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ABSTRACT

7KLV�SDSHU�GHVFULEHV�KRZ�WR�XVH�$[LRPDWLF�'HVLJQ�WR�FUHDWH�DQG
SODQ� D� FRPSDQ\�VSHFLILF� VWUDWHJ\�� ,W� FRXOG�� IRU� LQVWDQFH�� EH� D
WHFKQRORJ\� VWUDWHJ\� SODQ�� RU� D� EXVLQHVV� SODQ�� ,W� LV� VKRZQ� WKDW
XVLQJ� D[LRPDWLF� GHVLJQ� GXULQJ� WKH� VWUDWHJLF� SODQQLQJ� SURFHVV
DFKLHYHV� D� WLJKW� UHODWLRQ� EHWZHHQ� FRPSDQ\� JRDOV� �L�H�� IXQFWLRQDO
UHTXLUHPHQWV� LQ� WKH� GHVLJQ� ODQJXDJH��� FRPSDQ\� VWUDWHJLHV� �L�H�
GHVLJQ�SDUDPHWHUV���DQG�DFWLYLWLHV��L�H��SURFHVV�YDULDEOHV��

:KHQ� XVLQJ� $[LRPDWLF� 'HVLJQ� LW� LV� SRVVLEOH� WR� GR� DQ
RSWLPL]DWLRQ� RI� WKH� LPSOHPHQWDWLRQ� SURFHVV�� L�H�� DFWLRQ� SODQ�� E\
VROYLQJ� WKH� PDWKHPDWLFDO� V\VWHP� UHSUHVHQWHG� E\� WKH� GHVLJQ
HTXDWLRQV�� 6XFK� DQ� RSWLPL]DWLRQ� RI� WKH� DFWLRQ� SODQ� PLQLPL]HV
LWHUDWLRQV�DQG�VSHHGV�XS� WKH� LPSOHPHQWDWLRQ�SURFHVV��7DVNV� WKDW
FDQ� EH� SHUIRUPHG� LQGHSHQGHQWO\� RI� RWKHU� DFWLRQV� DUH� LGHQWLILHG
DQG� DUH� LPSOHPHQWHG� LPPHGLDWHO\� ZLWKRXW� FRQVLGHULQJ� LQSXWV
IURP�RWKHU�SURFHVV�VWHSV�

7KH� DSSURDFK� GHVFULEHG� LV� WHVWHG� DQG� YHULILHG� LQ� FDVH� VWXGLHV
SHUIRUPHG� ZLWKLQ� ODUJH� LQGXVWULDO� FRPSDQLHV�� 7KH� UHVXOWV� DUH
LPSOHPHQWHG�LQ�LQGXVWULDO�SUDFWLFH�

.H\ZRUGV�� 6WUDWHJ\�� 3URFHVV� SODQQLQJ�� %XVLQHVV� 3ODQQLQJ�
7HFKQRORJ\�VWUDWHJ\��$[LRPDWLF�'HVLJQ

1 MOTIVATION

,W� LV� LPSRUWDQW� IRU� D� FRPSDQ\� WR� KDYH� FOHDUO\� VWDWHG� JRDOV� DQG
YLVLRQV�� DQG� WR� SHUIRUP� WDVNV� DFFRUGLQJO\�� $� VWUDWHJ\� OLQNV� WKH
FRPSDQ\·V�JRDOV�DQG�YLVLRQV�ZLWK�SHUIRUPDEOH�WDVNV��$�FRPSDQ\
WKDW�XVHV�D�ZHOO�GHILQHG�VWUDWHJ\�FDQ�DFKLHYH� LWV�JRDOV�IDVWHU�WKDQ
LI� WKH� ZRUN� ZDV� FDUULHG� LQ� D� OHVV� VWUXFWXUHG� PDQQHU�� 6RPH
H[DPSOHV� RI� WKH� HIIHFWV� RI� D� WLJKW� FRXSOLQJ� EHWZHHQ� ZKDW� WKH
FRPSDQ\� DLPV� IRU�� DQG� ZKDW� LW� DFWXDOO\� GRHV� DUH�� ���� OHVV
UHVRXUFHV�QHHGHG�IRU�DFKLHYLQJ�WKH�JRDOV�� ����VHOHFWLRQ�RI�SURSHU
WHFKQRORJLHV� IRU� FKRVHQ�PDUNHWV�� ���� KLULQJ� SURFHGXUHV� IRFXVHG
RQ�JHWWLQJ�WKH�HPSOR\HHV�QHHGHG�IRU�SODQQHG�WDVNV������PRWLYDWHG
HPSOR\HHV�WKDW�NQRZ�WKH�UHDVRQ�IRU�ZKDW�WKH\�DUH�GRLQJ��HWF���VHH
IRU�LQVWDQFH�6HQJH��������

$� VWUDWHJ\� LPSURYHV� WKH� FRPSHWLWLYH� DGYDQWDJH� RI� D� FRPSDQ\
�VHH� IRU� LQVWDQFH� *KHPDZDW�� ������ +D[� DQG� 0DMOXI�� �����
0F*UDWK�� ������ 0F*UDWK�� ������� 7KH� VWUDWHJ\� KDV� WR� EH
FRQVLVWHQW�DOO�WKH�ZD\�IURP�KLJK�OHYHO�FRPSDQ\�JRDOV�DQG�YLVLRQV�
GRZQ� WR� WKH� DFWXDO� WDVNV� FDUULHG� RXW� E\� WKH� HPSOR\HHV�� 7KH
VWUDWHJ\� DOVR� KDV� WR� EH� FXVWRPL]HG� IRU� HDFK� FRPSDQ\�� 7KH
FRPSDQ\·V�RUJDQL]DWLRQ��FXOWXUH��DQG�DUHD�RI�EXVLQHVV�DOO�SURYLGH

FRPSDQ\�VSHFLILF� QHHGV�� 7KRVH� QHHGV� KDYH� WR� EH� WDNHQ� LQWR
DFFRXQW�ZKHQ�GHVLJQLQJ�D�VWUDWHJ\�

7RROV� DUH� QHHGHG� WKDW� LPSURYH� ERWK� GHVLJQLQJ� RI� WKH� VWUDWHJLF
FRQWHQW��DQG�WKH�VWUDWHJ\�SURFHVV��7KLV�DULVHV�IURP�WKUHH�VWUDWHJ\�
UHODWHG�SUREOHPV�WKDW�DUH�FRPPRQ�DQG�LPSRUWDQW�WR�DGGUHVV�� ���
7RR�PDQ\� VWUDWHJLHV� ODFN� DFWLRQ� SODQV� WR� IXOILOO� WKHLU� KLJK�OHYHO
JRDOV� �1RUGOXQG�� ������� PDNLQJ� WKHVH� VWUDWHJLHV� GLIIXVH� DQG
GLIILFXOW� WR�UHDOL]H�� ����7KHUH� DUH�YHU\� IHZ� WRROV� IRU� FXVWRPL]LQJ
DQG�GHVLJQLQJ�D�VWUDWHJ\�WR�D�FRPSDQ\�VSHFLILF�DQG�GHWDLOHG�OHYHO�
���� 6WUDWHJ\� UHODWHG� SURFHVVHV� DUH� VHOGRP� DQDO\]HG� DQG� LWHUDWLYH
ORRSV�EHWZHHQ�RUJDQL]DWLRQDO�XQLWV�FDQ�RIWHQ�FRQWLQXH�IRU�D�YHU\
ORQJ�WLPH�ZLWKRXW�EULQJLQJ�WKH�SURMHFWV�FORVHU�WR�WKHLU�JRDOV�

,Q� WKLV�SDSHU�ZH� VXJJHVW� WKH�XVH�RI�$[LRPDWLF�'HVLJQ� DV� D� WRRO
IRU�WDFNOLQJ�WKH�SUREOHPV�VWDWHG�DERYH��$[LRPDWLF�'HVLJQ�FDQ�EH
XVHG�WR�GHVLJQ�VWUDWHJLHV�WKDW�VXLW�VSHFLILF�FRPSDQLHV��DQG�DW� WKH
VDPH�WLPH�HQVXUH�WKDW�JRDOV�DQG�YLVLRQV�KDYH�UHODWHG�DFWLRQ�SODQV�
%\� XVLQJ� $[LRPDWLF�'HVLJQ� DV� D� VWUDWHJ\� WRRO� LW� LV� DOVR� HDV\� WR
GHWHUPLQH� WKH� RSWLPDO� DUUDQJHPHQW� RI� WKH� DFWLRQ� SODQ·V� SURFHVV
LQ�RUGHU�WR�UHGXFH�LWHUDWLRQV�DQG�WKHUHE\�LPSURYH�VSHHG�

2 RELATED WORK

2.1 FRAMEWORKS FOR STRATEGIC PLANNING

0DQ\�DSSURDFKHV�DV�WR�ZKDW�VKRXOG�EH�LPSOHPHQWHG�LQ�D�VWUDWHJ\
DUH� VXJJHVWHG� LQ� PDQDJHPHQW� OLWHUDWXUH�� (LJKW� RI� WKH� PRUH
LQIOXHQWLDO�RQHV�DUH������3RUWHU·V�ILYH�PDUNHW�IRUFHV�IRU�HYDOXDWLQJ
PDUNHW�DWWUDFWLYHQHVV��3RUWHU�������������7KH�YDOXH�FKDLQ�DQDO\VLV
DQG� LWV� QLQH� DFWLYLWLHV� IRU� LQFUHDVLQJ� FXVWRPHU� YDOXH� �3RUWHU�
�����������,PSURYLQJ�FRPSHWLWLYH�DGYDQWDJH�E\�IRFXVLQJ�RQ�FRUH
FRPSHWHQFLHV��&RUH�FRPSHWHQFLHV�DUH�UHVRXUFHV�WKDW� DUH� VRXUFHV
RI� FRPSHWLWLYH� DGYDQWDJH�� WKH\� FDQ� EH� H[SDQGHG� WR� PDQ\
DSSOLFDWLRQV�� DQG� D� FRUH� FRPSHWHQFH� LV� KDUG� IRU� FRPSHWLWRUV� WR
LPLWDWH� �3UDKDODG� DQG� +DPHO�� ������� ���*KHPDZDW·V� PRGHO� RI
KRZ� WR� DFKLHYH� FRPSHWLWLYH� DGYDQWDJH� E\� DGGUHVVLQJ� ODUJH� DQG
LPSRUWDQW� GHFLVLRQV� E\� ORRNLQJ� DW� SRVLWLRQLQJ� DQDO\VLV�
VXVWDLQDELOLW\� E\� FRPPLWPHQW� WR� VWLFN\� IDFWRUV� �L�H�� XQWUDGDEOH�
VSHFLDOL]HG��DQG�GXUDEOH�� WKDW�DUH�VFDUH�DQG�DFFHVVLEOH��DV�ZHOO�DV
ORRNLQJ� DW� WKH� OHYHO� RI� IOH[LELOLW\� �*KHPDZDW�� ������� ���
$FKLHYLQJ� KLJK� SHUIRUPDQFH� E\� VHWWLQJ� D� VWUDWHJ\� IRU� KLJK�OHYHO
VWDNHKROGHUV� DQG� WKHQ� DGMXVWLQJ� LW� WR� ILW� LPSRUWDQW� EXVLQHVV
SURFHVVHV��UHVRXUFHV��DQG�WKH�RUJDQL]DWLRQ��(ULFNVRQ�DQG�6KRUH\�
������� ���� &RUSRUDWH� KHDGTXDUWHUV� VKRXOG� SODQ� DQG� GHILQH� WKH
FRUSRUDWH� PLVVLRQ�� HVWDEOLVK� VWUDWHJLF� EXVLQHVV� XQLWV�� DVVLJQ
UHVRXUFHV�WR�HDFK�VWUDWHJLF�EXVLQHVV�XQLW��DQG�SODQ�QHZ�EXVLQHVVHV
�.RWOHU�� ������� ���� 6WUDWHJLF�PDWUL[�PRGHOV� WKDW� VXJJHVW� JHQHULF
VWUDWHJLHV� GHSHQGLQJ� XSRQ� WKH� OHYHO� RI�PDUNHW� JURZWK� UDWH� DQG
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UHODWLYH� PDUNHW� VKDUH�� RU� PDUNHW� DWWUDFWLYHQHVV� YHUVXV� EXVLQHVV
VWUHQJWK��.HULQ�HW�DO��������������7KH�LQVLJKW�WKDW�D�VWUDWHJ\�KDV�WR
EH� VXFFHVVIXOO\� LPSOHPHQWHG� DQG� WKHUHIRUH� LV� FR�GHSHQGHQW� RQ
WKH� FRPSDQ\·V� VWUXFWXUH�� V\VWHPV�� VW\OH�� VWDII�� VNLOOV�� DQG� VKDUHG
YDOXHV����6�IUDPHZRUN�IURP�3HWHUV�DQG�:DWHUPDQ�-U���������

7KH� VWUDWHJLHV� DQG�SURFHVVHV� VXJJHVWHG� LQ� OLWHUDWXUH� DUH� WR� VRPH
H[WHQW� FRQWUDGLFWRU\�� DQG� IRFXV� PRVWO\� RQ� KLJK�OHYHO� GHFLVLRQV�
6RPH� UHVHDUFKHUV� SUDLVH� WKH� FRQFHSW� RI� VWUDWHJLF� EXVLQHVV� XQLWV
�VHH� IRU� LQVWDQFH�+D[� DQG�0DMOXI�� ������� ZKHUHDV� RWKHUV� SUHIHU
FRUH� FRPSHWHQFLHV� DV� DQ� DOWHUQDWLYH� ZD\� RI� RUJDQL]LQJ� WKH
FRPSDQ\� �3UDKDODG� DQG�+DPHO�� ������� 6RPH� RI� WKH� PHQWLRQHG
WHFKQLTXHV�DOVR�VWUHVV�WKDW�D�VWUDWHJ\�KDV�WR�EH�DSSOLHG�DW�DOO�OHYHOV
RI�WKH�FRPSDQ\��EXW�IHZ�VXJJHVW�KRZ�WKLV�VKRXOG�EH�GRQH�

$OVR��WKH�UHIHUHQFHV�UHIHUUHG�WR�DERYH�IRFXV�RQ�ERWK�WKH�VWUDWHJLF
FRQWHQW�DQG�WR�VRPH�H[WHQW�RQ�WKH�VWUDWHJLF�SURFHVV��7KH�SURFHVV�RI
LPSOHPHQWLQJ� WKH� VWUDWHJ\� LV� DQ� LPSRUWDQW� VWHS��+D[� DQG�0DMOXI
������� SURYLGH� D� VWUDWHJLF� IUDPHZRUN� DQG� D� SURFHVV� IRU� WKLV
IUDPHZRUN�� $� FRUSRUDWH� VWUDWHJ\� LV� ILUVW� VHW� LQ� SODFH�� WKHQ� D
EXVLQHVV� VWUDWHJ\� LV� GHILQHG� WKDW� XVHV� WKH� FRUSRUDWH� VWUDWHJ\� DV
LQSXW��7KH�EXVLQHVV�VWUDWHJ\�LV�IXUWKHU�HQXPHUDWHG�LQWR�IXQFWLRQDO
VWUDWHJLHV�E\�FRPELQLQJ�EXVLQHVV�LQWHUQDO�IXQFWLRQDO�VFUXWLQ\�DQG
D� IXQFWLRQDO� HQYLURQPHQWDO� VFDQ�� 6WUDWHJLF� EXGJHWLQJ� DQG
SODQQLQJ�IROORZV�WKH�IXQFWLRQDO�VWUDWHJ\��7KHUH�DUH�VRPH�VRIWZDUH
DSSOLFDWLRQV�DYDLODEOH�WR�VXSSRUW�WKLV�SURFHVV�

7KH�'HVLJQ�6WUXFWXUH�0DWUL[��'60��VHH�IRU�LQVWDQFH�(SSLQJHU�HW
DO��� ������ LV� DQRWKHU� WRRO� IRU� HYDOXDWLQJ� SURFHVVHV� DQG
LQIRUPDWLRQ� IORZV� LQ� RUJDQL]DWLRQV� WKDW� KDV� DWWUDFWHG� PXFK
UHVHDUFK� LQWHUHVW� GXULQJ� UHFHQW� \HDUV�� $� '60� FDQ� EH� XVHG� WR
HYDOXDWH�LQIRUPDWLRQ�IORZV�LQ�SURFHVVHV�DQG�WKHUHDIWHU�WR�LQGLFDWH
DUHDV� RI� RUJDQL]DWLRQDO�SURFHVV� FKDQJHV� WKDW� GHFUHDVH
GHYHORSPHQW�WLPH�E\�UHGXFLQJ�LWHUDWLRQV�

7KH� '60� DSSURDFK� GRHV� QRW� VSHFLILFDOO\� VXSSRUW� WKH� DFWXDO
GHVLJQLQJ�RI�WKH�SURFHVV�RU�WKH�VWUDWHJ\�

$�VWUDWHJ\�KDV�WR�EH�FXVWRPL]HG�IRU�HDFK�FRPSDQ\��7KLV�LV�FOHDUO\
VWDWHG�E\�.RWOHU��ZKR�QRWHV�WKDW��´*RDOV�LQGLFDWH�ZKDW�D�EXVLQHVV
XQLW� ZDQWV� WR� DFKLHYH�� VWUDWHJ\� LV� D� JDPH� SODQ� IRU� KRZ� WR� JHW
WKHUH�� (YHU\� EXVLQHVV� PXVW� WDLORU� D� VWUDWHJ\� IRU� DFKLHYLQJ� LWV
JRDOVµ��.RWOHU��������S������

7RROV�IRU� FXVWRPL]LQJ��RU�GHVLJQLQJ�� WKH� VWUDWHJ\� WR� ILW� FRPSDQLHV
DW�DOO�OHYHOV�DUH�OHVV�IUHTXHQW�LQ�PDQDJHPHQW�OLWHUDWXUH�

2.1.1 AXIOMATIC DESIGN

$[LRPDWLF�'HVLJQ� FDQ� EH� XVHG� DV� D� WRRO� IRU� WKH� GHVLJQ� RI� QRQ�
HQJLQHHULQJ� GHVLJQ� REMHFWV�� VXFK� DV� WHFKQRORJ\� VWUDWHJLHV�
EXVLQHVV� SODQV�� DQG� RUJDQL]DWLRQV� �(QJHOKDUGW�� ������ 1RUGOXQG�
������ 6XK�� �������$[LRPDWLF�'HVLJQ� LV� D� SULQFLSOH�EDVHG� GHVLJQ
PHWKRG� IRFXVHG� RQ� WKH� FRQFHSW� RI� GRPDLQV� �6XK�� ������� 6HH
)LJXUH���

$[LRPDWLF� 'HVLJQ� DGGUHVVHV� LQ� SDUWLFXODU� WKH� LQWHUQDO
UHODWLRQVKLSV�EHWZHHQ�D�SURGXFW·V�FRPSRQHQWV�
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Figure 1. Design domains in Axiomatic Design.

:KHQ�GHVLJQLQJ�ZLWK�$[LRPDWLF�'HVLJQ��D�PDSSLQJ�EHWZHHQ�KLJK
OHYHO�UHTXLUHPHQWV�DQG�WKHLU�VROXWLRQV�LV�GHWDLOHG�WKURXJK�D�]LJ]DJ
SURFHVV�� 7KH� PDSSLQJ� LV� RIWHQ� SHUIRUPHG� EHWZHHQ� GRPDLQV
FRQWDLQLQJ� IXQFWLRQDO� UHTXLUHPHQWV� �)5V�� DQG�GHVLJQ�SDUDPHWHUV
�'3V��EXW�FRXOG�DOVR�EH�GRQH�EHWZHHQ�GRPDLQV�FRQWDLQLQJ�GHVLJQ
SDUDPHWHUV� �'3V�� DQG� SURFHVV� YDULDEOHV� �39V��� 7KLV� PDSSLQJ
SURFHVV� FDQ�EH� UHSUHVHQWHG�DV�)LJXUH���� DQG� LV�GHVFULEHG�E\� WKH
GHVLJQ�HTXDWLRQ�ZLWK�LWV�'HVLJQ�0DWULFHV��'0V��
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7KHUH� DUH� JXLGHOLQHV�� SURYLGHG� E\� $[LRPDWLF� 'HVLJQ� WKHRU\
�FRQVLVWLQJ� RI� D[LRPV�� WKHRUHPV�� DQG� FRUROODULHV��� DERXW� WKH
UHODWLRQVKLSV� WKDW� VKRXOG� H[LVW� EHWZHHQ� WKH� GLIIHUHQW� GRPDLQV�
7KHVH� JXLGHOLQHV� DQVZHU� WKH� TXHVWLRQ³ZLOO� D� VHW� RI� GHVLJQ
SDUDPHWHUV��'3V��VDWLVI\�WKH�IXQFWLRQDO�UHTXLUHPHQWV��)5V�� LQ�DQ
DFFHSWDEOH� PDQQHU"� � 7KHVH� UHODWLRQVKLSV� VKRXOG� DOVR� KROG
EHWZHHQ� '3V� DQG� SURFHVV� YDULDEOHV� �39V��� � 7KH� OLQNV� EHWZHHQ
FXVWRPHU�QHHGV� DQG�)5V��KRZHYHU�� DUH�PRUH� ORRVHO\� VWUXFWXUHG�
7KH� JXLGHOLQHV� IRU�$[LRPDWLF�'HVLJQ� WKHRU\� RULJLQDWH� IURP� WKH
WZR�GHVLJQ�D[LRPV�

$[LRP����7KH�,QGHSHQGHQFH�$[LRP��0DLQWDLQ�WKH�LQGHSHQGHQFH
RI�WKH�)5V�

$[LRP����7KH�,QIRUPDWLRQ�$[LRP��0LQLPL]H�WKH�LQIRUPDWLRQ�
FRQWHQW��L�H��FKRVH�WKH�VROXWLRQ�ZLWK�WKH�KLJKHVW�SUREDELOLW\�RI
VXFFHVV�

7R� WUDQVIRUP�$[LRPDWLF�'HVLJQ� LQWR� D� WRRO� IRU� VWUDWHJLF� GHVLJQ�
WKH�)5V�DUH�UHQDPHG�´�JRDOVµ��WKH�'3V�EHFRPH�´VWUDWHJLHVµ��DQG
WKH� 39V� DUH� WUDQVODWHG� WR� ´DFWLYLWLHVµ� �(QJHOKDUGW�� �����
1RUGOXQG�� ������� &XVWRPHU� QHHGV� UHPDLQ� FXVWRPHU� QHHGV�� 6HH
)LJXUH����&XVWRPHUV�FRXOG�EH�VWDNHKROGHUV��DV�ZHOO�DV�LQWHUQDO�RU
H[WHUQDO�FXVWRPHUV��6HH�)LJXUH���
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Figure 2. Axiomatic Design applied to the design of
strategies.

7KH� LQWHUSUHWDWLRQ� RI� WKH� IXQGDPHQWDO� GHVLJQ� D[LRPV� LQ� D
VWUDWHJLF�SODQQLQJ�FRQWH[W�WKHQ�EHFRPHV�

$[LRP����7KH�,QGHSHQGHQFH�$[LRP��0DLQWDLQ�WKH�LQGHSHQGHQFH�
RI�WKH�JRDOV�

$[LRP����7KH�,QIRUPDWLRQ�$[LRP��0LQLPL]H�WKH�LQIRUPDWLRQ�
FRQWHQW��L�H��FKRVH�WKH�VROXWLRQ�ZLWK�WKH�KLJKHVW�SUREDELOLW\�RI
VXFFHVV�

7R� GLVSOD\� WKH� GHVLJQ� VROXWLRQ� EHWZHHQ�� IRU� LQVWDQFH�� WKH
)XQFWLRQDO�'RPDLQ�DQG�WKH�3K\VLFDO�'RPDLQ��D�JRDO�VWUDWHJ\�WUHH
LV� XVHG� �IRU� WKH� VLPLODU� IXQFWLRQ�PHDQV� WUHH� VHH� IRU� LQVWDQFH
$QGUHDVHQ�� ������ � RU� IRU� FRPSDUDEOH� HDUO\� YHUVLRQV� 0DUSOHV�
�������7KH�YHU\�VLPLODU�)5�'3�WUHH��6XK��������FDQ�DOVR�EH�XVHG�
)RU�H[DPSOHV�RI�JRDO�VWUDWHJ\�WUHHV�VHH�)LJXUH���DQG�)LJXUH���

3 STRATEGIC PLANNING BASED ON
AXIOMATIC DESIGN

7KH�XVH�RI�$[LRPDWLF�'HVLJQ� DV� D� WRRO� IRU� VWUDWHJLF� GHVLJQ� DQG
SODQQLQJ�JXDUDQWHHV� D� VWURQJ� UHODWLRQVKLS�EHWZHHQ� WKH�JRDOV� DQG
WKH� VWUDWHJLHV� GHILQHG�� 6WUDWHJLHV� GHWHUPLQH� WKH� SUHIHUHQFHV� WKDW
WKH�GHVLJQHU��L�H�� WKH�FRPSDQ\��WKLQNV�DUH�QHFHVVDU\�WR�IXOILOO� WKH
JRDOV��7KH�DFWLYLWLHV�DUH�WDVNV�DQG�DFWLRQV�WKDW�HQDEOH�D�VXFFHVVIXO
H[HFXWLRQ�RI�WKH�VWUDWHJ\�

6LQFH�$[LRPDWLF�'HVLJQ� LV�D� WRS�GRZQ�GHVLJQ�PHWKRG�� LW� LV� YHU\
VXLWDEOH� IRU� FRQVLVWHQWO\� WUDQVIHUULQJ� KLJK�OHYHO� FRPSDQ\� JRDOV
DQG� YLVLRQV� GRZQ� WR� VSHFLILF� SURMHFWV�� 7KLV� EUHDNGRZQ� RI
DEVWUDFW� JRDOV� LQWR� PRUH� FRQFUHWH� RQHV� LPSURYHV� FRPSDQ\
HIILFLHQF\��5REELQV���������,W�DOVR�DOORZV�WKH�ILUP�WR�PRUH�UDSLGO\
DGRSW� D� QHZ� VWUDWHJ\� E\� UHODWLQJ� KRZ� ORZ�OHYHO� JRDOV� DQG
VWUDWHJLHV� DV� ZHOO� DV� WDQJLEOH� DFWLYLWLHV� UHODWH� WR� RYHUDOO� VWUDWHJLF
YLVLRQ�� ZKLFK� LPSURYHV� HPSOR\HH� SDUWLFLSDWLRQ� DQG
FRPPXQLFDWLRQ�

8VLQJ� $[LRPDWLF� 'HVLJQ� DV� D� WRRO� IRU� VWUDWHJLF� SODQQLQJ
PLQLPL]HV� FRQWUDGLFWRU\� DQG� RYHUODSSLQJ� JRDOV�� VWUDWHJLHV�� DQG
DFWLYLWLHV�� $[LRPDWLF� 'HVLJQ� KHOSV� WKH� GHVLJQHU� VHW� XS� GHVLJQ
HTXDWLRQV�WKDW�H[SUHVV�WKH�UHODWLRQVKLSV�EHWZHHQ�JRDOV��VWUDWHJLHV
DQG� DFWLYLWLHV�� 7KH� IUDPHZRUN� SURYLGHG� E\� $[LRPDWLF� 'HVLJQ
VWUHVVHV� VLPSOLFLW\� E\� KDYLQJ� D� RQH�WR�RQH� PDSSLQJ� EHWZHHQ
DFWLYLWLHV��VWUDWHJLHV��DQG�JRDOV��6WUDWHJLF�GHVLJQV�VROXWLRQV�KDYLQJ

DFWLYLWLHV� DQG� VWUDWHJLHV� WKDW� DIIHFW� DQ\WKLQJ� RWKHU� WKDQ� WKHLU
FRUUHVSRQGLQJ�JRDOV�DUH�DYRLGHG�LI�SRVVLEOH�

,W� LV� HDV\� WR� FUHDWH� DQ� LPSOHPHQWDWLRQ� SODQ� �L�H�� SURFHVV� SODQ�
RQFH� WKH� 'HVLJQ� 0DWULFHV� DUH� VHW� XS� IRU� WKH� FKRVHQ� VWUDWHJLF
GHVLJQ�� 7KLV� LPSOHPHQWDWLRQ� SODQ�PLQLPL]HV� LWHUDWLRQ� VLQFH� LW� LV
GHULYHG� IURP� VROYLQJ� WKH� HTXDWLRQ� V\VWHPV� GHVFULEHG� LQ� WKH
'HVLJQ�0DWULFHV��7KH�HTXDWLRQ�V\VWHPV�IURP�WKH�'HVLJQ�0DWULFHV
H[SUHVV�KRZ�WKH�SDUWV�RI�WKH�VWUDWHJ\�DUH�LQWHUUHODWHG�

,W� LV� LPSRUWDQW� WR� GHILQH� D� WKHRUHWLFDO� LQSXW�� DV� ZHOO� DV� D
IRXQGDWLRQ� IRU� WKH� FRPSDQ\·V� SUHIHUHQFHV�� ZKHQ� GHVLJQLQJ� D
VWUDWHJ\�� 6LQFH� WKHUH� DUH� PDQ\� ZD\V� RI� VDWLVI\LQJ� YDULRXV
VWDNHKROGHUV� WKHVH� SUHIHUHQFHV� PD\� GLIIHU�� 2QH� PD\� FKRVH� WR
FRPSHWH� E\� H[FHOOHQFH� LQ� TXDOLW\�� PDUNHW� VHUYLFH�� GHYHORSPHQW
VSHHG��RU�ORZ�SULFH��HWF�

7KLV� SDSHU� IRFXVHV� PDLQO\� RQ� WZR� DVSHFWV� RI� VWUDWHJLF� GHVLJQ�
KRZ�WR�����GHVLJQ�WKH�VWUDWHJLF�FRQWHQW��DQG�����GHVLJQ�WKH�VWUDWHJLF
LPSOHPHQWDWLRQ�SURFHVV�

3.1 DESIGNING THE STRATEGIC CONTENT

7KH�SURFHVV�RI� GHVLJQLQJ� D� VWUDWHJ\�ZLWK�$[LRPDWLF�'HVLJQ� FDQ
EH�GHVFULEHG�ZLWK�D�FRQWURO�IHHGEDFN�ORRS��6HH�)LJXUH���

Inputs
Literature
Interviews
Stakeholders
(i.e. customers,
employees,
shareholders, etc.)

Customized
Strategic
Content_

+

Creation of a Strategy by evaluating different
design solutions with help of Axiomatic Design.

design

evaluation

Market needs etc.

Figure 3. The design process (based on Suh, 1990).

7KH� LQSXWV� IURP� WKH� VWDNHKROGHUV� IRUP� SUHIHUHQFHV� WKDW� JXLGH
WKH�GHVLJQLQJ�RI�WKH� VWUDWHJ\�� ,W� LV� WKHUHIRUH� LPSRUWDQW� WR�GHILQH
WKH� LQSXWV� WR� WKH� GHVLJQ� SURFHVV� ZKHQ� GHVLJQLQJ� D� FRPSDQ\
VSHFLILF�VWUDWHJ\��6RPH� LQSXWV� FRXOG�EH��:KDW� DUH� WKH�KLJK�OHYHO
SUHIHUHQFHV�RI�WKH�FRPSDQ\"�:KDW�LV�WKH�:HLJKWHG�$YHUDJH�&RVW
RI� &DSLWDO� WKDW� WKH� VKDUHKROGHUV� GHPDQG"� $UH� VRPH� FRUH
FRPSHWHQFLHV� DQG� FRUH� EXVLQHVVHV� GHILQHG� RU� LV� WKDW� XS� WR� WKH
GHVLJQHU� WR� ILQG� RXW"� :KR� DUH� WKH� FXVWRPHUV"� :KDW� DUH� WKHLU
RSLQLRQV"� :KDW� WKHRUHWLFDO� IRXQGDWLRQ� GR� ZH� FKRRVH� IRU� WKH
FRPSDQ\·V� VWUDWHJ\� �L�H�� GR� ZH� XVH� FRUH� FRPSHWHQFLHV�� WKH
FRPPLWPHQW� IUDPHZRUN�� RU� FODVVLFDO� VWUDWHJLF� EXVLQHVV� XQLWV
HWF��"

'HVLJQLQJ�ZLWK�D[LRPDWLF�GHVLJQ�FRQVLVWV�RI�VHWWLQJ�XS�KLJK�OHYHO
JRDOV�� DFFRUGLQJ� WR� WKH� FRPSDQ\·V� SUHIHUHQFHV� �L�H�� VWDNHKROGHU
1HHGV���7KHQ�FRUUHVSRQGLQJ�VWUDWHJLHV�DUH�GHILQHG�WR�IXOILOO�WKHVH
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JRDOV��+LJK� OHYHO�JRDOV�DQG�VWUDWHJLHV�DUH�GHFRPSRVHG� LQWR�PRUH
GHWDLOHG�VXE�JRDOV�DQG�VXE�VWUDWHJLHV��(PSKDVLV�LV�SODFHG�RQ�KRZ
GLIIHUHQW� VWUDWHJLHV� DIIHFW� RWKHU� JRDOV�� 7KH� LPSRUWDQFH� RI
LQFRUSRUDWLQJ� WKH� YRLFH� RI� WKH� HPSOR\HHV� ZKHQ� GHILQLQJ� WKH
LQSXW�IRU�WKH�GHVLJQ�SURFHVV�LV�IXUWKHU�GLVFXVVHG� LQ�$NDR��������
6HQJH���������'HPLQJ���������DQG�*ROGUDWW���������IRU�LQVWDQFH�

'HVLJQ�0DWULFHV� DUH� VHW� XS� IRU� DOO� WKH� JRDO�VWUDWHJ\� UHODWLRQV� DW
WKH� GLIIHUHQW� OHYHOV� LQ� HDFK� EUDQFK� RI� WKH� JRDO�VWUDWHJ\� WUHH�
.QRZOHGJH�IRU�FRQILJXULQJ�WKH�'HVLJQ�0DWULFHV�FRPHV�IURP�WKH
LQWHUYLHZV��FURVV�IXQFWLRQDO�JURXSV��H[LVWLQJ�SURFHVV�GHVFULSWLRQV
HWF�� )RU� IXUWKHU� HYDOXDWLRQ� RI� WKH� 'HVLJQ� 0DWULFHV� DQG� WKHLU
LPSDFW�RQ�SURFHVV�SODQQLQJ�VHH�VHFWLRQ�����

7KLV�GHVLJQ�SURFHVV�HQDEOHV�WKH�GHVLJQ�RI�D�WRWDO�VWUDWHJ\�ZLWK�QR
FRQWUDGLFWRU\�JRDOV��DV�ZHOO�DV�VXE�VWUDWHJLHV�WKDW�DIIHFWV�IHZ�JRDOV
RWKHU�WKDQ�WKH�RQHV�WKH\�DUH�LQWHQGHG�WR�VDWLVI\�

2QH� LQWHUHVWLQJ�IHDWXUH�RI�XVLQJ�$[LRPDWLF�'HVLJQ�RFFXUV�ZKHQ
VWUDWHJLHV�DIIHFW�D�JRDO�LQ�DQRWKHU�EUDQFK�RI�WKH�JRDO�VWUDWHJ\�WUHH�
6HH�)LJXUH���

,I� VXE�VWUDWHJLHV� KDYH� DQ� LPSDFW� RQ� JRDOV� RWKHU� WKDQ� WKRVH
WDUJHWHG��WKHQ�WKHVH�LQWHUUHODWLRQVKLSV�FDQ�EH�IRXQG�LQ�WKH�'HVLJQ
0DWULFHV��$Q�H[DPSOH�RI�WKLV�FRXOG�EH�D�WHFKQRORJ\�VWUDWHJ\�WKDW
GRHV�QRW�RQO\�DIIHFW�LWV�JRDO�RI�D�´QHHG�IRU�FRPSHWLWLYH�DGYDQWDJH
WKURXJK�WHFKQRORJ\µ��EXW�DOVR�WKH�0DUNHW�VWUDWHJ\�DQG�LWV�JRDO�RI
´FRPSHWLWLYH� DGYDQWDJH� WKURXJK� NQRZOHGJH� DERXW� ZKHUH� DQG
KRZ�WR�FRPSHWHµ�

FR 1.1

DP 1.1

FR 1.3.2

DP 1.3.2

FR 1.2

DP 1.2

FR 1.3

DP 1.3

FR 1.1.2

DP 1.1.2

FR 1.1.1

DP 1.1.1

FR 1.3.1

DP 1.3.1

Level 2

Level 3

Level 1

»
»
»

¼

º

«
«
«

¬

ª

°
¿

°
¾

½

°
¯

°
®



 

»
»
»

¼

º

«
«
«

¬

ª

3.1 DP

2.1 DP

1.1 DP

X00

0X0
1X0X

3.1 FR

2.1 FR

1.1 FR

Design Matrix, level 2

Figure 4. Design Matrix displaying cross-branch
relationships in a goal-strategy tree.

,Q� )LJXUH� �� WKH� FURVV�EUDQFK� DIIHFW� LV� GLVSOD\HG� LQ� WKH� 'HVLJQ
0DWUL[�E\�XVLQJ�DQ� LQGH[HG�;��;���� LQGLFDWLQJ�WKH� LQGLUHFW�DIIHFW
RI�6WUDWHJ\�������RQ�*RDO������7KLV�LV�GRQH�DW�WKH�OHYHO�ZKHUH�WKH
EUDQFKHV�PHUJH� LQ� D� FRPPRQ�'HVLJQ�0DWUL[� �OHYHO� ���� ,QGH[HG
DIIHFWV� DUH� WKHQ� GHVFULEHG� LQ� PRUH� GHWDLO� �RULJLQ�� UHDVRQLQJ�
RUJDQL]DWLRQDO�LPSDFW�HWF���

$�GHVLJQ�WUHH�VLPLODU� WR�WKH�JRDO�VWUDWHJ\�WUHH�FDQ�DOVR�EH� VHW�XS
IRU�WKH�VWUDWHJ\�DFWLYLW\�UHODWLRQVKLS�

)HHGEDFN� IURP�FRZRUNHUV� DQG�RWKHU� VWDNHKROGHUV� SURYLGHV� QHZ
NQRZOHGJH� DQG� HQDEOHV� IXUWKHU� WULPPLQJ� DQG� UHGHVLJQ� RI� WKH

VWUDWHJLF�RXWSXW��6HH�)LJXUH����7KH�GHVLJQ� VXSSRUW� LQ�$[LRPDWLF
'HVLJQ� VXSSRUWV� WKLV� UHGHVLJQ�� 7KH� FXVWRPHU� LQSXW� VKRXOG� EH
ERWK�LQWHUQDO�DQG�H[WHUQDO�WR�WKH�FRPSDQ\�

7KH� UHVXOW� RI� WKH� VWUDWHJLF� GHVLJQ� LV� D� FRPSDQ\�FXVWRPL]HG
VWUDWHJ\� WKDW� IXOILOOV� VWDNHKROGHU� QHHGV� DQG� KDV� JRDOV� EURNHQ
GRZQ�LQWR�GHWDLOHG�OHYHOV��)RU�HDFK�JRDO�WKHUH�LV�D�FRUUHVSRQGLQJ
VWUDWHJ\� WR� VXSSRUW� WKDW� JRDO�� DQG� DFWLYLWLHV� WKDW� VXSSRUW� WKH
VWUDWHJLHV�DUH�DOVR�GHILQHG�

3.2 DESIGNING THE STRATEGIC PROCESS

,W� LV� LPSRUWDQW� WR� FDUU\�RXW� WKH� VXE�VWUDWHJLHV� DQG�DFWLYLWLHV�RI� D
VWUDWHJ\� LQ� DQ� RSWLPDO� VHTXHQFH� LQ� RUGHU� WR� PD[LPL]H� WKH
SUREDELOLW\� RI� VXFFHVV�� UHGXFH� LWHUDWLRQV�� DQG� LQFUHDVH
LPSOHPHQWDWLRQ�VSHHG��7KH�SURFHVV� DVVRFLDWHG�ZLWK� WKH� VWUDWHJ\� LV
LPSRUWDQW�WRR�

6ROYLQJ� WKH� HTXDWLRQ� V\VWHPV� H[SUHVVHG� LQ� WKH�'HVLJQ�0DWULFHV
FUHDWHV�D�SURFHVV�VHTXHQFH�WKDW�PLQLPL]HV�XQSURGXFWLYH�LWHUDWLRQ
DQG� UHGXFHV� UHZRUN�� WKHUHE\� VSHHGLQJ� XS� LPSOHPHQWDWLRQ�� 7KH
ILQDO�UHVXOW�LV�D�SURFHVV�FKDUW��D�IORZ�FKDUW��RU�D�*DQWW�FKDUW��HWF��
WKDW�WHOOV�KRZ�WKH�SHUIRUPDQFH�RI�FHUWDLQ�DFWLYLWLHV��RU�GHVLJQLQJ
RI� FHUWDLQ� VXE�VWUDWHJLHV�� UHODWHV� WR� RWKHU� DFWLYLWLHV� �RU� VXE�
VWUDWHJLHV��LQ�WLPH��6HH�)LJXUH����)LJXUH�����DQG�)LJXUH����

)RU� HDFK� VXE�VWUDWHJ\�� RU� DFWLYLW\�� LW� LV� DOVR� SRVVLEOH� WR� GHILQH
ZKDW�LQSXW�LV�QHHGHG�DQG�ZKHUH�WR�GHOLYHU�RXWSXW�LQ�WKH�VWUDWHJLF
JRDO�VWUDWHJ\�WUHH��6HH�DOVR�VHFWLRQ�������

7KH�RSWLPDO�SURFHVV� VHTXHQFH�PLJKW�EH� LPSRVVLEOH� WR� IROORZ� LQ
UHDOLW\� GXH� WR� FRPSDQ\� OLPLWDWLRQV�� EXW� LW� VKRXOG� SURYLGH
JXLGDQFH� IRU� SURFHVV� FRQWURO� HIIRUWV�� ,W� FRXOG� EH� WKDW� WKH
GHYHORSPHQW� RI� D� FHUWDLQ� VXE�VWUDWHJ\�� IRU� LQVWDQFH� D� SDWHQW
VWUDWHJ\�� LV� GHSHQGHQW� RQ� LQSXW� IURP� D� ZHOO�GHILQHG� PDUNHW
VWUDWHJ\� EXW� WKDW� WKLV� PDUNHW� VWUDWHJ\� GRHV� QRW� H[LVW�� 7KHQ�
DFNQRZOHGJLQJ�WKH�LQHUWLD�LQ�ODUJH�RUJDQL]DWLRQV��RQH�PD\�KDYH�WR
JR� DKHDG� DQG� VSHFLI\� WKH� SDWHQW� VWUDWHJ\� DOWKRXJK� LW� LV� REYLRXV
WKDW� WKH�ZRUN�KDV� WR�EH� UHILQHG�ZKHQ� IXUWKHU� LQSXW� LV� GHOLYHUHG
IURP�WKH�PDUNHW�VWUDWHJ\�RQ�ZKLFK�PDUNHWV�WR�FRPSHWH�LQ��HWF�

,Q� WKH� FDVH� RI� D� EXVLQHVV� VWUDWHJ\� RQH� PLJKW� ILQG� WKDW� WKH
WHFKQRORJ\�VWUDWHJ\�DQG�WKH�PDUNHW�VWUDWHJ\�DUH�IXOO\�FRXSOHG��6HH
)LJXUH� ��� 2QH� LQWHUSUHWDWLRQ� RI� $[LRPDWLF� 'HVLJQ� LQ� WKH� QRQ�
HQJLQHHULQJ� ILHOG� PD\� EH� WKDW� D� EXVLQHVV� VWUDWHJ\� ZLWK� VXFK� D
FRXSOLQJ�LV�EDG�DQG�VKRXOG�EH�DYRLGHG��:H�WKLQN�WKDW�RQH�VKRXOG
EH� PRUH� FDUHIXO� ZKHQ� LQWHUSUHWLQJ� WKH� GHVLJQ� D[LRPV� LQWR
VWUDWHJLF�GHVLJQ��$�EHWWHU�LQWHUSUHWDWLRQ�LV�WR�DFFHSW�WKH�FRXSOLQJ�
LI�QR�EHWWHU�XQFRXSOHG�VROXWLRQ�LV�DYDLODEOH�

Market Strategy

Technology Strategy

Figure 5. Coupled strategies. Information flows both ways
(adapted from Eppinger et al., 1994).
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2QFH� VXFK�D� FRXSOHG�GHVLJQ� LV� LGHQWLILHG�� LW�PD\� EH� SRVVLEOH� WR
GHFRXSOH� WKH� GHVLJQ� E\� GHFLVLRQ�� 7KH� LPSRUWDQFH� RI� GHFRXSOLQJ� D
FRXSOHG�GHVLJQ�FRPHV�IURP�WKH�IDFW�WKDW�WKH�SURFHVV�GHVFULEHG�LQ
)LJXUH� �� FRXOG� WKHRUHWLFDOO\� LWHUDWH� IRUHYHU�� 'HFRXSOLQJ� WKH
GHVLJQ�E\�GHFLVLRQ�PHDQV�WKDW�D�SUHIHUUHG�VHTXHQFH�LV�VHW��,I��IRU
LQVWDQFH��WKH�FRPSDQ\�GHVFULEHG�E\�)LJXUH���ZDQWV�WR�EH�PDUNHW
GULYHQ� WKHQ� WKH� PDUNHW� VWUDWHJ\� VKRXOG� EH� GHILQHG� EHIRUH� WKH
WHFKQRORJ\�VWUDWHJ\��,QWHUSUHWLQJ�WKH�EDVLFV�RI�$[LRPDWLF�'HVLJQ
LQ� WKLV� ZD\� ZKHQ� GHVLJQLQJ� QRQ�HQJLQHHULQJ� SURGXFWV� LV� YHU\
VLPLODU� WR� WKH� JDPH�WKHRUHWLF� DSSURDFK� RI� OHDGHU�IROORZHUV� LQ
PXOWLGLVFLSOLQDU\�GHVLJQ��&KHQ�DQG�/HZLV��������

4 INDUSTRIAL CASE STUDIES

4.1 DESIGNING A BUSINESS PLAN

7KLV� FDVH� VWXG\� �1RUGOXQG�� ������ GHVFULEHV� DQ� RSSRUWXQLW\� WR
YHULI\� WKH� DSSOLFDELOLW\� RI� WKH� SULQFLSOHV� DQG� PHWKRGV� RI
$[LRPDWLF�'HVLJQ�DUH� DSSOLFDEOH� LQ� EXVLQHVV� SODQQLQJ�� 7KH� FDVH
VWXG\�ZDV�FDUULHG�RXW�LQ�D�FRPSDQ\�WKDW�KDG�DQ�H[LVWLQJ�EXVLQHVV
SODQ�DQG�ZDV�DERXW�WR�UHYLVH�LW�IRU�D�QHZ���\HDU�SHULRG��7KLV�JDYH
DQ�RSSRUWXQLW\�WR�FRPSDUH� UHVXOWV�EHIRUH� DQG�DIWHU� DQ� DSSURDFK
WR�EXVLQHVV�SODQQLQJ�EDVHG�RQ� WKH�GHVLJQ�D[LRPV� � �SULPDULO\� WKH
LQGHSHQGHQFH�D[LRP��ZDV�HPSOR\HG�

7KH�SURFHVV�IROORZHG�LQ�WKLV�FDVH�ZDV�DV�IROORZV�

�� 8VH� WKH� GRPDLQ� IUDPHZRUN� RI� D[LRPDWLF� GHVLJQ� WR� DQDO\]H
SDUWV� RI� WKH� FXUUHQW� EXVLQHVV� SODQ� WR� GHPRQVWUDWH� WKH
SRWHQWLDO�RI�WKLV�DSSURDFK�WR�FRPSDQ\�PDQDJHPHQW�

�� (VWDEOLVK�D�FRPPRQ� WHUPLQRORJ\� IRU� WKH� FRPSDQ\�EXVLQHVV
SODQ�

�� 7HDFK�WKH�GRPDLQ�IUDPHZRUN�DQG� WKH�SURFHVV� WR�GHYHORS�D
SODQ�WR�WKH�FRPSDQ\·V�H[HFXWLYH�OHDGHUVKLS�

�� )DFLOLWDWH� WKH� H[HFXWLYHV� LQ� FRQGXFWLQJ� DQ� DQDO\VLV� RI� WKH
SUHYLRXV�SODQ�

�� 'HYHORS�D�QHZ�SODQ�EDVHG�RQ�WKH�UHVXOWV�RI�WKH�DQDO\VLV�

7R� JHW� D� FRPPLWPHQW� IURP� WKH� FRPSDQ\·V� PDQDJHPHQW� WR
FRQGXFW� WKHLU� EXVLQHVV� SODQQLQJ� EDVHG� RQ� D[LRPDWLF� GHVLJQ�� WKH
SUHYLRXV�SODQ�ZDV� DQDO\]HG� XVLQJ� WKH� FRQFHSW� RI� GRPDLQV�� 7KLV
DQDO\VLV� KLJKOLJKWHG� WKDW� WKHUH� ZHUH� VRPH� JRDOV� �)5V�� RI� WKH
FRPSDQ\�WKDW�KDG�QR�VWUDWHJ\��'3��WR�PHHW�WKHP��VRPH�VWUDWHJLHV
�'3V�� WKDW� GLG� QRW� VHHP� WR� EH� GLUHFWHG� WRZDUGV� DQ\� SDUWLFXODU
JRDO� �)5��� )RU� H[DPSOH�� QRWH� KRZ� WKH� IROORZLQJ� VWDWHPHQW
FRQWDLQV� ERWK� D� JRDO� �)5� ZULWWHQ� LQ� LWDOLFV�� DQG� D� VWUDWHJ\� �'3�
XQGHUOLQHG��� ´&RQWLQXRXV� LPSURYHPHQW� RI� RXU� EXVLQHVV� LV� D
SUHFRQGLWLRQ�WR�PDLQWDLQ�DQG� LPSURYH� WKH�TXDOLW\� OHYHO� FRPSDUHG� WR� RXU
FRPSHWLWRUV�µ�+RZHYHU�WKHUH�ZDV�QR�VSHFLILF�DFWLYLW\��39��VSHFLILHG
LQ�WKH�DFWLYLW\�SODQ�WR�UHDOL]H�WKLV�VWUDWHJ\��7KLV�PD\�LQGLFDWH�WKDW
WKH� JRDO�ZLOO� QRW� EH� LPSOHPHQWHG�� RU� WKDW� QR� VSHFLILF� SODQV� IRU
LPSOHPHQWDWLRQ� H[LVWHG�� )RU� WKH� IHDVLELOLW\� VWXG\� D� QXPEHU� RI
VLPLODU�H[DPSOHV�ZHUH�LQYHVWLJDWHG�DQG�SUHVHQWHG�WR�WKH�FRPSDQ\
PDQDJHPHQW�� %DVHG� RQ� WKLV� VWXG\�� WKH� PDQDJHPHQW� GHFLGHG� WR
SURFHHG�ZLWK�WKH�SURMHFW�DQG�FRQGXFW�D�EXVLQHVV�SODQQLQJ�DFWLYLW\
IROORZLQJ�WKH�IUDPHZRUN�

,Q� SUHSDULQJ� WKH� EXVLQHVV� SODQQLQJ� DFWLYLW\�� D� FRPPRQ
WHUPLQRORJ\� ZDV� HVWDEOLVKHG�� :RUGV� LQFOXGLQJ� PLVVLRQ�� YLVLRQ�
JRDOV�� VWUDWHJ\�� TXDOLW\�� DQG� FXVWRPHU� VDWLVIDFWLRQ� KDG� WR� EH
GHILQHG�WR�HQVXUH�HIILFLHQW�FRPPXQLFDWLRQ�

7KH�SODQQLQJ�DFWLYLW\�FRQVLVWHG�RI�D�KDOI�GD\�FRXUVH�RQ�KRZ� WKH
IUDPHZRUN� ZRUNV�� DQG� VRPH� H[HUFLVHV� DSSO\LQJ� LW� WR� SUHSDUHG
H[DPSOHV� �QRW� IURP� WKHLU� RZQ� FRPSDQ\��� 1H[W�� WKH� SUHYLRXV
EXVLQHVV�SODQ�ZDV�DQDO\]HG�LQ�WHUPV�RI�WKH�IUDPHZRUN�WR�LGHQWLI\
FXUUHQW� JRDOV�� DFWLYLWLHV� DQG� VWUDWHJLHV�� DQG� DOVR� WR� UHDOL]H� ZKDW
SRWHQWLDO�'3V� DQG�39V� DOUHDG\� H[LVWHG� LQ� WKH� FXVWRPHU� GRPDLQ
DQG�WKH�HQYLURQPHQW��WKH�FRPSDQ\��

7KHQ��WKH�H[HFXWLYHV�ZHUH�GLYLGHG�LQWR�WKUHH�JURXSV�WKDW�ZRUNHG
LQ�SDUDOOHO��7KH�FKLHI�H[HFXWLYH�RIILFHU��FKLHI�ILQDQFLDO�RIILFHU�DQG
WKH�PDLQ�IDFLOLWDWRU�URWDWHG�EHWZHHQ�WKH�JURXSV��(DFK�JURXS�DOVR
KDG� D� JURXS� IDFLOLWDWRU� ZKR� KDG� UHFHLYHG� WKRURXJK� WUDLQLQJ� LQ
XVLQJ� WKH� IUDPHZRUN� EHIRUH� WKH� H[HUFLVH�� $W� WKH� HQG� RI� WKLV
DFWLYLW\�� WKH� JURXSV� EHJDQ� LGHQWLI\LQJ� GHILFLHQFLHV� LQ� WKH
LQIRUPDWLRQ�SURYLGHG�E\�WKH�FXUUHQW�EXVLQHVV�SODQ��)RU�H[DPSOH�
WKH� JURXSV� IRXQG� JRDOV� ZLWKRXW� VWUDWHJLHV� DQG� DFWLYLWLHV� �)5V
ZLWKRXW�'3V�DQG�39V���DV�ZHOO�DV�VWUDWHJLHV�DQG�DFWLYLWLHV�WKDW�KDG
QR� JRDOV� �'3V� DQG� 39V� ZLWKRXW� )5V��� 7KH� JURXSV� WKHQ
SURFHHGHG� WR�JHQHUDWH� LQIRUPDWLRQ� IRU� WKHVH�GHILFLHQFLHV��:KHQ
DOO� WKH� JURXSV� KDG� FRPSOHWHG� WKHLU� ZRUN�� HDFK� SUHVHQWHG� WKHLU
UHVXOWV��DQG�D�VPDOOHU�JURXS�ZLWK�PHPEHUV�IURP�HDFK�RI�WKH�WKUHH
JURXSV�ZDV�IRUPHG�WR�PHUJH�WKH�WKUHH�GLIIHUHQW�SODQV�LQWR�RQH�

,Q�WKH�WLPH�VLQFH�WKH�ILUVW�EXVLQHVV�SODQ�ZDV�GHYHORSHG�DV�D�SDUW
RI� D� UHVHDUFK� SURMHFW�� WKH� OHDGHUVKLS� RI� WKH� FRPSDQ\� KDV
FRQGXFWHG� QHZ� EXVLQHVV� SODQQLQJ� VHVVLRQV� IROORZLQJ� WKH� VDPH
SURFHVV�� WKLV� WLPH� ZLWKRXW� WKH� LQYROYHPHQW� RI� WKH� UHVHDUFKHUV�
7KHUHIRUH�� LW� LV� FRQFOXGHG� WKDW� WKH� UHVXOWV� ZHUH� QRW� GHSHQGHQW
XSRQ� WKH� UHVHDUFKHUV·� LQYROYHPHQW� LQ� WKH� SURFHVV� �1RUGOXQG�
������

4.2 DESIGNING A TECHNOLOGY STRATEGY

7KLV�FDVH�VWXG\�GHVFULEHV�KRZ�WR�DSSO\�$[LRPDWLF�'HVLJQ�WR�WKH
GHVLJQ� RI� D� WHFKQRORJ\� VWUDWHJ\� DW� D� ODUJH� LQGXVWULDO� ILUP
�(QJHOKDUGW�� ������� 7KH� FRQWHQW� RI� WKH� WHFKQRORJ\� VWUDWHJ\� ZDV
GHVLJQHG�DQG�FXVWRPL]HG� IRU� WKH� FRPSDQ\�� DV�ZHOO� DV� WKH� SURFHVV
RI�WKH�YDULRXV�WDVNV�LQ�WKH�WHFKQRORJ\�VWUDWHJ\��)RXQG�EHORZ�LV�D
VKRUW�VXPPDU\�RI�KRZ�WKH�ZRUN�ZDV�FDUULHG�RXW� DQG� WKH� UHVXOWV
DFKLHYHG�

4.1.1 THE CONTENT OF THE TECHNOLOGY
STRATEGY

7KH�SURFHVV�IROORZHG�LQ�WKLV�FDVH�LV�GHVFULEHG�7DEOH���

,Q� RUGHU� WR� FUHDWH� DQG� LPSOHPHQW� DQ� HIIHFWLYH� WHFKQRORJ\
VWUDWHJ\�� D� WKHRUHWLFDO� DV�ZHOO� DV�SUDFWLFDO� LQSXW�ZDV� GHILQHG� DQG
V\QWKHVL]HG��7KHQ�D�JRDO�VWUDWHJ\�WUHH�ZDV�FUHDWHG�WR�YLVXDOL]H�WKH
GHFRPSRVLWLRQ� RI� KLJK�OHYHO� JRDOV� DQG� FRUUHVSRQGLQJ� VWUDWHJLHV
LQWR�PRUH�GHWDLOHG�ORZHU�OHYHO�JRDOV�DQG�VWUDWHJLHV�
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Figure 6. Functional strategies, as part of the business strategy, displayed in a goal-strategy tree.

Table 1. Steps in work process and method applied.

Step What was done
� 'LVFXVVLRQV�ZLWK�WKH�&RUSRUDWH�7HFKQRORJ\�6WDII �DW�WKH

FRPSDQ\�
� 5HYLHZ�RI �OLWHUDWXUH
� ,QLWLDO�PHHWLQJ�ZLWK� WKH� FRPSDQ\·V� FRUSRUDWH� ERDUG� RI

WHFKQRORJ\�WR�JHW�PDQDJHPHQW�VXSSRUW�IRU�WKH�SURMHFW�
� ,Q�GHSWK�VWXGLHV�RI �OLWHUDWXUH
� 4XDOLWDWLYH�� LQ�GHSWK� LQWHUYLHZV� ZLWK� 7HFKQLFDO

'LUHFWRUV�DW�WKH�FRPSDQ\
� 'HVFULSWLRQ�RI �JRDOV�IRU� WKH� WHFKQRORJ\� VWUDWHJ\�EDVHG

RQ� WKH� VWHSV� GHVFULEHG� DERYH� DQG� HYDOXDWLRQ� RI
JDWKHUHG� LQIRUPDWLRQ�� 8VH� RI � $[LRPDWLF� 'HVLJQ� WR
GHVLJQ�VWUDWHJ\�

� *RDO� GHVFULSWLRQ� UHIHUUHG� WR� 7HFKQLFDO� 'LUHFWRUV� IRU
FRQVLGHUDWLRQ�

� 5HYLVHG� WHFKQRORJ\� VWUDWHJ\�� $� IHHG� EDFN� ORRS� LQ� WKH
GHVLJQ� SURFHVV�� VHH� )LJXUH� ��� &RQVLGHUDWLRQ� WDNHQ� WR
LQSXW�IURP�VWHS���

� 6HFRQG�PHHWLQJ�ZLWK�WKH�FRPSDQ\·V�FRUSRUDWH�ERDUG�RI
WHFKQRORJ\�WR�RIILFLDOO\�FRQILUP�WKH�WHFKQRORJ\�VWUDWHJ\
FRQWHQW�DQG�SURFHVV�

7KH�WRWDO�JRDO�VWUDWHJ\�WUHH�LV�RXWOLQHG�LQ�WKH�XSSHU�KDOI�)LJXUH���

,Q� WKLV� FDVH� D� FRPELQDWLRQ� RI�+D[·� DQG�0DMOXI·V� ������� SURFHVV
IUDPHZRUN� DQG� *KHPDZDW·V� FRPPLWPHQW� IUDPHZRUN� ������
IRUPV� WKH� WKHRUHWLFDO� IRXQGDWLRQ�� DQG� ZDV� IRXQG� WR� SURYLGH� D
VROLG� V\QWKHVLV� EHWZHHQ� WKH� VWUDWHJLF� FRQWHQW� DQG� WKH� VWUDWHJLF
SURFHVV�

+D[·�DQG�0DMOXI·V� WKHRUHWLFDO� LPSDFW�FDQ��IRU� LQVWDQFH��EH� IRXQG
DW� OHYHO� WKUHH� LQ� WKH� IXQFWLRQ�PHDQV� WUHH� LQ�)LJXUH����ZKHUH� WKH
FRUSRUDWH� VWUDWHJ\� LV� GHFRPSRVHG� LQWR� IXQFWLRQDO� VWUDWHJLHV
DFFRUGLQJ�WR�+D[·�DQG�0DMOXI·V�UHFRPPHQGDWLRQV�

*KHPDZDW·V�WKHRUHWLFDO�LPSDFW�LV�PRVW�REYLRXV�ZKHQ�LW�FRPHV�WR
HYDOXDWLQJ�QHZ�WHFKQRORJLHV� LQ� WKH�6WUDWHJLF�9DOXH�$QDO\VLV�� 6HH
)LJXUH���

6HYHUDO� VXSSRUWLQJ� VWUDWHJLHV� WKDW� ZHUH� QRW� PHQWLRQHG� LQ
OLWHUDWXUH� ZHUH� DOVR� LGHQWLILHG� DV� LPSRUWDQW� IRU� WKH� FRUSRUDWLRQ�
([DPSOHV� RI� WKHVH� DUH� VWUDWHJLHV� UHODWHG� WR� VXFFHVVIXO
LPSOHPHQWDWLRQ�RI�WKH�WHFKQRORJ\�VWUDWHJ\��DQG�VWUDWHJLHV�RI�KRZ
WR� HIIHFWLYHO\� VKDUH� WHFKQRORJ\� EHWZHHQ� EXVLQHVV� XQLWV� DQG
FRPSDQLHV�ZLWKLQ�LQ�WKH�FRUSRUDWLRQ�

)RU� IXUWKHU� GHWDLOV� RI� WKH� DFWXDO� WHFKQRORJ\� VWUDWHJ\� WKDW� ZDV
GHILQHG��VHH�(QJHOKDUGW��������

'HVLJQ� 0DWULFHV� ZHUH� VHW� XS� IRU� HDFK� OHYHO� DQG� EUDQFK� LQ� WKH
JRDO�VWUDWHJ\�WUHH��)RU�H[DPSOH��WKH�'HVLJQ�0DWUL[�IURP�)LJXUH��
LV�H[SUHVVHG�LQ�GHVLJQ�HTXDWLRQ�����

:KLOH� GHVLJQLQJ� WKH� WHFKQRORJ\� VWUDWHJ\� ZH� WULHG� WR� FRPH� XS
ZLWK� VROXWLRQV� WKDW�ZHUH� DV�XQFRXSOHG�DV�SRVVLEOH� �L�H�� VDWLVI\LQJ
D[LRP� ���� 6RPHWLPHV� WKH� GHVLJQ� PDWULFHV� LQGLFDWHG� WKDW� VHYHUH
FRXSOLQJ�H[LVWHG�DQG�LW�ZDV�KDUG�WR�ILQG�DOWHUQDWLYH�VROXWLRQV�WKDW
VXLWHG�WKH�FRPSDQ\��,Q�WKHVH�FDVHV�WKH� OHDGHU�IROORZHU� DSSURDFK
ZDV�XVHG�

'HFRXSOLQJ� RI� WKH� GHVLJQ� ZDV� GRQH� E\� JLYLQJ� VRPH� VWUDWHJLHV
KLJKHU� SULRULW\� WKDQ� RWKHUV�� )RU� LQVWDQFH� WKH� 0DQXIDFWXULQJ
VWUDWHJ\� DQG� WKH� 7HFKQRORJ\� VWUDWHJ\� ZHUH� IRXQG� WR� EH� KLJKO\
FRXSOHG�� DQG� WKH� FRQFHSW� RI� IXQFWLRQDO� VWUDWHJLHV� DV� SDUW� RI� WKH
EXVLQHVV� VWUDWHJ\� FRXOG� QRW� EH� FKDQJHG�� 6HH� HTXDWLRQ� ����� 7KH
VROXWLRQ� ZDV� WR� GHILQH� WKH� ILQDQFH� DQG� PDUNHW� VWUDWHJLHV� DV
OHDGHUV��DQG�WKH�WHFKQRORJ\� VWUDWHJ\� DV� D� IROORZHU��7KLV� VWUDWHJLF
GHFRXSOLQJ�ZDV� LQ� OLQH�ZLWK�WKH�FRPSDQ\·V�ZLOO� WR�EHFRPH�PRUH
PDUNHW�RULHQWHG�

'HVLJQ� GHFRXSOLQJV�� DV� ZHOO� DV� RWKHU� QRQ�GLDJRQDO� HOHPHQWV�� LQ
WKH� 'HVLJQ� 0DWULFHV�� ZHUH� LQGH[HG� DQG� H[SODLQHG� VHSDUDWHO\�
'HFRXSOLQJ� RIWHQ� PDNHV� WKH� 'HVLJQ� 0DWULFHV� ORZHU� WULDQJXODU�
6HH��IRU�H[DPSOH��HTXDWLRQ�����

,QFUHDVHG�SURILW�WR�RZQHUV

'3�

&RUSRUDWH�6WUDWHJ\

)5����
,QFUHDVHG�SURILW�WR

FRUSRUDWLRQ

'3����
%XVLQHVV�6WUDWHJ\

)5����
6XVWDLQDEOH�FRPSHWHWLYH
DGYDQWDJHV�WKURXJK�ULJKW
GHFLVLRQV�DERXW�WHFKQRORJ\

'3����
7HFKQRORJ\�6WUDWHJ\

)5����
)LQDQFLDO�FRQWUROO

'3����
)LQDQFH�6WUDWHJ\

)5 ����
5 LJKW�SHRSOH ��ULJKW�MRE

'3����
+XPDQ�5HVRXUFHV
6WUD WHJ\

)5 ����
(IIHFWLYH�0DQXIDFWXULQJ

'3����
0DQXIDFWXULQJ�6WUD WHJ\

)5 ����
(IIHFWLYH�3URFXUHPHQW

'3����
3URFXUHPHQW�6WUD WHJ\

)5�����
0D[LPL]H�SURILW

IURP�WHFKQRORJ\

'3�����
7HFKQRORJ\�2SWLPL]DWLRQ

)5�������
7HFKQRORJ\�WLPLQJ

'3�������
7HFKQRORJ\�DFWLRQ�SODQ

)5������
(QDEOH�V\QHUJ\�HIIHFWV

'3������
7HFKQRORJ\�FRRSHUDWLRQ�SODQ

)5������
6XVWDLQDEOH�SURILW�JHQHUDWLQJ
1(:�WHFKQRORJ\

'3������
6WUDWHJLF�9DOXH�$QDO\VLV

)5�������
'HWHUPLQH�6XVWDLQDELOLW\
9DOXH

'3�������
6XVWDLQDELOLW\�$QDO\VLV

)5�������
'HWHUPLQH�WRWDO�139

'3�������
&DVK�IORZ�$QDO\VLV

)5������
(IIHFWV�RQ�WHFKQRORJ\
SRVLWLRQLQJ

'3������

3RVLWLRQLQJ�(IIHFW�$QDO\VLV

)5�������
9DOXH�RI�IOH[LELOLW\

'3������
)OH[LELOLW\�$QDO\VLV

)5������
3URWHFW�WHFKQRORJ\

DJDLQVW�FRPSHWLWRUV

'3������

3DWHQW�6WUDWHJ\

)5����
.QRZOHGJH�DERXW�FXUUHQW
WHFKQRORJLHV��678V

'3����
'HIHQLWLRQ�RI�678
V

)5���
.QRZ�ZKHUH�DQG
KRZ�WR�FRPSHWH

'3���
0DUNHW�6WUDWHJ\

)5������
&RQWLQXRXV�GHYHORSPHQW�RI
&855(17�WHFKQRORJ\

'3������
7HFKQRORJ\�IROORZ�XS

)5�����
.QRZ�QHZ�WHFKQRORJLHV�DQG
WUHQGV

'3�����
7HFKQRORJ\�(QYLURQPHQWDO�6FDQ

)5�����
,QFUHDVH�WHFKQRORJ\
UHSXWDWLRQ

'3�����
&UHDWH�*RRGZLOO

)5������

,QFUHDVH�6DDE�*URXS
V
UHSXWDWLRQ

'3������
([WHUQDO�*RRGZLOO

)5������
6XFFHVVIXOO
LPSOHPHQWDWLRQ�RI
WHFKQRORJ\�VWUDWHJ\

'3������
,QWHUQDO�*RRGZLOO

)5��������
,QFUHDVH�WHFKQRORJLFDO
QHJRWLDWLQJ�VWUHQJWKV

'3�������
2IIVHW�6WUDWHJL

)5�������

5LJKW�WHFKQRORJ\
SRUWIROLR�PL[

'3�������
7HFKQRORJ\�SRVLWLRQLQJ

)5�������
3URILWDEOH�VKXWGRZQ
RI�WHFKQRORJ\

'3�������

3KDVH�RXW�SODQ

)5�������
3URILWDEOH FGXGNQROGPV
RI�678V

'3�������
)ROORZ�XS�RI�WKH
NH\�UDWLRV�IURP�WKH
)OH[LELOLW\�$QDO\VLV�	
7HFKQ��$FWLRQ�3ODQ

)5�������
([WHUQDO�FRRSHUDWLRQ

'3
([WHUQDO�WHFKQRORJ\
FRRSHUDLRQ�SODQ

)5������
,QWHUQDO�FRRSHUDWLRQ

'3
,QWHUQDO�WHFKQRORJ\
FRRSHUDWRQ�SODQ

)5�������
8VH�RI�WHFKQRORJ\�LQ�QHZ
DUHDV

'3�������

6SLQ�2II�6WUDWHJ\

)5��������
0D[LPL]H�LQWHUQDO
WHFKQRORJLFDO�VROXWLRQV

'3��������
7HFKQRORJ\�VKDULQJ

)5��������
0D[LPL]H�XVH�RI��KXPDQ
FDSLWDO�

'3��������
3HUVRQQHO�FRRSHUDWLRQ
EHWZHHQ�FRPSDQLHV
LQ�WKH�6DDE�*URXS

)5�������
&RRSHUDWLRQ�WRZDUGV
PHGLXP�WHUP�UHVHDUFK

'3��������
3URMHFW�VWUDWHJ\�WRZDUGV
UHVHDUFK
SDUWQHUV�FRPSDQLHV

)5��������
&RRSHUDWLRQ�WRZDUGV

ORQJ�WHUP�UHVHDUFK

'3��������
3URMHFW�VWUDWHJ\�WRZDUGV
8QLYHUVLW\�UHVHDUFK

)5����
(IIHFWLYH�ZRUN�SURFHVVHV

'3����
6DDE��4XDOLW\�IXQFWLRQ�

)5�������

&RQWURODEOH�7HFKQRORJ\

'3�������
7HFKQRORJ\�5LVN
$QDO\VLV

G o a l  1 1 3
S u s t a in a b l e  
c o m p e t i t i v e
a d v a n t a g e s  t h r o u g h  
r ig h t  d e c is i o n s  
a b o u t  t e c h n o lo g y

S t r a t e g y  1 1 3
T e c h n o lo g y
S t r a t e g y

G o a l  1 1 1

F in a n c ia l  
c o n t r o l

S t r a te g y   1 1 1
F in a n c e  
S t r a te g y

G o a l  1 1 2

R i g h t  p e o p l e ,
r ig h t  jo b

S t r a te g y   1 1 2
H u m a n  
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S t r a te g y

G o a l  1 1 5

E f f e c t i v e  
M a n u f a c tu r in g

S t r a te g y  1 1 5
M a n u f a c tu r in g  
S t r a te g y

G o a l  1 1 4

E f f e c t i v e  
P r o c u r e m e n t

S t r a te g y  1 1 4
P r o c u r e m e n t  
S t r a te g y

G o a l  1 1 6

K n o w  w h e r e  
a n d  h o w  to 
c o m p e te

S t r a te g y  1 1 6
M a r k e t  
S t r a te g y

G o a l  1 1 7
E f f e c t i v e  
w o r k  
p r o c e s s e s

S t r a te g y  1 1 7
C o m p a n y  
" Q u a l i t y  
f u n c t io n "
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Figure 7. Parts of a Strategic Value Analysis.

7RROV� WKDW� FRXOG� EH� KHOSIXO� IRU� LPSOHPHQWLQJ� WKH� ORZ�OHYHO
VWUDWHJLHV� LQ� WKH� JRDO�VWUDWHJ\� WUHH�ZHUH� VXJJHVWHG�� 6HH� )LJXUH� �
IRU� DQ�H[DPSOH�RI� D� WRRO� WR� VXSSRUW� WKH� VWUDWHJ\� RI�7HFKQRORJ\
5LVN�$QDO\VLV��6WUDWHJ\���������LQ�WKH�JRDO�VWUDWHJ\�WUHH��
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Figure 8. Suggested risk measurement tool for new
technologies (adapted from McGrath, 1995).

4.2.2 THE PROCESS OF THE TECHNOLOGY STRATEGY

,W� LV� QHFHVVDU\� WR� DQDO\]H� KRZ� WKH� GLIIHUHQW� WDVNV� RI� WKH
WHFKQRORJ\� VWUDWHJ\� DIIHFW� HDFK�RWKHU� LQ�RUGHU� WR�SODQ� DQG� FDUU\
RXW�WKH�ORZ�OHYHO� WDVNV�RI�WKH�WHFKQRORJ\�VWUDWHJ\�DV�TXLFNO\�DQG
HIILFLHQWO\� DV� SRVVLEOH�� ,Q� WKH� FDVH� RI� WKH� WHFKQRORJ\� VWUDWHJ\
GHVFULEHG� DERYH�� WRROV� DQG� ZRUN� IORZV� HWF�� IRU� WKH� ORZ�OHYHO
VWUDWHJLHV�KDYH�WR�EH�GHILQHG�LQ�IXUWKHU�GHWDLO�

7KH� OHDYHV� DW� WKH� HQG�RI� WKH�EUDQFKHV�EHFRPH�� LQ� WKLV� FDVH�� WKH
DFWLYLWLHV� IRU� UXQQLQJ� WKH� WHFKQRORJ\� VWUDWHJ\� SURFHVV�� )RU
LQVWDQFH�� WKH�3DWHQW� VWUDWHJ\� OHDI� �L�H�� 6WUDWHJ\������ LQ� WKH� JRDO�
VWUDWHJ\�WUHH��KDV�WR�EH�IXUWKHU�GHYHORSHG�

,Q� RUGHU� WR� SHUIRUP� WKLV� WDVN� LW� LV� XVHIXO� WR� NQRZ� ZKDW
LQIRUPDWLRQ� LV� QHHGHG� WR� IXOILOO� WKH� WDVN�� DV� ZHOO� DV� ZKDW� RWKHU
DFWLYLWLHV� DUH� GHSHQGLQJ� RQ� LQIRUPDWLRQ� IURP� WKH� IXOO\� SODQQHG
3DWHQW�VWUDWHJ\�

)RU�HDFK�VWUDWHJ\�LQFOXGHG�LQ�WKH�RYHUDOO�WHFKQRORJ\�VWUDWHJ\��L�H�
DOO� VWUDWHJLHV� LQ� WKH� JRDO�VWUDWHJ\� WUHH�� ´LQSXW� QHHGHG� IURPµ� DQG
´RXWSXW�GHOLYHUHG�WRµ�ZHUH�VWDWHG��,QIRUPDWLRQ�IRU�WKLV�LQSXW�RXWSXW
FODULILFDWLRQ� ZDV� VWRUHG� LQ� WKH� GHVLJQ� HTXDWLRQV� WKDW� H[SUHVV
LQWHUUHODWLRQVKLSV�EHWZHHQ�VWUDWHJLHV�DQG�JRDOV��)RU�H[DPSOH�� WKH
3DWHQW� VWUDWHJ\� KDV� WKH� IROORZLQJ� LQSXWV� DQG� RXWSXWV� GHILQHG�
,QSXW� QHHGHG� IURP�� (QYLURQPHQWDO� 7HFKQRORJ\� 6FDQ� �ZKLFK� LV� LQ
WXUQ�GHSHQGHQW�RQ�WKH�'HILQLWLRQ�RI�7HFKQRORJ\�6WUDWHJLF�8QLWV�
0DUNHW� VWUDWHJ\�� DQG� )LQDQFH� VWUDWHJ\��� 2XWSXW� GHOLYHUHG� WR�
7HFKQRORJ\�$FWLRQ�3ODQ

6ROYLQJ� WKH� HTXDWLRQV� GHILQHG� E\� WKH� 'HVLJQ� 0DWULFHV� HQDEOHG
WKH�VHWWLQJ�XS�RI�SURFHVV�PDSV��6HH�)LJXUH���DQG�)LJXUH�����5HIHU
WR� 6XK� HW� DO�� ������� IRU� D� VLPLODU� IORZ� FKDUW� GHVFULSWLRQ� RI� WKH
GHVLJQ�RI�D�PDQXIDFWXULQJ�V\VWHP�

)LJXUH� ��� VKRZV� KRZ� WKH� 7HFKQRORJ\� VWUDWHJ\� SURFHVV� LV
GHSHQGHQW�RQ�KLJK�OHYHO�FRUSRUDWH�DQG�EXVLQHVV�JRDOV�DQG�YLVLRQV
�PRGXOH� 0��� DQG� 0������� 7KHQ� IROORZV� D� FRPSDQ\�VSHFLILF
4XDOLW\�IXQFWLRQ�WKDW�ZDV�LQWHQGHG�WR�DIIHFW�DOO�ZRUN�SURFHVVHV�LQ
WKH� FRPSDQ\�� DQG� WKHUHIRUH� PXVW� VHUYH� DV� LQSXW� IRU� PRVW

DFWLYLWLHV� �0��������� 7KLV� 4XDOLW\
IXQFWLRQ� KDV� QRZ� EHHQ
UHPRYHG�DW� WKH� FRUSRUDWH� OHYHO
DQG� ZRUN�TXDOLW\� UHVSRQVLELOLW\
KDV� EHHQ� WUDQVIHUUHG� GRZQ� WR
WKH� YDULRXV� EXVLQHVVHV� RI� WKH
FRPSDQ\�� WKXV� UHPRYLQJ
VWUDWHJ\� 0������� IURP� WKH
SURFHVV�PDS�LQ�)LJXUH����
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3URFHHGLQJV�RI�,&$'����
)LUVW�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$[LRPDWLF�'HVLJQ

&DPEULGJH��0$�²�-XQH������������

ICAD038

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

Figure 9. Schematic Overview of process for further development of sub-strategies.

Figure 10. Close up from first part of process flowchart.

'HILQLQJ� WKH� )LQDQFH� VWUDWHJ\� DQG� WKH� 0DUNHW� VWUDWHJ\� FRPHV
HDUO\� LQ� WKH� SURFHVV� �0������� DQG� 0��������� DQG� WKH\� VHUYH� DV
LQSXWV�IRU�WKH�VXEVHTXHQW�DFWLYLWLHV�LQ�WKH�SURFHVV�

7KH�SURFHVV�IORZFKDUW�DOORZV�PDQDJHPHQW�WR�ILUVW�IRFXV�RQ�WDVNV
WKDW�PLQLPL]H�UHZRUN�DQG�VSHHG�XS� LPSOHPHQWDWLRQ�WLPH��,W�DOVR
LQGLFDWHG� FHUWDLQ� DFWLYLWLHV� WKDW� FRXOG� EH� GRQH� LPPHGLDWHO\
ZLWKRXW�KDYLQJ�WR�ZDLW�IRU�LQSXW�IURP�RWKHU�DFWLYLWLHV�

7KH� SURFHVV� IORZFKDUW� ZDV� DOVR� H[SUHVVHG� LQ� WHUPV� RI� D� *DQWW
FKDUW��6HH�)LJXUH����

Time

Activity 1 Activity 2

 Activity …

Activity …

Activity n

Figure 11.Hypothetical Gantt scheme for process
activities.

4.1.3 RESULTS ACHIEVED FROM THE TECHNOLOGY
STRATEGY CASE STUDY

$� WHFKQRORJ\� VWUDWHJ\� EDVHG� RQ� WKH� FDVH� VWXG\� GHVFULEHG� DERYH
KDV�EHHQ�LPSOHPHQWHG�DW�WKH�FRPSDQ\�

)LQH�WXQLQJ� RI� DOO� WKH� VXSSRUWLQJ� VWUDWHJLHV�� RU� VXE�VWUDWHJLHV�� LV
FRQWLQXRXVO\� SHUIRUPHG�� 7KH� SURFHVV� GHVFULSWLRQ� GHYHORSHG
KHOSV�ZLWK�IXOILOOLQJ�WKLV�WDVN�

$[LRPDWLF�'HVLJQ�SURYHG�WR�EH� D�YHU\�XVHIXO� WRRO� IRU�GHVLJQLQJ
DQG� FXVWRPL]LQJ� D� WHFKQRORJ\� VWUDWHJ\� IRU� WKH� FRPSDQ\�� 7KH
DSSURDFK� DOVR� KHOSHG� LGHQWLI\� VWUDWHJLHV� DQG� DFWLYLWLHV� WKDW� IRUP
XQQHFHVVDU\�FRXSOLQJV��DQG�DUH�FDQGLGDWHV�IRU�UHGHVLJQ�

4 LIMITATIONS

7KH� D[LRPV�� FRUROODULHV�� DQG� WKHRUHPV� LQ� $[LRPDWLF� 'HVLJQ� GR
QRW� SURYLGH� DQ\� FRQWHQW� IRU� WKH� VWUDWHJ\�� &RQWHQW� KDV� WR� EH
SURYLGHG� E\� WKH� GHVLJQHU�� $[LRPDWLF� 'HVLJQ� LV� D� PHWKRG� WKDW
LPSURYHV�DQG�FODULILHV�WKH�SURFHVV�RI�VWUDWHJLF�SODQQLQJ�

,W� LV� LPSRUWDQW� WR� JDWKHU� FRUUHFW� LQIRUPDWLRQ� DERXW� WKH
UHODWLRQVKLSV� WKDW� DUH� GLVSOD\HG� LQ� WKH� GHVLJQ� HTXDWLRQV�
,QIRUPDWLRQ� IRU� DFFXUDWH� VHWXS� RI� WKH� GHVLJQ� HTXDWLRQV� DQG� WKH
'HVLJQ� 0DWULFHV� FRPHV� IURP� LQWHUYLHZV�� SURFHVV� GHVFULSWLRQV�
HWF��+RZ�WR�JDWKHU�WKLV�LQIRUPDWLRQ�LV�D�YHU\�LPSRUWDQW�VWHS��EXW
WR�GHVFULEH� WKLV� LQ�GHWDLO� LV� FRQVLGHUHG�RXWVLGH� WKH� VFRSH� RI� WKLV
SDSHU�

0DQ\� RWKHU� PDQDJHULDO� DQG� RUJDQL]DWLRQDO� WDVNV�� LQ� DGGLWLRQ� WR
WKH� GHVLJQ� RI� WKH� VWUDWHJLF� FRQWHQW� DQG� SURFHVV�� KDYH� WR� EH
FRQGXFWHG� WR� VXFFHVVIXOO\� LQWURGXFH� DQG� H[HFXWH� D� VWUDWHJ\�
7KHVH�VWHSV�DUH�DOVR�RXWVLGH�WKH�VFRSH�RI�WKLV�WKHVLV�

5 CONCLUSIONS

7KH� IXQGDPHQWDO� SULQFLSOHV� DQG� PHWKRGV� GHYHORSHG� DV� SDUW� RI
D[LRPDWLF�GHVLJQ�DUH�YDOLG�IRU�GHVLJQLQJ�QRQ�HQJLQHHULQJ�V\VWHPV�
,Q� WKLV� SDSHU� LW� LV� VKRZQ� WKDW� WKH\� DUH� XVHIXO�ZKHQ� GHVLJQLQJ� D
FRPSDQ\� EXVLQHVV� SODQ� DQG� D� FRPSDQ\� WHFKQRORJ\� VWUDWHJ\�� DV
ZHOO�DV�D�WHFKQRORJ\�VWUDWHJ\�SURFHVV�SODQ�

$�OHDGHU�IROORZHU�DSSURDFK�EDVHG�RQ�WKH�ILUVW�DQG�VHFRQG�D[LRP
LQ� $[LRPDWLF�'HVLJQ� LV� IRXQG� YDOXDEOH� DQG� XVHIXO�� ,Q� WHUPV� RI
SURFHVVHV�� LW� LV� LPSRUWDQW� WR� UHFRJQL]H� WKDW� LQWHUDFWLRQ� EHWZHHQ
GHSDUWPHQWV� LV� SDUW� RI� OHDUQLQJ� RUJDQL]DWLRQV�� DQG� VKRXOG



6WUDWHJLF�3ODQQLQJ�%DVHG�RQ�$[LRPDWLF�'HVLJQ
)LUVW�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$[LRPDWLF�'HVLJQ

&DPEULGJH��0$�²�-XQH������������

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

WKHUHIRUH�QRW�EH�FRPSOHWHO\�GHVLJQHG�DZD\��+RZHYHU�� FRXSOLQJV
EHWZHHQ� RUJDQL]DWLRQDO� HQWLWLHV� RIWHQ� \LHOG� LWHUDWLYH� ORRSV� WKDW
UHGXFH�WKH�SUREDELOLW\�RI�VXFFHVV�DQG� LQFUHDVH�WKH� WLPH� UHTXLUHG
WR� LPSOHPHQW�D�VWUDWHJ\��,W� LV� LPSRUWDQW�WR�XQGHUVWDQG�DQG�WR�EH
DEOH� WR� FRQWURO� WKHVH� LWHUDWLRQV�� ,Q� WKH� FDVH� RI� FRXSOHG
RUJDQL]DWLRQV�� GHFRXSOLQJ� E\� GHFLGLQJ� RQ� D� SUHIHUUHG� ZRUNIORZ
�L�H�� OHDGHU�IROORZHU� DSSURDFK�� LV� QHFHVVDU\� LI� DQ� XQFRXSOHG
GHVLJQ�VROXWLRQ�QRW�LV�WR�ILQG�

7KH� XVH� RI� $[LRPDWLF� 'HVLJQ� FUHDWHV� D� VWUDWHJLF� SURFHVV� WKDW
PLQLPL]HV� WKH� QHHG� IRU� LWHUDWLRQV�� 7KLV� LV� EHFDXVH� $[LRPDWLF
'HVLJQ� IRUFHV� WKH� GHVLJQHU� WR� VSHFLI\� WKH� LQWHUQDO� UHODWLRQVKLSV
EHWZHHQ� WKH� GLIIHUHQW� HOHPHQWV� LQ� WKH� GHVLJQ�� ,W� DOVR� UHTXLUHV
VDWLVIDFWLRQ� RI� WKH� LQGHSHQGHQFH� D[LRP�� 0LQLPL]DWLRQ� RI
LWHUDWLRQV�VDYHV�WLPH�DQG�PRQH\�

7KH� UHQDPLQJ� RI� IXQFWLRQDO� UHTXLUHPHQWV� WR� *RDOV�� GHVLJQ
SDUDPHWHUV� WR� 6WUDWHJLHV�� DQG� SURFHVV� YDULDEOHV� WR� $FWLYLWLHV
LQFUHDVHV�DFFHSWDQFH�RI�WKH�$[LRPDWLF�'HVLJQ�IUDPHZRUN�ZLWKLQ
WKH�EXVLQHVV�DQG�VWUDWHJLF�SODQQLQJ�FRPPXQLWLHV�

2YHUYLHZ� DQG� FRPPXQLFDWLRQ� LV� LPSURYHG� ZKHQ� XVLQJ� D
IUDPHZRUN�VXFK�DV�$[LRPDWLF�'HVLJQ�IRU�GHYHORSLQJ�D�FRPSDQ\
VSHFLILF� VWUDWHJ\�� 'LVFXVVLRQV� UHJDUGLQJ� LQWHUUHODWLRQV� DQG� WKH
RSWLPDO� SURFHVV� IRU� LPSOHPHQWDWLRQ� LV� DOVR� LPSURYHG� ZLWK� WKH
KHOS�RI�WKH�GHVLJQ�HTXDWLRQV�

7KH� LGHD� RI� $[LRPDWLF� 'HVLJQ�� UHFRUGLQJ� JRDOV� �L�H�� )5V��
VWUDWHJLHV� �L�H�� GHVLJQ� SDUDPHWHUV��� DFWLYLWLHV� �L�H�� SURFHVV
YDULDEOHV��� DQG� WKHLU� LQWHUUHODWLRQVKLSV� �L�H�� 'HVLJQ� 0DWULFHV��� LV
IRXQG�YDOXDEOH�DV�D�SDUW�RI�FRUSRUDWH�PHPRU\�

&RPSDQLHV� WKDW� XVHG� WKH� $[LRPDWLF�PHWKRG� WR� VWUDWHJLF� GHVLJQ
KDYH� LPSOHPHQWHG� WKH� UHVXOWV�� DQG� KDYH� NHSW� ZRUNLQJ� ZLWK� WKH
$[LRPDWLF�'HVLJQ�DSSURDFK�WR�VWUDWHJLF�SODQQLQJ�
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6XSHULRU�3HUIRUPDQFH����)UHH�3UHVV��1HZ�<RUN�

3UDKDODG��&��.��� DQG�+DPHO��*�� �������� ´7KH�&RUH�&RPSHWHQFH
RI � WKH�&RUSRUDWLRQµ��+DUYDUG�%XVLQHVV�5HYLHZ��&DPEULGJH�
0$��86$��0D\�-XQH�������SS��������

5REELQV�� 6�� 3�� �������� (VVHQWLDOV� RI � 2UJDQL]DWLRQDO� %HKDYLRU� ��
3UHQWLFH�+DOO��(QJOHZRRG�&OLIIV��1HZ�-HUVH\�

6HQJH�� 3��0�� ��������7KH� ILIWK�'LVFLSOLQH�� WKH� DUW� DQG� SUDFWLFH� RI � WKH
OHDUQLQJ�RUJDQL]DWLRQ����'RXEOHGD\�&XUUHQF\��1HZ�<RUN�

6XK�� 1�� 3�� �������� 7KH� 3ULQFLSOHV� RI � 'HVLJQ�� � � 2[IRUG� 8QLYHUVLW\
3UHVV��1HZ�<RUN��1<�

6XK�� 1�� 3��� &RFKUDQ�� '�� 6��� DQG� /LPD�� 3�� &�� �������
´0DQXIDFWXULQJ� 6\VWHP�'HVLJQµ��$QQDOV� RI � &,53�� 9RO�
������


