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0HDVXULQJ�LQQRYDWLRQ�FDSDELOLWLHV�LQ�VRXWKHUQ
DQG�QRUWKHUQ�1RUZD\

���,QQRYDWLRQ�FDSDELOLW\

,Q�WKLV�SDSHU�ZH�VHHN�WR�PDS�GLIIHUHQFHV�LQ�SRVVLELOLWLHV�IRU���DQG�OLPLWDWLRQV�WR��
LQQRYDWLRQ�LQ�VRXWKHUQ�DQG�QRUWKHUQ�1RUZD\��%\�LQQRYDWLRQ�ZH�PHDQ�WHFKQLFDO
FKDQJHV�LQYROYLQJ�VRPH�NLQG�RI�QHZ�NQRZOHGJH��DV�QHZ�RU�LPSURYHG�SURGXFWV�RU
FKDQJHG�SURGXFWLRQ�SURFHVVHV��:H�DOVR�UHJDUG�WKH�HVWDEOLVKPHQW�RI�QHZ�PDUNHWV
DV�LQQRYDWLRQ�

$�ILUP·V�LQQRYDWLRQ�FDSDELOLW\�LV�RIWHQ�UHJDUGHG�DV�EDVHG�RQ�WZR�IDFWRUV���RQ�WKH
RQH�KDQG�WKH�DPRXQW�RU�UDWH�RI�DFFHVVLEOH�NQRZOHGJH�DQG�WHFKQRORJ\�FUHDWLRQ�
2Q�WKH�RWKHU�KDQG�LW�LV�EDVHG�RQ�ZKLFK�H[WHQW�WKH�ILUP�LV�LQYROYHG�LQ�SURFHVVHV�RI
NQRZOHGJH�DQG�WHFKQRORJ\�GLIIXVLRQ�DQG�DGRSWLRQ�

6XFK�D�GLYLVLRQ�DOVR�SXWV�HPSKDVLV�RQ�WKH�IDFW�WKDW�SXUH�5	'�PHDVXUHV�DUH�QRW
VXIILFLHQW�WR�PDS�UHJLRQDO�LQQRYDWLRQ�DFWLYLWLHV��&OHDUO\��RQH�FRXOG�LPDJLQH�LQ�
GXVWULHV��RU�UHJLRQV��ZLWK�D�ORZ�5	'�LQWHQVLW\�DQG�D�KLJK�LQQRYDWLRQ�UDWH��RU
YLFH�YHUVD��+HQFH��IRFXVLQJ�RQ�ERWK�NQRZOHGJH�SURGXFWLRQ�DQG�NQRZOHGJH�DV�
VLPLODWLRQ�ZLOO�EULQJ�D�PRUH�IXOO�SLFWXUH�RI�WKH�TXDOLWLHV�RI�LQQRYDWLRQ�FDSDELOLWLHV
LQ�QRUWKHUQ�DQG�VRXWKHUQ�1RUZD\�

1HZ�OLWHUDWXUH�RQ�LQQRYDWLRQ�WKHRU\�VWUHVVHV�WKDW�LQQRYDWLRQ�UDWHV�DUH�LQIOX�
HQFHG�E\�KRZ�ZHOO�ILUPV�LQWHUDFW�ZLWK�VXUURXQGLQJ�NQRZOHGJH�DQG�WHFKQRORJ\
VXSSOLHUV�LQ�DQ�LQQRYDWLRQ�V\VWHP��$Q�LQQRYDWLRQ�V\VWHP�LV�FRQVWLWXWHG�E\�D
QHWZRUN�RI�NQRZOHGJH�VXSSO\LQJ�DJHQWV��DV�UHVHDUFK�LQVWLWXWLRQV��EXVLQHVV�VHUY�
LFHV��HGXFDWLRQDO�LQVWLWXWLRQV��FXVWRPHUV��WHFKQRORJ\�VXSSOLHUV�HWF���6XFK�QHW�
ZRUNV��LW�LV�DUJXHG��PD\�ZRUN�EHWWHU�LI�WKH\�DUH�JHRJUDSKLFDOO\�DJJORPHUDWHG��
7KH�DUJXPHQW�LV�PDLQO\�WKDW�VLPLODU�VRFLR�FXOWXUDO��LQVWLWXWLRQDO��SROLWLFDO��WHFK�
QRORJLFDO�DQG�KLVWRULFDO�EDFNJURXQG�IDFLOLWDWHV�FRPPXQLFDWLRQ�DQG�FR�RSHUDWLRQ
EHWZHHQ�HFRQRPLF�DJHQWV�ORFDWHG�ZLWKLQ�RQH�UHJLRQ���%\�LQYHVWLJDWLQJ�UHJLRQDO
NQRZOHGJH�DQG�WHFKQRORJ\�SURGXFWLRQ�DQG�FR�RSHUDWLRQ���DQG�FRPSDULQJ�LW�WR�DV�
VLPLODWLRQ�RI�NQRZOHGJH�LQ�ILUPV�LQ�ERWK�VRXWKHUQ�DQG�QRUWKHUQ�1RUZD\���ZH�ZLOO
EH�DEOH�WR�EHWWHU�LOOXVWUDWH�KRZ�WKH�UHVSHFWLYH�LQQRYDWLRQ�V\VWHPV�IXQFWLRQ�LQ
WKHVH�WZR�UHJLRQV�

,QQRYDWLRQ�LQGLFDWRUV

,Q�WKLV�SDSHU�ZH�ZLOO�XVH�VHYHUDO�UHJLRQ�VSHFLILF�LQQRYDWLRQ�LQGLFDWRUV�WR�PDS
WHFKQRORJ\�FUHDWLRQ�DQG�GLIIXVLRQ�LQ�ILUPV�LQ�WZR�UHJLRQV��UHVSHFWLYHO\�VRXWKHUQ
DQG�QRUWKHUQ�1RUZD\��$V�LQGLFDWRUV�IRU�WHFKQRORJ\�DQG�NQRZOHGJH�FUHDWLRQ��ZH
ZLOO�ORRN�DW�UHJLRQDO�5	'�H[SHQGLWXUH��5	'�PDQ�\HDUV��QXPEHU�RI�UHVHDUFKHUV�

�����������������������������������������������
��7RQH�+DUDOGVHQ�������9HNVWSRO�RJ�XWYLNOLQJ
��)RU�D�V\VWHPDWLF�RYHUYLHZ�RI�G\QDPLF�V\VWHP�DSSURDFKHV��VHH�.HLWK�6PLWK�������6\V�
WHP�DSSURDFKHV�WR�LQQRYDWLRQ��2YHUYLHZ�DQG�SROLF\�LVVXHV
��6HH�I�H[�$VKHLP�����
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QXPEHU�RI�LQVWLWXWHV��FROOHJHV�DQG�XQLYHUVLWLHV��HGXFDWLRQ�OHYHO�DQG�DQG�VKDUH�RI
ILUPV�SHUIRUPLQJ�DQG�ILQDQFLQJ�5	'��ER[�&�LQ�)LJXUH�����,QQRYDWLRQ�LQ�ILUPV
ZLOO�EH�PDSSHG�E\�ORRNLQJ�DW�VKDUH�RI�ILUPV�SHUIRUPLQJ�SURGXFW�DQG�SURFHVV�LQ�
QRYDWLRQV��ER[�$���DQG�VKDUH�RI�ILUPV�UHSRUWLQJ�WR�KDYH�HVWDEOLVKHG�QHZ�PDUNHWV�
$OVR��DV�LPSOHPHQWDWLRQ�DQG�XVH�RI�LQIRUPDWLRQ�WHFKQRORJLHV�RIWHQ�DUH�DW�KHDUW
RI�WHFKQRORJLFDO�FKDQJH�LQ�ILUPV��ZH�ZLOO�ORRN�DW�LQ�ZKLFK�H[WHQW�ILUPV�KDYH�DF�
FHVV�SHUVRQHOO�ZLWK�IRUPDO�,7�FRPSHWHQFLHV�DV�RQH�ODVW�ZD\�RI�PHDVXULQJ�LQQRYD�
WLRQ�DFWLYLWLHV�

7KLUGO\��ZH�ZLOO�ORRN�DW�LQGLFDWRUV�RQ�PHFKDQLVPV�ZKLFK�ELQGV�WKHVH�WZR�DFWLYL�
WLHV�WRJHWKHU��:H�ZLOO�ORRN�DW�LQGLFDWRUV�IRU�WHFKQRORJ\�UHODWHG�LQWHU�DFWLYLW\�EH�
WZHHQ�GLIIHUHQW�HFRQRPLF�DJHQWV��ER[�%���7KHVH�LQGLFDWRUV�DUH�SDUWLFLSDWLRQ�LQ
SXEOLF�WHFKQRORJ\�FRQWUDFWV��,)8�2)8�FRQWUDFWV���SDUWLFLSDWLRQ�LQ�WHFKQRORJ\�FR�
RSHUDWLRQ�DQG�SDUWLFLSDWLRQ�LQ�PDUNHW�FR�RSHUDWLRQ�

Figure 1: Innovation capability and relevant indicators for measuring technology
and knowledge creation and diffusion.

,Q�WKH�IROORZLQJ�FKDSWHUV��ZH�ZLOO�ILUVW�ORRN�DW�WKH�WZR�UHJLRQV�VRXWKHUQ�DQG
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0HDVXULQJ�LQQRYDWLRQ�FDSDELOLWLHV�LQ�VRXWKHUQ�DQG�QRUWKHUQ�1RUZD\ �

���6RXWKHUQ�DQG�QRUWKHUQ�1RUZD\

�����3RSXODWLRQ�GLIIHUHQFHV

6RXWKHUQ�1RUZD\�DQG�QRUWKHUQ�1RUZD\�DUH�KHUH�GHILQHG�DV�D�VHW�RI�FRXQWLHV�
1RUWKHUQ�1RUZD\�FRYHUV�WKH�WKUHH�QRUWKHUQ�PRVW�FRXQWLHV��1RUGODQG��7URPV
DQG�)LQQPDUN��6RXWK�HDVWHUQ�1RUZD\��LQ�WKLV�SDSHU�VKRUWHQHG�WR�VRXWKHUQ
1RUZD\��FRYHUV�WKH�ILYH�VRXWK�HDVWHUQ�FRXQWLHV�9HVW�$JGHU��$XVW�$JGHU�
7HOHPDUN���VWIROG�DQG�9HVWIROG��)LJXUH����

Figure 2: Basis information about southern and northern Norway. Source: SSB Sta-
tistical Yearbook 1997.

+LVWRULFDO�EDFNJURXQG�

7RGD\��WKHUH�DUH�ODUJH�GLIIHUHQFHV�LQ�WKH�LQGXVWULDO�VWUXFWXUH�EHWZHHQ�WKH�WZR
UHJLRQV��2QH�WKH�RQH�VLGH�WKHUH�LV�VRXWKHUQ�1RUZD\��ZKLFK�KDV�GHYHORSHG�WR�EH
DQ�DUHD�ZLWK�PXOWLSOH�ODUJH�LQGXVWULDO�DFWLYLWLHV��DV�PDQXIDFWXULQJ�RI�IRRG�DQG
EHYHUDJHV��SURGXFWLRQ�RI�SXOS�DQG�SDSHU��FKHPLFDOV��HOHFWURQLFV�DQG�IHUUR�DQG
PHWDOV��2Q�WKH�RWKHU�VLGH��WKHUH�LV�QRUWKHUQ�1RUZD\��ZLWK�D�UHODWLYHO\�ORZ�GH�
JUHH�RI�LQGXVWULDOLVDWLRQ�

,QGXVWULDOLVDWLRQ�LQ�1RUZD\�LQ�WKH�ODVW�KDOI�RI�WKH���WK�FHQWXU\�ZDV�E\�DQG�ODUJH
D�SURFHVV�WKDW�WRRN�SODFH�LQ�WKH�2VORIMRUG�DUHD��7KH�SURFHVV�ZDV�TXLWH�VLPLODU�WR
WKH�ZD\�%ULWLVK�LQGXVWULDOLVDWLRQ�HYROYHG��DV�VRXWKHUQ�1RUZD\�LQGXVWULDOLVDWLRQ
ZDV�LQ�IXOO\�EDVHG�RQ�WHFKQRORJ\�LPSRUWV�IURP�(QJODQG��7KH�1RUZHJLDQV�KDG�WR
WKLV�SRLQW�EHHQ�QDYDO�PHUFKDQWV��ZLWK�QR�SDUWLFXODU�WHFKQRORJLFDO�NQRZOHGJH�
LQVLJKW�RU�H[SHULHQFH��:KHQ�WKH�LQGXVWULDO�UHYROXWLRQ�HYROYHG�LQ�(QJODQG��1RU�
ZHJLDQV�PHUFKDQWV�LQ�VRXWKHUQ�1RUZD\�VDZ�WKH�SURILW�SRVVLELOLWLHV�WKDW�WKH
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%ULWLVK�WHFKQRORJ\�UHSUHVHQWHG��DQG�WKH\�VWDUWHG�D�ODUJH�VFDOH�WHFKQRORJ\�LPSRU�
WDWLRQ�

7KH�LQGXVWULDOLVDWLRQ�EURXJKW�WR�WRZQ�D�SURIRXQG�FKDQJH�LQ�VWUXFWXUHV�DQG
ZRUNLQJ��DQG�OLIH�VW\OHV��,W�UHSUHVHQWHG�FDSLWDO�LQWHQVLYH�PDVV�SURGXFLQJ�IDFWR�
ULHV�ORFDWHG�LQ�WKH�ODUJHVW�VRXWKHUQ�WRZQV���SURGXFLQJ�¶WUDGLWLRQDO·�JRRGV��DV�WH[�
WLOHV��LURQ��PHWDOV�DQG�ZRRG�SURGXFWV��7KH�WHFKQRORJLFDO�IRFXVLQJ�SRLQW�LQ�WKLV
LQGXVWULDOLVDWLRQ�SURFHVV�ZDV�WKH�ODUJH�VFDOH�¶SODQW·��D�SURGXFWLRQ�XQLW�ZLWK�KLJK
GHJUHHV�RI�PHFDQLVDWLRQ�DQG�GLYLVLRQ�RI�ODERU��7KH�LQGXVWULDOLVDWLRQ�ZDV�ODERU�
DQG�FDSLWDO�LQWHQVLYH��DQG�LW�UDSLGO\�FUHDWHG�ODUJH�VRFLDO�DQG�HFRQRPLF�GLIIHU�
HQFHV�EHWZHHQ�WKH�LQKDELWDQWV�

7KH�LQGXVWULDOLVDWLRQ�GHYHORSPHQW�LQ�QRUWKHUQ�1RUZD\�ZDV�TXLWH�GLIIHUHQW�IURP
WKH�SURFHVV�LQ�VRXWKHUQ�1RUZD\��7KH�DUHD�ZDV�VKHOWHUHG�IURP�PRGHUQ�FDSLWDO�
LVPH�WKURXJK�SROLWLFDO�GHFLVLRQ�PDNLQJ��DQG�WKH�LQKDELWDQWV�H[SORLWHG�WKH�ULFK
DEXQGDQFH�RI�QDWXUDO�UHVRXUFHV�WR�PDLQWDLQ�WKH�KRXVKROG�HFRQRP\��%HIRUH������
WKHUH�ZHUH�OLWWOH�PDQXIDFWXULQJ�LQGXVWU\�LQ�WKH�UHJLRQ��7KHUH�ZHUH�VRPH�DFWLYL�
WLHV�EDVHG�RQ�QDWXUDO�UHVRXUFHV��DV�PLQLQJ�FRPSDQLHV�DQG�PHWDO�SURGXFWLRQ��,Q
DGGLWLRQ��WKHUH�ZHUH�PDQXIDFWXULQJ�RI�ZKDOH�DQ�ILVK�RLO�DQG�IDW��DQG�ZRRG�DQG
ZRRG�SURGXFWV�

6RXWKHUQ�DQG�QRUWKHUQ�1RUZD\�WRGD\

7RGD\��WKHUH�DUH�ODUJH�GLIIHUHQFHV�LQ�SRSXODWLRQ�DQG�LQGXVWU\�VWUXFWXUH�EHWZHHQ
WKH�WZR�UHJLRQV��,Q�WHUPV�RI�XUEDQLVDWLRQ��WKHUH�DUH�PRUH�WRZQV���DQG�D�ODUJHU
VKDUH�RI�SHRSOH�OLYLQJ�LQ�WRZQV���LQ�WKH�VRXWK�WKDQ�LQ�WKH�QRUWK��,Q�VRXWKHUQ
1RUZD\�WKHUH�DUH�HLJKW�WRZQV��ZLWK�PRUH�WKDQ��������LQKDELWDQWV���ZKLOH�WKHUH
DUH�RQO\�WZR�LQ�QRUWKHUQ�1RUZD\���7KH�WKUHH�ODUJHVW�WRZQV�LQ�WKH�VRXWK�DUH
SRSXODWHG�E\�DERXW���������SHUVRQV��ZKLOH�DERXW���������SHUVRQV��LQKDELW�WKH
WKUHH�ODUJHVW�WRZQV�LQ�WKH�QRUWK�����SHUFHQW�RI�WKH�SRSXODWLRQ�LQ�WKH�QRUWKHUQ
FRXQWLHV�OLYHV�LQ�WRZQV�ZLWK�PRUH�WKDQ��������SHUVRQV��ZKLOH�LQ�VRXWKHUQ�1RU�
ZD\����SHUFHQW�RI�WKH�SRSXODWLRQ�OLYH�LQ�VXFK�WRZQV�

7KLV�GLIIHUHQFH�LQ�XUEDQLVDWLRQ�LV�XQGHUOLQHG�E\�WKH�GLIIHUHQFH�LQ�QXPEHU�RI�SHU�
VRQV�OLYLQJ�LQ�HDFK�UHJLRQ��7KH�QRUWKHUQ�FRXQWLHV�FRYHU�WKUHH�WLPHV�DV�PXFK�ODQG
DV�WKH�VRXWKHUQ�FRXQWLHV��ZLWK�RQO\�KDOI�RI�WKH�VRXWKHUQ�SRSXODWLRQ��7KH�QRUWK�
HUQ�FRXQWLHV�FRYHU�DQ�DUHD�RI���������VTXDUH�NP·V��ZLWK�D�SRSXODWLRQ�VLPLODU�WR
WKH�RQH�LQ�2VOR��DERXW���������SHUVRQV����7KH�DYHUDJH�SRSXODWLRQ�GHQVLW\�LQ�WKH
1RUWK�LV�����SHUVRQV�SHU�VTXDUH�NP�

�����������������������������������������������
��0DLQO\�LQ��VWIROG��VHH�ILJ�����DQG�WKH�LQQHU�2VORIMRUG�FRXQWLHV�%XVNHUXG��$NHUVKXV�DQG
2VOR
��7RZQ�LV�KHUH�GHILQHG�DV�SRSXODWLRQ�FOXVWHUV�ZKHUH�GLVWDQFH�EHWZHHQ�KRXVHV�GRHV�QRW
H[FHHG����PHWHUV��3RSXODWLRQ�LQ�WKHVH�FOXVWHUV�DUH�FRXQWHG�ZLWK�QR�UHJDUG�WR�DGPLQLVWUD�
WLYH�OLPLWDWLRQV�
��.ULVWLDQVDQG��9$����������)UHGULNVWDG�������������7¡QVEHUJ��9����������6DUSVERUJ����
��������3RUVJUXQQ��7����������6DQGHIMRUG��9����������6NLHQ��7����������0RVV������������
6RXUFH��66%�6WDWLVWLFDO�<HDUERRN������
��7URPV¡��7����������%RG¡��1����������6RXUFH��66%�6WDWLVWLFDO�<HDUERRN������
��,QFOXGHV�+DUVWDG�ZLWK��������LQKDELWDQWV
���)LJXUHV�IRU�������1RUGODQG���������SHUVRQV��7URPV���������SHUVRQV�DQG�)LQQPDUN
�������SHUVRQV��6RXUFH��66%�VWDWLVWLFDO�\HDUERRN��������7DEOH���
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7KH�ILYH�VRXWKHUQ�FRXQWLHV�FRYHU�DQ�DUHD�����WKH�VL]H�RI�WKH�1RUWK���������VTXDUH
NP·V��ZKLOH�WKH�SRSXODWLRQ�LV�DOPRVW�WZLFH�DV�ODUJH����������SHUVRQV����7KH�DYHU�
DJH�SRSXODWLRQ�GHQVLW\�LQ�WKH�VRXWKHUQ�FRXQWLHV�LV������SHUVRQV�SHU�VTXDUH�NP�

$FFRUGLQJ�WR�WKH�1RUZHJLDQ�(QWHUSULVH�5HJLVWHU�����������SHUVRQV��������SHUFHQW
RI�DOO�FLWL]HQV���ZHUH�HPSOR\HG�LQ�QRUWKHUQ�SULYDWH�VHFWRU�LQGXVWULHV�LQ�������3UL�
YDWH�HPSOR\PHQW�LQ�QRUWKHUQ�1RUZD\�UHSUHVHQWV������SHUFHQW�RI�WKH�QDWLRQDO
SULYDWH�VHFWRU�HPSOR\PHQW��)RU�WKH�VRXWKHUQ�1RUZD\����������SHUVRQV��������
SHUFHQW�RI�WKH�SRSXODWLRQ���ZHUH�HQJDJHG�LQ�SULYDWH�VHFWRU�LQGXVWULHV�LQ������
7KLV�UHSUHVHQWV�������SHUFHQW�RI�WKH�QDWLRQDO�HPSOR\PHQW�LQ�VXFK�LQGXVWULHV�

�����)LUP�VL]H�DQG�HPSOR\PHQW

Figure 3: Share of employment with respect to different firm sizes in Norway, north-
ern Norway and southern Norway, 1995. Source: Norwegian Enterprise Register.
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)LJXUH���VKRZV�DQ�RYHUYLHZ�RQ�KRZ�HPSOR\PHQW�LQ�WKH�GLIIHUHQW�UHJLRQV�DUH
GLVWULEXWHG�ZLWK�UHVSHFW�WR�GLIIHUHQW�HQWUHSULVH�VL]HV��7KH�ILJXUH�UHYHDOV�WKDW
ERWK�VRXWKHUQ�DQG�QRUWKHUQ�1RUZD\�DUH�UHJLRQV�ZLWK�D�KLJKHU�VKDUH�RI
HPSOR\PHQW�LQ�HQWHUSULVHV�ZLWK�OHVV�WKDQ����HPSOR\HHV�WKDQ�WKH�QDWLRQDO
DYHUDJH��,Q�QRUWKHUQ�1RUZD\��DV�PXFK�DV����SHUFHQW�RI�DOO�HPSOR\HHV�ZRUN�LQ
HQWHUSULVHV�ZLWK�OHVV�WKDQ����HPSOR\HHV��ZKLOH�QDWLRQDO�DYHUDJH�LV����SHUFHQW�

7KHUH�H[LVW�IHZ�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�UHJLRQV�DQG�WKH�QDWLRQDO
DYHUDJH�RQ�VKDUH�RI�HPSOR\PHQW�LQ�HQWHUSULVHV�ZLWK��������HPSOR\HHV��7KH
RYHU�UHSUHVHQWDWLRQ�RI�HPSOR\PHQW�LQ�VPDOO�ILUPV�JRHV�WRJHWKHU�ZLWK�D�ORZHU
VKDUH�RI�HPSOR\PHQW�LQ�WKH�ODUJHVW�HQWHUSULVHV���������:KHQ�ZH�ORRN�DW�ILJXUHV
IRU�WKH�ODUJHVW�HQWHUSULVHV��ZH�VHH�WKDW�WKH�VKDUH�RI�HPSOR\PHQW�LQ�WKHVH
FDWHJRULHV�LQ�ERWK�UHJLRQV��LQ�WKH�QRUWKHUQ�UHJLRQ�LQ�SDUWLFXODU��LV�JHQHUDOO\
ORZHU�WKDQ�WKH�QDWLRQDO�DYHUDJH��2Q�QDWLRQDO�OHYHO��DSSUR[LPDWHO\�VHYHQ�SHUFHQW
RI�HPSOR\PHQW�LQ�SULYDWH�VHFWRU�LQGXVWULHV�ZRUN�LQ�HQWHUSULVHV�ZLWK�PRUH�WKDQ
����HPSOR\HHV��,Q�QRUWKHUQ�1RUZD\��WKH�VKDUH�LV�DERXW�KDOI�RI�QDWLRQDO�DYHUDJH�

�����������������������������������������������
���9HVW�$JGHU���������SHUVRQV��$XVW�$JGHU�����������7HOHPDUN����������9HVWIROG��������
DQG��VWIROG���������SHUVRQV��6RXUFH��66%�������7DEOH���
���%HGULIWV��RJ�)RUHWDNVUHJLVWHUHW



� 67(3��:RUNLQJ�3DSHU��$��������

�����,QGXVWULHV��HPSOR\PHQW�DQG�ILUPV

7KH�HPSOR\PHQW�LQ�SULYDWH�VHFWRU�LQGXVWULHV�LQ�WKH�QRUWKHUQ�UHJLRQ�LV��UHODWLYH
WR�SRSXODWLRQ�����SHUFHQW�ORZHU�WKDQ�LQ�WKH�VRXWKHUQ�UHJLRQ�������SHUFHQW�WR�����
SHUFHQW���+RZ�GRHV�WKHVH�HPSOR\PHQW�GLIIHUHQFHV�YDU\�E\�LQGXVWU\"

Figure 4: Number of employees in privat sector industries in northern and southern
Norway, and in manufacturing industries, 1995. Source: Norwegian Enterprise
Register.
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%RWK�LQ�WKH�QRUWKHUQ�DQG�WKH�VRXWKHUQ�UHJLRQ��¶UHWDLO��KRWHOV�DQG�UHVWDXUDQWV·�LV
WKH�ODUJHVW�VHFWRU��PHDVXUHG�LQ�QXPEHU�RI�HPSOR\HHV��)LJXUH�����,Q�WKH�QRUWK�
PRUH�WKDQ��������SHUVRQV�ZRUN�LQ�WKLV�LQGXVWU\��,Q�WKH�VRXWK��DERXW��������SHR�
SOH�DUH�HPSOR\HG�LQ�WKLV�LQGXVWU\��)RU�ERWK�UHJLRQV��¶EXLOGLQJ�DQG�FRQVWUXFWLRQ·�LV
WKH�VHFRQG�ODUJHVW�LQGXVWU\��ZLWK�UHVSHFWLYHO\�������DQG��������HPSOR\HHV�

7KH�WKLUG�DQG�IRXUWK�ODUJHVW�LQGXVWULHV�LQ�WKH�QRUWK�LV�¶IRRG�DQG�EHYHUDJHV·�DQG
¶WUDQVSRUW�DQG�DVVRFLDWHG�VHUYLFHV·��,Q�WKH�VRXWK��·5	'�DQG�EXVLQHVV�VHUYLFHV·
DQG�¶)HUURXV�PHWDOV·�FRQVWLWXWH�WKH�WKLUG�DQG�IRXUWK�ODUJHVW�LQGXVWULHV�

7KH�WZR�ORZHU�IORDWHUV�LQ�)LJXUH���DGG�XS�HPSOR\PHQW�LQ�DOO�PDQXIDFWXULQJ
LQGXVWULHV�LQ�WKH�WZR�UHJLRQV��7KH�ILJXUH�VKRZV�WKDW�WKHUH�DUH�DOPRVW�WKUHH
WLPHV�DV�PDQ\�SHUVRQV�HPSOR\HG�LQ�PDQXIDFWXULQJ�LQGXVWULHV�LQ�WKH�VRXWK�WKDQ
LQ�WKH�QRUWK��UHODWLRQ�IRU�SRSXODWLRQ�LV�DSSUR[LPDWHO\������VHH�)LJXUH�����)LJXUHV
IRU�PDQXIDFWXULQJ�LQGXVWULHV�LQFOXGH�HPSOR\PHQW�LQ�UDZ�PDWHULDOV��PLQLQJ�
WH[WLOH�OHDWKHU��UXEEHU�SODVWLFV��RWKHU�LQGXVWULDO�SURGXFWLRQ��PLQHUDOV�FOD\�JODVV�
PDFKLQH��JUDSKLFDO��HOHFWURQLFV��SDSHU��FKHPLFDO�PLQHUDO�RLO��IRRG�EHYHUDJHV�
IHUUR�PHWDOV�DQG�EXLOGLQJ�FRQVWUXFWLRQ�
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 Figure 5: Twelve of the largest industries in Norway, northern Norway and southern
Norway, ranged after industry’s employment share of total employment in each
region, 1995. Source: Norwegian Enterprise Register.   
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,I�ZH�ORRN�DW�LQGXVWU\�VSHFLILF�HPSOR\PHQW�DV�VKDUH�RI�WRWDO�HPSOR\PHQW��)LJXUH
����ZH�JHW�D�FORVHU�ORRN�DW�UHJLRQDO�VSHFLDOLVDWLRQ�SDWWHUQV���:H�KDYH�DOVR
LQFOXGHG�ILJXUHV�IRU�WKH�QDWLRQDO�DYHUDJH��VR�WKDW�WKH�ILJXUH�JLYHV�XV�D�SRVVLELOLW\
WR�ZHLJKWHQ�WKH�UHJLRQV�DJDLQVW�HDFK�RWKHU�DQG�DJDLQVW�WKH�QDWLRQDO�DYHUDJH��

7KH�ILJXUH�VKRZV�WKDW�WKHUH�DUH�IRXU�LQGXVWULHV�LQ�WKH�1RUWK�ZKLFK�KDYH�D
UHODWLYO\�ODUJHU�VKDUH�RI�HPSOR\PHQW�WKDQ�WKH�FRXQWU\�DV�D�ZKROH��¶UHWDLO��KRWHOV
DQG�UHVWDXUDQWV·��¶EXLOGLQJ�DQG�FRQVWUXFWLRQ·��¶WUDQVSRUW�DQ�DVVRFLDWHG�VHUYLFHV·
DQG�¶IRRG�DQG�EHYHUDJHV·��,Q�DGGLWLRQ��WKH�QRUWKHUQ�UHODWLYH�HPSOR\PHQW�LQ
¶IHUURXV�PHWDOV·�LV�KLJKHU�WKDQ�WKH�1RUZHJLDQ�DYHUDJH�

2I�SDUWLFXODU�LQWHUHVW�LV�WKH�FDWHJRU\�¶�SURGXFWLRQ�RI���IRRG�DQG�EHYHUDJHV·��ZKLFK
LV�SULPDULO\�FRQVWLWXWHG�E\�WKH�ILVK�SURFHVVLQJ�LQGXVWULHV�LQ�WKH�QRUWK��$V�WKH
ILJXUH�VKRZV��WKH�VKDUH�RI�HPSOR\PHQW�LQ�WKLV�LQGXVWU\�LQ�WKH�QRUWK�GRXEOHV�ERWK
WKH�QDWLRQDO�DQG�WKH�VRXWKHUQ�DYHUDJH�

$Q�LQWHUHVWLQJ�DVSHFW�LV�WKDW�WKH�IRXU�LQGXVWULHV�SOD\LQJ�D�UHODWLYH�ODUJH�UROH
�FRPSDUHG�WR�WKH�VRXWK��LQ�WKH�QRUWKHUQ�1RUZHJLDQ�HFRQRP\�DUH�LQGXVWULHV�WKDW
HPSOR\�ODUJH�TXDQWLWLHV�RI�SHRSOH��$OO�LQGXVWULHV�WKDW�FRXQW�IRU�PRUH�WKDQ���
SHUFHQW�RI�WKH�HPSOR\PHQW�HPSOR\�PRUH�WKDQ�������HPSOR\HUV�HDFK��$V�ZH�VKDOO
VHH��WKH�VLWXDWLRQ�IRU�WKH�VRXWK�LV�TXLWH�WKH�RSSRVLWH��DV�VPDOO�LQGXVWULHV
�PHDVXUHG�LQ�QXPEHU�RI�HPSOR\HHV��SOD\�PRUH�LPSRUWDQW�UROHV�LQ�WHUPV�RI
LQGXVWU\·V�VKDUH�RI�HPSOR\PHQW�UHODWLYH�WR�WKH�QDWLRQDO�DYHUDJH��,Q�RWKHU�ZRUGV�
ZKLOH�WKH�QRUWKHUQ�LQGXVWU\�VWUXFWXUH�LV�PDUNHG�E\�D�IHZ�ODUJH�LQGXVWULHV��WKH
VRXWKHUQ�LQGXVWU\�VWUXFWXUH�LV�PRUH�GLYHUVLILHG�

,Q�¶FKHPLFDO�DQG�PLQHUDO�RLO�SURGXFWV·��¶SDSHU·�DQG�¶HOHFWURQLFV·��WKH�VKDUH�RI�WRWDO
HPSOR\PHQW�LQ�WKH�VRXWK�LV�DOPRVW�WZLFH�DV�KLJK�DV�WKH�QDWLRQDO�DYHUDJH�DQG
PXFK�KLJKHU�WKDQ�LQ�WKH�QRUWKHUQ�HFRQRP\��6WLOO��WKHVH�LQGXVWULHV�GR�QRW
DFFRXQW�IRU�PRUH�WKDQ�����SHUFHQW�HDFK�RI�WRWDO�HPSOR\PHQW��,W�LV�¶IHUUR�DQG
PHWDOV·�WKDW�LV�WKH�ODUJHVW�LQGXVWU\�LQ�WKH�VRXWK��DERXW���SHUFHQW�RI�WRWDO
HPSOR\PHQW��UHODWLYH�WR�ERWK�WKH�QDWLRQDO�DQG�1RUWKHUQ�DYHUDJH�VKDUH�RI
HPSOR\PHQW�
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Figure 6: Twelve of the largest industries in Norway, northern Norway and southern
Norway, ranged by number of firm in indystry as share of total number of firms in
each region, 1995. Source: Norwegian Enterprise Register.   
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,Q�)LJXUH����ZH�FRPSDUH�WKH�UHODWLYH�QXPEHU�RI�ILUPV�LQ�HDFK�LQGXVWU\��QXPEHU
RI�ILUPV�LQ�LQGXVWU\�GLYLGHG�E\�DOO�ILUPV�LQ�UHJLRQ���:H�ILQG�WKDW�VKDUH�RI�ILUPV�LQ
HDFK�WKUHH�DUHDV�LV�TXLWH�VLPLODU��1RUWKHUQ�1RUZD\�KDV�D�VRPHZKDW�KLJKHU
VKDUH�RI�ILUPV�LQ�¶UHWDLO��KRWHOV�DQG�UHVWDXUDQWV·��¶WUDQVSRUW·��¶SURSHUW\�DJHQFLHV
DQG�UHQWDO�VHUYLFHV¶�DQG�¶IRRG�DQG�EHYHUDJHV·��7KH�VRXWK�KDV�D�UHODWLYH�KLJKHU
VKDUH�RI�ILUPV�LQ�¶EXLOGLQJ�DQG�FRQVWUXFWLRQ·��¶RWKHU�SHUVRQDO�VHUYLFHV·�DQG�¶ZRRG·�

���.QRZOHGJH�FDSLWDO

�����(GXFDWLRQ�OHYHOV

7KH�JOREDOLVDWLRQ�SURFHVV�LQFUHDVLQJO\�VWUHVVHV�ODERXU�VNLOOV�DQG�FRPSHWHQFLHV�DV
D�FHQWUDO�PHDQ�WR�PDLQWDLQ�ORFDO�FRPSHWLWLYHQHVV����6XFK�FRPSHWHQFLHV�PD\�EH
GLYLGHG�LQWR�LQIRUPDO�FRPSHWHQFLHV�DQG�IRUPDO�FRPSHWHQFLHV��%\�WKH�ILUVW�FDWH�
JRU\�ZH�WKLQN�RI�VNLOOV�REWDLQHG�WKURXJK�IRU�H[DPSOH�SULYDWH�H[SHULHQFH��WKURXJK
WHFKQLFDO�FXULRVLW\�RU�LQ�OHDUQLQJ�E\�GRLQJ�ZRUNLQJ�VLWXDWLRQV��%\�WKH�VHFRQG
FDWHJRU\�ZH�PHDQ�SXEOLFO\�DSSURYHG�HGXFDWLRQ�

,Q�WKLV�VHFWLRQ�ZH�XVH�WKH�ODWWHU�FDWHJRU\�WR�PDS�VNLOOV�LQ�WKH�QRUWKHUQ�DQG
VRXWKHUQ�1RUZD\��:H�FKRVH�WKLV�YDULDEOH�IRU�WZR�UHDVRQV��)LUVWO\�EHFDXVH�WKHUH
H[LVW�HDVLO\�DFFHVVLEOH�DQG�TXLWH�DFFXUDWH�VWDWLVWLFDO�PDWHULDO�RQ�WKLV�WRSLF��6HF�
RQGO\��LQ�VSLWH�RI�WKH�FOHDU�ZHDNQHVVHV�LPSOLHG�ZLWK�WKLV�LQGLFDWRU���LW�FRQWDLQV
QR�LQIRUPDWLRQ�DERXW�LQIRUPDO�WUDLQHG�SHUVRQV���OHYHO�RI�IRUPDO�FRPSHWHQFLHV
VWLOO�UHSUHVHQW�WKH�EHVW�LQGLFDWRU�RQ�WKH�RYHUDOO�UHJLRQDO�VNLOO�OHYHO��,W�LV�FOHDU
WKDW�E\�H[FOXGLQJ�LQIRUPDO�FRPSHWHQFLHV�ZH�UXQ�WKH�ULVN�WKDW�VRPH�FRUH��UHJLRQ�
DOO\�HPEHGGHG�WDFLW�NQRZOHGJHV�DUH�OHIW�RXW��6XFK�ZHDNQHVVHV�RI�WKH�GDWD�VKRXOG
EH�ERUQ�LQ�PLQG�GXULQJ�WKH�IROORZLQJ�SUHVHQWDWLRQ�

�����������������������������������������������
���6HH�IRU�H[��%M¡UQ�$VKHLP������������DQG�%M¡UQ�$VKHLP���$UQH�,VDNVHQ�������67(3
UHSRUWV�������������DQG���������RU�2(&'�������7KH�.QRZOHGJH�EDVHG�(FRQRP\
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Figure 7: Share of persons 16 yrs+, categorised by highest completed education, for
Norway, northern Norway and southern Norway. Source: SSB statistical yearbook,
1997.
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)LJXUH���JLYHV�DQ�RYHUYLHZ�RI�KRZ�VKDUH�RI�WKH�SRSXODWLRQ�����\HDUV����YDULHV
ZLWK�UHVSHFW�WR�HGXFDWLRQ�OHQJWK��LQ�1RUZD\��QRUWKHUQ�1RUZD\�DQG�VRXWKHUQ
1RUZD\��7KH�ILJXUH�VKRZV�WKH�UHODWLYH�VKDUH�RI�SRSXODWLRQ�ZLWK�UHVSHFW�WR
KLJKHVW�FRPSOHWHG�HGXFDWLRQ��ZKHUH�HGXFDWLRQ�OHYHO�LV�GLYLGHG�LQWR�WKUHH�
SULPDU\�VFKRRO������\HDUV���VHFRQGDU\�VFKRRO��������\HDUV��DQG�XQLYHUVLW\��
FROOHJH��������\HDUV��

,Q�QRUWKHUQ�1RUZD\��WKH�VKDUH�RI�SHUVRQV�ZLWK�RQO\�SULPDU\�VFKRRO�LV�ILYH�VL[
SHUFHQW�SRLQWV�KLJKHU�WKDQ�ERWK�WKH�QDWLRQDO�DYHUDJH�DQG�WKH�VKDUH�LQ�WKH
VRXWKHUQ�FRXQWLHV��$OPRVW����SHUFHQW�RI�WKH�SRSXODWLRQ�KDV�SULPDU\�VFKRRO�DV
KLJKHVW�HGXFDWLRQ��ZKLOH�WKH�QDWLRQDO�DYHUDJH�LV�EHORZ����SHUFHQW��7KH�VKDUH�RI
SHRSOH�LQ�WKH�VRXWK�ZLWK�VHFRQGDU\�VFKRRO�LV�KLJKHU�WKDQ�WKH�VKDUH�LQ�ERWK
QRUWKHUQ�1RUZD\�DQG�WKH�FRXQWU\�DV�D�ZKROH�

6XPPLQJ�XS��WKH�QRUWKHUQ�VKDUH�RI�SHRSOH�ZLWK�RQO\�SULPDU\�VFKRRO�LV�KLJKHU
WKDQ�WKH�QDWLRQDO�DYHUDJH��ZKLOH�WKH�VKDUH�RI�SHRSOH�ZLWK�VHFRQGDU\�VFKRRO�LV
FORVH�WR�WKH�QDWLRQDO�DYHUDJH��6RXWKHUQ�1RUZD\��RQ�WKH�FRQWUDU\���KDV�D
UHODWLYHO\�KLJKHU�VKDUH�RI�SHRSOH�ZLWK�VHFRQGDU\�VFKRRO��DQG�FORVH�WR�D�QDWLRQDO
DYHUDJH�LQ�VKDUH�RI�SRSXODWLRQ�ZLWK�SULPDU\�VFKRRO��+HQFH��ERWK�QRUWK�DQG�VRXWK
KDYH�D�ORZHU�VKDUH�RI�SHUVRQV�ZLWK�XQLYHUVLW\�RU�FROOHJH�HGXFDWLRQ�WKDQ�WKH
QDWLRQDO�DYHUDJH��,Q�VRXWK��WKH�VKDUH�RI�SHUVRQV�ZLWK�SULPDU\�VFKRRO�LV
HTXLYDOHQW�WR�WKH�QDWLRQDO�VKDUH��DQG�VKDUH�RI�SHUVRQV�ZLWK�VHFRQGDU\�VFKRRO�LV
VOLJKWO\�KLJKHU�WKDQ�QDWLRQDO�DYHUDJH�����SHUFHQW�FRPSDUHG�WR������SHUFHQW���,Q
QRUWKHUQ�1RUZD\���������SHUVRQV��������SHUFHQW�RI�WKH�SRSXODWLRQ��KDG
FRPSOHWHG�RQH�\HDU�RU�PRUH�RQ�XQLYHUVLW\�RU�FROOHJH���������,Q�WKH�VRXWKHUQ
FRXQWLHV��WKH�QXPEHU�RI�SHUVRQV�ZDV��������SHUVRQV�������SHUFHQW���

�����������������������������������������������
���6RXUFH��66%�HPSOR\PHQW�HPSOR\HU�UHJLVWHU������
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)LJXUH����5HJLVWHUHG�VWXGHQWV�LQ�XQLYHUVLWLHV�DQG�FROOHJHV�LQ�VRXWKHUQ�DQG
QRUWKHUQ�1RUZD\��������RQO\�VWDWH�RZQHG�&ROOHJHV���6RXUFH��.8)��6W��SUS��QU��
�����������

)LJXUH���JLYHV�DQ�RYHUYLHZ�RI�WKH�QXPEHU�RI�VWXGHQWV�DWWHQGLQJ�FROOHJHV�DQG
XQLYHUVLWLHV�LQ�VRXWKHUQ�DQG�QRUWKHUQ�1RUZD\�LQ�������7KHUH�DUH�IRXU�FROOHJHV�LQ
VRXWK��RQH�LQ�HDFK�FRXQW\���H[FHSW�IRU�$XVW�$JGHU�DQG�9HVW�$JGHU�ZKHUH�WKH
FROOHJH�LV�VKDUHG��&ROOHJH�RI�$JGHU�LV�ODUJHVW��ZLWK�DERXW�������VWXGHQWV��&ROOHJH
RI�9HVWIROG�LV�WKH�VPDOOHVW��ZLWK�������VWXGHQWV��$OO�VRXWKHUQ�FRXQWLHV�WRJHWKHU�
�������SHUVRQV�DUH�UHJLVWHUHG�DV�VWXGHQWV��UHSUHVHQWLQJ�DQ�DYHUDJH�RI�DERXW
������VWXGHQWV�SHU�FROOHJH�

,Q�WKH�QRUWKHUQ�FRXQWLHV�WKHUH�DUH�VHYHQ�FROOHJHV�DQG�RQH�XQLYHUVLW\��8QLYHUVLW\
RI�7URPV¡�LV�WKH�ODUJHVW�LQVWLWXWLRQ�RI�WKHP�DOO��ZLWK�������VWXGHQWV��7KH�ODUJHVW
FROOHJH�LV�&ROOHJH�RI�%RG¡��ZLWK�������VWXGHQWV��/DSS�&ROOHJH�LV�WKH�VPDOOHVW�
ZLWK�����VWXGHQWV��7KH�WRWDO�QXPEHU�RI�VWXGHQWV�UHJLVWHUHG�LQ�DOO�WKHVH�LQVWLWX�
WLRQV�ZDV�LQ�������������SHUVRQV��7KLV�JLYHV�DQ�DYHUDJH�RI������VWXGHQWV�
.HHSLQJ�8QLYHUVLW\�RI�7URPV¡�DVLGH�����SHUFHQW�RI�DOO�VWXGHQWV�LQ�WKH�QRUWK���WKH
DYHUDJH�QXPEHU�RI�VWXGHQWV�RQ�FROOHJHV�LQ�QRUWKHUQ�1RUZD\�LV������

)RUPDO�,7�FRPSHWHQFLHV

,Q�1RUZD\��DV�IRU�PRVW�RI�WKH�ZHVWHUQ�HFRQRP\��HPSOR\HHV�ZLWK�KLJK�DQG�IRUPDO
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Table 1: Share of persons in southern and northern Norway with IT education from
university or college (source: SSB employment register)
5HJLRQ 1XPEHU�RI�HP�

SOR\HG�,7�VNLOOHG
SHUVRQV

6KDUH�RI�UH�
JLRQDO�SRSX�
ODWLRQ

6KDUH�RI�QDWLR�
QDO�,7�VNLOOHG
ZRUNIRUFH

1RUWK ����� ������� �����
6RXWK ����� ������� ������
1RUZD\ ������ ������ �����

�����5	'

,Q�WKLV�VHFWLRQ�ZH�PDS�UHVHDUFK�DQG�GHYHORSPHQW�DFWLYLWLHV�LQ�VRXWKHUQ�DQG
QRUWKHUQ�1RUZD\��5HVHDUFK�DQG�GHYHORSPHQW�DFWLYLWLHV�DUH�PRVW�RIWHQ�SHU�
IRUPHG�ZLWKLQ�NQRZOHGJH�LQWHQVLYH�LQVWLWXWLRQV�OLNH�XQLYHUVLWLHV��FROOHJHV�DQG
SULYDWH�LQVWLWXWHV��7KHVH�LQVWLWXWLRQV�KDYH�GLUHFW�DQG�LQGLUHFW�OLQNDJHV�WR�WKH�UH�
JLRQDO�HFRQRP\�LQ�ZKLFK�WKH\�DUH�ORFDWHG��WKURXJK�VWXGHQW�WUDLQLQJ��LQIRUPDO
OLQNV�WR�LQGXVWULHV��PRYHPHQW�RI�SHRSOH��WKURXJK�SHUIRUPDQFH�RI�DSSOLHG�UH�
VHDUFK��WKURXJK�SXEOLFDWLRQV�DQG�VR�RQ�

Figure 9: Number of scientific personnel at universities and colleges in southern and
northern Norway, 1995. Source: NIFU, Instituttsektoren, katalog over forskningsen-
hetene, rapport 5/95.
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Figure 10: Number of students per scientist in colleges and universities in northern
and southern Norway (Source: KUF ibid. and NIFU ibid.).
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Table 2: Research institutes in southern and northern parts of Norway, research di-
rection and number of employees, 1995. Source: NIFU ibid.

5HJLRQ
1DPH�RI�LQVWLWXWH

&DWHJRU\
(PSOR\�
HHV��

7HOHPDUN�WHNQLVN�LQGXVWULHOOH�XWYLNOLQJ�
VVHQWHU

7HFKQRORJ\ ��

7HOHPDUNVIRUVNQLQJ�1RWRGGHQ 6RFLDO�VFLHQFH ��

7HOHPDUNVIRUVNQLQJ�%¡ 6RFLDO�VFLHQFH ��

$JGHUIRUVNQLQJ $OO�DUHDV ��
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6FLHQFH �
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7KUHH�RI�WKH�IRXU�FROOHJHV�LQ�VRXWKHUQ�1RUZD\�LV�DPRQJ�WKH�IRXU�FROOHJHV�ZLWK
PRVW�VWXGHQWV�SHU�VFLHQWLVW������7DEOH���EULQJV�D�FRPSOHWH�RYHUYLHZ�RI�UHVHDUFK
LQVWLWXWLRQV�LQ�WKH�WZR�UHJLRQV��,Q�VRXWK��WKHUH�DUH�VL[�LQVWLWXWHV��ZLWK�DERXW����
HPSOR\HHV��,)(�QRW�LQFOXGHG���7KUHH�RI�WKH�VRXWKHUQ�LQVWLWXWHV�DUH�UHODWHG�WR�VR�
FLDO�VFLHQFH��WZR�DUH�WHFKQRORJLF�DQG�RQH�LV�FRYHULQJ�DOO�DUHDV�

,Q�QRUWKHUQ�1RUZD\��WKHUH�DUH�QLQH�UHVHDUFK�LQVWLWXWHV�ZLWK�����HPSOR\HHV
�(,6&$7�QRW�LQFOXGHG���7KUHH�RI�WKHP�SHUIRUP�VWXGLHV�UHODWHG�WR�VFLHQFH��DV�EL�
RORJ\�RU�SK\VLFV��7KUHH�RI�WKHP�DUH�VRFLDO�VFLHQFH�LQVWLWXWHV��7ZR�LQVWLWXWHV�UH�
ODWHV�WR�VWXGLHV�LQ�WHFKQRORJ\��ZKLOH�RQH�FRYHUV�DOO�DUHDV�

Figure 11: Percentage of firms in Norway, South and North confirming they have
performed R&D (upper floaters) or financed R&D (lower floaters). Source: SSB,
R&D statistics 1995.
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(QWHUSULVHV�LQ�VRXWKHUQ�SDUWV�RI�1RUZD\�WHQG�WR�VSHQG�PRQH\�RQ�5	'�PRUH�RI�
WHQ�WKDQ�ERWK�1RUZD\�LQ�JHQHUDO�DQG�LQ�QRUWKHUQ�1RUZD\�LQ�SDUWLFXODU��$�VWXG\
IURP�66%�LQ������VKRZ�WKDW����SHUFHQW�RI�DOO�ILUPV�ZLWK�PRUH�WKDQ����HPSOR\HHV
LQ�WKH�VRXWKHUQ�FRXQWLHV�KDG�VSHQW�PRQH\�RQ�5	'�WKH�ODVW�WKUHH�\HDUV��)LJXUH
�����)RU�1RUZD\�DV�D�ZKROH��WKH�VDPH�UHVXOW�ZDV����SHUFHQW��IRU�WKH�QRUWKHUQ
FRXQWLHV�WKH�UDWH�ZDV����SHUFHQW�

7KH�VDPH�SDWWHUQ�HUXSWV�LI�ZH�ORRN�DW�ILUPV�SHUIRUPLQJ�5	'�DFWLYLWLHV�����SHU�
FHQW�RI�WKH�ODUJH�DQG�PHGLXP�VL]HG�ILUPV�IURP�WKH�VRXWKHUQ�FRXQWLHV�KDYH�SHU�
IRUPHG�5	'�DFWLYLWLHV��ZKLOH�WKH�QDWLRQDO�DYHUDJH�ZDV����SHUFHQW��,Q�WKH�QRUWK�
WKH�DYHUDJH�ZDV����SHUFHQW�

Table 3: R&D expenditure (1.000 NOK ) in northern Norway, southern Norway and
the whole country. Source: SSB R&D statistics 1995.

5	'�H[SHQGL�
WXUHV

6KDUH�RI�QD�
WLRQ

6KDUH�RI�PDQXI�
HPSO�

1RUWKHUQ�1RU�
ZD\

������ ������ ������

6RXWKHUQ�1RU�
ZD\

��������� ������� ������

1RUZD\ ��������� �������� �������

7KH�ILJXUHV�IURP�)LJXUH����DUH�XQGHUSLQQHG�E\�WKH�UHJLRQDO�GLIIHUHQFHV�LQ�5	'
H[SHQGLWXUHV��7DEOH�����7KH�WDEOH�VKRZV�WKDW�ZKLOH�5	'�H[SHQGLWXUHV�LQ�VRXWK�
HUQ�1RUZD\�UHSUHVHQW������SHUFHQW�RI�DOO�5	'�H[SHQGLWXUH�LQ�1RUZD\��5	'�H[�
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SHQGLWXUHV�LQ�QRUWKHUQ�1RUZD\�DFFRXQWV�IRU�RQO\�����SHUFHQW�RI�WKH�QDWLRQDO
VSHQGLQJ�RQ�5	'���,Q�DEVROXWH�YDOXHV�HQWHUSULVHV�LQ�WKH�VRXWKHUQ�FRXQWLHV
VSHQG�����ELOOLRQ�12.�RQ�5	'��ZKLOH�HQWHUSULVHV�LQ�WKH�QRUWKHUQ�UHJLRQ�VSHQG
�����PLOOLRQ�12.�

,I�ZH�FRPSDUH�WKH�5	'�VKDUHV�RI�QDWLRQDO�5	'�H[SHQGLWXUHV�ZLWK�WKH�UHJLRQV
VKDUH�RI�QDWLRQDO�PDQXIDFWXULQJ�HPSOR\PHQW��ZH�ILQG�WKDW�WKH�5	'�VKDUH�LV
ORZHU�WKDQ�WKH�HPSOR\PHQW�VKDUH�LQ�ERWK�UHJLRQV��1RUWKHUQ�1RUZD\�LV�ZRUVW�RII�
ZLWK�DQ�HPSOR\PHQW�VKDUH�PRUH�WKDQ�WHQ�WLPHV�DV�KLJK�DV�WKH�5	'�VKDUH��,Q
VRXWKHUQ�1RUZD\��WKH�GLIIHUHQFH�LV�DERXW�VL[�SHUFHQW��RU�D�OLWWOH�PRUH�WKDQ�RQH
SHUFHQW�SRLQW�

Table 4: R&D man-years in northern Norway, southern Norway and the whole
country. Source: SSB R&D statistics 1995.

5	'�PDQ�
\HDU

6KDUH�RI�QD�
WLRQ

6KDUH�RI�PDQXI�
HPSO�

1RUWKHUQ�1RU�
ZD\

���� ������ ������

6RXWKHUQ�1RU�
ZD\

������ ������� ������

1RUZD\ ������ �������� �������

7DEOH���VKRZV�DQ�RYHUYLHZ�RI�5	'�PDQ�\HDUV�SHUIRUPHG�LQ�WKH�WZR�UHJLRQV��DQG
LW�IXUWKHU�RXWOLQHV�WKH�GLIIHUHQFH�LQ�5	'�DFWLYLW\�EHWZHHQ�QRUWKHUQ�DQG�VRXWK�
HUQ�1RUZD\��:KLOH�WKH�VRXWKHUQ�SDUW�RI�1RUZD\�SHUIRUPHG������SHUFHQW�RI�DOO
5	'�PDQ�\HDUV��QRUWKHUQ�1RUZD\�RQO\�UHSUHVHQWHG�����SHUFHQW�RI�WKLV�W\SH�RI
DFWLYLW\�

&RPSDUHG�WR�WKH�WZR�UHJLRQV�VKDUH�RI�HPSOR\PHQW�LQ�PDQXIDFWXULQJ�LQGXVWULHV�
ZH�IRU�QRUWKHUQ�1RUZD\�D�FRQWUDVW�EHWZHHQ�WKH�VKDUH�RI�HPSOR\HHV�DQG�WKH
VKDUH�RI�UHVHDUFK�PDQ�\HDUV��$V�ZLWK�5	'�H[SHQGLWXUHV��WKH�GLIIHUHQFH�KHUH�LV
DERXW�WHQ�WLPHV��RU�PRUH�WKDQ�VHYHQ�SHUFHQW�SRLQWV��,QWHUHVWLQJO\��VRXWKHUQ
1RUZD\·V�VKDUH�RI�5	'�PDQ�\HDUV�LV�KLJKHU�WKDQ�WKH�UHJLRQV�VKDUH�RI�HPSOR\�
PHQW�LQ�PDQXIDFWXULQJ�LQGXVWULHV��7KH�5	'�VKDUH�LV����SHUFHQW�KLJKHU�WKDQ�WKH
HPSOR\PHQW�VKDUH��UHSUHVHQWLQJ�DERXW�����SHUFHQW�SRLQWV�

+RZ�GRHV�WKHVH�UHJLRQDO�ILJXUHV�GLVWULEXWH�RQ�GLIIHUHQW�LQGXVWULHV"�,Q�7DEOH���ZH
EULQJ�VWDWLVWLFV�RQ�5	'�H[SHQGLWXUHV�IRU�WKH�WZR�UHJLRQV�EURNHQ�GRZQ�RQ�GLIIHU�
HQW�1$&(�LQGXVWULHV�
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Table 5: R&D expenditure by industry in northern and southern Norway (three most
intensive sectors in both regions highlighted). Source: SSB, R&D survey, 1995

5	'�H[SHQGLWXUH�������

12.�
SHARE OF REGIONAL

SPENDING
Industry

1DFH
1RUWKHUQ
1RUZD\

6RXWKHUQ
1RUZD\

1RUWKHUQ
1RUZD\

6RXWKHUQ
1RUZD\

6KRSV�DQG�VDOH �� ���� ����� ����� �����

2WKHU�VRFLDO�DQG�SHUVRQDO
VHUYLFHV

����

2WKHU�PDQXIDFWXULQJ�SURGXF�
WLRQ

����� ���� �����

&RPSXWLQJ ��

3URSHUW\�DJHQFLHV�DQG�UHQWDO
DIIDLUV

�����

(OHFWURQLFV ����������� ������ ������

)LQDQFLDO�VHUYLFHV�DQG�LQ�
VXUDQFH

����� ����� ������

5	'�DQG�RWKHU�EXVLQHVV�VHUY�
LFHV

����� ����� �����

*UDSKLFDO ��

5XEEHU�DQG�SODVWLFV �� ����� �����

)HUURXV�PHWDOV ����� ���� ������ ������ �����

)DUPLQJ�DQG�IRUHVWU\ ����������� ����� 300 ������ �����

&KHPLFDO��PLQHUDO�RLO ����� ������ ������

(QHUJ\�DQG�ZDWHU�VXSSO\ ������ ��� ����� ����� �����

0DFKLQH �� ���� ����� ����� �����

)RRG�DQG�EHYHUDJHV ����� ����� ����� ������ �����

3XOS�DQG�SDSHU �� ����� �����

3RVW�DQG�WHOHFRPP ��

5DZ�PDWHULDOV �� ����� ����� �����

5RFN��FOD\�DQG�JODVV �� ���� ����� ����� �����

7H[WLOH��OHDWKHU�DQG�FORWKLQJ �������� ���� ��� ����� �����

7UDQVSRUW�DQG�DVVRFLDWHG
VHUYLFHV

����������� ��� �����

7UDQVSRUWDWLRQ�HTXLSPHQW ����� ����� �����

:RRG �� ��� ���� ����� �����

5HWDLO��KRWHOV�DQG�UHVWDXUDQWV �������� ��� ��� ����� �����

7RWDO ����� ������� ������� �������

7KH�WDEOH�LOOXVWUDWHV�VWURQJ�LQGXVWULDO�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�UHJLRQV��,Q
QRUWKHUQ�1RUZD\��WKH�WKUHH�LQGXVWULHV�ZKLFK�VSHQG�PRVW�PRQH\�RQ�5	'�LV�¶)L�
QDQFLDO�VHUYLFHV�DQG�LQVXUDQFH·��1$&(�����������¶)RRG�DQG�EHYHUDJHV·��1$&(
�������DQG�¶)DUPLQJ�DQG�IRUHVWU\·��1$&(���������7KHVH�WKUHH�LQGXVWULHV�DF�
FRXQW�IRU�PRUH�WKDQ����SHUFHQW�RI�DOO�5	'�H[SHQGLWXUH�LQ�WKLV�UHJLRQ��,Q�WKH�WD�
EOH��WKHUH�DUH����RI����LQGXVWULHV�ZKLFK�GRQ·W�KDYH�5	'�H[SHQGLWXUHV�DW�DOO�
$PRQJ�WKHVH�LQGXVWULHV��DUH�¶3RVW�DQG�WHOHFRPPXQLFDWLRQ·��¶*UDSKLFDO·��¶5XEEHU
DQG�SODVWLFV·��¶(OHFWURQLFV·�DQG�¶&RPSXWLQJ·���

�����������������������������������������������
���7KHVH�ILJXUHV�DUH�QRW�WUDQVIHUUDEOH�WR�WKH�ILJXUHV�LQ�)LJXUH����EHFDXVH�RI�GLIIHUHQW
FDWHJRULHV�
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7KH�VRXWKHUQ�LQGXVWULHV�ZKLFK�VSHQG�PRVW�RQ�5	'�VKRZ�DQ�HYHQ�VWURQJHU
¶KHJHPRQLF·�WUHQG�WKDQ�LQ�WKH�QRUWK��¶(OHFWURQLFV·��1$&(��������������DFFRXQW
IRU����SHUFHQW�RI�DOO�5	'�VSHQGLQJ�LQ�WKHVH�FRXQWLHV��ZKLOH�¶&KHPLFDOV�DQG�PLQ�
HUDO�RLO·�DFFRXQWV�IRU������SHUFHQW��,QFOXGLQJ�¶)HUURXV�PHWDOV·��1$&(���������WKH
WKUHH�PRVW�5	'�LQWHQVLYH�LQGXVWULHV�LQ�VRXWKHUQ�1RUZD\�DFFRXQWV�IRU�DERXW���
SHUFHQW�RI�DOO�5	'�LQ�WKHVH�FRXQWLHV��6WLOO��LQ�FRQWUDGLFWLRQ�WR�WKH�QRUWKHUQ�FRXQ�
WLHV�WKHUH�DUH�IHZHU�LQGXVWULHV�ZKLFK�KDYH�5	'�H[SHQGLWXUHV�DW�DOO��,Q�WKH
VRXWK����RI����LQGXVWULHV�GR�QRW�KDYH�5	'�H[SHQGLWXUHV��ZKLOH�DV�PDQ\�DV
HOHYHQ�LQGXVWULHV�DFFRXQWV�IRU���������SHUFHQW�RI�WKH�UHJLRQV�RYHUDOO�5	'�H[SHQ�
GLWXUH�

���7HFKQRORJ\�FR�RSHUDWLRQ

+RZ�GRHV�ILUPV�LQ�QRUWKHUQ�DQG�VRXWKHUQ�1RUZD\�YDU\�ZLWK�UHVSHFW�WR�WHFKQRO�
RJ\�FR�RSHUDWLRQ�ZLWK�H[WHUQDO�SDUWQHUV"�:H�ZLOO�WU\�WR�DQVZHU�WKLV�TXHVWLRQ�E\
WXUQLQJ�WR�UHJLRQDO�VWDWLVWLFV�RQ�WR�ZKLFK�H[WHQW�ILUPV�KDYH�HVWDEOLVKHG�PDUNHW
FR�RSHUDWLRQ�ZLWK�RWKHU�DFWRUV��ZKHWKHU�WKH\�KDYH�HVWDEOLVKHG�WHFKQRORJ\�FR�
RSHUDWLRQ�RU�QRW�ZLWK�RWKHUV��DQG�WR�ZKLFK�H[WHQW�ILUPV�KDYH�HVWDEOLVKHG�SXEOLF
SURGXFW�GHYHORSPHQW�FRQWUDFWV��7KH�IRXU�YDULDEOHV�DUH�

➨ HVWDEOLVKPHQW�RI�PDUNHW�FR�RSHUDWLRQ�
➨ SDUWLFLSDWLRQ�LQ�WHFKQRORJ\�FR�RSHUDWLRQ�
➨ LQGXVWULDO�WHFKQRORJ\�FRQWUDFWV��,)8�FRQWUDFWV���DQG
➨ SXEOLF�SURFXUHPHQW�WHFKQRORJ\�FRQWUDFWV��2)8�FRQWUDFWV��

,Q�WKH�ILUVW�VHFWLRQ��ZH�ORRN�DW�ILUPV�ZLWK�PRUH�WKDQ����HPSOR\HHV��PHGLXP�
VL]HG�DQG�ODUJH�ILUPV���,Q�WKH�QH[W�VHFWLRQ�ZH�ORRN�DW�ILUPV�ZLWK�������HPSOR\HHV
�VPDOO�ILUPV��

�����)LUPV�ZLWK�PRUH�WKDQ����HPSOR\HHV

,Q�WKLV�VHFWLRQ��ZH�ORRN�DW�ILUPV�ZLWK�PRUH�WKDQ����HPSOR\HHV��:H�ZLOO�ILQG�WKDW
QRUWKHUQ�ILUPV�KDYH�D�KLJKHU�UDWH�WKDQ�QDWLRQDO�DYHUDJH�RQ�PDUNHW�FR�RSHUDWLRQ�
ZKLOH�WKH�VKDUH�RQ�WKH�RWKHU�YDULDEOHV�DUH�VLPLODU�RU�OHVV�WKH�QDWLRQDO�DYHUDJH�
)RU�WKH�VRXWKHUQ�ILUPV��WKH\�KDYH�D�KLJKHU�UDWH�WKDQ�QDWLRQDO�DYHUDJH�LQ�WHFK�
QRORJ\�FR�RSHUDWLRQ�DQG�VRPH�SXEOLF�WHFKQRORJ\�GHYHORSPHQW�FRQWUDFWV�

Table 6: Medium-sized and large firms (>50 employees) in northern Norway, south-
ern Norway and Norway reporting they have established market co-operation.
Source: SSB R&D survey, 1995.

5HJLRQ 7RWDO
QXPEHU�RI
ILUPV
DVNHG

)LUPV�ZLWK
PDUNHW�FR�
RSHUDWLRQ

)LUPV�ZLWK
QR�PDUNHW
FR�
RSHUDWLRQ

1RUWK ��� �� ������ �� ���
6RXWK ��� ��� ������ ��� �����
1RUZD\ ���� ��� ������ ���� �����
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7DEOH���EULQJV�DQ�RYHUYLHZ�RQ�KRZ�ILUPV�UHSRUW�ZKHWKHU�WKH\�KDYH�HVWDEOLVKHG
PDUNHW�FR�RSHUDWLRQ�RU�QRW��$V�WKH�WDEOH�VKRZV��QRUWKHUQ�HQWHUSULVHV�DUH�PRUH
OLNHO\�WR�GHYHORS�PDUNHW�FR�RSHUDWLRQ�WKDQ�RWKHU�ILUPV��ERWK�FRPSDUHG�WR�VRXWK�
HUQ�ILUPV�DQG�WR��WKH�QDWLRQDO�DYHUDJH�����SHUFHQW�RI�����QRUWKHUQ�ILUPV�UHSRUW
WKH\�KDYH�GHYHORSHG�PDUNHW�FR�RSHUDWLRQ�WKH�ODVW�WKUHH�\HDUV��DOPRVW�IRXU�SHU�
FHQW�SRLQWV�PRUH�WKDQ�ERWK�WKH�VRXWKHUQ�DQG�WKH�QDWLRQDO�DYHUDJH�

Table 7: Medium-sized and large firms (>50 employees) in northern Norway, south-
ern Norway and Norway reporting they participate in technology co-operation.
Source: SSB R&D survey, 1995.

5HJLRQ 7RWDO
QXPEHU�RI
ILUPV
DVNHG

)LUPV�ZLWK
WHFKQRORJ\
FR�
RSHUDWLRQ

)LUPV�ZLWK
QR�WHFKQRO�
RJ\�FR�
RSHUDWLRQ

1RUWK ��� �� ����� �� �����
6RXWK ��� ��� ����� ��� �����
1RUZD\ ���� ��� ����� ���� �����

7DEOH���EULQJV�DQ�RYHUYLHZ�RQ�KRZ�ILUPV�LQ�WKH�WZR�UHJLRQV�GLIIHU�ZLWK�UHVSHFW�WR
WHFKQRORJ\�FR�RSHUDWLRQ��7KH�WDEOH�VKRZV�WKDW�WKH�VKDUH�RI�VRXWKHUQ�FRPSDQLHV
SHUIRUPLQJ�WHFKQRORJ\�FR�RSHUDWLRQ�FRPHV�RXW�PXFK�KLJKHU�WKDQ�LQ�WKH�QRUWKHUQ
FRXQWLHV��:KLOH����SHUFHQW�RI�WKH�VRXWKHUQ�FRPSDQLHV�DQVZHUHG�WKDW�WKH\�SHU�
IRUPHG�WHFKQRORJ\�FR�RSHUDWLRQ��RQO\������SHUFHQW�RI�WKH�ILUPV�LQ�WKH�QRUWKHUQ
UHJLRQ�DQVZHUHG�WKH�VDPH��7KH�QDWLRQDO�DYHUDJH�ZDV������SHUFHQW�

Table 8: Medium-sized and large firms (>50 employees) in northern Norway, south-
ern Norway and Norway with IFU-contracts. Source: SSB R&D survey, 1995.

5HJLRQ 7RWDO
QXPEHU�RI
ILUPV
DVNHG

)LUPV�ZLWK
,)8�FRQ�
WUDFWV

)LUPV�ZLWK
QR�,)8�FRQ�
WUDFWV

1RUWK ��� � ���� ��� �����
6RXWK ��� �� ���� ��� �����
1RUZD\ ���� ��� ���� ���� �����

7KH�VRXWKHUQ�FRPSDQLHV�GR�DOVR�WHQG�WR�SDUWLFLSDWH�LQ�,)8���FRQWUDFWV�PRUH�RI�
WHQ�WKDQ�QRUWKHUQ�ILUPV��7DEOH�����:KLOH�����SHUFHQW�RI�WKH�VRXWKHUQ�FRPSDQLHV
����RI������KDG�JRW�,)8�FRQWUDFWV�LQ�������WKH�VDPH�VKDUH�IRU�QRUWKHUQ�ILUPV�ZDV
����SHUFHQW����RI�������7KH�QDWLRQDO�DYHUDJH�ZDV�����SHUFHQW��RU�����RI�����
ILUPV�

�����������������������������������������������
���,QGXVWULDO�5	'�FRQWUDFWV��SXEOLFO\�VSRQVRUHG�WHFKQRORJ\�GHYHORSPHQW�FRQWUDFWV�EH�
WZHHQ�ODUJH�HQWHUSULVHV�DQG�60(��DLPHG�DW�LQFUHDVLQJ�WHFKQRORJLFDO�IORZV�IURP�ODUJH�WR
VPDOOHU�HQWHUSULVHV��VHH�+DXNQHV��67(3�UHSRUW�������SS����
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Table 9: Medium-sized and large firms (>50 employees) in northern Norway, south-
ern Norway and Norway with OFU contracts. Source: SSB R&D survey, 1995.

5HJLRQ 7RWDO
QXPEHU�RI
ILUPV
DVNHG

)LUPV�ZLWK
2)8�FRQ�
WUDFWV

)LUPV�ZLWK
QR�2)8
FRQWUDFWV

1RUWK ��� � ���� ��� �����
6RXWK ��� �� ���� ��� �����
1RUZD\ ���� ��� ���� ���� �����

)LJXUHV�IRU�ILUPV�ZLWK�2)8���FRQWUDFWV�VKRZV�WKDW�QRUWKHUQ�HQWHUSULVHV�KDYH�D
VOLJKWO\�VWURQJHU�WHQGHQF\�WR�SDUWLFLSDWH�WKDQ�ZLWK�,)8�FRQWUDFWV��7DEOH����
+RZHYHU��WKH�GLIIHUHQFHV�DUH�VPDOO��LQ�VRXWK�DQG�QRUWK��UHVSHFWLYHO\�����SHUFHQW
DQG�����SHUFHQW�RI�WKH�ILUPV�KDG�2)8�FRQWUDFWV�LQ�������%RWK�DUHDV�ZDV�EHORZ
WKH�QDWLRQDO�DYHUDJH��ZKLFK�ZDV�����SHUFHQW�

�����)LUPV�ZLWK�������HPSOR\HHV

7KLV�VHFWLRQV�ORRN�DW�ILUPV�ZLWK�������HPSOR\HHV��:H�ZLOO�ILQG�WKDW�QRUWKHUQ
ILUPV�KDYH�D�KLJKHU�VKDUH�WKDQ�QDWLRQDO�DYHUDJH�LQ�PDUNHW�FR�RSHUDWLRQ�DQG
2)8�FRQWUDFWV��7KH�VRXWKHUQ�ILUPV�KDYH�D�KLJKHU�UDWH�WKDQ�QDWLRQDO�DYHUDJH�LQ
,)8�DQG�2)8�FRQWUDFWV�

Table 10: Small firms (10-50 employees) in northern Norway, southern Norway and
Norway with market co-operation. Source: SSB R&D survey, 1995.

5HJLRQ 7RWDO
QXPEHU�RI
ILUPV
DVNHG

)LUPV�ZLWK
PDUNHW�FR�
RSHUDWLRQ

)LUPV�ZLWK
QR�PDUNHW
FR�
RSHUDWLRQ

1RUWK ��� �� ����� ��� �����
6RXWK ��� �� ����� ��� �����
1RUZD\ ���� ��� ����� ���� �����

7KH�VKDUH�RI�ILUPV�KDYLQJ�PDUNHW�FR�RSHUDWLRQ�LV�VOLJKWO\�KLJKHU�LQ�WKH�QRUWKHUQ
FRXQWLHV�WKDQ�LQ�WKH�VRXWKHUQ��7DEOH���������RI�����ILUPV�������SHUFHQW��LQ�1RUG�
ODQG��7URPV�DQG�)LQQPDUN�SDUWLFLSDWHV�LQ�VXFK�FR�RSHUDWLRQ��ZKLOH����RI����
VRXWKHUQ�ILUPV�������SHUFHQW��GR�WKH�VDPH��7KH�QDWLRQDO�DYHUDJH�LV������SHUFHQW�

�����������������������������������������������
���3XEOLF�5	'�FRQWUDFWV��FDVHV�ZKHUH�SXEOLF�SURFXUHPHQW�DJUHHPHQWV�GHPDQG�QHZ�WHFK�
QLFDO�VROXWLRQV�IURP�WKH�VXSSO\LQJ�ILUP�
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Table 11: Small firms (10-50 employees) in northern Norway, southern Norway and
in Norway participating in technology co-operation. Source: SSB R&D survey, 1995.

5HJLRQ 7RWDO
QXPEHU�RI
ILUPV
DVNHG

)LUPV�ZLWK
WHFKQRORJ\
FR�
RSHUDWLRQ

)LUPV�ZLWK
QR�WHFKQRO�
RJ\�FR�
RSHUDWLRQ

1RUWK ��� �� ����� ��� �����
6RXWK ��� �� ����� ��� �����
1RUZD\ ���� ��� ����� ���� �����

7DEOH����ORRNV�DW�VKDUH�RI�60(V�SDUWLFLSDWLQJ�LQ�WHFKQRORJ\�FR�RSHUDWLRQ��:KLOH
WKH�QDWLRQDO�DYHUDJH�LV����SHUFHQW�������SHUFHQW�RI�WKH�QRUWKHUQ�ILUPV�����RI�����
UHSRUW�WKH\�SDUWLFLSDWH�LQ�VXFK�FR�RSHUDWLRQ��,Q�VRXWK�����SHUFHQW�����RI������UH�
SRUW�WKH�VDPH�

Table 12: Small firms (10-50 employees) in northern Norway, southern Norway and
Norway with IFU contracts. Source: SSB R&D survey, 1995.

5HJLRQ 7RWDO
QXPEHU�RI
ILUPV
DVNHG

)LUPV�ZLWK
,)8�FRQ�
WUDFWV

)LUPV�ZLWK
QR�,)8�FRQ�
WUDFWV

1RUWK ��� � ���� ��� �����
6RXWK ��� �� ���� ��� �����
1RUZD\ ���� �� ���� ���� �����

7DEOH����ORRNV�DW�VKDUH�RI�ILUPV�ZLWK�,)8�FRQWUDFWV��7KH�VRXWKHUQ�ILUPV�KDYH�D
KLJKHU�VKDUH�WKDQ�ERWK�WKH�QRUWKHUQ�ILUPV�DQG�WKH�QDWLRQDO�DYHUDJH������SHUFHQW�
RU����RI�����ILUPV��KDYH�VXFK�FRQWUDFWV��7KH�VKDUH�RI�QRUWKHUQ�ILUPV�ZLWK�VXFK
FRQWUDFWV�LV���SHUFHQW����RI�����ILUPV���ZKLOH�WKH�QDWLRQDO�DYHUDJH�LV�����SHUFHQW�

Table 13: Small firms (10-50 employees) in northern Norway, southern Norway and
Norway with OFU contracts. Source: SSB R&D survey, 1995.

5HJLRQ 7RWDO
QXPEHU�RI
ILUPV
DVNHG

)LUPV�ZLWK
2)8�FRQ�
WUDFWV

)LUPV�ZLWK
QR�2)8
FRQWUDFWV

1RUWK ��� � ���� ��� �����
6RXWK ��� �� ���� ��� �����
1RUZD\ ���� �� ���� ���� �����

$V�IRU�,)8�FRQWUDFWV��WKH�ILJXUHV�IRU�2)8�FRQWUDFWV�DUH�YHU\�PXFK�WKH�VDPH�
6RXWKHUQ�ILUPV�KDYH�D�VKDUH�RQ�����SHUFHQW�����RI�����ILUPV��ZKLFK�LV�VOLJKWO\
KLJKHU�WKDQ�QDWLRQ�DYHUDJH�RQ�����SHUFHQW��7KH�QRUWKHUQ�ILUPV�KDYH�D�VKDUH�DO�
PRVW�VLPLODU�WR�WKH�QDWLRQDO�DYHUDJH����RI�����ILUPV��
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���,QQRYDWLRQ�DFWLYLWLHV

:H�KDYH�ORRNHG�DW�WZR�EURDG�ZD\V�RI�PHDVXULQJ�LQQRYDWLRQ�DFWLYLWLHV��D��5	'
DQG�HGXFDWLRQ�DFWLYLWLWHV��DV�UHVHDUFK�PDQ�\HDUV��QXPEHU�DQG�GLUHFWLRQ�RI
NQRZOHGJH�DQG�SULYDWH�UHVHDUFK�LQVWLWXWLRQV�HWF���DQG�E��WHFKQRORJ\�FR�RSHUDWLRQ�
DV�SDUWLFLSDWLRQ�LQ�2)8�RU�,)8�FRQWUDFWV��RU�SDUWLFLSDWLRQ�LQ�WHFKQRORJ\�DQG
PDUNHG�FR�RSHUDWLRQ�

+RZ�GR�WKHVH�WZR�IRUPV�RI�DFWLYLWLHV�FRUUHODWH�ZLWK�PHDVXUHDEOH�LQQRYDWLRQ�DF�
WLYLWLHV�LQ�WKHVH�WZR�UHJLRQV"�,Q�WKH�IROORZLQJ��ZH�VKDOO�ORRN�DW�IRXU�LQGLFDWRUV
DLPHG�DW�PHDVXULQJ�LQQRYDWLRQ�DFWLYLWLHV�LQ�QRUWKHUQ�DQG�VRXWKHUQ�1RUZD\�
7KHVH�LQGLFDWRUV�DUH�

➨ SURGXFW�LQQRYDWLRQ�DFWLYLWLHV�
➨ SURFHVV�LQQRYDWLRQ�DFWLYLWLHV�
➨ HVWDEOLVKPHQW�RI�QHZ�PDUNHWV�DQG

,Q�WKH�ILUVW�VHFWLRQ��ZH�ORRN�DW�WKH�WKUHH�ILUVW�LQGLFDWRUV�DQG�ILUPV�ZLWK�PRUH
WKDQ����HPSOR\HHV��PHGLXP�VL]HG�DQG�ODUJH�ILUPV���,Q�WKH�QH[W�VHFWLRQ�ZH�ORRN
DW�WKH�VDPH�LQGLFDWRUV�IRU�ILUPV�ZLWK�������HPSOR\HHV��VPDOO�ILUPV���)LQDOO\��ZH
ORRN�DW�VKDUH�RI�SRSXODWLRQ�ZLWK�IRUPDO�,7�FRPSHWHQFLHV�

�����,QQRYDWLRQ�LQ�ILUPV�ZLWK�PRUH�WKDQ����HPSOR\HHV

,Q�WKLV�VHFWLRQ��ZH�ORRN�DW�ILUPV�ZLWK�PRUH�WKDQ����HPSOR\HHV��:H�ZLOO�ILQG�WKDW
QRUWKHUQ�ILUPV�KDYH�D�KLJKHU�UDWH�WKDQ�QDWLRQDO�DYHUDJH�LQ�SURFHVV�LQQRYDWLRQ
DFWLYLWLHV�ZKLOH�WKH�VKDUH�RQ�WKH�RWKHU�YDULDEOHV�DUH�VLPLODU�RU�OHVV�WKH�QDWLRQDO
DYHUDJH��)RU�WKH�VRXWKHUQ�ILUPV��WKH\�KDYH�D�KLJKHU�UDWH�WKDQ�QDWLRQDO�DYHUDJH
LQ�SURGXFW�LQQRYDWLRQ��SURFHVV�LQQRYDWLRQ�DQG�QHZ�PDUNHWV�

Table 14: Medium-sized and large firms (>50 employees) in northern Norway,
southern Norway and Norway with product innovations. Source: SSB R&D survey,
1995.

5HJLRQ
7RWDO�QXPEHU

2)�),506
$6.('

3URGXFW�LQ�
QRYDWLRQV

1R�SURGXFW
LQQRYDWLRQ

1RUWK ��� �� ����� �� �����
6RXWK ��� ��� ����� ��� �����
1RUZD\ ���� ��� ����� ���� �����

,Q�D�66%�VXUYH\�����RI�����HQWHUSULVHV�������SHUFHQW��LQ�WKH�QRUWKHUQ�FRXQWLHV
UHVSRQGHG�WKH\�KDG�LQWURGXFHG�QHZ�RU�LPSURYHG�SURGXFWV�WR�WKH�PDUNHW�GXULQJ
WKH�ODVW�WKUHH�\HDUV��7DEOH������7KLV�LV�QLQH�SHUFHQW�SRLQWV�OHVV�WKDQ�QDWLRQDO�DY�
HUDJH�������SHUFHQW�

)RU�VRXWKHUQ�1RUZD\��WKH�VKDUH�RI�ILUPV�ZLWK�SURGXFW�LQQRYDWLRQ�ZDV�VOLJKWO\
KLJKHU������RI�����ILUPV�UHSRUWHG�SURGXFW�LQQRYDWLRQV�������SHUFHQW���7KLV�UHVXOW
LV�VOLJKWO\�KLJKHU�WKDQ�WKH�QDWLRQDO�DYHUDJH�
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Table 15: Medium-sized and large firms (>50 employees) in northern Norway,
southern Norway and Norway with process innovations. Source: SSB R&D survey,
1995.
5HJLRQ 7RWDO�QXP�

EHU�RI�ILUPV
DVNHG

3URFHVV�LQ�
QRYDWLRQV

1R�SURFHVV
LQQRYDWLRQ

1RUWK ��� �� ����
�

�� �����

6RXWK ��� ��� ����
�

��� �����

1RUZD\ ���� ��� ����
�

���� �����

7DEOH����VKRZV�KRZ�HQWHUSULVHV�LQ�WKH�GLIIHUHQW�UHJLRQV�DQVZHUHG�WR�D�TXHVWLRQ
RQ�ZKHWKHU�WKH\�KDG�SHUIRUPHG�SURFHVV�LQQRYDWLRQ�RU�QRW��,Q�RSSRVLWLRQ�WR�WKH
UHVXOWV�WKDW�GHULYHG�IURP�WKH�SURGXFW�LQQRYDWLRQ�VXUYH\��ERWK�VRXWKHUQ�DQG
QRUWKHUQ�1RUZD\�FDPH�RXW�ZLWK�D�VKDUH�RI�HQWHUSULVHV�VD\LQJ�WKH\�KDG�SHU�
IRUPHG�SURFHVV�LQQRYDWLRQ�KLJKHU�WKDQ�WKH�QDWLRQDO�DYHUDJH�����RI�����ILUPV�LQ
WKH�QRUWKHUQ�FRXQWLHV�������SHUFHQW��UHVSRQGHG�WKDW�WKH\�KDG�SHUIRUPHG�SURFHVV
LQQRYDWLRQV��ZKLOH������SHUFHQW�RI�WKH�VRXWKHUQ�ILUPV�UHSRUWHG�WKH�VDPH��7KH�QD�
WLRQDO�DYHUDJH�ZDV������SHUFHQW�

Table 16: Medium-sized and large firms (>50 employees) in northern Norway,
southern Norway and Norway reporting they have established new markets. Source:
SSB R&D survey, 1995.

5HJLRQ
7RWDO�QXP�
EHU�RI�ILUP
DVNHG

)LUPV�ZLWK
QHZ�PDU�
NHW

)LUPV�ZLWK
QR�QHZ
PDUNHW

1RUWK ��� �� ������ �� �����
6RXWK ��� ��� ������ ��� �����
1RUZD\ ���� ��� ������ ���� �����

,QQRYDWLRQ�LQ�WHUPV�RI�HVWDEOLVKLQJ�QHZ�PDUNHWV�LV�PRUH�OLNHO\�WR�WDNH�SODFH�LQ
VRXWKHUQ�HQWHUSULVHV��7DEOH����VKRZV�WKDW�PRUH�WKDQ�D�WKLUG�RI�����VRXWKHUQ
ILUPV�DQVZHU�WKDW�WKH\�KDYH�HVWDEOLVKHG�QHZ�PDUNHWV�WKH�WKUHH�ODVW�\HDUV�
+HQFH��VRXWKHUQ�FRPSDQLHV�H[FHHG�WKH�QDWLRQDO�DYHUDJH�RQ������SHUFHQW��7KH
VKDUH�RI�QRUWKHUQ�ILUPV�DQVZHULQJ�\HV�WR�WKLV�TXHVWLRQ�LV�D�ELW�PRUH�WKDQ�RQH
IRXUWK�RI�����ILUPV������SHUFHQW�EHORZ�WKH�QDWLRQDO�DYHUDJH�

�����,QQRYDWLRQ�LQ�ILUPV�ZLWK�������HPSOR\HHV

7KLV�VHFWLRQV�ORRN�DW�ILUPV�ZLWK�������HPSOR\HHV��:H�ZLOO�DPRQJ�RWKHU�WKLQJV
ILQG�WKDW�QRUWKHUQ�VPDOO�ILUPV�KDYH�D�ORZHU�VKDUH�WKDQ�QDWLRQDO�DYHUDJH�LQ�PRVW
LQGLFDWRUV��ZKLOH�VRXWKHUQ�ILUPV�KDYH�D�KLJKHU�UDWH�LQ�WKDQ�QDWLRQDO�DYHUDJH�LQ
HVWDEOLVKLQJ�QHZ�PDUNHWV�
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Table 17: Small firms (10-50 employees) in northern Norway, southern Norway and
Norway with product innovations. Source: SSB, R&D survey 1995.

5HJLRQ 7RWDO
QXPEHU�RI
ILUPV
DVNHG

)LUPV�ZLWK
SURGXFW�LQ�
QRYDWLRQ

)LUPV�ZLWK
QR�SURGXFW
LQQRYDWLRQ

1RUWK ��� �� ����� ��� �����
6RXWK ��� ��� ����� ��� �����
1RUZD\ ���� ��� ����� ���� �����

7DEOH����VKRZV�WKDW�VPDOO�ILUPV�LQ�QRUWKHUQ�DQG�VRXWKHUQ�1RUZD\�DUH�TXLWH
VLPLODU�ZLWK�UHVSHFW�WR�LQWURGXFLQJ�QHZ�SURGXFWV��LQ�ERWK�UHJLRQV��DSSUR[LPDWHO\
���SHUFHQW�RI�WKH�ILUPV�����RI�����������RI�����ILUPV��KDYH�KDG�SURGXFW�LQQRYD�
WLRQ��7KLV�LV�DERXW���SHUFHQW�SRLQWV�EHORZ�QDWLRQDO�DYHUDJH�IRU�VPDOO�ILUPV�

Table 18: Small firms (10-50 employees) in northern Norway, southern Norway and
Norway with process innovations. Source SSB R&D survey, 1995.

5HJLRQ 7RWDO
QXPEHU�RI
ILUPV
DVNHG

)LUPV�ZLWK
SURFHVV�LQ�
QRYDWLRQ

)LUPV�ZLWK
QR�SURFHVV
LQQRYDWLRQ

1RUWK ��� �� ����� ��� �����
6RXWK ��� �� ����� ��� �����
1RUZD\ ���� ��� ����� ���� �����

$V�ZLWK�SURGXFW�LQQRYDWLRQ��WKH�ILJXUHV�IRU�SURFHVV�LQQRYDWLRQ�VKRZ�WKDW�VPDOO
ILUPV�LQ�QRUWKHUQ�DQG�VRXWKHUQ�1RUZD\�KDYH�D�VLPLODU�VKDUH��DOWKRXJK�VOLJKWO\
ORZHU�WKDQ�WKH�QDWLRQDO�DYHUDJH��7DEOH������,Q�QRUWKHUQ�1RUZD\�������SHUFHQW�RI
WKH�ILUPV�����RI������SHUIRUPHG�SURFHVV�LQQRYDWLRQ��LQ�VRXWKHUQ�1RUZD\�WKH
VKDUH�ZDV���������RI�������7KH�QDWLRQDO�DYHUDJH�ZDV������

Table 19: Small firms (10-50 employees) in northern Norway, southern Norway and
Norway reporting they have established new markets. Source: SSB R&D survey,
1995.

5HJLRQ 7RWDO
QXPEHU�RI
ILUPV
DVNHG

)LUPV�ZLWK
QHZ�PDU�
NHWV

)LUPV�ZLWK
QR�QHZ
PDUNHWV

1RUWK ��� �� ����� ��� �����
6RXWK ��� ��� ����� ��� �����
1RUZD\ ���� ��� ����� ���� �����

7DEOH����EULQJV�GDWD�RQ�VKDUH�RI�ILUPV�KDYLQJ�HVWDEOLVKHG�QHZ�PDUNHWV��2Q�WKLV
LQGLFDWRU�ZH�ILQG�WKDW�QRUWKHUQ�ILUPV�KDYH�D�VOLJKWO\�ORZHU�UDWH�������SHUFHQW�
WKDQ�WKH�VRXWKHUQ�ILUPV�������SHUFHQW���EXW�WKH�GLIIHUHQFH�LV�QRW�VLJQLILFDQW�����RI
����QRUWKHUQ�ILUPV�DQVZHUHG�WKDW�WKH\�KDG�HVWDEOLVKHG�QHZ�PDUNHWV��ZKLOH����
RI�����VRXWKHUQ�ILUPV�DQVZHUHG�WKH�VDPH�
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���$QDO\VLV

�����,QQRYDWLRQ�DQG�WHFKQRORJ\�FR�RSHUDWLRQ�GLIIHUHQFHV
EHWZHHQ�VPDOO�DQG�ODUJH�ILUPV

:H�KDYH�ORRNHG�DW�IRXU�LQGLFDWRUV�IRU�PDUNHW�DQG�WHFKQRORJ\�FR�RSHUDWLRQ��DQG
ZH�KDYH�ORRNHG�DW�WKUHH�LQGLFDWRUV�RQ�LQQRYDWLRQ�DFWLYLWLHV��H[FOXGLQJ�UHJLRQDO
VKDUH�RI�HPSOR\PHQW�ZLWK�IRUPDO�,7�FRPSHWHQFLHV���)RU�WKHVH�VHYHQ�WHFKQRORJ\
LQGLFDWRUV�ZH�KDYH�SUHVHQWHG�ILJXUHV�IRU�ERWK�PHGLXP�VL]HG�DQG�ODUJH�ILUPV
�PRUH�WKDQ����HPSOR\HHV��DQG�VPDOO�ILUPV��ILUPV�ZLWK�������HPSOR\HHV���+HQFH�
LQ�WKH�IROORZLQJ��ZH�ZRXOG�JLYH�D�VXPPDU\�RI�UHJLRQDO�GLIIHUHQFHV�ZLWK�UHVSHFW�WR
WKHVH�VHYHQ�LQGLFDWRUV�RQ�WKH�ILUP�VL]H�OHYHOV�

&RXQWLQJ�WKH�VHYHQ�IRUPV�RI�WHFKQRORJ\�FR�RSHUDWLRQ�DQG�LQQRYDWLRQ�LQ�ERWK�ILUP
VL]H�FODVVHV��ZH�KDYH�VHHQ�WKDW�LQ�IRXU�RI�IRXUWHHQ�FDVHV��WKH�QRUWKHUQ�ILUPV�KDYH
D�KLJKHU�UDWH�WKDQ�WKH�QDWLRQDO�DYHUDJH��6RXWKHUQ�ILUPV�KDYH�VFRUHG�KLJKHU�WKDQ
QDWLRQDO�DYHUDJH�LQ�HLJKW�RI�IRXUWHHQ�WLPHV��7KLV�LV�PDLQO\�VR�EHFDXVH�RI�WKH
ODUJH�VRXWKHUQ�ILUPV��ZKLFK�LQ�ILYH�RI�VHYHQ�FDVHV�KDG�D�KLJKHU�VKDUH�WKDQ�QD�
WLRQDO�DYHUDJH�

6RXWKHUQ�VKDUH�RQ�LQQRYDWLRQ�LQGLFDWRUV�ZDV�LQ�QLQH�RI�IRXUWHHQ�WLPHV�KLJKHU
WKDQ�WKH�QRUWKHUQ�VKDUH��7KH�ODUJHVW�GLIIHUHQFHV�EHWZHHQ�QRUWKHUQ�DQG�VRXWKHUQ
FRPSDQLHV��VRXWKHUQ�VKDUH�GLYLGHG�E\�QRUWKHUQ�VKDUH��ZDV�IRXQG�WKUHH�WLPHV�RQ
WZR�LQGLFDWRUV��DOO�LQ�IDYRXU�RI�VRXWKHUQ�ILUPV��1HZ�SURGXFWV��PHGLXP�VL]HG��
ODUJH�ILUPV�RQO\��DQG�,)8�FRQWUDFWV��ERWK�VL]H�FDWHJRULHV���,Q�DOO�WKUHH�FDVHV�
VRXWKHUQ�ILUPV�KDG�DOPRVW������KLJKHU�VKDUH�WKDQ�WKH�QRUWKHUQ�FRXQWLHV��,Q�WKH
FDVH�RI�PDUNHW�FR�RSHUDWLRQ�LQGLFDWRU��WKH�QRUWKHUQ�PHGLXP�VL]HG���ODUJH�ILUPV
KDG�WKH�KLJKHVW�VKDUH�UHODWLYH�WR�WKH�VRXWKHUQ�FRPSDQLHV��ZLWK�D�GLIIHUHQFH�RQ
DSSUR[LPDWHO\�WKLUWHHQ�SHUFHQW�

+DYLQJ�ORRNHG�DW�WKH�UHJLRQDO�GLIIHUHQFHV��RQH�FHQWUDO�LVVXH�UHPDLQV��KRZ�GRHV
WKHVH�LQGLFDWRUV�YDU\�ZLWK�UHVSHFW�WR�ILUP�VL]H"�,Q�WKH�IROORZLQJ�ZH�VKDOO�VXP�XS
WKH�UHVXOWV�IURP�7DEOH�����7DEOH����ZLWK�UHVSHFW�WR�UHJLRQDO�GLIIHUHQFHV�EHWZHHQ
GLIIHUHQW�ILUP�FDWHJRULHV�

,QQRYDWLRQ�DQG�ILUP�VL]H�LQ�QRUWKHUQ�FRXQWLHV

+RZ�GRHV�LQQRYDWLRQ�SDWWHUQV�YDU\�EHWZHHQ�GLIIHUHQW�ILUP�VL]HV�ORFDWHG�ZLWKLQ
WKH�VRXWKHUQ�UHJLRQ"�)LJXUH����VKRZV�DQ�RYHUYLHZ�RI�VHYHQ�GLIIHUHQW�LQGLFDWRUV
IRU�ERWK�PHGLXP�VL]HG�DQG�ODUJH�ILUPV�LQ�QRUWKHUQ�1RUZD\�
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Figure 12: Innovation and co-operation indicators for medium-sized / large firms
and small firms in northern Norway (in percentages of firms).
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7KH�ILJXUH�LOOXVWUDWHV�WKH�GLIIHUHQFH�LQ�LQQRYDWLRQ�DFWLYLWLHV�EHWZHHQ�VPDOO�DQG
ODUJH�ILUPV��DV�PHGLXP�VL]HG�DQG�ODUJH�ILUPV�KDYH�D�KLJKHU�VKDUH�RQ�VL[�RI�WKH
VHYHQ�LQGLFDWRUV��7KH�GLIIHUHQFH�LV�SDUWLFXODUO\�ELJ�LQ�DUHDV�DV�SURFHVV�LQQRYD�
WLRQ��PDUNHW�FR�RSHUDWLRQ�DQG�WHFKQRORJ\�FR�RSHUDWLRQ��7KH�RQO\�DUHD�ZKHUH
VPDOO�ILUPV�KDYH�D�KLJKHU�UDWH�WKDQ�PHGLXP�VL]HG�DQG�ODUJH�ILUPV�DUH�LQ�SURG�
XFW�LQQRYDWLRQ��ZKHUH�WKH�VKDUH�LV����SHUFHQW��YV�����SHUFHQW��

,QQRYDWLRQ�DQG�ILUP�VL]H�LQ�VRXWKHUQ�FRXQWLHV

)LJXUH����ORRNV�DW�GLIIHUHQFH�LQ�LQQRYDWLRQ�UHODWHG�DFWLYLWHV�LQ�VRXWKHUQ�ILUPV�
ZLWK�UHVSHFW�WR�ILUP�VL]H�

Figure 13: Innovation and co-operation indicators for medium-sized / large firms
and small firms in southern Norway (in percentage of firms).
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7KH�ILJXUH�VKRZV�WKDW�LQ�WKLV�UHJLRQ�WKH�GLIIHUHQFH�EHWZHHQ�VPDOO�DQG�PHGLXP�
VL]HG�ODUJH�ILUPV�LV�HYHQ�ODUJHU�WKDQ�LQ�WKH�QRUWKHUQ�FRXQWLHV��7KLV�GLIIHUHQFH�LV
LOOXVWUDWHG�LQ�WZR�ZD\V��ERWK�E\�WKH�IDFW�WKDW�PHGLXP�VL]HG�DQG�ODUJH�ILUPV�UDWHV
KLJKHU�WKDQ�VPDOO�ILUPV�RQ�DOO�VHYHQ�LQGLFDWRUV��7KH�ILJXUH�DOVR�VKRZV�WKDW�WKH
GLIIHUHQFH�EHWZHHQ�VPDOO�DQG�ODUJHU�ILUPV�DUH�JHQHUHOO\�ODUJHU�LQ�WKH�VRXWK�WKDQ
LQ�WKH�QRUWKHUQ�FRXQWLHV��,Q�DOPRVW�DOO�LQGLFDWRUV��WKH�PHGLXP�VL]HG���ODUJH�ILUPV
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UDWHV�PRUH�WKDQ����SHUFHQW�KLJKHU�WKDQ�ZKDW�VPDOO�ILUPV�GR��7KH�GLIIHUHQFH�LV
SDUWLFXODUO\�ODUJH�LQ�DUHDV�OLNH�WHFKQRORJ\�FRRSHUDWLRQ��SURFHVV�LQQRYDWLRQ�DQG
QHZ�PDUNHWV�

,QQRYDWLRQ�DFWLYLWLHV�LQ�VPDOO�VRXWKHUQ�DQG�QRUWKHUQ�ILUPV

7KH�ODVW�TXHVWLRQ�ZH�ZDQW�WR�DQVZHU�LQ�WKLV�VHFWLRQ��LV�LI�ZH�FDQ�WUDFH�DQ\�GLIIHU�
HQFHV�LQ�LQQRYDWLRQ�FDSDELOLWLHV�EHWZHHQ�VPDOO�ILUPV�LQ�QRUWKHUQ�DQG�VRXWKHUQ
1RUZD\��,Q�)LJXUH�����ZH�WXUQ�RQFH�DJDLQ�WR�WKH�VHYHQ�WHFKQRORJ\�FR�RSHUDWLRQ
DQG�LQQRYDWLRQ�LQGLFDWRUV�IURP�WKH�SUHYLRXV�VHFWLRQV��EXW�QRZ�DUUDQJHG�DV�DQ
FRPSDULVRQ�RQ�LQQRYDWLRQ�SDWWHUQV�EHWZHHQ�VPDOO�ILUPV�LQ�QRUWKHUQ�DQG�VRXWK�
HUQ�1RUZD\�

7KH�ILJXUH�VKRZV�WKDW�VRXWKHUQ�ILUPV�KDYH�D�VOLJKWO\�KLJKHU�VKDUH�LQ�IRXU�RI
WKHVH�VHYHQ�LQGLFDWRUV��:KLOH�WKH�VKDUH�RI�QRUWKHUQ�ILUPV�DUH�VOLJKWO\�ODUJHU�LQ
SURGXFW�LQQRYDWLRQ�DQG�PDUNHW�FR�RSHUDWLRQ��WKH�VRXWKHUQ�ILUPV�VKRZ�D�ELW
ODUJHU�VKDUH�LQ�SURFHVV�LQQRYDWLRQ��QHZ�PDUNHWV��WHFKQRORJ\�FR�RSHUDWLRQ�DQG
,)8�FRQWUDFWV��)RU�2)8�FRQWUDFWV��WKH�VKDUH�LV�WKH�VDPH�

Figure 14: Innovation and co-operation indicators for small firms (10-50 employees)
in southern and northern Norway (in  percentages of firms).
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+RZHYHU��WKH�RYHUDOO�SLFWXUH�LV�WKDW�WKHUH�DUH�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ�LQQR�
YDWLRQ�SDWWHUQV�EHWZHHQ�VPDOO�ILUPV�LQ�QRUWKHUQ�DQG�VRXWKHUQ�ILUPV��7KLV�LV�DQ
LQWHUHVWLQJ�REVHUYDWLRQ��JLYHQ�WKH�GLIIHUHQFHV�EHWZHHQ�QRUWKHUQ�DQG�VRXWKHUQ
1RUZD\�ZLWK�UHVSHFW�WR�5	'�H[SHQGLWXUHV�DQG�5	'�PDQ�\HDUV��$OWKRXJK�ILUPV
LQ�VRXWKHUQ�1RUZD\�KDYH�VKRZQ�WR�EH�PXFK�PRUH�5	'�LQWHQVLYH��WKH�LQQRYDWLRQ
SDWWHUQ�IRU�VPDOO�ILUPV�LV�DOPRVW�WKH�VDPH�LQ�WKHVH�WZR�UHJLRQV��$V�ZH�KDYH�VHHQ
�)LJXUH����DQG�)LJXUH������WKHUH�DUH�LQ�IDFW�JUHDWHU�GLIIHUHQFH�EHWZHHQ�VPDOO�DQG
PHGLXP�VL]HG�ODUJH�ILUPV�ZLWKLQ�WKH�VDPH�UHJLRQ�WKDQ�EHWZHHQ�VPDOO�ILUPV�LQ
UHVSHFWLYHO\�QRUWKHUQ�DQG�VRXWKHUQ�1RUZD\�

,I�ZH�ORRN�DW�WKHVH�UHVXOW�LQ�RQ�WKH�EDFNJURXQG�RI�WKH�HQRUPRXV�GLIIHUHQFHV�LQ
5	'�EHWZHHQ�WKH�WZR�UHJLRQV��WKHUH�DUH�FOHDU�FRQFOXVLRQV�WR�EH�GUDZQ��7KH
VLPLODULW\�LQ�LQQRYDWLRQ�SDWWHUQV�EHWZHHQ�VPDOO�ILUPV�LQ�VRXWKHUQ�DQG�QRUWKHUQ
1RUZD\�VKRZV�WKDW�5	'�H[SHQGLWXUHV�DV�D�PHDQV�WR�SURSHO�LQQRYDWLRQ�DUH�RI
PXFK�ORZHU�VLJQLILFDQFH�IRU�VPDOO�ILUPV�WKDQ�IRU�ODUJH�ILUPV��,Q�VSLWH�RI�WKH
VRXWKHUQ�UHJLRQ�VSHQGLQJ�PXFK�PRUH�PRQH\�RQ�5	'�WKDQ�QRUWKHUQ�ILUPV�
VRXWKHUQ�VPDOO�ILUPV�GR�QRW�YDU\�IURP�QRUWKHUQ�ILUPV�ZLWK�UHVSHFW�WR�LQQRYDWLRQ
SDWWHUQV�DW�DOO��7KH�GDWD�WKHUHIRUH�VXJJHVW�WKDW�WKH�KLJK�VRXWKHUQ�VKDUH�RI�QD�
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WLRQDO�5	'�H[SHQVHV�DUH�PRVWO\�GXH�WR�DFWLYLWLHV�SHUIRUPHG�E\�ODUJH�ILUPV�����
HPSOR\HHV��LQ�VRXWKHUQ�1RUZD\��,W�LV�SRVVLEOH�WKDW�WKLV�ILQGLQJ�PD\�H[SODLQ�WKH
ODUJH�GLIIHUHQFH�LQ�LQQRYDWLRQ�SDWWHUQV�GHPRQVWUDWHG�LQ�)LJXUH����

+RZHYHU��DV�DQ�H[SODQDWLRQ�WR�YDULDQFHV�LQ�5	'�SDWWHUQV��PH�PXVW�DOVR�EHDU�LQ
PLQG�WKDW�WKHUH�DUH�VLJQLILFDQW�LQGXVWULDO�GLIIHUHQFHV�EHWZHHQ�WKH�QRUWK�DQG�WKH
VRXWK��7KHUH�DUH�VOLJKWO\�PRUH�VPDOOHU�ILUPV�LQ�QRUWKHUQ�1RUZD\�WKDQ�LQ�VRXWK�
HUQ�1RUZD\��DQG�WKH�LQGXVWULDO�VWUXFWXUH�LQ�WKH�VRXWK�DUH�PRUH�GLYHUVLILHG�WKDQ
WKH�RQH�LQ�WKH�QRUWK��7KH�VKDUH�RI�HPSOR\PHQW�LQ�QRUWKHUQ�1RUZD\�LV�ODUJHU
WKDQ�WKH�QDWLRQDO�DYHUDJH�LQ�D�IHZ�ODUJH�VHFWRUV��UHWDLO��KRWHOV�DQG�UHVWDXUDQWV�
WUDQVSRUW�DQG�DVVRFLDWHG�VHFWRUV�DQG�IRRG�DQG�EHYHUDJHV��,Q�WKH�VRXWK��WKH�LQ�
GXVWULHV�ZKLFK�HPSOR\V�PRUH�SHRSOH�WKDQ�QDWLRQDO�DYHUDJH�DUH�LQGXVWULHV�ZKLFK
DUH�FRXQWHG�IRU�DV�PRUH�5	'�LQWHQVLYH��HOHFWURQLFV��SDSHU��FKHPLFDO�LQGXVWULHV
DQG�IHUURXV�PHWDOV��7DEOH����

�����,QQRYDWLRQ�FDSDELOLWLHV�LQ�QRUWKHUQ�DQG�VRXWKHUQ
1RUZD\

7KLV�H[DPLQDWLRQ�RI�VWDWLVWLFDO�GDWD�RQ�VRXWKHUQ�DQG�QRUWKHUQ�1RUZD\�KDV
SRLQWHG�WR�LQWHUHVWLQJ�UHJLRQDO�GLIIHUHQFHV��ERWK�ZLWK�UHVSHFW�WR�NQRZOHGJH�DQG
WHFKQRORJ\�FUHDWLRQ��NQRZOHGJH�DQG�WHFKQRORJ\�FR�RSHUDWLRQ�DQG�WHFKQRORJ\�DQG
LQQRYDWLRQ�DFWLYLWLHV�

Figure 15: Indicators for innovation capability in southern (bright floaters) and
northern (dark floaters) Norway. All single indicators for each region are only rela-
tive to same indicator for other region.
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7KH�ILJXUH�VKRZV�WKDW�ILUPV�LQ�QRUWKHUQ�1RUZD\�KDYH�D�VOLJKWO\�ORZHU�LQQRYD�
WLRQ�UDWH�WKDQ�VRXWKHUQ�1RUZD\��7KLV�JRHV�IRU�DOO�LQQRYDWLRQ�LQGLFDWRUV��SURGXFW
GHYHORSPHQW��SURFHVV�GHYHORSPHQW��HVWDEOLVKPHQW�RI�QHZ�PDUNHWV�DQG�,7�HP�
SOR\PHQW��)LUPV�LQ�VRXWKHUQ�1RUZD\�DOVR�KDYH�D�KLJKHU�WHQGHQF\�WKDQ�QRUWKHUQ
ILUPV�WR�SHUIRUP�RU�ILQDQFH�5	'�DFWLYLWLHV��6RXWKHUQ�ILUPV�GR�DOVR�KDYH�D�KLJKHU
UDWLR�LQ�PRVW�FR�RSHUDWLRQ�LQGLFDWRUV��WHFKQRORJ\�FR�RSHUDWLRQ��,)8�DQG�2)8
FRQWUDFWV���,Q�DGGLWLRQ��WKHUH�LV�D�SURIRXQG��GLIIHUHQFH�LQ�5	'�H[SHQGLWXUH�UHOD�
WLYH�WR�QXPEHU�RI�HPSOR\HHV��ZLWK�VRXWKHUQ�ILUPV�UDJLQJ�������WLPHV�DV�KLJK�DV
QRUWKHUQ�ILUPV�

7KHUH�DUH�DOVR�D�VHW�RI�VLPLODULWLHV�EHWZHHQ�WKH�WZR�UHJLRQV��1XPEHU�RI�UH�
VHDUFKHUV�DQG�DYHUDJH�HGXFDWLRQDO�OHYHO��SHUFHQWDJH�RI�SHUVRQV�ZLWK�EDFNJURXQG
IURP�XQLYHUVLW\�RU�FROOHJH��LV�TXLWH�WKH�VDPH�LQ�ERWK�UHJLRQV��6KDUH�RI�ILUPV�ZLWK
2)8�FRQWUDFWV�LV�DOVR�DOPRVW�VLPLODU�LQ�WKHVH�WZR�UHJLRQV�

7KHUH�DUH�WZR�LQGLFDWRUV�LQ�ZKLFK�QRUWKHUQ�1RUZD\�LV�UDQNHG�KLJKHU�WKDQ
VRXWKHUQ�1RUZD\��1RUWKHUQ�1RUZD\�KDV�PRUH�5	'�LQVWLWXWLRQV�WKDQ�VRXWKHUQ
1RUZD\��DQG�QRUWKHUQ�ILUPV�DOVR�WHQG�WR�HVWDEOLVK�PDUNHW�FR�RSHUDWLRQ�PRUH�RI�
WHQ�WKDQ�VRXWKHUQ�ILUPV�

&RQFOXVLRQ���1RUWKHUQ�1RUZD\

2Q�WKH�RQH�KDQG�WKLV�LQYHVWLJDWLRQ�KDV�SRLQWHG�WR�VHYHUDO�LQGLFDWLRQV�RQ�QRUWK�
HUQ�1RUZD\�KDYLQJ�D�ORZHU�LQQRYDWLRQ�FDSDFLW\�WKDQ�WKH�VRXWK��7KH�UHJLRQ�LV
PDUNHG�E\�ODUJH�LQGXVWULDO�VHFWRUV�ZKLFK�WUDGLWLRQDOO\�DUH�GHVFULEHG�DV�¶ORZ�
WHFK·����ZLWK�IRRG�SURFHVVLQJ��WUDQVSRUW�DQG�KRWHOV�UHVWDXUDQWV�DQG�UHWDLO�DV�WKH
ODUJHVW�VHFWRUV��ERWK�PHDVXUHG�LQ�QXPEHU�RI�HPSOR\HHV�DQG�DV�VKDUH�RI�ZRUN
IRUFH���7KH�KRPRJHQRXV�LQGXVWU\�VWUXFWXUH�VWDQGV�LQ�UHOLHI�WR�WKH�VRXWKHUQ�FRXQ�
WLHV��ZKLFK�KDYH�D�UHODWLYH�VSHFLDOLVDWLRQ���LQ�DUHDV�DV�IHUURXV�PHWDOV��FKHPLFDOV�
SDSHU�DQG�HOHFWURQLFV��)LUPV�LQ�QRUWKHUQ�1RUZD\�SHUIRUP�YHU\�OLWWOH�5	'��DQG
VKDUH�RI�SHUVRQV�ZLWK�IRUPDO�,7�HGXFDWLRQ�LV�PXFK�ORZHU�WKDQ�VRXWKHUQ�DQG�LQ
SDUWLFXODU�QDWLRQDO�VKDUH�

1RUWKHUQ�1RUZD\�LV�DOVR�PDUNHG�E\�D�KLJK�VKDUH�RI�VPDOO�ILUPV��ZKLFK���DF�
FRUGLQJ�WR�RXU�VWDWLVWLFDO�GDWD���DUH�SHUIRUPLQJ�OHVV�LQQRYDWLRQ�DFWLYLWLHV�WKDQ
ERWK�QDWLRQDO�DYHUDJH�DQG�ODUJH�ILUPV�LQ�WKH�VDPH�UHJLRQ��7KLV�UHVXOW�JRHV�ZHOO
WRJHWKHU�ZLWK�WKH�IDFW�WKDW�QRUWKHUQ�ILUPV�KDYH�OHVV�DFFHVV�WR�D�VNLOOHG�ODERXU
IRUFH�WKDQ�WKH�ILUPV�LQ�WKH�VRXWK��DQG�WKDW�QRUWKHUQ�ILUPV�UDUHO\�SHUIRUP�5	'
DFWLYLWLHV��+RZHYHU��ZH�KDYH�SRLQWHG�WR�WKH�IDFW�WKDW�LQQRYDWLRQ�SDWWHUQV�LQ
VPDOO�ILUPV�GR�QRW�YDU\�VXEVWDQWLDOO\�IURP�LQQRYDWLRQ�SDWWHUQV�LQ�VRXWKHUQ
VPDOO�ILUPV�

������������������������������������������������������������������������������������������������������������������������������������
DFWLYLW\��UHODWLYH�WR�VKDUH�RI�PDQXIDFWXULQJ�HPSOR\PHQW��1XPEHU�RI�5	'�LQVWLWXWLRQV
DQG�QXPEHU�RI�UHVHDUFKHUV�DUH�LQ�UHDO�ILJXUHV��(GXFDWLRQDO�OHYHO�LV�VKDUH�RI�SHUVRQV�ZLWK
XQLYHUVLW\�RU�FROOHJH�HGXFDWLRQ��)LUPV�SHUIRUPLQJ�RU�ILQDQFLQJ�5	'�DUH�DV�VKDUH�RI
ILUPV��7HFKQRORJ\�FR�RSHUDWLRQ�LQGLFDWRUV��ER[�F��LQFOXGH�ERWK�ILUP�VL]H�FODVVHV�������
DQG�������DQG�VKRZ�VKDUH�RI�ILUPV�SHUIRUPLQJ�WKDW�W\SH�RI�WHFKQRORJ\�FR�RSHUDWLRQ�
���$FFRULQJ�WR�2(&'·V�GHILQLWLRQ��7KLV�GHILQLWLRQ�GRHV�KRZHYHU�QRW�WHOO�DQ\WKLQJ�DERXW
WKH�LQGXVWU\·V�NQRZOHGJH�LQWHQVLYLW\��VHH�'LHWULFKV��������IRU�D�GLIIHUHQW�DSSURDFK�WR
FDWHJRULVDWLRQ�RI�LQGXVWULHV�E\�PDSSLQJ�NQRZOHGJH�EDVHV�RI�WKH�LQGXVWU\·V�DFWLYLWLHV�
���6KDUH�RI�HPSOR\HHV�LQ�LQGXVWU\�ODUJHU�WKDQ�QDWLRQDO�VKDUH
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2Q�WKH�RWKHU�KDQG��WKH�UDWH�RI�NQRZOHGJH�DQG�WHFKQRORJ\�FUHDWLRQ�LV�ODUJH�LQ
QRUWKHUQ�1RUZD\��&RPSDUHG�WR�SRSXODWLRQ�VL]H��WKHUH�DUH�PXFK�PRUH�VWXGHQWV
DQG�UHVHDUFKHUV�LQ�WKH�QRUWK�WKDQ�LQ�WKH�VRXWK��DQG�PRUH�SULYDWH�DQG�SXEOLF�LQ�
VWLWXWLRQV�IRU�KLJKHU�HGXFDWLRQ�DQG�UHVHDUFK����7KHVH�LQWHUHVWLQJ�IDFWV�OHDG�XV�WR
VHYHUDO�VHHPLQJO\�FRQWUDGLFWRU\�LVVXHV��)LUVW��WKHUH�LV�D�FRQWUDGLFWLRQ�EHWZHHQ
QXPEHU�RI�UHVHDUFKHUV��KLJK��DQG�QXPEHU�RI�5	'�PDQ�\HDUV��ORZ���6HFRQGO\��ZH
KDYH�WKH�GLVFUHSDQF\�EHWZHHQ�HGXFDWLRQDO�OHYHO��ORZ��DQG�QXPEHU�RI�VWXGHQWV
�KLJK���/DVW��ZH�KDYH�WKH�GLIIHUHQFH�EHWZHHQ�QXPEHU�RI�5	'�LQVWLWXWLRQV��KLJK�
DQG�LQGXVWULDO�LQQRYDWLRQ�DFWLYLW\��ORZ��

8OWLPDWHO\��WKHVH�ILQGLQJV�LQGLFDWH�WKDW�QRUWKHUQ�1RUZD\�LV�D�UHJLRQ�ZLWK�D�VXE�
VWDQWLDO�WHFKQRORJ\�RU�NQRZOHGJH�FUHDWLRQ��PDQLIHVWHG�DV�KLJK��IRUPDO�FRPSHWHQ�
FLHV��EXW�ZLWK�D�ORZ�DELOLW\�WR�XVH�RU�WUDQVIRUP�VXFK�TXDOLWLHV�LQWR�HFRQRPLF�SUDF�
WLFH��7KH�KLJK�QXPEHU�RI�UHVHDUFKHU�DQG�WKH�ORZ�UDWH�RI�HQWHUSULVH�5	'�H[SHQGL�
WXUH�VXJJHVW�WKDW�PRVW�RI�QRUWKHUQ�5	'�LV�SHUIRUPHG�LQ�SXEOLF�LQVWLWXWLRQV��ZLWK
IHZ�OLQNV�WR�HFRQRPLF�DFWLYLW\��,W�WKHUHIRU�VHHPV�WKDW�QRUWKHUQ�ILUPV�KDYH�SURYHG
OLWWOH�XVH�RI�WKH�ORFDO�NQRZOHGJH�VXSSOLHUV�WKDW�DUH�ORFDWHG�ZLWKLQ�WKHVH�FRXQWLHV�

7KH�GLIIHUHQFH�LQ�LQVWLWXWLRQDO�LQIUDVWUXFWXUH�LQ�WKH�WZR�UHJLRQV�H[SODLQV�WKH�GLI�
IHUHQFH�LQ�QXPEHU�RI�VWXGHQWV��,Q�QRUWKHUQ�1RUZD\�WKHUH�DUH�WZLFH�DV�PDQ\
HGXFDWLRQDO�LQVWLWXWLRQV�WKDQ�LQ�WKH�VRXWK��HLJKW���IRXU���,Q�DGGLWLRQ��DV�ZH�KDYH
VHHQ��RQH�RI�WKH�PRVW�LPSRUWDQW�IDFWRUV�H[SODLQLQJ�WKH�KLJK�QXPEHU�RI�VWXGHQWV
LQ�QRUWKHUQ�1RUZD\�LV�8QLYHUVLW\�RI�7URPV¡��ZLWK�������VWXGHQWV��7KH�ORZ�QXP�
EHU�RI�VWXGHQWV�LQ�VRXWKHUQ�1RUZD\��FRPSDUHG�WR�SRSXODWLRQ��PD\�FRPH�IURP�WKH
IDFW�WKDW�WKHUH�DUH�QR�XQLYHUVLW\�ORFDWHG�LQ�WKH�VRXWKHUQ�UHJLRQ��,W�LV�OLNHO\�WR�DV�
VXPH�WKDW�PRVW�VRXWKHUQ�VWXGHQWV�DWWHQGLQJ�XQLYHUVLW\�DUH�HQUHJLVWHUHG�LQ�XQL�
YHUVLWLHV�LQ�%HUJHQ��7URQGKHLP�RU�2VOR��DOO�XQLYHUVLWLHV�ORFDWHG�RXWVLGH�WKH�DUHD
ZH�KDYH�GHILQHG�DV�VRXWKHUQ�1RUZD\�

&RQFOXVLRQ���VRXWKHUQ�1RUZD\

6RXWKHUQ�1RUZD\�KDV�D�PRUH�GLYHUVLILHG�HFRQRP\�WKDQ�WKH�QRUWKHUQ�FRXQWLHV�
ZLWK�KLJKHU�VKDUH�RI�HPSOR\PHQW�WKDQ�QDWLRQDO�DYHUDJH�LQ�DUHDV�DV�IHUURXV�PHW�
DOV��FKHPLFDOV��SDSHU�DQG�HOHFWURQLFV��5	'�DQG�EXVLQHVV�VHUYLFHV�DOVR�FRQVWLWXWH
D�ODUJH�VHFWRU��PHDVXUHG�LQ�QXPEHU�RI�HPSOR\HHV��7KLV�PLUURUV�WKH�IDFW�WKDW
VRXWKHUQ�FRXQWLHV�KDYH�LQ�DYHUDJH�D�KLJKHU�RI�SHUVRQV�ZLWK�,7�HGXFDWLRQ�WKDQ
QRUWKHUQ�FRXQWLHV�

$V�IRU�QRUWKHUQ�1RUZD\��WKHUH�DUH�UHODWLYHO\�PDQ\�VPDOO�ILUPV�LQ�WKLV�UHJLRQ�
7KRXJK�WKH�VRXWKHUQ�60(V�VHHPV�WR�EH�DV�LQQRYDWLYH�DV�WKH�QRUWKHUQ�60(V�
WKH\�DUH�DOO�PXFK�OHVV�LQQRYDWLYH�WKDQ�ODUJHU�ILUPV�LQ�WKH�VDPH�DUHD��,W�LV�DOVR
FOHDU�WKDW�HYHQ�WKRXJK�WKH�VKDUH�RI�SHRSOH�ZLWK�KLJKHU�HGXFDWLRQ�LV�KLJKHU�WKDQ
WKH�QRUWKHUQ�FRXQWLHV��WKH�VRXWKHUQ�VKDUH�RI�SHRSOH�ZLWK�KLJKHU�HGXFDWLRQ�VWLOO�LV
OHVV�WKDQ�QDWLRQDO�DYHUDJH�

$Q�LQWHUHVWLQJ�REVHUYDWLRQ�LV�WKDW�HYHQ�WKRXJK�WKHUH�DUH�IHZHU�5	'�LQVWLWXWLRQV
DQG�IHZHU�UHVHDUFKHUV�WKDQ�LQ�WKH�QRUWK��WKH�VRXWKHUQ�ILUPV�DUH�DERYH�ERWK
QRUWKHUQ�DQG�QDWLRQDO�DYHUDJH�LQ�WHUPV�RI�SXUFKDVLQJ�5	'�VHUYLFHV��7KLV�PD\
YHU\�ZHOO�JR�WRJHWKHU�ZLWK�WKH�IDFW�WKDW�LW�LV�WKH�ODUJHVW�ILUPV�LQ�VRXWKHUQ�1RU�

�����������������������������������������������
���2QH�H[SODQDWLRQ�IRU�WKLV�LV�WKDW�PDQ\�5	'�LQVWLWXWLRQV���DQG�RQH�XQLYHUVLW\���DUH�OR�
FDWHG�LQ�WKH�FORVHO\�ORFDOLVHG�FDSLWDO�DUHD�RI�2VOR�
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ZD\�ZKLFK�VWDQGV�IRU�PRVW�RI�WKH�LQQRYDWLRQ�DFWLYLW\�LQ�WKLV�UHJLRQ��2I�VHYHQ�LQ�
QRYDWLRQ�LQGLFDWRUV��ODUJH�ILUPV�VFRUHG�KLJKHU�WKDQ�60(V�LQ�DOO��$�FHQWUDO�DVSHFW
H[SODLQLQJ�WKLV�SDWWHUQ�LV�WKDW�PDQ\�ILUPV�DOVR�EX\�VFLHQWLILF�NQRZOHGJH�RXWVLGH
WKHLU�UHJLRQ��&HQWUDO�VXSSOLHUV�WR�LQGXVWULHV�LQ�WKLV�UHJLRQ�DUH�ILUVW�DQG�IRUHPRVW
SXEOLF�DQG�SULYDWH�UHVHDUFK�LQVWLWXWLRQV�LQ�2VOR�DQG�$NHUVKXV��WZR�XUEDQ�FRXQ�
WLHV�ORFDWHG�JHRJUDSKLFDOO\�FORVH�WR�ZKDW�ZH�KHUH�KDYH�WHUPHG�6RXWKHUQ�1RUZD\�

7R�VXPPDULVH��VRXWKHUQ�1RUZD\�LV�PDUNHG�E\�KLJKHU�LQGXVWULDO�GLIIHUHQWLDWLRQ
DQG�KLJKHU�5	'�HIIRUWV�WKDQ�WKH�QRUWK��DQG�ZLWK�60(V�UHSUHVHQWLQJ�OLWWOH�RI�WKH
LQQRYDWLRQ�DFWLYLWLHV�LQ�WKLV�UHJLRQ�

,Q�7DEOH�����ZH�KDYH�VXPPHG�XS�VRPH�RI�WKH�ILQGLQJV�LQ�WKLV�SDSHU�

Table 20: Summing up the results
1RUWKHUQ�1RUZD\ 6RXWKHUQ�1RUZD\

GHPR�
JUDSK\�
JHRJUDSK\

/RZ�GHJUHH�RI�XUEDQLVDWLRQ��/RZ�SRSXODWLRQ
GHQVLW\��WKUHH�WLPHV�DV�PXFK�ODQG�DUHD�DV
VRXWK��ZLWK�RQO\�KDOI�WKH�SRSXODWLRQ

���SHUFHQW�RI�SRSXODWLRQ�OLYLQJ�LQ�VPDOO
FLWLHV��0HGLXP�SRSXODWLRQ�GHQVLW\������
KDELWDQWV�SHU�VTXDUH�NP

LQGXVWULDO
VWUXFWXUH

+RPRJHQRXV�LQGXVWULDO�VWUXFWXUH��ODUJH
VHFWRUV��FRPSDUHG�WR�QDWLRQDO�DYHUDJH��DUH
WUDQVSRUW�DQG�IRRG��/DUJH�VHFWRUV��LQ�YRO�
XPH��DUH�KRWHOV���UHVWDXUDQWV�
IRRG�EHYHUDJHV�DQG�WUDQVSRUW

+HWHURJHQHRXV�LQGXVWULDO�VWUXFWXUH��ODUJH
VHFWRUV��FRPSDUHG�WR�QDWLRQDO�DYHUDJH��LV
IHUURXV�PHWDOV��FKHPLFDO��SDSHU�DQG�HOHF�
WURQLFV��/DUJH�VHFWRUV��LQ�YROXPH��DUH�KRWHOV
��UHVWDXUDQWV��EXLOGLQJ�DQG�FRQVWUXFWLRQ
DQG�5	'���EXVLQHVV�VHUYLFHV

ILUP�VL]H
VWUXFWXUH

+LJKHU�VKDUH�RI�VPDOO�ILUPV�WKDQ�QDWLRQDO
DYHUDJH��IHZHU�ODUJH�HQWHUSULVHV��VLPLODU�WR
VRXWKHUQ�FRXQWLHV���+LJK�VKDUH�RI�LQQRYD�
WLRQ�DFWLYLWLHV�SHUIRUPHG�E\�PHGLXP�VL]HG
DQG�ODUJH�HQWHUSULVHV��6PDOO�ILUPV�KDYH�DQ
LQQRYDWLRQ�SDWWHUQ�VLPLODU�WR�VRXWKHUQ
VPDOO�ILUPV�

+LJKHU�VKDUH�RI�VPDOO�ILUPV�WKDQ�QDWLRQDO
DYHUDJH��IHZHU�ODUJH�HQWHUSULVHV���VLPLODU�WR
QRUWKHUQ�FRXQWLHV���9HU\�KLJK�VKDUH�RI�LQ�
QRYDWLRQ�DFWLYLWLHV�SHUIRUPHG�E\�PHGLXP�
VL]HG�DQG�ODUJH�HQWHUSULVHV��6PDOO�ILUPV
KDYH�DQ�LQQRYDWLRQ�SDWWHUQ�VLPLODU�WR
QRUWKHUQ�VPDOO�ILUPV�

HGXFDWLRQ 5HODWLYHO\�IHZ�SHUVRQV�ZLWK�KLJKHU�HGXFD�
WLRQ�����SHUFHQW�RI�SRSXODWLRQ�KDYH�RQO\
SULPDU\�VFKRRO�����SHUFHQW�KDYH�VHFRQGDU\
VFKRRO�

5HODWLYHO\�IHZ�SHUVRQV�ZLWK�KLJKHU�HGXFD�
WLRQ�����SHUFHQW�KDYH�RQO\�SULPDU\�VFKRRO�
���SHUVRQV�KDYH�RQO\�VHFRQGDU\�VFKRRO�

5	'�DQG
KLJKHU�HGX�
FDWLRQ

/RZ�VKDUH�RI�ILUPV�UHSRUWLQJ�WR�KDYH�SHU�
IRUPHG�5	'��9HU\�ORZ�VKDUH�RI�5	'�PDQ�
\HDUV��6L[�LQVWLWXWHV�SHUIRUPLQJ�VFLHQFH�RU
WHFKQRORJ\�UHVHDUFK�����FROOHJHV�DQG�RQH
XQLYHUVLW\���������VWXGHQWV���������7RWDO
QXPEHU�RI�VFLHQWLVWV�������

+LJK�VKDUH��KLJKHU�WKDQ�QDWLRQDO�DYHUDJH�
RI�ILUPV�UHSRUWLQJ�WR�KDYH�SHUIRUPHG�5	'�
+LJK�VKDUH�RI�5	'�PDQ�\HDUV��7KUHH�LQVWL�
WXWHV�SHUIRUPLQJ�VFLHQFH�RU�WHFKQRORJ\�UH�
VHDUFK����FROOHJHV���������VWXGHQWV��������
7RWDO�QXPEHU�RI�VFLHQWLVWV�����

WHFKQRORJ\
FR�RSHUDWLRQ

1RUWKHUQ�ILUPV�KDYH�D�KLJKHU�VKDUH�WKDQ
VRXWKHUQ�ILUP�LQ�WHUPV�RI�PDUNHW�FR�
RSHUDWLRQ�

+LJKHU�VKDUH�WKDQ�QRUWKHUQ�ILUPV�ZLWK
UHVSHFW�WR�WHFKQRORJ\�FR�RSHUDWLRQ��,)8
FRQWUDFWV�DQG�2)8�FRQWUDFWV�

LQQRYDWLRQ
DFWLYLWLHV

)HZ�LQQRYDWLRQ�DFWLYLWLHV�FRPSDUHG�WR�WKH
VRXWK��6PDOO�ILUPV�DUH�PXFK�OHVV�LQQRYDWLYH
WKDQ�ODUJHU�ILUPV��6PDOO�ILUPV�EHVW�DW�LQWUR�
GXFLQJ�QHZ�SURGXFWV��2Q�RWKHU�YDULDEOHV
�SURFHVV�LQQRYDWLRQV��HVWDEOLVKLQJ�QHZ�PDU�
NHWV��ODUJHU�ILUPV�KDYH�D�KLJKHU�UDWLR��*HQ�
HUDOO\�ORZ�VKDUH�RI�SHUVRQV�ZLWK�,7�HGXFD�
WLRQ�

/DUJH�ILUPV�VWDQGV�IRU�PRVW�RI�WKH�LQQRYD�
WLRQ�DFWLYLW\��SDUWLFXODUO\�LQ�QHZ�SURGXFW�
QHZ�SURFHVVHV�DQG�QHZ�PDUNHWV��)HZ�GLI�
IHUHQFHV�EHWZHHQ�VPDOO�ILUPV�LQ�VRXWKHUQ
1RUZD\�DQG�VPDOO�ILUPV�LQ�QRUWKHUQ�1RU�
ZD\�LQ�WHUPV�RI�LQQRYDWLRQ�DFWLYLWLHV��/RZHU
VKDUH�WKDQ�QDWLRQDO�DYHUDJH�RQ�,7�HGXFD�
WLRQ��EXW�KLJKHU�WKDQ�QRUWKHUQ�1RUZD\�

�����0HWKRGRORJLFDO�UHPDUNV

8VH�RI�VWDWLVWLFDO�LQGLFDWRUV�DOZD\V�EULQJV�IRUWK�TXHVWLRQV�RQ�GDWD�UHOHYDQF\��,Q
WKLV�SDSHU�ZH�KDYH�SUHVHQWHG�VHYHUDO�LQGLFDWRUV�RQ�LQQRYDWLRQ�DFWLYLWLHV��LQ�RU�
GHU�WR�LOOXVWUDWH�LQQRYDWLRQ�FDSDELOLWLHV�LQ�QRUWKHUQ�DQG�VRXWKHUQ�1RUZD\��,QQR�
YDWLRQ�FDSDELOLW\�LV�D�FRPSOH[�DQG�DEVWUDFW�WHUP��DV�LW�LQFOXGHV�ERWK�WHFKQRORJ\
DQG�NQRZOHGJH�FUHDWLRQ�DQG�GLIIXVLRQ�EHWZHHQ�ILUPV�DQG�EHWZHHQ�D�ILUPV�DQG
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WKHLU�VRFLR�LQVWLWXWLRQDO�VXUURXQGLQJV��7KHUH�LV�D�JHQHUDO�DJUHHPHQW���DPRQJ
SROLF\�PDNHUV�ZRUNLQJ�RQ�LQQRYDWLRQ�VWXGLHV�WKDW�WKHUH�LV�D�ORQJ�ZD\�DKHDG�LQ
GHYHORSLQJ�UHOHYDQW�LQGLFDWRUV�IRU�LQQRYDWLRQ�UHODWHG�HFRQRPLFV��,Q�WKLV�SDSHU�
ZH�KDYH�XVHG�H[LVWLQJ�GDWD�RQ�LQGLFDWRUV�VSDQQLQJ�IURP�SURGXFW�GHYHORSPHQW�
IRUPDO�VNLOOV��5	'�DFWLYLWLHV�WR�PDUNHW�DQG�WHFKQRORJ\�FR�RSHUDWLRQ��7KHVH�DUH
XVHIXO�LQGLFDWRUV�LQ�WKH�ZD\�WKDW�WKH\�DUH�GLUHFWO\�FRQFHUQHG�ZLWK�HFRQRPLF�LQ�
QRYDWLRQ�DQG�GHYHORSPHQW��:H�KDYH�GLUHFWO\�EHHQ�DEOH�WR�GHVFULEH�KRZ�ILUP�SHU�
IRUP�WHFKQRORJ\�FR�RSHUDWLRQ��KRZ�RIWHQ�WKH\�SHUIRUP�SURGXFW�DQG�SURFHVV�LQQR�
YDWLRQ�DQG�VR�RQ��FRUH�IHDWXUHV�LQ�WKH�DSSURDFK�ZH�KDYH�FKRVHQ�IRU�WKLV�SDSHU�
7KH�ZLGWK�DQG�YDULDWLRQV�RI�WKHVH�LQGLFDWRUV�DOVR�VXJJHVW�WKDW�ZH�KDYH�EHHQ�VXF�
FHVVIXO�LQ�GHPRQVWUDWLQJ�PXOWLSOH�VLGHV�RI�WKH�G\QDPLF�HFRQRPLFV�RI�WKHVH�WZR
DUHDV�

$W�WKH�VDPH�WLPH��LQ�RUGHU�WR�IXOO\�GHVFULEH�LQQRYDWLRQ�FDSDELOLWLHV��WKHUH�DUH
FHQWUDO�LQGLFDWRUV�PLVVLQJ��:H�KDYH�QRW�EHHQ�DEOH�WR�LOOXVWUDWH�LQ�ZKLFK�GHJUHH
WKH�WHFKQRORJ\�FR�RSHUDWLRQ�LV�WDNLQJ�SODFH�ZLWK�UHJLRQDO�SDUWQHUV��QRU�KDYH�ZH
LOOXPLQDWHG�KRZ�VXFK�D�WHFKQRORJ\�FROODERUDWLRQ�LV�DFWXDOO\�WDNLQJ�SODFH��,Q�RU�
GHU�WR�VWUHQJWKHQ�WKH�V\VWHPLF�DVSHFW�RI�WKLV�LQYHVWLJDWLRQ��ZH�FRXOG�KDYH�ORRNHG
DW�ILJXUHV�IRU�SHUVRQQHO�PRELOLW\��LQ�RUGHU�WR�LOOXVWUDWH�IRUPDO�NQRZOHGJH�IORZV
DQG�WHFKQRORJ\�ERUGHUV�EHWZHHQ�GLIIHUHQW�LQGXVWULHV��1HLWKHU�KDYH�ZH�EHHQ�DEOH
WR�EULQJ�XS�ILJXUHV�IRU�LQIRUPDO�VNLOO�FUHDWLRQ��$�SUHVHQWDWLRQ�RI�ILJXUHV�IURP
WKHVH�LQGLFDWRUV�FRXOG�KDYH�LPSURYHG�WKH�SLFWXUH�RI�LQQRYDWLRQ�FDSDELOLWLHV�LQ
WKH�QRUWKHUQ�DQG�VRXWKHUQ�1RUZD\�

$OO�LQ�DOO��KRZHYHU��LW�LV�WKH�DXWKRUV�RSLQLRQ�WKDW�WKLV�UHSRUW�JLYHV�D�JRRG�LQGLFD�
WLRQ�RQ�ZKLFK�HOHPHQWV�WKDW�FRQVWLWXWH�WKH�LQQRYDWLRQ�FDSDELOLW\�LQ�WKH�WZR�UH�
JLRQV��,W�LV�KRZHYHU�LPSRUWDQW�WR�EH�DZDUH�RI�WKH�SUHPLVHV�DQG�OLPLWDWLRQV�RI
WKLV�VXUYH\�

'DWD�VRXUFHV

7KH�GDWD�XVHG�LQ�WKLV�SUHVHQWDWLRQ�VWHP�IURP�VHYHUDO�VRXUFHV��%HORZ��ZH�SUHVHQW
DQ�RYHUYLHZ�RI�LQIRUPDWLRQ�UHODWHG�WR�WKHVH�GDWDVRXUFHV�

�����������������������������������������������
���6HH�IRU�H[DPSOH�2(&'�������7KH�NQRZOHGJH�EDVHG�HFRQRP\



0HDVXULQJ�LQQRYDWLRQ�FDSDELOLWLHV�LQ�VRXWKHUQ�DQG�QRUWKHUQ�1RUZD\ ��

Table 21: Datasources
'DWDVHW 6RXUFH &RPPHQW
1RUZHJLDQ
(QWHUSULVH
5HJLVWHU

1RUZHJLDQ�%XUHDX
RI�6WDWLVWLFV��66%�

'DWD�DUH�FROOHFWHG�RQ�D�\HDUO\�EDVLV��DQG�LQIRUPDWLRQ
DERXW�HPSOR\PHQW�DQG�LQGXVWULHV�DFFRXQW�IRU�JLYHQ
\HDU��7KH�GDWDEDVH�LV�VXSSRVHG�WR�FRYHU�DOO�ILUPV�OR�
FDWHG�LQ�1RUZD\��EXW�DERXW�������SHUFHQW�RI�HQWHU�
SULVHV�PLVVHV�RXW�HDFK�\HDU�

8QLYHUVLW\
DQG�FROOHJH
5	'

1RUZHJLDQ�,QVWL�
WXWH�IRU�6WXGLHV�RQ
5HVHDUFK�DQG
(GXFDWLRQ

,QIRUPDWLRQ�JDWKHUHG�ELDQQXDOO\�WKURXJK�TXHVWLRQ�
QDLUHV�WR�5	'�SHUIRUPLQJ�LQVWLWXWLRQV��XQLYHUVLWLHV�
FROOHJHV�DQG�5	'�LQVWLWXWHV�

5	'�VXU�
YH\

1RUZHJLDQ�%XUHDX
RI�6WDWLVWLFV��66%�

,QIRUPDWLRQ�JDWKHUHG�ELDQQXDOO\�WKURXJK�TXHVWLRQ�
QDLUH��'DWD�FRYHU�DFWLYLWLHV�IRU�DOO�ILUPV�ZLWK����
HPSOR\HHV��LQ�������������ILUPV��DQG�UDQGRPO\
SLFNHG�������ILUPV�ZLWK�OHVV�WKDQ����HPSOR\HHV�

(PSOR\�
PHQW�UHJ�
LVWHU

1RUZHJLDQ�%XUHDX
RI�6WDWLVWLFV��66%�

'DWDEDVH�FRYHULQJ�DOO�ILUPV�ORFDWHG�LQ�1RUZD\��ORFD�
WLRQ��VL]H��LQGXVWU\��DQG�WKHLU�HPSOR\HHV��VH[��DJH�
KLJKHVW�HGXFDWLRQ��SHUVRQDO�LQFRPH���%DVHG�RQ�GDWD
IURP�HPSOR\HU�UHJLVWHU��5LNVWU\JGHYHUNHW���SHUVRQ
VWDWLVWLFV��66%���1RUZHJLDQ�9$7�UHJLVWHU
�PRPVUHJLVWHUHW��DQG�WD[�UHJLVWHU��6NDWWHGLUHNWRU�
DWHW���8SGDWHG�\HDUO\��6RPH�PLVOHDGLQJ�LQIRUPDWLRQ
LQYROYHG��ILUPV�DQG�SHUVRQV�PLVVLQJ��ILUPV�REYLRXVO\
JLYHQ�ZURQJ�1$&(�FRGHV��LQYDOLGH�RUJDQLVDWLRQ
QXPEHUV�HWF�





��

5HIHUHQFHV

$VKHLP��%M¡UQ�������,QGXVWULDO�GLVWULFWV�DV�¶OHDUQLQJ�UHJLRQV·��$�FRQGLWLRQ
IRU�SURVSHULW\��67(3�UHSRUW�������2VOR

$VKHLP��%M¡UQ�������5HJLRQDOH�LQQRYDVMRQVV\VWHPHU��7HNQRORJLSROLWLNN
VRP�UHJLRQDOSROLWLNN��67(3�UHSRUW��������2VOR

$VKHLP��%M¡UQ�DQG�$UQH�,VDNVHQ�������/RFDWLRQ��DJJORPHUDWLRQ�DQG
LQQRYDWLRQ��7RZDUGV�UHJLRQDO�LQQRYDWLRQ�V\VWHPV�LQ�1RUZD\"
67(3�UHSRUW��������2VOR

$VKHLP��%M¡UQ�������,QWHUDFWLYH�OHDUQLQJ��LQQRYDWLRQ�V\VUWHPV�DQG�60(
SROLF\��SDSHU�SUHVHQWHG�DW�WKH�,*8�FRQIHUHQFH�RQ�60(�LQ�D�FKDQJLQJ
ZRUOG��6HYLOOD��6SDLQ�$XJXVW�������������

'LHWULFKV��(VSHQ�������$GRSWLQJ�D�¶KLJK�WHFK·�SROLF\�LQ�D�¶ORZ�WHFK·
LQGXVWU\��7KH�FDVH�RI�DTXDFXOWXUH��67(3�UHSRUW�������2VOR

+DUDOGVHQ��7RQH�������9HNVWSRO�RJ�XWYLNOLQJ��'HSW��RI�+XPDQ�*HRJUDSK\�
8QLYHUVLW\�RI�2VOR

+DUYH\��'DYLG�������7KH�&RQGLWLRQ�RI�3RVWPRGHUQLW\��5RXWOHGJH�
0DVVDFKXVHWWV

+DXNQHV��-RKDQ�������7HNQRORJLSROLWLNN�L�GHW�QRUVNH�VWDWVEXGVMHWWHW�
67(3�UHSRUW��������2VOR

.8)�������6WRUWLQJVSURSRVLVMRQ�QU����������������2VOR

1,)8�������,QVWLWXWWVHNWRUHQ��NDWDORJ�RYHU�IRUVNQLQJVHQKHWHQH��UDSSRUW
�����

2(&'�������7HFKQRORJ\�DQG�WKH�(FRQRP\��3DULV

2(&'�������7KH�.QRZOHGJH�EDVHG�(FRQRP\��3DULV

3RUWHU��0LFKDHO�������7KH�FRPSHWLWLYH�DGYDQWDJH�RI�QDWLRQV��0DF0LOODQ�
/RQGRQ

6D\HU��$QGUHZ�������0HWKRG�LQ�6RFLDO�6FLHQFH��5RXWOHGJH��/RQGRQ

6PLWK��.HLWK�������6\VWHP�DSSURDFKHV�WR�LQQRYDWLRQ��2YHUYLHZ�DQG
SROLF\�LVVXHV��5HSRUW�WR�WKH�(8�&RPPLVVLRQ·V�,6(�3URMHFW���76(5��2VOR

6WDWLVWLVN�6HQWUDOE\Un��66%��������6WDWLVWLVN�cUERN�������.RQJVYLQJHU

:LFNHQ��2ODY�������5HJLRQHQHV�LQGXVWULDOLVHULQJ���HW�KLVWRULVN�SHUVSHNWLY��L�$�
,VDNVHQ��UHG���,QQRYDVMRQHU��Q ULQJVXWYLNOLQJ�RJ�UHJLRQDSROLWLNN�
.ULVWLDQVDQG





,

67(3�DUEHLGVQRWDWHU���ZRUNLQJ�SDSHUV
,661����������

����

����
+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

$��������
(UODQG�6NRJOL
.QRZOHGJH�,QWHQVLYH�%XVLQHVV�6HUYLFHV��$�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

$��������
1LOV�+HQULN�6ROXP
)R8�DNWLYLWHW�L�2VOR��(Q�SUHVHQWDVMRQ�DY�QRHQ�VHQWUDOH�)R8�GDWD
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$��������
7KRU�(JLO�%UDDGODQG
0HDVXULQJ�LQQRYDWLRQ�FDSDELOLWLHV�LQ�VRXWKHUQ�DQG�QRUWKHUQ�1RUZD\





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

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

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�


