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1.�Introduction

7
KLV�SDSHU�DQDO�VHV�WKH�LPSDFW�RI�0DULQH�+LJK�HQG�

+XPDQ�5HVRXUFHV�RQ�0DULQH�.QRZOHGJH�,QQRYD�

tion,�and�then�identi�es�how�Organizational�Incen�

WLYH�DQG�7HFKQRORJLFDO�,QQRYDWLRQ�DIIHFW� WKH�UHODWLRQVKLS�

EHWZHHQ�0DULQH�+LJK�HQG�+XPDQ�5HVRXUFHV�DQG�0DULQH�

.QRZOHGJH�,QQRYDWLRQ��0DULQH�KLJK�HQG�KXPDQ�UHVRXUFHV�

include�marine�scienti�c�research�and�education�person�

QHO��PDULQH�UHODWHG�LQGXVWULHV�DQG�SURIHVVLRQDO�WHFKQLFLDQV��

PDULQH�HFRQRPLF�PDQDJHPHQW�VHUYLFH�SHUVRQQHO��4LDQELQ�

'L�HW� DO��������>�@��1DWLRQDO�PDULQH�GHSDUWPHQWV�VKRXOG�

SDUWLFLSDWH�PRUH�LQ�WKH�WUDLQLQJ�RI�PDULQH�WDOHQWV�DQG�WKH�

SRSXODUL]DWLRQ�RI�PDULQH�HGXFDWLRQ�QDWLRQZLGH�� VR�DV�WR�

UDLVH�PDULQH�HGXFDWLRQ� WR�WKH�KHLJKW�RI� VSDFH�HGXFDWLRQ�

�3HZ�2FHDQV�&RPPLVVLRQ��������0DULQH�NQRZOHGJH� LQ�

QRYDWLRQ�LV�WKH�SULPDU��GULYLQJ�IRUFH�IRU�WKH�GHYHORSPHQW�

RI�PDULQH�HFRQRP���WKH�HQGRJHQRXV�IDFWRU�IRU�WKH�VXUYLYDO�

DQG�FRPSHWLWLYHQHVV�RI�PDULQH�HFRQRP���0DULQH�NQRZO�

HGJH�LQQRYDWLRQ�FDQ�W�EH�VHSDUDWHG�IURP�PDULQH�KLJK�HQG�
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PDULQH�WDOHQWV��0DULQH�KXPDQ�FDSLWDO�LV� WKH�NH��HOHPHQW�

RI�PDULQH�NQRZOHGJH�LQQRYDWLRQ��+XPDQ�FDSLWDO�SOD�V�DQ�

LPSRUWDQW�UROH�LQ�HFRQRPLF�JURZWK��DQG�VXFFHVVLYHO��SXWV�

IRUZDUG�WKH�HQGRJHQRXV�UROH�PRGHO�RI�HFRQRPLF�JURZWK�

�6ROORZ��������$UURZ��������5RPHU�������>���@��7KH�FRRS�

HUDWLRQ�FRQVFLRXVQHVV�DQG�LQWHUGHSHQGHQFH�EHKDYLRU�RI�

KLJK�HQG�WDOHQWV�FDQ�LPSURYH�WKH�HIIHFWLYHQHVV�RI�LQQRYD�

WLRQ�VWUDWHJ��LPSOHPHQWDWLRQ��6FKXOHU�������>�@��7KH�YDOXH�

RI�PDULQH�KLJK�HQG�KXPDQ�FDSLWDO� LQ�PDULQH�NQRZOHGJH�

LQQRYDWLRQ�DQG�LQ�SURPRWLQJ�PDULQH�HFRQRPLF�GHYHORS�

PHQW�DUH�LQFUHDVLQJ�GD��E��GD���0DULQH�KLJK�HQG�KXPDQ�

FDSLWDO�EHFRPHV� WKH�SURPRWHU�RI�PDULQH�NQRZOHGJH�LQ�

QRYDWLRQ��7KHUHIRUH�� LW� LV�RI�JUHDW� VLJQLILFDQFH� WR�VWXG��

WKH� LPSDFW�RI�PDULQH�KLJK�HQG�KXPDQ�FDSLWDO�RQ�PDULQH�

NQRZOHGJH�LQQRYDWLRQ�

7KURXJK� LQ�GHSWK�DQDO�VLV�DQG�HPSLULFDO� UHVHDUFK��

WKLV�SDSHU�GHHSO��H[SORUHV�WKH�LPSDFW�RI�PDULQH�KLJK�HQG�

KXPDQ�FDSLWDO�RQ�NQRZOHGJH�LQQRYDWLRQ�RQ� WKH�EDVLV�RI�

VXPPDUL]LQJ� WKH�OLWHUDWXUH��7KH�UHVHDUFK�RQ�WKH�UHODWLRQ�

VKLS�EHWZHHQ�PDULQH�KLJK�HQG�KXPDQ�FDSLWDO�DQG�PDULQH�

NQRZOHGJH�LQQRYDWLRQ�E��VFKRODUV�DW�KRPH�DQG�DEURDG�LV�

EDVLFDOO��EDVHG�RQ�WKHRUHWLFDO�DQDO�VLV��ZLWK�IHZ�HPSLULFDO�

VWXGLHV��,W�LV�QRW�FOHDU�ZKLFK�SDWK�PDULQH�KLJK�HQG�KXPDQ�

FDSLWDO�ZLOO�WDNH�WR�SURPRWH�PDULQH�NQRZOHGJH�LQQRYDWLRQ��

,W�LV�QHFHVVDU��WR�IXUWKHU�H[SORUH�ZKHWKHU�PDULQH�KLJK�HQG�

KXPDQ�FDSLWDO�GLUHFWO��DIIHFWV�PDULQH�NQRZOHGJH�LQQRYD�

WLRQ�RU�PHGLDWHV�PDULQH�NQRZOHGJH�LQQRYDWLRQ�

2.�Relevant�Theoretical�Basis�and�Research�
Hypothesis

2.1�Marine�High-End�Human�Capital�and�Tech-
nological�Innovation

The�de�nition�of�human�capital�is�given�in�terms�of�human�

TXDOLW��� HFRQRPLFV��DFFHVV� WR�DELOLW��DQG�SUDFWLFDO�YDOXH�

�6FKXOW]�������>�@��7KH�FRQFHSW�RI�WHFKQRORJLFDO�LQQRYDWLRQ�

can�be�traced�back�to�the�de�nition�of�technological�inno�

YDWLRQ�E��$XVWULDQ�HFRQRPLVW�6FKXPSHWHU�LQ�7KH�7KHRU��

RI�(FRQRPLF�'HYHORSPHQW��6FKXPSHWHU���������7KH�UROH�

RI�KXPDQ�FDSLWDO�LQ� WHFKQRORJLFDO�LQQRYDWLRQ�DQG�GLIIX�

VLRQ�LV�VWXGLHG�E��PHDQV�RI��WHFKQRORJLFDO�SRWHQWLDO��DQG�

�WHFKQRORJLFDO�SRWHQWLDO�GLIIHUHQFH���-LQ�LQJ�:DQJ���������

7KH� LQYHVWPHQW�H[SHQGLWXUH�RI�KXPDQ�FDSLWDO� LV�GLUHFWO��

SURSRUWLRQDO�WR�WKH�G�QDPLF�LQQRYDWLRQ�DELOLW��RI�WKH�RUJD�

nization�(Yong�Yang�Di�et�al.,�2007).�In�the��nal�analysis,�

WKH�FRPSHWLWLRQ�RI�PDULQH�HFRQRP��LV�WKH�FRPSHWLWLRQ�RI�

PDULQH�KLJK�HQG�PDULQH�KXPDQ�FDSLWDO��0DULQH�KLJK�HQG�

KXPDQ�FDSLWDO�JDLQV�YDOXH�DSSUHFLDWLRQ�WKURXJK�HGXFDWLRQ�

DQG�WUDLQLQJ��,I�WKH�LQYHVWPHQW�RI�PDULQH�KLJK�HQG�KXPDQ�

capital�is�insuf�cient,�the�bottleneck�of�marine�knowledge�

LQQRYDWLRQ�ZLOO�EH� IRUPHG��3HZ�2FHDQV�&RPPLVVLRQ��

������0DLFD�*DUULJD��������1DWDOLH�.��%RZQ�������>�@��%��

DQDO�]LQJ�WKH�UROH�RI�HQWUHSUHQHXUV�DQG�FRUH�WHFKQLFLDQV�LQ�

WHFKQRORJLFDO�LQQRYDWLRQ��LW�LV�FRQFOXGHG�WKDW�KXPDQ�FDSL�

WDO�LV�WKH�NH��HOHPHQW�RI�WHFKQRORJLFDO�LQQRYDWLRQ��;LDRELQ�

:DQJ�������>�@��0DULQH�FRUH�WHFKQLFLDQV�DUH�QRW�RQO��WKH�

VRXUFH�RI�PDULQH� WHFKQRORJLFDO� LQQRYDWLRQ��EXW�DOVR�WKH�

FDUULHU�RI�PDULQH�WHFKQRORJLFDO� LQQRYDWLRQ��7KH�HQWKXVL�

DVP�DQG�HIIHFWLYH�DOORFDWLRQ�RI�PDULQH�WHFKQRORJLFDO�5�'�

SHUVRQQHO�DUH�WKH�SUHPLVH�DQG�JXDUDQWHH�RI�LPSURYLQJ�PD�

ULQH�WHFKQRORJLFDO�LQQRYDWLRQ��0HLKXD�4LDR���������%DVHG�

on�the�above�theories,�the��rst�hypothesis�of�this�paper�is�

SURSRVHG�

+�SRWKHVLV�+���0DULQH�KLJK�HQG�KXPDQ�FDSLWDO�LV�SRVL�

WLYHO��FRUUHODWHG�ZLWK�PDULQH�WHFKQRORJLFDO�LQQRYDWLRQ�

2.2�Marine�High-end�Human�Capital�and�Policy�
Incentives

6WXGLHV�DW�KRPH�DQG�DEURDG�VKRZ�WKDW�PDULQH�KLJK�HQG�

KXPDQ�FDSLWDO� LV� FORVHO�� UHODWHG� WR� SROLF�� LQFHQWLYHV��

'HPDQG�+LHUDUFK��7KHRU�� �0DVORZ���������7ZR�)DFWRU�

7KHRU���+HU]EHUJ��������$QG�([SHFWDWLRQ�7KHRU���9URRP��

������KDYH�GHPRQVWUDWHG�IURP�GLIIHUHQW�SHUVSHFWLYHV�WKDW�

SHRSOH�SOD��D�SRVLWLYH�UROH�LQ�SURPRWLQJ�SROLF��LQFHQWLYHV�

LQ�WKH�SURFHVV�RI�UHDOL]LQJ�WKHLU�RZQ�YDOXHV��$FFXPXODWLRQ�

RI�PDULQH�KLJK�HQG�KXPDQ�FDSLWDO� LV�FRQGXFLYH�WR�SROLF��

LQFHQWLYHV��$FFRUGLQJ�WR�GLIIHUHQW�QHHGV�RI�PDULQH�KLJK�

HQG�KXPDQ�FDSLWDO��GLIIHUHQW�SROLF��LQFHQWLYHV�FDQ�EH�DG�

RSWHG�WR�UHDOL]H��WKH�SRWHQWLDO�RI�PDULQH�KLJK�HQG�KXPDQ�

FDSLWDO��+RQJOLDQJ�4L��������&KDPLQDGH�HW� DO��������

;LDRZHL�&KHQ�������>�@��0DULQH�KLJK�HQG�KXPDQ�FDSLWDO�LV�

WKH�FRUH�UHVRXUFH�WKDW�FDQ�W�EH�LPLWDWHG�WR�SURPRWH�WKH�GH�

YHORSPHQW�RI�PDULQH�HFRQRP���'LIIHUHQW�SROLF��LQFHQWLYHV�

should�be�adopted�to�ful�ll�the�desire�of�self-realization�of�

PDULQH�KLJK�HQG�KXPDQ�FDSLWDO��$SSURSULDWH�SROLF��LQFHQ�

WLYHV�FDQ�LPSURYH�WKH�SHUVRQDO�TXDOLW��RI�SHUVRQQHO� DQG�

WKH�DELOLW��RI�PDULQH�NQRZOHGJH�LQQRYDWLRQ� �5REHUW�%OD�

VLDN�HW�DO���������.RVWDGLQRY�,YD�OR�HW� DO���������1LFROH�

6FKDHIHU���������3ROLF��LQFHQWLYH�VKRXOG�DGRSW�GLIIHUHQW�

LQFHQWLYH�PRGHV�DFFRUGLQJ�WR�WKH�GHPDQG�OHYHO�RI�PDULQH�

KLJK�HQG�WDOHQWV�DQG�GLIIHUHQW�VWDJHV�RI�PDULQH�HFRQRPLF�

GHYHORSPHQW��DQG�DGRSW�GLIIHUHQW�SROLF�� LQFHQWLYH�PRGHV�

ZLWK�GLIIHUHQW�HQYLURQPHQWV�� VR�DV� WR�DFKLHYH� WKH�EHVW�

LQFHQWLYH�HIIHFW� �3LQJ�/LX�HW� DO����������7R�LPSURYH� WKH�

HQWKXVLDVP�DQG�LQLWLDWLYH�RI�PDULQH�KLJK�HQG�LQQRYDWRUV��

D�VFLHQWLILF�DQG�UDWLRQDO�KXPDQ�FDSLWDO� LQFHQWLYH�V�VWHP�

VKRXOG�EH�HVWDEOLVKHG��;LDQ[LDQJ�.RQJ���������%DVHG�RQ�

WKH�DERYH�WKHRULHV��WKH�VHFRQG�K�SRWKHVLV�RI�WKLV�SDSHU�LV�

SURSRVHG�

+�SRWKHVLV�+���0DULQH�KLJK�HQG�KXPDQ�FDSLWDO�LV�SRVL�

WLYHO��FRUUHODWHG�ZLWK�SROLF��LQFHQWLYHV�



�

�R������R�������F��������F�����������������VV������������������

��V������������������D�����������V������V����� '2,��KWWSV���GRL�RUJ����������MIU�Y�L������

2.3�Marine�High-end�Human�Capital�and�Marine�
Knowledge�Innovation

5HJLRQDO�FRQFHQWUDWLRQ�DQG� LQGXVWULDO� FOXVWHU�FDQ�SUR�

PRWH� WKH� UHVHUYH�DQG� DFFXPXODWLRQ�RI�KXPDQ�FDSLWDO�

VWRFN��7KURXJK� IRUPDO�DQG� LQIRUPDO� OHDUQLQJ�DQG�FRP�

PXQLFDWLRQ��KLJK�OHYHO�SHUVRQQHO�FDQ�PDNH�NQRZOHGJH�

�ow�and�spread�freely,�which�is�conducive�to�knowledge�

VSLOORYHU�DQG�NQRZOHGJH� LQQRYDWLRQ� �+LUVFKPDQ��������

0�UGDO��������0LOWRQ�)ULHGPDQ�������0DULD������HW�DO��
>��@��&RQFHQWUDWLRQ�RI�PDULQH�KLJK�HQG�KXPDQ�FDSLWDO�FDQ�

DFFHOHUDWH�NQRZOHGJH�GLIIXVLRQ��:KHQ�PDULQH�KLJK�HQG�

KXPDQ�FDSLWDO�LV�FRPSOHWHO��GLVSHUVHG��WKH�FRVW�RI�PDULQH�

NQRZOHGJH�DFTXLVLWLRQ� LQFUHDVHV��ZKLFK�LV�QRW�FRQGXFLYH�

WR�PDULQH�NQRZOHGJH�LQQRYDWLRQ��1LQJ�+XL��������&KXQ�

VKHQJ�=KDR�������>��@��0DULQH�KLJK�HQG�KXPDQ�FDSLWDO� LV�

WKH�FDUULHU�RI�PDULQH�NQRZOHGJH��7KH�FRPSHWLWLRQ�RI�PD�

ULQH�NQRZOHGJH� LV�HVVHQWLDOO�� WKH�FRPSHWLWLRQ�RI�PDULQH�

KLJK�HQG�KXPDQ�FDSLWDO��7HFKQLFDO� WDOHQWV�ZLWK�ULFK�PD�

ULQH�NQRZOHGJH�DUH�WKH�PDLQ�IRUFH�RI�PDULQH�NQRZOHGJH�

LQQRYDWLRQ�DQG�PDULQH�NQRZOHGJH�UHFRQVWUXFWLRQ� �%LQJ�

:DQJ�HW�DO����������7KH�PDULQH�NQRZOHGJH�FRQVRUWLXP�

FRPSRVHG�RI�PDULQH�NQRZOHGJH�ZRUNHUV�LV�WKH�FDUULHU�RI�

PDULQH�NQRZOHGJH�LQQRYDWLRQ��7KH�TXDOLW��DQG�TXDQWLW��

RI�PDULQH�NQRZOHGJH�LQQRYDWLRQ�GHSHQG�RQ� WKH�VWRFN�RI�

PDULQH�KLJK�HQG�KXPDQ�FDSLWDO� �/LDQJURQJ�6RQJ�HW� DO���

�������,Q�WKH�PDULQH�KLJK�HQG�KXPDQ�FDSLWDO�� WKH�PDULQH�

NQRZOHGJH�SUHYLRXVO��PDVWHUHG�E��WKH�LQGLYLGXDO�LV�FRQ�

GXFLYH�WR�DEVRUELQJ�VLPLODU�QHZ�NQRZOHGJH��7KH�NQRZO�

HGJH�PDVWHUHG�E��WKH� LQGLYLGXDO�UHDFKHV�D�FHUWDLQ� OHYHO��

ZKLFK�FDQ�TXLFNO��FRPSOHWH�WKH�H[FKDQJH��DEVRUSWLRQ�DQG�

LQWHJUDWLRQ�RI�QHZ�DQG�ROG�NQRZOHGJH��DQG�LPSURYH�WKH�

DELOLW��RI�PDULQH�NQRZOHGJH�LQQRYDWLRQ��-LQ�7LDQ���������

%DVHG�RQ�WKH�DERYH� WKHRULHV�� WKH�WKLUG�K�SRWKHVLV�RI�WKLV�

SDSHU�LV�SURSRVHG�

+�SRWKHVLV�+���0DULQH�KLJK�HQG�KXPDQ�FDSLWDO�LV�SRVL�

WLYHO��FRUUHODWHG�ZLWK�PDULQH�NQRZOHGJH�LQQRYDWLRQ�

2.4�Policy�Incentives�and�Marine�Knowledge�In-
novation

3ROLF��LQFHQWLYHV�FDQ�EH�GLYLGHG� LQWR� LQGLYLGXDO�LQFHQ�

WLYHV�DQG�JURXS� LQFHQWLYHV��7KURXJK�SRWHQWLDO� LQFHQWLYH��

institutional�incentive,�psychological�incentive�and�bene�t�

LQFHQWLYH�VWUDWHJLHV� WR�VWLPXODWH� WKH�HQWKXVLDVP�DQG�LQL�

WLDWLYH�RI�PDULQH�KLJK�HQG�WDOHQW�ZRUN��3ROLF��LQFHQWLYH�

FDQ�RSWLPL]H�WKH�LQFHQWLYH�VWUXFWXUH�RI�PDULQH�NQRZOHGJH�

LQQRYDWLRQ�DQG� LPSURYH�WKH�DELOLW��RI�PDULQH�NQRZOHGJH�

LQQRYDWLRQ� �/LTXQ�6XQ��������6KHQJ�;X�HW�DO��������>��@��

,Q�WKH�SURFHVV�RI�UHDOL]LQJ�PDULQH�NQRZOHGJH�LQQRYDWLRQ��

SROLF��LQFHQWLYHV�FDQ�HIIHFWLYHO��VWLPXODWH� WKH�SRWHQWLDO�

RI�PDULQH�KLJK�HQG� WDOHQWV�� VWLPXODWH� WKH�HQWKXVLDVP�RI�

NQRZOHGJH�ZRUNHUV�WKURXJK�LQFHQWLYH�PHFKDQLVPV�VXFK�DV�

VDODU���NQRZOHGJH�FDSLWDOL]DWLRQ�DQG�FDUHHU�GHYHORSPHQW��

DQG�HQVXUH�WKH�FRQWLQXLW��RI�PDULQH�NQRZOHGJH�LQQRYDWLRQ�

DFWLYLWLHV��/H�<X���������3ROLFLHV�FDQ�JLYH�LQQRYDWLYH�YLJ�

RU�DQG�ULJKWV�WR�WKH�VXEMHFWV�RI�PDULQH�NQRZOHGJH�LQQRYD�

WLRQ��HQKDQFH�WKHLU�PRWLYDWLRQ�RI�NQRZOHGJH�LQQRYDWLRQ�

DQG�HQKDQFH�WKHLU�DELOLW��RI�NQRZOHGJH�LQQRYDWLRQ�WKURXJK�

IRXU�DVSHFWV�� LQWHUHVW� LQFHQWLYH�� DELOLW�� LQFHQWLYH�� ULJKW�

LQFHQWLYH�DQG� UHVSRQVLELOLW��LQFHQWLYH��=KH�:X���������

%��HVWDEOLVKLQJ�LQWHUHVW�GULYHQ�LQFHQWLYH�PHFKDQLVP��DG�

PLQLVWUDWLYH�RUGHU�GULYHQ�LQFHQWLYH�PHFKDQLVP��FRUSRUDWH�

FXOWXUH�VKDULQJ�LQFHQWLYH�PHFKDQLVP��NQRZOHGJH�DOOLDQFH�

LQFHQWLYH�PHFKDQLVP�DQG�EHQFKPDUN�PDQDJHPHQW�LQFHQ�

WLYH�PHFKDQLVP��NQRZOHGJH�LQQRYDWLRQ�DELOLW��RI�PDULQH�

KLJK�HQG� WDOHQWV�FDQ�EH� VWLPXODWHG��$LOLQ�:DQJ���������

%DVHG�RQ�WKH�DERYH�WKHRULHV��WKH�IRXUWK�K�SRWKHVLV�RI�WKLV�

SDSHU�LV�SURSRVHG�

+�SRWKHVLV�+���3ROLF��LQFHQWLYH�LV�SRVLWLYHO��FRUUHODWHG�

ZLWK�PDULQH�NQRZOHGJH�LQQRYDWLRQ�

2.5�Marine�Technological�Innovation�and�Marine�
Knowledge�Innovation

.QRZOHGJH�LV�GLYLGHG�LQWR�H[SUHVVLYH�NQRZOHGJH�DQG�FRQ�

FHDOHG�NQRZOHGJH��3RODQ�L�������>��@��%HFDXVH�RI�LWV�FRP�

SOH[LW��� VSHFLILFLW���DPELJXLW��DQG�GLIILFXOW��WR�H[SUHVV��

PDULQH�NQRZOHGJH�KDV�EHFRPH�WKH�FRUH�FRPSHWLWLYHQHVV�

RI�PDULQH�HFRQRPLF� LQQRYDWLRQ� �;LQJZX�&XL��������� ,W�

LV�WHFKQRORJ��WKDW�NQRZOHGJH�LV�V�VWHPDWLFDOO��DSSOLHG�WR�

SURGXFWLRQ�DQG�PHHWV�PDUNHW�GHPDQG�WKURXJK�SURGXFWLRQ�

SURFHVV�DQG�VHUYLFH�SURFHVV��+ROVDSSOH�&�:�DQG�6LQJK�

0��������>��@��$Q��PDULQH�WHFKQRORJ��LV�WKH�PDQLIHVWDWLRQ�

RI�PDULQH�NQRZOHGJH��0DULQH�WHFKQRORJLFDO� LQQRYDWLRQ�

LV� FRQGXFLYH� WR�PDULQH�NQRZOHGJH� LQQRYDWLRQ��0DULQH�

NQRZOHGJH�LQQRYDWLRQ�SD�V�DWWHQWLRQ� WR� WKH�SURJUHVV�RI�

PDULQH�HFRQRP���ZKLOH�PDULQH� WHFKQRORJ�� LQQRYDWLRQ�

pays�more�attention�to�the�commercial�bene�ts�brought�to�

WKH�PDULQH�HFRQRP���-LWDR�*XR���������0DULQH�WHFKQRORJ�

LFDO�LQQRYDWLRQ�LV�WKH�FDUULHU��FRQFUHWL]DWLRQ�DQG�FRUH�FRQ�

WHQW�RI�PDULQH�NQRZOHGJH�LQQRYDWLRQ��0DULQH�NQRZOHGJH�

LQQRYDWLRQ�GHSHQGV�RQ�PDULQH� WHFKQRORJLFDO� LQQRYDWLRQ�

�/L]KHQ�/LX���������0DULQH�NQRZOHGJH� LQQRYDWLRQ�QRW�

RQO��H[LVWV�LQ�WKH�VRXUFH�RI�PDULQH�WHFKQRORJ��LQQRYDWLRQ��

EXW�DOVR�UXQV�WKURXJK�HYHU��OLQN�LQ�WKH�SURFHVV�RI�PDULQH�

WHFKQRORJ��LQQRYDWLRQ��0DULQH�WHFKQRORJ��LQQRYDWLRQ�SUR�

YLGHV�D�QHZ�WRRO�IRU�PDULQH�NQRZOHGJH�LQQRYDWLRQ��RSHQV�

XS�D�QHZ�VFRSH�IRU�WKH�GHYHORSPHQW�RI�PDULQH�NQRZOHGJH�

LQQRYDWLRQ�� LQIOXHQFHV� WKH�GHYHORSPHQW�DQG�GLUHFWLRQ�RI�

PDULQH�NQRZOHGJH� LQQRYDWLRQ��DQG�SURYLGHV� VXSSRUW�IRU�

PDULQH�NQRZOHGJH� LQQRYDWLRQ� �+RQJPHL�+DR�������>��@��

%DVHG�RQ�WKH�DERYH� WKHRULHV��WKH�ILIWK�K�SRWKHVLV�RI�WKLV�

SDSHU�LV�SURSRVHG�
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+�SRWKHVLV�+���7KHUH�LV�D�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�

PDULQH� WHFKQRORJLFDO�LQQRYDWLRQ�DQG�PDULQH�NQRZOHGJH�

LQQRYDWLRQ�

2.6�The�Mediating�Role�of�Policy�Incentives�and�
Marine�Technological�Innovation

2Q�WKH�RQH�KDQG��PDULQH�KLJK�HQG�KXPDQ�FDSLWDO�KDV�D�

SRVLWLYH�FRUUHODWLRQ�ZLWK�PDULQH�NQRZOHGJH�LQQRYDWLRQ��

ZKLFK� LQGLFDWHV�WKDW�PDULQH�KLJK�HQG�KXPDQ�FDSLWDO�KDV�

D�GLUHFW�HIIHFW�RQ�PDULQH�NQRZOHGJH� LQQRYDWLRQ��2Q� WKH�

RWKHU�KDQG��PDULQH�KLJK�HQG�KXPDQ�FDSLWDO� LV�SRVLWLYHO��

FRUUHODWHG�ZLWK�SROLF��LQFHQWLYHV�DQG�PDULQH�WHFKQRORJLFDO�

LQQRYDWLRQ��ZKLOH�SROLF�� LQFHQWLYHV�DQG�PDULQH�WHFKQR�

ORJLFDO�LQQRYDWLRQ�DUH�SRVLWLYHO��FRUUHODWHG�ZLWK�PDULQH�

NQRZOHGJH�LQQRYDWLRQ��3ROLF��LQFHQWLYHV�DQG�PDULQH�WHFK�

QRORJLFDO�LQQRYDWLRQ�FDQ�LPSURYH�WKH�VWRFN�DQG�DFFXPX�

ODWLRQ�RI�PDULQH�KLJK�HQG�KXPDQ�FDSLWDO��WKXV�FRQGXFLYH�

WR�PDULQH�NQRZOHGJH�LQQRYDWLRQ�� ,W� VKRZV� WKDW�PDULQH�

KLJK�HQG�KXPDQ�FDSLWDO�KDV�DQ�LQGLUHFW�LPSDFW�RQ�PDULQH�

NQRZOHGJH�LQQRYDWLRQ�WKURXJK�SROLF��LQFHQWLYHV�DQG�PD�

ULQH�WHFKQRORJLFDO�LQQRYDWLRQ��3ROLF��LQFHQWLYHV�DQG�PD�

ULQH�WHFKQRORJLFDO�LQQRYDWLRQ�SOD��DQ�LQWHUPHGLDU��UROH��

%DVHG�RQ�WKH�DERYH�DQDO�VLV��WKH�IROORZLQJ�K�SRWKHVLV�DUH�

SXW�IRUZDUG�

+�SRWKHVLV�+���3ROLF��LQFHQWLYH�SOD�V�DQ�LQWHUPHGLDU��

UROH�LQ� WKH� UHODWLRQVKLS�EHWZHHQ�PDULQH�KLJK�HQG�KXPDQ�

FDSLWDO�DQG�PDULQH�NQRZOHGJH�LQQRYDWLRQ�

+�SRWKHVLV�+���0DULQH�WHFKQRORJLFDO�LQQRYDWLRQ�SOD�V�

DQ� LQWHUPHGLDU��UROH�LQ�WKH� UHODWLRQVKLS�EHWZHHQ�PDULQH�

KLJK�HQG�KXPDQ�FDSLWDO� DQG�PDULQH�NQRZOHGJH�LQQRYD�

WLRQ�

%DVHG�RQ�SUHYLRXV�UHVHDUFK�WKHRULHV��WKH�FRQFHSWXDO�PRGHO�

DQG�K�SRWKHVLV�RI�WKLV�VWXG��DUH�HVWDEOLVKHG��)LJXUH����

Figure�1.�&RQFHSWXDO�PRGHO�DQG�UHVHDUFK�K�SRWKHVLV

3.�Research�Methods

����6D�S����D�D

7KH�VXUYH��GDWD�DUH�IURP�&KLQD�V�&RDVWDO�&LWLHV�RI�'DOLDQ��

4LQKXDQJGDR��7LDQMLQ��<DQWDL��4LQJGDR��/LDQ�XQJDQJ��

1DQWRQJ��6KDQJKDL��:HQ]KRX��)X]KRX��;LDPHQ��6KDQWRX��

6KHQ]KHQ��=KXKDL��=KDQMLDQJ�DQG�%HLKDL��7KH� VFRSH�RI�

WKH� VXUYH�� LQFOXGHG�WUDGLWLRQDO�PDQXIDFWXULQJ�LQGXVWU���

VFLHQWLILF� UHVHDUFK�LQVWLWXWLRQV��VPDOO�DQG�PHGLXP�VL]HG�

LQQRYDWLRQ�HQWHUSULVHV��ODUJH�VFDOH�VFLHQFH�DQG�WHFKQRORJ��

HQWHUSULVHV��JRYHUQPHQW��VFLHQFH�DQG�WHFKQRORJ��EXUHDX��

7KH� UHVSRQGHQWV�ZHUH�PDLQO��PLGGOH�DQG�VHQLRU�PDQ�

DJHUV�DQG�WHFKQRORJLFDO� LQQRYDWRUV��%��PHDQV�RI� WDUJHW�

VDPSOH�DQG�UDQGRP�VDPSOLQJ��D�WRWDO�RI�����RUJDQL]DWLRQV�

ZHUH� LQYROYHG������TXHVWLRQQDLUHV�ZHUH� VHQW�RXW�DQG�

����TXHVWLRQQDLUHV�ZHUH� UHFRYHUHG��$IWHU�GHGXFWLQJ����

TXHVWLRQQDLUHV�ZLWK� LQFRPSOHWH�RU� LQFRPSOHWH�DQVZHUV��

����YDOLG�TXHVWLRQQDLUHV�ZHUH�UHFHLYHG��ZLWK�DQ�HIIHFWLYH�

UHFRYHU��UDWH�RI������7KH�TXHVWLRQQDLUH�ZDV�FRQGXFWHG�

E����/LNHUW� VFDOH��7KH�ZD��RI� LQYHVWLJDWLRQ�LV� WR�OHW� WKH�

UHVSRQGHQWV�HYDOXDWH�WKHPVHOYHV��,Q�RUGHU�WR�DYRLG�FRQVLV�

tency�errors� in�answering�questions�due�to��xed�thinking�

SDWWHUQV�� VRPH�LWHPV�ZHUH�VHW� LQ�UHYHUVH�ZD��GXULQJ�WKH�

VXUYH���6DODQFLN�DQG�3IHIHU���������%HFDXVH�DOO�LWHPV�RI�

the�questionnaire�are��lled�by�the� same�person,�homolo�

JRXV�GHYLDWLRQ� LV�HDV��WR�RFFXU��VR�+DPDQ�VLQJOH� IDFWRU�

WHVW�LV�XVHG��3RGVDNRII�DQG�2UJDQ���������)DFWRU�DQDO�VLV�

RI�DOO�LWHPV�LQ�WKH�TXHVWLRQQDLUH�VKRZV�WKDW�WKH�ORDG�RI�WKH�

�rst�principal�component�without�rotation�is�37.26%.�The�

UHODWLYHO��ORZ�VLQJOH�IDFWRU�H[SODQDWRU��VFDOH�VKRZV�WKDW�

WKH�KRPRORJ��GHYLDWLRQ�LV�QRW�VHULRXV��$W�WKH�VDPH�WLPH��

DFFRUGLQJ�WR�WKH�GHVFULSWLYH�VWDWLVWLFV�RI�YDULDEOHV�DQG�WKH�

correlation�coef�cient�matrix�(Table�1),� the�covariance�is�

OHVV�WKDQ�������LQGLFDWLQJ�WKDW�WKHUH�LV�QR�PXOWLSOH�FROOLQ�

HDULW��DPRQJ�IDFWRUV��+DPDQ��������

Table�1.�9DULDEOH�GHVFULSWLYH�VWDWLVWLFV�DQG�FRUUHODWLRQ�
PDWUL[

0HDQ 9DULDQFH � � �

0DULQH�+LJK�HQG�+XPDQ�
&DSLWDO

���� ����

3ROLF��LQFHQWLYHV ���� ���� �������

0DULQH�WHFKQRORJ��LQQR�
YDWLRQ

���� ���� ������� ������

0DULQH�.QRZOHGJH�LQQR�
YDWLRQ

���� ���� ������� ������� �������

1RWH����WR�H[SUHVV�3��������WR�H[SUHVV�3������7ZR�7DLOHG�7HVW���
1 ���

3.2�Variable�Measurement

7KLV�SDSHU�XVHV�6366������WR�WHVW�WKH�UHOLDELOLW��RI�WKH�LQ�

ternal�consistency�coef�cient�Cronbach's�alpha�of�the�total�

VFDOH�DQG�VXE�VFDOH��%HFDXVH�WKH�PHDVXUHPHQW�LWHPV�XVHG�

LQ�WKH�UHVHDUFK�DUH�IURP�WKH�SUHYLRXV�UHVHDUFK�OLWHUDWXUH��

DQG�VDPSOHV�KDYH�EHHQ�VDPSOHG�IRU�TXHVWLRQQDLUH�WHVWLQJ�

EHIRUH�WKH�IRUPXODWLRQ�RI�WKH�TXHVWLRQQDLUH��ZKLFK�GHOHWHV�

XQUHDVRQDEOH�RSWLRQV�DQG�DGGV�UHDVRQDEOH�RSWLRQV��$IWHU�

PDQ��WLPHV�RI��WHVW�DQDO�VLV�DGG�GHOHWH�RSWLRQV��SURFHVV��

WKH�WRWDO�VFDOH�DQG�WKH�PHDVXUHPHQW�LWHPV�RI�HDFK�VXEVFDOH�

'2,��KWWSV���GRL�RUJ����������MIU�Y�L������
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DUH�ILQDOO��GHWHUPLQHG�� VR� WKH�TXHVWLRQQDLUH�KDV�D�KLJK�

FRQWHQW�YDOLGLW���&RQVLGHULQJ�WKDW�UHJLRQDO�HFRQRPLF�DQG�

FXOWXUDO�GLIIHUHQFHV�PD��KDYH�DQ�LPSDFW�RQ�WKH�YDOLGLW��RI�

WKH�TXHVWLRQQDLUH� VWUXFWXUH�� WKH�YDOLGLW��RI�WKH�VFDOHV�ZDV�

evaluated�by�structural�equation�model�(SEM)�con�rmato�

U��IDFWRU�DQDO�VLV��&)$��XVLQJ�/,65(/�����VWDWLVWLFDO�WRRO�

0DULQH�KLJK�HQG�KXPDQ�FDSLWDO��7KH�VFDOH�FRQVLVWV�RI�

���LWHPV��$GDP�6PLWK�DQG�6FKXOW]��������<L[XH�+XDQJ�

������ -LQJKXDL�+RX������>��@��7KH� VFDOH� LQFOXGHV� WKUHH�

GLPHQVLRQV��PDULQH�NQRZOHGJH�FDSLWDO� ���LWHPV���PDULQH�

VNLOOV� FDSLWDO� ���LWHPV��� OHDUQLQJ�DELOLW��DQG� LQQRYDWLYH�

VSLULWXDO�FDSLWDO���� LWHPV���7KH�&URQEDFK�V�DOSKD�YDOXHV�

RI�WKH�WKUHH�GLPHQVLRQV�VXEVFDOHV�DUH������������DQG�������

UHVSHFWLYHO���7KH�&URQEDFK�V�DOSKD�YDOXH�RI�WKH�WRWDO�PD�

ULQH�KLJK�HQG�KXPDQ�FDSLWDO�VFDOH�LV�������7KH�UHOLDELOLW��

coef�cients�of�the�total�scale�and�the�subscale�are�all�over�

WKH�FULWLFDO�YDOXH�RI�������ZKLFK�LQGLFDWHV�WKDW� WKH�VFDOHV�

have�good� reliability.�The��tness�indices�of�con�rmatory�

IDFWRU�DQDO�VLV�RI�PDULQH�KLJK�HQG�KXPDQ�FDSLWDO� VFDOH�

DUH��
GI

��
= ����� ��3 ������1), ������� ,), �������

7/, �������&), �������506($ �������7KH�UHVXOWV�VKRZ�
WKDW� WKH�PDULQH� KLJK�HQG�KXPDQ�FDSLWDO�VFDOH�KDV�JRRG�

VWUXFWXUDO�YDOLGLW��

.QRZOHGJH� LQQRYDWLRQ�� ,Q� WKLV� SDSHU�� WKH� VFDOH� RI�

PDULQH�NQRZOHGJH�LQQRYDWLRQ�DGRSWV�WKH�SURFHVV�RI�FRQ�

WLQXRXV� VRFLDOL]DWLRQ�� H[WHUQDOL]DWLRQ�� LQWHJUDWLRQ�DQG�

LQWHUQDOL]DWLRQ� LQ� WKH�SURFHVV�RI�NQRZOHGJH�GLIIXVLRQ��

6RFLDOL]DWLRQ� UHIHUV� WR�NQRZOHGJH� IURP� UHFHVVLYH� WR�UH�

FHVVLYH��VKDULQJ�H[SHULHQFH�WR�DFKLHYH�LQQRYDWLYH�NQRZO�

HGJH��([WHUQDOL]DWLRQ�UHIHUV�WR�NQRZOHGJH�IURP�UHFHVVLYH�

WR�GRPLQDQW��DQG�FRPELQDWLRQ�UHIHUV� WR�NQRZOHGJH�IURP�

GRPLQDQW�WR�GRPLQDQW��IRUPLQJ�V�VWHPDWLF�NQRZOHGJH��,Q�

WHUQDOL]DWLRQ�UHIHUV�WR�WKH�FKDQJH�RI�NQRZOHGJH�IURP�GRP�

LQDQFH�WR�UHFHVVLYH��1RQDND�,�DQG�7DNHFXFKL�+��������>��@��

7KHUH�ZHUH����LWHPV�LQ�WKH�VFDOH��LQFOXGLQJ���LWHPV�RI�VR�

FLDOL]DWLRQ����LWHPV�RI�H[WHUQDOL]DWLRQ����LWHPV�RI�FRPELQD�

WLRQ�DQG���LWHPV�RI�LQWHUQDOL]DWLRQ��7KH�&URQEDFK�V�DOSKD�

YDOXHV�RI�WKH�IRXU�GLPHQVLRQV�VXEVFDOHV�DUH������������������

DQG�������UHVSHFWLYHO���7KH�&URQEDFK�V�DOSKD�YDOXHV�RI�WKH�

WRWDO�VFDOH�RI�PDULQH�NQRZOHGJH�LQQRYDWLRQ�LV�������7KH�

reliability�coef�cients�of�the�total�scale�and�the�sub-scale�

ERWK�H[FHHG�WKH�FULWLFDO�YDOXH�RI�������ZKLFK�LQGLFDWHV�WKDW�

they�have�good�reliability.�The��tness�indices�of�con�rma�

WRU��IDFWRU�DQDO�VLV�RI�WKH�0DULQH�.QRZOHGJH�,QQRYDWLRQ�

6FDOH�DUH��
GI

��
= ����� ��3 ������1), �������,), �������

7/, �������&), �������506($ ������� LQGLFDWLQJ�WKDW�

WKH�0DULQH�.QRZOHGJH�,QQRYDWLRQ�6FDOH�KDV�JRRG�VWUXF�

WXUDO�YDOLGLW��

3ROLF�� LQFHQWLYHV��0DWHULDO� LQFHQWLYHV�DUH�PRUH�HI�

IHFWLYH�WKDQ�RWKHU� LQFHQWLYHV� �+ROPVWURP�DQG�0LOJURP��

�����>��@��6SLULWXDO�PRWLYDWLRQ�LV�FRQVLGHUHG�PRUH�HIIHFWLYH�

E��PRVW�SHRSOH��)DPD���������3ROLF��LQFHQWLYHV�SOD��DQ�

LPSRUWDQW�UROH�LQ� WHFKQRORJLFDO� LQQRYDWLRQ��=KLTLDQJ� -LD�

HW�DO����������7KH�PHDVXUHPHQW�LWHPV�LQ�WKLV�VWXG��FRPH�

IURP�WKH�DERYH�UHVXOWV��DQG�FRQVLVW�RI����LWHPV��LQFOXGLQJ�

PDWHULDO� LQFHQWLYH����LWHPV���VSLULWXDO� LQFHQWLYH���� LWHPV��

DQG�LQVWLWXWLRQDO� LQFHQWLYH����LWHPV���7KH�&URQEDFK�V�DO�

SKD�YDOXHV�RI�WKH�WKUHH�VXEVFDOHV�DUH������������DQG�������

UHVSHFWLYHO��� DQG� WKH�&URQEDFK�V�DOSKD�YDOXH�RI� WKH�DJ�

JUHJDWH�SROLF�� LQFHQWLYH�VFDOH�LV�������7KH�UHOLDELOLW��FR�

ef�cients�of�the�total�scale�and�the�sub-scale�both�exceed�

WKH�FULWLFDO�YDOXH�RI�������ZKLFK�LQGLFDWHV�WKDW� WKH��KDYH�

good�reliability.�The��tness�indices�of�con�rmatory�factor�

DQDO�VLV�RI�WKH�3ROLF��,QFHQWLYH�6FDOH�DUH��
GI

��
=����� ��3

������1), ������� ,), �������7/, �������&), �������
506($ �������LQGLFDWLQJ�WKDW�WKH�SROLF��LQFHQWLYH�VFDOH�

KDV�JRRG�VWUXFWXUDO�YDOLGLW��

0DULQH� WHFKQRORJ��LQQRYDWLRQ��7KH� LQGH[�RI�PDULQH�

WHFKQRORJLFDO� LQQRYDWLRQ� FRQVLVWV�RI����PHDVXUHPHQW�

LWHPV��LQFOXGLQJ�PDULQH�WHFKQRORJLFDO�LQQRYDWLRQ�LQSXW����

LWHPV���PDULQH�WHFKQRORJLFDO� LQQRYDWLRQ�RXWSXW����LWHPV���

DQG�PDULQH�WHFKQRORJLFDO� LQQRYDWLRQ�HIIHFW����LWHPV���-LH�

/DQ��������)X�/Y��������;LQ�LQJ�/LX���������7KH�&URQ�

EDFK�V�DOSKD�YDOXHV�RI�WKH�WKUHH�GLPHQVLRQV�VXEVFDOHV�DUH�

�����������DQG�������UHVSHFWLYHO���7KH�&URQEDFK�V�DOSKD�

YDOXH�RI�WKH�WRWDO�VFDOH�RI�PDULQH�WHFKQRORJLFDO�LQQRYDWLRQ�

is�0.79.�The�reliability�coef�cients�of�the� total�scale� and�

WKH�VXE�VFDOH�ERWK�H[FHHG�WKH�FULWLFDO�YDOXH�RI�������ZKLFK�

indicates�that� they�have�good�reliability.�The��tness�indi�

ces�of�con�rmatory�factor�analysis�of�marine�technological�

LQQRYDWLRQ�VFDOH�DUH��
GI

��
= ����� ��3 ������1), �������

,), �������7/, �������&), �������506($ ������� LQGL�

FDWLQJ�WKDW�WKH�VFDOH�KDV�JRRG�VWUXFWXUDO�YDOLGLW��

4.�Empirical�Results�and�Analysis

In�order�to�further�con�rm�the�conceptual�relationship�in�

WKH�PRGHO��VWUXFWXUDO�HTXDWLRQ�DQDO�VLV�VRIWZDUH�/,65(/�

����LV�XVHG�WR�YHULI��WKH�K�SRWKHVLV��7KH�PRGHO�LV�UHYLVHG�

according�to�the�path�coef�cient�of�the�initial�model,�and�

WKH�UHYLVHG�PRGHO�LV�DQDO�]HG�DJDLQ�WR�REWDLQ�WKH�EHVW�GDWD�

LQWHUSUHWDWLRQ�

,QLWLDO�PRGHO� WHVWLQJ��$FFRUGLQJ� WR�WKH�K�SRWKHVLV� LQ�

WKLV�SDSHU��WKH�SDWK�DQDO�VLV�RI�WKH�LQLWLDO�PRGHO�LV�FDUULHG�

RXW�E��XVLQJ�WKH�DQDO�VLV� VRIWZDUH��DQG� WKH�SDWK�FRHIIL�

FLHQWV�RI�WKH�PRGHO�DUH�REWDLQHG��)LJXUH�����$FFRUGLQJ�WR�

WKH�WHVW�UHVXOWV��WKH�IROORZLQJ�FRQFOXVLRQV�FDQ�EH�GUDZQ��

'2,��KWWSV���GRL�RUJ����������MIU�Y�L������
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LQ� WKH�PRGHO�K�SRWKHVLV��+�SRWKHVLV�+�� LV� VXSSRUWHG�� LW�

VKRZV�WKDW�PDULQH�KLJK�HQG�KXPDQ�FDSLWDO�FDQ�SURPRWH�

PDULQH�WHFKQRORJLFDO� LQQRYDWLRQ��+�SRWKHVLV�+��LV�VXS�

SRUWHG�� LW�VKRZV�WKDW�PDULQH�KLJK�HQG�KXPDQ�FDSLWDO�FDQ�

SURPRWH�WKH�FRQVWUXFWLRQ�RI�SROLF��LQFHQWLYH�PHFKDQLVP��

K�SRWKHVLV�+��LV�QRW�VXSSRUWHG��WKH�GLUHFW�HIIHFW�RI�PDULQH�

KLJK�HQG�KXPDQ�FDSLWDO�RQ�PDULQH�NQRZOHGJH�LQQRYDWLRQ�

LV�QRW� VLJQLILFDQW��+�SRWKHVLV�+��LV�VXSSRUWHG��LW�VKRZV�

WKDW�SROLF�� LQFHQWLYHV�FDQ�SURPRWH�PDULQH�NQRZOHGJH�

LQQRYDWLRQ��+�SRWKHVLV�+�� LV� VXSSRUWHG�� LW� VKRZV� WKDW�

PDULQH�WHFKQRORJLFDO� LQQRYDWLRQ�LV�EHQHILFLDO� WR�PDULQH�

NQRZOHGJH� LQQRYDWLRQ��+�SRWKHVLV�+�� LV� VXSSRUWHG�� LW�

VKRZV�WKDW�SROLF��LQFHQWLYHV�SOD��D�PHGLDWLQJ�UROH�LQ�PD�

ULQH�KLJK�HQG�KXPDQ�FDSLWDO�DQG�PDULQH�NQRZOHGJH�LQQR�

YDWLRQ��+�SRWKHVLV�+��LV�VXSSRUWHG��LW�VKRZV�WKDW�PDULQH�

WHFKQRORJLFDO�LQQRYDWLRQ�SOD�V�D�PHGLDWLQJ�UROH�LQ�PDULQH�

KLJK�HQG�KXPDQ�FDSLWDO� DQG�PDULQH�NQRZOHGJH�LQQRYD�

WLRQ�

����

����

��������

����
0DULQH WHFKQRORJ� LQQRYDWLRQ

0DULQH +LJK�HQG

+XPDQ &DSLWDO

6����� ����������

0DULQH .QRZOHGJH

LQQRYDWLRQ

Figure�2.�,QWHUPHGLDU��PRGHO�RI�PDULQH�KLJK�HQG�KXPDQ�
FDSLWDO�DQG�PDULQH�NQRZOHGJH�LQQRYDWLRQ

,QLWLDO�PRGHO�XSGDWLQJ�DQG�SDWK�DQDO�VLV�� ,I�WKH�GLUHFW�

UROH�RI� LQGHSHQGHQW� YDULDEOH�DQG�GHSHQGHQW�YDULDEOH�

FKDQJHV� WR�]HUR�DIWHU� WKH�LQWHUPHGLDWH�YDULDEOH�LV�DGGHG��

WKH�LQWHUPHGLDWH�YDULDEOH�SOD�V�WKH�UROH�RI�FRPSOHWH�PH�

GLDWLRQ��%DURQ�DQG�.HQQ����������,Q�WKLV�VWXG��� WKH�SDWK�

coef�cients�of�dependent�variables�and�independent�vari�

ables�are�0.05,�close�to�0,�and�the�P�value�is�not�signi�cant�

ZKHQ� WKH� LQWHUPHGLDWH�YDULDEOHV�DUH�DGGHG� WR�WKH�PRGHO��

7KHUHIRUH��ZH�FDQ�FRQVLGHU� WKH� IXOO�PHGLDWLQJ� UROH� RI�

SROLF��LQFHQWLYHV�DQG�PDULQH� WHFKQRORJLFDO� LQQRYDWLRQ�WR�

PRGLI��WKH�PRGHO��7KH�UHYLVHG�PRGHO�LV�VKRZQ�LQ�)LJXUH����

7KURXJK�SDWK�DQDO�VLV�DQG�FRPSDULVRQ�ZLWK�PRGHO����LW�LV�

found�that�the��tting�effect�of�complete�mediation�model�

LV�VOLJKWO��EHWWHU�WKDQ�WKDW�RI�SDUWLDO�PHGLDWLRQ�PRGHO��7DEOH�

����,Q�RUGHU� WR�IXUWKHU�DQDO�]H�WKH�LPSRUWDQFH�RI�SROLF��

LQFHQWLYHV�DQG�PDULQH�WHFKQRORJLFDO� LQQRYDWLRQ�LQ�PDULQH�

KLJK�HQG�KXPDQ�FDSLWDO� DQG�PDULQH�NQRZOHGJH�LQQRYD�

tion,�we�can�compare�the�path�coef�cients�of�marine�high-

HQG�KXPDQ�FDSLWDO�DQG�SROLF��LQFHQWLYHV��SROLF��LQFHQWLYHV�

DQG�PDULQH�NQRZOHGJH�LQQRYDWLRQ�ZLWK� WKRVH�RI�PDULQH�

KLJK�HQG�KXPDQ�FDSLWDO�DQG�PDULQH�WHFKQRORJ��LQQRYD�

WLRQ��PDULQH�WHFKQRORJ��LQQRYDWLRQ�DQG�PDULQH�NQRZOHGJH�

innovation.�The�coef�cient�of�in�uence�with�marine�tech�

QRORJ��LQQRYDWLRQ�DV�LQWHUPHGLDU��YDULDEOH�������[�������

LV�VOLJKWO��ODUJHU�WKDQ�WKDW�ZLWK�SROLF��LQFHQWLYH�DV�LQWHU�

PHGLDU��YDULDEOH�������[��������7KLV�VKRZV�WKDW�PDULQH�

KLJK�HQG�KXPDQ�FDSLWDO� LV�PRUH�OLNHO�� WR� UHDOL]H�PDULQH�

NQRZOHGJH�LQQRYDWLRQ�WKURXJK�PDULQH�WHFKQRORJ��LQQRYD�

WLRQ�DV�LQWHUPHGLDU��YDULDEOH�

����

��������

����
0DULQH WHFKQRORJ� LQQRYDWLRQ

0DULQH +LJK�HQG
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0DULQH .QRZOHGJH
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Figure�3.�&RPSOHWH�PHGLDWLRQ�PRGHO�RI�KLJK�HQG�KXPDQ�
FDSLWDO�DQG�PDULQH�NQRZOHGJH�LQQRYDWLRQ

Table�2.�Comparison�of��tting�degree�using�structural�
HTXDWLRQ�PRGHO

0RGHO [��GI 1), ,), 7/, &), 506($

0RGHO�, ����� ����� ����� ����� ����� �����

0RGHO�,, ����� ����� ����� ����� ����� �����

&ULWLFDO�YDOXH � ��� ��� ��� ��� ���

5.�Research�Conclusions�and�Future�Research�
�LU�F�LR��

7KLV�SDSHU�XVHV�HPSLULFDO� UHVHDUFK�PHWKRGV� WR� WHVW� WKH�

PHGLDWLQJ�UROH�RI�SROLF��LQFHQWLYHV�DQG�PDULQH�WHFKQRORJ��

LQQRYDWLRQ�LQ�PDULQH�KLJK�HQG�KXPDQ�FDSLWDO�DQG�PDULQH�

NQRZOHGJH� LQQRYDWLRQ��7KURXJK�IDFWRU�DQDO�VLV�DQG�SDWK�

DQDO�VLV��WKH�IROORZLQJ�FRQFOXVLRQV�DUH�GUDZQ��)LUVW��PD�

ULQH�KLJK�HQG�KXPDQ�FDSLWDO�KDV�D�SRVLWLYH�LPSDFW�RQ�SRO�

LF��LQFHQWLYHV��$W�WKH�VDPH�WLPH��SROLF��LQFHQWLYHV�KDYH�D�

SRVLWLYH�LPSDFW�RQ�PDULQH�NQRZOHGJH�LQQRYDWLRQ��0DULQH�

KLJK�HQG�KXPDQ�FDSLWDO�KDV�D�SRVLWLYH�LPSDFW�RQ�PDULQH�

NQRZOHGJH� LQQRYDWLRQ�WKURXJK�WKH� LQWHUPHGLDU�� UROH�RI�

SROLF��LQFHQWLYHV��7KH�GLUHFW� LPSDFW�RI�PDULQH�KLJK�HQG�

KXPDQ�FDSLWDO�RQ�PDULQH�NQRZOHGJH� LQQRYDWLRQ� LV�QRW�

signi�cant,�and�Marine�high-end�human�capital�has�a�pos�

LWLYH�LPSDFW�RQ�PDULQH�NQRZOHGJH�LQQRYDWLRQ�WKURXJK�WKH�

LQWHUPHGLDU�� UROH�RI�SROLF��LQFHQWLYHV��6HFRQGO���PDULQH�

KLJK�HQG�KXPDQ�FDSLWDO�KDV�D�SRVLWLYH�LPSDFW�RQ�PDULQH�

WHFKQRORJLFDO�LQQRYDWLRQ��$W� WKH�VDPH�WLPH��PDULQH�WHFK�

QRORJLFDO� LQQRYDWLRQ� KDV�D�SRVLWLYH� LPSDFW�RQ�PDULQH�

NQRZOHGJH� LQQRYDWLRQ��0DULQH�KLJK�HQG�KXPDQ�FDSLWDO�

KDV�D�SRVLWLYH�LPSDFW�RQ�PDULQH�NQRZOHGJH� LQQRYDWLRQ�

WKURXJK� WKH� LQWHUPHGLDU�� UROH�RI�PDULQH� WHFKQRORJLFDO�

LQQRYDWLRQ��7KLUGO���SROLF��LQFHQWLYHV�DQG�PDULQH�WHFKQR�

ORJLFDO� LQQRYDWLRQ�SOD��D�IXOO� LQWHUPHGLDU�� UROH�EHWZHHQ�

PDULQH�KLJK�HQG�KXPDQ�FDSLWDO� DQG�PDULQH�NQRZOHGJH�

LQQRYDWLRQ��0DULQH�KLJK�HQG�KXPDQ�FDSLWDO�FDQ�SURPRWH�
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PDULQH�NQRZOHGJH� LQQRYDWLRQ� WKURXJK� WZR�ZD�V��2QH�

ZD��LV�WKDW�WKH�JRYHUQPHQW�FDQ�DGRSW�WKH�FRPELQDWLRQ�RI�

PDWHULDO�LQFHQWLYH��VSLULWXDO� LQFHQWLYH�DQG�LQVWLWXWLRQDO�LQ�

FHQWLYH�WR�SURPRWH�PDULQH�NQRZOHGJH�LQQRYDWLRQ��$QRWKHU�

ZD�� LV� WR� LQFUHDVH� LQYHVWPHQW� LQ�PDULQH� WHFKQRORJLFDO�

LQQRYDWLRQ�DQG�SURPRWH�PDULQH�NQRZOHGJH� LQQRYDWLRQ�

WKURXJK�WKH�LQWHUPHGLDU��UROH�RI�PDULQH�WHFKQRORJLFDO�LQ�

QRYDWLRQ��

$OWKRXJK�VRPH�QHZ�YLHZSRLQWV�SXW�IRUZDUG�LQ�WKLV�SD�

SHU��WKHUH�DUH�VWLOO�VRPH�OLPLWDWLRQV��)LUVWO���EHFDXVH�WKH�UH�

VHDUFK�GDWD�FRPH�IURP�WKH�UHVSRQGHQWV��WKH�YDOLGLW��RI�WKH�

UHVHDUFK�LV�DIIHFWHG�WR�VRPH�H[WHQW�E��WKH�ZD��RI�RYHUDOO�

VDPSOLQJ�DQG�VLQJOH�TXHVWLRQ�DQVZHU��)XWXUH�UHVHDUFK�FDQ�

FROOHFW�GDWD� IURP�PXOWLSOH�OHYHOV�DQG�PXOWLSOH�FKDQQHOV��

Secondly,�due� to�the�dif�culty�of�data�collection�and�the�

in�uence�of�time,�the�data�come�from�cross-sectional�data�

LQ�WKH�VDPH�SHULRG��)XWXUH�UHVHDUFK�FDQ�WU��WR�XVH�WLPH�VH�

ULHV�GDWD�WR�VWXG��WKH�LQWHUDFWLRQ�EHWZHHQ�YDULDEOHV�
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