VL]H
)5�7��5HGXFH�WUDQVSRUWDWLRQ
GHOD\

7RWDO�WUDQVSRUWDWLRQ�GLVWDQFH

)5�7��5HGXFH�V\VWHPDWLF
RSHUDWLRQDO�GHOD\V

$PRXQW�RI�SURGXFWLRQ�VKRUWIDOO
GXH�WR�LQWHUIHUHQFH

)5����5HGXFH�ZDVWH�LQ�GLUHFW
ODERU

��RI�YDOXH�DGGLQJ�ZRUN�WLPH�RI
GLUHFW�ODERU

)5����5HGXFH�ZDVWH�LQ
LQGLUHFW�ODERU

��RI�VXSSRUW�WLPH�RI�LQGLUHFW
ODERU

)5����0LQLPL]H�IDFLOLWLHV�FRVW )ORRU�VSDFH�FRQVXPHG

.KPG�GPIKPGGTU�NGXGN�F�NQYGT�NGXGN�(4U
$W� WKLV� OHYHO�� PRUH� QRQ�ILQDQFLDO� VSHFLILF� SHUIRUPDQFH

PHDVXUHV� DUH� GHULYHG�� +RZHYHU�� IROORZLQJ� WKH� KLHUDUFKLFDO
VWUXFWXUH�RI�WKH�GHVLJQ�GHFRPSRVLWLRQ��WKH�UHODWLRQVKLS�ZLWK�KLJK�
OHYHO� SHUIRUPDQFH� FDQ� EH� HDVLO\� LGHQWLILHG�� $V� ZLWK� WKH
SHUIRUPDQFH� PHDVXUHV� IRU� PLGGOH� PDQDJHPHQW�� RQO\� VRPH
H[DPSOHV� DUH� SUHVHQWHG� LQ�7DEOH� �� GXH� WR� WKH� GLYHUVH� QDWXUH� RI
OLQH�HQJLQHHUV·�ZRUN�FRQWHQW�

Table 4. Examples of Performance Measures for Line
Engineers

)5 30
)5�4���(OLPLQDWH�PDFKLQH
DVVLJQDEOH�FDXVHV

1XPEHU�RI�GHIHFWV�FDXVHG�E\
PDFKLQH�HUURUV

)5�4����2SHUDWRU�KDV
NQRZOHGJH�RI�UHTXLUHG�WDVNV

1XPEHU�RI�GHIHFWV�FDXVHG�E\
RSHUDWRU·V�ODFN�RI�NQRZOHGJH

)5�4����2SHUDWRU
FRQVLVWHQWO\�SHUIRUPV�WDVNV
FRUUHFWO\

1XPEHU�RI�GHIHFWV�FDXVHG�E\�QRQ�
VWDQGDUG�ZRUN�PHWKRGV�

)5�4����(QVXUH�RSHUDWRU
KXPDQ�HUURUV�GR�QRW�WUDQVODWH
WR�GHIHFWV

1XPEHU�RI�GHIHFWV�FDXVHG�E\
KXPDQ�HUURU

)5�4���(OLPLQDWH�PHWKRG
DVVLJQDEOH�FDXVHV

3URFHVV�FDSDELOLW\�RI�WKH�PHWKRG
XVHG

)5�4���(OLPLQDWH�PDWHULDO
DVVLJQDEOH�FDXVHV

1XPEHU�RI�GHIHFWLYH�SDUWV
UHFHLYHG

)5�4��,PSURYH�FDSDELOLW\�RI
SURFHVV

3URFHVV�FDSDELOLW\�LPSURYHPHQW
RYHU�WLPH�IRU�HDFK�PDFKLQH

)5�5���5DSLGO\�UHFRJQL]H
SURGXFWLRQ�GLVUXSWLRQV

0HDQ�WLPH�WR�UHFRJQL]H
GLVUXSWLRQV��ZKHUH��ZKHQ��ZKDW�

)5�5���&RPPXQLFDWH
SUREOHPV�WR�WKH�ULJKW�SHRSOH

0HDQ�QXPEHU�RI�SHRSOH�FRQWDFWHG
WR�VROYH�GLVUXSWLRQV

)5�5���6ROYH�SUREOHPV
LPPHGLDWHO\

$YHUDJH�WLPH�WR�VROYH�SUREOHPV


