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$EVWUDFW7KLV� SDSHU� LGHQWLILHV� ORZHU� FRVWV� RI� LQIRUPDWLRQ� WUDQVPLVVLRQ�� IDOOLQJ� FRVWV� RI� IOH[LEOHSURGXFWLRQ�� D� ULVLQJ� FRPSOH[LW\� RI� WUDQVDFWLRQV� DQG� ORZHU� WUDQVDFWLRQ� FRVWV� RI� VHDUFK�PDQDJHPHQW�DQG�FRQWURO� DV� WKH�NH\�FKDUDFWHULVWLFV�RI� WKH� LQIRUPDWLRQ�DJH��:H�H[SORUH� WKHLULPSOLFDWLRQV� IRU� LQWHUQDWLRQDO� WUDGH� DQG� VSHFLDOL]DWLRQ� DQG� UHODWLYH� ZHOIDUH� LQ� WKH� QHZHFRQRP\��0DMRU� LPSOLFDWLRQV� DUH� IXQGDPHQWDO� FKDQJHV� LQ� HFRQRPLF� RUJDQL]DWLRQ�� LQFUHDVHGFRPSHWLWLRQ�RQ�D�JOREDO�VFDOH�LQ�FUHDWLQJ�DQG�PDUNHWLQJ�KLJKO\�FXVWRPL]HG�SURGXFWV��DQG�WKHQHHG�IRU�FRQWLQXRXVO\�FXWWLQJ�FRVWV�DQG�LPSURYLQJ�WKH�VSHHG�RI�SURYLGLQJ�SURGXFWV�DFURVV�WKHJOREH�� :H� DUJXH� WKDW� WKH� LQFUHDVLQJ� LQWHUGHSHQGHQFH� RI� LQGXVWULHV� LV� HQDEOHG� DQGDFFRPPRGDWHG�E\�WKH�LPSURYHG�SRVVLELOLWLHV�IRU�FR�RUGLQDWLRQ�DQG�FRPPXQLFDWLRQ��RIIHUHG�E\LQIRUPDWLRQ� VHUYLFHV� LQ� WKH� SUHVHQW� LQIRUPDWLRQ� DJH��$Q� HIILFLHQW� LQIRUPDWLRQ� VHUYLFH� VHFWRUDQG� D� SURGXFWLYH� LQIRUPDWLRQ� LQIUDVWUXFWXUH� GHWHUPLQH� WKH� DELOLW\� RI� FRXQWULHV� DQG� ILUPV� WRDSSURSULDWH�WKH�SRWHQWLDO�EHQHILWV�RI�WKH�LQIRUPDWLRQ�DJH��7KH�LQWHUQDWLRQDO�WUDGDELOLW\�RI�WKHVHVHUYLFHV�WKHPVHOYHV�LPSURYHV�EHFDXVH�RI�ORZHU�FRVWV�RI�LQIRUPDWLRQ�WUDQVPLVVLRQ��$W�WKH�VDPHWLPH�� KRZHYHU�� NH\� FKDUDFWHULVWLFV� RI� PDQ\� VHUYLFHV� VXFK� DV� LPSHUIHFW� SRVVLELOLWLHV� IRUFRGLILFDWLRQ��RU�WKH�QHHG�WR�XVH�LQIRUPDO�ORFDO�FRPPXQLFDWLRQ�FKDQQHOV��LPSO\�WKDW�GLVWDQFH�LVVWLOO�UHOHYDQW�
-(/�FRGHV�.H\ZRUGV�
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���$�1HZ�6SDWLDO�(FRQRPLF�/DQGVFDSH
7KH�EHOLHI�LQ�WKH�µGHDWK�RI�GLVWDQFH¶�VXJJHVWV�WKDW�WUDGLWLRQDO�ORFDWLRQ�WKHRU\�j�OD�9RQ�7K�QHQ
DQG� :HEHU� KDV� ORVW� LWV� YDOLGLW\� DQG� UHOHYDQFH� LQ� RXU� HUD� RI� YLUWXDO� FRPPXQLFDWLRQ�� 7KH
HPHUJHQFH� RI� WKH� JOREDO� QHWZRUN� VRFLHW\� �VHH� &DVWHOOV�� ������ VXJJHVWV�� LQ� DGGLWLRQ�� WKDW
ORFDWLRQ� LV� QRW� D� VWDQG�DORQH� FKRLFH� RI� D� ILUP�� EXW� LV� HPEHGGHG� LQ� ZRUOG�ZLGH� PDUNHW� DUHD
FRQQHFWLRQV�� PDUNHWLQJ� FKDQQHOV�� LQIRUPDWLRQ� WHFKQRORJ\� UHJLPHV�� WUDQVSRUW� V\VWHPV� DQG
WHOHFRPPXQLFDWLRQV� LQIUDVWUXFWXUH�� ,W� LV� DOVR� LQFUHDVLQJO\� FODLPHG� WKDW� FRQYHQWLRQDO
LQWHUQDWLRQDO�DQG�LQWHUUHJLRQDO�WUDGH�PD\�EH�QRW�RQO\�GHWHUPLQHG�DQ\PRUH�E\�WKH�FRPSDUDWLYH
DGYDQWDJH�RI�IDFWRU�LQSXWV��EXW�DOVR�E\�QHWZRUN�DFFHVV��NQRZOHGJH�LQIUDVWUXFWXUH�DQG�SURGXFW
KHWHURJHQHLW\� LQ� WKH� FRQWH[W� RI� PRQRSROLVWLF� FRPSHWLWLRQ� �DV� DGYRFDWHG� DOUHDG\� LQ� D� SDWK�
EUHDNLQJ�FRQWULEXWLRQ�RI�'L[LW�DQG�6WLJOLW]���������$OO�VXFK� IRUFHV�PD\�KDYH�D�G\QDPLF�DQG
OHVV�SUHGLFWDEOH�LPSDFW�RQ�ORFDWLRQ�DQG�DOORFDWLRQ�GHFLVLRQV�RI�ILUPV��LQFOXGLQJ�WUDQVSRUW�DQG
WUDGH� IORZV�� ,Q� PRUH� UHFHQW� VWXGLHV� RQ� HFRQRPLF� GHYHORSPHQW� ZH� KDYH�� WKHUHIRUH�� DOVR
ZLWQHVVHG�DWWHPSWV� WR� LQWHJUDWH� WUDGH�DQG�ORFDWLRQ�LVVXHV�LQ�PRGHUQ�HFRQRPLF�JURZWK� WKHRU\
�VHH�� IRU� H[DPSOH�� )XMLWD� HW� DO��� ���� DQG� 3RKO�� ������� � 7KH� DGYHQW� RI� WKH� ,&7� VRFLHW\� KDV
PHDQW� WKDW� LQIRUPDWLRQ� LV� D� FHQWUDO� HOHPHQW� LQ� WKH� HPHUJLQJ� JHRJUDSKLF� ODQGVFDSH� RI� RXU
ZRUOG��QRW�RQO\�IRU�WKH�WUDQVPLVVLRQ�RI�GDWD�RU�WKH�VXSSO\�RI�QRQ�PDWHULDO�VHUYLFHV��EXW�DOVR�IRU
DQ� HIILFLHQW� ORJLVWLF� KDQGOLQJ� RI� PDWHULDO� FRPPRGLW\� IORZV� �VHH� DOVR� *RUWHU� DQG� 1LMNDPS�
������

,Q�FRQWUDVW�WR�VXFK�JOREDO�FRQQHFWLYLW\�WUHQGV��ZH�DOVR�ZLWQHVV�D�UHQHZHG�LQWHUHVW�LQ�WKH
ORFDOLW\�� /RFDO� �RU� UHJLRQDO�� QHWZRUNV� RI� ILUPV� DSSHDU� WR� EHFRPH� YLWDO� LQ� H[FKDQJLQJ� WDFLW
NQRZOHGJH�E\�PHDQV�RI�IDFH�WR�IDFH�FRQWDFWV��DV�FDQ�EH�REVHUYHG�LQ�WKH�VR�FDOOHG�7KLUG�,WDO\�
&OHDUO\�� VXFK� QHWZRUN� FRQVWHOODWLRQV� PD\� EH� LQFRUSRUDWHG� LQ� PXOWL�OD\HU� KLJKHU�RUGHU
QHWZRUNV�� $QG� FRQVHTXHQWO\�� WKH� ORFDO�JOREDO� GLYLGH� LV� PXFK� PRUH� FRPSOLFDWHG� WKDQ� MXVW� D
VLPSOH�HFRQRPLF�JHRJUDSKLF�VHJPHQWDWLRQ�RI�RXU�ZRUOG��7KH�FLWLHV�RU�PHWURSROLWDQ�DUHDV�SOD\
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D�SDUWLFXODU� UROH� LQ�RXU�JOREDO�QHWZRUN�VRFLHW\��$OWKRXJK� LW� LV�RIWHQ�DUJXHG� WKDW� WKH�GHDWK�RI
GLVWDQFH� ZRXOG� PDNH� FLWLHV� LQ� WKH� IXWXUH� DOPRVW� UHGXQGDQW� RU� ZRXOG� DW� OHDVW� HURGH� WKH
WUDGLWLRQDO� DJJORPHUDWLRQ� DGYDQWDJHV� �VFDOH�� ORFDOL]DWLRQ� DQG� XUEDQL]DWLRQ� HFRQRPLHV��� LW� LV
QRWHZRUWK\�WKDW�DW�D�ZRUOG�ZLGH�VFDOH�FLWLHV�GR�QRW�VKRZ�DQ\�FOHDU�VLJQ�RI�GHFOLQH��&LWLHV�DUH
VWLOO� WKH� FHQWHU� RI� HFRQRPLF� DFWLYLW\� DQG� KDYH� PDQDJHG� WR� UHLQIRUFH� WKHLU� SRVLWLRQ� �VHH� DOVR
*ODHVHU�HW�DO���������*ODHVHU������ DQG�5DXFK���������'HVSLWH�VHULRXV�FRQFHUQV�DERXW�VRFLDO
FRVWV� VXFK� DV� FRQJHVWLRQ�� FULPLQDOLW\� DQG� HWKQLF� WHQVLRQV�� FLWLHV� KDYH� GHPRQVWUDWHG� D
UHPDUNDEOH�DELOLW\�DQG�YLWDOLW\�WR�H[SORLW�HFRQRPLHV�RI�GHQVLW\��LQFOXGLQJ�WKRVH�HOHPHQWV�WKDW
EHORQJ� WR�D�YLUWXDO�QHWZRUN�VRFLHW\� �VXFK�DV�DQ� LQWHQVH�FRQWDFW�SRWHQWLDO�� D� VRFLDO�SURWHFWLRQ
QHWZRUN��D�GLYHUVLILHG�KLJK�VNLOOHG�ODERU�IRUFH�RU�LQWHUQDWLRQDO�RULHQWDWLRQ���,Q�RWKHU�ZRUGV��WKH
FLW\� RIIHUV� QHWZRUN� H[WHUQDOLWLHV� RI� YDULRXV� NLQGV� WKDW� DUH� QRW� VLJQLILFDQWO\� DIIHFWHG� E\� WKH
WUDQVLWLRQ�WR�D�QHWZRUN�VRFLHW\��2Q� WKH�FRQWUDU\��FLWLHV� WHQG� WR� UHLQIRUFH� WKHLU�SRVLWLRQ� LQ� WKH
QHZ� HFRQRPLF�JHRJUDSKLF� ODQGVFDSH� RI� RXU� ZRUOG� DQG�� FRQVHTXHQWO\�� RQH� PD\� ZRQGHU
ZKHWKHU�WKH�IXWXUH�RI�RXU�QHWZRUN�VRFLHW\�ZLOO�EH�VRPHWKLQJ�HOVH�WKDQ�D�UHSOLFDWLRQ�RI�WKH�SDVW�
'HVSLWH�UDSLG�WUDQVIRUPDWLRQV�LQ�WKH�DUHD�RI�,&7�DQG�LQ�PDQ\�RWKHU�DGYDQFHG�WHFKQRORJLHV��WKH
TXHVWLRQ� LV� ZKHWKHU� WKH� IXWXUH� RI� RXU� ZRUOG� ZLOO� EH� GLIIHUHQW� IURP� WKH� FXUUHQW� XUEDQL]DWLRQ
SDWWHUQ� DQG� ZKHWKHU� QHZ� VSDWLDO�HFRQRPLF� UDPLILFDWLRQV� DUH� OLNHO\� WR� HPHUJH� �VHH� DOVR
/HLQEDFK�DQG�%UXQQ��������

7KHVH�TXHVWLRQV�DUH�H[WUHPHO\�UHOHYDQW�DJDLQVW�WKH�EDFNJURXQG�RI�WKH�FXUUHQW�GHEDWH�RQ
WKH� IXWXUH�YLDELOLW\�RI� WKH� VR�FDOOHG� µQHZ� HFRQRP\¶��7KH� WUDQVLWLRQ� IURP� WKH�PDWHULDO� JRRGV
HFRQRP\�WRZDUGV�D�VHUYLFH�HFRQRP\�DQG�QH[W�WRZDUGV�D�YLUWXDO�RU�HOHFWURQLF�HFRQRP\�LV�RIWHQ
GHQRWHG�E\� WKH� WHUP� µQHZ�HFRQRP\¶��7KLV� FRQFHSW� LQWURGXFHG� IRU� WKH� ILUVW� WLPH� LQ�%XVLQHVV
:HHN�LQ������E\�&KULV�)DUUHOO��KDV�SURPSWHG�DQ�DYDODQFKH�RI�GHEDWHV�DPRQJ�HFRQRPLVWV� LQ
WKH� SDVW� \HDUV��7KH� QHZ� HFRQRP\� LV� D� QHWZRUN� FRQVWHOODWLRQ� LQ�ZKLFK� WKH� UDSLG� XVH� RI� ,&7
OHDGV� WR� LQFUHDVLQJ� UHWXUQV� �VHH� DOVR� %U\QMROIVVRQ� DQG� +LWW�� ���� DQG� 6KDSLUR� DQG� 9DULDQ�
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������� ,Q� WKH� PHDQWLPH� PDQ\� HFRQRPLVWV� KDYH� H[SUHVVHG� VRPH� GRXEW� ZKHWKHU� WKH� QHZ
HFRQRP\�ZLOO�EH�EHQHILFLDO�WR�DOO�ZRUOG�FLWL]HQV�RU�ZKHWKHU�LW�ZLOO�MXVW�UHLQIRUFH�WKH�H[LVWLQJ
JHRJUDSKLF�HFRQRPLF�SRZHU�EORFNV��2WKHUV�DUH�DIUDLG�WKDW�WKH�QHZ�HFRQRP\�ZLOO�OHDG�WR�D�QHZ
GLYLGH� DPRQJ� IRUHUXQQHUV� DQG� EDFN� UXQQHUV� LQ� WKH� JOREDO� HFRQRP\�� VR� WKDW� D� QHZ� VSDWLDO�
HFRQRPLF�IUDJPHQWDWLRQ�PD\�HPHUJH�LQ�WKH�JOREDO�QHWZRUN�VRFLHW\�

7KH� SUHVHQW� SDSHU� DGGUHVVHV� VHYHUDO� RI� WKH� DERYH�PHQWLRQHG� LVVXHV� RQ� WKH� QHZ
HFRQRP\�IURP�WKH�YLHZSRLQW�WKDW�µORFDOLW\�PDWWHUV¶��$IWHU�WKLV�LQWURGXFWRU\�VHFWLRQ��6HFWLRQ��
ZLOO� VHW� WKH� VFHQH� E\� LQYHVWLJDWLQJ� WKH� UHODWLRQVKLS� EHWZHHQ� ,&7� DQG� LQIRUPDWLRQ� VHUYLFHV�
6LQFH� JOREDO� FRPSHWLWLRQ� LV� FHQWUDO� WR� WKH� QHZ� HFRQRP\�� ZH� ZLOO� IRFXV� RXU� DQDO\VLV� RQ� WKH
UHODWLRQVKLS� EHWZHHQ� ,&7� DQG� LQWHUQDWLRQDO� �RU� LQWHUUHJLRQDO�� WUDGH� LQ� LQIRUPDWLRQ� VHUYLFHV�
DQG� WKH� FRQVHTXHQFHV� IRU� LQWHUQDWLRQDO� �RU� VSDWLDO�� SDWWHUQV� RI� VSHFLDOL]DWLRQ� DQG� UHODWLYH
ZHOIDUH��,Q�WKLV�FRQWH[W��ZH�ZLOO�LGHQWLI\�WKH�FRQFHSWV�WKDW�DUH�RI�PDLQ�LPSRUWDQFH�WR�RXU�SDSHU�
7KHQ� ZH� SUHVHQW� DQ� DQDO\VLV� RI� WKH� ZD\� WKHVH� FRQFHSWV� PD\� LQWHUUHODWH� WR� DQG� RSHUDWH� LQ
JURZWK��WUDGH�DQG�VSHFLDOL]DWLRQ��$OVR��HPSLULFDO�TXHVWLRQV�UHFHLYH�VRPH�DWWHQWLRQ��,Q�WKH�ILQDO
SDUW�ZH�GHDO�ZLWK�WKH�TXHVWLRQ�ZKHWKHU�RXU�ILQGLQJV�KDYH�LPSOLFDWLRQV�IRU�WKH�RUJDQL]DWLRQ�RI
WKH�QHZ�VSDFH�HFRQRP\�
���7KH�,QIRUPDWLRQ�$JH�DV�D�1HZ�(FRQRP\
7KH�LQFUHDVHG�XVH�RI�,&7�KDV�D�SHUYDVLYH�LPSDFW�RQ�DOO�HFRQRPLHV��,W�GRHV�QRW�RQO\�OHDG�WR�DQ
HIILFLHQF\�LQFUHDVH�LQ�FRPPXQLFDWLRQ��EXW�LW�DOVR�JHQHUDWHV�D�GUDVWLF�FKDQJH�LQ� ORJLVWLF�YDOXH
FKDLQV��ODERU�UHODWLRQV��VHUYLFH�SURYLVLRQ��NQRZOHGJH�DFTXLVLWLRQ�DQG�PDQDJHPHQW�VW\OHV��VHH
)RUD\� DQG� /XQGYDOO�� ������ .RKQR� HW� DO��� ������ DQG� /XQGYDOO�� ������� ,&7� LV� D� QHWZRUN
FRQVWHOODWLRQ�DQG�RZHV�LWV�HFRQRPLF�LPSRUWDQFH�WR�QHWZRUN�H[WHUQDOLWLHV��VHH�&DSHOOR�������
ZKLFK� FUHDWH� LQFUHDVLQJ� UHWXUQV� DQG� D� GUDVWLF� GHFOLQH� LQ� WUDQVDFWLRQ� FRVWV� �VHH� DOVR� YDQ
*HHQKXL]HQ�DQG�1LMNDPS��������DQG�:HVWODQG�DQG�&ODUN��������
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7KH� VSDWLDO�HFRQRPLF� LPSOLFDWLRQV� RI� ,&7� DUH� VWLOO� KDUG� WR� IRUHVHH�� 7KH� OLWHUDWXUH� LV
UDWKHU�DPELJXRXV�DQG�FRPHV�XS�ZLWK�GLIIHUHQW�YLHZV�RQ�WKH�IXWXUH��2Q�WKH�RQH�KDQG��WKHUH�LV
WKH� EHOLHI� WKDW� ,&7� PD\� RYHUFRPH� EDUULHUV� RI� VSDFH� DQG� WLPH�� VR� WKDW� WKH� VSDFH�HFRQRP\
EHFRPHV�IRRWORRVH�ZLWK�HTXDO�RSSRUWXQLWLHV�IRU�DOO�ORFDOLWLHV��7KLV�LV�VXSSRUWHG�E\�WKH�µGHDWK
RI�GLVWDQFH¶�K\SRWKHVLV�DQG�UHIOHFWHG�LQ�YLVLRQV�RQ�µHOHFWURQLF�FRWWDJHV¶�RU�WKH�µH�VRFLHW\¶��VHH
DOVR�0LWFKHOO���������%XW�RQ�WKH�RWKHU�KDQG��WKHUH�DUH�DOVR�VFLHQWLVWV�ZKR�DUJXH�WKDW�HFRQRPLF
DQG� SROLWLFDO� SRZHU� FHQWHUV� RI� RXU� ZRUOG� ZLOO� QRW� YDQLVK� DQG� WKDW� WKH� FRQFHQWUDWLRQ� RI
NQRZOHGJH� ZLOO� IDYRU� WKH� FRQWLQXLW\� RI� FLWLHV� �VHH� DOVR� *LOOHVSLH� DQG� :LOOLDPV�� ������ DQG
*UDKDP�� �������7KH� UHDVRQ� LV� WKDW� ,&7�KHOSV� WR� H[HFXWH� UHPRWH� FRQWURO�� WR� FUHDWH� D� FULWLFDO
PDVV� RI� NQRZOHGJH� LQIUDVWUXFWXUH�� WR� IDYRU� IOH[LEOH� VSHFLDOL]DWLRQ� DQG� WR� H[SORLW� WKH� VRFLR�
FXOWXUDO� DQG� LQVWLWXWLRQDO� EDVLV� RI� DJJORPHUDWLRQV�� $V� D� FRQVHTXHQFH�� ,&7� LV� DQ� HIILFLHQF\�
HQKDQFLQJ� FLW\�FHQWULF� IDFWRU� LQ� WKH� DUHD� RI� FXVWRPHU�GULYHQ� SURGXFWLRQ�� FOLHQW�RULHQWHG
PDQDJHPHQW��QHWZRUN�DQG�NQRZOHGJH�LQQRYDWLRQ��RU�ZRUN�IOH[LELOLW\��WKURXJK�ZKLFK�LW�IDYRUV
HFRQRPLHV�RI�GHQVLW\�LQ�XUEDQ�DUHDV��7KH�EOHQG�RI�HFRQRPLHV�RI�VFDOH�DQG�RI�VFRSH�LQ�WKH�,&7
VHFWRU� OHDGV� WR� D� EHWWHU� FRPSOLDQFH� ZLWK� LGLRV\QFUDWLF� FRQVXPHU� GHPDQGV�� DV� PRGHUQ� ,&7
SURGXFWV� WHQG� WR� EH� FXVWRPL]HG� DQG� RUGHU�EDVHG� �VHH� 5HLFK�� ������ DQG�/LQGHUV�� �������7KH
WHQGHQF\�RI�PRYLQJ�IURP�KLJK�YROXPH�WR�KLJK�YDOXH�KDV�DOUHDG\�RFFXUUHG�VLQFH�WKH�����V��EXW
DFFHOHUDWHG� LQ� WKH� HDUO\� ����V�� 7KH� NH\� EHKLQG� WKHVH� FKDQJHV� LV� WKH� DGYHQW� RI� LQIRUPDWLRQ�
FRPPXQLFDWLRQ�DQG�FRPSXWHU�WHFKQRORJLHV�

5HLFK� ������� LGHQWLILHV� WKUHH�FRQVWUDLQWV� WR�PHHWLQJ� LQGLYLGXDO�FRQVXPHU�GHVLUHV� WKDW
EHFRPH� OHVV� VLJQLILFDQW�� IRU� D� ODUJH� SDUW� DV� D� UHVXOW� RI� ,&7�� )LUVW�� WKH� DGGLWLRQDO� FRVW� RI
SURGXFLQJ� KLJKO\� FXVWRPL]HG� SURGXFWV�� DV� RSSRVHG� WR� KLJK� YROXPHV� RI� LGHQWLFDO� SURGXFWV
�PDVV�SURGXFWLRQ���KDV�SURJUHVVLYHO\�GLVDSSHDUHG�LQ�D�ULVLQJ�SURSRUWLRQ�RI�LQGXVWULHV��,Q�IDFW�
,&7� DOORZV� HDVLHU� ILQH�WXQLQJ� RI� PDFKLQHU\�� ZKLFK� DOOHYLDWHV� WKH� LQIOH[LELOLW\� RI� HTXLSPHQW
WRZDUGV�VSHFLILF�LQIRUPDWLRQ�RQ�SURGXFW�FKDUDFWHULVWLFV�GHVLUHG��6HFRQG��WKH�WUDQVSRUW�FRVW�RI
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ERWK� LQIRUPDWLRQ�DQG�JRRGV�KDV� IDOOHQ�UDSLGO\��7KLV�HQDEOHV�FRQVXPHUV� WR�JHW� WKH�EHVW�GHDOV
IURP�DOPRVW�DQ\ZKHUH�DQG�DOORZV� IRU�ZRUOGZLGH�FRPSHWLWLRQ� LQ� WKH�SURYLVLRQ�RI�JRRGV�DQG
VHUYLFHV��$OWKRXJK�WKH�IDOO�LQ�WKH�FRVW�RI�SK\VLFDO�WUDQVSRUW� LV�IRU�D� ODUJH�SDUW�GLUHFWO\�GXH�WR
SURJUHVV�LQ�WUDQVSRUWDWLRQ�WHFKQRORJLHV�DQG�HTXLSPHQWV��,&7�SOD\V�DQ�LPSRUWDQW�UROH�KHUH�WRR�
7KH�XVH�RI�FRPSXWHUV�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV�KDYH�HQDEOHG�D�PRUH�HIILFLHQW�GHVLJQ
RI�HTXLSPHQW�DQG�ORJLVWLF�SURFHVVHV��WKXV�FRQWULEXWLQJ�LQGLUHFWO\�DV�ZHOO�DV�GLUHFWO\�WR�IDOOLQJ
WUDQVSRUWDWLRQ� FRVW�� )LQDOO\�� WKH� ,QWHUQHW� FRPELQHV� LQIRUPDWLRQ�� WHOHFRPPXQLFDWLRQ� DQG
FRPSXWHU�WHFKQRORJ\�LQ�SURYLGLQJ�HDV\�DFFHVV�WR�VSHFLILF�GHVLUHG�LQIRUPDWLRQ�IURP�DURXQG�WKH
JOREH��7KLV�DOORZV�FRQVXPHUV�WR��DFTXLUH�FRPSDUDWLYH�LQIRUPDWLRQ�RQ�ZKHUH�WR�ILQG�WKH�EHVW
DOWHUQDWLYHV��+HQFH��WKH�,QWHUQHW�DOOHYLDWHV�SUREOHPV�RI�LQFRPSOHWH�DQG�LPSHUIHFW�LQIRUPDWLRQ
DQG�IRVWHUV�HIIHFWLYH�JOREDO�FRPSHWLWLRQ�

&OHDUO\�� LQIRUPDWLRQ�SOD\V� D� FUXFLDO� UROH� LQ� LPSURYLQJ� WKH� FXVWRPL]DWLRQ� RI� SURGXFWV
DQG�WKH�FRPSHWLWLYHQHVV�RI�PDUNHWV��7KHUHIRUH��WKH�QHZ�HFRQRP\�KDV�DOVR�EHFRPH�IDPLOLDU�DV
WKH�LQIRUPDWLRQ�DJH��%XW�� LQIRUPDWLRQ�KDV�DOZD\V�EHHQ�LPSRUWDQW��:KDW¶V�QHZ�QRZ"�,Q� IDFW�
WKH�FRQVWUDLQWV�WKDW�KDYH�EHHQ�ORRVHQHG�E\�WKH�ULVH�RI�,&7�DOO�UHIOHFW�PRUH�RU�OHVV�SURKLELWLYH
VFDUFLW\�RI�LQIRUPDWLRQ��µ,Q�WKH�SDVW¶�LQIRUPDWLRQ�ZDV�LPSRUWDQW�PDLQO\�EHFDXVH�RI�LWV�DEVHQFH
DQG�RU�WKH�LQDELOLW\�WR�LQFRUSRUDWH�LW�LQ�SURGXFWLRQ��'XH�WR�KLJK�VHDUFK�FRVWV��LQIRUPDWLRQ�ZDV
H[SHQVLYH� WR�DFTXLUH�DQG�SURYLGH��3URGXFWLRQ�SURFHVVHV�DOVR� ODFNHG� WKH� IOH[LELOLW\� WR� DEVRUE
UHDO�WLPH�LQIRUPDWLRQ�RQ�GHVLUHG�SURGXFW�VSHFLILFDWLRQV�

1RZDGD\V�� WKH� FRVW� RI� DFTXLVLWLRQ� DQG� SURYLVLRQ� RI� LQIRUPDWLRQ� KDV� VXEVWDQWLDOO\
GHFUHDVHG�� 3URGXFWLRQ� SURFHVVHV� DQG� LQIRUPDWLRQ� V\VWHPV� KDYH� EHFRPH� LQFUHDVLQJO\� OLQNHG
WRJHWKHU��7KLV�DOORZV�IOH[LEOH��FXVWRPL]HG�SURGXFWLRQ��7KXV��,&7�KDV�ERRVWHG�WKH�HIIHFWLYHQHVV
RI� LQIRUPDWLRQ� DQG� WKHUHE\� WKH� HIILFLHQF\� RI� PDUNHW� H[FKDQJH�� %HFDXVH� RI� WKH� µGHDWK� RI
GLVWDQFH¶��LQKHUHQW�LQ�WKH�LQIRUPDWLRQ�DJH��PDUNHW�H[FKDQJH�EHFRPHV�WUXO\�JOREDO�DW�WKH�VDPH
WLPH��+RZHYHU��WKH�LQIRUPDWLRQ�DJH�GRHV�QRW�OHDG�WR�FXVWRPL]DWLRQ�LQ�DOO�SRVVLEOH�HQG�SURGXFW
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VHFWRUV��7KH�QDWXUH�RI�D�SURGXFW�DQG�WKH�SRVLWLRQ�ZLWKLQ�WKH�SURGXFW�OLIH�F\FOH�LV�GHFLVLYH��7KH
HPHUJHQFH�RI�JOREDO�FRPSHWLWLRQ�GXH�WR�HDV\�DFFHVV�WR�SURGXFW�LQIRUPDWLRQ�DQG�IDOOLQJ�FRVWV
RI�WUDQVSRUWDWLRQ�DQG�ORJLVWLFDO�SODQQLQJ�KROGV�QHDUO\�HYHU\ZKHUH�WKRXJK��7KH�LQIRUPDWLRQ�DJH
FDXVHV� D� JHRJUDSKLFDO� H[WHQVLRQ� RI� PDUNHWV�� SUHYLRXVO\� VHSDUDWHG� PDUNHWV� KDYH� FRPH� WR
RYHUODS�

7KH� ZLGHQLQJ� RI� PDUNHWV� KDV� GLIIHUHQW� FRQVHTXHQFHV� IRU� WKH� PDUNHWLQJ� RI� GLIIHUHQW
NLQGV� RI� SURGXFWV�� +LJKO\� VWDQGDUGL]HG� SURGXFWV�� VXFK� DV� ERRNV� RU� SHWURO�� KDYH� OLWWOH� QHHG
DQG�RU�DELOLW\� WR�EH�FXVWRPL]HG��$Q�H[WHQVLRQ�RI� WKH�PDUNHW� LQWHQVLILHV�SULFH�FRPSHWLWLRQ� LQ
WKH�HQWLUH�FRPPRGLW\�FKDLQ��6LQFH�WKH�SURGXFWV�DUH�VWDQGDUGL]HG��WKH\�FDQ�EH�PDUNHWHG�IURP
DQ\ZKHUH�LQ�ODUJH�TXDQWLWLHV�DW�ORZ�PDUJLQDO�FRVWV�QRZ�WKDW�LQIRUPDWLRQ�SURYLVLRQ�DQG�DFFHVV
KDV�EHFRPH�JOREDO�DQG� ORJLVWLFV�DUH�JHWWLQJ�HYHU�FKHDSHU��5HJLRQDO�SULFH�GLIIHUHQFHV�ZLOO�EH
VKDUSO\�PLWLJDWHG��HVSHFLDOO\�IRU�VWDQGDUG�SURGXFWV�

%HVLGHV� VWDQGDUGL]HG� PDVV� SURGXFWV�� ZH� FDQ� GLVWLQJXLVK� WZR� DOWHUQDWLYH� NLQGV� RI
SURGXFWV�� VSHFLDO� RU� H[FOXVLYH�SURGXFWV� DQG� IOH[LEOH�SURGXFWV��6SHFLDO� RU� H[FOXVLYH� SURGXFWV
DUH� DYDLODEOH� LQ� OLPLWHG� VXSSO\� DQG� WKHLU� PDUNHW� ZDV� DOUHDG\� PRUH� H[WHQGHG�� DQG� OHVV
UHJLRQDOO\�GLIIHUHQWLDWHG��WKDQ�IRU�VWDQGDUGL]HG�SURGXFWV��3HRSOH�DUH�ZLOOLQJ�WR�WUDYHO�IXUWKHU�WR
EX\� D� KL�IL� VHW� E\� %DQJ� 	� 2OXIVHQ� WKDQ� E\� 6DPVXQJ�� 7KH� LQIRUPDWLRQ� DJH� GRHV� QRW� \LHOG
FRPSDUDEOH� FKDQJHV� LQ�PDUNHWLQJ� IRU� WKHVH� SURGXFWV�� ,W�ZLOO� QRW� LQWHQVLI\� SULFH� FRPSHWLWLRQ
ZLWK�DOWHUQDWLYH�SURGXFWV��VLQFH�VSHFLDO�SURGXFWV�RFFXS\�D�KLJKO\�VWDEOH�PDUNHW�QLFKH��EDVHG�RQ
VWDWXV� WKDW� UHVXOWV� LQ� ORZ� VXEVWLWXWDELOLW\�� )OH[LEOH� SURGXFWV� FDQ� EH� SURGXFHG� DFFRUGLQJ� WR
FXVWRPHU� VSHFLILFDWLRQV�� 7KHVH� SURGXFWV� H[SHULHQFH� PDUNHW� ZLGHQLQJ� LQ� WHUPV� RI� ERWK
JHRJUDSK\�DQG�YDULHW\��RU�VFRSH���7KH�LQIRUPDWLRQ�DJH�FDXVHV�FXVWRPL]DWLRQ�DV�ZHOO�DV�SULFH
FRPSHWLWLRQ�LQ�WKHVH�SURGXFWV��YDU\LQJ�IURP�FDUV��WKURXJK�DSSDUHO�WR�UHWDLO�VHUYLFHV��

,Q� VXPPDU\�� GLJLWDO� WHFKQRORJLHV� HQDEOH� FRQVXPHUV� WR� FKRRVH� WKH� EHVW� SRVVLEOH� GHDO
IURP�DURXQG� WKH�JOREH��DQG�SURGXFHUV� WR�RIIHU�PRUH�FXVWRPL]HG�SURGXFWV��&RPSHWLWLRQ�ULVHV
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DQG� VKLIWV� IURP� FRVWV� WR� YDOXH�� IRFXVLQJ� RQ� IDVWHU� PDUNHWLQJ�� EHWWHU� PDWFKLQJ� DQG� KLJKHU
TXDOLW\�� DV� ZHOO� DV� SULFHV� �HVSHFLDOO\� LQ� VDWXUDWHG� PDUNHWV��� 3URGXFW� FKDUDFWHULVWLFV� EHFRPH
PRUH�VXLWHG�WR�FXVWRPHU�GHVLUHV�LQ�PDQ\�LQGXVWULHV��WKH�PDUJLQDO�XWLOLW\�RI�µD�HXUR�VSHQW¶�ULVHV�
���3URGXFWLRQ�6\VWHPV�LQ�WKH�1HZ�(FRQRP\
,Q� OLJKW� RI� WKH� DUJXPHQWV� JLYHQ� DERYH� ZH� PD\� FRQFOXGH� WKDW� WKH� QHZ� HFRQRP\� UDLVHV� WKH
µLQIRUPDWLRQ� FRQWHQW¶� LQ� WKH� JURVV� YDOXH� RI� SURGXFWV� DQG� WUDQVDFWLRQV� �FI�� 5HLFK�� ������
,QIRUPDWLRQ�V\VWHP�DSSOLFDWLRQV�DUH�QHFHVVDU\�WR�PDWFK�DQG�PDUNHW�FXVWRPL]HG�SURGXFWV�DQG
WR�HQVXUH�SUHFLVLRQ�TXDOLW\��0RUHRYHU��JOREDO�FRPSHWLWLRQ�SUHVVHV�SURGXFHUV�WR�RSWLPL]H�WKHLU
VXSSO\� FKDLQ�� ZKLFK� LV� DOVR� PDGH� SRVVLEOH� E\� HDV\� DFFHVV� WR� LQIRUPDWLRQ�� 7KLV� OHDGV� WR
LQWHUQDWLRQDO� IUDJPHQWDWLRQ� RI� VRPH� SDUWV� RI� WKH� VXSSO\� FKDLQ� ZKLOH� IRVWHULQJ� UHJLRQDO
DJJORPHUDWLRQ� LQ� RWKHUV� �-RQHV�� ������� ,Q� DQ\� FDVH�� FR�RUGLQDWLRQ� RI� ORJLVWLFV� LQFUHDVHV
UHOLDQFH� RQ� FRPSOH[� LQIRUPDWLRQ� V\VWHPV�� 'HYHORSLQJ� DQG� PDQDJLQJ� WKHVH� LQIRUPDWLRQ
V\VWHPV� UHTXLUHV� VSHFLDOL]HG�� KLJKO\� VNLOOHG� ODERU� DQG� VXSSRUW� VHUYLFHV�� +HQFH�� LQIRUPDWLRQ
VHUYLFHV� DUH� LQFUHDVLQJO\� HVVHQWLDO� LQSXWV�� FRPSOHPHQWDU\� WR� WKH� SURGXFWLRQ� RI� FXVWRPL]HG�
FRPSHWLWLYH� HQG� SURGXFWV�� 7KHVH� LQIRUPDWLRQ� VHUYLFHV� FDQ� EH� SURYLGHG� PRUH� HDVLO\� DFURVV
ODUJH� GLVWDQFHV� EHFDXVH� RI� WKH� GHYHORSPHQWV� LQ� ,&7�� 7KH� LPSRUWDQFH� RI� SDUWLFXODUO\
LQIRUPDWLRQ�VHUYLFHV� LQ�WKH�HFRQRPLF�V\VWHP�RI� WKH�QHZ�HFRQRP\�LV�FUXFLDO� LQ�RXU�RSLQLRQ�
7KH\�DUH�ERWK�FRPSOHPHQWDU\�WR�WKH�DGYHQW�RI�FXVWRPL]DWLRQ�LQ�FRQVXPHU�JRRGV�DQG�VHUYLFHV
DQG�SHUVRQLILFDWLRQ�RI�WKH�JOREDO�LQIRUPDWLRQ�PDUNHW�SODFH�

)XQGDPHQWDOO\��WKH�ULVH�RI�WKH�LQIRUPDWLRQ�DJH�LPSOLHV�WKDW�FRVW�VWUXFWXUHV�FKDQJH��7KH
ULVLQJ� FRPSOH[LW\� RI� LQIRUPDWLRQ� V\VWHP� DSSOLFDWLRQV� LQFUHDVHV� WKH� QHFHVVDU\� IL[HG� H[�DQWH
LQYHVWPHQWV�LQ�KXPDQ�FDSLWDO�DQG�WKH�GHYHORSPHQW�RI�WKH�DSSOLFDWLRQV��,QIRUPDWLRQ�LV�FRVWO\�WR
�)RU�FRQYHQLHQFH��ZH�ZLOO�HTXDWH�LQWDQJLEOHV�WR�VHUYLFHV�WKURXJKRXW�WKH�SDSHU��,Q�WKLV�ZD\��LQIRUPDWLRQ�V\VWHPVDQG�WKH�SURYLVLRQ�RI�LQIRUPDWLRQ�DUH�ERWK�DPRQJVW�LQIRUPDWLRQ�VHUYLFHV��6HH��IRU�H[DPSOH��+LUVFK��������6WLERUD
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GHYHORS�� EXW� EHFRPHV�PXFK� FKHDSHU� WR� UHSURGXFH� DQG� SURYLGH� �6KDSLUR� DQG� 9DULDQ�� ������
7KHUHIRUH�� HFRQRPLHV� RI� VFDOH� DQG� LPSHUIHFW� FRPSHWLWLRQ� DUH� SURPLQHQW� IHDWXUHV� LQ� WKH
LQWHUPHGLDWH�LQIRUPDWLRQ�VHUYLFH�VHFWRU��VHH�DOVR�0DUNXVHQ��������

&XVWRPL]DWLRQ� RI� HQG� SURGXFWV� DQG� YHUWLFDO� VSHFLDOL]DWLRQ� XQGHUOLH� WKH� LQFUHDVLQJ
GHPDQG� IRU� VSHFLDOL]HG� LQWHUPHGLDWH� LQIRUPDWLRQ� VHUYLFHV�� 7KH� FRPSOH[LW\� RI� LQIRUPDWLRQ
V\VWHPV�QHFHVVLWDWHV�WKDW�SURGXFHU�VHUYLFHV�DUH�KLJKO\�IOH[LEOH�WR�WKH�UHTXLUHPHQWV�RI�EX\HUV�
7KHUHIRUH��LQIRUPDWLRQ�VHUYLFHV�ZLOO�FRQVLVW�RI�GLIIHUHQW�YDULHWLHV�WKDW�DUH�FORVH�VXEVWLWXWHV�LQ
GHPDQG�DV�ZHOO�DV�LQ�SURGXFWLRQ�WHFKQRORJ\��6WLERUD�DQG�GH�9DDO���������7KXV�HFRQRPLHV�RI
VFRSH�DUH�DOVR�LPSRUWDQW�LQ�LQIRUPDWLRQ�VHUYLFHV��6LQFH�VHUYLFHV�DUH�E\�GHILQLWLRQ�IOH[LEOH�DQG
KHWHURJHQHRXV�SURGXFWV��WKH�GLIIHUHQFH�LQ�VWUDWHJ\�EHWZHHQ�HFRQRPLHV�RI�VFDOH�DQG��VFRSH�IRU
WKH�VHUYLFH�SURYLGHU�LV�QRW�DV�UHOHYDQW��WKRXJK��)URP�WKH�VLGH�RI�LQWHUPHGLDWH�GHPDQG��UHWXUQV
WR� YDULHW\� UHIOHFW� WKH� YDOXH� SODFHG� RQ� GLIIHUHQWLDWHG�� FXVWRPL]HG� VHUYLFHV�� )RU� VHUYLFH
SURYLGHUV�� UHFRXSLQJ� WKH� IL[HG� LQYHVWPHQWV� LQ� LQIRUPDWLRQ� GHYHORSPHQW� LV� FHQWUDO� IRU
FRPSHWLWLYH�VWUDWHJ\��,Q�RUGHU�WR�VXFFHHG�LQ�PDNLQJ�VXFK�KLJK�LQYHVWPHQWV��FDSLWDO�PDUNHW��DQG
HGXFDWLRQDO� LQVWLWXWLRQV� PXVW� VXSSRUW� WKH� KXPDQ� DQG� ILQDQFLDO� FDSLWDO� UHTXLUHPHQWV� IRU
LQIRUPDWLRQ�V\VWHP�GHYHORSPHQW��7KH�DYDLODELOLW\�RI�KXPDQ�FDSLWDO��HGXFDWLRQDO�LQIUDVWUXFWXUH
DQG�GLYHUVLILHG�ILQDQFLDO�PDUNHWV� LV� WKHUHIRUH�HVVHQWLDO� WR� WKH�DEVRUSWLRQ�RI�,&7�WHFKQRORJLHV
DQG�WKH�OLIW�RII�RI�WKH�QHZ�HFRQRP\�

,Q�HQG�SURGXFW�VHFWRUV��WKH�HPHUJLQJ�LQIRUPDWLRQ�DJH�UHVXOWV�LQ�D�WZRIROG�GHYHORSPHQW�
2Q� WKH� RQH� KDQG�� DGYDQFHV� LQ� PDUNHWLQJ� GXH� WR� WKH� HPHUJHQFH� RI� YHUVDWLOH� DQG� FRPSOH[
LQIRUPDWLRQ� V\VWHPV� KDYH� OHG� WR� D� ZLGHQLQJ� RI� PDUNHWV� LQ� VWDQGDUGL]HG� SURGXFWV�� 7KH
JHRJUDSKLFDO� H[WHQVLRQ� RI� WKHVH� PDUNHWV� \LHOGV� D� ULVLQJ� LPSRUWDQFH� RI� VFDOH� HIIHFWV� LQ
FRPSHWLWLYH�VWUDWHJ\��2Q�WKH�RWKHU�KDQG��VFDOH�HFRQRPLHV�JLYH�ZD\�WR�HFRQRPLHV�RI�VFRSH�LQ
DQG�GH�9DDO��������DQG�/LQGHUV��������IRU�VSHFLILF�GLVFXVVLRQ�RI� WKH�QDWXUH�DQG�FKDUDFWHULVWLFV�RI�VHUYLFHV�DQGLQIRUPDWLRQ��+LOO��������KDV�SURYLGHG�WKH�PRVW�ZLGHO\�DFFHSWHG�DFDGHPLF�GHILQLWLRQ�RI�VHUYLFHV�
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PDQ\�ILQDO�SURGXFWV��LQ�ZKLFK�LQIRUPDWLRQ�V\VWHPV�DUH� LQFUHDVLQJO\�FUXFLDO�IRU�FR�RUGLQDWLRQ
WRZDUGV�FXVWRPL]HG�GHPDQG��0HHWLQJ�YDU\LQJ�QHHGV�EHFRPHV�WKH�NH\�VWUDWHJ\�WKHUH�

,Q� WKH� LQIRUPDWLRQ�DJH�PDUNHWV�EHFRPH� OHVV�SUHGLFWDEOH�DQG� WKH�VSHHG�RI�DGDSWLQJ� WR
FKDQJLQJ� FRQGLWLRQV� RI� GHPDQG� EHFRPHV� PRUH� LPSRUWDQW� �WKDW� LV�� PDUNHWV� DQG� WUDQVDFWLRQV
EHFRPH� PRUH� FRPSOH[��� 7KHUHIRUH�� YHUWLFDO� LQWHJUDWLRQ� WR� VWDELOL]H� WKH� PDUNHW� LV� D� OHVV
WHPSWLQJ�RSWLRQ�FRPSDUHG�WR�RXWVRXUFLQJ�VXSSRUW�VHUYLFHV�DQG�RWKHU�LQSXWV�LQ�RUGHU�WR�DYRLG
GHPDQG�XQFHUWDLQW\��GH�*URRW���������0RUHRYHU��VLQFH�HFRQRPLHV�RI�VFDOH�UHODWHG�WR�FRPSOH[
VNLOO� UHTXLUHPHQWV� KDYH� JDLQHG� LPSRUWDQFH� LQ� WKHVH� VXSSRUW� VHUYLFHV�� RXWVRXUFLQJ� LV� IXUWKHU
DGYDQFHG��+RZHYHU��VXFK�D�FKDQJH�LQ�WKH�PRGH�RI�RUJDQL]DWLRQ�RI�SURGXFWLRQ�VKRXOG�DOVR�WDNH
LQWR�DFFRXQW�WKH�HIIHFWV�RQ�WKH�WUDQVDFWLRQ�FRVWV�RI�FRQWUDFW�JRYHUQDQFH�

6XPPDUL]LQJ��ZH�KDYH�LGHQWLILHG�VHYHUDO�FRQFHSWV�WKDW�DUH�FHQWUDO�WR�RXU�DQDO\VLV�RI�WKH
QHZ�HFRQRP\��HFRQRPLHV�RI�VFDOH��WUDQVSRUW�FRVW�RI�LQIRUPDWLRQ��UHWXUQV�WR�YDULHW\��HFRQRPLHV
RI� VFRSH��� RXWVRXUFLQJ� DQG� WUDQVDFWLRQ� FRVWV�� 1H[W�� ZH� ZLOO� H[SORUH� KRZ� WKHVH� FRQFHSWV
LQWHUDFW�DQG�DIIHFW�WUDGH��VSHFLDOL]DWLRQ�DQG�ZHOIDUH�
���$QDO\VLV�RI�WKH�1HZ�(FRQRP\��7UDGH�LQ�6HUYLFHV�DQG�,QWHUQDWLRQDO�VSHFLDOL]DWLRQ
����5HWXUQV�WR�VFDOH�DQG�YDULHW\��WUDQVSRUW�FRVWV�DQG�WUDGH�LQ�LQWHUPHGLDWHV
7KH�LQFUHDVLQJ�LPSRUWDQFH�RI�WUDGH�LQ�LQWHUPHGLDWHV�DQG�WKH�UHDOLW\�RI�LPSHUIHFW�FRPSHWLWLRQ�DV
D� FUXFLDO� IDFWRU� IRU� LQWHUQDWLRQDO� HFRQRPLF� UHODWLRQV� KDYH� PRWLYDWHG� WKH� ULVH� RI� D� VWUDQG� RI
OLWHUDWXUH� JURXSHG� WRJHWKHU� DV� UHSUHVHQWLQJ� µQHZ� WUDGH� WKHRU\¶�� $� W\SLFDO� FROOHFWLRQ� RI
FRQWULEXWLRQV� WR� QHZ� WUDGH� WKHRU\� FDQ� EH� IRXQG� LQ� .UXJPDQ� �������� 7KH� LQFOXVLRQ� RI� VFDOH
HFRQRPLHV��ERWK�LQWHUQDO�DQG�H[WHUQDO��DOORZV�WKH�IRUPDO�VWXG\�RI� WKH�HPHUJHQFH�RI� UHJLRQDO
FRQFHQWUDWLRQ�� UHWDLQDEOH� LQGXVWULHV�DQG� WUDGH� FRQIOLFWV��$Q� LPSRUWDQW� FRQFOXVLRQ� LV� WKDW� IUHH
WUDGH� GRHV� QRW� QHFHVVDULO\� EHQHILW� DOO� QDWLRQV�� 1DWLRQV� FDQ� FKDQJH� WKHLU� SRVLWLRQ� LQ� WKH
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LQWHUQDWLRQDO�GLYLVLRQ�RI�ODERU�LQ�IDYRUDEOH�ZD\V�DW�WKH�H[SHQVH�RI�RWKHU�QDWLRQV�E\�VXEVLGL]LQJ
LQGXVWULHV�WRZDUGV�H[SRUW�FRPSHWLWLYHQHVV��VHH�*RPRU\�DQG�%DXPRO��������

)RU�RXU�SXUSRVHV��WKH�PRVW�LQWHUHVWLQJ�H[WHQVLRQ�RI�QHZ�WUDGH�WKHRU\�LV�WKH�LQFOXVLRQ�RI
WUDQVSRUW�FRVWV� LQ�D�VHWWLQJ�RI� LQFUHDVLQJ�UHWXUQV� WR�VFDOH��$�FODVVLF�H[DPSOH� LV� WKH�DUWLFOH�E\
.UXJPDQ�DQG�9HQDEOHV���������7KH\�DQDO\]H�WKH�HIIHFW�RI�JOREDOL]DWLRQ��LQ�RXU�WHUPLQRORJ\�
WKH� ULVH�RI� WKH�QHZ�HFRQRP\��RQ� VSHFLDOL]DWLRQ�SDWWHUQV�EHWZHHQ�FRXQWULHV��*OREDOL]DWLRQ� LV
UHSUHVHQWHG�E\�D�IDOO�LQ�WKH�FRVW�RI�WUDQVSRUWLQJ�PHUFKDQGLVH��7KH�SUHVHQFH�RI�H[WHUQDO�UHWXUQV
WR�VFDOH��UHIOHFWLQJ�FRVW�DQG�GHPDQG�OLQNDJHV�EHWZHHQ�VHFWRUV��VWUHVVHV�WKH�FHQWUDO�UROH�SOD\HG
E\� WUDGH� LQ� LQWHUPHGLDWHV� IRU� WKH�RXWFRPHV�RI� VSHFLDOL]DWLRQ�SDWWHUQV��$JJORPHUDWLRQ� HIIHFWV
DUH�SRVVLEOH�IRU�LQWHUPHGLDWH�OHYHOV�RI�WUDQVSRUW�FRVW��7KLV�LPSOLHV�WKDW�JOREDOL]DWLRQ�GRHV�QRW
QHFHVVDULO\�UDLVH�UHDO�LQFRPH�DQG�ZHOIDUH�LQ�DOO�UHJLRQV�

7KLV�DQDO\VLV��KRZHYHU��IRFXVHV�RQ�WUDGH�LQ�PHUFKDQGLVH�DQG�GRHV�QRW�LQFRUSRUDWH�WKH
PRVW�FHQWUDO�DVSHFW�RI�WKH�QHZ�HFRQRP\��WKH�HPHUJHQFH�RI�WKH�LQIRUPDWLRQ�DJH��&RQVHTXHQWO\�
WKH�HIIHFWV�RI�WUDGH�LQ�LQIRUPDWLRQ�VHUYLFHV�RQ�WKH�SDWWHUQ�RI�VSHFLDOL]DWLRQ�FDQQRW�EH�DQDO\]HG
H[SOLFLWO\��(YLGHQFH�RQ�WKH�ULVLQJ�LPSRUWDQFH�RI�LQIRUPDWLRQ�VHUYLFHV�LQ�LQWHUPHGLDWH�GHPDQG
DQG� SURGXFWLRQ� VXSSRUWV� WKH� UHOHYDQFH� RI� VXFK� DQDO\VLV� �VHH�� IRU� H[DPSOH�� )UDQFRLV� DQG
5HLQHUW��������

'H�*URRW�DQG�1RUGDV��������SURYLGH�D�ZRUNKRUVH�PRGHO�WR�DQDO\]H�WKH�LPSDFW�RI�WKH
HPHUJLQJ�LQIRUPDWLRQ�DJH�RQ�WKH�LQWHUQDWLRQDO�HFRQRP\��)ROORZLQJ�FRQWULEXWLRQV�RQ�WUDGH�LQ
LQWHUPHGLDWH�VHUYLFHV�E\�)UDQFRLV��������DQG�0DUNXVHQ���������WKH\�VKRZ�WKDW�WKH�SRVVLELOLW\
RI�WUDGH�LQ�VHUYLFHV�FDQ�GUDVWLFDOO\�DIIHFW�VSHFLDOL]DWLRQ�SDWWHUQV�DQG�ZHOIDUH�DFURVV�FRXQWULHV�
+RZHYHU��WKH\�DGG�VHYHUDO�IHDWXUHV�WKDW�HQKDQFH�WKH�FRYHUDJH�RI�WKH�FRQFHSWV�WKDW�DUH�DW�SOD\
LQ� WKH� ULVH�RI� WKH� LQIRUPDWLRQ� DJH��:H� WDNH� D� VKRUW� ORRN� DW� RQH� SRVVLEOH� FKDLQ� RI� HIIHFWV� RI
GHYHORSPHQWV�LQ�,&7�RQ�VSHFLDOL]DWLRQ�SDWWHUQV�DQG�ZHOIDUH��)LUVW��WKH�IDOO�LQ�WUDGLQJ�FRVWV��L�H��
WUDQVSRUW� FRVWV� RI� LQIRUPDWLRQ�� HQDEOHV� PRUH� HIIHFWLYH� ZRUOG� VFDOH� FRPSHWLWLRQ� LQ� WKH
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SURYLVLRQ� RI� LQIRUPDWLRQ� VHUYLFHV�� 3URGXFWLRQ� RI� WKHVH� LQIRUPDWLRQ� VHUYLFHV� LV� VXEMHFW� WR
HFRQRPLHV� RI� VFDOH�� 6LQFH� WKHVH� VHUYLFHV� WRJHWKHU� HQWHU� DV� FRPSOHPHQWDU\� LQSXWV� LQ� WKH
SURGXFWLRQ� RI� ILQDO� SURGXFWV� DFFRUGLQJ� WR� WKH� SULQFLSDO� RI� LQFUHDVLQJ� UHWXUQV� WR� YDULHW\�
FKDQJHV�LQ�VSHFLDOL]DWLRQ�SDWWHUQV�PD\�HYHQ�UHVXOW� LQ�D� ORVV�RI�ZHOIDUH� LQ�FRXQWULHV� WKDW� ODFN
WKH�KXPDQ�FDSLWDO�RU�LQIRUPDWLRQ�LQIUDVWUXFWXUH�QHHGHG�
����2XWVRXUFLQJ�DQG�WUDQVDFWLRQ�FRVWV
:H�KDYH�PHQWLRQHG�WKH�ULVLQJ�GHPDQG�IRU� LQIRUPDWLRQ�VHUYLFHV�DV�RQH�RI� WKH�FKDQJHV�LQ� WKH
QHZ�HFRQRP\��7RJHWKHU�ZLWK�WKH�LQFUHDVHG�WUDGDELOLW\�RI�LQIRUPDWLRQ�VHUYLFHV��ULVLQJ�GHPDQG
LPSOLHV�D�ODUJHU�SRWHQWLDO�PDUNHW��7KLV�LV�D�IXUWKHU�LQFHQWLYH�IRU�RXWVRXUFLQJ�RI�WKHVH�VHUYLFHV
WR�VSHFLDOL]HG�ILUPV�RQ�WKH�PDUNHW��(FRQRPLHV�RI�VFDOH�LQ�WKH�SURGXFWLRQ�RI�LQGLUHFW�LQSXWV�FDQ
EH�PRUH�IXOO\�H[SORLWHG�E\�VSHFLDOL]DWLRQ�RQ�WKH�PDUNHW��VHH�GH�*URRW���������

:KHWKHU�LQWHUPHGLDWH�VHUYLFHV�ZLOO�UHPDLQ�WR�EH�SURYLGHG�LQ�KRXVH�RU�ZLOO�LQFUHDVLQJO\
EH�SURYLGHG�E\�GHFHQWUDOL]HG�PDUNHW�H[FKDQJH�WKHQ�GHSHQGV�RQ�WKH�FKDQJH�LQ�WUDQVDFWLRQ�FRVWV
WKDW�HQVXHV�IURP�VXFK�D�VKLIW� LQ� WKH�PRGH�RI�JRYHUQDQFH��%HIRUH�FRQWHPSODWLQJ� WKH�SRVVLEOH
HIIHFWV� RI� ,&7� RQ� WKH� UHODWLYH� HIILFDF\� RI� PDUNHW� YHUVXV� LQWHUQDO� SURYLVLRQ� RI� LQIRUPDWLRQ
VHUYLFHV��ZH�SUHVHQW�D�VKRUW�RYHUYLHZ�RI�WKH�ORJLF�RI�WUDQVDFWLRQ�FRVW�HFRQRPLFV�

7UDQVDFWLRQ� FRVW� HFRQRPLFV� DSSUHFLDWHV� WKH� IDFW� WKDW� WUDQVDFWLRQV� QHHG� WR� EH� DOLJQHG
ZLWK�YDU\LQJ�JRYHUQDQFH�VWUXFWXUHV��:LOOLDPVRQ��������LQ�RUGHU�WR�RUJDQL]H�HFRQRPLF�DFWLYLW\
HIILFLHQWO\�� 7KH� NH\� LQVLJKWV� EHKLQG� WKLV� DUH� WKDW� SHRSOH� KDYH� OLPLWHG� FDSDELOLWLHV� DQG� ODFN
SHUIHFW�LQVLJKW��8QGHU�WKHVH�FLUFXPVWDQFHV�FRQWUDFWXDO�SDUWQHUV�WHQG�WR�DFW�RSSRUWXQLVWLFDOO\�WR
VRPH�GHJUHH��GHSHQGLQJ�RQ�WKH�EDODQFH�RI�SRZHU�LQ�WKH�WUDQVDFWLRQ�UHODWLRQ�DQG�WKH�FRPSOH[LW\
�XQFHUWDLQW\�� RI� HYHQWV�� )RU� WKH� UHVSHFWLYH� SDUWQHUV�� WKH� H[WHQW� RI� VSHFLILFLW\� RI� WKHLU� DVVHWV
� 7KH� LQWHUGHSHQGHQFH� EHWZHHQ� ULVLQJ� GHPDQG� DQG� RXWVRXUFLQJ� DOVR� LQGLFDWHV� WKDW� ZH� VKRXOG� EH� FDUHIXO� WRDWWULEXWH� WKH� HQWLUH� ULVH� LQ� WKH� VKDUH� RI� LQWHUPHGLDWH� VHUYLFHV� LQ� RXWSXW� WR� ULVLQJ� GHPDQG�� 3DUW� RI� LW� UHIOHFWV
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UHODWHG� WR� WKH� WUDQVDFWLRQ� GHWHUPLQHV� WKH� GHJUHH� RI� ELODWHUDO� GHSHQGHQFLHV� EHWZHHQ� WKHP�
3RWHQWLDO� FRQIOLFW� PD\� WKXV� DULVH� VXUURXQGLQJ� DQ� HFRQRPLF� WUDQVDFWLRQ�� 7R� SUHYHQW� VXFK
FRQIOLFW� IURP� XQGRLQJ� RU� XSVHWWLQJ� RSSRUWXQLWLHV� WR� UHDOL]H� PXWXDO� JDLQV�� D� JRYHUQDQFH
VWUXFWXUH� KDV� WR� EH� FKRVHQ� WKDW� ILWV� WKH� FKDUDFWHULVWLFV� RI� D� JLYHQ� WUDQVDFWLRQ�� 1RW� DOO
WUDQVDFWLRQV�FDQ�EH�RUJDQL]HG�DFFRUGLQJ�WR� WKH�JRYHUQDQFH�RI�PDUNHW�H[FKDQJH�DQG�VWLOO� OHVV
FDQ� IXOO\� GHSHQG� RQ� WKH� SXUH� SULFH� PHFKDQLVP� RI� WKH� LQYLVLEOH� KDQG�� &RQWUDFWV� DUH� RIWHQ
QHFHVVDU\�� 7KLV� PD\� HYHQ� DPRXQW� WR� WKH� DEDQGRQPHQW� RI� PDUNHW� UHODWLRQV� LQ� IDYRU� RI
LQWHUQDOL]DWLRQ�LQWR�KLHUDUFKLFDO�UHODWLRQV�

)URP� WKLV� SRLQW� RI� YLHZ�� DOO� FRVWV� WKDW� DULVH� LQ� UHODWLRQ� WR� WKH� FKRVHQ� FRQWUDFWXDO
DUUDQJHPHQWV�IRU�D�WUDQVDFWLRQ�TXDOLI\�DV�WUDQVDFWLRQ�FRVWV��$OO�RI�WKRVH�FRVWV�DUH�LQFXUUHG�IRU
SODQQLQJ��DGDSWLQJ�DQG�PRQLWRULQJ�WDVN�FRPSOHWLRQ�LQ� LWV�PRVW�JHQHUDO�IRUP�LQ�EHKDOI�RI� WKH
WUDQVDFWLRQ��GH�*URRW���������:H�PD\�WKLQN�RI�FRVWV�RI�ORJLVWLF�PDQDJHPHQW�DQG�RUJDQL]DWLRQ�
VHDUFK� FRVWV� IRU� FRQWUDFWXDO� SDUWQHUV�� FRVWV� RI� GHYLVLQJ� FRQWUDFWXDO� VDIHJXDUGV�� FRVWV� RI
EXUHDXFUDWLF� GLVWRUWLRQV� DQG� FRQVHTXHQWLDO� FRVWV� IURP� WKH� FRQWUDFWXDO� KD]DUGV� RI� WDVN
LQFRPSOHWLRQ�

,Q�JHQHUDO��PDUNHW�SURYLVLRQ�LV�DVVRFLDWHG�ZLWK�KLJKHU�FRQWUDFWXDO�KD]DUGV�DQG�KLJKHU
FRVWV�RI�FRQWURO��WKH�PRUH�VSHFLILF�WKH�DVVHWV�UHODWHG�WR�WKH�WUDQVDFWLRQ�DUH��,QWHUQDOL]DWLRQ�WKHQ
EHFRPHV�D�UHODWLYHO\�PRUH�EHQHILFLDO�RSWLRQ��&RQYHUVHO\��LQ�D�VLWXDWLRQ�RI�ORZ�DVVHW�VSHFLILFLW\
WKH� PDUNHW� EHFRPHV� D� UHODWLYHO\� PRUH� HIILFLHQW� JRYHUQDQFH� VWUXFWXUH�� 2EYLRXVO\�� WKH
RSSRUWXQLWLHV� IRU� UHDFKLQJ� HFRQRPLHV� RI� VFDOH� ULVH� ZKHQ� DVVHWV� DUH� OHVV� VSHFLILF�� 0DUNHW
SURYLVLRQ�HQODUJHV�WKH�VFDOH�RI�SURGXFWLRQ�UHODWLYH�WR�LQWHUQDO�SURYLVLRQ�E\�SRROLQJ�UHVRXUFHV�
WKXV� UHDOL]LQJ� WKH�RSSRUWXQLWLHV� IRU� HFRQRPLHV�RI� VFDOH��)XUWKHUPRUH�� WKH� DGDSWDELOLW\�RI� WKH
PDUNHW�WR�FKDQJLQJ�FRQGLWLRQV�RI�GHPDQG�DQG�VXSSO\�LV�EHWWHU�LQ�VXFK�D�VLWXDWLRQ�
RXWVRXUFLQJ�RI�DOUHDG\�H[LVWHQW�DFWLYLW\�DQG�UHSUHVHQWV�RUJDQLVDWLRQDO�UDWKHU�WKDQ�VWUXFWXUDO�FKDQJHV��6WLOO��PXFK�RIWKLV�RUJDQLVDWLRQDO�FKDQJH�LQ�WXUQ�UHIOHFWV�VWUXFWXUDO�FKDQJHV�LQ�FRVW�DQG�GHPDQG�SDUDPHWHUV��3RVWQHU��������
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7UDQVDFWLRQ� FRVWV� DUH� JHQHUDOO\� UHODWHG� WR� WKH� VHDUFK� IRU� DQG� DFTXLVLWLRQ� DQG
LQWHUSUHWDWLRQ� RI� LQIRUPDWLRQ�� +RZ� GRHV� ,&7� DIIHFW� WKHVH� FRVWV"� $FFHVV� WR� LQIRUPDWLRQ� KDV
EHFRPH� HDVLHU� DQG� WKH� FDSDFLW\� WR� SURFHVV� LQIRUPDWLRQ� LQWR� NQRZOHGJH� KDV� ULVHQ�� 7KLV� DOVR
LPSOLHV� WKDW� ,&7� KDV� D� VLJQLILFDQW� DGPLQLVWUDWLYH� LPSDFW� RQ� WKH� RUJDQL]DWLRQ� RI� HFRQRPLF
DFWLYLW\�� :KDW� FRQVHTXHQFHV� GRHV� WKH� FKDQJH� LQ� RUJDQL]DWLRQDO� FDSDFLW\� KDYH� IRU� WKH
WUDQVDFWLRQ�FRVWV�RI�PDUNHW�DQG�KLHUDUFK\"

)LUVW�� ,&7� UHGXFHV� WKH� FRVWV� RI� ORJLVWLF� SODQQLQJ� DQG� RUJDQL]DWLRQ� RI� WUDQVDFWLRQV� LQ
ERWK� PDUNHW� DQG� KLHUDUFKLFDO� FRQWH[WV�� 7KLQN� IRU� H[DPSOH� RI� WKH� FRVWV� UHODWHG� WR� VWRFN
PDQDJHPHQW�� 7KLV� IDOO� LQ� WUDQVDFWLRQ� FRVWV� RFFXUV� DFURVV� WKH� ERDUG� DQG� UHIOHFWV� WKH
SURGXFWLYLW\� JDLQV� LQ� WKH� LQIRUPDWLRQ� LQIUDVWUXFWXUH� �PRUH� HIIHFWLYH� DQG� SURGXFWLYH
LQIRUPDWLRQ� V\VWHPV� DQG� QHWZRUNV��� 6HFRQG�� IDVWHU� DQG� PRUH� FRPSUHKHQVLYH� DFFHVV� WR
LQIRUPDWLRQ�DQG�NQRZOHGJH�ORZHUV�WKH�FRVWV�RI�VHDUFK��FRQWURO�DQG��XS�WR�D�FHUWDLQ�GHJUHH��WKH
H[WHQW�RI�DVVHW�VSHFLILFLW\��7KH�ODWWHU�QHHGV�VRPH�IXUWKHU�LOOXVWUDWLRQ�

:H�K\SRWKHVL]H�WKDW�LQ�WKH�ROG�HFRQRP\�ODFN�RI�LQIRUPDWLRQ�LQ�D�VLWXDWLRQ�RI�ERXQGHG
UDWLRQDOLW\�FDXVHG�SDUW�RI�WKH�SURGXFW�GLIIHUHQWLDWLRQ�LQ�LQIRUPDWLRQ�VHUYLFHV��6LQFH�WKH�PDUNHWV
IRU�LQIRUPDWLRQ�VHUYLFHV�ZHUH�LQWUDQVSDUDQW�DQG�JHRJUDSKLFDOO\�FRQVWUDLQHG��HDFK�SURGXFHU�RI
HQG�SURGXFWV�HQWHUHG�LQWR�FORVH�UHODWLRQ�ZLWK�RQO\�D�IHZ�LQWHUPHGLDWH�VHUYLFH�SURYLGHUV��,Q�WKLV
ZD\�HDFK�LQWHUPHGLDWH�SURGXFHU�IDFHV�ILUP�VSHFLILF�GHPDQG��$VVHW�VSHFLILFLW\� WKXV�JHQHUDWHG
FUHDWHV�DQ�XQIDYRUDEOH�EDODQFH�RI�SRZHU�IRU�GRZQVWUHDP�SURGXFHUV��2IWHQ�WKLV�ZRXOG�DPRXQW
WR� WKH� LQWHUQDOL]DWLRQ� RI� WKHVH� VHUYLFHV� ZLWKLQ� D� YHUWLFDOO\� LQWHJUDWHG� KLHUDUFK\�� 7KH
LPSURYHPHQWV� LQ� WKH� FRQGLWLRQV�RI� LQIRUPDWLRQ� DFTXLVLWLRQ� UHVXOWLQJ� IURP� ,&7� OHDG� WR�PRUH
WUDQVSDUHQW� DQG� JHRJUDSKLFDOO\� H[WHQGHG� PDUNHWV�� %RWK� FXVWRPHUV� DQG� SURYLGHUV� JHW� HDVLHU
DFFHVV� WR� ODUJHU� PDUNHWV�� $V� D� UHVXOW� WKH� H[WHQW� RI� DVVHW� VSHFLILFLW\� IDOOV� DQG� WKH� GHJUHH� RI
FRPSHWLWLRQ�ULVHV��&RQFOXGLQJ�WKH�VHFRQG�FDWHJRU\�RI�HIIHFWV��ZH�PD\�VD\�WKDW�WKH�FRVWV�UHODWHG
WR�RSSRUWXQLVP�FDQ�EH�EHWWHU� FRQWDLQHG�EHFDXVH�RI� WKH� DGYHQW� RI� WKH� LQIRUPDWLRQ� DJH��7KXV
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,&7�UHGXFHV�WKH�FRQVHTXHQWLDO�FRVWV�RI�PDUNHW�SURYLVLRQ� DQG�WKHUHIRUH�WKH�QHHG�IRU�GHYLVLQJ
GHWDLOHG�FRQWUDFWV�RI� OLWWOH�DGDSWDELOLW\��$V�D�FRQVHTXHQFH�� WKH� UDWLRQDOH�RI� LQWHUQDO�SURYLVLRQ
GLPLQLVKHV�

&RPELQHG�ZLWK�WKH�DUJXPHQWV�RI� LQFUHDVLQJ�PDUNHW�XQSUHGLFWDELOLW\�DQG�VFDOH�HIIHFWV
WKDW�ZH�GLVFXVVHG�HDUOLHU��DOO�RI�WKLV�DW� OHDVW�VXJJHVWV� WKDW�³,&7�LV�DQ�LPSRUWDQW�GULYLQJ�IRUFH
EHKLQG�WKH�LQFUHDVHG�WHQGHQF\�WR�RXWVRXUFH�QRQ�FRUH�DFWLYLWLHV��,W�WHQGV�WR�UHGXFH�WUDQVDFWLRQ
DQG� WUDQVSRUWDWLRQ� FRVWV� DQG� WKHUHE\� IRVWHUV� WKH� PDUNHG�PHGLDWHG� H[FKDQJH� RI� JRRGV� DQG
VHUYLFHV�� 7KH� PDUNHW� KDV� EHFRPH� PRUH� HIIHFWLYH� LQ� SURYLGLQJ� KLJK�SRZHUHG� LQFHQWLYHV� IRU
WUDQVDFWLRQV�RI�GLYHUVH�QDWXUH´��FI��GH�*URRW���������2XWVRXUFLQJ�PD\�FRPSOHPHQW�WKH�SURFHVV
RI� ULVLQJ� LQWHUQDWLRQDO� WUDGH� DQG� VSHFLDOL]DWLRQ� LQ� LQIRUPDWLRQ� VHUYLFHV�� ,W� DOORZV� IXUWKHU
SURGXFWLYLW\� JDLQV� LQ� WKH� SUHVHQFH� RI� VFDOH� HFRQRPLHV� DQG� UHWXUQV� WR� YDULHW\�� )LQDO� JRRG
SURGXFHUV�DUH�HQDEOHG�WR�IRFXV�RQ�FRUH�DFWLYLW\��ZKLOH�LQIRUPDWLRQ�VHUYLFHV�EHFRPH�DYDLODEOH
DQG�PRUH�HDVLO\�VXEVWLWXWDEOH�RQ�WKH�PDUNHW��DW�ORZHU�SULFHV�DQG�ODUJHU�YDULHW\�

&RXQWULHV� WKDW� PRVW� VXFFHVVIXOO\� LQVWDOO� DQ� HIIHFWLYH� DQG� SURGXFWLYH� LQIRUPDWLRQ
LQIUDVWUXFWXUH�ZLOO�VXFFHHG�EHVW�LQ�EULQJLQJ�WUDQVSRUW�DQG�WUDQVDFWLRQ�FRVWV�GRZQ��$V�D�UHVXOW�
RXWVRXUFLQJ�RI�LQWHUPHGLDWHV�DQG�SURGXFWLYLW\�JDLQV�LQ�LQIRUPDWLRQ�VHUYLFHV�DQG�HQG�SURGXFWV
ZLOO�EH�KLJKHVW�WKHUH��7KHVH�FRXQWULHV�VWDQG�WR�JDLQ�PRVW�IURP�WKH�FKDQJHV�LQ�FRVWV��WUDGDELOLW\
RI�VHUYLFHV�DQG�VSHFLDOL]DWLRQ�SDWWHUQV�WKDW�OLH�DKHDG�LQ�WKH�HPHUJLQJ�QHZ�HFRQRP\�

� $OWHUQDWLYHO\� VRPH�DUJXH� WKDW� LQIRUPDWLRQ� V\VWHPV�FDQ�EH�GHOLEHUDWHO\�XVHG� WR� FUHDWH� EXUHDXFUDWLF� GLVWRUWLRQVDQG� VHUYH� FRQIOLFWLQJ� LQWHUHVWV� DQG� RSSRUWXQLVWLF� EHKDYLRU�� &RPSHWLWLYH� SUHVVXUH� FDQ� HLWKHU� LQGXFH� LQGLYLGXDODJHQWV¶�OHDUQLQJ�HIIRUWV�LQ�RUGHU�WR�EHFRPH�PRUH�FRPSHWLWLYH�RU�WR�KDPSHU�DQG�REVWUXFW�NQRZOHGJH�FUHDWLRQ�PRUHHIIHFWLYHO\��8OWLPDWHO\�� WKH� RXWFRPH�GHSHQGV�RQ� WKH� QDWXUH� RI� LQIRUPDWLRQDO� DV\PPHWULHV� DQG� WKH� FDSDELOLW\� RILQIRUPDWLRQ� V\VWHPV� WR�DOOHYLDWH�RU� VWUHQJWKHQ� WKHVH�DV\PPHWULHV��$VVHW� VSHFLILFLW\� LV� D� FUXFLDO� YDULDEOH� IRU� WKHDELOLW\�WR�DSSURSULDWH�TXDVL�UHQWV�E\�RSSRUWXQLVWLF�DFWV��$V�ZH�KDYH�VHHQ�,&7�VHHPV�WR�UHGXFH�VXFK�VSHFLILFLWLHVVRPHZKDW��LI�DQ\WKLQJ��7KHUHIRUH��WKH�XOWLPDWH�WRWDO�HIIHFW�RI�,&7�RQ�WUDQVDFWLRQ�FRVWV�WHQGV�WR�EH�EHQHILFLDO�



/RFDOLW\�0DWWHUV��$SULO�������� ��

���7RZDUGV�D�3HUVSHFWLYH�RQ�3URGXFWLYLW\�DQG�*URZWK�LQ�WKH�,QIRUPDWLRQ�$JH
,Q�WKLV�VHFWLRQ�ZH�ILUVW�UHFDSLWXODWH�VRPH�RI�WKH�PRVW�LPSRUWDQW�ILQGLQJV�RQ�WKH�QHZ�HFRQRP\
VR�IDU��7KHQ�ZH�WU\�WR�VKDUSHQ�RXU�LQWHUSUHWDWLRQ�RI�WUDQVDFWLRQ�FRVWV�LQ�UHODWLRQ�WR�WKH�QDWXUH�RI
LQIRUPDWLRQ� VHUYLFHV�� 6XEVHTXHQWO\�� ZH� H[WHQG� WKH� DQDO\VLV� WR� FRQVLGHU� WKH� G\QDPLF
LPSOLFDWLRQV�RI�WKH�QHZ�HFRQRP\�
����0DLQ�LQVLJKWV
7KH� DQDO\VLV� LQ� WKLV� SDSHU� KDV� DWWHPSWHG� WR� DUJXH� WKDW� WKH� EHVW� ZD\� WR� XQGHUVWDQG� WKH
LQIRUPDWLRQ� DJH� LV� WR� DFNQRZOHGJH� WKDW� FRVW� VWUXFWXUHV� KDYH� FKDQJHG� GUDVWLFDOO\�� ,&7
GHYHORSPHQWV� KDYH� ORZHUHG� WKH� FRVWV� RI� LQIRUPDWLRQ� DFTXLVLWLRQ�� SURYLVLRQ� DQG� SURFHVVLQJ�
7KHVH� FKDQJHV� UHVXOW� LQ� IDOOLQJ�YDULDEOH� FRVWV�RI� FXVWRPL]DWLRQ�� D� JHRJUDSKLFDO� H[WHQVLRQ� RI
PDUNHWV� DQG� GHFOLQLQJ� WUDQVDFWLRQ� FRVWV�� &RQVHTXHQWO\�� WKH� HFRQRPLF� VWUXFWXUH� DQG
RUJDQL]DWLRQ�� WKH�ZD\� RI� GRLQJ� EXVLQHVV�� LV� FKDQJLQJ��&RPSHWLWLRQ� LQ� WKH� HQWLUH� FRPPRGLW\
FKDLQ� EHFRPHV� PRUH� JOREDO� DQG� WUDQVDFWLRQV� EHFRPH� PRUH� FRPSOH[�� &RVW� FRQVLGHUDWLRQV
LQFUHDVH� WKH� UHOLDQFH�RQ�YHUWLFDO� VSHFLDOL]DWLRQ� �RXWVRXUFLQJ�RI� VXSSRUW� VHUYLFHV�� DQG�PDUNHW
LQFHQWLYHV�� %HFDXVH� RI� HFRQRPLHV� RI� VFRSH� LQ� PDUNHWLQJ�� FRQJORPHUDWLRQ� EHFRPHV� DQ
DOWHUQDWLYH� VWUDWHJ\� WR� FRSH� ZLWK� LQFUHDVHG� PDUNHW� YRODWLOLW\� �5HLFK�� ������� $OO� RI� WKLV� KDV
LQFUHDVHG�WKH�GHSHQGHQFH�RQ�FRPSOH[�LQIRUPDWLRQ�V\VWHPV�WKDW�H[SORLW�WKH�DGYDQWDJHV�RI�WKH
LQIRUPDWLRQ� DJH�� 7KH� LQIRUPDWLRQ� V\VWHPV� WKHPVHOYHV� DUH� FRVWO\� WR� GHYHORS�� ,QGHHG�� WKH
HOHPHQW�RI�ULVLQJ�5	'�LQWHQVLW\��D�VKLIW� WR� IL[HG��VXQN�FRVWV�DQG�FRPSOHPHQWDULW\� WR�KXPDQ
FDSLWDO�FUHDWLRQ��LV�DQ�LPSRUWDQW�IHDWXUH�RI�LQIRUPDWLRQ�VHUYLFHV�LQ�WKH�QHZ�HFRQRP\�

7R�DSSURSULDWH� WKH�SURGXFWLYLW\�EHQHILWV�RI� WKH�QHZ�HFRQRP\�� WKH�GHYHORSPHQW�RI�DQ
HIIHFWLYH� LQIRUPDWLRQ� LQIUDVWUXFWXUH� LV� QHFHVVDU\�� 7KLV� UHTXLUHV� WKH� GHYHORSPHQW� RI
FRPSOLFDWHG� LQIRUPDWLRQ� V\VWHPV�DQG� WKH� VNLOOV� WR� DSSO\� WKHP� LQ� SURGXFWLRQ� DQG�PDUNHWLQJ�
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%HFDXVH�RI�WKH�FRPSOHPHQWDULW\�WR�KXPDQ�FDSLWDO�EXLOGLQJ�� OHDUQLQJ�HIIHFWV�DQG�WKH�QHHG�IRU
HIILFLHQW�FDSLWDO�PDUNHWV�WR�ILQDQFH�WKH�GHYHORSPHQW�FRVW��OHVV�GHYHORSHG�FRXQWULHV�DUH�DW�ULVN�
����,QIRUPDWLRQ�VHUYLFHV�DQG�WUDQVDFWLRQ�FRVWV
7KH� DQDO\VLV� RI� WKH� LQIRUPDWLRQ� DJH� \LHOGV� D� SDUDGR[�� 7KH� PRUH� HIILFLHQW� LQIRUPDWLRQ
LQIUDVWUXFWXUH�PDQLIHVWV�LWVHOI�WKURXJK�IDOOLQJ�WUDQVDFWLRQ�FRVWV��%XW�WKH�LQWHQVLILHG�FRPSHWLWLRQ
WKDW� FRLQFLGHV� ZLWK� WKH� QHZ� HFRQRP\� DOVR� SXVKHV� WKH� HFRQRP\� WRZDUGV� PRUH� FRPSOH[
WUDQVDFWLRQV��:KDW��WKHQ��LV�WKH�WRWDO�HIIHFW�RQ�WUDQVDFWLRQ�FRVWV�DQG�KRZ�VKRXOG�ZH�LQWHUSUHW
WKH�RXWFRPH"

:H� DGRSW� D� WZR�WLHU� DSSURDFK� WR� WUDQVDFWLRQ� FRVWV� WR� VROYH� WKH� SDUDGR[�� 7KLV
LQWHUSUHWDWLRQ� IXUWKHU� VWUHVVHV� WKH� GLVWLQFWLRQ� EHWZHHQ� WUDQVDFWLRQ� FRVWV� DQG� WUDGLQJ� FRVWV�
7UDQVDFWLRQ�FRVWV�DULVH�EHFDXVH�RI� WKH�QHHG�WR�JRYHUQ�WUDQVDFWLRQV�WKDW�HPHUJH�DV�D�UHVXOW�RI
VSHFLDOL]DWLRQ�RI�ODERU��&RQWUDFWV�KDYH�WR�EH�DUUDQJHG�EHWZHHQ�SDUWQHUV�DQG�LQIRUPDWLRQ�KDV�WR
EH� FROOHFWHG� WR� HVWDEOLVK� D� GLYLVLRQ� RI� WDVNV�� H[HFXWH� WKHP� DQG� FRQWURO� WKHVH� DFWLYLWLHV� �VHH
VHFWLRQ�������7KH�FROOHFWLRQ�DQG�DEVRUSWLRQ�RI�LQIRUPDWLRQ�LV�FHQWUDO�WR�WUDQVDFWLRQ�FRVWV�

7ZR� OD\HUV� RI� LQIRUPDWLRQ� DFWLYLW\� FDQ� EH� LGHQWLILHG�� $W� WKH� ILUVW� OD\HU�� LQIRUPDWLRQ
VHUYLFHV�VHUYH�WR�FROOHFW�DQG�SUHVHQW�LQIRUPDWLRQ�DQG�NQRZOHGJH�WR�WKH�FRQWUDFWXDO�SDUWQHUV�DV
LQSXW� WR� WKHLU�PDQDJHPHQW�SURFHVV��7KHVH� VHUYLFHV� FDQ�EH� LGHQWLILHG� IRUPDOO\� DV� WUDQVDFWLRQ
FRVWV��7KH�FKRLFH�PDGH�KHUH�LV�WR�LGHQWLI\�WKHP�DV�µWUDQVDFWLRQ�FRVW�UHODWHG�VXSSRUW�VHUYLFHV¶�
$V� H[DPSOHV� RI� WKHVH� VHUYLFHV�� WKLQN� RI� FRPSXWHU� VHUYLFHV� �VRIWZDUH� GHYHORSPHQW� DQG
FRPSXWHU� DGYLFH��� GDWD� PDQDJHPHQW� VHUYLFHV� �OLNH� LQYHQWRU\� DQG� RUGHU� GRFXPHQWDWLRQ�� DQG
DFFRXQWLQJ� LQ� JHQHUDO��� DQG� FRQVXOWDQF\� �PDUNHWLQJ� DGYLFH�� PDQDJHPHQW� DGYLFH� DQG
DFFRXQWDQF\���$W� WKH�GHHSHU��PRUH� IXQGDPHQWDO�� VHFRQG� OD\HU�ZH� ILQG� WKH�PDQDJHPHQW� �WRS
DQG�PLGGOH�PDQDJHPHQW��RI�WKH�FRQWUDFWXDO�UHODWLRQ��7KHVH�DUH� WKH�DFWLYLWLHV� WKDW�DEVRUE�DQG
SURFHVV�WKH�LQIRUPDWLRQ�DQG�NQRZOHGJH�SURYLGHG�E\�WKH�ILUVW�OD\HU�LQ�RUGHU�WR�SODQ��FR�RUGLQDWH
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DQG� FRQWURO� WDVN� FRPSOHWLRQ� LQ� WUDQVDFWLRQV� �IRU� H[DPSOH� VWRFN� PDQDJHPHQW�� ILQDQFLDO
PDQDJHPHQW� DQG� VWUDWHJLF� SODQQLQJ��� 7KHVH� DFWLYLWLHV� DUH� DOVR� WUDQVDFWLRQ� FRVWV��� 7KH\� DUH
PRUH� IXQGDPHQWDO� WUDQVDFWLRQ� FRVWV�� EHFDXVH� GHPDQG� IRU� ILUVW� OD\HU� LQWHUPHGLDWH� VHUYLFHV
DULVHV�IURP�WKH�RYHUKHDG�VHUYLFH�DFWLYLW\�LQ�WKLV�OD\HU�

7UDQVDFWLRQ� FRVWV� QHHG� WR� EH� GLVWLQJXLVKHG� IURP� WUDGLQJ� FRVWV�� 7UDQVDFWLRQ� FRVWV� DUH
UHODWHG� WR� WKH�FR�RUGLQDWLRQ�RI� LQWHUDFWLRQV�EHWZHHQ�FRQWUDFWXDO�SDUWQHUV��7UDGLQJ� FRVWV� DULVH
EHFDXVH� RI� WKH� SK\VLFDO� H[FKDQJHV� WKDW� DUH� SDUW� RI� WUDQVDFWLRQV�� VXFK� DV� WKH� WUDQVSRUW� DQG
VWRUDJH� RI� JRRGV� DQG� SHRSOH� DQG� WKH� WUDQVPLVVLRQ� RI� LQIRUPDWLRQ�� $V� VXFK�� WUDQVSRUWDWLRQ�
VWRUDJH�� FRPPHUFH� DQG� WHOHFRPPXQLFDWLRQ� DUH� H[DPSOHV� RI� VHUYLFHV� WKDW� TXDOLI\� DV� WUDGLQJ
FRVWV�

7KH�SDUDGR[�UHIHUUHG�WR�DERYH�DULVHV�EHFDXVH�LW�PD\�QRW�EH�FOHDU�ZKDW�UROH�WUDQVDFWLRQ
FRVWV� DQG� WUDGLQJ� FRVWV� SOD\� LQ� SURGXFWLRQ�� (FRQRPLVWV� LQWHUSUHW� DFWLYLWLHV� UHODWHG� WR
WUDQVDFWLRQV�DV�FRVWV��7KLV� OHDGV� WR� WKH�TXHVWLRQ�ZKHWKHU� WKHVH� DFWLYLWLHV� DUH�SURGXFWLYH�RU� D
PHUH� ZDVWH"� $OO� DFWLYLWLHV�� IURP� LQIRUPDWLRQ� VHUYLFHV� DQG� WUDQVSRUWDWLRQ� WR� FRPPHUFH� DQG
PDQDJHPHQW� DUH� SURGXFWLYH�� VLQFH� WKH\� IXOILOO� D� QHHG� SRVHG� E\� HFRQRPLF� VFDUFLW\� RI
LQIRUPDWLRQ�� NQRZOHGJH� DQG� SK\VLFDO� PRYHPHQW��� 7KH� NH\� IRU� XQGHUVWDQGLQJ� WKH� QDWXUH� RI
WKHVH�DFWLYLWLHV� LV� WR�DFNQRZOHGJH� WKHLU� LQGLUHFW� �RU�GHULYHG��SURGXFWLYLW\�DV� LQWHUPHGLDWHV� LQ
WKH�SURGXFWLRQ�RI�HQG�SURGXFWV��,Q�WKLV�LQGLUHFW�SURGXFWLYLW\�OLHV�WKH�HIIHFW�RI�,&7��$V�D�UHVXOW
RI�,&7��ERWK�WUDGLQJ�FRVWV�DQG�VRPH�VHFRQG�OD\HU�WUDQVDFWLRQ�FRVWV�KDYH�IDOOHQ��7KH�QHHG�IRU
PLGGOH� PDQDJHPHQW� WR� FR�RUGLQDWH� WDVN� FRPSOHWLRQ� DQG� FRQWURO� KDV� GLPLQLVKHG� �GH� *URRW�
�������7RS�PDQDJHPHQW� FDQ� QRZ� IRFXV�PRUH� DQG�PRUH� HIIHFWLYHO\� RQ� VWUDWHJLF� SODQQLQJ�� D
W\SH�RI�WUDQVDFWLRQ�FRVWV�WKDW�KDV�WKH�KLJKHVW�SRWHQWLDO�LQGLUHFW�SURGXFWLYLW\�IRU�HQG�SURGXFWLRQ�
7KLV�UDLVHV�LQGLUHFW�SURGXFWLYLW\�RI��ODERU�HQJDJHG�LQ��WKHVH�DFWLYLWLHV�LQ�WHUPV�RI�HQG�SURGXFWV�
�7KH� FRQVHTXHQWLDO� FRVWV� RI� WDVN� LQFRPSOHWLRQ� DUH� DOVR� WUDQVDFWLRQ� FRVWV� DQG� SDUW� RI� WKLV� VHFRQG�� PDQDJHPHQWOD\HU�
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6HFRQG��RXWSXW�VFDOH�DQG�LQGLUHFW�SURGXFWLYLW\�RI�LQIRUPDWLRQ�VHUYLFHV��ILUVW� OD\HU� WUDQVDFWLRQ
FRVWV��KDYH�ULVHQ��7KH\�KDYH�EHFRPH�FKHDSHU�DQG�PRUH�HIIHFWLYH�LQ�XVH��$V�D�UHVXOW��WKH\�KDYH
EHFRPH�PRUH�LPSRUWDQW�DV�LQSXWV�LQ�SURGXFWLRQ��(YLGHQFH�RQ�WKH�VWUXFWXUH�RI�SURGXFWLRQ�KDV
LQGHHG� UHYHDOHG� JURZWK� RI� WKH� LPSRUWDQFH� RI� LQIRUPDWLRQ�EDVHG� VHUYLFHV� LQ� SURGXFWLRQ
�6WLERUD� DQG� GH� 9DDO�� ������ GH� *URRW�� ������� /DERU� KDV� VXEVWLWXWHG� IURP� HQG� SURGXFWV� WR
LQIRUPDWLRQ�VHUYLFHV��5HLFK��������

$OO� LQ� DOO�� WKH� LQIRUPDWLRQ� DJH� DOORZV� D� UHORFDWLRQ� RI� WUDQVDFWLRQ� FRVWV� WR� PRUH
SURGXFWLYH� HQGV� E\� UHGXFLQJ� VFDUFLW\� RI� LQIRUPDWLRQ� DV� DQ� LQSXW� DQG� LPSURYLQJ� WKH
HIIHFWLYHQHVV�LQ�DEVRUELQJ�DQG�SURFHVVLQJ�WKLV�LQIRUPDWLRQ��:H�KDYH�UHDFKHG�WKH�SRLQW�WR�WXUQ
WR�WKH�LPSOLFDWLRQV�RI�WKH�LQIRUPDWLRQ�DJH�IRU�ORQJ�WHUP�HFRQRPLF�JURZWK��0RUHRYHU��ZH�KDYH
\HW� WR� DGGUHVV� WKH� SUREOHPV� DQG� VWUDWHJ\� WR� EH� IROORZHG� WR� ILQG� HPSLULFDO� FRUURERUDWLRQ� RU
FKDOOHQJH� RI� WKH� WKHRUHWLFDO� H[SHFWDWLRQV�� 7KH� UHPDLQGHU� RI� WKLV� VHFWLRQ� ZLOO� DGGUHVV� WKHVH
VXEMHFWV�LQ�JHQHUDO�OLQHV�
����'\QDPLF�DVSHFWV�RI�WKH�QHZ�HFRQRP\
)URP�HPSLULFDO�OLWHUDWXUH�RQ�WKH�G\QDPLF�FRQVHTXHQFHV�RI�WKH�QHZ�HFRQRP\��D�PL[HG�SLFWXUH
DULVHV�� $FFHOHUDWLQJ� SURGXFWLYLW\� JURZWK� VHHPV� WR� FRQFHQWUDWH� LQ� D� VPDOO� VHFWLRQ� RI� WKH
HFRQRP\��QRWDEO\�FRPPXQLFDWLRQ�HTXLSPHQW��FRPSXWHU�DQG�UHODWHG�LQGXVWULHV�DQG�WKH�UHVW�RI
GXUDEOH� PDQXIDFWXULQJ� �*RUGRQ�� ������� 6WLOO�� ZH� PD\� VWDWH� WKDW� WKH� HIIHFWV� RI� WKH� QHZ
HFRQRP\�DUH�GHOD\HG�EHFDXVH�RI� WKH� WUDQVIRUPDWLRQ�RI� WKH�HFRQRPLF� VWUXFWXUH� UHODWHG� WR� WKH
DEVRUSWLRQ�RI�,&7�GHYHORSPHQWV��3URGXFWLYLW\�JURZWK�FRXOG�HYHQWXDOO\�DFFHOHUDWH� LI� WKH�QHZ
HFRQRP\� SURYHV� WR� FKDQJH� WKH� ZD\� RI� GRLQJ� EXVLQHVV� DFURVV� WKH� HFRQRP\�� GRLQJ� GLIIHUHQW
WKLQJV� GLIIHUHQWO\�� :H� DUJXHG� WKDW� WKH� LQIRUPDWLRQ� DJH� DQG� WKH� HPHUJHQW� LPSRUWDQFH� RI
�,W� ZLOO� EH� FOHDU� WKDW� FRQVHTXHQWLDO� FRVWV�� DV� SDUW� RI� WUDQVDFWLRQ� FRVWV�� DUH� SXUH� ZDVWH�� 7KHVH� FRVWV� DUH� FOHDUO\GLIIHUHQW�IURP�RWKHU�WUDQVDFWLRQ�FRVWV��VLQFH�WKH\�DUH�QRW�SURGXFHG�EXW�UHVXOW�DV�E\�SURGXFW�RI�VRPH�IDLOXUH�
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FRPSOH[�LQIRUPDWLRQ�V\VWHPV�FRQVWLWXWH�D�WUXO\�QHZ�HFRQRP\��7KLV�DUJXPHQW�FRQIRUPV�ZLWK
WKH�YLHZ�RI�IXQGDPHQWDO�VWUXFWXUDO�FKDQJH��DOVR�FDOOHG�WKH�µJHQHUDO�SXUSRVH�WHFKQRORJ\¶�YLHZ
RI� ,&7� �+HOSPDQ�� ������� $W� OHDVW� IRU� DQ� H[WHQGHG� SHULRG� RI� WLPH�� WKH� SURGXFWLYLW\� JURZWK
WUHQG� ZRXOG� VKLIW� XSZDUGV� DFFRUGLQJ� WR� WKLV� YLHZ�� 7KH� LQIRUPDWLRQ� DJH� RI� FRPSXWHU� DQG
LQWHUQHW�WHFKQRORJ\�KDV�D�IXUWKHU�SRWHQWLDO�EHQHILW�IRU�ORQJ�WHUP�JURZWK��0XFK�DV�WKH�LQYHQWLRQ
RI� VFULSW�� WKH� LQWURGXFWLRQ� RI� LQWHJUDWHG� FRPSXWHU�� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ
WHFKQRORJLHV�PD\�VSXU�UHVHDUFK�SURGXFWLYLW\�RQ�D�SHUPDQHQW�EDVLV��7KH�UHDVRQ� LV� WKDW�D�QHZ
LQIRUPDWLRQ�WHFKQRORJ\�LV�HYHQ�PRUH�JHQHUDO�WKDQ�DOO�SUHYLRXV�JHQHUDO�SXUSRVH�WHFKQRORJLHV��LW
FDQ� EH� XVHG� LQ� WKH� SURGXFWLRQ� SURFHVV� RI� NQRZOHGJH� LWVHOI�� EHVLGHV� LWV� UROH� DV� D� VRXUFH� RI
LQVSLUDWLRQ� IRU�QHZ�GHYHORSPHQWV�LQ�WHFKQRORJ\�

5HFHQWO\�� %DUWHOVPDQ� DQG� +LQORRSHQ� ������� RIIHUHG� DQ� DQDO\VLV� LQ� OLQH� ZLWK� WKLV
DUJXPHQWDWLRQ��7KH\�DUJXH� WKDW� WKH�XVH�RI� ,&7�SURGXFWV� LQ�NQRZOHGJH�SURGXFWLRQ� UDLVHV� WKH
UDWH� RI� JURZWK� LQ� NQRZOHGJH� DW� D� FRQVWDQW� OHYHO� RI� 5	'� DFWLYLW\�� 7KH\� SRLQW� RXW� VHYHUDO
PRWLYDWLRQV� IRU� WKHLU� K\SRWKHVLV��)LUVW�� NQRZOHGJH� FUHDWLRQ�EHQHILWV� FRQVLGHUDEO\� IURP�PRUH
HIILFLHQW� FRPPXQLFDWLRQ� DQG� LQIRUPDWLRQ� SURFHVVLQJ�� ,QIRUPDWLRQ� DQG� FRPPXQLFDWLRQ
WHFKQRORJLHV�SURYLGH�UHVHDUFKHUV�ZLWK�D�YDVW�LQFUHDVH�RI�DYDLODEOH�GDWD��&RPSXWHU�WHFKQRORJLHV
HQDEOH� WKHP� WR� SURFHVV� DQG� DQDO\]H� GDWD� LQ� D� PXFK� PRUH� YHUVDWLOH� DQG� HIILFLHQW� IDVKLRQ�
6HFRQG��,&7�SURGXFWV�PD\�FRQWULEXWH� WR�ZLGHU�GLIIXVLRQ�DQG�PRUH�HDV\�DEVRUSWLRQ�RI�QHZO\
GHYHORSHG� NQRZOHGJH� E\� IRVWHULQJ� WKH� GLJLWDO� FRGLILFDWLRQ� RI� NQRZOHGJH�� )LQDOO\�� WKH
LQIRUPDWLRQ� DJH� PD\� IDFLOLWDWH� PDWFKLQJ� EHWZHHQ� GHPDQG� IRU� NQRZOHGJH� DQG� VXSSO\� RI
LQQRYDWLRQV��)DVWHU�DQG�PRUH�FRPSUHKHQVLYH�DFFHVV�WR�LQIRUPDWLRQ�DQG�NQRZOHGJH�ORZHUV�WKH
WUDQVDFWLRQ�FRVWV�RI�VHDUFK�DQG�PRQLWRULQJ��7KXV��,&7�OHDGV�WR�PRUH�HIIHFWLYH�FRPPXQLFDWLRQ
DQG�EHWWHU�DVVHVVPHQW�RI�VXFFHVV�GXULQJ�5	'��7KH�SURGXFWLYLW\�RI�5	'�DFWLYLW\�ULVHV�EHFDXVH
�2QH� FDQ� DUJXH� WKDW� WKH� VDPH� KROGV� IRU� HOHFWULFLW\� RU� WKH� ZKHHO�� :LWK� HOHFWULFLW\�� OLJKW�� PRWLRQ� DQG� HYHQPHDVXUHPHQW� FDPH� WR� EH� DSSOLHG� LQ� PXFK� PRUH� VRSKLVWLFDWHG� ZD\V� WKDQ� EHIRUH�� 2I� FRXUVH�� DOO� RI� WKHVH� DUH
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HIILFLHQW�PDWFKLQJ�DQG� LQWHUDFWLRQ�KHOS�HQVXUH� WKH� HIIHFWLYHQHVV�RI�5	'�HIIRUWV��7KH�KLJKHU
SURGXFWLYLW\�RI�NQRZOHGJH�FUHDWLRQ�ZLOO�SHUPDQHQWO\�UDLVH�RYHUDOO�WHFKQRORJLFDO�GHYHORSPHQW
DQG�JURZWK�LQ�SURGXFWLYLW\�

$OWKRXJK� WKH\� VHHP� SODXVLEOH�� VRPH� LQWHUHVWLQJ� RSSRVLWLRQ� WR� WKHVH� DUJXPHQWV� KDV
DULVHQ��)LUVW��*RUGRQ��������KDV�VXJJHVWHG�WKDW�WKH�DGYDQWDJHV�RI�HYHU�ULVLQJ�FRPSXWLQJ�SRZHU
DUH� ERXQG� WR� PHHW� QDWXUDO� OLPLWV�� :H� DUH� PRYLQJ� GRZQZDUG� DORQJ� WKH� GHPDQG� FXUYH� IRU
FRPSXWLQJ�SRZHU�� LQ� WKH�GLUHFWLRQ�RI�SURJUHVVLYHO\�ORZHU�PDUJLQDO�XWLOLW\�RI�QHZ�FRPSXWLQJ
DGYDQFHV�

6HFRQG�� VHYHUDO� WKHRULVWV� KDYH� FKDOOHQJHG� WKH� DUJXPHQW� RI� LQFUHDVHG� GLIIXVLRQ� DQG
DEVRUSWLRQ� RI� NQRZOHGJH� LQ� WKH� LQIRUPDWLRQ� DJH��� 7KH� FULWLTXH� FHQWHUV� RQ� WKH� GLVFXVVLRQ
ZKHWKHU� DQG� KRZ� WDFLW� NQRZOHGJH� LV� KLJKO\� FRPSOHPHQWDU\� WR� FRGLILHG� NQRZOHGJH�� ,W� LV
JHQHUDOO\� DFFHSWHG� WKDW� ,&7� LPSURYHV� WKH� GLIIXVLRQ� DQG� DEVRUSWLRQ� RI� FRGLILHG� NQRZOHGJH�
$QDO\VWV�GLVDJUHH��KRZHYHU��RQ�WKH�SRVVLELOLW\�WKDW�D�KLJKHU�SHUFHQWDJH�RI�NQRZOHGJH�EHFRPHV
FRGLILDEOH�DQG�ZKHWKHU�DFWRUV�LQ�5	'�ZLOO�HYHQ�ZLVK�WR�LQFUHDVH�FRGLILFDWLRQ��3UREDEO\�WDFLW
NQRZOHGJH� UHPDLQV� LPSRUWDQW� WR� EH� DEOH� WR� DEVRUE� FRGLILHG� NQRZOHGJH� DQG� JHQHUDWH� QHZ
NQRZOHGJH��7KH�UHOHYDQFH�RI�WKLV�DUJXPHQW�LV�TXHVWLRQHG�E\�WKH�VWDWHPHQW�WKDW�WKH�LQFUHDVHG
HIILFLHQF\� LQ� FRGLI\LQJ� SDUWV� RI� NQRZOHGJH� VHUYHV� DV� D� VWLPXOXV� IRU� LQYHVWPHQWV� LQ� WDFLW
NQRZOHGJH�WRR��7DFLW�NQRZOHGJH�DIWHU�DOO�DOORZV�WKH�SURGXFHUV�DQG�RU�XVHUV�RI�QHZ�NQRZOHGJH
WR� EHWWHU� DSSURSULDWH� WKH� HFRQRPLF� EHQHILWV� RI� WKLV� NQRZOHGJH�� 2YHUDOO� LQYHVWPHQWV� LQ� DQG
RXWSXW�RI�NQRZOHGJH�FUHDWLRQ�PD\�VWLOO� LQFUHDVH�DV�D� UHVXOW�RI� ,&7��<HW�� DQ� LPSURYHPHQW�RI
SURGXFWLYLW\�LQ�WHUPV�RI�FRGLILHG�NQRZOHGJH�PD\�MXVW�DV�ZHOO�OHDG�WR�OHVV�RYHUDOO�LQYHVWPHQW�LQ
NQRZOHGJH� FUHDWLRQ� DQG� ORZHU� WHFKQRORJLFDO� SURJUHVV�� VLQFH� WDFLW� NQRZOHGJH� EHFRPHV
UHODWLYHO\�H[SHQVLYH�DQG�IUHH�ULGLQJ�RQ�NQRZOHGJH�FUHDWHG�E\�RWKHUV�LQFUHDVHV�
LQJUHGLHQWV�LQ�WKH�UHVHDUFK�SURFHVV��6WLOO��LQIRUPDWLRQ�LV�HYHQ�PRUH�FUXFLDO�IRU�DQG�DNLQ�WR�NQRZOHGJH�FUHDWLRQ��,WLV�WKH�EDVLF�VRXUFH�RI�DOO�NQRZOHGJH�
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$OWKRXJK�LQWHUHVWLQJ�� WKH�FULWLFLVP�RI�*RUGRQ� LQ�SDUWLFXODU� LV� UDWKHU�GHWHUPLQLVWLF��+H
PLJKW� KDYH� IDLOHG� WR� DSSUHFLDWH� VXIILFLHQWO\� D� IXQGDPHQWDO� IHDWXUH� RI� JHQHUDO� SXUSRVH
WHFKQRORJLHV��WKH\�FKDQJH�WKH�ZD\�RI�GRLQJ�EXVLQHVV�DFURVV�WKH�HFRQRP\�DQG�WKXV�HYHQWXDOO\
VKLIW� WKH� GHPDQG� FXUYH� IRU� �DGGLWLRQDO� FRPSOHPHQWDU\�� LQQRYDWLRQV� RXWZDUG�� &HUWDLQO\�� WKH
LQIRUPDWLRQ� DJH� FRLQFLGHV� ZLWK� ULVLQJ� FRPSOH[LW\�� ZKLFK� ZLOO� HQGRJHQRXVO\� FDOO� IRU� PRUH
5	'� WR� FRSH�� $� ULVLQJ� 5	'� DQG� KXPDQ� FDSLWDO� LQWHQVLW\� HQVXHV� DQG� PD\� GR� VR� ZLWKRXW
UDLVLQJ� SURGXFWLYLW\� JURZWK�� %XW�� IRU� QRZ�� WKLV� VHHPV� WR� EH� D� GHULYHG�� VHFRQG�RUGHU� HIIHFW�
+XPDQ� FDSDFLW\� LV� UHGLUHFWHG�� FRPSOH[� FRPSXWHU�RXWSXWV� FRQVWLWXWH� DQ� LPSURYHPHQW� RQ
SUHYLRXV� NQRZOHGJH�� GHVSLWH� WKH� WLPH� WKDW� QHHGV� WR� EH� LQYHVWHG� LQ� VRUWLQJ� WKHP� RXW� DQG
LQWHUSUHWLQJ�WKHP�
����(PSLULFDO�LVVXHV
,I�ZH�ZDQW�WR�DVVHVV�WKH�FKDQJHV�LQ�VHUYLFHV�WUDGH�DQG�VSHFLDOL]DWLRQ�SDWWHUQV�WKDW�RFFXU�LQ�WKH
LQIRUPDWLRQ� DJH�� ZH� KDYH� WR� DGGUHVV� HPSLULFDO� TXHVWLRQV� WRR�� 8QIRUWXQDWHO\�� HPSLULFDO
UHVHDUFK�LQ�VHUYLFHV�WUDGH�LV�UDUH�EHFDXVH�RI�WKH�ODFN�RI�GHWDLOHG�LQWHUQDWLRQDO�WUDGH�VWDWLVWLFV�LQ
VHUYLFHV��6WLOO��VHFWRUDO�VWXGLHV�PD\�DOORZ�D�FRPSDULVRQ�RI�WUDGH�LQ�LQIRUPDWLRQ�VHUYLFHV�IRU�D
VHOHFWHG� JURXS� RI� FRXQWULHV�� 6HYHUDO� HPSLULFDO� TXHVWLRQV� HPHUJH� WR� WHVW� WKH� WKHRUHWLFDO
H[SHFWDWLRQV�UHJDUGLQJ�WUDGH�SDWWHUQV�

)LUVW��ZH�KDYH� WR�GHWHUPLQH�KRZ� LPSRUWDQW� WUDGH� LQ� VHUYLFHV� LV� DQG�ZKHWKHU� VHUYLFHV
WUDGH�KDV�NHSW�XS�ZLWK�RU�HYHQ�VXUSDVVHG�WKH�IDVW�SDFH�RI�JURZWK�LQ�PHUFKDQGLVH�WUDGH�RYHU�WKH
SDVW�GHFDGHV��$V�VKRZQ�LQ�/LQGHUV���������LW�WXUQV�RXW�WKDW�VHUYLFH�WUDGH�DFFRXQWV�IRU�DERXW���
�� RI� ZRUOG� WUDGH�� )URP� ������ WKH� VKDUH� RI� VHUYLFHV� LQ� WUDGH� KDV� ULVHQ� VOLJKWO\� IURP� ����
,QWHUHVWLQJO\��WKH�HYLGHQFH�VKRZV�WKDW�WKH�VKDUH�RI�LQIRUPDWLRQ�EDVHG�EXVLQHVV�VHUYLFHV�LQ�WUDGH
� 7KH�FKDOOHQJH�DURVH�DW�D�ZRUNVKRS�RQ�,&7��RUJDQL]HG�E\�WKH�1HWKHUODQGV�%XUHDX�IRU�(FRQRPLF�3ROLF\�5HVHDUFK�&3%��DQG�WKH�'XWFK�0LQLVWU\�RI�(FRQRPLF�$IIDLUV��7KH�+DJXH��LQ�VSULQJ������
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KDV� JURZQ� VWHDGLO\�� :KLOH� WKH� SRVLWLRQ� RI� VHUYLFHV� KDV� PDWXUHG� ZLWKLQ� WKH� FRPSRVLWLRQ� RI
JOREDO� WUDGH��VRPH�FRXQWULHV�FOHDUO\�VSHFLDOL]H�UHODWLYHO\�WR�RWKHUV� LQ�H[SRUWLQJ�VHUYLFHV��7KH
VHFRQG�TXHVWLRQ��WKHUHIRUH��LV�WR�GHWHUPLQH�SDWWHUQV�RI�UHODWLYH�H[SRUW�VSHFLDOL]DWLRQ�LQ�VHUYLFHV
DFURVV�FRXQWULHV��7KH�VSHFLDO�HPSKDVLV�RQ�LQIRUPDWLRQ�VHUYLFHV�PD\��KRZHYHU��OLPLW�WKH�VFRSH
RI�FRXQWULHV�IRU�ZKLFK�WR�DFTXLUH�GHWDLOHG�WUDGH�SDWWHUQV��$Q�DGYDQWDJH�RI�WKH�OLPLWHG�VFRSH�LQ
VHOHFWLQJ�WUDGH�IORZV�PD\�EH�WKDW�D�PRUH�VHQVLEOH�DQG�GHWDLOHG�UHVHDUFK�EHFRPHV�SRVVLEOH�LQWR
WKH� QH[W� HPSLULFDO� TXHVWLRQ�� ZKDW� DUH� WKH� GHWHUPLQDQWV� RI� VSHFLDOL]DWLRQ� SDWWHUQV� DQG� WUDGH
IORZV��*LYHQ�WKH�KHWHURJHQHRXV�QDWXUH�RI�LQIRUPDWLRQ�VHUYLFHV�DQG�WKH�SUHVHQFH�RI�HFRQRPLHV
RI� VFDOH�� LQWUD�LQGXVWU\� WUDGH� DQG� WUDGH� XQGHU� LPSHUIHFW� FRPSHWLWLRQ� DUH� H[SHFWHG� WR� EH
UHOHYDQW�� $OVR�� DV� QRWHG� EHIRUH�� LQFUHDVHG� FRPSOH[LW\� DQG� LQWHUGHSHQGHQFH� RI� LQGXVWULHV
FKDUDFWHUL]HV� WKH� QHZ� HFRQRP\�� 7KHUHIRUH�� WKH� LPSRUWDQFH� RI� H[WHUQDO� HFRQRPLHV� RI� VFDOH
ZLWKLQ�WKH�LQIRUPDWLRQ�LQIUDVWUXFWXUH��GXH�WR�OHDUQLQJ�DQG�FRPSOHPHQWDULW\�WR�KXPDQ�FDSLWDO�
DV� D� GHWHUPLQDQW� RI� WUDGH� DQG� VSHFLDOL]DWLRQ� SDWWHUQV� FDQ� EH� H[SHFWHG� WR� EH� UHOHYDQW�� 7KH
FKDOOHQJH�ZLOO� EH� WR� FDSWXUH� WKHVH� HFRQRPLHV� LQ� HPSLULFDO� LQGLFDWRUV�� $� FUXFLDO� SDUW� RI� WKDW
HIIRUW�ZLOO�IRFXV�RQ�WKH�PHDVXUHPHQW�RI�GLIIHUHQFHV�LQ�WUDQVDFWLRQ�FRVWV�EHWZHHQ�FRXQWULHV��DV
UHVXOWLQJ�LQ�GLIIHUHQFHV�LQ�WKH�SURGXFWLYLW\�RI�WKH�LQIRUPDWLRQ�LQIUDVWUXFWXUH�
���,&7��.QRZOHGJH�DQG�/RFDOLW\
.QRZOHGJH� LV� D� SDUWLFXODU� JRRG� LQ� DQ� LQIRUPDWLRQ� HFRQRP\�� $OWKRXJK� LQ� DQ� ,&7� ZRUOG
NQRZOHGJH�PLJKW�LQ�SULQFLSOH�EH�DFFHVVLEOH�HYHU\ZKHUH��ZH�REVHUYH�LQ�UHDOLW\�NQRZOHGJH�ULFK
DQG� NQRZOHGJH�SRRU� DUHDV�� GHSHQGLQJ� RQ� WKH� LQYHVWPHQW� HIIRUWV� LQ� NQRZOHGJH� FUHDWLRQ�
GLIIXVLRQ�DQG�XVH��(VSHFLDOO\�WKH�FUHDWLRQ�RI�QHZ�NQRZOHGJH�LV�D�SKHQRPHQRQ�WKDW�LV�IUDXJKW
ZLWK�PXFK�ODFN�RI�LQVLJKW��,QGHHG��NQRZOHGJH�LQFXEDWLRQ�LV�D�UDUHO\�VWXGLHG�SKHQRPHQRQ�� LQ
FRQWUDVW� WR� ILUP� LQFXEDWLRQ�� 1RW� RQO\� WKH� SUHVHQFH� RI� D� NQRZOHGJH� LQIUDVWUXFWXUH� �H�J��
XQLYHUVLWLHV�� ODERUDWRULHV�� UHVHDUFK� LQVWLWXWHV��� EXW� DOVR� WKH� ORFDO� DWWLWXGH� �VHQVH� RI
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LQWHOOHFWXDOLW\��RSHQ�PLQG��LQWHUHVW�LQ�NQRZOHGJH�WUDQVIHU��SOD\�D�FULWLFDO�UROH��)URP�D�UHJLRQDO�
XUEDQ� SHUVSHFWLYH� DOVR� WKH� RSHQQHVV� RI� WKH� ORFDOLW\� LV� DQ� LPSRUWDQW� IDFWRU�� .QRZOHGJH
DFTXLVLWLRQ�SUHVXSSRVHV�PRVW�OLNHO\�VRPH�VRUW�RI�D�6FKXPSHWHULDQ�YLHZ�RQ�WKH�SURGXFWLRQ�RI
QHZ�LQVLJKWV�LQ�D�FRPSHWLWLYH�HQYLURQPHQW��FI��$FV�DQG�9DUJD��������

,W�VKRXOG�EH�DGGHG�WKDW�WKH�ORFDO�NQRZOHGJH�EDVH�LV�DOVR�RI�XWPRVW�LPSRUWDQFH�IRU�ORFDO
HFRQRPLF�GHYHORSPHQW�� ,Q� D�NQRZOHGJH� VRFLHW\��PDQ\� ILUPV� DUH� FULWLFDOO\� GHSHQGHQW� RQ� WKH
DFFHVV� WR� QHZ� NQRZOHGJH�� $QG� WKHUHIRUH�� NQRZOHGJH� LV� DOVR� D� PDMRU� ORFDWLRQDO� IDFWRU� RI� D
ORFDOLW\� �VHH� YDQ� *HHQKXL]HQ� DQG� 1LMNDPS�� ������� :KHQ� DWWUDFWLQJ� QHZ� DFWLYLWLHV� DQG
LQYHVWPHQWV�� UHJLRQV� FDQ� IROORZ� WZR� EDVLF� VWUDWHJLHV�� YL]�� FRPSHWLQJ� ZLWK� ORZ� FRVWV� DQG
FRPSHWLQJ� ZLWK� KLJK� YDOXH�DGGHG�� 7KH� ODWWHU� VWUDWHJ\� HQFDSVXODWHV� PDQ\� SROLF\� FKDOOHQJHV�
&RPSHWLQJ� ZLWK� KLJK� YDOXH�DGGHG� PHDQV� FRPSHWLQJ� ZLWK� FUHDWLYLW\�� WKH� EHVW� DQG� ODWHVW
LQIRUPDWLRQ�� WKH� KLJKHVW� VWDQGDUGV� RI� SURGXFWLRQ�� DQG� DQ� HDV\� DFFHVV� WR� UHVRXUFHV� DQG
FRPSDQLHV�DURXQG�WKH�ZRUOG��FI��$QGHUVVRQ��������.DQWHU��������0D\LQJHU���������7KXV��WKLV
VWUDWHJ\�LV�EDVHG�XSRQ�WKH�SURGXFWLRQ�DQG�XVH�RI�NQRZOHGJH�DV�DQ�HVVHQWLDO�HFRQRPLF�UHVRXUFH�
7KHUHIRUH��WKH�ILUVW�UHDVRQ�IRU�IRFXVLQJ�RQ�NQRZOHGJH�DV�WKH�RXWFRPH�RI�OHDUQLQJ�SURFHVVHV�LV
OLNHO\� WKH�EHWWHU�SHUIRUPDQFH�RI�NQRZOHGJH�EDVHG�HFRQRPLF�JURZWK��$�VHFRQG� UHDVRQ� LV� WKH
H[SHFWHG�VWUXFWXUDO�FKDQJH�RI�WKH�HFRQRPLF�EDVH�RI�PDQ\�FLW\�UHJLRQV�LQ�DGYDQFHG�HFRQRPLHV�
UHIOHFWHG� LQ� D� WUDQVIRUPDWLRQ� RI� WKH� HFRQRPLF� EDVH� IURP� FRPPRGLW\�EDVHG� DFWLYLWLHV� LQ� WKH
SURGXFWLRQ�VHFWRU� WR�NQRZOHGJH�EDVHG�DFWLYLWLHV� LQ� WKH�EURDGHU� VHUYLFH� VHFWRU�DQG� LQ�D�PRYH
IURP� PDVV� SURGXFWLRQ� WR� PRUH� IOH[LEOH� PRGHV� RI� SURGXFWLRQ�� WKH� ODWWHU� UHTXLULQJ� JUHDWHU
YDULDWLRQ�LQ�NQRZOHGJH�DQG�NQRZOHGJH�DSSOLFDWLRQ��FI��$FV���������$QRWKHU�LPSRUWDQW�UHDVRQ
IRU�DGGUHVVLQJ�NQRZOHGJH�LV�LWV�SRWHQWLDO�FRQWULEXWLRQ�WR�VXVWDLQDEOH�GHYHORSPHQW��LQ�WHUPV�RI
DSSOLFDWLRQ�RI�QHZ�WHFKQRORJ\�DQG�QHZ�RUJDQL]DWLRQDO� IRUPDWV��$�IRXUWK�DQG�GLVWLQFW� UHDVRQ
IRU� SD\LQJ� DWWHQWLRQ� WR� NQRZOHGJH� DQG� XQGHUO\LQJ� LWV� OHDUQLQJ� PHFKDQLVP� LV� WKH� QDWXUH� RI
SROLF\�PDNLQJ�LWVHOI��7KHUH� LV�DQ� LQFUHDVHG�XQFHUWDLQW\� LQ� UHJLRQDO�SROLF\�PDNLQJ��FDXVHG�E\
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IDFWRUV�VXFK�D�SROLF\�RXWFRPHV�LQ�UHODWHG�SROLF\�ILHOGV��VXSSRUW�RI�VWDNHKROGHUV� LQYROYHG�DQG
PDFUR�HFRQRPLF� GHYHORSPHQWV�� 3ROLF\�PDNLQJ� EHFRPHV� D� OHDUQLQJ� DFWLYLW\� LQ� LWVHOI� E\
LQFOXGLQJ� PHWKRGV� RI� SROLF\� GHVLJQ� WKDW� WDNH� XQFHUWDLQW\� LQWR� DFFRXQW� �H�J��� )ULHQG� DQG
+LFNOLQJ�� �������5HJLRQDO� DQG� XUEDQ� SROLF\PDNHUV�� WKHUHIRUH�� PD\� WUHDW� NQRZOHGJH� DQG� WKH
XQGHUO\LQJ�OHDUQLQJ�SURFHVVHV��DV�DQ�HVVHQWLDO�VRXUFH�RI�HFRQRPLF�SRZHU�DQG�FRPSHWLWLYHQHVV�
DV�ZHOO�DV�D�VRXUFH�RI�VXVWDLQDEOH�GHYHORSPHQW�

.QRZOHGJH�LV�SDUW�RI�RXU�PRGHUQ�,&7�VRFLHW\�� ,W� LV�D�VLQH�TXD�QRQ�IRU� LWV�HPHUJHQFH
DQG�VXUYLYDO��,W�LV�DOVR�D�WUDGHDEOH�JRRG��EXW�XVXDOO\�RQO\�LQ�WKH�IRUP�RI�FRGLILHG�NQRZOHGJH�
&UHDWLYH� NQRZOHGJH� RU� WDFLW� NQRZOHGJH� LV� QRUPDOO\� QRW� IRU� VDOH�� ,W� KDV� WR� EH� JHQHUDWHG� DQG
IDFLOLWDWHG�LQ�IDYRXUDEOH�ORFDWLRQV�

$Q�LPSRUWDQW�OHVVRQ�LV�WKDW�WKH�PXFK�SUDLVHG�FRQFHSW�RI�WKH�GHDWK�RI�GLVWDQFH�VXJJHVWV
WKDW�IUHH�PDUNHW�DFFHVV�LV�DEXQGDQWO\�DYDLODEOH�DOO�RYHU�WKH�ZRUOG�DQG�WKDW�VSDFH�LV�D�IUHH�JRRG�
7KLV� LV� D� PLVWDNH�� DV� VSDFH� LV� VFDUFH� DQG� WKLV� UHODWLYH� VFDUFLW\� OHDGV� WR� VLJQLILFDQW� SULFH
GLIIHUHQFHV� LQ� ODQG�XVH�� ,Q�DGGLWLRQ� VLQFH� LQ�D�JURZLQJ�HFRQRP\�PRUH�PDWHULDO�SURGXFWV�DUH
OLNHO\�WR�EH�FRQVXPHG��WUDGH�DQG�WUDQVSRUW�ZLOO�LQFUHDVH��DQG�KHQFH�LQWHQVH�ORJLVWLF�HIIRUWV�DUH
QHHGHG�WR�HQVXUH�DQ�HIILFLHQW�GHOLYHU\�RI�SK\VLFDO�JRRGV��'HVSLWH�,&7��PDWHULDO�FRQVXPSWLRQ
ZLOO� ULVH� �µNLORE\WHV� FDQQRW� EH� HDWHQ¶���$� VHFRQG� UHDVRQ� ZK\� WKH� W\UDQQ\� RI� VSDFH� ZLOO� VWLOO
SUHYDLO� LQ� WKH� IXWXUH�� LV� WKDW� WKHUH� LV� QR� IUHH� DFFHVV� WR� ,&7�� 7R� UHDS� WKH� IUXLWV� RI� ,&7� LQ� D
FRPSHWLWLYH� LQWHUQDWLRQDO� HQYLURQPHQW� UHTXLUHV� WKDW� RQH� KDV� WR� LQYHVW� KHDYLO\� LQ� ,&7
�KDUGZDUH��VRIWZDUH��LQWHOOHFWZDUH���,Q�WKLV�FRQWH[W��DOVR�HQGRJHQRXV�JURZWK�WKHRU\�RIIHUV�DQ
LPSRUWDQW� OHVVRQ�� WKHUH� LV� µQR� ,&7�PDQQD� IURP�KHDYHQ¶��7KXV�� WKH� TXHVWLRQ� LV� XQGHU�ZKLFK
FRQGLWLRQV� VSHFLILF� UHJLRQV� DUH� DEOH� WR� DWWUDFW� PRUH� ,&7� DFWLYLWLHV� WKDQ� RWKHUV�� 7KLV� ZLOO� EH
GHFLVLYH�IRU�WKH�GLVWULEXWLRQ�RI�ZHOIDUH�DQG�KHQFH�IRU�JOREDO�HTXLW\��VHH�DOVR�/DOO�DQG�<LOPD]�
������� 7KH� DQVZHU� WR� WKH� DERYH� TXHVWLRQ� FDQQRW� EH� JLYHQ� E\� VLPSOH� FRPSDUDWLYH� FRVW
DUJXPHQWV� QRU� E\� QHRFODVVLFDO� WUDGH� WKHRU\�� ,W� UHTXLUHV� DQ� HYROXWLRQDU\� SHUVSHFWLYH� ZLWK� D
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EOHQG� RI� HQGRJHQRXV� JURZWK� WKHRU\�� LQQRYDWLRQ� DQG� LQFXEDWLRQ� WKHRU\� DQG� QHZ� HFRQRPLF
JHRJUDSK\��FRPSOHPHQWHG�ZLWK�VXVWDLQDELOLW\�WKHRU\�
���5HIOHFWLRQV�RQ�IXWXUH�UHVHDUFK

0DQ\�LQWHUHVWLQJ�TXHVWLRQV�FRQFHUQLQJ�WKH�LPSDFW�RI�,&7�RQ�WKH�LQWHUQDWLRQDO�HFRQRP\
UHPDLQ��,Q�WKLV�ILQDO�VHFWLRQ�ZH�EULHIO\�VNHWFK�WKH�GLUHFWLRQV�IRU�IXWXUH�UHVHDUFK�RQ�WKLV�VXEMHFW�
,Q�SDUWLFXODU��ZH�UHFRJQL]HG� WKH� LPSRUWDQFH�RI� WKH� LQIRUPDWLRQ� LQIUDVWUXFWXUH� IRU� UHDSLQJ� WKH
SRWHQWLDO�EHQHILWV�RI�WKH�LQIRUPDWLRQ�DJH��&RQVHTXHQWO\��IXWXUH�UHVHDUFK�ZLOO�IRFXV�RQ�WKH�OLQNV
EHWZHHQ�,&7��WUDQVDFWLRQ�FRVWV�DQG�WKH�SURGXFWLYLW\�RI�WKH�LQIRUPDWLRQ�LQIUDVWUXFWXUH�

,QIRUPDWLRQ� V\VWHPV�� SK\VLFDO� DQG� LQWDQJLEOH� QHWZRUNV� DQG� KXPDQ� FDSLWDO� EDVH� WKDW
WRJHWKHU� IRUP�WKH� LQIRUPDWLRQ� LQIUDVWUXFWXUH�� FDQ�SRWHQWLDOO\� UHYROXWLRQDOL]H� WKH�RUJDQL]DWLRQ
RI� HFRQRPLF� DFWLYLW\� E\� UHGXFLQJ� WUDGLQJ� DQG� WUDQVDFWLRQ� FRVWV�� 7KH� SURGXFWLYLW\� RI� WKH
LQIRUPDWLRQ�LQIUDVWUXFWXUH��KRZHYHU��PD\�FUXFLDOO\�GHSHQG�RQ�WKH�LQWDQJLEOH��LQIRUPDO�QHWZRUN
RI� WUXVW� DQG� FRQYHQWLRQ� EHWZHHQ� HFRQRPLF� DJHQWV�� ,Q� WKH� HQG�� WUXVW� LV� WKH� NH\� GHWHUPLQDQW
EHKLQG� WUDQVDFWLRQ� FRVWV� �VHH�)XNX\DPD�� ������ DQG� KHQFH� IRU� UHDOL]LQJ� WKH� IXOO� SRWHQWLDO� RI
,&7�IRU�ORZHULQJ�WKHVH�FRVWV��7KLV�DVSHFW�VWUHQJWKHQV�WKH�FDVH�IRU�DQDO\VWV�ZKR�DUJXH�WKDW�,&7
LV� HQIRUFLQJ� DJJORPHUDWLRQ� WUHQGV� DQG� UHLQIRUFLQJ� FLWLHV�� :H� DOUHDG\� PHQWLRQHG� WKH
µFRPSDUDWLYH�DGYDQWDJH¶�RI�FLWLHV�LQ�JHQHUDWLQJ�WKH�QHWZRUN�H[WHUQDOLWLHV�DVVRFLDWHG�ZLWK�,&7�
,VVXHV�VXUURXQGLQJ�WUXVW�PD\�KHOS�H[SODLQ�WKH�JHRJUDSKLFDO�GLPHQVLRQ�RI�WKH�,&7�UHYROXWLRQ�
,QGHHG��WKHQ��WKH�ORFDO�JOREDO�GLYLGH�LQ�WKH�LQIRUPDWLRQ�DJH�ZRXOG�EH�PXFK�PRUH�FRPSOLFDWHG
WKDQ� WKH� YLVLRQV� RI� µHOHFWURQLF� FRWWDJHV¶� RU� WKH� µH�VRFLHW\¶� VXJJHVW�� +LJK� YDOXH� SURGXFWLRQ�
HVSHFLDOO\�RI� LQIRUPDWLRQ�VHUYLFHV��ZRXOG�EH� ORFDOL]HG� LQ�DUHDV�ZLWK�GHQVH�QHWZRUNV�RI� WUXVW
DQG�KXPDQ�FDSLWDO��,Q�WKRVH�UHJLRQV��WKH�IXOO�SRWHQWLDO�RI�WKH�LQIRUPDWLRQ�DJH�FDQ�EH�UHDFKHG�
$Q� HIILFLHQWO\� RSHUDWLQJ� LQIRUPDWLRQ� LQIUDVWUXFWXUH� \LHOGV� D� VXSHULRU� SURGXFWLYLW\� RI
LQIRUPDWLRQ� VHUYLFHV� DQG� KXPDQ� FDSLWDO� DV� LQSXWV� LQWR� WKH� SURGXFWLRQ� RI� HQG� SURGXFWV�� 7KH
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TXHVWLRQ� WKHQ� UHPDLQV� ZKHWKHU� ,&7� ZLOO� ORZHU� WUDGLQJ� DQG� HVSHFLDOO\� WUDQVDFWLRQ� FRVWV� RI
LQIRUPDWLRQ� VHUYLFHV� VXIILFLHQWO\� IRU� ODJJLQJ� UHJLRQV� WR� EHQHILW� IURP� LQFUHDVHG� WUDGHDELOLW\
ZLWKRXW�IDOOLQJ�IXUWKHU�EHKLQG� LQ� WKH� WHFKQRORJLFDO�FDSDELOLW\� WR�DWWUDFW�QHZ�LQGXVWULHV��+HUH�
DOVR�� WKH�TXHVWLRQ� LV�ZKHWKHU� ,&7�ZLOO� ODUJHO\� VXEVWLWXWH� HOHFWURQLF� QHWZRUNLQJ� IRU� LQWHQVLYH
SHUVRQ�WR�SHUVRQ�LQWHUDFWLRQ�DQG�WDFLW�NQRZOHGJH�LQ�WKH�SURYLVLRQ�RI�NH\�LQIRUPDWLRQ�VHUYLFHV�
RU�ZLOO�UDWKHU�FRPSOHPHQW�WKHVH�µKDQGVKDNH¶�LQVWLWXWLRQV�LQ�ORFDOL]HG�DJJORPHUDWLRQV�RI�KLJK�
WHFK�DFWLYLW\��6DOHV�RI�HQG�SURGXFWV��KRZHYHU��ZRXOG�EH�JOREDO��DV� WKH�FRVWV�RI� WUDQVSRUW�DQG
LQIRUPDWLRQ�WUDQVPLVVLRQ�KDYH�SOXQJHG�

7KH�LPSRUWDQFH�RI�WKH�ORFDOLW\�RI�WKH�LQIRUPDWLRQ�UHYROXWLRQ�SXWV�IRUZDUG�WKH�QHHG�IRU
FRPSDUDWLYH�GDWD�RQ�WKH�LVVXHV�LGHQWLILHG�DERYH��7KH�FRQVWUXFWLRQ�RI�D�GDWDEDVH�LQ�ZKLFK�,&7
DQG�LQVWLWXWLRQDO�IDFWRUV��VXFK�DV�WUXVW��SOD\�D�SURPLQHQW�SDUW�LQ�D�JHRJUDSKLFDO�FRQWH[W�ZLOO�EH
RI� FHQWUDO� LPSRUWDQFH� IRU� IXUWKHU� VWXG\� RI� WKH� GHYHORSPHQW� RI� UHODWLYH� ZHOIDUH� LQ� WKH� QHZ
HFRQRP\�
5HIHUHQFHV
$FV��=����������,QQRYDWLRQ�DQG�WKH�*URZWK�RI�&LWLHV��&KHOWHQKDP��(GZDUG�(OJDU�$FV�� =��� DQG� $�� 9DUJD� �������� 
*HRJUDSK\�� (QGRJHQRXV� *URZWK� DQG� ,QQRYDWLRQV
�,QWHUQDWLRQDO�5HJLRQDO�6FLHQFH�5HYLHZ��IRUWKFRPLQJ�$QGHUVVRQ�� $�(�� �������� 
&UHDWLRQ�� ,QQRYDWLRQ� DQG� 'LIIXVLRQ� RI� .QRZOHGJH� �� *HQHUDO� DQG6SHFLILF�(FRQRPLF�,PSDFWV
��6LVWHPL�8UEDQL�����SS�������%DUWHOVPDQ��(���DQG�-��+LQORRSHQ���������µ'H�9HU]LOYHULQJ�YDQ�HHQ�*URHLEHORIWH¶��LQ���/��6RHWH�HG����,&7�HQ�GH�1LHXZH�(FRQRPLH��SS���������/HPPD��8WUHFKW�%U\QMROIVVRQ�� (��� DQG� /�� +LWW� �������� 
,QIRUPDWLRQ� 7HFKQRORJ\� DV� D� )DFWRU� RI� 3URGXFWLRQ
�(FRQRPLFV�RI�,QIRUPDWLRQ�DQG�1HZ�7HFKQRORJ\�����SS����������&DSHOOR��5����������6SDWLDO�(FRQRPLF�$QDO\VLV�RI�7HOHFRPPXQLFDWLRQV�1HWZRUN�([WHUQDOLWLHV �$YHEXU\��$OGHUVKRW�&DVWHOOV��0����������7KH�5LVH�RI�WKH�1HWZRUN�6RFLHW\��0DOGHQ��%DVLO�%ODFNZHOO�GH�*URRW��+�/�)����������(FRQRPLF�*URZWK��6HFWRUDO�6WUXFWXUH�DQG�8QHPSOR\PHQW ��7LOEXUJ�3K�'��7KHVLV�7LOEXUJ�8QLYHUVLW\�GH� *URRW�� +�/�)�� �������� 
0DFURHFRQRPLF� &RQVHTXHQFHV� RI� 2XWVRXUFLQJ�� $Q� $QDO\VLV� RI*URZWK��:HOIDUH�DQG�3URGXFW�9DULHW\
��'H�(FRQRPLVW�� �����SS��������GH� *URRW�� +�/�)��� DQG� +�.�� 1RUGDV� �������� 7UDGH� LQ� ,QIRUPDWLRQ� 6HUYLFHV� DQG� (FRQRPLF'HYHORSPHQW�� 2Q� WKH� ,PSOLFDWLRQV� RI� ,&7� IRU� /HVV� 'HYHORSHG� &RXQWULHV�� 61):RUNLQJ�3DSHU��QR����������%HUJHQ�



/RFDOLW\�0DWWHUV��$SULO�������� ��

'L[LW�� $�.��� DQG� -�(�� 6WLJOLW]� �������� 
0RQRSROLVWLF� &RPSHWLWLRQ� DQG� 2SWLPXP� 3URGXFW'LYHUVLW\
��$PHULFDQ�(FRQRPLF�5HYLHZ������SS����������)RUD\�� '��� DQG� %��$�� /XQGYDOO� �������� 
7KH� .QRZOHGJH� %DVHG� (FRQRP\
�� LQ�� 2(&'� �HG���(PSOR\PHQW�DQG�*URZWK�LQ�WKH�.QRZOHGJH�%DVHG�(FRQRP\ ��SS���������3DULV��2(&'�)UDQFRLV�� -�� �������� 
7UDGH� LQ� 3URGXFHU� 6HUYLFHV� DQG� 5HWXUQV� GXH� WR� 6SHFLDOL]DWLRQ� XQGHU0RQRSROLVWLF�&RPSHWLWLRQ
��&DQDGLDQ�-RXUQDO�RI�(FRQRPLFV������SS����������)UDQFRLV��-���DQG�.��5HLQHUW���������7KH�5ROH�RI�6HUYLFHV�LQ� WKH�6WUXFWXUH�RI�3URGXFWLRQ�DQG7UDGH�� 6W\OL]HG� )DFWV� IURP� D� &URVV�&RXQWU\� $QDO\VLV�� &(35� 'LVFXVVLRQ� 3DSHU�� QR��������/RQGRQ�)ULHQG��-���DQG�$��+LFNOLQJ���������3ODQQLQJ�8QGHU�3UHVVXUH��7KH�6WUDWHJLF�&KRLFH�$SSURDFK �2[IRUG��%XWWHUZRUWK�+HLQHPDQQ�)XMLWD��0���3��.UXJPDQ��DQG�$�-��9HQDEOHV���������7KH�6SDWLDO�(FRQRP\��&LWLHV��5HJLRQV�DQG,QWHUQDWLRQDO�7UDGH��&DPEULGJH��0$��0,7�3UHVV�)XNX\DPD��)�� ��������7UXVW��7KH�6RFLDO�9LUWXHV�DQG� WKH�&UHDWLRQ�RI�3URVSHULW\ ��1HZ�<RUN�7KH�)UHH�3UHVV�*LOOHVSLH�� $��� DQG� +�� :LOOLDPV� �������� 
7HOHFRPPXQLFDWLRQV� DQG� WKH� 5HFRQVWUXFWLRQ� RI5HJLRQDO�&RPSDUDWLYH�$GYDQWDJH
��(QYLURQPHQW�DQG�3ODQQLQJ������SS������������*ODHVHU��(����������
$UH�&LWLHV�'\LQJ"
��-RXUQDO�RI�(FRQRPLF�3HUVSHFWLYHV������SS����������*ODHVHU��(���+��.DOODO��-��6FKHLQNPDQ��DQG�$��6KOHLIHU��������� 
*URZWK�LQ�&LWLHV
��-RXUQDO�RI3ROLWLFDO�(FRQRP\�������SS������������*RPRU\�� 5�(��� DQG� :�-�� %DXPRO� ��������*OREDO� 7UDGH� DQG� &RQIOLFWLQJ� 1DWLRQDO� ,QWHUHVWV �&DPEULGJH��0$���0,7�3UHVV�*RUGRQ��5�-�� �������� 
'RHV� WKH� 
1HZ� (FRQRP\
� 0HDVXUH� 8S� WR� WKH� *UHDW� ,QYHQWLRQV� RI� WKH3DVW"
��-RXUQDO�RI�(FRQRPLF�3HUVSHFWLYHV��SS��������*RUWHU��&���DQG�3��1LMNDPS���������
/RFDWLRQ�7KHRU\
��LQ��6��+DQVRQ��HG����(QF\FORSHGLD�RI�WKH6RFLDO�6FLHQFHV��$PVWHUGDP��(OVHYLHU�*UDKDP�� 6�� �������� 
*OREDO� *ULGV� RI� *ODVV�� 2Q� *OREDO� &LWLHV�� 7HOHFRPPXQLFDWLRQV� DQG3ODQHWDU\�8UEDQ�1HWZRUNV
��8UEDQ�6WXGLHV������SS����������+LOO��7�3����������
2Q�*RRGV�DQG�6HUYLFHV
��5HYLHZ�RI�,QFRPH�DQG�:HDOWK������SS����������+LUVFK��6����������
6HUYLFHV�DQG�6HUYLFH�,QWHQVLW\�LQ�,QWHUQDWLRQDO�7UDGH
��:HOWZLUWVFKDIWOLFKHV$UFKLY������SS��������-RQHV�� 5�:�� ��������*OREDOL]DWLRQ� DQG� WKH� 7KHRU\� RI� ,QSXW� 7UDGH �� &DPEULGJH�� 0$��� 0,73UHVV�.DQWHU��5�0����������7KULYLQJ�/RFDOO\�LQ�WKH�*OREDO�(FRQRP\ ��1HZ�<RUN��6LPRQ�	�6FKXVWHU�.RKQR��+���3��1LMNDPS��DQG�-��3RRW���������5HJLRQDO�&RKHVLRQ�DQG�&RPSHWLWLRQ�LQ�WKH�$JH�RI*OREDOLVDWLRQ��&KHOWHQKDP��(GZDUG�(OJDU�.UXJPDQ��3����������5HWKLQNLQJ�,QWHUQDWLRQDO�7UDGH��&DPEULGJH��0$���0,7�3UHVV�.UXJPDQ�� 3��� DQG� $�-�� 9HQDEOHV� �������� 
*OREDOL]DWLRQ� DQG� WKH� ,QHTXDOLW\� RI� 1DWLRQV
�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�������SS����������/DOO�� 6��� DQG� 6�� <LOPD]� �������� 
5HJLRQDO� (FRQRPLF� &RQYHUJHQFH�� 'R� 3ROLF\� ,QVWUXPHQWV0DNH�D�'LIIHUHQFH"
��$QQDOV�RI�5HJLRQDO�6FLHQFH������SS����������/HLQEDFK��7�5���DQG�6�'��%UXQQ���������7KH�:LUHG�:RUOGV�RI�(OHFWURQLF�&RPPHUFH ��/RQGRQ�-RKQ�:LOH\�/LQGHUV��*����������µ7KHRU\��0HWKRGRORJ\�DQG�'HVFULSWLYH�6WDWLVWLFV�RQ�6HUYLFHV�DQG�6HUYLFHV7UDGH¶�� &3%� 0HPRUDQGXP� ���� 1HWKHUODQGV� %XUHDX� IRU� (FRQRPLF� 3ROLF\� $QDO\VLV�7KH�+DJXH�/XQGYDOO�� %��$�� �������� 
7KH� /HDUQLQJ� (FRQRP\
�� LQ�� %�� -RKQVRQ� DQG� .�� 1LHOVHQ� �HGV���,QVWLWXWLRQV�DQG�(FRQRPLF�&KDQJH��SS���������&KHOWHQKDP��(GZDUG�(OJDU�



/RFDOLW\�0DWWHUV��$SULO�������� ��

0DUNXVHQ�� -�� �������� 
7UDGH� LQ� 3URGXFHU� 6HUYLFHV� DQG� LQ� RWKHU� 6SHFLDOL]HG� ,QWHUPHGLDWH,QSXWV
��$PHULFDQ�(FRQRPLF�5HYLHZ������SS��������0D\LQJHU��)����������0RELOLW\�DQG�7UDIILF�LQ�WKH���VW�&HQWXU\ ��%HUOLQ��6SULQJHU�9HUODJ�0LWFKHOO��:�-�� ��������&LW\�RI�%LWV��6SDFH��3ODFH�� DQG� WKH� ,QIREDKQ ��&DPEULGJH��0$���0,73UHVV�3RKO��1����������0RELOLW\�LQ�6SDFH�DQG�7LPH��+HLGHOEHUJ��3K\VLND�9HUODJ�3RVWQHU�� +�+�� �������� 
7KH� &RQWUDFWLQJ�2XW� 3UREOHP� LQ� 6HUYLFH� 6HFWRU� $QDO\VLV�� &KRLFH� RI6WDWLVWLFDO�8QLW
��5HYLHZ�RI�,QFRPH�DQG�:HDOWK������SS����������5DXFK�� -�� �������� 
3URGXFWLYLW\� *DLQV� IURP� *HRJUDSKLF� &RQFHQWUDWLRQ� RI� +XPDQ� &DSLWDO�(YLGHQFH�IURP�WKH�&LWLHV
��-RXUQDO�RI�8UEDQ�(FRQRPLFV������SS����������5HLFK��5�%����������7KH�)XWXUH�RI�6XFFHVV��1HZ�<RUN��$OIUHG�$��.QRSI�6KDSLUR��&���DQG�+�5��9DULDQ���������,QIRUPDWLRQ�5XOHV��&DPEULGJH��0$���+DUYDUG�8QLYHUVLW\3UHVV�6WLERUD�� -��� DQG� $�� GH� 9DDO� �������� 6HUYLFHV� DQG� 6HUYLFHV� 7UDGH�� $� 7KHRUHWLFDO� ,QTXLU\ �5RWWHUGDP�$PVWHUGDP�YDQ�GH�.OXQGHUW��7K����������*URHL�HQ�,QVWLWXWLHV��7LOEXUJ��7LOEXUJ�8QLYHUVLW\�3UHVV�YDQ�*HHQKXL]HQ��0���DQG�3��1LMNDPS���������
.QRZOHGJH�DV�D�&ULWLFDO�5HVRXUFH�LQ�5HJLRQDO$FWLYH� 6SDFH� 'HYHORSPHQW
�� LQ�� 0�� YDQ� *HHQKXL]HQ� DQG� 5�� 5DWWL� �HGV���� *DLQLQJ$GYDQWDJH�IURP�2SHQ�%RUGHUV��$YHEXU\��$VKJDWH�:HVWODQG�� -�&K��� DQG�7�+�.��&ODUN� ��������*OREDO�(OHFWURQLF�&RPPHUFH�� 7KHRU\� DQG�&DVH6WXGLHV��&DPEULGJH��0$���0,7�3UHVV�:LOOLDPVRQ��2�(����������
7UDQVDFWLRQ�&RVW�(FRQRPLFV��+RZ�LW�:RUNV��:KHUH�LW�LV�+HDGHG
�'H�(FRQRPLVW�������SS��������
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