
STEP Working Paper ISSN 1501-0066

5RDU�6DPXHOVHQ
67(3
6WRUJDWHQ��
1������2VOR
1RUZD\

:RUNLQJ�3DSHU�SUHSDUHG�ZLWKLQ�WKH
IUDPHZRUN�RI�WKH�6,�6�SURJUDPPH

2VOR��2FWREHU�����

$���
•

����

5RDU�6DPXHOVHQ

*HRJUDSKLF�,QIRUPDWLRQ
7HFKQRORJ\�6HUYLFHV�DQG
WKHLU�5ROH�LQ�&XVWRPHU
,QQRYDWLRQ



6WRUJDWHQ����1������2VOR��1RUZD\
7HOHSKRQH��������������

)D[���������������
:HE��KWWS���ZZZ�VRO�QR�VWHS�

67(3� SXEOLVHUHU� WR� XOLNH� VHULHU� DY� VNULIWHU�

5DSSRUWHU�RJ�$UEHLGVQRWDWHU�

67(3�$UEHLGVQRWDWHU
,� GHQQH� VHULHQ� SUHVHQWHUHU� YL� YLNWLJH
IRUVNQLQJVUHVXOWDWHU� VRP� YL� ¡QVNHU� n� JM¡UH
WLOJMHQJHOLJH� IRU� DQGUH�� PHQ� VRP� LNNH� KDU� HQ

IRUP� VRP� JM¡U� GHP� HJQHW� WLO� SXEOLVHULQJ� L
5DSSRUWVHULHQ�� $UEHLGVQRWDWHQH� NDQ� Y UH
VHOYVWHQGLJH� DUEHLGHU�� IRUDUEHLGHU� WLO� � VW¡UUH
SURVMHNWHU��HOOHU�VSHVLHOOH�DQDO\VHU�XWDUEHLGHW�IRU

RSSGUDJVJLYHUH��'H� LQQHKROGHU�GDWD�RJ�DQDO\VHU
VRP�EHO\VHU� YLNWLJH� SUREOHPVWLOOLQJHU� UHODWHUW� WLO
LQQRYDVMRQ�� WHNQRORJLVN�� ¡NRQRPLVN� RJ� VRVLDO
XWYLNOLQJ��RJ�RIIHQWOLJ�SROLWLNN�

67(3� PDLQWDLQV� WZR� GLYHUVH� VHULHV� RI

UHVHDUFK�SXEOLFDWLRQV��5HSRUWV�DQG�:RUNLQJ

3DSHUV�

67(3�:RUNLQJ�3DSHUV
,Q� WKLV� VHULHV� ZH� UHSRUW� LPSRUWDQW� UHVHDUFK
UHVXOWV� WKDW� ZH� ZLVK� WR� PDNH� DFFHVVLEOH� IRU
RWKHUV��EXW�WKDW�GR�QRW�KDYH�D�IRUP�ZKLFK�PDNHV

WKHP� VXLWHG� IRU� WKH� 5HSRUW� 6HULHV�� 7KH�:RUNLQJ
3DSHUV�PD\�EH�LQGHSHQGHQW�VWXGLHV��SLORW�VWXGLHV
IRU� ODUJHU� SURMHFWV�� RU� VSHFLILF� DQDO\VHV
FRPPLVVLRQHG� E\� H[WHUQDO� DJHQFLHV�� 7KH\

FRQWDLQ�GDWD�DQG�DQDO\VHV�WKDW�DGGUHVV�UHVHDUFK
SUREOHPV� UHODWHG� WR� LQQRYDWLRQ�� WHFKQRORJLFDO�
HFRQRPLF� DQG� VRFLDO� GHYHORSPHQW�� DQG� SXEOLF
SROLF\�

�6WLIWHOVHQ�67(3�����

+HQYHQGHOVHU�RP�WLOODWHOVH�WLO�RYHUVHWWHOVH��NRSLHULQJ�HOOHU�DQQHQ
PDQJIROGLJJM¡ULQJ�DY�KHOH�HOOHU�GHOHU�DY�GHQQH�SXEOLNDVMRQHQ�VNDO
UHWWHV�WLO�

$SSOLFDWLRQV�IRU�SHUPLVVLRQ�WR�WUDQVODWH��FRS\�RU�LQ�RWKHU�ZD\V
UHSURGXFH�DOO�RU�SDUWV�RI�WKLV�SXEOLFDWLRQ�VKRXOG�EH�PDGH�WR�

67(3��6WRUJDWHQ����1������2VOR



LLL

$EVWUDFW

7KLV�ZRUNLQJ�SDSHU�IRFXV�RQ�LQQRYDWLRQ�LQ�VHUYLFH�EDVHG�RQ�JHRJUDSKLF�LQIRUPD�
WLRQ�WHFKQRORJ\��*,7���7KH�FRUH�RI�*,7�LV�FRPSXWHU�V\VWHPV��*,6��FDSDEOH�RI�DV�
VHPEOLQJ��VWRULQJ��PDQLSXODWLQJ��DQG�GLVSOD\LQJ�JHRJUDSKLFDOO\�UHIHUHQFHG�GDWD�
7KH�ODVW����\HDUV��WKHUH�KDYH�EHHQ�VLJQLILFDQW�FKDQJHV�LQ�WKH�WHFKQRORJLFDO�V\V�
WHP�RI�JHRJUDSKLF�LQIRUPDWLRQ��0RUH�XVHU�IULHQGO\�DQG�OHVV�H[SHQVLYH�VRIWZDUH
IRU�DQDO\VLQJ�JHRJUDSKLF�GDWD�ZLWKLQ�PDQ\�XVHU�ILHOGV�KDV�HPHUJHG��DQG�WKH�LQ�
WHUHVW�IRU�XVLQJ�*,7�LV�QRZ�GLIIXVLQJ�WR�D�PXFK�ZLGHU�JURXS�WKDQ�SHRSOH�LQ�WKH
PDSSLQJ�EXVLQHVV��7KLV�PHDQV�WKDW�*,7�XVDJH�KDV�UHFHLYHG�VLJQLILFDQW�DWWHQWLRQ
LQ�VHYHUDO�SXEOLF�GRFXPHQWV�RQ�WKH�,7&�SROLF\�ERWK�LQ�1RUZD\��WKH�(8�DQG�WKH
86$��7KLV�VWXG\�GLVFXVVHV�VRPH�RI�WKH�DVSHFWV�RI�JHRJUDSKLF�LQIRUPDWLRQ�XVDJH
DQG�LWV�XVH�YDOXH�LQ�PDQDJHPHQW�RI�D�UDQJH�RI�ILHOGV��2QH�RI�WKH�PDLQ�SRLQWV
WKDW�WKH�VWXG\�WDNHV�XS�LV�WKDW�WKH�WUDGLWLRQDO�PDSSLQJ�EXVLQHVV�LV�LQ�SUDFWLFH
EHLQJ�WUDQVIRUPHG�LQWR�D�*,7�V\VWHP�FRQVLVWLQJ�RI�*,7�EDVHG�NQRZOHGJH�LQWHQ�
VLYH�EXVLQHVV�VHUYLFHV��.,%6���FXVWRPHUV��UHVHDUFK�LQVWLWXWHV�DQG�LQIRUPDWLRQ
LQIUDVWUXFWXUHV��7KH�*,7�.,%6�UROH�LQ�WKH�V\VWHP�LV�FKDQJLQJ�DQG�LV�QRW�HDV\�WR
GHILQH��+RZHYHU��LW�LQYROYHV�WKH�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\
�,&7��IXQFWLRQV�WKDW�DUH�DSSOLFDEOH�WR�WKH�SURGXFWLRQ�DQG�XVH�RI�JHRJUDSKLF�LQ�
IRUPDWLRQ�

$W�WKH�FXVWRPHU�VLGH��WKH�DUHDV�RI�DSSOLFDWLRQ�IRU�*,7�KDYH�JRQH�IURP�EHLQJ�LVR�
ODWHG�´LVODQGVµ�ZLWKLQ�VHOI�FRQWDLQHG�GRPDLQV�WR�EHFRPLQJ�LQFUHDVLQJO\�LQWH�
JUDWHG�LQWR�JHQHUDO�LQIRUPDWLRQ�V\VWHPV��*HRJUDSKLF�,7�LV�D�JHQHULF�WHFKQRORJ\
DQG�WKH�SRVVLELOLWLHV�WKLV�RIIHUV�DUH�EHLQJ�LQFUHDVLQJO\�H[SORUHG��*,7�FDWHUV�WR�D
ZLGH�UDQJH�RI�DFWXDO�XVHUV�DQG�ILHOGV�RI�DSSOLFDWLRQ�DQG�WKH�SRWHQWLDO�IRU�QHZ
RQHV�DSSHDUV�WR�EH�FRQVLGHUDEOH��2QH�RI�WKH�PDLQ�SDUWV�RI�WKLV�VWXG\�PDSV�WKLV
ZLGH�UDQJH�RI�DSSOLFDWLRQV�WR�WKH�YDULRXV�VHUYLFH�DFWLYLWLHV�RI�WKH�XVHUV��2QH�RI
WKH�PRVW�LPSRUWDQW�IDFWRUV�LQIOXHQFLQJ�WKH�GHYHORSPHQW�DQG�GLIIXVLRQ�RI�*,7�
EDVHG�VHUYLFH�LQQRYDWLRQV�LV�GLVFXVVHG�KHUH��7KLV�LV�WKH�SULFH�RQ��TXDOLW\�RI�DQG
DFFHVV�WR�GLJLWDO�PDS�GDWD��DQG�LV�EDVLFDOO\�D�TXHVWLRQ�RI�WKH�TXDOLW\�RI�WKH�LQIUD�
VWUXFWXUH�IRU�JHRJUDSKLF�LQIRUPDWLRQ�

7KH�VWXG\�DOVR�SRLQWV�WR�DQRWKHU�LPSRUWDQW�FKDOOHQJH�IDFLQJ�WKH�*,7�FRPSDQLHV�
D�VKRUWDJH�RI�FRPSHWHQW�SHRSOH��$�UHODWHG�DVSHFW�DOVR�GLVFXVVHG�LV�WKH�WUHQG�WR�
ZDUGV�UHFUXLWLQJ�SHRSOH�ZLWK�ERWK�HGXFDWLRQ�IRU�DQG�VHYHUDO�\HDUV�RI�WUDLQLQJ
ZLWKLQ�WKH�*,7�.,%6·�FXVWRPHU�VHFWRUV��,W�VHHPV�WKDW�WKH�SUHIHUUHG�FRPSHWHQFH
IRU�D�JURZLQJ�QXPEHU�RI�*,7�.,%6�SHRSOH�LV�D�FRPELQDWLRQ�RI�FXVWRPHU�VHFWRU
NQRZOHGJH��JHQHUDO�,&7�FRPSHWHQFH�DQG�PDSSLQJ�FRPSHWHQFH��%XW�WKH�LPSUHV�
VLRQ�IURP�VWXG\LQJ�WKH�*,7�.,%6�LV�WKDW�WKH�ZHLJKW�LV�PRUH�RQ�WKH�WZR�IRUPHU
WKDQ�RQ�WKH�ODWWHU�VHW�RI�FRPSHWHQFLHV��$QRWKHU�LQWHUHVWLQJ�DVSHFW�SRLQWHG�WR�LQ
WKH�VWXG\�LV�WKDW�WKH�HOHPHQWV�XQGHUO\LQJ�FRPSHWLWLRQ�EHWZHHQ�*,7�.,%6�KDYH
FKDQJHG�IURP�EDVLF�WHFKQRORJ\�WRZDUG�PRUH�VRFLDO��FXOWXUDO�DQG�RUJDQLVDWLRQDO
HOHPHQWV��7KH�W\SLFDO�IRUP�RI�LQWHUDFWLRQ�EHWZHHQ�*,7�.,%6�DQG�WKHLU�FXVWRP�
HUV�LV�DOVR�RQH�RI�WKH�IHDWXUHV�WUHDWHG�LQ�WKH�VWXG\��:KDW�ZH�VHH��LV�WKDW�*,7�
.,%6�RIWHQ�SXUVXH�D�FORVH�FROODERUDWLRQ�ZLWK�D�IHZ�SLORW�XVHUV�LQ�GHYHORSPHQW�RI
*,7�DSSOLFDWLRQV��WKXV�WKH�*,7�ILUPV�RIWHQ�EHFRPH�DQ�LQWHJUDWHG�SDUW�RI�WKH�LQ�
QRYDWLRQ�SURFHVVHV�DW�FXVWRPHUV·��7KURXJKRXW�WKH�VWXG\�VRPH�SRLQWV�UHOHYDQW�IRU
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SROLF\�DUH�WRXFKHG�XSRQ��7KHVH�FRQFHUQ�HGXFDWLRQ��FRPSHWHQFH�DQG�LQIRUPDWLRQ
LQIUDVWUXFWXUH�DQG�DUH�GUDZQ�WRJHWKHU�DW�WKH�HQG�RI�WKH�VWXG\�
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*HRJUDSKLF�,QIRUPDWLRQ�7HFKQRORJ\�6HUYLFHV
DQG�WKHLU�5ROH�LQ�&XVWRPHU�,QQRYDWLRQ

���,QWURGXFWLRQ

�����7KH�2EMHFWLYH�RI�WKH�6WXG\�

:LWKLQ�WKH�RYHUDOO�REMHFWLYHV�RI�WKH�6,�6�3URMHFW��WKH�REMHFWLYH�RI�WKLV�VWXG\�LV�WR
PDS��XQGHUVWDQG�DQG�DQDO\VH�WKH�UROH�WKDW�NQRZOHGJH�LQWHQVLYH�EXVLQHVV�VHUY�
LFHV�EDVHG�RQ�JHRJUDSKLF�LQIRUPDWLRQ�WHFKQRORJ\�SOD\�LQ�VHUYLFH�LQQRYDWLRQV�LQ
RWKHU�ILUPV��)XUWKHU��VRPH�SROLF\�DVSHFWV�UHODWHG�WR�WKLV�LQQRYDWLYH�DFWLYLW\�DUH
GLVFXVVHG��$PRQJ�WKH�LQWHUHVWLQJ�DVSHFWV�REVHUYHG��LV�WKH�FORVH�FROODERUDWLRQ
ZLWK�D�IHZ�SLORW�XVHUV�LQ�GHYHORSPHQW�RI�*,7�DSSOLFDWLRQV���WKH�*,7�ILUPV�RIWHQ
EHFRPH�DQ�LQWHJUDWHG�SDUW�RI�WKH�LQQRYDWLRQ�SURFHVVHV�DW�FXVWRPHUV·��$QRWKHU
LQWHUHVWLQJ�IHDWXUH�LV�FKDQJHV�LQ�WKH�HOHPHQWV�XQGHUO\LQJ�WKH�FRPSHWLWLRQ�EH�
WZHHQ�*,7�NQRZOHGJH�LQWHQVLYH�EXVLQHVV�VHUYLFHV��.,%6��IURP�EDVLF�WHFKQRORJ\
WR�VRFLDO�DQG�RUJDQLVDWLRQDO�HOHPHQWV�OLNH�WKH�KLVWRU\�DQG�FRPSHWHQFH�RI�WKH
ILUPV�

�����)UDPLQJ�WKH�6WXG\

7R�IUDPH�WKH�VWXG\��WKH�WHFKQRORJLFDO�V\VWHPV�DSSURDFK�RI�&DUOVVRQ�DQG�-D�
FREVVRQ��������LV�XVHG��,Q�WKHLU�SHUVSHFWLYH��VSHFLILF�WHFKQRORJLF�DUHDV�RU�WHFK�
QRORJLFDO�V\VWHPV�DUH�WKH�SULPH�XQLWV�RI�DQDO\VLV��7KHVH�V\VWHPV�DUH�FRQVWUXFWHG
DQG�UHFRQVWUXFWHG�WKURXJK�WKH�LQWHUDFWLRQ�UHODWHG�WR�JHQHUDWLRQ��GLIIXVLRQ�DQG
XWLOLVDWLRQ�RI�WKH�WHFKQRORJ\�LQ�TXHVWLRQ��$�YDULHW\�RI�DFWRUV�LQWHUDFW�LQ�WKHVH
SURFHVVHV��VXSSOLHUV��XVHUV��FRQVXOWDQWV��LQGXVWU\�DVVRFLDWLRQV��XQLYHUVLWLHV�DQG
UHVHDUFK�LQVWLWXWHV��DQG�JRYHUQPHQWDO�DJHQFLHV��HVSHFLDOO\�UHJXODWRU\�DQG�SROLF\
UHODWHG��%HWZHHQ�WKH�DFWRUV�OLQNDJHV�DUH�HVWDEOLVKHG��XVHUV�YV��SURGXFHUV��DFD�
GHPLD�YV��LQGXVWU\��DVVRFLDWLRQV�YV��LQGXVWU\��JRYHUQPHQW�YV��LQGXVWU\��LQGXVWU\
YV��LQGXVWU\��HWF���,Q�WKLV�VWXG\��WKH�IRFXV�LV�RQ�WKH�GLIIXVLRQ�DQG�XWLOLVDWLRQ�RI
WHFKQRORJ\�IRU�JHRJUDSKLF�LQIRUPDWLRQ�KDQGOLQJ���*,7���ZLWKLQ�VHUYLFH�LQQRYD�
WLRQV�LQ�1RUZD\��7KH�DFWRUV�GLVFXVVHG�KHUH�DUH�VXSSOLHUV��XVHUV��DFDGHPLF�DFWRUV
DQG�JRYHUQPHQWDO�DJHQFLHV��7KH�OLQNDJHV�GLVFXVVHG�DUH�WKRVH�EHWZHHQ�VXSSOLHUV
DQG�XVHUV��WKH�DFDGHPLD�YV��LQGXVWU\�OLQN�DQG�WKH�UHODWLRQ�EHWZHHQ�JRYHUQPHQW
DQG�LQGXVWU\��

$FFRUGLQJ�WR�&DUOVVRQ�DQG�-DFREVVRQ���������WKH�HVVHQFH�RI�WKH�IRUPDWLRQ�RI�D
QHZ�WHFKQRORJLFDO�V\VWHP�LV�D�SURFHVV�RI�LQFUHDVLQJ�GLYHUVLW\�LQ�D�VLWXDWLRQ�FKDU�
DFWHULVHG�E\�SDWK�GHSHQGHQW�GHYHORSPHQW�RI�WKH�WHFKQRORJ\�DQG�DVVRFLDWHG�VXS�

�����������������������������������������������
��,Q�DGGLWLRQ�WR�EHLQJ�D�SDUW�RI�WKH�6,�6�3URMHFW��WKLV�VWXG\�LV�DOVR�SDUW�RI�D�PRUH�H[WHQ�
VLYH�ZRUN�RQ�WKH�1RUZHJLDQ�*HRJUDSKLF�,QIRUPDWLRQ�7HFKQRORJ\�6\VWHP��6DPXHOVHQ�
IRUWKFRPLQJ��
��7KH�VWXG\�LV�EDVHG�RQ����LQWHUYLHZV�ZLWK�UHSUHVHQWDWLYHV�RI�GLIIHUHQW�NLQGV�RI�DFWRUV�LQ
WKH�*,7�V\VWHP��PDLQO\�*,7�.,%6�
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SRUWLQJ�QHWZRUNV�DQG�LQVWLWXWLRQV��7KH�SURFHVV�PD\�EH�VHHQ�DV�FRQVLVWLQJ�RI
WKUHH�SKDVHV��L��WKH�HPEU\R�VWDJH��WKH�SHULRG�EHIRUH�WKH�ILUVW�FRPPHUFLDO�DSSOLFD�
WLRQ�RI�WKH�QHZ�WHFKQRORJ\��LL��WKH�LQIDQW�VWDJH��WKH�SHULRG�RI�WKH�ILUVW�FRPPHUFLDO
DSSOLFDWLRQV�RI�WKH�QHZ�WHFKQRORJ\��DQG�LLL��WKH�DGROHVFHQW�VWDJH��WKH�SHULRG
ZKHQ�WKH�WHFKQRORJ\�ILQGV�D�PXOWLWXGH�RI�DSSOLFDWLRQV��$W�HDFK�VWDJH�PHFKD�
QLVPV�PXVW�EH�GHVLJQHG�WKDW�FDQ�DFFRPPRGDWH�VHYHUDO�IXQFWLRQV��OLNH�WKH�IRV�
WHULQJ�RI�H[SHULPHQWV��WKH�VWLPXODWLRQ�RI�HQWUHSUHQHXULDO�DFWLYLW\��WKH�EXLOGLQJ
DQG�GLIIXVLRQ�RI�HFRQRPLF�DQG�WHFKQRORJLFDO�FRPSHWHQFH��WKH�VXSSO\�RI�FDSLWDO�
WKH�GHYHORSPHQW�RI�EULGJLQJ�IXQFWLRQV��WKH�EXLOGLQJ�RI�LQVWLWXWLRQV�DQG�QHWZRUNV�
DQG�WKH�WUDQVIHU�RI�NQRZOHGJH��$W�VRPH�SRLQW��WKH�V\VWHP�LV�ODUJH�DQG�FRPSOHWH
HQRXJK��LQ�WHUPV�RI�FRPSHWHQFH��QHWZRUNV�DQG�LQVWLWXWLRQV��WR�JHQHUDWH�VXIIL�
FLHQW�LQFUHDVLQJ�UHWXUQV�WR�GHYHORS�LQ�D�VHOI�UHLQIRUFLQJ�ZD\��7KLV�LV�WKH�VLWXDWLRQ
LQ�WKH�1RUZHJLDQ�*,7�V\VWHP�WRGD\��LW�LV�FKDUDFWHULVHG�E\�D�PXOWLWXGH�RI�DSSOL�
FDWLRQV��D�UDSLGO\�JURZLQJ�QXPEHU�RI�XVHUV�DQG�D�VHOI�UHLQIRUFLQJ�GHYHORSPHQW�
%HORZ��,�ZLOO�UHWXUQ�WR�DVSHFWV�RI�HFRQRPLF�DQG�WHFKQRORJLFDO�FRPSHWHQFH��WKH
EXLOGLQJ�RI�LQVWLWXWLRQV�DQG�QHWZRUNV�DQG�WKH�WUDQVIHU�RI�NQRZOHGJH�LQ�UHODWLRQ
WR�WKH�GLIIXVLRQ�DQG�XWLOLVDWLRQ�RI�*,7�LQ�VHUYLFHV�
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���*HRJUDSKLF�,QIRUPDWLRQ

�����7KH�&RQFHSWV�RI�*HRJUDSKLF�,QIRUPDWLRQ�DQG�*,
7HFKQRORJ\

7R�JHW�D�JULS�RQ�WKH�FRUH�RI�WKH�DFWLYLW\�RI�*,7�.,%6��RQH�FRXOG�WDNH�WKH�PDS�DV�D
SRLQW�RI�GHSDUWXUH��$�PDS�LV�EDVLFDOO\�DQ�LQIRUPDWLRQ�PHGLXP��D�ZD\�RI�FRPPX�
QLFDWLQJ��7UDGLWLRQDOO\�LW�ZDV��DQG�VWLOO�LV��DQ�DQDORJXH��SDSHU�EDVHG�PHGLXP�
SURGXFHG�ZLWK�RSWLFDO�DQG�PHFKDQLFDO�LQVWUXPHQWV��,Q�WKH�ODWH�VL[WLHV�DQG�HDUO\
VHYHQWLHV�VRIWZDUH�DQG�KDUGZDUH�IRU�DXWRPDWHG�PDS�SURGXFWLRQ�ZDV�LQWURGXFHG�
HYHQ�WKRXJK�WKH�SURGXFWV�UHPDLQHG�DQDORJXH�DQG�SDSHU�EDVHG��7KLV�PHDQW�WKDW
WKH�WUDGLWLRQDO�NQRZOHGJH�EDVH�RI�WKH�PDSSLQJ�FUDIW�KDG�WR�EH�VXSSOHPHQWHG�E\
,&7�EDVHG�FRPSHWHQFH��)URP�DURXQG������WKHUH�KDV�EHHQ�LQFUHDVLQJ�LQWHUHVW�LQ
WKH�PDSSLQJ�EXVLQHVV��GXH�WR�WKH�SRVVLELOLWLHV�WKDW�,&7�UHSUHVHQWV�ERWK�DV�SUR�
GXFWLRQ�WHFKQRORJ\�IRU�JHRJUDSKLF�LQIRUPDWLRQ��IRU�GHVLJQ�RI�SURGXFWV�DQG�IRU
XWLOLVLQJ�WKH�JHRJUDSKLF�LQIRUPDWLRQ��%\�WKH�HLJKWLHV�GLJLWDO�SURGXFWLRQ�RI�PDSV
EHFDPH�WKH�VWDQGDUG��DQG�WRGD\�DOO�PDS�SURGXFWLRQ�LV�DXWRPDWHG�DQG�GLJLWDOO\
EDVHG�DQG�WKH�SURGXFWV�DUH�ERWK�DQDORJXH��SDSHU��IRLO��DQG�GLJLWDO��)XUWKHUPRUH�
WKH�NQRZOHGJH�EDVH�RI�WKH�*,7�V\VWHP�WRGD\�LV�SUREDEO\�PRUH�GRPLQDWHG�E\�,&7�
EDVHG�FRPSHWHQFH�WKDQ�E\�WUDGLWLRQDO�NQRZOHGJH�RI�WKH�PDSSLQJ�FUDIW��7KXV��WKH
LQGXVWU\�RI�SURGXFLQJ�WKH�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�PHGLXP�WKDW�PDSV
EDVLFDOO\�DUH��KDV�IRU�WKH�ODVW�WZHQW\�\HDUV�JRQH�WKURXJK�D�WUDQVIRUPDWLRQ�IURP
DQDORJXH�WR�GLJLWDO�SURFHVVHV�DQG�SURGXFWV��&UDJOLD�DQG�&RXFOHOLV�������

7KH�*,�WHFKQRORJLFDO�V\VWHP�WKDW�WKHVH�7.,%6�DUH�EDVHG�RQ�LV�FRQVWLWXWHG�E\
VHYHUDO�VXE�V\VWHPV�RI�UHODWHG�WHFKQRORJLHV��2QH�GHFLVLYH�IDFWRU�LQ�WKH�GHYHORS�
PHQW�RI�WKH�*,�WHFKQRORJ\�LQ�JHQHUDO�DQG�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHP��*,6��LQ
SDUWLFXODU�KDV�EHHQ�WKH�UHFHQW�DGYDQFHV�LQ�JHQHULF��EDVLF�LQIRUPDWLRQ�DQG�FRP�
PXQLFDWLRQ�WHFKQRORJ\��,&7���LQFOXGLQJ�FRPSXWLQJ�SRZHU�DQG�GDWDEDVH�PDQ�
DJHPHQW�V\VWHPV��'%06���7KH�GHYHORSPHQW�RI�*,�WHFKQRORJ\�FDQ�EH�WUDFHG
WKURXJK�WZR�FORVHO\�UHODWHG�WHFKQRORJLHV��7KH�ILUVW�LV�WKH�HPHUJHQFH�RI�DXWR�
PDWHG�SURGXFWLRQ�RI�PDSV�LQ�WKH��������·V��7KLV�DUHD�RI�JHRJUDSKLF�LQIRUPDWLRQ
KDQGOLQJ�E\�FRPSXWHUV�LV�FDOOHG�FRPSXWHU�DVVLVWHG�FDUWRJUDSK\��&$&���ZKLFK�LQ�
FOXGH�WKH�DUHDV�RI�FRPSXWHU�DLGHG�GHVLJQ��&$'��DQG�FRPSXWHU�DLGHG�PDSSLQJ
�&$0���7KH�RWKHU�DUHD�RI�JHRJUDSKLF�LQIRUPDWLRQ�KDQGOLQJ�E\�FRPSXWHUV�LV�UH�
PRWH�VHQVLQJ�ZLWK�WKH�UHODWHG�DFWLYLW\�RI�LPDJH�SURFHVVLQJ��$�WKLUG�UHODWHG�WHFK�
QRORJ\�LV�WKH�$PHULFDQ�VDWHOOLWH�V\VWHP�*36���*OREDO�3RVLWLRQLQJ�6\VWHP��$OO
WKHVH�DUH�GLVWLQFW�WHFKQRORJLHV�LQ�WKHLU�RZQ�ULJKW��ZLWK�ODUJH�QXPEHUV�RI�FRP�
PHUFLDOO\�DYDLODEOH�FRPSXWHU�V\VWHPV��HVWDEOLVKHG�OLWHUDWXUHV�DQG�KLVWRULHV�DW
OHDVW�DV�ORQJ�DV�WKDW�RI�*,6�SHU�VH��&ODUNH�������

,Q�WKH�VWULFWHVW�VHQVH��D�*,6��JHRJUDSKLF�LQIRUPDWLRQ�V\VWHP��LV�D�FRPSXWHU�V\V�
WHP�FDSDEOH�RI�DVVHPEOLQJ��VWRULQJ��PDQLSXODWLQJ��DQG�GLVSOD\LQJ�JHRJUDSKLFDOO\
UHIHUHQFHG�LQIRUPDWLRQ��L�H��GDWD�LGHQWLILHG�DFFRUGLQJ�WR�WKHLU�ORFDWLRQV�RU�SRVL�
WLRQV��3UDFWLWLRQHUV�DOVR�UHJDUG�WKH�WRWDO�*,6�DV�LQFOXGLQJ�RSHUDWLQJ�SHUVRQQHO
DQG�WKH�GDWD�WKDW�JR�LQWR�WKH�V\VWHP��)XUWKHU��*,6�FDQ�EH�UHJDUGHG�DV�WKH�KLJK�
WHFK�HTXLYDOHQW�RI�WKH�PDS��$Q�LQGLYLGXDO�PDS�FRQWDLQV�D�ORW�RI�LQIRUPDWLRQ�WKDW
LV�XVHG�LQ�GLIIHUHQW�ZD\V�E\�GLIIHUHQW�LQGLYLGXDOV�DQG�RUJDQLVDWLRQV��,W�UHSUH�
VHQWV�WKH�PHDQV�RI�ORFDWLQJ�RXUVHOYHV�LQ�UHODWLRQ�WR�WKH�ZRUOG�DURXQG�XV��0DSV
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DUH�XVHG�LQ�GLYHUVH�DSSOLFDWLRQV�IURP�ORFDWLQJ�WHOHSKRQH�ZLUHV�DQG�JDV�PDLQV
XQGHU�RXU�VWUHHWV��WR�GLVSOD\LQJ�WKH�H[WHQW�RI�GH�IRUHVWDWLRQ�LQ�WKH�%UD]LOLDQ
$PD]RQ�

*,6�SURYLGHV�WKH�IDFLOLW\�WR�H[WUDFW�WKH�GLIIHUHQW�VHWV�RI�LQIRUPDWLRQ�IURP�D�PDS
�URDGV��VHWWOHPHQWV��YHJHWDWLRQ��HWF���DQG�XVH�WKHVH�DV�UHTXLUHG��7KLV�SURYLGHV
JUHDW�IOH[LELOLW\��DOORZLQJ�D�SDSHU�PDS�WR�EH�TXLFNO\�SURGXFHG�ZKLFK�H[DFWO\
PHHWV�WKH�QHHGV�RI�WKH�XVHU��+RZHYHU��*,6�JRHV�IXUWKHU��%HFDXVH�WKH�GDWD�DUH
VWRUHG�RQ�D�FRPSXWHU��DQDO\VLV�DQG�PRGHOOLQJ�EHFRPH�SRVVLEOH��)RU�LQVWDQFH��RQH
PLJKW�SRLQW�DW�WZR�EXLOGLQJV��DVN�WKH�FRPSXWHU�WR�GHVFULEH�HDFK�IURP�DQ�DW�
WDFKHG�DWWULEXWH�GDWDEDVH��FRQWDLQLQJ�PXFK�PRUH�LQIRUPDWLRQ�WKDQ�FRXOG�EH�GLV�
SOD\HG�RQ�D�SDSHU�PDS��DQG�WKHQ�WR�FDOFXODWH�WKH�EHVW�URXWH�EHWZHHQ�WKHVH�

7KH�ODVW����\HDUV��WKHUH�KDYH�EHHQ�VLJQLILFDQW�FKDQJHV�LQ�WKH�*,7�V\VWHP��0RUH
XVHU� IULHQGO\� DQG� OHVV� H[SHQVLYH� *,6� VRIWZDUH� IRU� DQDO\VLQJ� JHRJUDSKLF� GDWD
ZLWKLQ�PDQ\�XVHU�ILHOGV�KDV�HPHUJHG��7KH�ILUVW�HOHFWURQLF�PDSV�RYHU�ODUJHU�ILHOGV
DUH�EHJLQQLQJ�WR�EH�SXEOLVKHG��6\VWHPV�XVLQJ�QDYLJDWLRQ�VDWHOOLWHV��*36��IRU�DF�
FXUDWH� SRVLWLRQLQJ� DUH� EHFRPLQJ� JHQHUDOO\� DYDLODEOH�� QRW� RQO\� IRU� H[SHUWV�� 7KH
PRVW�LPSRUWDQW�LV�SUREDEO\�WKDW�WKH�LQWHUHVW�IRU�XVLQJ�*,7�LV�QRZ�GLIIXVLQJ�WR�D
PXFK�ZLGHU�JURXS�WKDQ�SHRSOH�LQ�WKH�PDSSLQJ�EXVLQHVV��7KLV�PHDQV�WKDW�*,7�
XVDJH� KDV� UHFHLYHG� VLJQLILFDQW� DWWHQWLRQ� LQ� VHYHUDO� SXEOLF� GRFXPHQWV� RQ� ,7&�
SROLF\�ERWK�LQ�1RUZD\��WKH�(8�DQG�WKH�86$��&ODUNH�������

�����7KH�8VH�9DOXH�RI�*HRJUDSKLF�,QIRUPDWLRQ

7KH�QDWLRQDO�VXSSO\�RI�JHRJUDSKLF�LQIRUPDWLRQ�KDV�DOZD\V�EHHQ�D�SXEOLF�UH�
VSRQVL�ELOLW\��7KHQ�WKH�VXSSO\�LV�QRW�GHYHORSHG�DV�D�GLUHFW�DQVZHU�WR�GHPDQG�LQ�D
PDUNHW��+RZ�SULRULWLHV�LQ�WKLV�ILHOG�DUH�PDGH�VKRXOG�LGHDOO\�EH�EDVHG�RQ�DVVHVV�
PHQWV�RI�WKH�RYHUDOO�XVH�YDOXH�FRPSDUHG�WR�FRVWV��7R�GR�WKLV��FRVW�EHQHILW�FDOFXOD�
WLRQV�DUH�QHHGHG��%XW�SROLWLFDO�GHFLVLRQV��RQ�WKHLU�VLGH��DUH�EDVHG�RQ�PDQ\�RWKHU
IDFWRUV�WKDQ�FRVW�EHQHILW�FDOFXODWLRQV��6XFK�UHDVRQLQJ�LV�XVHIXO��EXW�QRW�VXIILFLHQW
LQ�D�SXEOLF�SURFHVV�RI�SULRULWLVLQJ��$�VLPSOH�FRVW�EHQHILW�DUJXPHQW�LV�WKH�IROORZ�
LQJ��)RU�PDQ\�\HDUV�LW�KDV�EHHQ�SULRULWLVHG�WR�PDLQWDLQ�DQ�LQIUDVWUXFWXUH�IRU
JHRJUDSKLF�LQIRUPDWLRQ�LQ�DQDORJXH�IRUP��1RZ��WKLV�LQIRUPDWLRQ�LV�WUDQVIHUUHG�WR
GLJLWDO�IRUP��DQG�D�UDQJH�RI�QHZ�SRVVLELOLWLHV�IRU�XVH�LV�RSHQHG��7KXV��WKH�YDOXH
RI�WKH�LQIUDVWUXFWXUH�LV�LQFUHDVHG��2QH�LPSRUWDQW�DVSHFW�RI�WKH�XVH�RI�JHRJUDSKLF
LQIRUPDWLRQ�LV�WKDW�LW�WULJJHUV�RWKHU�DFWLYLWLHV�DQG�SRVVLELOLWLHV��PDQ\�UHODWHG�WR
RU�GLUHFWO\�LQYROYLQJ�VHUYLFHV��)RU�LQVWDQFH��SURSHUW\�DQG�ODQG�LQIRUPDWLRQ�LV
QHFHVVDU\�IRU�D�ZHOO�IXQFWLRQLQJ�FUHGLW�LQIRUPDWLRQ�V\VWHP��PDSV�DQG�SRVLWLRQLQJ
DUH�QHFHVVDU\�IRU�VDIH�WUDYHO�RQ�VHD�DQG�LQ�WKH�DLU��DUHD�SODQQLQJ�DQG�PDQDJH�
PHQW�FDQ�QRW�EH�GRQH�ZLWKRXW�PDSV��HWF��,Q�FRVW�EHQHILW�FDOFXODWLRQV�VXFK�HIIHFWV
PXVW�EH�YDOXHG��1RUZHJLDQ�0DSSLQJ�$XWKRULW\��������7KH�RYHUYLHZ�RI�DSSOLFD�
WLRQ�ILHOGV�IRU�*,7�JLYHQ�EHORZ��PRUH�WKDQ�LQGLFDWH�WKH�UDQJH�RI�DFWLYLWLHV�DQG
SRVVLELOLWLHV�WULJJHUHG�E\�WKH�XVH�RI�JHRJUDSKLF�LQIRUPDWLRQ�



�

���7KH�$FWRUV�LQ�WKH�*HRJUDSKLF�,QIRUPDWLRQ�7HFKQRORJ\
6\VWHP

7RGD\�WKH�LGHD�RI�D�PDSSLQJ�EXVLQHVV�LV�LQ�SUDFWLFH�EHLQJ�WUDQVIRUPHG�LQWR�WKH
*,7�EXVLQHVV��7KLV�EXVLQHVV�LV�HYROYLQJ�UDSLGO\�DQG�LV�WKHUHIRUH�QRW�HDV\�WR�GH�
ILQH�LQ�D�VWULFW�VHQVH��+RZHYHU��LW�LQYROYHV�WKH�,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQ
7HFKQRORJ\�IXQFWLRQV�WKDW�DUH�DSSOLFDEOH�WR�WKH�SURGXFWLRQ�DQG�XVH�RI�JHRJUDSKLF
LQIRUPDWLRQ��,I�WKLV�SLFWXUH�LV�H[SDQGHG�WR�LQFOXGH�WKH�FXVWRPHUV�RI�WKH�*,7
EXVLQHVV�ILUPV��WKH�EXVLQHVV�RUJDQLVDWLRQV��WKH�XQLYHUVLWLHV�DQG�UHVHDUFK�LQVWL�
WXWHV�DQG�RWKHU�UHOHYDQW�SDUWV�RI�WKH�LQVWLWXWLRQDO�LQIUDVWUXFWXUH�VXUURXQGLQJ
WKHVH�DFWRUV��ZH�KDYH�D�JHRJUDSKLF�LQIRUPDWLRQ�WHFKQRORJ\�V\VWHP�

$FWRUV�LQYROYHG�LQ�*,7�IDFH�FRQVLGHUDEOH�FKDOOHQJHV�DV�WKLV�WHFKQRORJLFDO�V\VWHP
HYROYHV��(VSHFLDOO\��DFWRUV�ZLWK�ORQJ�WUDGLWLRQV�LQ�WKH�PDSSLQJ�EXVLQHVV�DUH�EH�
LQJ�SUHVVHG�WR�DGDSW��7UDGLWLRQDOO\��WKH�PDSSLQJ�EXVLQHVV�KDV�EHHQ�GHILQHG�DV
FRQVLVWLQJ�RI�ERWK�SXEOLF�DQG�SULYDWH�DFWRUV��WKH\�SURGXFHG�DQG�SURYLGHG�VHUYLFHV
ZLWKLQ�JHRGHWLFV��SRVLWLRQLQJ�DQG�FROOHFWLRQ��VWRUDJH�DQG�GLVWULEXWLRQ�RI�RWKHU
JHRJUDSKLF�GDWD��LQFOXGLQJ�PDS�SURGXFWLRQ�RI�VHD�DQG�ODQG�DUHDV��7KLV�LV
FKDQJLQJ��1HZ�ILHOGV�RI�DSSOLFDWLRQ��QHZ�FKDQQHOV�IRU�GLVWULEXWLRQ�DQG�QHZ�SUR�
GXFWLRQ�VROXWLRQV�FRPELQH�WR�FUHDWH�D�QHZ�PDUNHW�VLWXDWLRQ�LQ�ZKLFK�QHZ�DFWRUV
FDQ�HQWHU�DQG�VRPH�ROG�RQHV�GLVDSSHDU�

�����7KH�*,7�.,%6

*HRJUDSKLF�,QIRUPDWLRQ�7HFKQRORJLHV�HPSOR\�EHWZHHQ��������SHRSOH�LQ�1RUZD\�
7KHVH�DUH�HPSOR\HG�LQ�WKUHH�PDLQ�ZRUNLQJ�HQYLURQPHQWV�
• 7KH�1RUZHJLDQ�0DSSLQJ�$XWKRULW\��6WDWHQV�.DUWYHUN�
• *,7�UHODWHG�HGXFDWLRQ�DQG�UHVHDUFK�DUHQDV��DQG
• 7KH�NQRZOHGJH�LQWHQVLYH�EXVLQHVV�VHUYLFH�RUJDQLVDWLRQV��*,7�.,%6��IRFXVHG

RQ�LQ�WKLV�VWXG\�

7KH�*,7�.,%6�KDYH�DQ�DQQXDO�WXUQRYHU�RI�DERXW�����ELOOLRQ�12.��7KHUH�DUH�WZR
GLVWLQFW� VL]H�FODVVHV� IRU� ILUPV� RSHUDWLQJ� LQ� WKHVH� NQRZOHGJH� LQWHQVLYH� EXVLQHVV
VHUYLFHV��)LUVW��WKHUH�LV�D�VPDOO�VHW�RI�UHODWLYHO\�ODUJH�ILUPV�
• $VSODQ�9LDN�$6$������HPS��
• %ORP�$6$������HPS��
• )MHOODQJHU�:LGHU¡H�$6������HPS��
 
 ,Q� DGGLWLRQ� WKHUH� LV� D� JURZLQJ� QXPEHU� RI� VPDOO� DQG�PHGLXP� ILUPV�� 7KHVH� LQ�
FOXGH�
• *HRGDWD�$6�����HPS��
• 1RUNDUW�$6�����HPS��
• 6\VGHFR�*,6�$6�����HPS��
• 6\VGHFR�'LNDV�$6
• 1RUJLW�6HQWHUHW�$6
• 6FDQ0DS�$6�����HPS��
• 8JODQG�7RWDONDUW�$6
• *HRVHUYLFH����HPS��
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6HYHUDO�RI� �*,7�.,%6� ILUPV�JUHZ�XS�LQ� WKH� WUDGLWLRQDO�PDSSLQJ�VXUYH\RU�EXVL�
QHVV�WKDW�SUHFHGHG�WKH�DGYHQW�RI�*,7�LQ�WKH�����·V��7KHVH�LQFOXGH�WKH�ODUJHVW�DF�
WRUV��H�J��$VSODQ�9LDN�$6$��%ORP�$6$��)MHOODQJHU�:LGHU¡H�$6�DQG�1RUNDUW�$6��
DQG�WKH\�KDYH�EHHQ�LQVWUXPHQWDO�LQ�HYROXWLRQ�RI�WKLV�ILHOG�LQ�1RUZD\��7KH�PD�
MRULW\�RI�WKH�VPDOOHU�DFWRUV��RQ�WKH�RWKHU�KDQG��FDPH�LQWR�H[LVWHQFH�DV�WKH�WHFK�
QRORJ\� HYROYHG� LQWR� PRUH� PDWXUH� VWDJHV� LQ� WKH� ODWH� ����·V� DQG� HDUO\� ����·V�
7KHVH� LQFOXGH� 6\VGHFR� *,6� $6�� 6\VGHFR� 'LNDV� $6�� 1RUJLW� 6HQWHUHW� $6�
*HRVHUYLFH��6FDQ0DS�$6��8JODQG�7RWDONDUW�$6�

7KHVH�ILUPV�JURXS�WKHLU�PDLQ�SURGXFWV�DQG�VHUYLFHV�LQWR�VHYHQ�FDWHJRULHV�
L� V\VWHP�GHVLJQ�DQG�UHODWHG�FRQVXOWDQF\�VHUYLFHV�
LL� VRIWZDUH�SURJUDPPLQJ�DQG�LPSOHPHQWDWLRQ�VHUYLFHV
LLL� DSSOLFDWLRQ�RULHQWHG�FRQVXOWDQF\�VHUYLFHV
LY� GDWDEDVH��JHRGDWD�DQG�LQIUDVWUXFWXUH�VHUYLFHV
Y� PDSSLQJ�UHODWHG�VHUYLFHV
YL� VRIWZDUH�SURGXFWV
YLL� KDUGZDUH�SURGXFWV�
7KH�QDWXUH�RI�WKHVH�VHUYLFHV�DQG�SURGXFWV�PLUURUV�WKDW�RI� WKH� ,QIRUPDWLRQ�DQG
&RPPXQLFDWLRQ� 7HFKQRORJ\�PDUNHW�PRUH� JHQHUDOO\�� � $� GHWDLOHG� EUHDNGRZQ� RI
WKHVH�PDUNHW�VHJPHQWV� LV�SURYLGHG� LQ�$QQH[������7R� LOOXVWUDWH� WKH�DFWLYLWLHV� RI
VXFK�ILUPV�LQ�1RUZD\��H[FHUSWV�IURP�WZR�LQWHUYLHZ�EDVHG�FDVHV�DUH�VXPPDULVHG
LQ�WKH�ER[�EHORZ�

%R[�����
1RUNDUW�$6�

1RUNDUW�$6�LV�D�OHDGLQJ�FRPSDQ\�LQ�PDSSLQJ�DQG�JHRJUDSKLF�LQIRUPDWLRQ�WHFKQRORJ\��,W
ZDV�HVWDEOLVKHG� LQ������DQG� WRGD\�KDV����HPSOR\HHV��7KHLU�PDLQ�DFWLYLWLHV�DUH�SKRWR�
JUDPPHWULF�PDSSLQJ�� VRIWZDUH� GHYHORSPHQW�� WKHPDWLF�PDSV�� DHULDO� SKRWRJUDSK\�� ODQG
VXUYH\LQJ� DQG� JHRJUDSKLF� LQIRUPDWLRQ� WHFKQRORJ\�� 7KH\� FROODERUDWH�ZLWK�1,7� �1RUZH�
JLDQ� ,QIRUPDWLRQ� 7HFKQRORJ\�� RQ� GHYHORSPHQW� DQG� SURYLVLRQ� RI� VRIWZDUH�� ZLWK� 10*
�1RUZD\�0DSSLQJ�*URXS�� RQ� H[SRUW� RI� VRIWZDUH�DQG� VHUYLFHV�� DQG�ZLWK�)RWRQRU� �����
RZQHUVKLS��RQ�DHULDO�SKRWRJUDSK\��7KH\�ZKHUH�YHU\�HDUO\�LQ�GHYHORSLQJ�WKHLU�RZQ�VRIW�
ZDUH�ZLWKLQ�WKLV�ILHOG��VWDUWLQJ�LQ�������7KH�ILUVW�SURGXFW��D�VRIWZDUH�SDFNDJH�IRU�PDQ�
DJLQJ�ODQG�VXUYH\LQJ��ZDV�IRU� LQWHUQDO�XVH��7KLV�ZDV�ODWHU�FRPPHUFLDOLVHG�DV�D�V\VWHP
IRU�PDQDJHPHQW�RI�FHQWUDO�WDVNV�LQ�SURGXFWLRQ��XSGDWLQJ��PDQDJHPHQW�DQG�GLVWULEXWLRQ
RI�JHRJUDSKLF�PDS�GDWD�LQ�*,6��7KHVH�VRIWZDUH�V\VWHPV�DUH�FDOOHG�9�*�SURGXFWV�DIWHU�WKH
QDPH�RI�WZR�PHUJHG�SURGXFW�VHULHV��9HVOD�DQG�*HRQRU��0RUH�WKDQ������9�*�V\VWHPV�DUH
LQVWDOOHG�LQ�1RUZD\��1RUNDUW�QRZ�SURYLGH�VHUYLFHV�DQG�SURGXFWV�WR�DOO�WKH�PDMRU�DFWRUV
LQ�WKH�1RUZHJLDQ�PDS�DQG�*,7�PDUNHW�

,QFDWHO�$6�

Incatel AS, with 20 employees, was established in 1993, but their main product, the InCa-system, is
much older. Telenor initiated the development of this system several years ago and the history of both
the company and the system is an integrated part of the long innovation process. Incatel is owned by
IBM (40 %), Telenor Venture AS (40 %) and the employees (20 %). Formally, it is IBM that is Tele-
nor Nett’s provider in this case, with Incatel as provider to IBM. But, since all contact concerning
InCa is directly between Incatel and Telenor Nett, IBM as an actor is not included in this case. In-

�����������������������������������������������
��,QWHUYLHZV�����������ZLWK�6WHLQ�0MDDODQG�DQG�*O¡HU�:LQVYROG�DW�1RUNDUW�$6�
��,QWHUYLHZ�����������ZLWK�%HUQW�6PLOGHQ�DW�,QFDWHO�$6�



*,7�6HUYLFHV�DQG�WKHLU�5ROH�LQ�&XVWRPHU�,QQRYDWLRQ �

catel’s main focus is to address the challenges in the telecom industry in the area of cable and outside
plant management. The challenges addressed include; i) having complete, consistent and up to date
information and documentation to make optimal usage of current assets like tracks, ducts, pipes and
cables; ii) reducing the significant cost and backlog of drawing offices engaged in network maps, ca-
ble schematics and duct cross sections and schematics; iii) reducing the cost in planning and construc-
tion through demand management and network-design support; and iv) end to end resource allocation
in support of service provisioning. Currently, Telenor Nett is the only customer in the telecom busi-
ness.

�����7KH�8VHUV�RI�*HRJUDSKLF�,QIRUPDWLRQ

7KH�DUHDV�RI�DSSOLFDWLRQ�IRU�*,6�KDYH�JRQH�IURP�EHLQJ�LVRODWHG�´LVODQGVµ�ZLWKLQ
VHOI�FRQWDLQHG�GRPDLQV�WR�EHFRPLQJ�LQFUHDVLQJO\�LQWHJUDWHG�LQWR�JHQHUDO�LQIRU�
PDWLRQ�V\VWHPV��*HRJUDSKLF�,7�LV�D�JHQHULF�WHFKQRORJ\�DQG�WKH�SRVVLELOLWLHV�WKLV
RIIHUV�DUH�EHLQJ�LQFUHDVLQJO\�H[SORUHG��*,7�FDWHUV�WR�D�ZLGH�UDQJH�RI�DFWXDO�XVHUV
DQG�ILHOGV�RI�DSSOLFDWLRQ�DQG�WKH�SRWHQWLDO�IRU�QHZ�RQHV�DSSHDUV�WR�EH�FRQVLGHU�
DEOH�

7KH�FRPPRQ�FKDUDFWHULVWLF�RI�WKH�*,7�XVHUV�LV�WKH�QHHG�WR�NQRZ�VRPHWKLQJ
DERXW�WKH�JHRJUDSKLFDO�ORFDWLRQ�RI�WKHLU�DVVHWV��UHVRXUFHV�DQG�IDFLOLWLHV��$W�WKLV
SRLQW�DQ�H[DFW�QXPEHU�RI�XVHUV�LV�KDUG�WR�SLQ�GRZQ��7R�LQGLFDWH�WKH�SRWHQWLDO
KRZHYHU��VRPH�SRLQW�WR�WKH�IDFW�WKDW���������RI�DOO�LQIRUPDWLRQ�UHIHUV�WR�VRPH
SODFH�RQ�WKH�VXUIDFH�RI�WKH�HDUWK��WKHLU�FRQFOXVLRQ�LV�WKDW�WKH�SRWHQWLDO�LV�ODUJH�
$V�*,7�KDV�GHYHORSHG��WKH�QDWXUH�RI�WKH�XVHU�KDV�EHHQ�VHHQ�WR�VKLIW�IURP�FRQ�
VLVWLQJ�H[FOXVLYHO\�RI�WKH�SXEOLF�VHFWRU�WR�HPEUDFH�DUHDV�RI�WKH�SULYDWH�VHFWRU�DV
ZHOO�

2QH�XVHIXO�ZD\�WR�VWUXFWXUH�WKH�YDVW�UDQJH�RI�VSHFLILF�QHHGV�IRU�DFWXDO�DQG�SR�
WHQWLDO� XVHUV� RI� *,7� LV� WR� FRQVLGHU� GLIIHUHQW� PDLQ� JURXSLQJV� RI� FXVWRPHUV� LQ
WHUPV� RI�PDUNHW� VHJPHQWV� WKDW� *,7� VXSSOLHUV� ZRUN�ZLWK�� 7KHUH� DUH� VL[�PDLQ
PDUNHW�VHJPHQWV�LQ�WKH�1RUZHJLDQ�*,7�V\VWHP�WRGD\�
L����1DWLRQDO�DXWKRULWLHV�
LL���&RXQW\�RU�UHJLRQDO�DXWKRULWLHV�
LLL��/RFDO�DXWKRULWLHV�
LY��7KH�RIIVKRUH�RLO��JDV�DQG�SLSHOLQH�LQGXVWU\�
Y���7KH�DFDGHPLF�VHFWRU��XQLYHUVLWLHV�DQG�UHVHDUFK�LQVWLWXWHV���DQG
YL��&RQVXOWDQFLHV�DQG�SURIHVVLRQDO�EXVLQHVV�VHUYLFHV�

0RVW�RI�WKHVH�PDLQ�JURXSV�RI�DFWRUV�LQ�WKH�V\VWHP�DUH�DFWLYH�LQ�VHYHUDO�DSSOLFD�
WLRQ�ILHOGV��DV�H�J��QDWLRQDO�DXWKRULWLHV�ZKLFK�SOD\�D�UROH�DV�*,7�XVHUV�LQ�HQYL�
URQPHQWDO�VHUYLFHV��IRUHVWU\�DQG�ODQG�PDQDJHPHQW�VHUYLFHV��DJULFXOWXUH��ZDWHU
DQG�ZDVWHZDWHU�VHUYLFHV��WHOHFRP�VHUYLFHV�DQG�PLOLWDU\�VHUYLFHV��2QH�PDMRU�*,7
XVHU�ZDV�YLVLWHG�LQ�WKH�VWXG\��FI��%R[�������
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%R[�����
1RUZHJLDQ�7HOHFRP��7HOHQRU�$6��

8VHUV�ZLWKLQ�WHOHFRPPXQLFDWLRQ�VHUYLFHV�LV�UHSUHVHQWDWLYH�RI�D�PDMRU�JURXS�RI�XVHUV��YL]�
WKRVH�HQJDJHG�LQ�PDQDJHPHQW�RI�EXLOW�HQYLURQPHQWV��LQIUDVWUXFWXUHV��IDFLOLWLHV��XWLOLWLHV
DQG� IL[HG� DQG� PRELOH� DVVHWV�� 7KH� PDLQ� DFWRU� ZLWKLQ� WKH� WHOHFRPPXQLFDWLRQV� ILHOG� LQ
1RUZD\� LV� 1RUZHJLDQ� 7HOHFRP� �7HOHQRU� $6�� ZLWK� WKHLU� QHWZRUN� RSHUDWLQJ� FRPSDQ\
7HOHQRU� 1HWW� $6�� 7KH� 7HOHQRU� JURXS� FRPSULVHV� WKH� VWDWH�RZQHG� �E\� WKH� 0LQLVWU\� RI
7UDQVSRUW� DQG� &RPPXQLFDWLRQ�� MRLQW� VWRFN� FRPSDQ\� 7HOHQRU� $6� DQG� LWV� VXEVLGLDULHV�
:LWK�PRUH�WKDQ��������HPSOR\HHV�DQG�DQ�DQQXDO�UHYHQXH�RI�12.������ELOOLRQ��7HOHQRU�LV
RQH�RI�WKH�ODUJHVW�FRPSDQLHV�LQ�1RUZD\��DQG�RQH�RI�WKRVH�WKDW�DGGV�PRVW�YDOXH��7HOHQRU
LV�1RUZD\·V�PDUNHW� OHDGHU�LQ�WKH�ILHOG�RI�WHOHFRPPXQLFDWLRQV��GDWD�VHUYLFHV�DQG�PHGLD
GLVWULEXWLRQ�� 7KH� VHUYLFHV� FRPSULVH� HYHU\WKLQJ� IURP� VLPSOH� WHOHSKRQH� VXEVFULSWLRQV� WR
WKH� LQVWDOODWLRQ� DQG� RSHUDWLRQV� RI� FRPSOHWH� ,7� V\VWHPV�� 7HOHQRU� LV� VWUHQJWKHQLQJ� LWV
FRPSHWLWLYH�SRVLWLRQ�WKURXJK�WHFKQRORJLFDO�GHYHORSPHQWV��E\�SXWWLQJ�HPSKDVLV�RQ�YDOXH�
DGGHG�VHUYLFHV�DQG�E\�LQFUHDVLQJ�LWV� LQWHUQDWLRQDO� LQYROYHPHQW��7KRVH�SDUWV�RI�7HOHQRU
WKDW� DUH� DGGLQJ� SURGXFWLRQ� DQG� VXSSO\� RI� VHUYLFHV�� FRYHU� VHYHQ� EXVLQHVV� DUHDV�� 1HWW�
%HGULIW� �%XVLQHVV��� ,QWHUQDWLRQDO��0RELO�� 3ULYDW�� )�	�8� �5�	�'���0HGLD�� /LQN��1H[WHO�
1RUVN�7HOHPXVHXP��7KH�*URXS·V�FRPPHUFLDO�DFWLYLWLHV�DUH�GLYLGHG�LQWR�WKUHH�PDLQ�VHJ�
PHQWV��QHWZRUN�RSHUDWLRQ��VHUYLFH�SURYLVLRQ�DQG� LQVWDOODWLRQ��7HOHQRU�KDV� ODWHO\� VKRZQ
JUHDW�DFWLYLW\�ZLWKLQ� WKH�*,7� V\VWHP�ERWK� WKURXJK�RZQ�SURGXFW�GHYHORSPHQW�� WKURXJK
EX\LQJ�RI�RZQHUVKLS�SDUWV�LQ�RWKHU�ILUPV�DQG�WKURXJK�VWUDWHJLF�SDUWQHUVKLSV��7KXV�WKH\
DUH�WRGD\�SRVLWLRQHG�DV�RQH�RI�WKH�KHDY\�DFWRUV�LQ�WKH�*,7�V\VWHP��ZLWK�VLJQLILFDQW�PDU�
NHW��WHFKQRORJLFDO�DQG�5	'�SRZHU�

2Q� �� -DQXDU\� ������ WKH� IRUPHU� 7HOHQRU� 1HWW� DQG� 7HOHQRU� 517� �5HJXODWHG� 1HWZRUN
6HUYLFHV��ZHUH�PHUJHG� LQWR� RQH� FRPSDQ\��7HOHQRU�1HWW�$6��ZKLFK� LV� SDUW� RI� 7HOHQRU·V
QHWZRUN�RSHUDWLRQV��7KH�FRPSDQ\�LV�UHVSRQVLEOH�IRU�WKH�IL[HG�QHWZRUN�DQG�VXSSOLHV�QHW�
ZRUN� VHUYLFHV� WR� VHUYLFH� SURYLGHUV� DQG� QHWZRUN� RSHUDWRUV�� ZKR� WKHQ� SXW� WRJHWKHU� WKH
SURGXFWV�� WKXV�DUULYLQJ�DW�VROXWLRQV� WKDW�DUH� VROG� WR� WKH�HQG�XVHUV��7HOHQRU�1HWW�$6� LV
DOVR�UHVSRQVLEOH�IRU�WKH�FRPPHUFLDO�PDQDJHPHQW�RI�LQWHUFRQQHFWLRQ�ZLWK�FHOOXODU�RSHUD�
WRUV�LQ�1RUZD\��5HVSRQVLELOLW\�IRU�WKH�UHJXODWHG�QHWZRUN�VHUYLFHV�LV�DOVR�LQ�WKH�KDQGV�RI
WKH�QHZ�FRPSDQ\��7HOHQRU�1HWW�$6·V�PRVW�LPSRUWDQW�WDVNV�DUH�WR�HQVXUH�RSWLPDO�TXDOLW\�
VHFXULW\�� DQG� DFFHVV� LQ� WKH�QHWZRUN�� DQG� WR�GHYHORS� WKH�QHWZRUN�DQG�SURGXFWV� VR� WKDW
WKH\�DUH�DW�DOO�WLPH�DGDSWHG�WR�WKH�GHYHORSPHQW�LQ�WHFKQRORJ\�DQG�WKH�QHHGV�RI�WKH�FXV�
WRPHUV��7KH\�KDYH� FORVH� FROODERUDWLRQ�ZLWK�1DYLD�0DULQH�$6� FRQFHUQLQJ� WUDQVPLVVLRQ
DQG�UHFHLYLQJ�RI� UDGLR� VLJQDOV� LQ�*36�V\VWHPV��7KH\�FRQVLGHU� WKHPVHOYHV� WR�EH�DPRQJ
WKH�WKUHH�OHDGLQJ�FRPSDQLHV�LQWHUQDWLRQDOO\�FRQFHUQLQJ�*,7�ZLWKLQ�WHOHFRPPXQLFDWLRQV�
,Q�������7HOHQRU�1HWW�UHSUHVHQWHG������PDQ�\HDUV��DQG�UHFRUGHG�UHYHQXH�RI�12.������
PLOOLRQ�

�����7KH�0DLQ�$SSOLFDWLRQ�)LHOGV�IRU�*,7

7KXV��WKH�GHYHORSPHQW�RI�*HRJUDSKLF�,QIRUPDWLRQ�7HFKQRORJ\�LV�H[WHQGLQJ�WKH
SDSHU�EDVHG�PDSSLQJ�IXQFWLRQ�LW�EXLOGV�RQ�WR�HQFRPSDVV�QHZ�UROHV��:LWK�WKH�LQ�
WURGXFWLRQ�RI�GLJLWDO�WHFKQRORJLHV��LWV�DSSOLFDWLRQ�DUHD�LV�H[WHQGHG�IURP�VWDWLF

�����������������������������������������������
��,QWHUYLHZV�ZLWK�(ULN�-XYVKRO�������������DQG�-DQ�5RDU�5LQJHQ�������������DW�7HOHQRU
1HWW�



*,7�6HUYLFHV�DQG�WKHLU�5ROH�LQ�&XVWRPHU�,QQRYDWLRQ �

JHRJUDSKLF�DQG�WRSRJUDSKLFDO�GDWD�WR�G\QDPLF�PDQ�PDGH�LQIUDVWUXFWXUHV�DQG
VRFLR�HFRQRPLF�V\VWHPV��$W�WKH�VDPH�WLPH��*,7�XSJUDGHV�WKH�RULJLQDO�PDSSLQJ
IXQFWLRQ�WR�DGDSW�LW�WR�WKH�UHDO�WLPH�QHHGV�LPSOLFLW�LQ�PDSSLQJ�VXFK�FKDQJLQJ
V\VWHPV��,Q�DGGLWLRQ��*,7�DGGV�WR�WKH�GHVFULSWLYH�PDSSLQJ�UROH�RWKHU�UROHV��VXFK
DV�V\VWHP�PRQLWRULQJ�DQG�GLDJQRVWLFV�IXQFWLRQV�ZKLFK�FDQ�WHOO�KRZ�WKHVH�V\V�
WHPV�DUH�ZRUNLQJ�DQG�V\VWHP�RSWLPLVLQJ�IXQFWLRQV�ZKLFK�FDQ�VXJJHVW�KRZ�WR
LPSURYH�XWLOLVDWLRQ�RI�V\VWHP�FDSDFLW\�HWF�

,Q�WKLV�VHFWLRQ��ZH�ZLOO�VHH�KRZ�WKH�VHYHQ�UROHV�QRWHG�DERYH�DUH�EHLQJ�DSSOLHG�WR
WKUHH�PDLQ�DUHDV�RI�DSSOLFDWLRQ��+HUH�ZH�ZLOO�VHH�KRZ�WKH�PDSSLQJ�UROH�WKDW�WUD�
GLWLRQDOO\�ZDV�UHVHUYHG�IRU�1DWXUDO�(QYLURQPHQWV�FDQ�EH�H[WHQGHG�WR�WZR�RWKHU
ILHOGV�LQYROYLQJ�PDQ�PDGH�HQYLURQPHQWV��%XLOW�DQG�6RFLR�HFRQRPLF�(QYLURQ�
PHQWV��$JDLQ��WKLV�H[WHQVLRQ�LQ�DSSOLFDWLRQ�DUHDV�LV�DFFRPSDQLHG�E\�D�GLYHUVLIL�
FDWLRQ�RI�WKH�PDSSLQJ�UROH�WR�LQYROYH�D�PDQDJHPHQW�IXQFWLRQ�ERWK�LQ�WKH�QDWXUDO
DQG�EXLOW�HQYLURQPHQWV��7KH�UHVXOWLQJ�WKUHH�FDWHJRULHV�ZKLFK�RYHUODS�DUH�SUH�
VHQWHG�LQ�7DEOH�����

Table 3.1: The main fields of application for Geographic Information Technolo-
gies in Norway

1$785$/
(19,5210(176

%8,/7
(19,5210(176

62&,2�(&2120,&
(19,5210(176

*(1(5$/�(19,5210(17$/�6(59,&(6 (/(&75,&,7<�	�*$6�87,/,7<

6(59,&(6

5(6($5&+�$1'�+,*+(5�('8&$7,21

)25(675<�$1'�/$1'�0$1$*(0(17

6(59,&(6

7(/(&20081,&$7,216�6(59,&(6 :+2/(6$/(�$1'�5(7$,/�6(59,&(6

$*5,&8/785$/�6(59,&(6 /2*,67,&6�6(59,&(6 5($/�(67$7(�6(59,&(6

:$7(5�$1'�:$67(:$7(5�6(59,&(6 7+(�2))6+25(�2,/�,1'8675< %$1.,1*��),1$1&(�$1'�,1685$1&(

6(59,&(6

'()(1&(�6(59,&(6 0$33,1*�$1'�*(2'$7$�6(59,&(6

2QH�FRPPRQ�IHDWXUH�RI�WKHVH�DSSOLFDWLRQ�ILHOGV�LV�WKHLU�H[WHQVLYH�SHUWLQHQFH�WR
SXEOLF�DQG�VHPL�SXEOLF�VHUYLFHV��7KHUH�DUH�D�VWURQJ�OLQNV�WR�QDWLRQDO��H�J��GH�
IHQFH��HGXFDWLRQ���UHJLRQDO��H�J��HOHFWULFLW\��IRUHVWU\��DQG�PXQLFLSDO��H�J��ZDVWH�
ZDWHU��VHUYLFHV��,QFOXGHG�KHUH�DUH�WKH�SXEOLF�XWLOLWLHV�WKDW�DUH�EDVHG�RQ�QHW�
ZRUNHG�LQIUDVWUXFWXUHV��VXFK�DV�ZDWHUZRUNV��WHOHFRPV�DQG�HQHUJ\��LQ�1RUZD\�DV
HOVHZKHUH��WKHVH�DUH�EHLQJ�VXEMHFWHG�WR�GHUHJXODWLRQ�WR�D�JUHDWHU�RU�OHVVHU�GH�
JUHH��$�IDFHW�WKDW�UHIOHFWV�PRUH�VSHFLILF�1RUZHJLDQ�FRQGLWLRQV�LV�WKH�LQFOXVLRQ�RI
WKH�RIIVKRUH�RLO�LQGXVWU\��ZKLFK�LV�GULYHQ�WR�D�ODUJH�GHJUHH�E\�VWDWH�RZQHG�FRQ�
JORPHUDWHV��FI��&KDSWHU�RQ�7�.,%6�LQ�WKLV�VHFWRU��
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%R[�����
/RFDO�DQG�5HJLRQDO�3XEOLF�6HUYLFHV
/RFDO�DQG�UHJLRQDO�JRYHUQPHQWV�DUH�DFWLYH�XVHUV�RI�*,7�LQ�D�UDQJH�RI�DUHDV�WKDW
EULGJH� RXU� WKUHH� DSSOLFDWLRQ� ILHOGV�� 7RJHWKHU�� WKH\�PDNH� XS� WKH� ODUJHVW� VLQJOH
XVHU� JURXS�� 7KLV� ER[� LOOXVWUDWHV� IRXU� EDVLF� FDWHJRULHV� IRU� ZKLFK� *,7� EDVHG�
VHUYLFHV�DUH�UHOHYDQW�
�� /DQG�XVH�SODQQLQJ�DQG�]RQLQJ��IRU�H[��WR�DQDO\VH�ODQG�DYDLODELOLW\�DQG�VXLW�

DELOLW\�
�� 3URSHUW\�DQG�IDFLOLW\�PDQDJHPHQW��LQFOXGLQJ�EXLOGLQJ�DQG�SURSHUW\�LQYHQWR�

ULHV�
�� &LYLO�HQJLQHHULQJ��LQFOXGLQJ�URDG�PDLQWHQDQFH�
�� +HDOWK�FDUH�DQG�0HGLFDO�VHUYLFHV��LQFOXGLQJ�GLVDVWHU�PDQDJHPHQW��SODQQLQJ

DQG�UHVSRQVH��IRU�H[��LQ�WKH�HYHQW�RI�D�IORRG��RU�PHGLFDO�VHUYLFH�SODQQLQJ�
)RU�D�PRUH�H[KDXVWLYH�OLVW�RI�*,7�UHOHYDQW�IXQFWLRQV��VHH�$QQH[�������

�������1DWXUDO�(QYLURQPHQWV�$SSOLFDWLRQV

(QYLURQPHQWDO�VHUYLFHV�ZHUH�RQH�RI�WKH�ILUVW�DUHDV�RI�DSSOLFDWLRQ�IRU�*,7��GDWLQJ
EDFN�WR�WKH�ODWH�����·V�LQ�WKH�86��,Q�JHQHUDO��WKH�DSSOLFDWLRQ�RI�*,7�WR�QDWXUDO
UHVRXUFHV�HQWDLOV�OHVV�FRPSOLFDWHG�PDSSLQJ�DQG�GLDJQRVWLF�IXQFWLRQV��LQYROYLQJ
V\VWHPV�WKDW�W\SLFDOO\�GR�QRW�FKDQJH�UDSLGO\��7KH�PRVW�LPSRUWDQW�DSSOLFDWLRQ
ILHOGV�LQ�WKLV�FDWHJRU\�DUH��VHUYLFHV�FRQQHFWHG�WR�JHQHUDO�HQYLURQPHQWDO�UH�
VRXUFHV��IRUHVWU\�DQG�ODQG�PDQDJHPHQW�DV�ZHOO�DV�D�UDQJH�RI�PRUH�VSHFLILFDOO\
DJULFXOWXUDO�VHUYLFHV��DQG��SXEOLF�ZDWHUZRUNV��$�GHWDLOHG�OLVW�RI�IXQFWLRQV�LV�SUR�
YLGHG�LQ�$QQH[�������

�������%XLOW�(QYLURQPHQWV�$SSOLFDWLRQV

7KH�LQFOXVLRQ�RI�ZDWHUZRUNV�LQ�WKH�DERYH�FDWHJRU\�SURYLGHV�D�EULGJH�WR�WKH�SXE�
OLF� XWLOLW\� DSSOLFDWLRQV� LQ� WKLV� VXEVHFWLRQ�� ,QFOXGHG� XQGHU� %XLOW� (QYLURQPHQWV
DUH�LQWHU�DOLD�HQHUJ\�JULGV��WUDQVSRUW�JULGV��WHOHFRP�QHWV��SRVW�QHWV�DQG�SLSHOLQH
V\VWHPV��7KH�VHUYLFH�IXQFWLRQV�FRQQHFWHG�WR�WKH�G\QDPLF�PDQ�PDGH�LQIUDVWUXF�
WXUHV� LQ� WKLV� FDWHJRU\� LQYROYH� D� JURZLQJ� DUHD� RI� DSSOLFDWLRQ� IRU� *,7�� 6HUYLFHV
FRQQHFWHG�HVSHFLDOO\�WKH�EURDGHU�G\QDPLF�WHOHFRP�LQGXVWU\�LOOXVWUDWH�WKH�DELOLW\
RI�*,7� WR�DGDSW� WR� WKH� FRPSOLFDWHG�GHPDQGV� RI� UDSLGO\� FKDQJLQJ�G\QDPLF� V\V�
WHPV��,Q�DUHDV�VXFK�DV�WHOHFRP�DQG�WUDQVSRUW�ORJLVWLFV��LW�KDV�EHFRPH�LPSRUWDQW
WKDW� WKH� PDSSLQJ� DQG� PRQLWRULQJ� IHDWXUHV� SURPLQHQW� LQ� WKH� ILUVW� DSSOLFDWLRQ
ILHOG�EH�H[WHQGHG�WR�SURYLGH�IXQFWLRQV�WKDW�FDQ�SLQSRLQW�V\VWHP�HUURUV�LQ�WKH�LQ�
IUDVWUXFWXUH��GLDJQRVH�WKHVH��DQG�SUHVFULEH�UHPHGLHV�DV�ZHOO��7KLV�OHYHO�RI�FRP�
SOLFDWLRQ� LQ�WXUQ�KHLJKWHQV�WKH�QHHG�IRU�JUHDWHU�FROODERUDWLRQ�EHWZHHQ�WKH�*,7
SURYLGHU�DQG�LWV�XVHU��ERWK�XQGHU�GHYHORSPHQW��WUDLQLQJ�DQG�PDLQWHQDQFH��)RU�D
GHWDLOHG�SLFWXUH�RI�WKH�VHUYLFH�IXQFWLRQV�LQYROYHG�IRU�WKLV�DUHD��VHH�$QQH[�������

�������6RFLR�HFRQRPLF�(QYLURQPHQWV�$SSOLFDWLRQV

$�ILQDO�FDWHJRU\�IRU�*,7�EDVHG�DSSOLFDWLRQV�LQYROYHV�PRUH�VRFLDOO\�EDVHG�QHW�
ZRUNV��VXFK�DV�WKRVH�FRQQHFWLQJ�ILQDQFLDO�VHUYLFHV��+HDOWK�VHUYLFHV��ZKLFK�ZHUH
FDWHJRULVHG�XQGHU�ORFDO�DQG�UHJLRQDO�JRYHUQPHQW�VHUYLFHV�DERYH��FRXOG�EH�FODVVL�
ILHG�KHUH�DV�ZHOO��:LWK�WKH�H[FHSWLRQ�RI�KLJKHU�HGXFDWLRQ�DQG�KHDOWK��KRZHYHU�
WKLV�ILHOG�RI�DSSOLFDWLRQ�LV�PRUH�UHOHYDQW�IRU�SULYDWH�VHUYLFH�SURYLGHUV��7KH�ILHOGV
RI�UHWDLO�VHUYLFHV��VHUYLFHV�FRQQHFWHG�WR�UHDO�HVWDWH�DQG�ILQDQFLDO�VHUYLFHV�LQYROYH
VXFK�SULYDWH�VHFWRU�FXVWRPHUV�IRU�*,7�.,%6��7KH�*,7�DSSOLFDWLRQV�LQ�WKH�FDWH�



*,7�6HUYLFHV�DQG�WKHLU�5ROH�LQ�&XVWRPHU�,QQRYDWLRQ ��

JRU\�LQYROYH�SODQQLQJ�DQG�DQDO\WLFDO�WRROV�ZLWK�DSSOLFDWLRQ�IRU�GLVWULEXWHG�V\V�
WHPV�VXFK�DV�LQVXUDQFH�PDUNHWV��)RU�D�GHWDLOHG�SLFWXUH�RI�WKH�VHUYLFH�IXQFWLRQV
LQYROYHG�KHUH��FRQVXOW�$QQH[�������

�������&DVH�LOOXVWUDWLRQ��%XLOW�(QYLURQPHQWV

7KH�DSSOLFDELOLW\� RI�*,7� WR� EXLOW� HQYLURQPHQWV� LV� DQ� LPSRUWDQW� JURXS�� ERWK� LQ
WHUPV�RI�HFRQRPLF�LPSDFWV�DQG�QXPEHU�RI�XVHUV��,W�FDQ�EH�LOOXVWUDWHG�E\�WZR�DS�
SOLFDWLRQV�WR�WHOHFRPPXQLFDWLRQV�VHUYLFHV�

%R[�������
���,QFDWHO�7HOHQRU�1HWW�

,Q&D�LV�DQ�RXWVLGH�SODQW�PDQDJHPHQW�V\VWHP�WKDW�RIIHUV�FRPSUHKHQVLYH�QHWZRUN�LQIRU�
PDWLRQ� PDQDJHPHQW�� 'RFXPHQWDWLRQ� VXFK� DV� QHWZRUN� PDSV�� FURVV� VHFWLRQ� YLHZV� DQG
VFKHPDWLFV� DUH� DXWRPDWLFDOO\� JHQHUDWHG�E\� WKH� V\VWHP��7KH� JUDSKLF� YLHZV�� IDPLOLDU� WR
PRVW�XVHUV��FDQ�EH�XVHG�WR�HGLW�WKH�QHWZRUN�LQ�WKH�GDWDEDVH��7KH�DSSURDFK�IRU�DOO�FUHD�
WLRQ� DQG�PDLQWHQDQFH� HQVXUHV� WKDW� DOO� GRFXPHQWV� DUH� DFFXUDWH�� FRQVLVWHQW�� DQG� XS� WR
GDWH��&RPSUHKHQVLYH�QHWZRUN�WUDFLQJ�WRROV�DUH�DYDLODEOH�WR�VHOHFW�DQG�DQDO\VH�GXFW��SLSH
DQG�FDEOH�QHWZRUN�FRQQHFWLYLW\�DV�ZHOO�DV�RFFXSLHG�DQG�IUHH�FDSDFLW\��7KH�V\VWHP�FDQ�EH
FRQILJXUHG�IRU�XVH�LQ�RQH�GHSDUWPHQW�RU�LQ�PXOWLSOH�GHSDUWPHQWV��6HSDUDWH�V\VWHPV�FDQ
EH�LQVWDOOHG�WR�ZRUN�LQ�LQGLYLGXDO�GLVWULFWV�DQG�EH�OLQNHG�WRJHWKHU�YLD�VWDQGDUG�QHWZRUNV
DQG�5'%06�UHSOLFDWLRQ�DQG� OLQNLQJ� IDFLOLWLHV��7KH�,Q&D�V\VWHP�LV�PRUH�WKDQ�D�W\SLFDO
*,6�DSSOLFDWLRQ��,W�LV�QRW�D�SURJUDP�WKDW�LV�VLPSO\�PDGH�RQ�WKH�EDVLV�RI�D�VWDQGDUG�*,6
SDFNDJH��,W�LV�D�VLJQLILFDQW�H[WHQVLRQ�DQG�FDQ�GR�WKLQJV�WKDW�KDYH�PRUH�WR�GR�ZLWK�QHW�
ZRUNV�WKDQ�*,6�SHU�VH��$Q�LPSRUWDQW�SDUW�RI�WKH�LQIRUPDWLRQ�DERXW�7HOHQRU�1HWW·V�LQIUD�
VWUXFWXUH�LV�ZKHUH�LW�LV��EXW�WKDW�LV�IDU�IURP�DOO��,Q&D�FDQ�SUHVHQW�WKH�QHW�VWUXFWXUH�WR�WKH
XVHU�LQ�����ZD\V��DQG�RQO\�RQH�RI�WKHP�LV�JHRJUDSKLFDOO\��,W�LV�D�QHFHVVDU\�DQG�LPSRUWDQW
IXQFWLRQ��EXW�RQO\�RQH�RI�VHYHUDO�

7KH�SURFHVV�OHDGLQJ�XS�WR�WRGD\·V�,Q&D�V\VWHP�VWDUWHG�DURXQG������ZKHQ�7HOHQRU·V�UH�
DOLVHG�WKDW�WKH\�GLG�QRW�KDYH�DQ\�QHW�LQIRUPDWLRQ�V\VWHP�IRU�SK\VLFDO�QHWZRUNV�DQG�WKDW
WKH\�WKXV�KDG�WR�EXLOG�D�GDWD�PRGHO�EDVHG�RQ�WKHLU�FRQFHSWLRQ�RI�WKH�QHW��7KH\�LQLWLDWHG
WKH�SURFHVV�LQ������DQG�KDG�D�VKRUW� OLVW�XQWLO�0DUFK�������7KHQ�WZR�\HDUV�RI�QHJRWLD�
WLRQV�ZLWK�WKH�1RUZHJLDQ�VRIWZDUH�ILUP�6\VFDQ�IROORZHG��XVLQJ�WKHP�DV�D�SDUWQHU�WR�GH�
YHORS� SURWRW\SHV� DQG� WHVWLQJ� V\VWHPV�� 7KH� FRQWUDFW�ZDV� VLJQHG� LQ�$SULO� ����� DQG� WKH
ILQLVKHG� V\VWHP�ZDV� WR� EH� GHOLYHUHG� LQ�'HFHPEHU� ������ 7KH� GHYHORSPHQW� SURFHVV�ZDV
VXSSRVHG�WR� WDNH���ô�\HDUV� IURP�WKH�VLJQLQJ�RI� WKH�FRQWUDFW��EXW� LW� WXUQHG�RXW� WR� WDNH
QHDUO\�ILYH��$�6\VFDQ�DIILOLDWHG�FRPSDQ\�ZHQW�EDQNUXSW�LQ�'HFHPEHU������DQG�7HOHQRU
1HWW�WRRN�RYHU�PRVW�RI�WKH�ZRUNIRUFH�DQG�HVWDEOLVKHG�D�VHSDUDWH�FRPSDQ\���&RUHQD�$6��
WRJHWKHU�ZLWK�,%0�DQG�D�'DQLVK�ILUP�LQ�0DUFK�������,Q�WKDW�\HDU�,Q&D�ZDV�SURGXFHG�DW
EHORZ�FDSDFLW\��%DVHG�RQ�WKHVH�H[SHULHQFHV��WKH�GHFLVLRQ�ZDV�PDGH�WR�PRYH�WKH�V\VWHP
WR� IXOO� SURGXFWLRQ� WKURXJKRXW�1RUZD\� DQG� VHYHUDO� EDVLF� LPSURYHPHQWV� LQ� WKH� SURGXFW
ZKHUH� PDGH�� &RUHQD� $6� ZRUNHG� RQ� WKH� V\VWHP� XQWLO� 6HSWHPEHU� ������ 7KHQ� DQRWKHU
VSLQ�RII�IURP�WKH�EDQNUXSWF\���,QFDWHO�$6���ZDV�HVWDEOLVKHG�DV�D�VXSSOLHU�WR�7HOHQRU�1HWW
LQ� FRPSHWLWLRQ�ZLWK�&RUHQD�� 7KH\� ODWHU� ORVW� WKH� FRQWUDFW� WR� ,QFDWHO� DQG� LV� QRZ� RXW� RI
EXVLQHVV�LQ�1RUZD\��7KH\�ODWHU�ORVW�WKH�FRQWUDFW�WR�,QFDWHO��DQG�LV�QRZ�RXW�RI�EXVLQHVV�LQ
1RUZD\��7KH�ILUVW�XVHUV�LQ�7HOHQRU�1HWW�VWDUWHG�XVLQJ�WKH�V\VWHP�LQ�WKH�DXWXPQ
������SURGXFLQJ�ZKDW�ZDV�VXSSRVHG�WR�KDYH�VWDUWHG�LQ�WKH�VSULQJ������
�����������������������������������������������
��,QWHUYLHZV�ZLWK�%HUQW�6PLOGHQ�������������DW�,QFDWHO�$6�DQG�(ULN�-XYVKRO������������
DW�7HOHQRU�1HWW
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���1RUNDUW�7HOHQRU�1HWW�

7KH�PRVW� LPSRUWDQW�SURGXFW�7HOHQRU�EX\V� IURP�1RUNDUW� LV� WKH� VRIWZDUH�SURJUDP�9�*�
7HOH�WKDW�LV�XVHG�LQ�VXUYH\LQJ�QHZ�FRQVWUXFWLRQV�LQ�WKH�GHYHORSPHQW�RI�WKH�QHWZRUN��,W�LV
WKXV�D�SURGXFWLRQ�WRRO�IRU�JHRUHIHUHQFHG�GDWD��EXW�DOVR�D�GDWD�FROOHFWLRQ�V\VWHP�VSHFLDOO\
PDGH�IRU�XVH�ZLWK�,Q&D��,Q�WKLV�VXUYH\LQJ�V\VWHP�GDWD�LV�ILUVW�UHJLVWHUHG�LQ�WKH�ILHOG�ZLWK
HOHFWURQLF�ELQRFXODUV�DQG�WUDQVIHUUHG�WR�9�*�7HOH��7KH�GDWD�LV�WKHQ�WUDQVIRUPHG�DQG�IXU�
WKHU� WUDQVIHUUHG� WR� ,Q&D��:KHQ� VSHFLI\LQJ� WKHLU� QHHGV� WR�1RUNDUW�� 7HOHQRU�1HWW�PDGH
VXUH�WKDW�WKH�V\VWHP�ZDV�FRPSDWLEOH�ZLWK�WKH�GDWD�PRGHO�XVHG�LQ�,Q&D��$Q�DGGLWLRQDO
SURGXFW�LV�9�*�,QQV\Q�� �LQVLJKW���DQ�LQVLJKW�WRRO�XVHG�IRU�DGPLQLVWHULQJ�JHRUHIHUHQFHG
GDWD��,W�LV�XVHG�WR�PDNH�LQIRUPDWLRQ�IURP�WKH�GDWDEDVHV�PRUH�DFFHVVLEOH�LQ�FRPELQDWLRQ
ZLWK�GLJLWDO�PDSV��%XW�LQ�WKH�IXWXUH�WKLV�PD\�EHFRPH�WKH�PRVW� LPSRUWDQW�SURGXFW�WKDW
1RUNDUW�GHOLYHU��7KLV�PRGXOH�PD\�EHFRPH�D�QHFHVVLW\� IRU� WKH�XVHUV�RI�7HOHQRU�1HWW� LQ
VHOHFWLQJ�DOO�NLQGV�RI�PDSV�DQG�JHRGDWD��H�J��IRU�PDNLQJ�RYHUYLHZV�RI�WKH�QHW�DW�GLIIHUHQW
OHYHOV��%RWK�WKHVH�3&�EDVHG�V\VWHPV�HLWKHU�VHSDUDWH�RU� LQ� FRPELQDWLRQ��DUH� FRQVLGHUHG
SURFHVV�LQQRYDWLRQV�LQ�UHODWLRQ�WR�KRZ�7HOHQRU�1HWW�LV�FDUU\LQJ�RXW�WKHLU�QHW�GRFXPHQWD�
WLRQ�WDVNV��,Q�DGGLWLRQ��ZKHQ�DOO�WKH�QHW�GDWD�DUH�FRQYHUWHG�WR�GLJLWDO�GDWD��WKH�V\VWHP
ZLOO�EH�XVHG�IRU�H�J��WURXEOH�DQDO\VLV�DQG�FDOO�V\VWHPV�DQG�©FDOO�EHIRUH�\RX�GLJª�VHUYLFHV�

,Q� ����� 7HOHQRU�1HWW� $6� VWDUWHG� JHRUHIHUHQFHG� VXUYH\LQJ� RI� WKHLU� QHWZRUN� WUDFNV�� ,Q
�����WKH�VRIWZDUH�SURGXFW�WKH\�XVHG�UHDFKHG�D�VDWXUDWLRQ�SRLQW�ZLWK�UHJDUG�WR�IXQFWLRQ�
DOLW\��7KH\�VWDUWHG�WR�VHDUFK�IRU�JHQHULF�VRIWZDUH�SDFNDJHV�WKDW�FRXOG�ILOO�WKHLU�QHHGV��,Q
��������WKH�QHHGV�ZHUH�VSHFLILHG�DQG�DIWHU�FRQWDFWLQJ�VHYHUDO�SURYLGHUV�WKH\�JRW�D�FRQ�
YLQFLQJ�GHPRQVWUDWLRQ�RI�1RUNDUW·V�SURGXFWV��7HOHQRU�1HWW�FRPSDUHG�ZKDW�WKH\�DOUHDG\
KDG�LQ�WKHLU�V\VWHP�ZLWK�ZKDW�1RUNDUW�FRXOG�RIIHU��DQG�FKRVH�WR�JR�DKHDG�ZLWK�WKLV�QHZ
SDUWQHU�� 7KH� V\VWHPV� ZKHUH� WR� EH� GHOLYHUHG� LQ� ������ :KHQ� WKH� FRQWUDFW� ZDV� VLJQHG
1RUNDUW�GHVFULEHG�KRZ�WKH\�ZRXOG�OLYH�XS�WR�WKH�VSHFLILFDWLRQV��DQG�DIWHU�D�UDWKHU�VKRUW
GHYHORSPHQW�SKDVH�PXFK�RI�WKH�V\VWHPV�ZKHUH�XS�DQG�UXQQLQJ��7KHQ�IROORZHG�D�WHVWLQJ
SKDVH�ZLWK�PRUH� IUHTXHQW�FRPPXQLFDWLRQ�RQ�GLIIHUHQW�DVSHFWV�RI� WKH�V\VWHP��:LWK� WKH
VDPH�SHRSOH� LQYROYHG� WKURXJK� WKH�ZKROH�SURFHVV�� WKH�TXDOLW\� RI� WKH� SHUVRQDO� UHODWLRQV
ZDV�LPSRUWDQW�IRU�LWV�RXWFRPH��%HFDXVH�WKH�7HOHQRU�SHRSOH�JRW�WR�NQRZ�WKH�V\VWHP�TXLWH
ZHOO�GXULQJ� WKH�SURFHVV��QHZ�QHHGV�ZKHUH� UHDOLVHG��QHZ�SRVVLELOLWLHV�ZKHUH�GLVFRYHUHG
DQG�QHZ�VROXWLRQV�ZKHUH�FUHDWHG�

�����7\SHV�RI�,QQRYDWLRQV

:KDW�NLQGV�RI�LQQRYDWLRQV�DUH�LGHQWLILHG�LQ�WKH�*,7�V\VWHP"�)URP�WKH�YLHZSRLQW
RI�*,7�.,%6�LW�VWDUWHG�ZLWK�LQWHUQDO�DXWRPDWLRQ�RI�PDSSLQJ�SURFHVVHV�WKDW�EH�
JDQ�LQ�WKH�VHYHQWLHV��,QQRYDWLRQ�FRQFHQWUDWHG�RQ�SURGXFWLRQ�SURFHVVHV�LQYROYHG
LQ�JHQHUDWLQJ�JHRJUDSKLF�LQIRUPDWLRQ��7KH�QHZ�SURGXFWLRQ�SURFHVVHV�DOVR�UH�
TXLUHG�QHZ�ZD\V�RI�RUJDQLVLQJ�SURGXFWLRQ��WKXV�VSDUNLQJ�RUJDQLVDWLRQDO�LQQRYD�
WLRQV�WR�VRPH�GHJUHH��7KHVH�VRIWZDUH�V\VWHPV�ZHUH�ODWHU�PDUNHWHG�DQG�EHFDPH
QHZ�SURGXFWV�WKDW�KDYH�EHHQ�VROG�WR�DQ�LQFUHDVLQJ�PDUNHW��7KH�ILUPV�DQG�LQVWL�
WXWLRQV�EX\LQJ�WKHVH�SURGXFW�LQQRYDWLRQV�IURP�*,7�.,%6�DUH�WKHPVHOYHV�XVHUV
RU�SURGXFHUV�RI�JHRJUDSKLF�LQIRUPDWLRQ��WKXV�HQDEOLQJ�WKHLU�SURGXFWLRQ�SURFHVVHV

�����������������������������������������������
��,QWHUYLHZV�ZLWK�6WHLQ�0MDDODQG�DQG�*O¡HU�:LQVYROG�������������DW�1RUNDUW�$6�DQG�-DQ
5RDU�5LQJHQ�������������DW�7HOHQRU�1HWW�



*,7�6HUYLFHV�DQG�WKHLU�5ROH�LQ�&XVWRPHU�,QQRYDWLRQ ��

WR�EH�DXWRPDWHG��WRR��$�FRQVHTXHQFH�RI�VXFK�LQWHUQDO�DXWRPDWLRQ�SURFHVVHV�DW
*,7�.,%6·�FXVWRPHUV·��LV�D�QHHG�WR�WKLQN�WKURXJK�KRZ�WKH�SURGXFWLRQ�LV�RUJDQ�
LVHG��RIWHQ�WULJJHULQJ�D�QHHG�IRU�RUJDQLVDWLRQDO�DGDSWDWLRQV��6R�ZKDW�ZH�KDYH
VHHQ�LV�D�WUDQVIRUPDWLRQ�RI�LQWHUQDO�SURFHVV�LQQRYDWLRQV�LQWR�QHZ�SURGXFWV�ZKLFK
DUH�VROG�DV�SURFHVV�LQQRYDWLRQV��7KLV�FDQ�EH�LOOXVWUDWHG�E\�WKH�WHOHFRP�FDVH�

%R[�����

$�*,7�%DVHG�3URFHVV�,QQRYDWLRQ�

Seen from the viewpoint of telecom companies the actual innovation is a process innovation and is
part of the telecom network that is considered as the production system for netbased services. Ac-
cording to Telenor Nett, this is a typically needs driven innovation. The motivation has been an inter-
nal need for increased efficiency and better systems for reducing inconsistencies, lags and short comes
in the documentation of the net - to use computers in managing the net to know its characteristics and
specificity in real time. Having implemented the system, Telenor Nett now realise that there is very
little effort needed before the customer service department can use the system in their daily activities
too.

$FFRUGLQJ� WR�7HOHQRU�1HWW�� WKH� V\VWHP� IURP�1RUNDUW�ZDV�QRW� D� UDGLFDO� LQQRYDWLRQ� EXW
PRUH�D�FDVH�RI�UHSODFLQJ�RQH�V\VWHP�ZLWK�DQRWKHU��%XW�LQ�DGGLWLRQ�LW�ZDV�DOVR�D�FDVH�RI
VHHLQJ�QHZ�SRVVLELOLWLHV�DQG�UHSUHVHQWLQJ�WKH�QHWZRUN�JUDSKLFDOO\�ZLWK�PRUH�PDS�EDFN�
JURXQG��7KH�PDLQ�PRWLYDWLRQDO�IDFWRU�ZDV�WR�LQFUHDVH�WKH�HIILFLHQF\�LI�LQWHUQDO�SURFHVVHV�
VSHFLILFDOO\�IRFXVLQJ�RQ�GDWD�TXDOLW\�DQG�WKH�WUDQVIHU�RI�KLJK�TXDOLW\�GDWD�IURP�9�*�7HOH
WR�,Q&D��7HOHQRU�1HWW�UHFRJQLVHG�D�QHHG� LQGHSHQGHQW�RI�ZKDW�RWKHU�QHWZRUN�RSHUDWRUV
ZKHUH�GRLQJ�DQG�KDYH�JRQH�WKHLU�RZQ�ZD\V�ZLWKRXW�ORRNLQJ�PXFK�WR�WKH�VLGHV�RU�EDFN�
ZDUGV��,Q�WKHLU�RZQ�RSLQLRQ��7HOHQRU�1HWW�LV�TXLWH�DGYDQFHG�LQWHUQDWLRQDOO\�
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��,QWHUYLHZV�ZLWK�(ULN�-XYVKRO�������������DQG�-DQ�5RDU�5LQJHQ�������������DW�7HOHQRU
1HWW�
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���7KH�,QVWLWXWLRQDO�,QIUDVWUXFWXUH

7KH�DFWRUV�LQ�D�WHFKQRORJLFDO�V\VWHP�LQWHUDFW�XQGHU�D�SDUWLFXODU�LQIUDVWUXFWXUH�
VKDSHG�E\�D�UDQJH�RI�QDWLRQ�VSHFLILF�FRQGLWLRQV��7KH�PDLQ�LQVWLWXWLRQDO�HOHPHQWV
LQ�D�WHFKQRORJLFDO�V\VWHP�DUH�L��WKH�HGXFDWLRQDO�V\VWHP��HVSHFLDOO\�XQLYHUVLWLHV�
LL��WKH�ILQDQFLDO�V\VWHP��HVSHFLDOO\�WKH�VXSSO\�RI�YHQWXUH�FDSLWDO��LLL��EULGJLQJ�LQ�
VWLWXWLRQV��LY��EXVLQHVV�JURXSV��Y��LQWHUQDWLRQDO�RULHQWDWLRQ�RI�EXVLQHVV�DFWLYLW\�
YL��WKH�VWUXFWXUH�RI�RZQHUVKLS�DQG�FRQWURO��DQG�YLL��WKH�5	'�IXQFWLRQV��&DUOVVRQ
DQG�-DFREVVRQ��������2I�VSHFLDO�LQWHUHVW�LQ�WKH�*,7�V\VWHP��LV�WKH�LQIUDVWUXFWXUH
IRU�JHRJUDSKLF�LQIRUPDWLRQ��WKH�UROH�RI�XQLYHUVLWLHV�LQ�IRVWHULQJ�GLIIHUHQW�W\SHV�RI
FRPSHWHQFLHV�DQG�WKH�UROH�RI�5	'�LQ�WKH�LQQRYDWLYH�DFWLYLW\�RI�WKH�V\VWHP·V�DF�
WRUV�

�����7KH�,QIUDVWUXFWXUH�IRU�*HRJUDSKLF�,QIRUPDWLRQ

*HRJUDSKLF� LQIRUPDWLRQ� WHFKQRORJ\� LV� PXOWLGLVFLSOLQDU\� LQ� QDWXUH�� FRPELQLQJ
FRPSXWHU��FRPPXQLFDWLRQ�DQG�YLVXDOL]DWLRQ�WHFKQRORJLHV�WR�VXSSRUW�DSSOLFDWLRQ
RI�JHRJUDSKLFDO�GDWD� LQ�GLIIHUHQW�GLVFLSOLQHV��,Q�D�FRPSOH[�V\VWHP�VXFK�DV� WKLV�
LQIUD�VWUXFWXUHV�SOD\V�D�FUXFLDO�UROH��7KH�1RUZHJLDQ�JHRJUDSKLF�LQIRUPDWLRQ�LQ�
IUDVWUXFWXUH�VKDOO�EH�DQ� LQWHJUDWHG�SDUW�RI� WKH�QDWLRQDO�LQIRUPDWLRQ� LQIUDVWUXF�
WXUH�WKDW�FRQVLVWV�RI�
• $�WHFKQLFDO�LQIUDVWUXFWXUH��GDWD�V\VWHPV��SK\VLFDO�QHWZRUNV�IRU�WUDQVSRUWLQJ

LQIRUPDWLRQ�
• 6WDQGDUGV
• &RPPRQ�VHUYLFHV��H�J��GLVWULEXWLRQ�VHUYLFHV��SD\PHQW�VHUYLFHV�
• &RPPRQ�LQIRUPDWLRQ
7KH�GHYHORSPHQW�DQG�PDLQWHQDQFH�RI�WKH�JHRJUDSKLF�LQIRUPDWLRQ�LQIUDVWUXFWXUH
LV�WKH�UHVSRQVLELOLW\�RI�WKH�1RUZHJLDQ�0DSSLQJ�$XWKRULW\�

 %R[�����$�
 1RUZHJLDQ�0DSSLQJ�$XWKRULW\��6WDWHQV�.DUWYHUN��
 In the Norwegian GIT system there are some very important “heavy weight” institutional actors which
have influenced the development of the GIT system from its beginning. The most important is Nor-
wegian Mapping Authority (NMA, app. 650 emp. 1996), the national institution for maps and geo-
graphic information. NMA are responsible for delivering to all users a country wide supply of maps
and geographic data for planning, management and safety related task in important fields of society.
The responsibility covers Norway’s land, coast and sea areas and the coast around Svalbard. NMA has
three branches; the land mapping division, Norwegian Hydrographic Services (the sea mapping divi-
sion) and the Electronic Chart Centre (a centre for digital sea maps). The activity at NMA is organised
in basic activities and externally related activities. These are identified as two strategic fields of activ-
ity; i) geographic information infrastructure (see more below) and ii) value added products and serv-
ices. The basic activities are financed through the state budget and through grants from the activity of
other public authorities. The main tasks of NMA include standardisation, specification, quality, data
capture, data processing, data management, distribution, marketing and sale. Taken together, the basic
activity of NMA constitutes a national infrastructure of maps and geodata, the backbone if the GIT
system. The different tasks of the basic activity is conducted in close contact with the users to make
sure that their needs are satisfied. NMA will supplement the infrastructure with value added products
and services. These externally related activities are financed by payments from users, and consist of
sale of digital maps and geodata, printed maps, publications and services. The main efforts in this
service field are the establishment of the Electronic Chart Centre, a provider of electronic sea charts at
European level (Norwegian Mapping Authority 1996).

�����������������������������������������������
��,QWHUYLHZ�ZLWK�-DQ�0DUWLQ�/DUVHQ�������������DW�1RUZHJLDQ�0DSSLQJ�$XWKRULW\�
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7KH�1RUZHJLDQ�JHRJUDSKLF�LQIRUPDWLRQ�LQIUDVWUXFWXUH�LV�GHILQHG�DV

´'DWD�VHULHV�DQG�HOHFWURQLFDOO\�EDVHG�VHUYLFHV�WKDW�VDWLVI\�WKH�FRPPRQ�QHHGV�RI
GLIIHUHQW�XVHU�JURXSV� IRU� DFFXUDWH�SRVLWLRQLQJ�DQG�JHRUHIHUHQFHG�GDWDµ� �1RUZH�
JLDQ�0DSSLQJ�$XWKRULW\�����������

7KLV�LQIUDVWUXFWXUH�LV�FRQFHLYHG�RI�DV�D�FRPSOHWH�V\VWHP�ZLWK�WKH�IROORZLQJ�HOH�
PHQWV�
• $Q�HOHFWURQLF�VHUYLFH�WKDW�SURYLGH�VWRULQJ�DQG�QHW�EDVHG�GLVWULEXWLRQ�RI�GDWD

�WKH�1DWLRQDO�*HRJUDSKLF�,QIRUPDWLRQ�&HQWUH���1*,6��
• $�JHRGHWLF�VHUYLFH�ZLWK�WKH�SXUSRVH�WKDW�DOO�XVHUV�FDQ�GHFLGH�WKHLU�RZQ�SRVL�

WLRQ�ZLWK�D�SUHFLVLRQ�RQ�D����FP�OHYHO�LQ�UHDO�WLPH�LQ�DOO�1RUZHJLDQ�ODQG�DQG
VHD�DUHDV

• %DVLF�GDWD�VHULHV�
L� 'DWD�VHULHV�ZLWK�LQIRUPDWLRQ�RQ�QDWXUDO�IHDWXUHV�ZLWK�D�OLPLWHG�QHHG�IRU

XSGDWLQJ��FRDVWOLQHV��VHDZD\V��JODFLHUV��IRUHVWV��DJULFXOWXUDO�DUHDV��HWF��
LL� 'DWD�VHULHV�ZLWK�RWKHU�LQIRUPDWLRQ�WKDW�QHHG�IUHTXHQW�XSGDWLQJ��DGPLQLV�

WUDWLYH� ERUGHUV�� VHD� ERUGHUV�� QDYLJDWLRQDO� IHDWXUHV� RQ� VHD�� DLU� DQG� ODQG
WUDIILF��URDGV��HWF��

LLL� $� FDGDVWUH� V\VWHP�ZLWK� LQIRUPDWLRQ� RQ� SURSHUWLHV�� DGGUHVVHV�� EXLOGLQJV
DQG�SURSHUW\�PDSV�WKDW�DUH�XSGDWHG�GDLO\�

2Q�ORFDO�PXQLFLSDOLW\�OHYHO�WKHUH�DUH�VLPLODU�EXW�PRUH�GHWDLOHG�LQIUDVWUXFWXUHV�
ZLWK�YDU\LQJ�FRQWHQW�GHSHQGLQJ�RQ�ORFDO�QHHGV��*HRGDWD�FR�RSHUDWLRQ�LV�HVWDE�
OLVKHG�WR�VHFXUH�WKH�LQWHJUDWLRQ�RI�ORFDO�DQG�QDWLRQDO�LQIUDVWUXFWXUHV�WR�DYRLG
RYHUODSSLQJ�ZRUN�DQG�PDNH�LW�HDVLHU�IRU�XVHUV�WKDW�QHHG�ERWK��,Q�DGGLWLRQ�WKHUH
DUH�WKHPDWLF�LQIUDVWUXFWXUHV��RSHUDWLRQDO�GDWD�VHULHV��RQ�FOLPDWH��JHRORJ\��VHD�
ULYHUV��ODQG�FRYHU��DJULFXOWXUH��URDGV��HWF��7KHVH�LQIUDVWUXFWXUHV�DUH�DOVR�LQWH�
JUDWHG�ZLWK�WKH�QDWLRQDO�LQIUDVWUXFWXUH�WR�HDVH�WKHLU�FRPELQHG�XVH��1RUZHJLDQ
0DSSLQJ�$XWKRULW\�������

7KH�XVH�RI�WKH�LQIUDVWUXFWXUH�LV�WR�D�ODUJH�GHJUHH�RUJDQLVHG�E\�XVHU�RU�LQGXVWU\
RULHQWHG�QHWZRUNV��7KHVH�QHWZRUNV�HQDEOH�IRU�XVH�WKRVH�SDUWV�RI�WKH�LQIUDVWUXF�
WXUH�WKDW�DUH�RI�LQWHUHVW�IRU�WKHLU�VSHFLILF�DFWLYLWLHV��7KXV��DQ�LPSRUWDQW�IDFWRU
LQIOXHQFLQJ�WKH�GHYHORSPHQW�DQG�GLIIXVLRQ�RI�*,7�EDVHG�VHUYLFH�LQQRYDWLRQV�LV
WKH�SULFH�RQ��TXDOLW\�RI�DQG�DFFHVV�WR�GLJLWDO�PDS�GDWD��,Q�RWKHU�ZRUGV��WKLV�LV�D
TXHVWLRQ�RI�WKH�TXDOLW\�RI�WKH�JHRJUDSKLF�LQIRUPDWLRQ�LQIUDVWUXFWXUH��ERWK�LQ
1RUZD\�DQG�LQWHUQDWLRQDOO\�

7KLV�LV�WKXV�D�YHU\�LPSRUWDQW�FRQGLWLRQ�IRU�WKH�*,7�V\VWHP��KHDYLO\�LQIOXHQFHG
E\�WKH�1RUZHJLDQ�0DSSLQJ�$XWKRULW\��$OO�LQGXVWULDO�UHSUHVHQWDWLYHV�LQWHU�
YLHZHG�HPSKD�VLVHG�KRZ�LPSRUWDQW�WKH�TXDOLW\�RI�WKH�LQIRUPDWLRQ�LQIUDVWUXFWXUH
LV�IRU�WKH�GHYHORSPHQW�RI�QHZ�SURGXFWV�DQG�VHUYLFHV��7KH�PDLQ�FRQFOXVLRQ�WR�EH
GUDZQ�LV�WKDW�WKH\�DUH�QRW�HQWLUHO\�VDWLVILHG�ZLWK�WKH�SUHVHQW�VLWXDWLRQ��7KH
PDLQ�DUJXPHQW�LV�WKDW�WKH�1RUZHJLDQ�0DSSLQJ�$XWKRULW\�LV�D�ERWWOH�QHFN��7KH
SULFHV�RI�WKH�GLJLWDO�GDWD�DUH�WRR�KLJK��LWV�TXDOLW\�LV�WRR�ORZ�DQG�WKH�GHYHORSPHQW
RI�WKH�LQIUDVWUXFWXUH�LV�WRR�VORZ��7KLV�FRQVWUDLQV�WKH�H[SORLWDWLRQ�RI�WKH�QHZ�LQ�
WHUHVWLQJ�SRVVLELOLWLHV�WKDW�WKH�LQGXVWU\�LV�IDFLQJ��7KH�VLWXDWLRQ�GLIIHUV�EHWZHHQ
GLIIHUHQW�SDUWV�RI�WKH�LQIUDVWUXFWXUH�LQ�WKDW�VRPH�PDS�VHULHV�LQ�FHUWDLQ�VFDOHV
DQG�FHUWDLQ�FDGDVWUDO�GDWDEDVHV�KDYH�D�KLJKHU�TXDOLW\�LQ�WKHLU�GLJLWDO�GDWD�WKDQ
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RWKHUV��(�J��GLJLWDO�URDG�PDSV�FRYHULQJ�WKH�ZKROH�RI�1RUZD\�DUH�QRZ�XQGHU�GH�
YHORSPHQW��6RPH�RI�WKH�SULYDWH�ILUPV�LQ�WKH�*,7�LQGXVWU\�DUH�WDNLQJ�WKH�FRQVH�
TXHQFH�RI�WKLV�VLWXDWLRQ�E\�LQYHVWLQJ�LQ�EXLOGLQJ�XS�WKHLU�RZQ�GDWDEDVHV��L�H��LQ�
IUDVWUXFWXUHV��DQG�HVWDEOLVKLQJ�WKHPVHOYHV�DV�SURYLGHUV�RI�PDSV�LQ�FRPSHWLWLRQ
ZLWK�WKH�1RUZHJLDQ�0DSSLQJ�$XWKRULW\�

$QRWKHU�IDFWRU�UHODWHG�WR�WKH�LQIUDVWUXFWXUH��VRPHWLPHV�LQIOXHQFLQJ�LQQRYDWLYH
DFWLYLW\��DUH�SXEOLF�UHJXODWLRQV��,Q�VRPH�LQVWDQFHV�UHTXLUHPHQWV�SHUWDLQLQJ�WR
WKH�QHHGV�WR�GRFXPHQW�DQG�PDQDJH�ODUJH�LQIUDVWUXFWXUHV�DQG�QHWZRUNV�PD\
VWLPXODWH�LQQRYDWLRQ��$V�ZH�KDYH�DOUHDG\�VHHQ��PDQ\�RI�WKH�XVHU�ILHOGV�IRU�*,7
KDYH�WKHVH�UHTXLUHPHQWV��7KLV�LV�LOOXVWUDWHG�E\�WKH�WHOHFRP�VHFWRU��UHI��ER[
����%���

 Box 4.1.B.
 Impact of Public Regulations on Service Innovations10

 Concerning the importance of public regulations for the innovation process, Telenor Nett claims to
satisfy the current, rather strong, requirements imposed by the regulating authority, PTT (Post og
Teletilsynet). Without proper documentation of the net that satisfy these requirements telecom net-
work operators may be put out of business through loosing their rights to operate. Other network op-
erators, like Telenor Avidi AS, the Telenor Group’s cable TV network operator, is still using a paper
based system for net documentation. They find themselves in a more difficult situation, and are now
considering GIS-based digital systems for this purpose, due to the regulatory requirements. In the case
of Norkart, the only regulatory factor of importance is a new standard for network maps which was
issued in the beginning of the eighties. Through reading this seriously they realised their needs for a
more modern system and today they more than fulfil the requirements of the standards.

�����7KH�6XSSO\�RI�&RPSHWHQW�3HUVRQQHO

�������7HFKQRORJLFDO�&RPSHWHQFH

$Q�LPSRUWDQW�FKDOOHQJH�IDFLQJ�WKH�*,7�V\VWHP��LQ�DGGLWLRQ�WR�WKH�TXDOLW\�RI�WKH
LQIUD�VWUXFWXUH��LV�D�VKRUWDJH�RI�FRPSHWHQW�SHRSOH�RQ�WKH�VXSSOLHU�VLGH��8QLYHU�
VLW\�OHYHO�HGXFDWLRQ�LQ�JHRPDWLFV��WKH�VXEMHFW�ILHOG�FRYHULQJ�FROOHFWLRQ��SURFHVV�
LQJ��DQDO\VLV��VWRULQJ�DQG�SUHVHQWDWLRQ�RI�JHRUHIHUHQFHG�LQIRUPDWLRQ�XVLQJ�*,7�
LV�IRXQG�DW�WZR�LQVWLWXWLRQV�LQ�1RUZD\��WKH�$JULFXOWXUDO�8QLYHUVLW\��1/+��DQG
WKH�1RUZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��1718���$W�WKH�IRUPHU��WKH
VLWXDWLRQ�LV�VDWLVI\LQJ��DW�WKH�ODWWHU��LW�LV�GLVVDWLVI\LQJ��DFFRUGLQJ�WR�NH\�SHUVRQV
LQ�WKH�V\VWHP��7KH�QXPEHU�RI�VWXGHQWV�ZLWKLQ�JHRPDWLFV��DQG�ZLWKLQ�HQJLQHHULQJ
DQG�QDWXUDO�VFLHQFH�LQ�JHQHUDO��LV�VWDJQDWLQJ��7KHUH�LV�QRZ�DQ�LQFUHDVLQJ�PLV�
PDWFK�EHWZHHQ�WKH�GHPDQG�FUHDWHG�E\�GLIIXVLRQ�RI�*,7�DQG�*,6�WR�HYHU�PRUH
DSSOLFDWLRQ�ILHOGV��DQG�WKH�VXSSO\�RI�SHRSOH�ZLWK�GHHSHU�LQVLJKWV�DQG�ZLGHU�DQG
PRUH�EDVLF�FRPSHWHQFH�LQ�JHRPDWLFV��$W�WKH�VDPH�WLPH��WKHUH�LV�D�JURZLQJ�QHHG
IRU�PRUH�WUDGLWLRQDO�,&7�FRQVXOWDQF\�ZRUN�LQ�WKH�*,7�V\VWHP��,Q�WKLV�VLWXDWLRQ
ODUJH�DFWRUV�LQ�WKH�*,7�V\VWHP�FRQVLGHU�LPSRUWLQJ�FRPSHWHQFH�IURP�DEURDG��$Q
H[SHUW�FRPPLWWHH�KDV�HDUOLHU�WKLV�\HDU�SXEOLVKHG�D�UHSRUW�RQ�WKH�UHVWRUDWLRQ�DQG
UHRUJDQLVDWLRQ�RI�WKH�JHRPDWLF�HGXFDWLRQ�DW�1718��2QH�RI�WKHLU�UHFRPPHQGD�
WLRQV�LV�WKDW�WKH�WZR�XQLYHUVLWLHV�WR�D�ODUJHU�GHJUHH�VKRXOG�FRPSOHPHQW�HDFK
RWKHU�UDWKHU�WKDW�RYHUODS�LQ�WKHLU�JHRPDWLFV�HGXFDWLRQ�DQG�UHVHDUFK�

�����������������������������������������������
���,QWHUYLHZV�ZLWK�(ULN�-XYVKRO�������������DQG�-DQ�5RDU�5LQJHQ�������������DW�7HOHQRU
1HWW�
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�������(FRQRPLF�&RPSHWHQFH

2QH�REVHUYHG�FKDUDFWHULVWLF�RI�WKH�*,7�V\VWHP��LV�WKH�XQHYHQO\�GLVWULEXWHG�DELO�
LW\�DPRQJ�DFWRUV�WR�LGHQWLI\��H[SDQG�DQG�H[SORLW�EXVLQHVV�RSSRUWXQLWLHV��7KH
*,7�.,%6�KDYH�GHYHORSHG�TXLWH�GLIIHUHQW�NQRZOHGJH�EDVHV��DQG�WKH\�KDYH�GLIIHU�
HQW�DVVXPSWLRQ�FRQFHUQLQJ�SUHVHQW�DQG�IXWXUH�PDUNHWV�IRU�*,7�EDVHG�VHUYLFHV
DQG�SURGXFWV��:LWK�WKH�UDSLG�FKDQJHV�LQ�WHFKQRORJ\��WKHUH�LV�D�ULVN�WKDW�ILUPV�
LQVWLWXWLRQV�DQG�QHWZRUNV�EHFRPH�©ORFNHG�LQª�WR�WKH�©ROGª�WHFKQRORJLHV��)XUWKHU�
WKHUH�LV�DOVR�ULVN�WKDW�D�VHDUFK�XQGHUWDNHQ�RXWVLGH�WUDGLWLRQDO�DUHDV�LV�GRQH�LQ�D
KLJKO\�ORFDOLVHG�IDVKLRQ�OLNH�ZKHQ�WUDGLWLRQDO�PDSSLQJ�ILUPV�DUH�PRYLQJ�WRZDUGV
WKH�LQIRUPDWLRQ�EURNHU�EXVLQHVV�

,QFUHDVHG�GLYHUVLW\�LQ�WKH�*,7�V\VWHP�FDQ�EH�DFKLHYHG�ERWK�E\�GLYHUVLILFDWLRQ�RI
H[LVWLQJ�ILUPV�LQWR�VHUYLFHV�DQG�SURGXFWV�EDVHG�RQ�QHZ�JHRJUDSKLF�LQIRUPDWLRQ
WHFKQRORJ\�DQG�E\�VWDUW�XS�RI�QHZ�WHFKQRORJ\�EDVHG�ILUPV��*RYHUQPHQW�SROLF\
PD\�VWLPXODWH�GLYHUVLW\�ZLWKLQ�WKH�V\VWHP�E\�HQKDQFLQJ�LWV�DZDUHQHVV�RI�WKH
RSSRUWXQLWLHV�RI�WKLV�QHZ�WHFKQRORJ\��)RVWHULQJ�GLYHUVLW\�E\�FRPSHQVDWLQJ�IRU
LQDGHTXDWH�HFRQRPLF�FRPSHWHQFH�FDQ�FRQVWLWXWH�D�PDMRU�SROLF\�REMHFWLYH��$G�
YDQFHG�SURFXUH�PHQW�SROLFLHV�KDYH�EHHQ�VKRZQ�WR�EH�D�XVHIXO�LQVWUXPHQW�IRU�WKLV
SXUSRVH��6XFK�DGYDQFHG�SURFXUHPHQW�SROLFLHV�UHTXLUH�KLJKO\�FRPSHWHQW�XVHUV��DV
LV�LOOXVWUDWHG�ERWK�E\�WKH�FDVH�ZLWK�7HOHQRU�1HWW�$6�DQG�RWKHU�ODUJH�SXEOLF�XVHUV
RI�*,7��$�ZLVH�WHFKQRORJ\�SROLF\�ZRXOG�DLP�DW�IRVWHULQJ�VXFK�XVHU�FRPSHWHQFH�DV
ZHOO�DV�XWLOLVLQJ�LW�WR�HQKDQFH�WKH�HFRQRPLF�FRPSHWHQFH�RI�*,7�VXSSOLHUV��,I�SUR�
FXUHPHQW�SROLFLHV�UHODWHG�WR�*,7�DUH�KDQGOHG�FRPSHWHQWO\��WKLV�FRXOG�KDYH�D
PDMRU�LQIOXHQFH�RQ�WKH�JURZWK�RQ�VPDOO�WHFKQRORJ\�EDVHG�ILUPV�GHYHORSLQJ�QHZ
VHUYLFHV�

 %R[�������
 (FRQRPLF�$VSHFWV�RI�WKH�,QQRYDWLRQ�3URFHVVHV��

 7KH�HVWLPDWHV�WKDW�ZKHUH�GRQH�DV�EDVLV�IRU�FDUU\LQJ�WKH�,Q&D��DQG�9*�7HOH�SURMHFWV�DW
7HOHQRU�1HWW�WKURXJK��ZKHUH�UDWKHU�PRGHVW�FRPSDUHG�WR�ZKDW�KDV�EHHQ�DFWXDOO\�UHDOLVHG
DIWHUZDUGV��7KH�SRWHQWLDO� LPSDFWV�RI� WKH� LQQRYDWLRQV�ZKHUH�UHDOLVHG�DW�DQ�HDUO\� VWDJH�
EXW� DV� WKH� SURMHFW�ZDV� UDWKHU� FRQWURYHUVLDO� LQWHUQDOO\� LQ� 7HOHQRU�� NH\� SHRSOH� FKRVH� WR
SOD\�ZLWK�D�ORZ�UHWXUQ�WR�PDNH�VXUH�WKDW�WKH\�GLGQ·W�PHHW�DQ\�UHVLVWDQFH�DW�WKLV�HDUO\
VWDJH�LQ�WKH�SURFHVV��7KH�PRWLYDWLRQ�FRPLQJ�IURP�LQWHUQDO�QHHGV��WKH�LQWHUQDWLRQDO�IRFXV
RI�7HOHQRU�1HWW�KDV�QRW�EHHQ�DQ�LPSRUWDQW�GULYLQJ�IDFWRU�LQ�WKH�LQQRYDWLRQ�SURFHVV��6R
IDU�WKH\�GRQ·W�XVH�WKH�V\VWHPV�LQ�WKHLU�LQWHUQDWLRQDO�HQJDJHPHQWV��EXW�WKH\�DUH�SODQQLQJ
WR��7KH\�KDYH�ERWK�WKH�FRPSHWHQFH�DQG�WKH�RUJDQLVDWLRQDO�FDSDFLW\�WR�XVH�WKHVH�V\VWHPV�
ZKLFK��WR�WKHLU�H[SHULHQFH��DUH�QRW� LQIHULRU�WR�ZKDW�RWKHU�QHWZRUN�RSHUDWRUV�DUH�XVLQJ�
,QFDWHO�GRQ·W�KDYH�DQ\�UHDOO\�VWURQJ�FRPSHWLWRUV�LQWHUQDWLRQDOO\�DQG�WKH\�EHOLHYH�WKDW�LQ
WKUHH�\HDU·V�WLPH��WKH�QXPEHU�RI�LQWHUQDWLRQDO�XVHUV�RI�WKH�SURGXFW�ZLOO�EH�LQ�WZR�GLJLWV�
$�FULWLFDO�IDFWRU�LV�WKDW�WKH�H[LVWLQJ�FRPSHWLWRUV�DOUHDG\�KDYH�D�IRRW�LQVLGH�DW�WKHLU�FXV�
WRPHUV�RU�DUH�YHU\�VWURQJ�FRQFHUQLQJ�FDSLWDO��,QFDWHO��RQ�WKH�RWKHU�KDQG��LV�D�VPDOO�FRP�
SDQ\�ZLWK�RQO\����HPSOR\HHV�DQG�D�SURGXFW�DERXW�WR�WDNH�RII�
 
 ,I�WKH\�SOD\�WKHLU�FDUGV�ULJKW��WKLV�GHYHORSPHQW�SURFHVV�PD\�UHVXOW�LQ�D�FRPSHWLWLYH�DG�
YDQWDJH� IRU� 7HOHQRU�1HWW�� )RU� WKHP�� FRPSHWLWLYH� DGYDQWDJH� FDQ�PHDQ� VHYHUDO� WKLQJV�
KRZ�IDVW�D�VHUYLFH�LV�SURYLGHG��ZKDW�WKH�TXDOLW\�RI�WKH�VHUYLFH�SURGXFW�LV��ZKDW�WKH�FRVW�RI

�����������������������������������������������
���,QWHUYLHZV�ZLWK�6WHLQ�0MDDODQG�DQG�*O¡HU�:LQVYROG�������������DW�1RUNDUW�$6�DQG
(ULN�-XYVKRO�������������DQG�-DQ�5RDU�5LQJHQ�������������DW�7HOHQRU�1HWW�
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WKH�VHUYLFH�LV��HWF��$OO�WKHVH�IDFWRUV�DUH�LQIOXHQFHG�E\�WKH�QHZ�V\VWHPV��,W� LV� LPSRUWDQW
WKDW�WKH�SRVVLELOLW\�DQG�FDSDFLW\�IRU�GHOLYHULQJ�D�VSHFLILF�VHUYLFH�UHDOO\�H[LVW��DQG�LV�QRW
EDVHG�RQ�RXWGDWHG�GRFXPHQWDWLRQ��7KH�TXDOLW\�RI�WKH�DQVZHU�JLYHQ�WR�VRPHRQH�GHPDQG�
LQJ�D�VHUYLFH�LV�GHSHQGHQW�RQ�WKH�TXDOLW\�RI�WKH�GDWD�DQG�WKH�TXDOLW\�RI�WKH�QHW��:KHQ�WKH
QHW�PXVW�EH�UHSDLUHG�WKHUH�LV�PXFK�WR�VDYH�LQ�QRW�GLJJLQJ�DW�WKH�ZURQJ�SODFH��$� ORW�RI
UHVRXUFHV�DUH�XVHG�LQ�7HOHQRU�EHFDXVH�WKH\�GRQ·W�NQRZ�WKH�QHW�ZHOO�HQRXJK��0RUHRYHU�
7HOHQRU�1HWW�KDG�EHWZHHQ�����DQG�����HPSOR\HHV�ZRUNLQJ�RQ�GUDZLQJ�PDSV�DQG�VFKH�
PDWLFV�RI�WKH�QHWZRUN��:KHQ�WKH�V\VWHP�LV�IXOO\�LPSOHPHQWHG�DQG�UXQQLQJ�WKH\�FDQ�GR
ZLWKRXW���������HPSOR\HHV�DQG�VDYH�D�FRUUHVSRQGLQJ�DPRXQW�RI�ZDJHV��0RUHRYHU��WKH\
FDQ�RIIHU�FRPSOHWHO\�QHZ�SURGXFWV�ZKLFK�ZDV�QRW�SRVVLEOH�ZLWK�D�PDQXDO�PDS�V\VWHP�
OLNH�FDOFXODWLRQ�RI�OHQJWKV��VWDWXV�RI�WKH�QHW��DYDLODELOLW\�RI�VHUYLFHV��HWF��7KH�XVHU�VHUYLFH
SDUW�DQG� WKH�PDQDJHPHQW�RI�PDUNHWV�ZLOO�EHFRPH�PXFK�PRUH�HIIHFWLYH��7KHVH�DUH�DG�
YDQWDJHV�WKDW�ZLOO�EHFRPH�PRUH�YLVLEOH�DV�WKH�GHJUHH�RI�FRPSOHWHQHVV�LQ�GLJLWDO�FRQYHU�
VLRQ�RI�WKH�QHW�LV�LQFUHDVHG�
 
 1RUPDOO\��1RUNDUW�VKDUH�WKH�FRVW�IRU�GHYHORSLQJ�D�QHZ�SURGXFW�ZLWK�WKH�FXVWRPHU�ZKHQ
WKH\�VHH�D�SRWHQWLDO�WR�VHOO�WKH�SURGXFW�WR�RWKHUV��7KHQ�WKH\�KDYH�WKH�ULJKWV�DQG�FDQ�VHOO
LW�IXUWKHU��,Q�WKH�FDVH�RI�7HOHQRU�1HWW��WKH�FXVWRPHU�ILQDQFHG�������RI�SDUWV�RI�WKH�GHYHO�
RSPHQW� FRVWV� EHFDXVH� WKH�SURGXFW�9�*�7HOH� LV� WR� VSHFLILF� WR� KDYH� DQ\�PDVV�PDUNHW�� ,I
1RUNDUW�VHOO�9�*�7HOH�WR�RWKHU�FXVWRPHUV��7HOHQRU�1HWW�VKDOO�KDYH�VRPH�RI�WKLV� LQFRPH�
EHFDXVH� RI� WKHLU� ULJKWV� LQ� WKH�SURGXFW��1RZ� �VXPPHU�IDOO� ������1RUNDUW� LV� WUDQVODWLQJ
WKH�SURJUDP�WR�(QJOLVK�WR�SUHSDUH�IRU�QHZ�PDUNHWV��7KLV�LV�SDUWO\�GXH�WR� WKH�IDFW�WKDW
7HOHQRU�1HWW� DUH� XVLQJ� WKH� V\VWHP� LQ� WKHLU� DVVLJQPHQWV� DEURDG� DQG� LQWURGXFLQJ� LW� WR
WKHLU�YDVW�QHWZRUN�RI�FRQWDFWV��7KLV�FRXOG�PHDQ�QHZ�FRQWUDFWV�WR�1RUNDUW�

 

�������2UJDQLVDWLRQDO�&RPSHWHQFH

,Q�DGGLWLRQ�WR�WHFKQRORJLFDO�DQG�HFRQRPLF�FRPSHWHQFH��LQQRYDWLRQ�SURFHVVHV�DOVR
LQIOXHQFH� RUJDQLVDWLRQDO� PDWWHUV�� 7KHVH� LQIOXHQFHV� PD\� UDQJH� IURP� VPDOO
FKDQJHV� LQ�GDLO\� URXWLQHV� WR� WRWDO� UHVWUXFWXULQJ�RI� WKH�RUJDQLVDWLRQ��7KH�QHHGV
IRU�RUJDQLVDWLRQDO�FRPSHWHQFH�DSSO\�WR�ERWK�*,7�.,%6�DQG�WKHLU�FXVWRPHUV��EXW
WKH�KHDY\�EXUGHQ�IDOOV�PRVWO\�RQ�WKH� ODWWHU��7KLV�LV�EHFDXVH�WKH�*,7�.,%6�VHO�
GRP�SURYLGHV�RUJDQLVDWLRQDO� FRQVXOWDQF\� WR� WKHLU� FOLHQWV��7KH\�KDYH� WR� UHO\� RQ
DGGLWLRQDO�PDQDJHPHQW�FRQVXOWDQF\�VHUYLFHV�LQ�FDVHV�ZKHUH�WKH�LPSDFWV�RQ�WKH
RUJDQLVDWLRQDO� VWUXFWXUH� DUH� DERYH� D� FHUWDLQ� OHYHO��*,7�.,%6� DUH� RIWHQ� UDWKHU
WHFKQRORJ\�RULHQWHG�DQG�DUH�UHOXFWDQW� WR�EURDGHQ� WKHLU�VHUYLFHV� WR�DOVR� LQFOXGH
PDQDJHPHQW�UHODWHG�ZRUN�
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 %R[�������
 2UJDQLVDWLRQDO�$VSHFWV�RI�WKH�,QQRYDWLRQ�3URFHVV��

 7KH�LPSOHPHQWDWLRQ�RI�WKH�QHZ�V\VWHPV�KDV�KDG�FOHDU�RUJDQLVDWLRQDO�FRQVHTXHQFHV��EH�
FDXVH� SHU� ��� -DQXDU\� ����� WKH� GUDZLQJ� GHSDUWPHQWV� ZKHUH� FORVHG� GRZQ�� 7KLV�PHDQV
WKDW���������ZRUN�SODFHV�QR� ORQJHU�H[LVW��6RPH�RI� WKHVH� UHGXQGDQW�SHRSOH� HVWDEOLVKHG
WKHLU�RZQ�FRPSDQLHV��DQG�LV�QRZ�SURYLGLQJ�QHWZRUN�VXUYH\LQJ�VHUYLFHV�WR�7HOHQRU�1HWW�
0RUHRYHU�� ���PDQ�\HDUV� LQ� VXUYH\LQJ� RI� WKH� QHWZRUN�ZDV� WUDQVIHUUHG� WR�7HOHQRU�*HR�
PDWLNN��JLYLQJ�WKHP�WKLV�DVVLJQPHQW�IURP�WKH�VDPH�GDWH��7KLV� LV� W\SLFDO� ODERXU� LQWHQ�
VLYH�PDQXDO�ZRUN��ZKLFK�PHDQV�WKDW�7HOHQRU�1HWW�LV�IRFXVLQJ�PRUH�RQ�SODQQLQJ��DGPLQL�
VWUDWLRQ�DQG�PDLQWHQDQFH�RI� WKH�V\VWHPV� WKDW�*HRPDWLNN�XVH�� ,Q� WKLV� FRQQHFWLRQ� WKH\
KDYH� HVWDEOLVKHG�D� VR�FDOOHG� OLIH� F\FOH� IRU�QHWZRUN�GRFXPHQWDWLRQ��7KH�GDWDEDVH� ,Q&D�
FRQWDLQLQJ�DOO�WKH�QHWZRUN�LQIRUPDWLRQ��LV�GLYLGHG�LQWR���SK\VLFDO�EDVHV�LQ�1RUZD\�DQG
WKH\�DUH�WKH�EDVLV�IRU�D�SURFHVV�FRQVLVWLQJ�RI�ORQJ�WHUP�SODQQLQJ��GHWDLOHG�SODQQLQJ��GH�
YHORSPHQW��PDLQWHQDQFH�DQG�PDUNHW�IRUHFDVW��7KLV�V\VWHP�LV�RQH�OHYHO�DERYH�RWKHU�FRP�
SHWLQJ�QHW�GRFXPHQWDWLRQ� V\VWHPV� LQ� LWV�ZLGH� XVHU� IXQFWLRQDOLW\�� 7KXV� LW� LV�PRUH� RI� D
FRUSRUDWH�OHYHO�V\VWHP�WKDQ�D�GHSDUWPHQW�OHYHO�V\VWHP�
 
 :KHQ�7HOHQRU�1HWW�LV�JRLQJ�WR�HVWDEOLVK�WKHPVHOYHV�DV�IL[HG�QHWZRUN�RSHUDWRU�LQ�RWKHU
FRXQWULHV�WKH\�ZLOO�VWDUW�ZLWK�D�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHP�DQG�EXLOG�XS�D�GDWDEDVH
RQ�SRSXODWLRQ��ILUPV�DQG�FXVWRPHU�SRWHQWLDO��%DVHG�RQ�WKLV�GDWDEDVH��WKH\�ZLOO�DQDO\VH
ZKHUH�LW�LV�PRVW�SURILWDEOH�WR�GHYHORS�WKH�QHWZRUN��VHJUHJDWLRQ�RI�FXVWRPHUV��VHJPHQWD�
WLRQ�RI�SURGXFWV��HWF��7R�GR�WKLV�E\�*,6�LV�PXFK�PRUH�HIIHFWLYH�WKDQ�GRLQJ�LW�ZLWK�PDQXDO�
SDSHU�EDVHG�V\VWHPV��&DOFXODWLRQV�WKDW�HDUOLHU�WRRN�ZHHNV�RU�HYHQ�PRQWKV�FDQ�QRZ�EH
GRQH�LQ�VHFRQGV�
 
 &RQFHUQLQJ�RUJDQLVDWLRQDO�REVWDFOHV� WR�WKH�LQQRYDWLRQ�SURFHVV�� WKHUH�ZHUH�VRPH�RQ�WKH
FXVWRPHU�VLGH�GXH� WR� WKH�PDVVLYH� UHRUJDQLVDWLRQV��2QH� IHDWXUH�RI�7HOHQRU�1HWW� LV� WKDW
WKH� FRPSDQ\� RIWHQ� WDNH� RXW� WKH� JDLQV� IURP� UHRUJDQLVLQJ� EHIRUH� WKH� MRE� LV� GRQH�� 7KLV
PHDQV�WKDW� LW�WDNHV� ORQJHU�WLPH�EHIRUH�WKH�JDLQ� LV�DFWXDOO\�DFKLHYHG�EHFDXVH�WKHUH�DUH
IHZHU�SHRSOH� OHIW� LQ�WKH�RUJDQLVDWLRQ�WR�UHDOLVH� LW��6XEVHTXHQWO\��WKH\�DUH� VHW� WR�UHDOLVH
WKHLU� RZQ� FORVH�GRZQ�� VRPHWKLQJ�ZKLFK� LV� QRW� YHU\�PRWLYDWLQJ�� 7KHVH� UHRUJDQLVDWLRQV
KDYH�QRW�VR�PXFK�LQIOXHQFHG�WKH�UHODWLRQ�WR�,QFDWHO��EHFDXVH� LW�KDV�EHHQ�WKH�VDPH�NH\
SHRSOH�RQ�HDFK�VLGH�IRU�VRPH�\HDUV��7KHUH�KDV�EHHQ�OLWWOH�FKDQJH�RI�VWUDWHJLF�SHUVRQQHO�
 

�����5HVHDUFK�DQG�'HYHORSPHQW�LQ�6HUYLFH�,QQRYDWLRQ�%DVHG
RQ�*,7

 7KH� DFDGHPLF� VHFWRU� SOD\V� DQ� LPSRUWDQW� UROH� IRU� LQQRYDWLRQ� LQ� SURGXFWV� DQG
VHUYLFHV�LQ�WKH�*,7�V\VWHP�LQ�VHYHUDO�ZD\V�
• LQ�LGHQWLI\LQJ�QHZ�HPHUJLQJ�JHRJUDSKLF�LQIRUPDWLRQ�WHFKQRORJLHV
• LQ�VKDSLQJ�DQ�DZDUHQHVV�RI�WKHLU�SRWHQWLDO�LQ�SURGXFW�DQG�VHUYLFH�LQQRYDWLRQV
• LQ�VSLQQLQJ�RI�ILUPV�H[SORLWLQJ�WKDW�WHFKQRORJ\

�����������������������������������������������
���,QWHUYLHZV�ZLWK�%HUQW�6PLOGHQ�������������DW�,QFDWHO�$6�DQG�(ULN�-XYVKRO������������
DW�7HOHQRU�1HWW�



*,7�6HUYLFHV�DQG�WKHLU�5ROH�LQ�&XVWRPHU�,QQRYDWLRQ ��

• LQ�LQFUHDVLQJ�VRFLHW\·V�DEVRUSWLYH�FDSDFLW\�E\�DFFHOHUDWLQJ�UHVHDUFK�DQG�HGX�
FDWLRQ�LQ�QHZ�JHRJUDSKLF�LQIRUPDWLRQ�WHFKQRORJLHV�ZKHQ�WKH\�DUH�MXGJHG�WR�EH
RQ�WKH�YHUJH�RI�EHFRPLQJ�HFRQRPLFDOO\�LQWHUHVWLQJ

8QLYHUVLWLHV�QHHG�WR�EH�SURDFWLYH�DQG�IOH[LEOH��SURDFWLYH�LQ�RUGHU�WR�EH�DEOH�WR
VXSSRUW�WKH�*,7�LQGXVWU\�ZLWK�VSHFLDOLVHG�VNLOOV�DQG�QHZ�NQRZOHGJH�LQ�HPHUJLQJ
WHFKQRORJLFDO�ILHOGV�LQ�WLPH��IOH[LEOH�LQ�RUGHU�WR�DGMXVW�WKH�RULHQWDWLRQ�LQ�HGXFD�
WLRQ�IURP�ROG�WR�QHZ�JHRJUDSKLF�LQIRUPDWLRQ�WHFKQRORJLHV��,W�LV�RI�RXWPRVW�LPSRU�
WDQFH�IRU�WKH�*,7�V\VWHP�WKDW�XQLYHUVLWLHV�PRYH�LQWR�WKHVH�QHZ�WHFKQRORJLHV
HDUO\�DQG�ZLWK�JUHDW�IRUFH��LQFUHDVLQJ�GLYHUVLW\�DQG�FUHDWLQJ�D�EHWWHU�UHVSRQVH
FDSDFLW\�LQ�WKH�V\VWHP��$�SURDFWLYH�RU�DQWLFLSDWRU\�SROLF\�RI�WKH�HGXFDWLRQDO�XQLW
LV�WKHUHIRUH�HVVHQWLDO�DQG�FHQWUDO�WR�DQ\�WHFKQRORJ\�SROLF\�LQ�FRXQWULHV�ZKHUH
XQLYHUVLWLHV�DUH�HLWKHU�VWDWH�UXQ�RU�IXQGHG�E\�WKH�VWDWH��&DUOVVRQ�DQG�-DFREVVRQ
������

7KH�ODVW����\HDUV��PXFK�WLPH�DQG�PRQH\�LV�VSHQW�RQ�UHVHDUFK�DQG�GHYHORSPHQW
UHODWHG�WR�D�WUDQVLWLRQ�WR�VSDWLDO�JHRGHWLFV��DGPLQLVWUDWLYH�GDWD�FDSWXUH��EHWWHU
JHRGDWD�PDQDJHPHQW�DQG�XVH�RI�JHRGDWD��3XEOLF�RUJDQLVDWLRQV��ILUPV�DQG�UH�
VHDUFK�LQVWLWXWHV�KDYH�SDUWLFLSDWHG�LQ�WKLV�GHYHORSPHQW��7KH�1RUZHJLDQ�5H�
VHDUFK�&RXQFLO��1RUJHV�)RUVNQLQJVUnG��KDV�FRQWULEXWHG�WR�WKH�ILQDQFLQJ��7KH
ODUJHVW�SURMHFWV�KDV�EHHQ�SXEOLF�UHVHDUFK�DQG�GHYHORSPHQW�FRQWUDFW��2)8�
FRQWUDFWV��SDUWO\�ILQDQFHG�E\�WKH�5HJLRQDO�'HYHORSPHQW�)XQG��6WDWHQV�1 ULQJV
RJ��GLVWULNWVXWYLNOLQJVIRQG���7KHUH�ZLOO�EH�D�QHHG�IRU�FRQWLQXHG�HIIRUWV�LQ�5	'�
D�R��WR�GHYHORS�QHZ�VROXWLRQV�IRU�XVHUV�RI�JHRJUDSKLF�LQIRUPDWLRQ�DQG�WR�FRQWULE�
XWH�WR�VWDQGDUGLVDWLRQ�RI�JHRGDWD�QRUPV�

%R[�����
5	'�LQ�*,7�%DVHG�6HUYLFH�,QQRYDWLRQV��

7HOHQRU�1HWW�$6�KDV�QR�5	'�GHSDUWPHQW�RI�WKHLU�RZQ��)RUPDOO\��LQQRYDWLRQ�LQ�WKH�7HOH�
QRU�*URXS�LV�WKH�UHVSRQVLELOLW\�RI�7HOHQRU�5HVHDUFK�DQG�'HYHORSPHQW�$6��1RQHWKHOHVV�
WKH�GHYHORSPHQW�RI�,Q&D���9�*�7HOH�DQG�WKH�*,7�UHODWHG�ZRUN�LV�WKRXJKW�RXW�DW�1HWW�LQ
FROODERUDWLRQ�ZLWK�WKH�VXSSOLHUV��7HOHQRU�5	'�$6�KDV�QRW�EHHQ�LQYROYHG�LQ�DQ\�LPSRU�
WDQW�VHQVH��6R��VHHQ�IURP�WKH�VWDQGSRLQW�RI�7HOHQRU�1HWW��WKHUH�KDV�EHHQ�QR�IRUPDOLVHG
5	'�HOHPHQW�LQ�WKHVH�SURMHFWV��,Q�IDFW�WKH\�GRQ·W��FRQVLGHU�WKH�FROODERUDWLRQ�ZLWK�1RUN�
DUW� WR� FRQWDLQ�DQ\� UHVHDUFK�ZRUN� DW� DOO�� ,W� LV�PRUH� D� FDVH� RI� DSSOLFDWLRQ� GHYHORSPHQW�
1HLWKHU�DW�1RUNDUW�LV�WKHUH�D�YHU\�FOHDU�FRQFHSWLRQ�RI�WKH�UHVHDUFK�FRQWHQW�RI�WKH�SURMHFW�
%XW�WKH\�DUJXH�WKDW�PXFK�RI�WKHLU�DFWLYLW\�LV�VLPLODU�WR�ZKDW�LV�JRLQJ�RQ�DW�UHVHDUFK�LQ�
VWLWXWHV�ZRUNLQJ�ZLWK�*,7��$V�IDU�DV�,QFDWHO�LV�FRQFHUQHG�WKH\�KDYH�D�FOHDU�FRQFHSWLRQ�RI
WKHVH� PDWWHUV�� WKH\� GRQ·W� GR� UHVHDUFK�� :KDW� WKH\� GR� LV� SURMHFW� RULHQWHG� GHYHORSPHQW
EDVHG� RQ� VWDQGDUG� VRIWZDUH��7KH\�GRQ·W� VWDUW� DQ\�GHYHORSPHQW�XQOHVV� WKH\� NQRZ� WKDW
VRPHRQH�LV�EX\LQJ�WKH�SURGXFW��DQG�DV�PHQWLRQHG�DERYH��WKH�HVWDEOLVKPHQW�RI�WKH�FRP�
SDQ\�DV�VXFK�ZDV�EDVHG�RQ�D�FRQFUHWH�GHPDQG�

$W�7HOHQRU�1HWW�WKH\�LGHQWLI\�DQ�LPSRUWDQW�5	'�SDUW�RI�WKH�,Q&D�SURMHFW��7KLV�ZDV�WKH
GHYHORSPHQW�RI�D�ODUJH�IRUPDW�VFDQQHU�WRJHWKHU�ZLWK�.RQJVEHUJ�6FDQQHUV��7KLV�VFDQQHU�
EDVHG�RQ�QHZ��EXW�ZHOO�SURYHQ�WHFKQRORJ\�FDQ�EH�XVHG�IRU�DOO�W\SHV�RI�PDSV�DQG�GUDZLQJV
DQG�LV�DQ�LQWHJUDO�FRPSRQHQW�RI�WKH�V\VWHP�DW�7HOHQRU�1HWW·V��7KH�GDWD�FDSWXUH�SURFHVV
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UHSUHVHQWV�D� VLJQLILFDQW�SURSRUWLRQ� RI� WKH� WRWDO� LQYHVWPHQWV� UHTXLUHG� LQ� HVWDEOLVKLQJ� D
*,6��7KLV�SURFHVV�PD\�WDNH�XS�WR�VHYHUDO�\HDUV�DQG�WKH�TXDOLW\�RI�WKH�GDWD�SURGXFHG�ZLOO
KDYH�D�PDMRU�LPSDFW�RQ�WKH�RYHUDOO�TXDOLW\�RI�WKH�*,6��,Q�DGGLWLRQ�WR�WKLV��7HOHQRU�5	'
KDV�LQ�IDFW�VXSSOLHG�VRPH�DGG�RQ�SURGXFWV�� L�H��DQDO\VLV�PRGXOHV� WKDW�WDNH�QHWZRUN�LQ�
IRUPDWLRQ�IURP�,Q&D�LQWR�DQ�DQDO\VLV�RI�QHZ�QHWZRUNV�DQG�DYDLODEOH�FDSDFLW\�LQ�WKH�H[�
LVWLQJ�QHWZRUN��7KLV�NLQG�RI�DQDO\VLV� LV�YHU\� FULWLFDO� IRU�7HOHQRU�DW� WKH�PRPHQW��ZKHQ
WKH\�UHDOLVH�WKDW�WKH\�KDYH�WR�VFDUFH�QHWZRUN�UHVRXUFHV�LQ�WKH�ODUJH�FLWLHV�LQ�1RUZD\�DW
WKH�VDPH�WLPH�DV�WKHUH�LV�DQ�LQFUHDVLQJ�GHPDQG�IRU�OHDVHG�OLQHV�DQG�PRUH�EDQG�ZLGWK�

&RQFHUQLQJ�ZKLFK�NQRZOHGJH�EDVHV�DUH�WKH�VRXUFHV�LQ�WKH�SURFHVVHV�WKH�PRVW�LPSRUWDQW
HOHPHQWV�DUH��DFFRUGLQJ�WR�7HOHQRU�1HWW��WKHLU�DELOLW\�WR�GHVFULEH�WKHLU�RZQ�QHHGV�IRU�LQ�
IRUPDWLRQ�DERXW�WKH�QHW��WKHLU�NQRZOHGJH�RI�URXWLQHV�RU�WKH�DELOLW\�WR�VHH�SRVVLELOLWLHV�IRU
GHYHORSLQJ� QHZ� URXWLQHV�� ,QFDWHO·V� VRIWZDUH� FRPSHWHQFH�� DQG� 1RUNDUW·V� *,6� DQG� PDS
FRPSHWHQFH��,QFDWHO·V�NQRZOHGJH�EDVH�LV�EDVHG�RQ�ZKDW�6\VFDQ�EXLOW�XS�LQ�WKLV�ILHOG�RYHU
PDQ\�\HDUV��)URP�7HOHQRU�1HWW·V�SRLQW�RI�YLHZ��,QFDWHO�DUH�QRW�VR�VWURQJ�DW�JHR�UHODWHG
FRQFHUQV�EXW� JRRG�DW� VRIWZDUH�GHYHORSPHQW��7KHVH�GD\V� ,QFDWHO� LV� FRQVLGHULQJ� WR� LQWH�
JUDWH� ,QWHUJUDSK·V� QHZ�*,6� WHFKQRORJ\�*HRPHGLD� LQ� WKH� ,Q&D�V\VWHP�� 6LQFH� WKLV� LV� D
VWDQGDUG�WRRO�IRU�*,6�DSSOLFDWLRQ�GHYHORSPHQW�DQG�QRW�D�SURSULHWDU\�VHFWRU�DSSOLFDWLRQ�
,QFDWHO�FDQ�GR�OHVV�RI�WKH�EDVLF�*,6�UHODWHG�GHYHORSPHQW�DQG�FRQFHQWUDWH�PRUH�RQ�VROX�
WLRQV�VSHFLILFDOO\�IRU�WKH�WHOHFRP�VHFWRU�



��

���7KH�5ROH�RI�*,7�.,%6�LQ�,QQRYDWLRQ�LQ�6HUYLFHV

7KH�*,7�.,%6�SOD\V�VHYHUDO�UROHV�WRZDUGV�WKHLU�FXVWRPHUV��2QH�REVHUYHG�WUHQG
LV�WKDW�PDQ\�ILUPV�LQ�WKH�*,7�V\VWHP�GHYHORS�DSSOLFDWLRQV�LQ�FORVH�FROODERUDWLRQ
ZLWK�����SLORW�XVHUV��,W�RIWHQ�VWDUWV�ZLWK�D�FXVWRPHU�FRPLQJ�ZLWK�DQ�LGHD��ZKLFK
LV�WKHQ�GHYHORSHG�LQ�FROODERUDWLRQ�ZLWK�WKH�*,7�ILUP��7KHUH�LV�OLWWOH�GHYHORSPHQW
RI�ODUJH�RU�JHQHUDOLVHG�VROXWLRQV�WKDW�LV�IDU�DKHDG�RI�FRQWHPSRUDU\�QHHGV��'HYHO�
RSPHQW�KRUL]RQV�ORQJHU�WKDQ����PRQWKV�VHHPV�WR�EH�XQLQWHUHVWLQJ�LQ�WKH�LQGXV�
WU\��7KH�ILUPV�DUH�UDWKHU�FORVH�WR�WKHLU�XVHUV�QHHGV�DQG�SUREOHPV��7KXV�WKH�*,7
ILUPV�RIWHQ�EHFRPH�DQ�LQWHJUDWHG�SDUW�RI�WKH�LQQRYDWLRQ�SURFHVVHV�DW�FXVWRPHUV�
7KH�LPSUHVVLRQ�LV�JLYHQ�WKDW�WKLV�LV�D�YHU\�FRPPRQ�ZD\�WR�GHYHORS�LQQRYDWLRQV
LQ�WKH�LQGXVWU\�LQ�JHQHUDO�

Box 5.A.
Close Interaction and Trustful Relationships in Innovation14

The described projects are quite representative of how Telenor Nett collaborate with their suppliers -
there is always a close dialogue with partners. The interactive quality of these customer-supplier rela-
tions is very dependent on the “chemistry” between the persons involved in the project on both sides.
If there is a high degree of trust and few partners, the process is much more informal and direct than
when the opposite is the case. Both parts try to do the best for the other part to make the process run
more smoothly and result in an optimal system for the customer. If there are some degree of distrust, a
very large contract or a contract with many partners, the process is usually more formalised.

The importance of trust for innovation seem to be important also at Incatel. For them, informal rela-
tions with other firms and institutions are important both for getting contracts and for developing new
products. Personal relations don’t secure contracts per se, but they are often a necessary precondition
in combination with having a solution to the customer’s problem. The system that Incatel produce is
very expensive and it drastically changes the way that telecom companies work. Thus it is important
to meet the people with decision power at customers. At Incatel they believe that it has been of some
importance for the relation to Telenor Nett that they where able to deliver what was agreed upon at the
right time. They have had an ability to make solutions to what Telenor Nett asked for and not every-
thing else. They have always focused on what their customer needed, apparently contrary to some
other actors in this business.

7KLV�WUHQG�WRZDUGV�*,7�ILUPV�EHFRPLQJ�D�PRUH�LQWHJUDWHG�SDUW�RI�WKH�LQQRYDWLRQ
SURFHVVHV�DW�FXVWRPHUV�LQGLFDWHV�D�FKDQJH�IURP�HDUOLHU�SHULRGV��ZKHQ�H�J��PDS
SURGXFWLRQ�IRU�SXEOLF�XVH�ZDV�WRWDOO\�RQ�WKH�*,7�ILUPV·�WHUPV�ZLWKRXW�PXFK�GLD�
ORJXH�ZLWK�XVHUV��3URGXFHUV�KDYH�WUDGLWLRQDOO\�EHHQ�YHU\�JRRG�DW�WHOOLQJ�XVHUV
ZKDW�WKH\�QHHG�DQG�QRW�VR�JRRG�DW�OLVWHQLQJ�WR�ZKDW�WKH\�UHDOO\�VDLG��%XW�WKLV�LV
FKDQJLQJ�WKURXJK�D�UHDOLVDWLRQ�WKDW�PRUH�LQWHUDFWLRQV�ZLWK�XVHUV�ZLOO�VHOO�PRUH
SURGXFWV�DQG�VHUYLFHV�

$QRWKHU�WUHQG�LV�WKDW�LQ�WKH�IXWXUH�WKH�FRPSHWLWLYH�HOHPHQWV�ZLOO�EH�OHVV�UHODWHG
WR�EDVLF�WHFKQRORJ\�DQG�PRUH�UHODWHG�WR�HOHPHQWV�OLNH�WKH�KLVWRU\�RI�WKH�ILUP��LWV
FRPSHWHQFH��KRZ�WKH\�KDYH�GRQH�WKLQJV�HDUOLHU��LWV�DELOLW\�WR�GHOLYHU�TXDOLW\
SURGXFWV�DQG�VHUYLFHV�RQ�WLPH�DQG�LWV�NQRZOHGJH�RI�WKH�SUREOHPV�DQG�FKDUDFWHU�
LVWLFV�ZLWKLQ�DSSOLFDWLRQ�ILHOGV��3DUW�RI�WKLV�SLFWXUH�LV�WKDW�ZKLOH�WHFKQRORJ\�
VRIWZDUH�DQG�GHYHORSPHQW�EHFRPHV�OHVV�H[SHQVLYH��WKH�FRVW�RI�LPSOHPHQWDWLRQ�
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FRQVXOWLQJ�DQG�WUDLQLQJ�LV�LQFUHDVLQJ�WR�FRPSHQVDWH�IRU�WKH�ORVV�LQ�LQFRPH�IRU�WKH
*,7�SURYLGHUV�

2QH�RI�WKH�LPSRUWDQW�UROHV�WKDW�*,7�.,%6�SOD\�WRZDUGV�FXVWRPHUV�LV�LQ�WKH
NQRZOHGJH�WUDQVIHU�EHWZHHQ�WKH�WZR�LQQRYDWLQJ�DFWRUV��2QH�DVSHFW�RI�WKLV�LV�WKH
WUHQG�WKDW�*,�WHFKQRORJ\�LV�EHFRPLQJ�PRUH�XVHU�IULHQGO\�LQ�WKH�VHQVH�WKDW�PRUH
VWDQGDUGLVHG�VRIWZDUH�HOHPHQWV�PD\�EH�XVHG�LQ�VHYHUDO�DSSOLFDWLRQV�DQG�WKDW
PRUH�VRIWZDUH�GHYHORSHUV�DUH�XVLQJ�JUDSKLF�XVHU�LQWHUIDFHV�EDVHG�RQ�:LQGRZV�
7KXV��WKHUH�LV�D�WUHQG�WRZDUGV�HQDEOLQJ�FXVWRPHU·V�FRPSHWHQFH�LQ�GHYHORSLQJ
DSSOLFDWLRQV�WKHPVHOYHV��2Q�WKH�RWKHU�KDQG��*,7�.,%6�EXLOGV�XS�QHZ�FRPSH�
WHQFH�WKURXJK�LQWHUDFWLRQ�ZLWK�FXVWRPHUV�WKDW�WKH\�FDQ�XWLOLVH�LQ�RWKHU�SURMHFWV
RU�LQ�UHODWHG�ILHOGV�

%R[���%�
.QRZOHGJH�7UDQVIHU��

'XULQJ�WKH�SURFHVV�RI�FROODERUDWLRQ�ZLWK�7HOHQRU�1HWW��1RUNDUW�KDV�OHDUQHG�PXFK�DERXW
QHWZRUNV��%XW� WKHUH�KDV� EHHQ� WUDQVIHU� RI� NQRZOHGJH� LQ� ERWK� GLUHFWLRQV� DQG� WKH\�KDYH
OHDUQHG�IURP�HDFK�RWKHU��)URP�7HOHQRU�1HWW�WZR�SHUVRQV�KDYH�EHHQ�LQYROYHG��IURP�1RUN�
DUW�D� IHZ�PRUH��1RUNDUW�KDV�XVHG� IXUWKHU�VRPH�RI� WKH�VSHFLILFDWLRQV� IURP�WKH�FRQWUDFW
ZLWK�7HOHQRU�1HWW�LQ�GHYHORSLQJ�WKHLU�9�*�/HGQLQJ��SRZHUOLQH��IRU�HOHFWULFLW\�XWLOLWLHV��,W
ZDV�SDUW�RI�WKH�GHDO�WKDW�1RUNDUW�FRXOG�XVH�WKLV�FRPSHWHQFH�LQ�RWKHU�SURMHFWV��7KXV�WKH\
KDYH�XWLOLVHG�ZKDW�WKH\�OHDUQHG�IURP�WKH�FROODERUDWLRQ�ZLWK�7HOHQRU�1HWW��)URP�1RUN�
DUW·V�SRLQW�RI�YLHZ���WKH�PDSSLQJ�UHODWHG�FRPSHWHQFH�DW�7HOHQRU�1HWW�KDV�EHHQ�YHU\�VDWLV�
I\LQJ��WKH\�KDYH�VSRNHQ�WKH�VDPH�ODQJXDJH�DQG�VHHQ�WKH�VDPH�SUREOHPV�DQG�VROXWLRQV�
*LYHQ� WKH� LPSRUWDQFH� RI� FKHPLVWU\� EHWZHHQ� SHRSOH� LQYROYHG� LQ� VXFK� SURFHVVHV�� WKLV
VHHPV�WR�KDYH�IXQFWLRQHG�ZHOO�

2QH�RI�WKH�LQWHUHVWLQJ�DVSHFWV�REVHUYHG�LV�UHODWHG�WR�WKH�FRQFHSWLRQ�WKDW�LQ�JHQ�
HUDO��JRRG�NQRZOHGJH�RI�WKH�DSSOLFDWLRQ�ILHOGV�DQG�WKH�FXVWRPHUV�DFWLYLWLHV�DUH
YHU\�LPSRUWDQW�ERWK�IRU�GHYHORSLQJ�QHZ�SURGXFWV�DQG�VHUYLFHV�DQG�IRU�JHWWLQJ
QHZ�FRQWUDFWV��7KLV�LV�UHIOHFWHG�LQ�WKH�SUHVHQW�VLWXDWLRQ�FRQFHUQLQJ�UHFUXLWPHQW
WR�WKH�*,7�.,%6��7KH�SHRSOH�LQ�WKHVH�ILUPV�KDYH�WUDGLWLRQDOO\�EHHQ�YHU\�PDS�
SLQJ�RULHQWHG�DQG�H[SHUWV�LQ�WKDW�ILHOG��1RZ�WKHUH�LV�D�WUHQG�WRZDUGV�UHFUXLWLQJ
SHRSOH�ZLWK�ERWK�HGXFDWLRQ�IRU�DQG�VHYHUDO�\HDUV�RI�WUDLQLQJ�ZLWKLQ�WKH�FXVWRPHU
VHFWRUV��7KH�SUHIHUUHG�FRPSHWHQFH�IRU�D�JURZLQJ�QXPEHU�RI�*,7�.,%6�SHRSOH
VHHP�WR�EH�D�FRPELQDWLRQ�RI�FXVWRPHU�VHFWRU�NQRZOHGJH��JHQHUDO�,&7�FRPSHWHQFH
DQG�PDSSLQJ�FRPSHWHQFH��%XW�WKH�LPSUHVVLRQ�IURP�VWXG\LQJ�WKH�*,7�.,%6�LV
WKDW�WKH�ZHLJKW�LV�PRUH�RQ�WKH�WZR�IRUPHU�WKDQ�RQ�WKH�ODWWHU�VHW�RI�FRPSHWHQFLHV�
7KLV�ERWK�UHIOHFWV�DQG�HQDEOHV�WKDW�WKH�LQWHUDFWLRQ�EHWZHHQ�*,7�.,%6�DQG�WKHLU
FXVWRPHUV�DUH�YHU\�SUREOHP�VROYLQJ�RULHQWHG�DQG�WKDW�SHRSOH�FDQ�PRUH�HDVLO\
PRYH�IURP�WKH�FXVWRPHU�VLGH�WR�WKH�FOLHQW�VLGH�DQG�YLFH�YHUVD�
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-DQ�5RDU�5LQJHQ�������������DW�7HOHQRU�1HWW�



��

���3ROLF\�$VSHFWV�RI�WKH�*,7�6\VWHP

7KH�JHRJUDSKLF�LQIRUPDWLRQ�LQIUDVWUXFWXUH�FDQ�EH�VHHQ�DV�WKH�SURGXFWLRQ�VWUXF�
WXUH�IRU�*,7�EDVHG�SURGXFWV�DQG�VHUYLFHV��7KH�FRQVWUXFWLRQ�DQG�PDLQWHQDQFH�RI
WKH�LQIUDVWUXFWXUH�LV�D�SXEOLF�UHVSRQVLELOLW\�LQ�DOO�FRXQWULHV��EXW�WKH�WDVNV�DUH
RUJDQLVHG�GLIIHUHQWO\��,Q�1RUZD\�WKH�1RUZHJLDQ�0DSSLQJ�$XWKRULW\�KDV�WKH�UH�
VSRQVLELOLW\��LQ�*UHDW�%ULWDLQ�WKH�2UGQDQFH�6XUYH\��HWF��7KH�EDVLF�IXQFWLRQ�RI�WKH
LQIUDVWUXFWXUH�PHDQV�WKDW�WKH�SULFH�RQ��TXDOLW\�RI�DQG�DFFHVV�WR�GLJLWDO�PDS�GDWD
DUH�LPSRUWDQW�IDFWRUV�LQIOXHQFLQJ�WKH�GHYHORSPHQW�DQG�GLIIXVLRQ�RI�*,7�EDVHG
VHUYLFH�LQQRYDWLRQV��7KLV�LV�D�TXHVWLRQ�RI�WKH�TXDOLW\�RI�WKH�LQIUDVWUXFWXUH�
$PRQJ�DFWRUV�LQ�WKH�*,7�V\VWHP��WKHUH�LV�D�VKDUHG�YLHZ�WKDW�WKLV�LV�D�SXEOLF�UH�
VSRQVLELOLW\�WKDW�PXVW�EH�SULRULWLVHG�YHU\�KLJK�LQ�WKH�IXWXUH��7RGD\�WKHUH�LV�GLV�
FRQWHQW�ZLWK�VHYHUDO�WKLQJV�WKDW�FRXOG�KDYH�EHHQ�EHWWHU��7KH�PDLQ�DUJXPHQW�LV
WKDW�WKH�1RUZHJLDQ�0DSSLQJ�$XWKRULW\�LV�D�ERWWOH�QHFN��7KH�SULFHV�RI�WKH�GLJLWDO
GDWD�DUH�WRR�KLJK��LWV�TXDOLW\�LV�WRR�ORZ�DQG�WKH�GHYHORSPHQW�RI�WKH�LQIUDVWUXF�
WXUH�LV�WRR�VORZ��7KLV�LV�FOHDUO\�D�SROLF\�WDVN�WKDW�ZRXOG�VWLPXODWH�WKH�GHYHORS�
PHQW�RI�WKH�*,7�V\VWHP�

7KH�*,7�V\VWHP·V�GHYHORSPHQWDO�SRZHU�LV�DOVR�FKDOOHQJHG�RQ�DQRWKHU�IURQW��7KLV
LV�WKH�LQFUHDVLQJ�VKRUWDJH�RI�SHRSOH�ZLWK�WKH�ULJKW�IRUPDO�FRPSHWHQFH��7KH�XQL�
YHUVLW\�OHYHO�HGXFDWLRQ�JLYLQJ�*,7�FRPSHWHQFH�KDV�EHHQ�VRPHZKDW�QHJOHFWHG�DQG
WKH�V\VWHP�QRZ�H[SHULHQFH�DQ�LQFUHDVLQJ�PLVPDWFK�EHWZHHQ�WKH�GHPDQG�FUHDWHG
E\�GLIIXVLRQ�RI�*,7�DQG�*,6�WR�HYHU�PRUH�DSSOLFDWLRQ�ILHOGV��RQ�RQH�KDQG��DQG�WKH
VXSSO\�RI�SHRSOH�ZLWK�GHHSHU�LQVLJKWV�DQG�ZLGHU�DQG�PRUH�EDVLF�FRPSHWHQFH�LQ
JHRPDWLFV�DQG�RWKHU�EDVLF�*,7�FRPSHWHQFH��RQ�WKH�RWKHU�KDQG��7ZR�RWKHU�IDFWRUV
FRQWULEXWH�IXUWKHU�WR�WKH�QHHG�IRU�D�FULWLFDO�DQDO\VLV�DQG�UHVWUXFWXULQJ�RI�WKH�*,7
HGXFDWLRQ��L��WKHUH�LV�D�WUHQG�WRZDUGV�UHFUXLWLQJ�SHRSOH�ZLWK�ERWK�HGXFDWLRQ�IRU
DQG�VHYHUDO�\HDUV�RI�WUDLQLQJ�ZLWKLQ�WKH�*,7�.,%6·�FXVWRPHU�VHFWRUV��DQG�LL�
WKHUH�LV�D�JURZLQJ�QHHG�IRU�PRUH�WUDGLWLRQDO�,&7�FRQVXOWDQF\�ZRUN�LQ�WKH�*,7
V\VWHP��2QH�RI�WKH�FRQVHTXHQFHV�RI�WKLV�GHYHORSPHQW�VKRXOG�EH�WDNHQ�YHU\�VHUL�
RXVO\�E\�WKH�UHVSRQVLEOH�SROLF\�DXWKRULWLHV��ODUJH�DFWRUV�LQ�WKH�*,7�V\VWHP�FRQ�
VLGHU�LPSRUWLQJ�FRPSHWHQFH�IURP�DEURDG��,PSRUWDQW�FKDQJHV�PD\�EH�LQ�WKH�ZDNH
IROORZLQJ�DQ�H[SHUW�UHSRUW�RQ�WKH�UHVWRUDWLRQ�DQG�UHRUJDQLVDWLRQ�RI�WKH�JHRPDWLF
HGXFDWLRQ�DW�DQG�WKH�1RUZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��1718��

/DFN�RI�FRPSHWHQW�SHRSOH�ZLOO�FOHDUO\�VORZ�GRZQ�WKH�XWLOLVDWLRQ�RI�WKH�SRVVLELOL�
WLHV�WKDW�*,7�RIIHUV�ERWK�IRU�H[LVWLQJ�DQG�IRU�QHZ�EXVLQHVVHV��7KXV��JRYHUQPHQW
SROLF\�PD\�VWLPXODWH�HYROXWLRQ�RI�WKH�*,7�V\VWHP�E\�HQKDQFLQJ�LWV�DZDUHQHVV�RI
WKH�RSSRUWXQLWLHV�RI�WKLV�QHZ�WHFKQRORJ\��)RVWHULQJ�GLYHUVLW\�LQ�VHUYLFHV�DQG
SURGXFWV�E\�FRPSHQVDWLQJ�IRU�LQDGHTXDWH�HFRQRPLF�FRPSHWHQFH�FDQ�FRQVWLWXWH�D
PDMRU�SROLF\�REMHFWLYH��2QH�RI�WKH�PDLQ�WRROV��XVHG�ZLWK�VXFFHVV�LQ�VHYHUDO�FDVHV
LQ�1RUZD\��LV�DGYDQFHG�SURFXUHPHQW�SROLFLHV��6XFK�DGYDQFHG�SURFXUHPHQW�SROL�
FLHV�UHTXLUH�KLJKO\�FRPSHWHQW�XVHUV��DV�LV�LOOXVWUDWHG�ERWK�E\�WKH�FDVH�ZLWK�7HOH�
QRU�1HWW�$6�DQG�RWKHU�ODUJH�SXEOLF�XVHUV�RI�*,7��$�ZLVH�WHFKQRORJ\�SROLF\�ZRXOG
DLP�DW�IRVWHULQJ�VXFK�XVHU�FRPSHWHQFH�DV�ZHOO�DV�XWLOLVLQJ�LW�WR�HQKDQFH�WKH�HFR�
QRPLF�FRPSHWHQFH�RI�*,7�VXSSOLHUV��,I�SURFXUHPHQW�SROLFLHV�UHODWHG�WR�*,7�DUH
KDQGOHG�FRPSHWHQWO\��WKLV�FRXOG�KDYH�D�PDMRU�LQIOXHQFH�RQ�WKH�JURZWK�RI�VPDOO
WHFKQRORJ\�EDVHG�ILUPV�GHYHORSLQJ�QHZ�VHUYLFHV�
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PDSSLQJ�DQG�JHRGDWD�SODQQLQJ HOHFWURQLF�VHD�FKDUWV RULHQWDWLRQ�VHPLQDUV IXQFWLRQDO�VSHFLILFDWLRQV DSSOLFDWLRQ�V\VWHPV�GHVLJQ�DQG

GHYHORSPHQW

ODQG�LQIRUPDWLRQ�V\VWHPV��/,6� ZRUN�VWDWLRQV

JURXQG�FRQWURO�DQG�VXUYH\LQJ PDULQH�GDWD�LQIUDVWUXFWXUH VWUDWHJLF�,7�SODQQLQJ�DQG�FRQ�

VXOWDQF\

FRQFHSWXDO�GHVLJQV SLORW�SURMHFWV JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV

�*,6�

VHUYHUV

XWLOLW\�PDSSLQJ *36��JOREDO�SRVLWLRQLQJ�V\VWHP�

DQG�JHRGHWLF�QHWZRUN�DQDO\VLV

XVHU�QHHGV�DVVHVVPHQW GDWD�PRGHOOLQJ IXOO�WXUQNH\�DSSOLFDWLRQV�V\VWHPV JOREDO�SRVLWLRQLQJ�V\VWHP��*36�

IRU�QDYLJDWLRQ�DQG�SRVLWLRQLQJ

GLJLWLVLQJ�WDEOHV

SKRWRJUDPPHWULF�EDVH�PDSSLQJ GLJLWDO�GDWD�SXEOLVKLQJ IXQFWLRQDO�UHTXLUHPHQWV�GHILQL�

WLRQ

VRIWZDUH�SURJUDPPLQJ IRUHVW�PDQDJHPHQW SORWWHUV

WRSRJUDSKLF�PDSSLQJ GHYHORSPHQW�RI�SURGXFW�FRQ�

FHSWV

UHTXLUHPHQWV�DQDO\VLV SURWRW\SH�GHYHORSPHQW HQYLURQPHQWDO�PRQLWRULQJ�DQG

DQDO\VLV�FRQVXOWDQF\

VFDQQHUV

K\GURJUDSKLF�PDSSLQJ SURGXFW�PDQXIDFWXULQJ�DQG

WHVWLQJ

FRVW�EHQHILW�DQDO\VLV SLORW�DSSOLFDWLRQ�VWXGLHV UHVRXUFH�GHYHORSPHQW�DQG

DQDO\VLV�FRQVXOWDQF\

GLVSOD\V

FDGDVWUDO�PDSSLQJ FRQFHSWXDO�GDWDEDVH�GHVLJQ FRVW�UHFRYHU\�VWUDWHJLHV FRPSOHWH�XVHU�DQG�SURJUDPPHU

GRFXPHQWDWLRQ

URDG�DQG�WUDIILF�SODQQLQJ

ODQG�XVH�PDSSLQJ SK\VLFDO�GDWDEDVH�GHVLJQ SURMHFW�PDQDJHPHQW�DQG�TXDOLW\

FRQWURO

LQWHUQHW�VROXWLRQV XWLOLW\�SODQQLQJ

GLJLWDO�WHUUDLQ�PRGHOV GDWDEDVH�EXLOGLQJ LQVWLWXWLRQDO�SODQQLQJ�DQG�EXLOG�

LQJ

KRPH�SDJH�GHVLJQ�DQG�GHYHO�

RSPHQW

IOHHW�PDQDJHPHQW��WUDFNLQJ�DQG

URXWH�RSWLPLVDWLRQ

*36��JOREDO�SRVLWLRQLQJ�V\VWHP�

EDVHG�VXUYH\LQJ

GRFXPHQWDWLRQ�GHVLJQ�DQG

GHYHORSPHQW

RUJDQLVDWLRQDO�GHYHORSPHQW RQJRLQJ�VXSSRUW UDLOZD\�SODQQLQJ
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UHPRWH�VHQVLQJ�DQG�GLJLWDO�LPDJH

SURFHVVLQJ

GDWD�JUDSKLFV�FRQVXOWDQF\ VWDII�DXJPHQWDWLRQ V\VWHPV�DQG�VRIWZDUH�LQWHJUDWLRQ DLUSRUW�SODQQLQJ

DHULDO�SKRWRJUDSK\ SKRWRJUDSKLFDO�VHUYLFHV V\VWHP�GHVLJQ�DQG�HQJLQHHULQJ LPSOHPHQWDWLRQ�SURFHVVHV ZDWHU�DQG�VHZDJH�SODQQLQJ

GDWD�FROOHFWLRQ��HYDOXDWLRQ�

LQWHUSUHWDWLRQ��FRQYHUVLRQ�DQG

LQWHJUDWLRQ

GHVLJQ�DQG�GHYHORSPHQW�RI

GLJLWDO�FDUWRJUDSKLF�GDWD�SURGXF�

WLRQ�V\VWHPV

WUDLQLQJ�LQ�*,6 ODQGVFDSH�DUFKLWHFWXUH�VHUYLFHV

SULQWLQJ�DQG�SORWWLQJ KDUGZDUH�FRQILJXUDWLRQ

GLJLWDOLVDWLRQ�DQG�VFDQQLQJ TXLFN�VWDUW�VHUYLFHV

LQIRUPDWLRQ�EURNHULQJ SURGXFW�FRPSDULVRQV�DQG

HYDOXDWLRQV
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$QQH[��������/RFDO�DQG�5HJLRQDO�3XEOLF�6HUYLFHV
/$1'�5(&25'6 /$1'�86(�3/$11,1*�$1'
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0$1$*(0(17
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SDUFHO�KLVWRU\�WUDFNLQJ JHQHUDO�SODQ�PDS ODQG�DFTXLVLWLRQ�DQG�GLVSRVLWLRQ VWRUP�GUDLQ�PDSSLQJ�DQG�DQDO\VLV HSLGHPLF�WUDFNLQJ�DQG�DQDO\VLV HFRQRPLF�SODQQLQJ�DQG�GHYHORSPHQW

PXOWLPHGLD�LQWHJUDWLRQ SODQQLQJ�DQG�SURFHVVLQJ�RI�FRQVWUXF�

WLRQ�SHUPLWV

EXLOGLQJ�DQG�SURSHUW\�LQYHQWRU\ VXEGLYLVLRQ�UHYLHZ�DQG�ORW�PDSSLQJ GLVHDVH�FOXVWHULQJ�DQG�FRQWURO FXOWXUDO�SUHVHUYDWLRQ�PDQDJHPHQW

SXEOLF�FRXQWHU�LQTXLU\ DXWRPDWHG�SODQ�SURGXFWLRQ EXLOGLQJ�DQG�SURSHUW\�PDLQWHQDQFH URXWLQJ�RI�VWUHHW�VZHHSLQJ��VDQLWDWLRQ�

WUHH�WULPPLQJ

GUXJ�FRQWURO VRFLDO�VHUYLFHV�PDQDJHPHQW�DQG

GLVWULEXWLRQ

ODQG�YDOXH�PRGHOOLQJ ]RQLQJ�DQG�KRXVLQJ�VWXGLHV EXLOGLQJ�DQG�SURSHUW\�UHEXLOGLQJ FDSLWDO�SURMHFW�SODQQLQJ�DQG�WUDFNLQJ HPHUJHQF\�SODQQLQJ�DQG�UHVSRQVH ZHOIDUH�GLVWULEXWLRQ

VWUHHW�QDPLQJ�DQG�KRXVH�QXPEHULQJ OLQNDJH�WR�SHUPLWWLQJ�V\VWHPV ULVN�DVVHVVPHQW ZRUNSODFH�VDIHW\�DQDO\VLV

DGGUHVVLQJ�DQG�DGGUHVV�PDWFKLQJ FDSLWDO�LPSURYHPHQWV�SODQQLQJ GLVDVWHU�PDQDJHPHQW��SODQQLQJ�DQG

UHVSRQVH

WD[�DVVHVVPHQW

JHRFRGLQJ FHQWUDO�FRPPHUFLDO�GLVWULFWLQJ HPHUJHQF\�SUHSDUHGQHVV�SODQQLQJ WRXULVW�LQIRUPDWLRQ

SDUFHO�LGHQWLILFDWLRQ�DQG�QXPEHULQJ FRQFXUUHQF\�PDQDJHPHQW HPHUJHQF\�UHVSRQVH�URXWLQJ�DQG

UHFRYHU\

GHPRJUDSKLF�DQDO\VLV�DQG�PDSSLQJ

WULS�URXWLQJ�IRU�HIILFLHQW�ILHOG�DVVHVV�

PHQW

ODQG�FDSDELOLW\�DQG�VXLWDELOLW\�DQDO\VLV FULPH�DQDO\VLV XWLOLW\�UDWH�DQG�FRQVXPSWLRQ�DQDO\VLV

DJULFXOWXUDO��ZHWODQG�DQG�SXEOLF�ODQGV

LQYHQWRULHV

SDWURO�EHDW�SODQQLQJ HPSOR\PHQW�DQG�ZDJH�VWDWLVWLFV

GHYHORSPHQW�FRQVWUDLQWV�PDSSLQJ IDFLOLW\�VLWLQJ�DQDO\VLV SURGXFWLRQ�FDSLWDO�DVVHVVPHQW

UHFODPDWLRQ�PRQLWRULQJ IDFLOLW\�PDQDJHPHQW HOHFWLRQ�UHVXOWV�UHSRUWLQJ�DQG�DQDO\VLV

KD]DUGRXV�DUHDV�PDSSLQJ SXEOLF�VDIHW\�YHKLFOH�PDQDJHPHQW SROOLQJ�SODFH�VLWLQJ�DQG�YRWHU�URXWLQJ

ILHOG�RSHUDWLRQV

IORRG�]RQH�PDSSLQJ

PHGLFDO�VHUYLFHV�SODQQLQJ

RXWFRPHV�DQDO\VLV

SDWLHQW�DQDO\VLV
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$QQH[��������0DSSLQJ�*,7�$SSOLFDWLRQV�IRU�1DWXUDO�(QYLURQPHQW

*(1(5$/�(19,5210(17$/�6(59,&(6 )25(675<�$1'�/$1'�0$1$*(0(17

6(59,&(6
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HQYLURQPHQWDO�PRQLWRULQJ��DQDO\VLV�DQG�PDQ�

DJHPHQW

IRUHVW�DQDO\VLV PDSSLQJ�DQG�DQDO\VLV�RI�FURS�SURGXFWLRQ

UHVRXUFH�GHYHORSPHQW��DQDO\VLV�DQG�PDQDJH�

PHQW

ODQG�UHFRUGV�PDQDJHPHQW SRLQW�DQG�FOLFN�IDUP�SUHVFULSWLRQ�PDSV

DOWHUQDWLYH�HQHUJ\�DVVHVVPHQW ODQG�FRYHUDJH�PDQDJHPHQW�DQG�XVH IORZ�PDQDJHPHQW�IURP�ILHOG�WR�SURFHVVLQJ

HIIHFW�VLPXODWLRQV IRUHVW�PDQDJHPHQW FDOFXODWLRQ�RI�ZKROHVDOHV�DQG�UHWDLO�GLVWULEXWLRQ

HQYLURQPHQWDO�VHQVLWLYLW\�LQGH[�PDSSLQJ ZDWHUVKHG�PDQDJHPHQW �MXVW�LQ�WLPH��IDUP�HTXLSPHQW�VFKHGXOLQJ

RLO�VSLOO�FRQWLQJHQF\�SODQQLQJ�DQG�UHVSRQVH PLQHUDOV�PDQDJHPHQW JHRGHPRJUDSKLF�DQDO\VLV�RI�DJULFXOWXUH�PDU�

NHWV

HPHUJHQF\�UHVSRQVH PLOO�ORFDWLRQV�DQG�DFFHVV

GLVDVWHU�UHOLHI�GLVWULEXWLRQ DUHD�HYHQW�V\VWHPV�IRU�IRUHVW�PDQDJHPHQW

KLVWRU\

YHJHWDWLRQ�PDSSLQJ IRUHVW�LQIRUPDWLRQ�PDQDJHPHQW�V\VWHPV��),06�

FRDVWDO�]RQH�PDQDJHPHQW IRUHVW�UHVRXUFH�PDSSLQJ

DLUSRUW�QRLVH�VLPXODWLRQ�DQG�PRQLWRULQJ HFRV\VWHP�PDQDJHPHQW�GHFLVLRQ�VXSSRUW

V\VWHPV

VWUDWHJLF�HQYLURQPHQWDO�GDWDEDVHV

HFRV\VWHP�VWDWXV�DQG�WUHQGV

HQGDQJHUHG�VSHFLHV�DQDO\VLV

JOREDO�FKDQJH�DVVHVVPHQW

QDWLRQDO�SDUNV�PDQDJHPHQW

KD]DUGRXV�ZDVWH�WUDQVSRUWDWLRQ
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DXWRPDWHG�PDSSLQJ�DQG�LQYHQWRU\ WURXEOH�FDOO�DQDO\VLV QHWZRUN�DQG�LQIUDVWUXFWXUH�RSHUDWLRQV HOHFWURQLF�VHD�FKDUWV�PDQDJHPHQW DXWRPDWHG�EDVHPDSSLQJ LQIRUPDWLRQ�IRU�FRPPDQG�WDVNV

SODQQLQJ�DQG�IRUHFDVWLQJ QHWZRUN�PDSSLQJ PDQDJHPHQW�RI�,6'1��OHDVHG�OLQHV

DQG�WHOHSKRQ\�LQWHUFRQQHFWLRQV

QDXWLFDO�QDYLJDWLRQ GLJLWDO�UHVHUYRLU�PRGHOV PDS�SURGXFWLRQ

PDLQWHQDQFH�PDQDJHPHQW�V\VWHPV

�006�

FXVWRPHU�LQIRUPDWLRQ�LQWHUIDFHV ILHOG�VHUYLFH�GLVSDWFK DXWRPDWLF�YHKLFOH�ORFDWLRQ�DQG�WUDFN�

LQJ

UHVHUYRLU�PDQDJHPHQW WHUUDLQ�PDSSLQJ

SUHYHQWLYH�PDLQWHQDQFH�SODQQLQJ GLVWULEXWLRQ�DQDO\VLV IRUHFDVWLQJ GHOLYHU\�YHKLFOH�URXWLQJ�DQG�VFKHGXO�

LQJ

H[SORUDWLRQ VSDWLDO�DQDO\VLV�DQG�WDFWLFDO�DSSOLFD�

WLRQV

HPHUJHQF\�UHVSRQVH�DQG�GLVDVWHU

SUHSDUDWLRQ

PDUNHW�DQDO\VLV PDLQWHQDQFH LQWHOOLJHQW�WUDQVSRUWDWLRQ�V\VWHPV GULOOLQJ QDWLRQDO�PLOLWDU\�FRPPDQG�DSSOLFD�

WLRQV

LQGXVWULDO�ZDVWH�SURJUDP�VXSSRUW SXEOLF�LQIRUPDWLRQ�SUHVHQWDWLRQ�PDS�

SLQJ

VFKHGXOLQJ HTXLSPHQW�IOHHW�RSWLPLVDWLRQ SURGXFWLRQ VDIHW\�LQ�WKH�VNLHV�DQG�DW�VHD

DXWRPDWHG�PHWHU�UHDGLQJ ZRUN�RUGHU�SURFHVVLQJ DGPLQLVWUDWLRQ IOHHW�PDQDJHPHQW OHDVH�PDQDJHPHQW QDXWLFDO�DQG�DHURQDXWLFDO�FKDUW

SURGXFWLRQ

EXVLQHVV�V\VWHPV GHPDQG�VXUYH\�DQG�DQDO\VLV FXVWRPHU�FDUH WUDIILF�UHSRUWV WUDQVSRUW�V\VWHPV IDFLOLWLHV�PDQDJHPHQW

FRQQHFWLRQ�UHYLHZ�DQG�DSSURYDO V\VWHP�LPSOHPHQWDWLRQ VWUDWHJLF�SODQQLQJ WUDQVSRUWDWLRQ�SODQQLQJ�DQG�DQDO\VLV WDQNHU�IOHHW�PDQDJHPHQW HQYLURQPHQWDO�PRQLWRULQJ

ODERUDWRU\�LQIRUPDWLRQ�PDQDJHPHQW

V\VWHPV��/,06�

SODQQLQJ�DQG�GHVLJQ IDFLOLWLHV�SODQQLQJ�DQG�VLWLQJ WUDQVSRUWDWLRQ�HQJLQHHULQJ HPHUJHQF\�UHVSRQVH

PDSV�DQG�UHFRUGV�PDQDJHPHQW SURFHVV�HQJLQHHULQJ�DQG�IHDVLELOLW\

DVVHVVPHQW

IDFLOLWLHV�DQG�ODQG�EDVH�PDSSLQJ RSHUDWLRQV�UHVHDUFK SLSHOLQH�PDQDJHPHQW

SXEOLF�LQIRUPDWLRQ�SUHVHQWDWLRQ�PDS�

SLQJ

V\VWHP�SURWRW\SLQJ�DQG�HQJLQHHULQJ SURFHVVLQJ�DQG�PDQDJHPHQW�RI

PDSSLQJ�GDWD

QDWLRQDO�LQIUDVWUXFWXUH�SODQQLQJ SODQQLQJ�DQG�URXWH�VHOHFWLRQ

VSLOO��DQG�ZDVWHZDWHU�FRQWURO�V\VWHPV FDEOH�URXWLQJ LQIUDVWUXFWXUH�PDQDJHPHQW UHJXODWRU\�UHSRUWLQJ�DQG�SHUPLVVLRQ

VXSHUYLVRU\�FRQWURO�DQG�GDWD�DFTXLVL� VFDQQLQJ�DQG�HOHFWURQLF�DUFKLYHV UDLO�LQYHQWRU\�PDQDJHPHQW HPHUJHQF\�UHVSRQVH�DQG�ORFDWLRQ
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WLRQ��6&$'$� PDSV

V\VWHP�PRGHOOLQJ VSDWLDO�GDWD�ZDUHKRXVH�GHYHORSPHQW� ZDUHKRXVH�HTXLSPHQW�RSWLPLVDWLRQ ULVN�DVVHVVPHQW

UHWULHYDO�RI�K\GURJHRORJLF�LQIRUPDWLRQ LQIRUPDWLRQ�EURNHULQJ JHRFRGLQJ�V\VWHPV FRUURVLRQ�DQDO\VLV

PDUNHWLQJ�DQG�GHPRJUDSKLF�DQDO\VLV VXSSO\�FKDLQ�RSWLPLVDWLRQ DVVHW�SURILWDELOLW\�DQDO\VLV

WURXEOH�DQDO\VLV�DQG�FDOO�V\VWHPV ORFDWLRQ�DOORFDWLRQ�DQDO\VLV VXSSO\�DQG�PDUNHW�DQDO\VLV

³FDOO�EHIRUH�\RX�GLJ´ PDVV�WUDQVLW LQWHJUDWLRQ�RI�GRFXPHQW�PDQDJHPHQW

HOHFWURQLF�\HOORZ�SDJHV�GHYHORSPHQW� ZRUN�RUGHU�PDQDJHPHQW

FDEOH�79

LQWHUQHW�VKRSSLQJ

HOHFWURQLF�FRPPHUFH
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$QQH[��������0DSSLQJ�*,7�$SSOLFDWLRQV�IRU�6RFLR�HFRQRPLF�(QYLURQPHQWV

5(6($5&+�$1'�+,*+(5�('8&$7,21 :+2/(6$/(�$1'�5(7$,/

6(59,&(6

5($/�(67$7(�6(59,&(6 %$1.,1*��),1$1&(�$1'�,1685$1&(

6(59,&(6

0$33,1*�$1'�*(2'$7$

6(59,&(6

DJULFXOWXUH FRPSHWLWLYH�DQDO\VLV VLWH�VHOHFWLRQ�DQG�DQDO\VLV EUDQFK�ORFDWLRQ�SODQQLQJ LQIUDVWUXFWXUH�IRU�JHRJUDSKLF�LQIRUPDWLRQ

DUFKLWHFWXUH GHPRJUDSKLF�DQDO\VLV SURSHUW\�DVVHVVPHQW FRPSHWLWLYH�DQDO\VLV PDQXDO�DQG�DXWRPDWHG�GDWD�FDSWXUH

EXVLQHVV GLVWULEXWLRQ�DQDO\VLV ODQG�DFTXLVLWLRQ�DQG�GLVSRVLWLRQ FXVWRPHU�VHUYLFH GLJLWDO�FDUWRJUDSKLF�GDWD�SURGXFWLRQ

HGXFDWLRQ SURVSHFW�DQDO\VLV EXLOGLQJ�DQG�SURSHUW\�LQYHQWRU\ ORDQ�DGPLQLVWUDWLRQ GLJLWDO�FDUWRJUDSKLF�PDS�SURGXFWLRQ

HQJLQHHULQJ SULFLQJ�DQDO\VLV FRPSHWLWLYH�DQDO\VLV PHUJHU�DQDO\VLV GDWD�FRQYHUVLRQ��UDVWHU�DQG�YHFWRU�IRUPDWV

JHRPDWLFV SHUIRUPDQFH�DQDO\VLV GHPRJUDSKLF�DQDO\VLV�DQG�PDSSLQJ PRUWJDJH�GLVWULEXWLRQ�DQDO\VLV G\QDPLF�PDS�GLVSOD\V

ODZ�DQG�UHDO�HVWDWH VLWH�VHOHFWLRQ�DQG�DQDO\VLV GLVWULEXWLRQ�DQDO\VLV UHJXODWRU\�FRPSOLDQFH LQWHUDFWLYH�LQWHUQHW�PDSSLQJ�DSSOLFDWLRQV

OLEUDU\ JHRFRGLQJ�RI�FXVWRPHU�DQG�IDFLOLW\�ORFDWLRQ SURVSHFW�DQDO\VLV WDUJHW�PDUNHWLQJ WUDYHOOHU�URXWLQJ�DSSOLFDWLRQV

PLOLWDU\�VFLHQFH WHUULWRU\�DOORFDWLRQ SULFLQJ�DQDO\VLV FODLPV�SURFHVVLQJ FDUWRJUDSKLF�GDWD�WUDQVPLVVLRQ

QDWXUDO�UHVRXUFH�PDQDJHPHQW WUDGH�DUHD�GHYHORSPHQW SHUIRUPDQFH�DQDO\VLV PDQDJHG�KHDOWK�FDUH UHDO�WLPH�WUDIILF�PDQDJHPHQW�V\VWHPV

QDWXUDO�VFLHQFHV HOHFWURQLF�\HOORZ�SDJHV WDUJHW�PDUNHWLQJ ULVN�DQDO\VLV

SXEOLF�KHDOWK�DQG�PHGLFLQH PHGLD�SODQQLQJ LQVXUDQFH�XQGHUZULWLQJ

SK\VLFDO�VFLHQFHV UHVSRQVH�WUDFNLQJ FDWDVWURSKH�PDQDJHPHQW

VRFLDO�VFLHQFHV WDUJHW�PDUNHWLQJ

FXVWRPHU�VHUYLFHV�DQG�IDFLOLW\�SURILOH





��

5HIHUHQFHV

&DUOVVRQ��%�DQG�-DFREVVRQ��6����������'LYHUVLW\�&UHDWLRQ�DQG�7HFKQRORJLFDO
6\VWHPV��$�7HFKQRORJ\�3ROLF\�3HUVSHFWLYH��LQ�(GTXLVW��&���HG���������
6\VWHPV�RI�,QQRYDWLRQ��7HFKQRORJLHV��,QVWLWXWLRQV�DQG�2UJDQLVDWLRQV�
3LQWHU��/RQGRQ�

&ODUNH��.��&����������*HWWLQJ�6WDUWHG�ZLWK�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV�
3UHQWLFH�+DOO��1HZ�-HUVH\�

&UDJOLD��0��DQG�&RXFOHOLV��+���HG����������*HRJUDSKLF�,QIRUPDWLRQ�5HVHDUFK�
%ULGJLQJ�WKH�$WODQWLF��7D\ORU�DQG�)UDQFLV��/RQGRQ�

1RUZHJLDQ�0DSSLQJ�$XWKRULW\���������6WUDWHJ\�'RFXPHQW�$��+¡QHIRVV�
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+DQV�&��&KULVWHQVHQ
0nOIRUPXOHULQJ�L�171)�L�0DMRUV�WLG

����
+DQV�&��&KULVWHQVHQ
%DVLVWHNQRORJLHQHV�UROOH�L�LQQRYDVMRQVSURVHVVHQ

����
(ULN�6��5HLQHUW
.RQNXUUDQVHG\NWLJH�EHGULIWHU�RJ�¡NRQRPLVN�WHRUL���PRW�HQ�Q\�IRUVWnHOVH

����
-RKDQ�+DXNQHV
)RUVNQLQJ�RP�WMHQHVWH\WLQJ����������

����
-RKDQ�+DXNQHV
)RUVNQLQJ�RP�WMHQHVWH\WLQJ��8WIRUGULQJHU�IRU�NXQQVNDSVJUXQQODJHW

����

����
-RKDQ�+DXNQHV
(Q�VDPPHQKROGW�WHNQRORJLSROLWLNN"

����
+DQV�&��&KULVWHQVHQ
)RUVNQLQJVSURVMHNWHU��L�LQGXVWULHOO�UHJL�L�.MHPLVN�NRPLWH�L�171)�L�����RJ����
nUHQH

����
$QGHUV�(NHODQG
%UXN�DY�(9(17�YHG�HYDOXHULQJ�DY�6.$3�WLOWDN

����
7HUMH�1RUG�7URQG�(LQDU�3HGHUVHQ
7HOHNRPPXQLNDVMRQ��2IIHQWOLJ�SROLWLNN�RJ�VRVLDOH�DVSHNWHU�IRU�GLVWULEXWLYH
IRUKROG

5/95
(ULF�,YHUVHQ
,PPDWULHOOH�UHWWLJKHWHU�RJ�QRUVN�Q ULQJVSROLWLNN��(W�NRPPHQWHUW�UHIHUDW�WLO
12(�VHPLQDUHW
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$UEHLGVUDSSRUWHQH������WLO�RJ�PHG�������EHVWnU�DY�HPSLULVNH�DQDO\VHU�DY�EODQW
DQQHW�LQQRYDVMRQVDNWLYLWHW�L�Q¡NNHOEUDQVMHU��L�1RUJH

����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��3XOS�DQG�SDSHU

����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��%DVLF�PHWDOV

����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��&KHPLFDOV

����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��%R[HV��FRQWDLQHUV�HWF

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��0HWDO�SURGXFWV

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��0DFKLQHU\

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��(OHFWULFDO�DSSDUDWXV

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��,7

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��7H[WLOH

�����
,QQRYDWLRQ�SHUIRUPDQFH�DW�LQGXVWU\�OHYHO�LQ�1RUZD\��)RRG��EHYHUDJHV�DQG�WR�
EDFFR

�����
.HLWK�6PLWK��(VSHQ�'LHWULFKV�DQG�6YHLQ�2ODY�1nV
7KH�1RUZHJLDQ�1DWLRQDO�,QQRYDWLRQ�6\VWHP��$�VWXG\�RI�NQRZOHGJH�FUHDWLRQ�
GLVWULEXWLRQ�DQG�XVH

�����
(ULF�,YHUVHQ�RJ�7URQG�(LQDU�3HGHUVHQ�PHG�KMHOS�DY�(UODQG�6NRJOL�RJ�.HLWK�6PLWK
3RVWHQV�VWLOOLQJ�L�GHW�JOREDOH�LQIRUPDVMRQVVDPIXQQHW�L�HW�HNVSORUDWLYW�VWXGLXP

����

����
7RUH�6DQGYHQ
$FTXLVLWLRQ�RI�WHFKQRORJ\�LQ�VPDOO�ILUPV

����
-RKDQ�+DXNQHV
5	'�LQ�1RUZD\������²�������$Q�RYHUYLHZ�RI�WKH�JUDQG�VHFWRUV
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-RKDQ�+DXNQHV��3LP�GHQ�+HUWRJ�DQG�,DQ�0LOHV
6HUYLFHV�LQ�WKH�OHDUQLQJ�HFRQRP\���LPSOLFDWLRQV�IRU�WHFKQRORJ\�SROLF\

����
-RKDQ�+DXNQHV�DQG�&ULVWLDQR�$QWRQHOOL
.QRZOHGJH�LQWHQVLYH�VHUYLFHV���ZKDW�LV�WKHLU�UROH"

����
+DQV�&��&KULVWHQVHQ
$QGUHZ�9DQ�GH�9HQV�LQQRYDVMRQVVWXGLHU�RJ�0LQQHVRWD�SURJUDPPHW

����

$��������
)LQQ��UVWDYLN�DQG�6YHLQ�2ODY�1nV
,QVWLWXWLRQDO�PDSSLQJ�RI�WKH�1RUZHJLDQ�QDWLRQDO�V\VWHP�RI�LQQRYDWLRQ

$��������
$UQH�,VDNVHQ�RJ�1LOV�+HQULN�6ROXP
,QQRYDVMRQVVWUDWHJLHU�IRU�$XVW�$JGHU��,QQVSLOO�WLO�6WUDWHJLVN�1 ULQJVSODQ

$��������
(UODQG�6NRJOL
.QRZOHGJH�,QWHQVLYH�%XVL�QHVV�6HUYLFHV��$�6HFRQG�1DWLRQDO�.QRZOHGJH�,QIUD�
VWUXFWXUH"

$��������
(UODQG�6NRJOL
2IIVKRUH�HQJLQHHULQJ�FRQVXOWLQJ�DQG�LQQRYDWLRQ

$��������
6YHLQ�2ODY�1nV��$QGHUV�(NHODQG�RJ�-RKDQ�+DXNQHV
)RUPHOO�NRPSHWDQVH�L�QRUVN�DUEHLGVOLY������������1RHQ�IRUHO¡SLJH�UHVXOWDWHU
IUD�DQDO\VHU�DY�GH�QRUVNH�V\VVHOVHWWLQJVILOHQH

$��������
7URQG�(LQDU�3HGHUVHQ
0DFKLQH�WRRO�VHUYLFHV�DQG�LQQRYDWLRQ

$��������
5RDU�6DPXHOVHQ
*HRJUDSKLF�,QIRUPDWLRQ�7HFKQRORJ\�6HUYLFHV�DQG�WKHLU�5ROH�LQ�&XVWRPHU�,Q�
QRYDWLRQ
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67(3�JUXSSHQ�EOH�HWDEOHUW�L������IRU�n�IRUV\QH

EHVOXWQLQJVWDNHUH�PHG�IRUVNQLQJ�NQ\WWHW�WLO�DOOH
VLGHU�YHG�LQQRYDVMRQ�RJ�WHNQRORJLVN�HQGULQJ��PHG
V UOLJ�YHNW�Sn�IRUKROGHW�PHOORP�LQQRYDVMRQ�
¡NRQRPLVN�YHNVW�RJ�GH�VDPIXQQVPHVVLJH

RPJLYHOVHU��%DVLV�IRU�JUXSSHQV�DUEHLG�HU
HUNMHQQHOVHQ�DY�DW�XWYLNOLQJHQ�LQQHQ�YLWHQVNDS�RJ
WHNQRORJL�HU�IXQGDPHQWDO�IRU�¡NRQRPLVN�YHNVW��'HW
JMHQVWnU�OLNHYHO�PDQJH�XO¡VWH�SUREOHPHU�RPNULQJ

KYRUGDQ�SURVHVVHQ�PHG�YLWHQVNDSHOLJ�RJ
WHNQRORJLVN�HQGULQJ�IRUO¡SHU��RJ�KYRUGDQ�GHQQH
SURVHVVHQ�InU�VDPIXQQVPHVVLJH�RJ�¡NRQRPLVNH
NRQVHNYHQVHU��)RUVWnHOVH�DY�GHQQH�SURVHVVHQ�HU�DY

VWRU�EHW\GQLQJ�IRU�XWIRUPLQJHQ�RJ�LYHUNVHWWHOVHQ�DY
IRUVNQLQJV���WHNQRORJL��RJ�LQQRYDVMRQVSROLWLNNHQ�
)RUVNQLQJHQ�L�67(3�JUXSSHQ�HU�GHUIRU�VHQWUHUW
RPNULQJ�KLVWRULVNH��¡NRQRPLVNH��VRVLRORJLVNH�RJ

RUJDQLVDWRULVNH�VS¡UVPnO�VRP�HU�UHOHYDQWH�IRU�GH
EUHGH�IHOWHQH�LQQRYDVMRQVSROLWLNN�RJ�¡NRQRPLVN
YHNVW�

7KH�67(3�JURXS�ZDV�HVWDEOLVKHG�LQ������WR�VXSSRUW
SROLF\�PDNHUV�ZLWK�UHVHDUFK�RQ�DOO�DVSHFWV�RI
LQQRYDWLRQ�DQG�WHFKQRORJLFDO�FKDQJH��ZLWK�SDUWLFXODU
HPSKDVLV�RQ�WKH�UHODWLRQVKLSV�EHWZHHQ�LQQRYDWLRQ�

HFRQRPLF�JURZWK�DQG�WKH�VRFLDO�FRQWH[W��7KH�EDVLV
RI�WKH�JURXS·V�ZRUN�LV�WKH�UHFRJQLWLRQ�WKDW�VFLHQFH�
WHFKQRORJ\�DQG�LQQRYDWLRQ�DUH�IXQGDPHQWDO�WR
HFRQRPLF�JURZWK��\HW�WKHUH�UHPDLQ�PDQ\�XQUHVROYHG

SUREOHPV�DERXW�KRZ�WKH�SURFHVVHV�RI�VFLHQWLILF�DQG
WHFKQRORJLFDO�FKDQJH�DFWXDOO\�RFFXU��DQG�DERXW�KRZ
WKH\�KDYH�VRFLDO�DQG�HFRQRPLF�LPSDFWV��5HVROYLQJ
VXFK�SUREOHPV�LV�FHQWUDO�WR�WKH�IRUPDWLRQ�DQG

LPSOHPHQWDWLRQ�RI�VFLHQFH��WHFKQRORJ\�DQG
LQQRYDWLRQ�SROLF\��7KH�UHVHDUFK�RI�WKH�67(3�JURXS
FHQWUHV�RQ�KLVWRULFDO��HFRQRPLF��VRFLDO�DQG
RUJDQLVDWLRQDO�LVVXHV�UHOHYDQW�IRU�EURDG�ILHOGV�RI

LQQRYDWLRQ�SROLF\�DQG�HFRQRPLF�JURZWK�


