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$EVWUDFW
7KLV� SDSHU� LQYHVWLJDWHV� WKH� HIIHFW� RI� LQIRUPDWLRQ� WHFKQRORJ\� RQ� LQGXVWULDO� SDWWHUQV� RI
FRQFHQWUDWLRQ� DQG� FRQYHUJHQFH�� ,QIRUPDWLRQ�WHFKQRORJ\� LQWHQVLYH� LQGXVWULHV� H[KLELW
VORZHU�HPSOR\PHQW�FRQYHUJHQFH�WKDQ�RWKHU�LQGXVWULHV��7KH�UHJUHVVLRQ�HVWLPDWHV�VXJJHVW
WKDW�WKH�KLJKHVW�,7�LQGXVWULHV�H[KLELW�HPSOR\PHQW�FRQYHUJHQFH�DW�RQO\�KDOI�WKH�DYHUDJH
UDWH�IRU�DOO�LQGXVWULHV��+RZHYHU��LW�LV�QRW�WKH�LQIRUPDWLRQ�WHFKQRORJ\�XVDJH�SHU�VH�WKDW�LV
DVVRFLDWHG�ZLWK�VORZHU�FRQYHUJHQFH��+LJKHU�,7� LQGXVWULHV�KLUH�PRUH�HGXFDWHG�ZRUNHUV
DQG� DUH� UDSLGO\� JURZLQJ�� DQG� ERWK� RI� WKHVH� FKDUDFWHULVWLFV� KDYH� EHHQ� DUJXHG� LQ� WKH
OLWHUDWXUH� WR� DIIHFW� WKH� UDWH� RI� FRQYHUJHQFH��&RQWUROOLQJ� IRU� WKHVH� RWKHU� FKDUDFWHULVWLFV
UHYHDOV�WKDW� WKH�GLUHFW�HIIHFW�RI�LQIRUPDWLRQ�WHFKQRORJ\�LV� WR�VSHHG�FRQYHUJHQFH��7KXV�
KLJK�,7� FOXVWHUV�SHUVLVW� QRW� EHFDXVH� WKH\� DUH� WHFKQRORJ\�LQWHQVLYH�SHU� VH�� EXW� EHFDXVH
WKH\� WHQG� WR� UHO\� RQ� KLJK�VNLOOHG� ODERXU�� 6LQFH� FRQYHUJHQFH� UHGXFHV� WKH� ORQJ�UXQ
HIILFDF\�RI�SODFH�EDVHG�HFRQRPLF�SROLFLHV��SXEOLF�SROLFLHV�WKDW�DWWUDFW�ORZ�VNLOO�VXSSRUW
IXQFWLRQV� IRU� KLJK�,7� LQGXVWULHV� FRQIHU� RQO\� VKRUW�WHUP� EHQHILWV� LQ� H[FKDQJH� IRU
SRWHQWLDOO\�ODUJH�XSIURQW�FRVWV�

.H\ZRUGV��LQIRUPDWLRQ�WHFKQRORJ\��LQWHUQHW��HFRQRPLF�JHRJUDSK\��ORFDWLRQ��XUEDQ
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$FNQRZOHGJHPHQWV

7KH�UHVHDUFK�LQ�WKLV�SDSHU�ZDV�FRQGXFWHG�ZKLOH�WKH�DXWKRU�ZDV�D� UHVHDUFK�DVVRFLDWH�DW
WKH�&HQWHU�IRU�(FRQRPLF�6WXGLHV��86�%XUHDX�RI�WKH�&HQVXV��DQG�D�GRFWRUDO�FDQGLGDWH�DW
+DUYDUG�8QLYHUVLW\��7KH�DXWKRU�WKDQNV�WKH�86�6PDOO�%XVLQHVV�$GPLQLVWUDWLRQ��2IILFH�RI
$GYRFDF\��IRU�JUDQWLQJ�DFFHVV�WR�WKH�GDWD�DW�WKH�&HQWHU�IRU�(FRQRPLF�6WXGLHV��7KLV�ZRUN
ZDV�VXSSRUWHG�E\�D�'RFWRUDO�'LVVHUWDWLRQ�,PSURYHPHQW�*UDQW�IURP�WKH�1DWLRQDO�6FLHQFH
)RXQGDWLRQ��5HVHDUFK�UHVXOWV�DQG�FRQFOXVLRQV�H[SUHVVHG�DUH�WKRVH�RI�WKH�DXWKRU�DQG�GR
QRW� QHFHVVDULO\� LQGLFDWH� FRQFXUUHQFH� E\� WKH� %XUHDX� RI� WKH� &HQVXV�� WKH� &HQWHU� IRU
(FRQRPLF� 6WXGLHV�� WKH� 6PDOO� %XVLQHVV� $GPLQLVWUDWLRQ�� WKH� 1DWLRQDO� 6FLHQFH
)RXQGDWLRQ��RU�)RUUHVWHU�5HVHDUFK�
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� ,QWURGXFWLRQ

7KLV� SDSHU� LQYHVWLJDWHV� WKH� HIIHFW� RI� LQIRUPDWLRQ� WHFKQRORJ\� RQ� LQGXVWULDO� SDWWHUQV� RI
FRQFHQWUDWLRQ�DQG�FRQYHUJHQFH��&RQFHQWUDWLRQ�LV�WKH�WHQGHQF\�RI�DQ�LQGXVWU\�WR�FOXVWHU
JHRJUDSKLFDOO\��FRQYHUJHQFH�LV�WKH�WHQGHQF\�RI�DQ�LQGXVWU\�WR�EHFRPH�PRUH�XQLIRUPO\
GLVWULEXWHG�JHRJUDSKLFDOO\²WKDW� LV�� OHVV� FRQFHQWUDWHG²RYHU� WLPH���(FRQRPLF� UHVHDUFK
KDV�GRFXPHQWHG�HYLGHQFH�RI�ERWK�FRQFHQWUDWLRQ�DQG�FRQYHUJHQFH�� DV�D� UXOH�� LQGXVWULHV
DUH�JHRJUDSKLFDOO\�FRQFHQWUDWHG��EXW�WKHVH�FRQFHQWUDWLRQV�ZHDNHQ�RYHU�WLPH��

7KH� WHQGHQF\� RI� LQGXVWULHV� WR� FRQYHUJH� JHRJUDSKLFDOO\� RYHU� WLPH� KDV� WZR� LPSRUWDQW
SROLF\�LPSOLFDWLRQV��)LUVW��FRQYHUJHQFH�PHDQV�WKDW� WKH�HIIHFWV�RI� ORFDO�VKRFNV�GLPLQLVK
RYHU� WLPH��:KHWKHU� D�SRVLWLYH� �RU� QHJDWLYH�� ORFDO� VKRFN� FRPHV� IURP�PDUNHW� IRUFHV� RU
JRYHUQPHQW� LQWHUYHQWLRQ� GHVLJQHG� WR� ERRVW� D� ORFDO� LQGXVWU\�� WKH� OHDG� WKDW� WKH� ORFDOLW\
WDNHV�LQ�WKDW� LQGXVWU\�GLVVLSDWHV�RYHU� WLPH�DV� ILUPV�PRYH�DZD\�DQG�QHZ�ILUPV�VWDUW�XS
HOVHZKHUH�� 6HFRQG�� FRQYHUJHQFH�PHDQV� WKDW� ORFDO�PDFURHFRQRPLF� IOXFWXDWLRQV� VKRXOG
GDPSHQ�RYHU�WLPH��7R�WKH�H[WHQW�WKDW�FRQYHUJHQFH�GLYHUVLILHV�D�FLW\¶V�LQGXVWU\�PL[��DQG
LQGXVWULHV¶� VKRFNV� DUH� OHVV� WKDQ� SHUIHFWO\� FRUUHODWHG�� FRQYHUJHQFH�PLJKW� EULQJ� JUHDWHU
VWDELOLW\� WR� ORFDO�ZDJHV� DQG�XQHPSOR\PHQW� UDWHV��7KXV�� FRQYHUJHQFH�ERWK� UHGXFHV� WKH
ORQJ�UXQ�HIILFDF\�RI�SODFH�EDVHG�HFRQRPLF�SROLFLHV�ZKLOH�UHGXFLQJ�WKH�ORFDO�GLVSDULWLHV
WKDW�PDNH�SODFH�EDVHG�HFRQRPLF�SROLFLHV�DSSHDOLQJ�LQ�WKH�ILUVW�SODFH�

7KH�EDVLF�IDFW�WR�EH�H[SORUHG�LV�WKDW�LQIRUPDWLRQ�WHFKQRORJ\�LQWHQVLYH�LQGXVWULHV�H[KLELW
VORZHU�HPSOR\PHQW�FRQYHUJHQFH�WKDQ�RWKHU�LQGXVWULHV��7KH�UHJUHVVLRQ�HVWLPDWHV�VXJJHVW
WKDW�WKH�KLJKHVW�,7�LQGXVWULHV�H[KLELW�HPSOR\PHQW�FRQYHUJHQFH�DW�RQO\�KDOI�WKH�DYHUDJH
UDWH�IRU�DOO�LQGXVWULHV��+RZHYHU��LW�LV�QRW�WKH�LQIRUPDWLRQ�WHFKQRORJ\�XVDJH�SHU�VH�WKDW�LV
DVVRFLDWHG�ZLWK� VORZHU� FRQYHUJHQFH��+LJKHU�,7� LQGXVWULHV�KLUH�PRUH� HGXFDWHG�ZRUNHUV
DQG� DUH� UDSLGO\� JURZLQJ�� DQG� ERWK� RI� WKHVH� FKDUDFWHULVWLFV� KDYH� EHHQ� DUJXHG� LQ� WKH
OLWHUDWXUH� WR� DIIHFW� WKH� UDWH� RI� FRQYHUJHQFH�� &RQWUROOLQJ� IRU� WKHVH� RWKHU� FKDUDFWHULVWLFV
UHYHDOV� WKDW� WKH� GLUHFW� HIIHFW� RI� LQIRUPDWLRQ� WHFKQRORJ\� LV� WR� VSHHG� FRQYHUJHQFH�
/RRNLQJ�PRUH�FORVHO\�DW� WKRVH�FRXQWLHV�ZKHUH� WHFKQRORJ\�HPSOR\PHQW� LV�KLJKHVW��RQH
VHHV� WKH� SHUVLVWHQW�� WKRXJK� ZHDNHQLQJ�� GRPLQDQFH� RI� FHQWUHV� OLNH� 6LOLFRQ� 9DOOH\� DQG
%RVWRQ¶V�QRUWKHUQ�DQG�ZHVWHUQ�VXEXUEV�

� 7KHRU\

&RQFHQWUDWLRQ� DW� D� SRLQW� LQ� WLPH� DQG� FRQYHUJHQFH� RYHU� WLPH� DUH� GLVWLQFW�� EXW� UHODWHG�
FRQFHSWV�� &RQFHQWUDWLRQ� LV� WKH� H[WHQW� WR� ZKLFK� DQ� LQGXVWU\¶V� HPSOR\PHQW� �RU
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� 7KLV� GHILQLWLRQ� RI� µFRQYHUJHQFH¶� FRPHV� IURP� WKH� HFRQRPLF� JURZWK� OLWHUDWXUH�� ZKLFK� XVHV
µFRQYHUJHQFH¶� WR� PHDQ� WKH� WHQGHQF\� RI� SRRUHU� UHJLRQV� WR� HQMR\� IDVWHU� LQFRPH� JURZWK� WKDQ� ULFKHU
UHJLRQV��&UXGHO\��LW�PHDQV�WKDW�SODFHV�EHFRPH�PRUH�DOLNH�RYHU�WLPH��%DUUR�DQG�6DOD�L�0DUWLQ�������
GLVFXVV�FRQYHUJHQFH�H[WHQVLYHO\�LQ�WKH�HFRQRPLF�JURZWK�FRQWH[W�

� 0DUVKDOO� �������� .UXJPDQ� �������� *ODHVHU� HW� DO�� �������� DQG� .LP� �������� &RQYHUJHQFH� QHHG� QRW
DOZD\V� UHVXOW� LQ� GHFOLQLQJ� LQGXVWULDO� FRQFHQWUDWLRQ� LI� DQ� LQGXVWU\¶V� HPSOR\PHQW� VKLIWV� IURP� D
FRQFHQWUDWLRQ� LQ�RQH� VHW�RI�FLWLHV� WR�DQ�HTXDOO\� VWURQJ�FRQFHQWUDWLRQ� LQ�D�GLIIHUHQW� VHW�RI�FLWLHV��7KLV
LVVXH�ZLOO�EH�WDNHQ�XS�ODWHU�LQ�WKH�SDSHU�
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SURGXFWLRQ��LV�FOXVWHUHG�LQ�D�VPDOO�QXPEHU�RI�SODFHV��FRQYHUJHQFH�LV�WKH�H[WHQW�WR�ZKLFK
DQ� LQGXVWU\¶V� HPSOR\PHQW� VKLIWV� DZD\� IURP� ORFDWLRQV� LQ�ZKLFK� LW� LV� RYHU�UHSUHVHQWHG�
&KDQJHV�LQ�LQGXVWULDO�FRQFHQWUDWLRQ�RYHU�WLPH�FDQ�EH�GHFRPSRVHG�LQWR�FRQYHUJHQFH�DQG
UDQGRP�VKRFNV�� ,QGXVWU\�FRQFHQWUDWLRQV�FDQ�DULVH�HLWKHU�ZLWK�ODUJH�UDQGRP�VKRFNV�DQG
VXIILFLHQWO\� VORZ� FRQYHUJHQFH�� RU� ZLWK� JUHDWHU�WKDQ�HSVLORQ� UDQGRP� VKRFNV� DQG� QRQ�
FRQYHUJHQFH�RU�GLYHUJHQFH��

7KH� OLWHUDWXUH�RQ� LQGXVWULDO� FRQFHQWUDWLRQ�KDV� WDNHQ� WKH�SUHVHQFH�RI� UDQGRP�VKRFNV� DV
JLYHQ� DQG� KDV� IRFXVHG� RQ� H[SODLQLQJ� WKH� GHWHUPLQDQWV� RI� WKH� UDWH� RI� FRQYHUJHQFH� �RU
GLYHUJHQFH���:KDW� GHWHUPLQHV� FRQYHUJHQFH� �RU� GLYHUJHQFH�� LV� WKH� UHODWLYH� VWUHQJWK� RI
FHQWULIXJDO�DQG�FHQWULSHWDO� IRUFHV�� WR�XVH� WKH� ODQJXDJH�RI�.UXJPDQ� ��������FHQWULIXJDO
IRUFHV�HQFRXUDJH�ILUPV�WR�ORFDWH�DZD\�IURP�RWKHU�ILUPV�LQ�WKHLU�LQGXVWU\��FRQWULEXWLQJ�WR
FRQYHUJHQFH��ZKLOH�FHQWULSHWDO�IRUFHV�HQFRXUDJH�ILUPV�WR�ORFDWH�QHDU�RWKHU�ILUPV�LQ�WKHLU
LQGXVWU\��FRQWULEXWLQJ�WR�GLYHUJHQFH�

%HJLQQLQJ�ZLWK�0DUVKDOO��WKH�OLWHUDWXUH�KDV�H[SORUHG�LQ�GHWDLO�SRVVLEOH�FHQWULSHWDO�IRUFHV�
0DUVKDOO�RXWOLQHG�VHYHUDO�UHDVRQV�ZK\�ILUPV�LQ�WKH�VDPH�LQGXVWU\�ORFDWH�QHDU�HDFK�RWKHU�
���� NQRZOHGJH� VSLOORYHUV�� WR� EHQHILW� IURP� DQ� H[FKDQJH� RI� LGHDV� RI� LQQRYDWLRQV�
����ODERXU�SRROLQJ�� WR�VKDUH�DFFHVV� WR�D�SRRO�RI�VNLOOHG� ODERXU� WKDW� LV�ZLOOLQJ� WR�DFFHSW
ORZHU�ZDJHV�LQ�H[FKDQJH�IRU�D�ORZHU�OLNHOLKRRG�RI�XQHPSOR\PHQW��ZKLFK�DULVHV�LI�ILUPV
KDYH�LPSHUIHFWO\�FRUUHODWHG�ODERXU�GHPDQG�VKRFNV��DQG�����LQWHUPHGLDWH�LQSXWV��WR�VKDUH
DFFHVV� WR� LQWHUPHGLDWH� LQSXWV�� WKH� SURGXFWLRQ� RI� ZKLFK� PLJKW� LQYROYH� HFRQRPLHV� RI
VFDOH�� 7KHVH� IRUFHV� DIIHFW� ILUPV¶� ORFDWLRQ� GHFLVLRQV� EHFDXVH� WKHVH� EHQHILWV� GHSHQG� RQ
JHRJUDSKLF�SUR[LPLW\��.QRZOHGJH�VSLOORYHUV�RIWHQ�LQYROYH�SODQQHG�RU�VSRQWDQHRXV�IDFH�
WR�IDFH�LQWHUDFWLRQV��DQG�WKH�DFFXUDF\�RI�WKH�NQRZOHGJH�PLJKW�GHFOLQH�LI�WUDQVPLWWHG�RYHU
ORQJHU�GLVWDQFHV�HOHFWURQLFDOO\��RU�RQ�SDSHU���/DERXU�SRROLQJ�ZRUNV�RQO\�DPRQJ�ILUPV
ORFDWHG�ZLWKLQ� FRPPXWLQJ� GLVWDQFH� RI� WKH� VNLOOHG� ODERXU� SRRO��$QG� WKH� EHQHILWV� IURP
VKDULQJ�LQWHUPHGLDWH�LQSXWV�DUH�FRQIHUUHG�RQO\�RQ�ILUPV�WR�ZKLFK�WKH�VKDUHG�LQSXWV�FDQ
EH�FKHDSO\�WUDQVSRUWHG�

&HQWULIXJDO� IRUFHV� SUHYHQW� LQGXVWULHV� IURP� EHLQJ� HQWLUHO\� FRQFHQWUDWHG� LQ� D� VLQJOH
ORFDWLRQ�� 7KH� FRVW� RI� WUDQVSRUWLQJ� WKH� LQGXVWU\¶V� RXWSXW� WR� JHRJUDSKLFDOO\� GLVSHUVHG
FRQVXPHUV� FDQ� HQFRXUDJH� ILUPV� WR� GLVSHUVH�� HLWKHU� WR� UHGXFH� WUDQVSRUW� FRVWV� WKDW
SURGXFHUV� LQFXU� GLUHFWO\� RU� WR� EHFRPH� GRPLQDQW� LQ� DQ� XQGHUVHUYHG� PDUNHW��
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� 7KH�UHODWLRQVKLS�EHWZHHQ�FRQYHUJHQFH�DQG�FRQFHQWUDWLRQ�LV�H[SUHVVHG�HDVLO\�PDWKHPDWLFDOO\��/HW�VKUL[
EH�WKH�VKDUH�RI�LQGXVWU\�L¶V�HPSOR\PHQW�LQ�FRXQW\�[��'HILQH�FRQFHQWUDWLRQ�DV�SVKUL[

���7KH�FKDQJH� LQ
FRQFHQWUDWLRQ�RYHU�WLPH�LV�S�VKUL[�DVKUL]�

����SVKUL[
�� ��SVKUL[DVKUL[���S�DVKUL[�

���7KH�ILUVW�WHUP�UHIOHFWV
FRQYHUJHQFH��ZKLFK�LV�WKH�WHQGHQF\�RI�LQGXVWULHV�WR�JURZ�IDVWHU�ZKHUH�WKH\�DUH�XQGHU�UHSUHVHQWHG��WKH
VHFRQG� WHUP� UHIOHFWV� WKH� PDJQLWXGH� RI� UDQGRP� VKRFNV�� $� IXOOHU� H[SODQDWLRQ� DSSHDUV� LQ� 'XPDLV�
(OOLVRQ��DQG�*ODHVHU��������

� -DIIH��7UDMWHQEHUJ�DQG�+HQGHUVRQ��������VKRZ��XVLQJ�SDWHQW�GDWD��WKDW�JHRJUDSKLF�SUR[LPLW\�IDFLOLWDWHV
WKH� IORZ� RI� LGHDV�� :K\WH� ������� GHVFULEHV� WKH� ULFKQHVV� RI� LQ�SHUVRQ� FRPPXQLFDWLRQ� DQG� WKH
LPSRUWDQFH�RI�YRLFH��ERG\�ODQJXDJH��DQG�RWKHU�YLVXDO�FXHV�

� 7KH�FRVW�RI�WUDQVSRUWLQJ�RXWSXW�WR�FRQVXPHUV�FDQ�EH�D�FHQWULIXJDO�IRUFH�HYHQ�ZKHQ�ILUPV�GR�QRW�SD\
WKH� GLUHFW� FRVW� IRU� WUDQVSRUWLQJ� WKHLU� RXWSXW�� .UXJPDQ� ������� SUHVHQWV� D� PRGHO� LQ� ZKLFK
PRQRSROLVWLFDOO\�FRPSHWLWLYH�ILUPV�GR�QRW�SD\�WUDQVSRUW�FRVWV�GLUHFWO\�EXW�VWLOO�EHQHILW�IURP�ORFDWLQJ�LQ
UHJLRQV�ZKHUH�WKHUH�LV�OHVV�FRPSHWLWLRQ�IURP�RWKHU�SURGXFHUV�
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$OWHUQDWLYHO\��WKH�FRQFHQWUDWLRQ�RI�DQ�LQGXVWU\�FDQ�ELG�XS�SULFHV�IRU�ODQG��JHRJUDSKLFDOO\
LPPRELOH�ODERXU��RU�RWKHU�VFDUFH�UHVRXUFHV��FDXVLQJ�ILUPV�WR�OHDYH�WKH�FRQFHQWUDWHG�DUHD
DQG�FDXVLQJ�QHZ�ILUPV�WR�VWDUW�XS�HOVHZKHUH�

5HFHQW�DGYDQFHV�LQ�LQIRUPDWLRQ�WHFKQRORJ\�KDYH�WKH�SRWHQWLDO�WR�FKDQJH�WKH�EDODQFH�RI
FHQWULSHWDO�DQG�FHQWULIXJDO�IRUFHV�DQG��WKHUHIRUH��WKH�SRWHQWLDO�WR�FKDQJH�WKH�UDWH�DW�ZKLFK
DQ� LQGXVWU\� FRQYHUJHV� JHRJUDSKLFDOO\�� $GYDQFHV� LQ� LQIRUPDWLRQ� WHFKQRORJ\� KDYH
IDFLOLWDWHG�GDWD�PDQLSXODWLRQ�DQG�VWRUDJH�� DOORZLQJ� ILUPV� WR�FUHDWH�DQG�PDLQWDLQ� ODUJH�
FHQWUDOL]HG� GDWDEDVHV� DQG� WR� LPSURYH� UHFRUG�NHHSLQJ�� 7KHVH� DGYDQFHV� KDYH� DOVR
LQWURGXFHG� QHZ� PHWKRGV� RI� GDWD� WUDQVPLVVLRQ� RQ� SULYDWH� QHWZRUNV� ZLWKLQ� D� ILUP�� RQ
SULYDWH� QHWZRUNV� EHWZHHQ� ILUPV�� DQG� RQ� WKH� SXEOLF� QHWZRUN²WKH� LQWHUQHW�� 7KH� GDWD�
PDQLSXODWLRQ�DQG�VWRUDJH� WHFKQRORJ\� FRPSUHVVHV� D� JLYHQ� DPRXQW� RI� LQIRUPDWLRQ� LQWR
OHVV� DQG� OHVV� HOHFWURQLF� VSDFH�� DQG� WKH� GDWD�WUDQVPLVVLRQ� WHFKQRORJ\� DOORZV� D� JLYHQ
DPRXQW�RI�HOHFWURQLF�GDWD�WR�EH�VHQW�PRUH�TXLFNO\�DQG�FKHDSO\�

,Q�WKH�SRSXODU�PLQG�DUH�WZR�GLIIHUHQW�QRWLRQV�DERXW�WKH�HIIHFW�RI�LQIRUPDWLRQ�WHFKQRORJ\
RQ�LQGXVWULDO�FRQYHUJHQFH��2Q�WKH�RQH�KDQG�LV�WKH�LPDJH�RI�WKH�µWHFKQRSROLV¶��RI�ZKLFK
6LOLFRQ� 9DOOH\� LV� WKH� PRVW� REYLRXV� DQG� EHVW� GRFXPHQWHG� H[DPSOH��� 7KHVH
FRQFHQWUDWLRQV�RI�KLJK�WHFKQRORJ\� ILUPV�FUHDWH�D�FULWLFDO�PDVV�RI� VNLOOHG� ODERXU�� UHDG\
FDSLWDO��DQG�LQQRYDWLYH�LGHDV�WKDW�NHHS�H[LVWLQJ�ILUPV�WKHUH��HQFRXUDJH�QHZ�VWDUW�XSV��DQG
DWWUDFW� ILUPV� IURP� HOVHZKHUH��� 6LOLFRQ�9DOOH\� KDV� LQVSLUHG� FLWLHV� DURXQG� WKH� ZRUOG� WR
LPLWDWH� LWV� VXFFHVV�� IURP� DW� WKH� YHU\� OHDVW� RI� UHQDPLQJ� DQ� DUHD� 6LOLFRQ�VRPHWKLQJ�� WR
PDMRU� LQYHVWPHQW� SURMHFWV� OLNH� 0DOD\VLD¶V� &\EHUMD\D� WKDW� RIIHU� LQIUDVWUXFWXUH�� WD[
EUHDNV�� DQG� UHJXODWRU\� UHOLHI� WR� KLJK�WHFK� ILUPV�� 7KHVH� WHFKQRSROHV� VXJJHVW� WKDW
LQIRUPDWLRQ�WHFKQRORJ\�LQGXVWULHV�WKULYH�RQ�FRQFHQWUDWLRQ�DQG�WKDW�FRQYHUJHQFH�LV�VORZ
LI�DW�DOO�

7KH� RWKHU� LPDJH� LV� WKH� ILUP� RQ� WKH� IDUP� �RU� WKH� \DFKW�� RU� WKH� PRXQWDLQWRS��� XVLQJ
LQIRUPDWLRQ�WHFKQRORJ\�WR�FRPPXQLFDWH�ZLWK�FOLHQWV��VXSSOLHUV��DQG�FRPSHWLWRUV�ORFDWHG
HOVHZKHUH��/DUJHU�ILUPV��OLNH�&LWLEDQN�DQG�$PHULFDQ�([SUHVV��KDYH�PRYHG�EDFN�RIILFH
IXQFWLRQV�DZD\�IURP�PDMRU�ELJ�FLW\�EDQNLQJ�FHQWUHV�WR�VPDOOHU�WRZQV��1XPHURXV�VPDOO
ILUPV�DQG�VHOI�HPSOR\HG�ZRUNHUV�KDYH�PRYHG�RU� VWDUWHG�XS� LQ�)ORULGD�� WKH�6RXWKZHVW�
DQG�LQ�RWKHU�UHVRUW�DUHDV��DZD\�IURP�WKH�WUDGLWLRQDO�FHQWUHV�RI�WKHLU�LQGXVWULHV��)RU�WKHVH
µIRUW\� DFUHV� DQG� D� PRGHP¶�� ILUPV�� QHZ� LQIRUPDWLRQ� WHFKQRORJ\� PDNHV� LW� SRVVLEOH� WR
ORFDWH�IDU�IURP�H[LVWLQJ�FRQFHQWUDWLRQV�RI�FDSLWDO��LGHDV��DQG�HYHQ�ODERXU��LQ�RUGHU�WR�WDNH
DGYDQWDJH� RI� FKHDSHU� ODQG� RU� D� SUHIHUUHG� OLIHVW\OH�� $FFRUGLQJ� WR� WKLV� DUJXPHQW�� WKHQ�
LQIRUPDWLRQ�WHFKQRORJ\�VSHHGV�LQGXVWULDO�FRQYHUJHQFH�

7R�VRUW�RXW�WKHVH�FRQWUDGLFWRU\�SRSXODU�LPDJHV��FRQVLGHU�KRZ�WKH�UHGXFWLRQ�LQ�WKH�FRVW
RI� VHQGLQJ� GDWD� HOHFWURQLFDOO\� DIIHFWV� WKH� FRPSRQHQWV� RI� FRQYHUJHQFH� RXWOLQHG� DERYH�

������������������������������������������������

� 6D[HQLDQ��������

� (YHQ� WKH� EHVW�HVWDEOLVKHG� WHFKQRORJ\� ILUPV� RXWVLGH� RI� 6LOLFRQ�9DOOH\� KDYH� LQFUHDVHG� WKHLU� SUHVHQFH
WKHUH��0LFURVRIW�� EDVHG� LQ� 6HDWWOH�� LV� EXLOGLQJ� D� 6LOLFRQ� 9DOOH\� FDPSXV�� $PHULFD� 2QOLQH�� EDVHG� LQ
9LUJLQLD��SXUFKDVHG�6LOLFRQ�9DOOH\�EDVHG�1HWVFDSH�

� µ:K\�:DOO�6WUHHW� LV�/RVLQJ�2XW� WR����$FUHV�DQG�D�0RGHP¶��1HZ�<RUN�7LPHV�����'HFHPEHU�������
6HFWLRQ����SDJH����FROXPQ���
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)LUVW��NQRZOHGJH�VSLOORYHUV�EHFRPH�OHVV�GHSHQGHQW�RQ�JHRJUDSKLF�SUR[LPLW\��,GHDV�FDQ
EH� VKDUHG�� ZULWWHQ� GUDIWV� H[FKDQJHG�� SLFWXUHV� DQG� GLDJUDPV� FRPSDUHG�� DQG� PHHWLQJV
FRQGXFWHG�� DOO� HOHFWURQLFDOO\�� WKH� TXDOLW\� RI� WKHVH� LQWHUDFWLRQV� LV� EHWWHU� SUHVHUYHG� RYHU
ORQJ�GLVWDQFHV�WKDQ�LQ�WKH�SDVW��7KH�UHJXODU�PDLO�V\VWHP�DQG�WKH�WHOHSKRQH�RI�FRXUVH�DOVR
IDFLOLWDWH� WKH� IORZ� RI� LQIRUPDWLRQ� RYHU� ORQJHU� GLVWDQFHV�� EXW� QHZ� LQIRUPDWLRQ
WHFKQRORJLHV�� SDUWLFXODUO\� WKH� LQWHUQHW�� DUH�TXDOLWDWLYHO\�GLIIHUHQW� WKDQ�PDLO� DQG� SKRQH�
7KH� LQWHUQHW� FRPELQHV� WKH� LQVWDQWDQHRXV� FRPPXQLFDWLRQ� RI� WKH� WHOHSKRQH� ZLWK� WKH
UHJXODU�PDLO¶V�FDSDFLW\�WR�WUDQVPLW�GRFXPHQWV��GUDZLQJV��DQG�LPDJHV��)XUWKHUPRUH��WKH
LQWHUQHW� DOORZV� FRPPXQLFDWLRQ� DPRQJ� PDQ\� SHRSOH� VLPXOWDQHRXVO\�� LW� LV� QR� PRUH
GLIILFXOW� RU� H[SHQVLYH� WR� VHQG� DQ� H�PDLO� WR� WHQ� SHRSOH� WKDQ� WR� RQH�� FKDW� URRPV� DQG
QHZVJURXSV� SHUPLW� RQJRLQJ� UDSLG� GLDORJXH� DPRQJ� PDQ\� SDUWLFLSDQWV�� DQG� WKH� :HE
DOORZV� GRFXPHQWV� WR� EH� SXEOLVKHG� SXEOLFO\� IRU� WKH�ZRUOG� WR� VHH�� )LQDOO\�� WKH� LQWHUQHW
DOORZV�RQH�WR�ZDQGHU�DQG�EURZVH��RSHQLQJ�WKH�ZD\�IRU�VSRQWDQHRXV�DQG�VHUHQGLSLWRXV
GLVFRYHULHV�� WKLV�PLPLFV�WKH�XQSODQQHG�DQG�XQH[SHFWHG�RSSRUWXQLWLHV� IRU�VKDULQJ� LGHDV
WKDW� LQHYLWDEO\� DULVH� DW� GLQQHU� SDUWLHV� DQG� VWUHHW� FRUQHUV� LQ� DUHDV� ZKHUH� DQ� LQGXVWU\
FRQFHQWUDWHV�

1HZ�LQIRUPDWLRQ�WHFKQRORJ\��WKHUHIRUH��PDNHV�NQRZOHGJH�VSLOORYHUV�OHVV�GHSHQGHQW�RQ
JHRJUDSKLF�SUR[LPLW\��VLQFH�NQRZOHGJH�VSLOORYHUV�DUH�D�FHQWULSHWDO� IRUFH�� WKLV�HIIHFW�RI
LQIRUPDWLRQ� WHFKQRORJ\� LV� WR� VSHHG� FRQYHUJHQFH�� 7KLV� VXSSRUWV� WKH� µ��� DFUHV� DQG� D
PRGHP¶�YLHZ�

7KH�VHFRQG�HIIHFW�RI�LQIRUPDWLRQ�WHFKQRORJ\�LV�WKDW�LW�ORZHUV�WKH�WUDQVSRUW�FRVW�RI�PDQ\
LQWDQJLEOH� JRRGV�� ,QGXVWULHV� OLNH� DFFRXQWLQJ�� DGYHUWLVLQJ��PDQDJHPHQW� FRQVXOWLQJ�� DQG
RWKHU� VHUYLFHV� ZKRVH� PDLQ� RXWSXW� LV� LQWDQJLEOH� LQIRUPDWLRQ� DUH� LQFUHDVLQJO\� DEOH� WR
VXEVWLWXWH�LQ�SHUVRQ�GHOLYHU\�WR�FXVWRPHUV�ZLWK�HOHFWURQLF�GHOLYHU\��2QH�FDQ�EDQN��WDNH
FRXUVHV��DQG�EX\�PXVLF�HQWLUHO\�RQ�OLQH��7KLV�UHGXFWLRQ�LQ�WKH�FRVW�RI�WUDQVSRUWLQJ�RXWSXW
ZHDNHQV�RQH�RI� WKH�PDLQ�FHQWULIXJDO�IRUFHV��DQG� WKHUHIRUH� LPSOLHV�VORZHU�FRQYHUJHQFH
IRU� LQGXVWULHV� ZKRVH� RXWSXWV� DUH� LQWDQJLEOH²WKRXJK� VKRXOG� KDYH� QR� HIIHFW� IRU
PDQXIDFWXULQJ� LQGXVWULHV��ZKRVH�RXWSXWV� DUH� WDQJLEOH� JRRGV���7KLV� UDLVHV� WKH� SRWHQWLDO
IRU� KLJK�WHFK� VHUYLFH� LQGXVWULHV� WR� FRQFHQWUDWH²VXSSRUWLYH� RI� WKH� µWHFKQRSROLV¶� YLHZ�
7KH� RYHUDOO� SUHGLFWHG� HIIHFW� RI� LQIRUPDWLRQ� WHFKQRORJ\�� WKHUHIRUH�� LV� WR� VSHHG
FRQYHUJHQFH� IRU� PDQXIDFWXULQJ� LQGXVWULHV�� ZKLOH� WKH� HIIHFW� RQ� VHUYLFH� LQGXVWULHV� LV
DPELJXRXV�

:K\��WKHQ��WKH�SHUVLVWHQFH�RI�WKH�µWHFKQRSROLV¶�YLHZ�DQG�WKH�EDVLF�IDFW�WKDW�WHFKQRORJ\�
LQWHQVLYH� LQGXVWULHV� H[KLELW� VORZHU� FRQYHUJHQFH"� 7KLV� DSSDUHQW� FRQWUDGLFWLRQ� DULVHV
EHFDXVH�RWKHU�FKDUDFWHULVWLFV�RI�LQIRUPDWLRQ�WHFKQRORJ\�LQWHQVLYH�LQGXVWULHV�KDYH�WR�WKLV
SRLQW�EHHQ�RYHUORRNHG��+LJK�,7�LQGXVWULHV�WHQG�WR�HPSOR\�KLJKO\�VNLOOHG�ODERXU�DQG�DUH
IDVW�JURZLQJ�� DQG� ERWK� RI� WKHVH� FKDUDFWHULVWLFV� DOVR� DIIHFW� WKH� UDWH� RI� JHRJUDSKLF
FRQYHUJHQFH�� 7KH� VNLOO� OHYHO� RI� DQ� LQGXVWU\� VKRXOG� DIIHFW� FRQYHUJHQFH� LQ� WZR� ZD\V�
)LUVW��LQGXVWULHV�ZLWK�KLJKO\�VNLOOHG�ZRUNHUV�E\�GHILQLWLRQ�UHO\�PRUH�RQ�NQRZOHGJH�DQG
LGHDV� WKDQ� RWKHU� LQGXVWULHV�� VR� WKH� FHQWULSHWDO� SXOO� FDXVHG� E\� NQRZOHGJH� VSLOORYHUV
VKRXOG�EH�VWURQJHU�LQ�KLJKO\�VNLOOHG�LQGXVWULHV��6HFRQG��VNLOOV�DUH�D�VFDUFH�UHVRXUFH��DQG

������������������������������������������������

� .RONR��������RIIHUV�D�PRGHO� WKDW�FRPSDUHV� WKH� UROH�RI� WUDQVSRUW� FRVWV� LQ� VHUYLFH�DQG�PDQXIDFWXULQJ
LQGXVWULHV��DQG�GHPRQVWUDWHV�IRUPDOO\�WKH�HIIHFW�RI�GHFOLQLQJ�WUDQVSRUW�FRVWV�RQ�LQGXVWU\�FRQFHQWUDWLRQ�
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WKH�EHQHILWV�RI� ODERXU�SRROLQJ� DUH� OLNHOLHVW� WR� DFFUXH� WR� ILUPV�KLULQJ� ODERXU�ZLWK� VNLOOV
VSHFLILF�WR�WKH�LQGXVWU\��7KH�FHQWULSHWDO�SXOO�RI�ODERXU�SRROLQJ�VKRXOG�DOVR�EH�VWURQJHU²
DQG�FRQYHUJHQFH�VORZHU²LQ�KLJKO\�VNLOOHG�LQGXVWULHV���

6NLOOV�DIIHFW�WKH�JHRJUDSK\�RI�KLJK�,7�LQGXVWULHV�WKURXJK�RWKHU�FKDQQHOV�DV�ZHOO��+LJK�
VNLOO�SODFHV� DWWUDFW� KLJK�VNLOO� LQGXVWULHV�� VLQFH� KLJK�,7� LQGXVWULHV� UHO\� OLWWOH� RQ� QDWXUDO
SK\VLFDO�UHVRXUFHV��WKHLU�ORFDWLRQ�GHFLVLRQV�DUH�GULYHQ�PRUH�E\�WKH�DYDLODELOLW\�RI�VFDUFH
VNLOOHG� ODERXU�� )XUWKHUPRUH�� WKH� VFLHQWLILF� LQQRYDWLRQV� WKDW� IDFLOLWDWH� WKH� JURZWK� RI
VNLOOHG�LQGXVWULHV�RIWHQ�JHUPLQDWH�ILUVW� LQ�XQLYHUVLW\� UHVHDUFK�FHQWUHV��VWUHQJWKHQLQJ�WKH
DGYDQWDJH�WKDW�KLJK�VNLOO�SODFHV�KDYH�IRU�KLJK�VNLOO�LQGXVWULHV��.RONR��������VKRZV�WKDW
ERWK�ORFDO�VNLOO�OHYHO�DQG�ORFDO�XQLYHUVLW\�SUHVHQFH�KDYH�LQGHSHQGHQW�SRVLWLYH�HIIHFWV�RQ
FRPPHUFLDO�,QWHUQHW�GHYHORSPHQW�LQ�WKH�86�

7KH� UDWH� RI� JURZWK� RI� DQ� LQGXVWU\� DOVR� DIIHFWV� FRQYHUJHQFH�� 'XPDLV�� (OOLVRQ�� DQG
*ODHVHU� ������� VHSDUDWH� WKH� UHODWLYH� FRQWULEXWLRQV� WR� LQGXVWU\� FRQFHQWUDWLRQ� RI
HVWDEOLVKPHQW� ELUWKV�� WKH� H[SDQVLRQ�FRQWUDFWLRQ� RI� H[LVWLQJ� HVWDEOLVKPHQWV�� DQG
HVWDEOLVKPHQW� GHDWKV�� 7KH\� ILQG� WKDW� ELUWKV� DQG� H[SDQVLRQV� DUH�PRUH� UDSLG� RXWVLGH� RI
LQGXVWULDO�FRQFHQWUDWLRQV��EXW�GHDWKV�DUH�DV�ZHOO��DOO�FRQWULEXWLQJ�WR�WKH�FRQFOXVLRQ�WKDW
JURZLQJ�LQGXVWULHV�FRQYHUJH�IDVWHU�

7KH�HPSLULFDO�VHFWLRQ�RI�WKLV�SDSHU�ZLOO�LVRODWH�WKH�HIIHFW�RI�LQIRUPDWLRQ�WHFKQRORJ\�RQ
FRQYHUJHQFH� DQG� FRQFHQWUDWLRQ� E\� FRQWUROOLQJ� IRU� LQGXVWU\� VNLOO� OHYHO� DQG� LQGXVWU\
JURZWK�

� 'DWD�DQG�PHWKRGRORJ\

7KH�GDWD�XVHG�LQ�WKLV�SDSHU�FRPH�IURP�WZR�VRXUFHV��'DWD�RQ�HPSOR\PHQW�ORFDWLRQ�FRPH
IURP� WKH� /RQJLWXGLQDO� (QWHUSULVH� DQG�(VWDEOLVKPHQW�0LFURGDWD� �/((0�� ILOH�� 'DWD� RQ
LQIRUPDWLRQ� WHFKQRORJ\� XVDJH� DQG� VNLOO� OHYHO� RI� HPSOR\HHV� FRPH� IURP� WKH� &XUUHQW
3RSXODWLRQ�6XUYH\��&36���7KHVH�WZR�GDWD�VRXUFHV�DUH�PDWFKHG�E\�LQGXVWU\�

7KH�/((0�WUDFNV�WKH�HPSOR\PHQW�RI�HYHU\�SULYDWH�VHFWRU�HVWDEOLVKPHQW�LQ�WKH�86�ZLWK
DW�OHDVW�RQH�HPSOR\HH��7KH�XQLW�RI�REVHUYDWLRQ�LQ�WKH�/((0�LV�WKH�HVWDEOLVKPHQW��ZKLFK
LV� D� VLWH� RU� SODQW� ZKHUH� EXVLQHVV� LV� FRQGXFWHG�� $� ILUP� FRQVLVWV� RI� RQH� RU� PRUH
HVWDEOLVKPHQWV�� 7KH� /((0� H[FOXGHV� WKH� VHOI�HPSOR\HG�� IDUPV�� UDLOURDGV�� DQG� SULYDWH
KRXVHKROG� HPSOR\PHQW�� ,Q� ������ WKH� /((0� FRYHUV� ����PLOOLRQ� HPSOR\HHV� LQ� DOPRVW
VHYHQ�PLOOLRQ�HVWDEOLVKPHQWV��)RU�HDFK�HVWDEOLVKPHQW�� WKH�/((0�UHSRUWV�HPSOR\PHQW�
ORFDWLRQ�E\�FRXQW\��LQGXVWU\��XVLQJ�WKH�6WDQGDUG�,QGXVWULDO�&ODVVLILFDWLRQ���SD\UROO��DQG�D
FRGH�WKDW�LGHQWLILHV�WKH�ILUP�WR�ZKLFK�WKH�HVWDEOLVKPHQW�EHORQJV��7KH�/((0�FRYHUV�WKH
\HDUV���������

������������������������������������������������

�� 'XPDLV��(OOLVRQ��DQG�*ODHVHU� ������� ILQG� WKDW� LQGXVWULHV�ZLWK�VNLOOHG�ZRUNHUV�DUH�PRUH�FRQFHQWUDWHG
DQG� VXJJHVW� WKDW� WKLV� HIIHFW� ZRUNV� ERWK� WKURXJK� NQRZOHGJH� VSLOORYHUV� DQG� ODERXU� SRROLQJ��*OHQGRQ
VKRZV� WKDW� FRQFHQWUDWLRQV� RI� VNLOOHG� ZRUNHUV� DUH� VWDEOH� RYHU� WLPH� DQG� VKRZ� OHVV� FRQYHUJHQFH� WKDW
FRQFHQWUDWLRQV�RI�OHVV�VNLOOHG�ZRUNHUV�
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7KH�/((0�LV�EDVHG�RQ� WKH�&HQVXV�%XUHDX¶V�EXVLQHVV� UHJLVWHU�� WKH�6WDQGDUG�6WDWLVWLFDO
(VWDEOLVKPHQW� /LVW� �66(/����� 7KH� &HQVXV� FRPSLOHV� WKH� 66(/� DQQXDOO\�� EDVHG� RQ
,QWHUQDO�5HYHQXH�6HUYLFH�UHFRUGV��6RFLDO�6HFXULW\�$GPLQLVWUDWLRQ�GDWD��DQG�WKH�%XUHDX
RI� /DERU� 6WDWLVWLFV¶V� XQHPSOR\PHQW� LQVXUDQFH� UHFRUGV�� WKH� &HQVXV� VXSSOHPHQWV� WKHVH
VRXUFHV� ZLWK� LWV� RZQ� DQQXDO� &RPSDQ\� 2UJDQL]DWLRQ� 6XUYH\� DQG� WKH� TXLQTXHQQLDO
(FRQRPLF�&HQVXV��7KH�&HQVXV�JHQHUDWHV�WKH�/((0�E\�OLQNLQJ�HVWDEOLVKPHQWV�IURP�WKH
66(/� DFURVV� \HDUV�� UHVXOWLQJ� LQ� D� ILOH� WKDW� WUDFNV� LQGLYLGXDO� HVWDEOLVKPHQWV� RYHU� WLPH�
HYHQ� LI� WKH� HVWDEOLVKPHQW� FKDQJHV� RZQHUVKLS� RU� ORFDWLRQ���� %HFDXVH� WKH� /((0
FRPSULVHV� HVWDEOLVKPHQW�OHYHO� PLFURGDWD�� LW� FRQWDLQV� FRQILGHQWLDO� LQIRUPDWLRQ� DERXW
LQGLYLGXDO�ILUPV��7KXV�� WKH�/((0�FDQ�EH�XVHG�RQO\�DW� WKH�&HQVXV�%XUHDX¶V�RIILFHV�E\
UHVHDUFKHUV�VZRUQ�QRW�WR�GLVFORVH�LQIRUPDWLRQ�DERXW�DQ\�RQH�ILUP���

7KH� HPSLULFDO� VWUDWHJ\� LQYROYHV� ORFDO� LQGXVWU\� JURZWK� UHJUHVVLRQV�� &RQYHUJHQFH� LV
GHILQHG� DERYH� DV� WKH� WHQGHQF\� IRU� DQ� LQGXVWU\¶V� HPSOR\PHQW� WR� JURZ� VORZHU� LQ� DUHDV
ZKHUH�WKH�LQGXVWU\�LV�RYHU�UHSUHVHQWHG��WKH�GHSHQGHQW�YDULDEOH�LQ�WKH�UHJUHVVLRQ�DQDO\VLV
LV�QHW�HPSOR\PHQW�JURZWK�IRU�D�ORFDO�LQGXVWU\��µ,QGXVWU\¶�LV�GHILQHG�XVLQJ�WKH�&HQVXV¶V
��GLJLW� FODVVLILFDWLRQ� LQWR� ���� FDWHJRULHV�� µ/RFDO¶� LV� GHILQHG� DV�PHWURSROLWDQ� VWDWLVWLFDO
DUHDV��06$¶V����

7KH� H[SODQDWRU\� YDULDEOH� RI� LQWHUHVW� LV� ORFDOL]DWLRQ�� /RFDOL]DWLRQ� LV� GHILQHG� DV� WKH
IUDFWLRQ�RI�DQ�LQGXVWU\¶V�QDWLRQDO�HPSOR\PHQW�LQ�D�JLYHQ�06$�DQG�FDQ�UDQJH�IURP�]HUR
WR�RQH��$�QHJDWLYH�FRHIILFLHQW�PHDQV�WKDW�LQGXVWULHV�JURZ�PRUH�VORZO\�LQ�06$¶V�ZKHUH
WKH\� DUH� RYHU�UHSUHVHQWHG²WKXV�� FHQWULIXJDO� IRUFHV� GRPLQDWH� DQG� LQGXVWULHV� H[KLELW
JHRJUDSKLF�FRQYHUJHQFH�

2WKHU�YDULDEOHV�DUH�XVHG�DV�FRQWUROV�LQ�WKH�ORFDO�JURZWK�UHJUHVVLRQV��)ROORZLQJ�*ODHVHU
HW� DO�� �������� ZKR� IRXQG� VLJQLILFDQW� HIIHFWV� RI� ORFDO� LQGXVWU\� FRPSHWLWLRQ� DQG� WKH
GLYHUVLW\�RI�RWKHU� LQGXVWULHV� ORFDOO\�RQ� ORFDO� LQGXVWU\�JURZWK��PHDVXUHV�RI�FRPSHWLWLRQ
DQG�GLYHUVLW\�DUH�XVHG�DV�FRQWUROV��06$�HPSOR\PHQW�RXWVLGH�WKH�LQGXVWU\�LV�LQFOXGHG�DV
D�FRQWURO�IRU�FLW\�VL]H��7KHVH�DUH�GHILQHG�SUHFLVHO\�LQ�WKH�GDWD�DSSHQGL[�

/RFDO�HPSOR\PHQW�JURZWK��JHRJUDSKLF�FRQFHQWUDWLRQ�� ORFDO� LQGXVWU\�FRPSHWLWLRQ�� ORFDO
GLYHUVLW\�� DQG� 06$� HPSOR\PHQW� DUH� DOO� PHDVXUHG� XVLQJ� WKH� HVWDEOLVKPHQW�OHYHO
HPSOR\PHQW�GDWD�LQ�WKH�/((0�

������������������������������������������������

�� &RXQW\�%XVLQHVV�3DWWHUQV��DQ�DQQXDO�WDEXODWLRQ�RI�HPSOR\PHQW�E\�LQGXVWU\�DQG�FRXQW\��LV�DOVR�EDVHG
RQ�WKH�66(/�

�� 7KH�&HQVXV�%XUHDX¶V� /RQJLWXGLQDO� 5HVHDUFK�'DWDEDVH� �/5'�� DOVR� WUDFNV� HVWDEOLVKPHQWV� RYHU� WLPH�
EXW� GLIIHUV� IURP� WKH� /((0�� 7KH� /5'� LV� EDVHG� SULPDULO\� RQ� WKH� (FRQRPLF� &HQVXV� DQG� KDV� PRUH
YDULDEOHV�WKDQ�WKH�/((0��EXW�LW�FRYHUV�RQO\�WKH�PDQXIDFWXULQJ�VHFWRU�ZKHUHDV�WKH�/((0�LQFOXGHV�DOO
VHFWRUV�

�� 6HH�5REE��������IRU�IXOO�GRFXPHQWDWLRQ�RI�WKH�/((0�

�� ,Q� 1HZ� (QJODQG�� µORFDO¶� PHDQV� D� 1HZ� (QJODQG� &RXQW\� 0HWURSROLWDQ� $UHD� �1(&0$��� VLQFH� WKH
/((0� LGHQWLILHV� JHRJUDSK\� E\� FRXQW\�� &RQVROLGDWHG�0HWURSROLWDQ� 6WDWLVWLFDO� $UHDV� �&06$¶V�� DUH
XVHG�ZKHUH�DSSOLFDEOH��&RXQWLHV�RXWVLGH�RI�06$¶V�DUH�JURXSHG�E\� VWDWH�� DQG� WKH� UHVXOWLQJ�DUHDV�DUH
LQFOXGHG� LQ� WKH� DQDO\VLV� DV� 06$¶V�� 7KHUH� DUH� ���� 06$¶V�&06$¶V�1(&0$¶V� DQG� ��� DGGLWLRQDO
µFRQVWUXFWHG¶�DUHDV�RI�FRXQWLHV�RXWVLGH�RI�06$¶V�
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7R� DVVHVV� WKH� HIIHFW� RI� LQIRUPDWLRQ� WHFKQRORJ\� RQ� FRQYHUJHQFH�� LQGXVWU\�OHYHO
FKDUDFWHULVWLFV� DUH� LQWHUDFWHG� ZLWK� WKH� ORFDOL]DWLRQ� PHDVXUH�� 7KHVH� LQGXVWU\�OHYHO
FKDUDFWHULVWLFV� LQFOXGH� LQIRUPDWLRQ�WHFKQRORJ\� LQWHQVLW\�DQG�VNLOO� OHYHO�RI� WKH� LQGXVWU\�
DQG� WKH\�DUH� WDNHQ� IURP� WKH�&XUUHQW�3RSXODWLRQ�6XUYH\� �&36���7KH�&36� LV� D�PRQWKO\
VXUYH\� RI�$PHULFDQ� KRXVHKROGV�� FRQGXFWHG� E\� WKH�&HQVXV� %XUHDX� DQG� WKH� %XUHDX� RI
/DERU� 6WDWLVWLFV�� 7KH�&36� UHJXODUO\� DVNV� UHVSRQGHQWV� DERXW� WKHLU� HGXFDWLRQ� OHYHO� DQG
LQGXVWU\�ZKHUH� WKH\�ZRUN��(YHU\� IRXU� \HDUV� LQ� LWV�2FWREHU� VXUYH\�� WKH�&36� DOVR� DVNV
UHVSRQGHQWV� DERXW� WKHLU� FRPSXWHU� XVDJH� DW� KRPH� DQG� DW�ZRUN��5HVSRQGHQWV� DUH� DVNHG
ZKHWKHU� WKH\� XVH� D� FRPSXWHU� DQG�� LI� VR�� IRU� ZKLFK� WDVNV�� SRVVLEOH� DQVZHUV� LQFOXGH
µHOHFWURQLF�PDLO¶�DQG�µFRPPXQLFDWLRQV¶��$Q�LQGXVWU\¶V�LQIRUPDWLRQ�WHFKQRORJ\�XVDJH�LV
GHILQHG� DV� WKH� IUDFWLRQ� RI� HPSOR\HHV�ZKR� UHSRUW� XVLQJ� D� FRPSXWHU� DW�ZRUN� IRU� HLWKHU
HOHFWURQLF�PDLO��FRPPXQLFDWLRQV��RU�ERWK��LQ�������$Q�LQGXVWU\¶V�VNLOO�OHYHO�LV�GHILQHG�DV
WKH�IUDFWLRQ�RI�HPSOR\HHV�ZKR�KDYH�D�FROOHJH�GHJUHH�

7KH� WKLUG� LQGXVWU\� FKDUDFWHULVWLF� LQWHUDFWHG�ZLWK� ORFDOL]DWLRQ� LV� LQGXVWU\� JURZWK� DW� WKH
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²� L�LQGH[HV�LQGXVWULHV�

²� [�LQGH[HV�06$¶V�

²� WKH�l�FRHIILFLHQWV�DUH�UHIHU�WR�FRQWURO�YDULDEOHV�

²� WKH�b�FRHIILFLHQWV�UHIHU�WR�WKH�FRQYHUJHQFH�YDULDEOHV�DQG�LQWHUDFWLRQV�

7KH�H[SUHVVLRQ�IRU�ORFDO�HPSOR\PHQW�JURZWK�XVHV�WKH�DYHUDJH�RI�VWDUW�\HDU�DQG�HQG�\HDU
HPSOR\PHQW� DV� WKH� GHQRPLQDWRU�� 7KLV� IROORZV�'DYLV��+DOWLZDQJHU�� DQG� 6FKXK� ������
DQG� KDV� WKH� DGYDQWDJH� RI� KDYLQJ� D� GHILQHG� YDOXH� IRU� LQGXVWU\�06$� FHOOV� ZLWK� QR
HPSOR\PHQW�LQ�WKH�VWDUW�\HDU�DQG�SRVLWLYH�HPSOR\PHQW�LQ�WKH�HQG�\HDU��$OO�UHJUHVVLRQV
DUH�ZHLJKWHG�E\�WKH�ORFDO�LQGXVWU\�VL]H��WKH�GHQRPLQDWRU�RI�WKH�GHSHQGHQW�YDULDEOH���DQG
LQGXVWU\�IL[HG�HIIHFWV�DUH�LQFOXGHG�
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� 5HVXOWV

7KH�PDLQ�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH����,Q�FROXPQ�RQH�LV�WKH�HYLGHQFH�WKDW�LQGXVWULHV
H[KLELW�JHRJUDSKLF�FRQYHUJHQFH��D�XQLYDULDWH� UHJUHVVLRQ�RI�QHW�HPSOR\PHQW�JURZWK�RQ
LQGXVWU\� ORFDOL]DWLRQ� \LHOGV� D� QHJDWLYH� DQG� VLJQLILFDQW� FRHIILFLHQW�� 7KH� FRHIILFLHQW
LPSOLHV� WKDW� D� RQH� VWDQGDUG� GHYLDWLRQ� LQFUHDVH� LQ� WKH� ORFDOL]DWLRQ� RI� DQ� LQGXVWU\� LQ� DQ
06$�OHDGV�WR�D������VWDQGDUG�GHYLDWLRQ�GHFOLQH�LQ�QHW�HPSOR\PHQW�JURZWK�

7KH� VHFRQG� FROXPQ� LQFOXGHV� WKH� LQWHUDFWLRQ� EHWZHHQ� ORFDOL]DWLRQ� DQG� LQIRUPDWLRQ
WHFKQRORJ\� XVDJH��$V�PHQWLRQHG� LQ� WKH� LQWURGXFWLRQ�� WKH� HVWLPDWHG� FRHIILFLHQW� RQ� WKH
LQWHUDFWLRQ� LV�SRVLWLYH� DQG� VLJQLILFDQW��7KH�PDJQLWXGHV�RI� WKH� FRHIILFLHQWV� VXJJHVW� WKDW
LQGXVWULHV�ZLWK�LQIRUPDWLRQ�WHFKQRORJ\�XVDJH�DERYH�����FHDVH�WR�H[KLELW�FRQYHUJHQFH
DQG� LQVWHDG� VWDUW� WR� GLYHUJH�� 6LQFH� WKH� KLJKHVW� LQIRUPDWLRQ� WHFKQRORJ\� LQ� ����� ZDV
EHORZ� WKLV� OHYHO²LW�ZDV� ���� LQ� WKH� FRPSXWHU�PDQXIDFWXULQJ� LQGXVWU\²WKH� HVWLPDWHV
VXJJHVW�WKDW�,7�LQWHQVLYH�LQGXVWULHV�VWLOO�H[KLELW�FRQYHUJHQFH��EXW�DW�D�PXFK�VORZHU�UDWH
WKDQ�RWKHU�LQGXVWULHV��$Q�LQGXVWU\�ZLWK�DYHUDJH� ,7�XVDJH�������LV�HVWLPDWHG�WR�VKRZ�D
UDWH�RI�FRQYHUJHQFH�WKDW�LV�����WLPHV�WKDW�RI�DQ�LQGXVWU\�DW�����,7�XVDJH�

7KH�PDLQ�WKHRUHWLFDO�SUHGLFWLRQ�DERXW�WKH�HIIHFW�RI�LQIRUPDWLRQ�WHFKQRORJ\�LV�WKDW�DIWHU
LQFOXGLQJ�RWKHU�FRQWUROV��,7�XVDJH�VKRXOG�VSHHG�FRQYHUJHQFH��&ROXPQ�WKUHH�LQFOXGHV�WKH
FRPSHWLWLRQ�� GLYHUVLW\�� DQG� 06$� VL]H� FRQWUROV�� DQG²PRUH� LPSRUWDQWO\²WKH
LQWHUDFWLRQV� EHWZHHQ� ORFDOL]DWLRQ�� VNLOO� OHYHO�� DQG� LQGXVWU\� JURZWK� UDWHV� QDWLRQDOO\��$V
SUHGLFWHG�� WKH� HIIHFW� RI� LQIRUPDWLRQ� WHFKQRORJ\� LQWHUDFWLRQ� LV� QHJDWLYH� DQG� VLJQLILFDQW�
7KH� FRHIILFLHQW� RQ� LQGXVWU\� VNLOO� OHYHO� LV� SRVLWLYH� DQG� VLJQLILFDQW�� VXJJHVWLQJ� WKDW� WKH
DSSDUHQW� VORZ� FRQYHUJHQFH� DPRQJ� KLJK� ,7� LQGXVWULHV� LV� GXH� WR� WKHLU� KLJK� VNLOO� OHYHO
UDWKHU� WKDQ� WKHLU� XVDJH� RI� ,7� SHU� VH�� 7KH� FRHIILFLHQW� RQ� WKH� QDWLRQDO� LQGXVWU\� JURZWK
LQWHUDFWLRQ�LV�DOVR�QHJDWLYH²FRQVLVWHQW�ZLWK�'XPDLV��(OOLVRQ��DQG�*ODHVHU���������7KLV
KDV�OLWWOH�HIIHFW�RQ�WKH�,7�LQWHUDFWLRQ��WKRXJK��VLQFH�WKH�FRUUHODWLRQ�EHWZHHQ�,7�XVDJH�DQG
QDWLRQDO�JURZWK�LV�ZHDN�FRPSDUHG�WR�WKH�FRUUHODWLRQ�EHWZHHQ�,7�XVDJH�DQG�VNLOO�OHYHO�

7KH�VHFRQG�SUHGLFWLRQ�DERXW�LQIRUPDWLRQ�WHFKQRORJ\�LV�WKDW�LW�VKRXOG�VORZ�FRQYHUJHQFH
IRU�VHUYLFH�LQGXVWULHV�UHODWLYH�WR�PDQXIDFWXULQJ�LQGXVWULHV��DV�VRPH�VHUYLFH�RXWSXWV�FDQ
EH�GHOLYHUHG�HOHFWURQLFDOO\�DQG�QHHG�QR�ORQJHU�EH�ORFDOO\�SURYLGHG�WR�D�GLYHUVH�FXVWRPHU
EDVH�� 7KH� ILQDO� FROXPQ� RI� 7DEOH� �� LQFOXGHV� DQ� LQWHUDFWLRQ� EHWZHHQ� ORFDOL]DWLRQ�� ,7
XVDJH�� DQG� VHUYLFH� VHFWRU���� WKLV� LQWHUDFWLRQ� WHUP� LV� QHJDWLYH�� LQFRQVLVWHQW� ZLWK� WKH
SUHGLFWLRQ�WKDW�,7�PLJKW�VORZ�FRQYHUJHQFH�IRU�VRPH�VHUYLFH�LQGXVWULHV�

7KH� UHJUHVVLRQV� DUH� UHSHDWHG� LQ� 7DEOH� ��� XVLQJ� JURZWK� GXH� WR� QHZ�ILUP� ELUWKV�� UDWKHU
WKDQ�QHW�HPSOR\PHQW�JURZWK��DV�WKH�GHSHQGHQW�YDULDEOH��1HZ�ILUP�ELUWKV�PHDQ�JURZWK
GXH� WR� WKH� IRUPDWLRQ� RI� QHZ� FRPSDQLHV� RQO\²WKHVH� QHZ� FRPSDQLHV�PXVW� KDYH� FRPH
LQWR�H[LVWHQFH�GXULQJ�WKH�SHULRG����������DQG�WKH\�PXVW�QRW�LQFOXGH�DQ\�HVWDEOLVKPHQWV
WKDW�ZHUH�LQ�H[LVWHQFH�SULRU�WR�������)RFXVLQJ�RQ�QHZ�ILUP�ELUWKV�UHVWULFWV�WKH�VDPSOH�WR
ORFDWLRQ� GHFLVLRQV� XQFRQVWUDLQHG� E\� H[LVWLQJ� ILUP� FDSLWDO� RU� SDVW� ORFDWLRQ� GHFLVLRQ�
7KHVH�ILUPV�DUH�� LQ�WKHRU\��FRPSOHWHO\�µIRRWORRVH¶�ZKHQ�WKH\�FRPH�LQWR�H[LVWHQFH��DQG
WKHLU�RSWLPDO�ORFDWLRQ�LV�FKRVHQ�GXULQJ�WKH�SHULRG�XQGHU�VWXG\�
������������������������������������������������

�� 7KH�VHUYLFH�VHFWRU�GXPP\�HTXDOV�RQH�IRU�LQGXVWULHV�LQ�6,&�FDWHJRULHV��������UHWDLO�WUDGH������ILQDQFH�
LQVXUDQFH��UHDO�HVWDWH��DQG���DQG����VHUYLFHV��
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Table 1
Convergence and IT: net employment growth

Dependent variable: net employment
growth

(1) (2) (3) (4)

Competition = one minus local firm-level Herfindahl 0.097 0.108
0.008 0.008

-0.115 -0.118Diversity = similarity of local industry mix to national
(excl. own industry) 0.007 0.007

MSA employment (excl. own industry), millions -0.029 -0.032
0.001 0.001

-1.647 -2.047 -0.743 -0.690Localization = industry-MSA employment as fraction of
national industry 0.028 0.047 0.072 0.079

2.451 -2.347 -1.994Localization * fraction of employees using
communications technology 0.228 0.312 0.373

3.284 1.963Localization * fraction of workers with college degrees
0.252 0.275

-1.361 -2.065Localization * industry growth rate (excl. own MSA),
1989-96 0.128 0.142

Localization * service-sector dummy 1.109
0.104

-0.506Localization * fraction of employees using
communications technology * service-sector dummy 0.485

Constant 0.158 0.159 0.059 0.048
0.001 0.001 0.008 0.008

Observations 57187 57187 57187 57187
R-squared 0.37 0.37 0.40 0.40

Notes: Unit of observation is industry-MSA cell; includes industry fixed-effects; weighted by industry-
MSA size; standard errors are below coefficient estimates; for definitions of  the variables, see
Data Appendix.

7KH�UHVXOWV�DUH�VLPLODU�WR�WKRVH�IRU�RYHUDOO�QHW�HPSOR\PHQW�JURZWK��ZLWK�VRPH�LPSRUWDQW
GLIIHUHQFHV��)LUVW��RYHUDOO�FRQYHUJHQFH�LV�PXFK�VORZHU��2QH�VWDQGDUG�GHYLDWLRQ�LQFUHDVH
LQ�WKH�ORFDOL]DWLRQ�RI�DQ�LQGXVWU\�UHGXFHV�QHZ�ILUP�ELUWKV�E\������VWDQGDUG�GHYLDWLRQV²
OHVV�WKDQ�RQH�IRXUWK�RI�WKH�UHGXFWLRQ�LQ�QHW�HPSOR\PHQW�JURZWK��7KLV�LV�FRQVLVWHQW�ZLWK
WKH�QRWLRQ�WKDW�VWDUW�XSV�EHQHILW�JUHDWO\�IURP�SUR[LPLW\�WR�H[LVWLQJ�ILUPV��IRU�SUR[LPLW\
DOORZV�WKHP�WR�WDS�LQWR�H[LVWLQJ�ODERXU�SRROV��VKDUH�H[LVWLQJ�VXSSOLHUV��DQG�HYHQ�VSLQ�RII
IURP�H[LVWLQJ�ILUPV�
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6HFRQG�� FRQYHUJHQFH� GXH� WR� QHZ�ILUP� ELUWKV� LV� IDVWHU�� LQVWHDG� RI� VORZHU�� IRU� KLJK�
WHFKQRORJ\� LQGXVWULHV�� DV� WKH� FRHIILFLHQW� RQ� WKH� ORFDOL]DWLRQ�WHFKQRORJ\� LQWHUDFWLRQ� LV
QRZ�QHJDWLYH�LQVWHDG�RI�SRVLWLYH��%XW�WKH�LQFOXVLRQ�RI�WKH�VNLOOHG�ZRUNHUV�DQG�LQGXVWU\
JURZWK�LQWHUDFWLRQV�KDV�WKH�VDPH�HIIHFW�DV�LQ�WKH�ILUVW�VHW�RI�UHJUHVVLRQV��WKH�FRHIILFLHQW
RQ�WKH�WHFKQRORJ\�LQWHUDFWLRQ�IDOOV��7KH�FRHIILFLHQW�RQ�WKH�VNLOOHG�ZRUNHUV�LQWHUDFWLRQ�LV
DJDLQ� SRVLWLYH� �WKRXJK� LQVLJQLILFDQW��� DQG� WKH� FRHIILFLHQW� RQ� WKH� LQGXVWU\� JURZWK
LQWHUDFWLRQ� LV� DJDLQ� QHJDWLYH�� 7KXV�� WKH� HIIHFW� RI� LQIRUPDWLRQ� WHFKQRORJ\� RQ
FRQYHUJHQFH��DIWHU�FRQWUROOLQJ�IRU�RWKHU�IDFWRUV��LV�VWLOO�QHJDWLYH�

Table 2
Convergence and IT: new firm births

Dependent variable: growth in new firm
births

(1) (2) (3) (4)

Competition = one minus local firm-level Herfindahl 0.060 0.061
0.004 0.004

-0.068 -0.069Diversity = similarity of local industry mix to national
(excl. own industry) 0.003 0.003

MSA employment (excl. own industry), millions 0.002 0.001
0.000 0.000

-0.176 -0.124 -0.075 -0.042Localization = industry-MSA employment as fraction of
national industry 0.012 0.020 0.031 0.034

-0.321 -0.433 -0.585Localization * fraction of employees using
communications technology 0.096 0.133 0.159

0.062 -0.094Localization * fraction of workers with college degrees
0.107 0.117

-0.689 -0.780Localization * industry growth rate (excl. own MSA),
1989-96 0.054 0.061

Localization * service-sector dummy 0.038
0.044

0.391Localization * fraction of employees using
communications technology * service-sector dummy 0.207

Constant 0.175 0.175 0.103 0.102
0.001 0.001 0.003 0.003

Observations 57187 57187 57187 57187
R-squared 0.52 0.52 0.53 0.53

Notes: Unit of observation is industry-MSA cell; includes industry fixed-effects; weighted by industry-
MSA size; standard errors are below coefficient estimates; for definitions of  the variables, see
Data Appendix.
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7KH�ILQDO�GLIIHUHQFH�LQ�WKH�QHZ�ILUP�ELUWK�UHJUHVVLRQ�LV�WKDW�WKH�WHFKQRORJ\�DQG�VHUYLFHV
LQWHUDFWLRQ�FRHIILFLHQW� LV�QRZ�SRVLWLYH�DQG�VLJQLILFDQW�DW� MXVW� DERYH� WKH���� OHYHO��7KLV
YDULDEOH� LQGLFDWHV� WKH� H[WHQW� WR� ZKLFK� WHFKQRORJ\� VORZV� FRQYHUJHQFH� IRU� VHUYLFH
LQGXVWULHV�UHODWLYH�WR�PDQXIDFWXULQJ� LQGXVWULHV�� ,WV�SRVLWLYH�YDOXH� LV�FRQVLVWHQW�ZLWK� WKH
SUHGLFWLRQ� WKDW� LQIRUPDWLRQ� WHFKQRORJ\� SHUPLWV� WKH� HOHFWURQLF� GHOLYHU\� RI� LQWDQJLEOH
JRRGV�� WKXV�IUHHLQJ�VHUYLFH�LQGXVWULHV�IURP�KDYLQJ� WR� ORFDWH�QHDU� WKHLU�FXVWRPHUV��7KLV
ZHDNHQV� D� NH\� FHQWULIXJDO� IRUFH� IRU� VHUYLFHV� DQG� WKHUHIRUH� VORZV� FRQYHUJHQFH� DQG
HQFRXUDJHV�FRQFHQWUDWLRQ�

$V�RXWOLQHG� DERYH��ZKLOH� FRQYHUJHQFH� LV� D� FRPSRQHQW� RI� GHFOLQLQJ� FRQFHQWUDWLRQ�� WKH
WZR� DUH� GLVWLQFW� DQG� KDYH� VOLJKWO\� GLIIHUHQW� SROLF\� LPSOLFDWLRQV�� &KDQJHV� LQ
FRQFHQWUDWLRQ�RYHU�WLPH�GHSHQG�RQ�ERWK�WKH�UDWH�RI�FRQYHUJHQFH�DQG�WKH�VL]H�RI�UDQGRP
VKRFNV�� $Q� DQDO\VLV� RI� WKH� FDXVHV� RI� FKDQJHV� LQ� FRQFHQWUDWLRQ� RYHU� WLPH� DSSHDUV� LQ
7DEOH� ��� 7KH� GHSHQGHQW� YDULDEOH� LV� WKH� FKDQJH� LQ� DQ� LQGXVWU\¶V� FRQFHQWUDWLRQ�� DV
PHDVXUHG�E\�D�ORFDWLRQDO�+HUILQGDKO�LQGH[��VHH�DSSHQGL[���WKH�XQLW�RI�REVHUYDWLRQ�LV�WKH
LQGXVWU\�� 7KH� H[SODQDWRU\� YDULDEOHV� DUH� WKH� VDPH� WKUHH� YDULDEOHV� WKDW� ZHUH� LQWHUDFWHG
ZLWK�ORFDOL]DWLRQ�LQ�7DEOHV���DQG����WHFKQRORJ\�XVDJH��VNLOO�OHYHO��DQG�LQGXVWU\�JURZWK�

Table 3
Industry concentration and information technology

Dependent variable:

Change in
concentration

Change in HQ
concentration

Change in
distance from
headquarters

-0.0178 -0.0298 -86.2Fraction of employees using
communications technology 0.0066 0.0191 120.5

Fraction of workers with college degrees 0.0064 0.0066 63.9
0.0045 0.0129 81.6

-0.0087 0.0005 194.3Industry growth rate (excl. own MSA),
1989-96 0.0023 0.0066 41.7

Constant -0.0019 -0.0008 -19.0
0.0009 0.0027 16.9

R-squared 0.09 0.01 0.11

Observations 204 204 204

Notes: Unit of observation is the Census 3-digit industry; standard errors are below coefficient
estimates; for definitions of  the variables, see Data Appendix.
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7KH� HIIHFWV� RI� WKHVH� LQGXVWU\�OHYHO� YDULDEOHV� RQ� FRQFHQWUDWLRQ� DUH� FRQVLVWHQW� ZLWK� WKH
FRQYHUJHQFH� UHJUHVVLRQV����7KH� FRHIILFLHQWV�RQ� WHFKQRORJ\�XVDJH� DQG� LQGXVWU\� JURZWK
DUH� QHJDWLYH�� DQG� WKH� FRHIILFLHQW� RQ� VNLOO� OHYHO� LV� SRVLWLYH� �WKRXJK� VWDWLVWLFDOO\
LQVLJQLILFDQW��� 7KH� HIIHFW� RI� LQIRUPDWLRQ� WHFKQRORJ\� LV� WR� UHGXFH� LQGXVWULDO
FRQFHQWUDWLRQ�

Table 4
Summary statistics

Mean S.d.

For convergence regressions

Net employment growth (dependent variable) 0.114 0.311

Growth in new firm births (dependent variable) 0.171 0.149

Competition = one minus local firm-level Herfindahl 0.894 0.181

Diversity = similarity of local industry mix to national (excl. own industry) -0.241 0.171

MSA employment (excl. own industry), millions 1.715 2.169

Localization = industry-MSA employment as fraction of national industry 0.026 0.041

Localization * fraction of employees using communications technology 0.004 0.010

Localization * fraction of workers with college degrees 0.007 0.015

Localization * industry growth rate (excl. own MSA), 1989-96 0.003 0.013

Localization * service-sector dummy 0.014 0.030

Localization * fraction of employees using communications technology *

service-sector dummy

0.002 0.007

For industry-level concentration regressions

Concentration index, 1989 0.036 0.036

Concentration index, 1996 0.036 0.036

Change in concentration, 1989-96 -0.003 0.008

HQ concentration index, 1989 0.046 0.054

HQ concentration index, 1996 0.043 0.055

Change in HQ concentration, 1989-96 -0.003 0.021

Average distance from HQ, 1989 417.2 202.2

Average distance from HQ, 1996 410.5 191.0

Change in average distance from HQ, 1989-96 -6.7 142.6

Fraction of employees using communications technology 0.116 0.102

Fraction of workers with college degrees 0.223 0.149

Industry growth rate (excl. own MSA), 1989-96 0.117 0.184

������������������������������������������������

�� $� XQLYDULDWH� UHJUHVVLRQ� RI� FKDQJH� LQ� FRQFHQWUDWLRQ� RQ� ,7�LQWHQVLW\� \LHOGV� D� QHJDWLYH�� WKRXJK
VWDWLVWLFDOO\�LQVLJQLILFDQW��FRHIILFLHQW��7R�UHFRQFLOH�WKLV�ZLWK�WKH�VORZHU�UDWH�RI�FRQYHUJHQFH�IRU�KLJK�,7
LQGXVWULHV��DV�VKRZQ�LQ�FROXPQ���RI�7DEOH����LW�PXVW�EH�WKDW�,7�LQWHQVLW\�LV�DVVRFLDWHG�ZLWK�D�VPDOOHU
UDQGRP�VKRFN�FRPSRQHQW�



��

,W�ZDV�K\SRWKHVL]HG�WKDW�WKH�QHJDWLYH�HIIHFW�RI�WHFKQRORJ\�RQ�LQGXVWULDO�FRQFHQWUDWLRQ�LV
GXH�WR�WKH�GHFUHDVLQJ�UHOLDQFH�RI�NQRZOHGJH�VSLOORYHUV�RQ�JHRJUDSKLF�SUR[LPLW\��:LWK
QHZ� LQIRUPDWLRQ� WHFKQRORJ\�� WKH� DUJXPHQW� JRHV�� WKHVH� VSLOORYHUV� FDQ� WDNH� SODFH
HOHFWURQLFDOO\�� DQG� WKHUHIRUH� DW� JUHDWHU� GLVWDQFHV�� DV� ZHOO� DV� LQ�SHUVRQ�� $Q� DOWHUQDWLYH
SKHQRPHQRQ� FRXOG� JHQHUDWH� WKH� VDPH� HPSLULFDO� UHVXOWV�� KRZHYHU�� WKH� GHFOLQH� LQ
FRQFHQWUDWLRQ� FRXOG� EH� GXH� WR� UHRUJDQL]DWLRQV� ZLWKLQ� ILUPV� WKDW� VHSDUDWH� EDFN�RIILFH
IXQFWLRQV� IURP� KHDGTXDUWHUV� IXQFWLRQV�� 8QGHU� WKLV� DOWHUQDWLYH� K\SRWKHVLV�� NQRZOHGJH
VSLOORYHUV�EHWZHHQ� ILUPV�PLJKW� VWLOO� GHSHQG�RQ� JHRJUDSKLF� SUR[LPLW\�� VR� KHDGTXDUWHUV
UHPDLQ� FRQFHQWUDWHG�� RQO\� EDFN�RIILFHV� UHORFDWH� WR� ORZ�FRVW� DUHDV� ZKLOH� UHPDLQLQJ
FRQQHFWHG�HOHFWURQLFDOO\�WR�KHDGTXDUWHUV�

7R� WHVW� WKLV� DOWHUQDWLYH� RI� ZLWKLQ�ILUP� UHRUJDQL]DWLRQ�� WKH� UHJUHVVLRQ� LQ� FROXPQ� �� RI
7DEOH���LV�UHSHDWHG��EXW�RQO\�ZLWK�HVWDEOLVKPHQWV�WKDW�DUH�ORFDWHG�LQ�WKH�FRXQW\�RI�WKHLU
ILUP¶V�KHDGTXDUWHUV����7KH�UHVXOWV��SUHVHQWHG�LQ�FROXPQ���RI�7DEOH����DUH�VXJJHVWLYH�EXW
LQFRQFOXVLYH��7KH�FRHIILFLHQW�RQ�WHFKQRORJ\�XVDJH�FRQWLQXHV�WR�EH�QHJDWLYH�� LQGLFDWLQJ
WKDW�WHFKQRORJ\�ORZHUV�WKH�FRQFHQWUDWLRQ�OHYHO�DPRQJ�KHDGTXDUWHUV�HVWDEOLVKPHQWV��EXW
LQVLJQLILFDQW�DW�WKH����OHYHO��7KH�RWKHU�FRHIILFLHQWV�DUH�LQVLJQLILFDQW�DV�ZHOO�

$QRWKHU�DSSURDFK�WR�WHVWLQJ�EHWZHHQ�ILUP�YV��ZLWKLQ�ILUP�HIIHFWV�LV�WR�LGHQWLI\�ZKHWKHU
WKH�H[SODQDWRU\�YDULDEOHV�KDYH�DQ\�HIIHFW�RQ�WKH�LQWHUQDO�JHRJUDSK\�RI�ILUPV��)RU�HDFK
LQGXVWU\�� WKH� DYHUDJH�GLVWDQFH�RI� DQ� HVWDEOLVKPHQW� IURP� LWV�KHDGTXDUWHUV� LV� FDOFXODWHG�
(VWDEOLVKPHQWV�LQ�KHDGTXDUWHUV�FRXQWLHV�DUH�JLYHQ�D�GLVWDQFH�RI�]HUR��DQG�WKH�DYHUDJH�LV
ZHLJKWHG�E\�WKH�QXPEHU�RI�HPSOR\HHV�LQ�HDFK�HVWDEOLVKPHQW��)RU�LQVWDQFH��LI�DQ�LQGXVWU\
FRQVLVWV� HQWLUHO\� RI� VLQJOH�HVWDEOLVKPHQW� ILUPV�� WKHQ� WKH� DYHUDJH� GLVWDQFH� IURP
KHDGTXDUWHUV�LV�]HUR��2U��LI�DQ�LQGXVWU\�FRQVLVWV�RI�D�VLQJOH�ILUP��KHDGTXDUWHUHG�LQ�1HZ
<RUN��ZLWK�KDOI�LWV�HPSOR\HHV�LQ�1HZ�<RUN�DQG�KDOI�LQ�6DQ�)UDQFLVFR�������PLOHV�IURP
1HZ�<RUN���WKHQ�WKH�DYHUDJH�GLVWDQFH�IURP�KHDGTXDUWHUV�LV������PLOHV�

7KH� UHVXOWV� LQ� FROXPQ� �� RI� 7DEOH� �� SUHVHQW� LQGXVWU\�OHYHO� UHJUHVVLRQV�� ZLWK� WKH
LQGXVWU\¶V�FKDQJH� LQ� DYHUDJH�GLVWDQFH� IURP�KHDGTXDUWHUV� DV� WKH�GHSHQGHQW�YDULDEOH�� ,I
WKH�PDLQ�HIIHFW�RI�WHFKQRORJ\�LV�WR�DOORZ�EDFN�RIILFHV�WR�EH�VHSDUDWHG�IURP�KHDGTXDUWHUV�
WKHQ� WKH� OHYHO� RI� WHFKQRORJ\� XVDJH� VKRXOG� EH� SRVLWLYHO\� FRUUHODWHG� ZLWK� WKH� DYHUDJH
GLVWDQFH�IURP�KHDGTXDUWHUV��7KH�UHVXOWV�VKRZ�WKDW�WKLV�LV�QRW�WKH�FDVH��7KH�FRHIILFLHQW�RQ
WHFKQRORJ\�LV�QHJDWLYH�DQG�LQVLJQLILFDQW��7KH�RQO\�VLJQLILFDQW�HIIHFW�RQ�DYHUDJH�GLVWDQFH
IURP�KHDGTXDUWHUV� LV� WKH�JURZWK� UDWH�RI� WKH� LQGXVWU\�� IDVWHU� JURZLQJ� LQGXVWULHV� WHQG� WR
H[KLELW�DQ�LQFUHDVLQJ�DYHUDJH�GLVWDQFH�IURP�KHDGTXDUWHUV�
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���7KH�PLFUR�GDWD�LQGLFDWHV�WKH�ILUP�WR�ZKLFK�HDFK�HVWDEOLVKPHQW�EHORQJV��$�VHSDUDWH�ILOH�� WKH�6WDQGDUG
6WDWLVWLFDO�(VWDEOLVKPHQW�/LVW��JLYHV�WKH�KHDGTXDUWHUV�DGGUHVV�RI�HYHU\�ILUP��$OO�HVWDEOLVKPHQWV�LQ�WKH
KHDGTXDUWHUV�FRXQW\�DUH�LQFOXGHG�EHFDXVH�WKH�GDWD�GR�QRW�GHILQLWLYHO\�LGHQWLI\�WKH�DFWXDO�KHDGTXDUWHUV
HVWDEOLVKPHQW�� µ(VWDEOLVKPHQWV� LQ� WKH� KHDGTXDUWHUV� FRXQW\¶� DUH� LGHQWLILHG� E\� PDWFKLQJ� HDFK
HVWDEOLVKPHQW�WR�WKH�RIILFLDO�PDLOLQJ�DGGUHVV�RI�WKH�SDUHQW�ILUP��(VWDEOLVKPHQWV�WKDW�FRQVWLWXWH�VLQJOH�
HVWDEOLVKPHQW�ILUPV�DUH�LQFOXGHG�LQ�WKH�FDWHJRU\�RI�µHVWDEOLVKPHQWV�LQ�KHDGTXDUWHUV�FRXQW\¶�
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� +LJK�WHFK�DJJORPHUDWLRQV�LQ�WKH�LQWHUQHW�HYROXWLRQ

7KLV� ILQDO� VHFWLRQ� H[SORUHV� PRUH� GHVFULSWLYHO\� WKH� FRQFHQWUDWLRQ� RI� KLJK�WHFK
HPSOR\PHQW� LQ� 6LOLFRQ�9DOOH\� DQG� RWKHU� WHFKQRORJ\� FHQWUHV� RYHU� WKH� SHULRG� ��������
:KHUHDV� WKH� &HQVXV� UHVWULFWV� SXEOLFDWLRQ� RI� VPDOO�FHOO� GDWD� IURP� WKH� /((0� DQG� WKH
66(/��WKH�&HQVXV�FUHDWHV�DQ�DQQXDO�WDEXODWLRQ�RI�HPSOR\PHQW�E\�LQGXVWU\�DQG�FRXQW\�LQ
&RXQW\�%XVLQHVV�3DWWHUQV��&%3�����'DWD�IURP�&%3�GHPRQVWUDWH�6LOLFRQ�9DOOH\¶V�OHDG�LQ
WKH� LQWHUQHW� HFRQRP\� \HW� UHYHDO� D� GLYHUVLW\� RI� KLJK�WHFK� FOXVWHUV� HPHUJLQJ� DFURVV� WKH
86�

6DQWD�&ODUD�&RXQW\��&DOLIRUQLD��LV�ZHOO�NQRZQ�DV�JURXQG�]HUR�RI�WKH�LQWHUQHW�HFRQRP\
DQG�KDV�EHHQ�WKH�WHFKQRORJ\�FHQWUH�RI�WKH�86�IRU�\HDUV��7DEOH���VKRZV�WKDW�HPSOR\PHQW
LQ�FRPSXWHU�DQG�LQIRUPDWLRQ�WHFKQRORJ\�LQGXVWULHV���ZDV�JUHDWHVW�LQ�6DQWD�&ODUD�&RXQW\
LQ� HDFK� RI� WKH� \HDUV� ������ ������ DQG� ����²LQ� VSLWH� RI� DQ� LQLWLDO� FRQWUDFWLRQ� LQ
WHFKQRORJ\�HPSOR\PHQW�DQG�WKH�GHYHORSPHQW�RI�WKH�LQWHUQHW��7KHUH�ZDV�OLWWOH�PRYHPHQW
LQ� WKH� OLVW� JHQHUDOO\�� QLQH�RI� WKH� WRS� WHQ� FRXQWLHV� IRU� WHFKQRORJ\� HPSOR\PHQW� LQ� ����
ZHUH�RQ�WKH�WRS�WHQ�OLVW�LQ�������7KH�RQO\�QRWDEOH�PRYHPHQWV�ZHUH�)DLUID[�&RXQW\�9$
JRLQJ�IURP��WK�WR��QG�DQG�1HZ�<RUN�&RXQW\��0DQKDWWDQ��JRLQJ�IURP���WK�WR��WK�

Table 5
 Counties with highest employment in technology industries, 1988-96

1988 1992 1996

Santa Clara, CA 72295 Santa Clara, CA 62783 Santa Clara, CA 66647

Middlesex, MA 51306 Middlesex, MA 39264 Fairfax, VA 54504

Los Angeles, CA 38341 Los Angeles, CA 32740 Middlesex, MA 51149

Orange, CA 26841 Fairfax, VA 31168 Los Angeles, CA 46563

Fairfax, VA 26500 Orange, CA 26335 Cook, IL 37971

Dallas, TX 24781 Cook, IL 23883 Dallas, TX 34915

Cook, IL 23402 Dallas, TX 22793 New York, NY 29504

Hennepin, MN 20524 San Diego, CA 18723 Orange, CA 27461

San Diego, CA 17721 Travis, TX 18214 Hennepin, MN 24057

New York, NY 17510 New York, NY 17885 Harris, TX 23956

Note: Technology employment includes SIC codes 357 and 737.
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�� &%3� FRYHUV� DOO� SULYDWH�VHFWRU� QRQ�IDUP� HPSOR\PHQW� LQ� HVWDEOLVKPHQWV� ZLWK� DW� OHDVW� RQH� SDLG
HPSOR\HH��7KH� WRWDO� HPSOR\PHQW�FRYHUHG�E\�&%3�ZDV�DURXQG�����PLOOLRQ�HPSOR\HHV� LQ�������7KH
&HQVXV�VXSSUHVVHV�GDWD� LQ� VPDOO� LQGXVWU\�FRXQW\�FHOOV�ZKHUH�H[DFW� ILJXUHV�ZRXOG� UHYHDO� LQIRUPDWLRQ
DERXW� D� SDUWLFXODU� HVWDEOLVKPHQW�� :KHQ� GDWD� DUH� VXSSUHVVHG�� WKH� &HQVXV� UHSRUWV� HPSOR\PHQW� DV� D
UDQJH�� UDWKHU� WKDQ� DV� DQ� H[DFW� ILJXUH�� 7KH� LPSXWDWLRQ� SURFHGXUH� XVHG� WR� PDNH� SRLQW� HVWLPDWHV� IRU
VXSSUHVVHG�FHOOV�LV�GHVFULEHG�LQ�.RONR��������

�� &RPSXWHU�DQG�LQIRUPDWLRQ�WHFKQRORJ\�LQGXVWULHV�DUH�GHILQHG�DV�WKRVH�LQ�6,&�����DQG������6,&�����LV
µFRPSXWHU� DQG� RIILFH� HTXLSPHQW¶� PDQXIDFWXULQJ�� DQG� 6,&� ���� LV� µFRPSXWHU� SURJUDPPLQJ�� GDWD
SURFHVVLQJ�� DQG� UHODWHG� VHUYLFHV¶�� 2YHU� WKH� SHULRG� �������� WKHUH� ZHUH� QR� UHGHILQLWLRQV� RI� WKH� 6,&
FODVVLILFDWLRQ�
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:KDW� GLVWLQJXLVKHV� 6DQWD� &ODUD� &RXQW\� LV� QRW� RQO\� LWV� FRQVLVWHQW� OHDG� LQ� WHFKQRORJ\
HPSOR\PHQW��EXW�DOVR�WKH�FRQFHQWUDWLRQ�RI�ERWK�FRPSXWHU�PDQXIDFWXULQJ��µKDUGZDUH¶���
DQG�FRPSXWHU�DQG�GDWD�VHUYLFHV��µVRIWZDUH¶�����,Q�������6DQWD�&ODUD�OHG�LQ�KDUGZDUH�DQG
ZDV� �WK� LQ� VRIWZDUH�� RQO\�2UDQJH�&RXQW\�&$�� MXVW� VRXWK� RI� /RV�$QJHOHV��PDGH� ERWK
OLVWV��7KRXJK� VRIWZDUH� HPSOR\PHQW� H[FHHGV� KDUGZDUH� HPSOR\PHQW� LQ� WKH�86�� LW� LV� LQ
KDUGZDUH�WKDW�6LOLFRQ�9DOOH\�GRPLQDWHV�

Table 6
Counties with highest employment in hardware and software, 1996

Hardware Software

Santa Clara, CA 27829 Fairfax, VA 54098

Durham, NC 15630 Middlesex, MA 45894

Boulder, CO 7605 Los Angeles, CA 43902

Madison, AL 6916 Santa Clara, CA 38818

Benton, OR 6890 Dallas, TX 34292

Fayette, KY 6877 Cook, IL 33319

Orange, CA 6559 New York, NY 29466

Hennepin, MN 5774 Oakland, MI 22989

San Diego, CA 5490 Orange, CA 20902

Harris, TX 5454 Harris, TX 18502

Notes: Hardware employment includes SIC code 357; software employment includes SIC code 737.

6HSDUDWLQJ� KDUGZDUH� DQG� VRIWZDUH� LOOXVWUDWHV� D� FOHDU� JHRJUDSKLF� VSHFLDOL]DWLRQ�
WHFKQRORJ\�PDQXIDFWXULQJ�LV�FRQFHQWUDWHG�LQ�VPDOOHU�FLWLHV��OLNH�'XUKDP�&RXQW\�1&��LQ
WKH� 5HVHDUFK� 7ULDQJOH�� %HQWRQ� &RXQW\� 25�� LQ� WKH� PLGGOH� RI� WKH� VWDWH�� DQG�0DGLVRQ
&RXQW\�$/��DURXQG�VPDOO�WRZQ�+XQWVYLOOH��ZKLOH�VRIWZDUH�DQG�VHUYLFHV�FOXVWHU�LQ�ODUJH
FHQWUDO� FLWLHV� DQG� QHDUE\� VXEXUEV�� 7KLV� JHRJUDSKLF� VHSDUDWLRQ� RI� WHFKQRORJ\
PDQXIDFWXULQJ� DQG� VHUYLFH� LQGXVWULHV� PLUURUV� WKH� GLVWULEXWLRQ� RI� PDQXIDFWXULQJ� DQG
VHUYLFHV�JHQHUDOO\��ZLWK�VHUYLFH�LQGXVWULHV�RYHU�UHSUHVHQWHG�LQ�ODUJHU�FLWLHV���

7KH� SRSXODU� HPSKDVLV� RQ�6LOLFRQ�9DOOH\²DQG� WKH� DWWHPSWV� RI� RWKHU� UHJLRQV� WR� FUHDWH
WKHLU�RZQ�6LOLFRQ�:KDWHYHUV²PDVNV�WKH�GLYHUVLW\�RI�UROHV�WKDW�WHFKQRORJ\�FHQWUHV�SOD\�
:KLOH�WKHUH�DUH�RWKHU�WHFKQRORJ\�FDSLWDOV�LQ�WKH�6LOLFRQ�9DOOH\�PRXOG��PXFK�WHFKQRORJ\
HPSOR\PHQW� LV� FHQWUHG� LQ� SODFHV� WKDW� IXQFWLRQ� YHU\� GLIIHUHQWO\� WKDQ� 6LOLFRQ� 9DOOH\�
7DEOH��� SUHVHQWV� WKH� FRXQWLHV� ZLWK� WKH� ODUJHVW� WHFKQRORJ\� HPSOR\PHQW�� DORQJ� ZLWK
LQGLFDWRUV� RI� WKH� ORFDO� LPSRUWDQFH� RI� WHFKQRORJ\�� WKH� GLYHUVLW\� RI� WHFKQRORJ\
HPSOR\PHQW��WKH�VL]H�RI�WKH�DYHUDJH�WHFKQRORJ\�ILUP��DQG�UHFHQW�JURZWK�RI�WHFKQRORJ\
HPSOR\PHQW�� 7RJHWKHU�� WKHVH� LQGLFDWRUV� VXJJHVW� D� W\SRORJ\� RI� IRXU� GLIIHUHQW� NLQGV� RI
WHFKQRORJ\�SURGXFLQJ�ORFDWLRQV�

������������������������������������������������

�� 6,&�����RQO\�

�� 6,&�����RQO\�

�� 6HH�.RONR��������
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)LUVW� DUH� WKH� WHFKQRORJ\� FDSLWDOV�� ,Q� WKH� 86�� WKHUH� DUH� WKUHH�� 6LOLFRQ� 9DOOH\�� )DLUID[
&RXQW\�9$��EHWZHHQ�:DVKLQJWRQ�'&�DQG�'XOOHV�$LUSRUW���DQG�0LGGOHVH[�&RXQW\�0$
�ZKLFK� LQFOXGHV� &DPEULGJH� DQG� 5RXWH� ������ ,Q� WKHVH� WKUHH� UHJLRQV�� WHFKQRORJ\� LV� D
VLJQLILFDQW� VKDUH� RI� ORFDO� HPSOR\PHQW�� UDQJLQJ� IURP� ������� WKRXJK²FRQVLVWHQW� ZLWK
WKH� HDUOLHU� UHVXOWV� RQ� FRQYHUJHQFH²RQO\� )DLUID[� &RXQW\� KDV� VHHQ� WHFKQRORJ\
HPSOR\PHQW� JURZ� LQ� WKH� SHULRG� ��������� 7KHVH� WHFKQRORJ\� FDSLWDOV� DUH� ODQGV� RI
KLJKZD\�FRQQHFWHG� RIILFH� SDUNV�� HDFK� RQ� WKH� RXWVNLUWV� RI� PDMRU� FLWLHV� ZLWK� HGXFDWHG
SRSXODWLRQV�� HFOLSVLQJ� WKH� HFRQRPLF� SURPLQHQFH� WKDW� WKHLU� QHLJKERXULQJ� FLW\
WUDGLWLRQDOO\�KDG�

Table 7
The 25 largest technology centres, 1996

Share of local
employment in
technology, %

Sub-sectoral
technology

concentration

Average
technology

establishment
size, employees

Growth of
technology

employment, %
(1988-96)

Santa Clara, CA 7.89 0.41 29.7 -8

Fairfax, VA 13.58 0.33 34.1 106

Middlesex, MA 6.86 0.22 28.6 0

Los Angeles, CA 1.34 0.16 16.9 21

Cook, IL 1.61 0.23 15.9 62

Dallas, TX 2.71 0.17 23.2 41

New York, NY 1.59 0.30 15.3 68

Orange, CA 2.35 0.16 17.4 2

Hennepin, MN 3.06 0.20 18.7 17

Harris, TX 1.66 0.18 17.3 44

Oakland, MI 3.31 0.34 27.2 140

San Diego, CA 2.45 0.22 19.5 21

Alameda, CA 3.41 0.26 18.7 72

Montgomery, MD 5.35 0.21 18.4 23

King, WA 2.06 0.27 14.0 79

Fulton, GA 2.83 0.17 20.6 136

Durham, NC 11.94 0.84 143.6 126

San Mateo, CA 5.00 0.35 20.7 133

DuPage, IL 2.57 0.25 12.4 32

Middlesex, NJ 3.81 0.47 15.2 79

Prince Georges, MD 5.74 0.43 40.7 50

Boulder, CO 10.22 0.53 28.9 20

Collin, TX 9.89 0.54 34.1 184

Travis, TX 3.51 0.29 19.6 97

Madison, AL 10.22 0.55 63.9 79

Note: Sub-sectoral concentration is the deviation of the local mix of technology employment across 15
4-digit SIC technology industries from the national average, measured as the sum of absolute
differences divided by two; 0 means the local mix is the same as the national mix, and 1
indicates maximum divergence.
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7KH�VHFRQG�FDWHJRU\�LV�WKH�XUEDQ�WHFK�FHQWUH��W\SLILHG�E\�/RV�$QJHOHV��&RRN�&RXQW\�,/
�&KLFDJR��� DQG� 1HZ� <RUN� &RXQW\� �ZKLFK� LQFOXGHV� RQO\� 0DQKDWWDQ��� 7KHVH� XUEDQ
WHFKQRORJ\� FOXVWHUV� KDYH� JURZQ� RXW� RI²DQG� FRQWLQXH� WR� VXSSRUW²GRPLQDQW� ORFDO
LQGXVWULHV�� HQWHUWDLQPHQW� LQ� /$� DQG� PHGLD� DQG� ILQDQFH� LQ� 1HZ� <RUN�� 7HFKQRORJ\
SURGXFWLRQ� LV� KDUGHU� WR� VSRW� WKDQ� LQ� WKH� WHFKQRORJ\� FDSLWDOV�� REYLRXVO\� EHFDXVH
WHFKQRORJ\� LV�D� VPDOOHU� VKDUH�RI� ORFDO�HPSOR\PHQW� �������EXW� OHVV�REYLRXVO\�EHFDXVH
WKH�DYHUDJH�WHFK�HVWDEOLVKPHQW�LV�DURXQG�KDOI�WKH�VL]H��������HPSOR\HHV��RI�WKRVH�LQ�WKH
WHFKQRORJ\� FDSLWDOV� ������� HPSOR\HHV��� )HZ� ELJ�QDPH� WHFKQRORJ\� FRPSDQLHV� DUH
ORFDWHG�KHUH��EXW�VPDOOHU�VWDUW�XSV�DERXQG�

7KLUG�DUH�WHFKQRORJ\�FRPSDQ\�WRZQV��VPDOOHU�FLWLHV�GRPLQDWHG�E\�RQH�RU�D�KDQGIXO�RI
WHFKQRORJ\�HPSOR\HUV��7KHVH�WRZQV��OLNH�'XUKDP�&RXQW\�1&��%RXOGHU�&RXQW\�&2��DQG
0DGLVRQ�&RXQW\�$/�� WHQG� WR�EH�PDQXIDFWXULQJ� FHQWUHV�ZLWKRXW�GLYHUVLILHG� WHFKQRORJ\
EDVHV��HYHQ�WKRXJK�WHFKQRORJ\�HPSOR\PHQW�LV�RYHU�����RI�WKHVH�ORFDO�HFRQRPLHV��+HUH�
FRPSDQLHV�KHDGTXDUWHUHG�HOVHZKHUH�GR�WKHLU�KLJK�VNLOOHG�SURGXFWLRQ�ZRUN��DLGHG�E\�WKH
SUHVHQFH�RI�HQJLQHHUV�DQG�VFLHQWLVWV�DWWUDFWHG�E\�QHDUE\�XQLYHUVLWLHV�RU�PLOLWDU\�VLWHV�

)LQDOO\�� WKHUH� DUH� WKH� VXEXUEDQ� WHFKQRORJ\� ERRPWRZQV�� OLNH� 2DNODQG� &RXQW\� 0,
�RXWVLGH� 'HWURLW��� 0RQWJRPHU\� &RXQW\� 0'� �RXWVLGH� :DVKLQJWRQ�� '&��� DQG� &ROOLQ
&RXQW\�7;��RXWVLGH�'DOODV���7HFKQRORJ\�HPSOR\PHQW�JUHZ�IDVWHU�LQ�WKHVH�DUHDV�GXULQJ
WKH� SHULRG� �������� WKDQ� LQ� RWKHU� ORFDWLRQV�� 2Q� WKH� RWKHU� LQGLFDWRUV�� WKH\� ORRN� PRVW
VLPLODU�WR�WKH�WKUHH�WHFKQRORJ\�FDSLWDOV��PDNLQJ�WKHP�WKH�SRVVLEOH�FKDOOHQJHUV�WR�6LOLFRQ
9DOOH\�� 5RXWH� ����� DQG� 1RUWKHUQ� 9LUJLQLD� LQ� WKH� QH[W� PDMRU� URXQG� RI� WHFKQRORJLFDO
LQQRYDWLRQ�

� %H\RQG�WKH�8QLWHG�6WDWHV

7KH� UHVHDUFK� SUHVHQWHG� KHUH� ILQGV� VXSSRUW� IURP²DQG� RIIHUV� LPSOLFDWLRQV� IRU²RWKHU
FRXQWULHV�� ERWK� ULFK� DQG� SRRU�� .RVNL�� 5RXYLQHQ�� DQG� <Ol�$QWWLOD� ������� ILQG� VWURQJ
HYLGHQFH�LQ�(XURSH�IRU�,7�LQGXVWU\�FRQFHQWUDWLRQ��HVSHFLDOO\�ZKHQ�ORRNLQJ�DW�QDUURZHU
LQGXVWULHV�ZLWKLQ�WKH�EURDGHU�,7�FODVVLILFDWLRQ��$W�WKH�VDPH�WLPH��WKH\�ILQG�LQFRQFOXVLYH
HYLGHQFH�RQ�FRQYHUJHQFH��ZLWK�FRXQWULHV�EHFRPLQJ�PRUH�VLPLODU�RYHU�WLPH�ZLWK�UHJDUG
WR� 5	'� DQG� YDOXH�DGGHG� EXW� OHVV� VLPLODU� ZLWK� UHJDUG� WR� H[SRUWV�� :K\� PLJKW
FRQYHUJHQFH�SURFHHG�OHVV�GHILQLWLYHO\�LQ�(XURSH�WKDQ�LQ�WKH�86"�7KH�HFRQRPLF�JURZWK
OLWHUDWXUH�VKRZV�WKDW�FRQYHUJHQFH�RI�LQFRPHV�SURFHHGV�PRVW�UDSLGO\�DPRQJ�SODFHV�ZLWK
XQLPSHGHG�IORZV�RI�FDSLWDO�� ODERXU��DQG�LGHDV��&RQYHUJHQFH�VKRXOG�WKHUHIRUH�QDWXUDOO\
EH� IDVWHU� DPRQJ� WKH� UHJLRQV� RI� WKH� 86�� ZKLFK� VKDUH� FRPPRQ� QDWLRQDO� ODZV� DQG
ODQJXDJH�� WKDQ� DPRQJ� (XURSH¶V� FRXQWULHV�� ZKLFK� KDYH� GLIIHUHQW� ODZV�� FXOWXUHV�� DQG
ODQJXDJHV���

������������������������������������������������

�� &RQFHQWUDWLRQ� LV� PRUH� GUDPDWLF� DFURVV� 86� UHJLRQV� WKDQ� DPRQJ� (XURSHDQ� FRXQWULHV�� DV� .UXJPDQ
������� SRLQWV� RXW�� 7UDGH� EDUULHUV� DQG� QDWLRQDO� SULGH� HQFRXUDJH� (XURSHDQ� FRXQWULHV� WR� GHYHORS
GRPHVWLF�LQGXVWULDO�FOXVWHUV�HYHQ�ZKHQ�D�VLQJOH�LQGXVWULDO�FOXVWHU�ZRXOG�PRVW�HIILFLHQWO\�VXSSO\�DOO�RI
(XURSH�
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)RU� SRRUHU� FRXQWULHV�� WKLV� UHVHDUFK� RIIHUV� DQ� LPSRUWDQW� OHVVRQ� IRU� SROLFLHV� LQWHQGHG� WR
DWWUDFW�KLJK�,7�LQGXVWULHV��$W�ILUVW�JODQFH��VXFK�SROLFLHV�DSSHDU�SURPLVLQJ��VLQFH�KLJK�,7
LQGXVWULHV� WHQG� WR� FOXVWHU�� ILUVW�PRYHU� DGYDQWDJH� LV� LPSRUWDQW� IRU� GHWHUPLQLQJ� ZKLFK
FRXQWU\�RU� UHJLRQ�GHYHORSV�D� FOXVWHU�� JLYLQJ� URRP�IRU�JRYHUQPHQWV� WR�RIIHU� UHJXODWRU\
DQG� SHFXQLDU\� LQFHQWLYHV� WR� OXUH� WKHVH� LQGXVWULHV�� %XW�� DV� WKH� 86� H[SHULHQFH
GHPRQVWUDWHV��KLJK�,7�FOXVWHUV�SHUVLVW�QRW�EHFDXVH�WKH\�DUH�WHFKQRORJ\�LQWHQVLYH�SHU�VH�
EXW�EHFDXVH�WKH\�WHQG�WR�UHO\�RQ�KLJK�VNLOOHG�ODERXU��/RZ�VNLOO�HPSOR\PHQW�FOXVWHUV�LQ
KLJK�,7� LQGXVWULHV� GLVVROYH� PRUH� TXLFNO\�� 7KXV�� SXEOLF� SROLFLHV� WKDW� DWWUDFW� ORZ�VNLOO
VXSSRUW�IXQFWLRQV�IRU�KLJK�,7�LQGXVWULHV�FRQIHU�RQO\�VKRUW�WHUP�EHQHILWV�LQ�H[FKDQJH�IRU
SRWHQWLDOO\� ODUJH�XSIURQW�FRVWV��$�QDWLRQDO�RU�SURYLQFLDO�JRYHUQPHQW�PD\�EH�ZLOOLQJ� WR
RIIHU�LQFHQWLYHV�WKDW�UHDS�VKRUW�WHUP�EHQHILWV�LI�LWV�JRDO�LV�DQ�HFRQRPLF�ERRP�EHIRUH�WKH
QH[W� HOHFWLRQ�� EXW� QRW� LI� LWV� JRDO� LV� ORQJ�WHUP� HFRQRPLF� GHYHORSPHQW�� 8QIRUWXQDWHO\�
XQVXVWDLQDEOH�GHYHORSPHQW� LV�HDVLHU��VLQFH�SRRUHU�FRXQWULHV�KDYH�VWURQJHU� FRPSDUDWLYH
DGYDQWDJHV� IRU� ORZHU�VNLOOHG� WKDQ� KLJKHU�VNLOOHG� LQGXVWULHV�� +\SH� DVLGH�� KLJK�,7
LQGXVWULHV�DUH�XQOLNHO\�WR�RIIHU�SRRUHU�FRXQWULHV�ORQJ�WHUP�VXVWDLQDEOH�HFRQRPLF�JURZWK�

� &RQFOXVLRQ

7KHUH� LV� HYLGHQFH� WR� VXSSRUW� ERWK� K\SRWKHVHV� RI� LQIRUPDWLRQ� WHFKQRORJ\¶V� HIIHFW� RQ
EXVLQHVV� ORFDWLRQ�� )LUVW�� DOWKRXJK� KLJK�,7� LQGXVWULHV� H[KLELW� VORZHU� FRQYHUJHQFH� WKDQ
RWKHU�LQGXVWULHV��FRQWUROOLQJ�IRU�RWKHU�IDFWRUV�UHYHDOV�WKDW�LQIRUPDWLRQ�WHFKQRORJ\�UDLVHV
WKH� VSHHG� RI� FRQYHUJHQFH� DQG� ORZHUV� WKH� OHYHO� RI� LQGXVWU\� FRQFHQWUDWLRQ�� 7KH� PRVW
SODXVLEOH� FKDQQHO� IRU� WKLV� HIIHFW� LV� E\� WKURXJK� NQRZOHGJH� VSLOORYHUV� WDNLQJ� SODFH
HOHFWURQLFDOO\�DV�ZHOO�DV�LQ�SHUVRQ��UHGXFLQJ�WKH�QHHG�IRU�ILUPV�WR�FOXVWHU�WRJHWKHU�LQ�WKH
VDPH� ORFDWLRQ��7HFKQRORJ\�DSSHDUV� WR�KDYH� OLWWOH�HIIHFW�RQ� WKH� LQWHUQDO�RUJDQL]DWLRQ�RI
ILUPV�� KLJK�,7� LQGXVWULHV� GLG� QRW� H[KLELW� JUHDWHU� VHSDUDWLRQ� EHWZHHQ� EDFN�RIILFH
HVWDEOLVKPHQWV�DQG�KHDGTXDUWHUV�WKDQ�ORZ�,7�LQGXVWULHV�GLG��%HFDXVH�KLJK�,7�LQGXVWULHV
WHQG� WR�KDYH�VNLOOHG� ODERXU� IRUFHV�� DQG�EHFDXVH� VNLOOHG� LQGXVWULHV� WHQG� WR�EHQHILW�PRUH
IURP�FRQFHQWUDWLRQ��KLJK�,7�LQGXVWULHV�DUH�OLNHO\�WR�UHPDLQ�FRQFHQWUDWHG�JHRJUDSKLFDOO\�
%XW�LQ�WKH�IXWXUH��DV�ORZ�VNLOOHG�LQGXVWULHV�XVH�LQIRUPDWLRQ�WHFKQRORJ\�PRUH�LQWHQVLYHO\�
WKHLU�JHRJUDSKLF�FRQFHQWUDWLRQ�PLJKW�GHFOLQH�FRQVLGHUDEO\�

6HFRQG�� WKH� QHZ�ILUP� ELUWK� DQDO\VLV� VXJJHVWV� WKDW� LQIRUPDWLRQ� WHFKQRORJ\� UHGXFHV� WKH
QHHG� IRU� ILUPV� WR� ORFDWH� QHDU� WKHLU� FOLHQWV�� DQG� PLJKW� VORZ� FRQYHUJHQFH� IRU� VHUYLFH
LQGXVWULHV��7KLV�UHVXOW��KRZHYHU��LV�LQFRQFOXVLYH��2Q�EDODQFH��LQIRUPDWLRQ�WHFKQRORJ\�LV
VSHHGLQJ� FRQYHUJHQFH� DQG� ORZHULQJ� LQGXVWULDO� FRQFHQWUDWLRQ�� ZLWK� WHFKQRORJ\
HPSOR\PHQW�JURZLQJ�IDVWHVW�LQ�VXEXUEDQ�ERRPWRZQV��7KH�IXWXUH�,7�LQWHQVLYH�HFRQRP\
VKRXOG�KDYH�PRUH�VWDEOH� ORFDO�ZDJHV�DQG�XQHPSOR\PHQW�DQG� OHVV� UHDVRQ� WR�XVH�SODFH�
EDVHG�HFRQRPLF�LQWHUYHQWLRQ�
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YDULDEOHV�IRU�LQGXVWU\�OHYHO�FRQFHQWUDWLRQ�UHJUHVVLRQV��7DEOH��

XQLW�RI�REVHUYDWLRQ��LQGXVWU\

FRQFHQWUDWLRQ�LV�WKH�JHRJUDSKLF�+HUILQGDKO�RI�HPSOR\PHQW�DFURVV�06$¶V
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LQGXVWU\�OHYHO� +4� FRQFHQWUDWLRQ� LV� WKH� JHRJUDSKLF� +HUILQGDKO� RI� KHDGTXDUWHUV
HPSOR\PHQW� DFURVV� 06$¶V�� KHDGTXDUWHUV� HPSOR\PHQW� LQFOXGHV� HPSOR\PHQW� LQ
HVWDEOLVKPHQWV� ORFDWHG� LQ� WKH� FRXQW\� ZKHUH� WKH� KHDGTXDUWHUV� RI� WKH� HVWDEOLVKPHQW
V
SDUHQW�ILUP�LV�ORFDWHG��HPSOR\PHQW�LQ�VLQJOH�HVWDEOLVKPHQW�ILUPV�LV�LQFOXGHG
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DYHUDJH�GLVWDQFH�IURP�+4�IRU�DQ�LQGXVWU\�LV�WKH�ZHLJKWHG�DYHUDJH�RI�WKH�GLVWDQFH��LQ
PLOHV��EHWZHHQ�����WKH�FHQWURLG�RI�DQ�HVWDEOLVKPHQW¶V�FRXQW\�DQG�����WKH�FHQWURLG�RI�WKH
WKDW� HVWDEOLVKPHQW¶V� ILUP¶V� KHDGTXDUWHUV� FRXQW\�� WKH� DYHUDJH� LV� ZHLJKWHG� E\� WKH
HVWDEOLVKPHQW¶V�HPSOR\PHQW��HVWDEOLVKPHQWV�ORFDWHG�LQ�WKH�FRXQW\�RI�WKHLU�SDUHQW�ILUP¶V
KHDGTXDUWHUV� DUH� DVVLJQHG� D� GLVWDQFH� RI� ]HUR�� HVWDEOLVKPHQWV� WKDW� DUH� VLQJOH�
HVWDEOLVKPHQW�ILUPV�DUH�DOVR�DVVLJQHG�D�GLVWDQFH�RI�]HUR

FKDQJH�LQ�DYHUDJH�GLVWDQFH�IURP�+4�LV�WKH�GLIIHUHQFH�EHWZHHQ�DYHUDJH�GLVWDQFH�IURP
+4�LQ������DQG�DYHUDJH�GLVWDQFH�IURP�+4�LQ�����
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3ULQWHG�DW�818�:,'(5��+HOVLQNL

7KH� YLHZV� H[SUHVVHG� LQ� WKLV� SXEOLFDWLRQ� DUH� WKRVH� RI� WKH� DXWKRU�V��� 3XEOLFDWLRQ� GRHV� QRW� LPSO\
HQGRUVHPHQW�E\�WKH�,QVWLWXWH�RU�WKH�8QLWHG�1DWLRQV�8QLYHUVLW\��QRU�E\�WKH�SURJUDPPH�SURMHFW�VSRQVRUV��RI
DQ\�RI�WKH�YLHZV�H[SUHVVHG�
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