
 
 
 
 

�
Journal of Integrated Creative Studies 
 
 
 

   1 
 

�

�

�
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VWXGHQWV�
�
�
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�&RUUHVSRQGLQJ�$XWKRU�
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(�PDLO��\DPDJXFKL�HLLFKL��[#N\RWR�X�DF�MS�
�
$EVWUDFW��-DSDQ�LV�FXUUHQWO\�RQH�RI�WKH�FRXQWULHV�ZLWK�D�VFDUFH�UHSRVLWRU\�RI�VFLHQWLILF�DUWLFOHV�
ZULWWHQ�LQ�(QJOLVK��7KH�SXUSRVH�RI�WKLV�VWXG\�LV�����WR�GHVFULEH�LQ�GHWDLO�WKH�VLWXDWLRQ�WKDW�OHG�WR�
WKH�GHFOLQH�LQ�WKH�QXPEHU�RI�WKH�DUWLFOHV�DXWKRUHG�E\�WKH�-DSDQHVH�VFLHQWLVWV�LQ�WKHLU�LQGLYLGXDO�
UHVHDUFK�ILHOGV������WR�LGHQWLI\�LWV�FDXVHV�DQG�WKH�PHFKDQLVP�LQ�WKH�UHVHDUFK�ILHOGV�WKDW�VXIIHUHG�
VLJQLILFDQW�GHFUHDVH�LQ�WKH�QXPEHU�RI�WKH�DUWLFOHV��DQG�����WR�GHYLVH�D�SROLF\�WR�HQFRXUDJH�FUHDWLYH�
GHYHORSPHQW��7KH�QXPEHU�RI�DUWLFOHV�E\�WKH�-DSDQHVH�VFLHQWLVWV�EHJDQ�WR�GHFUHDVH�GUDPDWLFDOO\�
DURXQG�������HVSHFLDOO\�LQ�WKH�UHVHDUFK�ILHOGV�VXFK�DV�SK\VLFV��PDWHULDOV�VFLHQFH��ELRFKHPLVWU\��
DQG�PROHFXODU�ELRORJ\��DOO�RI�WKHP�DUH�EDVLF�ILHOGV�IRU�WKH�VFLHQFH�EDVHG�LQGXVWULHV��7KH�QXPEHU�
RI�WKH�DUWLFOHV�GHFUHDVHG�UHPDUNDEO\�IRU�SK\VLFV�WKDW�OHG�WKH�DXWKRUV�WR�H[DPLQH�WKH�FRUUHODWLRQ�
EHWZHHQ�WKH�QXPEHUV�RI�VWXGHQWV�ZKR�KDG�UHJLVWHUHG�LQ�WKH�GRFWRUDO�FRXUVHV�DQG�WKH�QXPEHU�RI�
SXEOLVKHG� DUWLFOHV�� 7KH� GHFOLQH� RI� -DSDQHVH� VFLHQFH�EDVHG� LQGXVWULHV� IURP� ������ ZKLFK� ZDV�
FDXVHG�E\�GHFOLQH�RI�UHVHDUFK�DQG�GHYHORSPHQW��5	'���UHVXOWHG�LQ�IXUWKHU�GHFUHDVH�LQ�WKH�QXPEHU�
RI�DUWLFOHV�VXEPLWWHG�E\�WKH�FRPSDQ\
V�VFLHQWLVWV�ZKLFK�LQ�WXUQ�OHG�WR�D�GHFUHDVH�LQ�WKH�QXPEHU�
RI�VWXGHQWV�LQ�GRFWRUDO�FRXUVHV��&RQVHTXHQWO\��WKH�QXPEHU�RI�\RXQJ�DFDGHPLD�VFLHQWLVWV�EHJDQ�
WR�GHFUHDVH�VLQFH�HDUO\�����V��$Q�HQWLUH�SURFHVV�RI�FKDLQ�UHDFWLRQV�VWDUWLQJ�IURP�WKH�GHFOLQH�RI�
5	'�IXQFWLRQV�RI�-DSDQHVH�FRPSDQLHV�WR�WKH�GHFUHDVH�LQ�XQLYHUVLWLHV¶�DUWLFOHV�ZDV�LGHQWLILHG��
7KLV� UHDFWLRQ�ZDV� SURSRVHG� DV� D� SKHQRPHQRQ� UHVSRQVLEOH� IRU� WKH� GHFUHDVH� LQ� WKH� QXPEHU� RI�
DUWLFOHV� LQ� SK\VLFV�� ,Q� RUGHU� WR� DFKLHYH� FRQWLQXRXV� DQG� VWHDG\� GHYHORSPHQW� RI� VFLHQFH� DQG�
WHFKQRORJ\�LQ�-DSDQ�� LW� LV� LPSRUWDQW� WR�IRFXV�RQ�WKH�F\FOLFDO�FRRSHUDWLYH�UHODWLRQVKLS�EHWZHHQ�
XQLYHUVLWLHV� DQG� FRPSDQLHV� LQ� D�PRUH� LQWHUDFWLYH� DQG� UHFLSURFDO�PDQQHU��ZLWK�PRUH� DWWHQWLRQ�
WRZDUGV� HGXFDWLRQ� DQG� WUDLQLQJ� IRU� WKH� \RXQJ� DEOH� 3K'� KROGHUV�WRJHWKHU�ZLWK� PRWLYDWLQJ�
FRQVFLRXVQHVV�FKDQJHV�RI�ERWK�3K'�KROGHUV�DQG�FRPSDQLHV¶�PDQDJHUV��$OVR�FRPSDQLHV�VKRXOG�
EHFRPH�PRUH�DZDUH�RI�WKHLU�UROH�DV�SURPRWHUV�IRU�H[SDQGLQJ�WKH�GLYHUVLW\�RI�FDUHHU�RSWLRQV�IRU�
WKH�3K'�KROGHUV��
�
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����,QWURGXFWLRQ��
6LQFH�������WKHUH�KDV�EHHQ�QR�ULVH�LQ�WKH�QXPEHU�RI�VFLHQWLILF�DUWLFOHV�ZULWWHQ�E\�WKH�-DSDQHVH�VFLHQWLVWV�
�6DND�� ������ 7VXQRGD�� ������� ,Q� RUGHU� WR� FRQILUP� WKLV� VWDWXV� RI� -DSDQ� LQ� UHJDUG� WR� WKH� QXPEHU� RI�
SXEOLVKHG�DUWLFOHV��WKH�QXPEHU�RI�(QJOLVK�DUWLFOHV�LQ�WKH�ILHOG�RI�QDWXUDO�VFLHQFHV�SXEOLVKHG�GXULQJ�����±
�����ZDV� LQYHVWLJDWHG�XVLQJ�WKH�:HE�RI�6FLHQFH���:R6���)LJXUH�����7KH�QXPEHU�RI�DUWLFOHV�IRU� WKH�
8QLWHG�6WDWHV��WKH�WRSPRVW�UDQNLQJ�FRXQWU\�LQ�WKH�ZRUOG�ZLWK�UHVSHFW�WR�WKH�QXPEHU�RI�VFLHQWLILF�DUWLFOHV�
SXEOLVKHG��LQFUHDVHG�PRQRWRQLFDOO\�GXULQJ�����±������,Q�WKH�FDVH�RI�&KLQD��WKH�QXPEHU�RI�DUWLFOHV�KDV�
LQFUHDVHG�UHPDUNDEO\�DIWHU������DQG�H[FHHGHG�WKH�KDOI�RI�WKDW�RI�86�LQ�������LW�RFFXSLHG�WKH�VHFRQG�
SODFH�LQ�������
3UHYLRXVO\�� -DSDQ�KDG�RYHUWDNHQ� WKH�8QLWHG�.LQJGRP�LQ������ WR�EHFRPH� WKH� VHFRQG� LQ� WKH�ZRUOG�

UDQNLQJV�QH[W�WR�WKH�8QLWHG�6WDWHV��+RZHYHU��LQ�������WKH�QXPEHU�RI�DUWLFOHV�GLG�QRW�LQFUHDVH�IRU�-DSDQ��
DQG�LW�IROORZHG�D�GHFUHDVLQJ�WUHQG�IURP������RQZDUGV��,Q�������-DSDQ�ZDV�RYHUWDNHQ�E\�&KLQD��DQG�LQ�
������LW�ZDV�RYHUWDNHQ�E\�WKH�8�.��DQG�WKH�)HGHUDO�5HSXEOLF�RI�*HUPDQ\��ERWK�RI�ZKLFK�HQVXUHG�WKH�
VWHDG\�LQFUHDVH�LQ�WKH�QXPEHU�RI�DUWLFOHV��%\�������-DSDQ�KDG�IDOOHQ�GRZQ�WR�WKH�ILIWK�SODFH�LQ�WKH�ZRUOG�
UDQNLQJV��IROORZHG�E\�)UDQFH�LQ�WKH�VL[WK�SODFH��
7KXV��ZKLOH�WKH�QXPEHU�RI�SXEOLVKHG�DUWLFOHV�IRU�DERYH�PHQWLRQHG�FRXQWULHV�FRQWLQXHG�LQFUHDVLQJ��WKH�

DUWLFOH�SURGXFWLRQ�FDSDFLW\�RI�-DSDQ�UHDFKHG�D�SHDN�DW�DURXQG�WKH�\HDU�������DIWHU�ZKLFK�WKHUH�KDV�EHHQ�
QR�IDYRUDEOH�JURZWK��,Q�DGGLWLRQ��UHSRUWV�FRQILUPHG�WKH�GHFUHDVH�LQ�WKH�QXPEHU�RI�DUWLFOHV�LQ�LQGLYLGXDO�
ILHOGV�� H�J��� FRPSRVLWH� PDWHULDO� �1LVKLQR�� ������� HQJLQHHULQJ� �6HQJRNX�� ������� DQG� OLIH� VFLHQFHV�
�+D\DVKL���������+RZHYHU��QR�VWXG\�KDV�H[DPLQHG�WKH�FDXVHV�RI�WKLV�VXGGHQ�GHFOLQH�LQ�WKH�QXPEHU�RI�
DUWLFOHV�� ,ZDVDZD�FRPSDUHG� WKH�UHGXFWLRQ� LQ�XQLYHUVLWLHV
�EXGJHW� IRU� UHVHDUFK�DQG�HGXFDWLRQ�ZLWK� WKH�
GHFUHDVH�LQ�WKH�QXPEHU�RI�-DSDQHVH�DUWLFOHV��,ZDVDZD���������EXW�WKLV�ZDV�PHUHO\�D�TXDOLWDWLYH�GLVFXVVLRQ�
WKDW�SURYLGHG�QR�VSHFLILF�FDXVHV�IRU�WKH�GHFUHDVH�LQ�WKH�QXPEHU�RI�DUWLFOHV�DQG�EXGJHW�FXW��
7KHUHIRUH��WKH�DLPV�RI�WKLV�VWXG\�LQFOXGH�WKH�IROORZLQJV������WR�GHWHUPLQH�WKH�FDXVHV�DQG�PHFKDQLVPV�

FRQFHUQLQJ�GHSUHVVLRQ�DQG�GHFUHDVH�LQ�WKH�QXPEHU�RI�-DSDQHVH�DUWLFOHV�RI�QDWXUDO�VFLHQFHV��DQG�����WR�
H[DPLQH�WKH�IXWXUH�GLUHFWLRQ�IRU�HQFRXUDJLQJ�FUHDWLYH�GHYHORSPHQW�LQ�VFLHQFH�DQG�WHFKQRORJ\�RI�-DSDQ��
�

�
�

)LJXUH����&KDQJHV�LQ�WKH�QXPEHU�RI�VFLHQWLILF�DUWLFOHV�ZULWWHQ�LQ�(QJOLVK��6RXUFH��:HE�RI�6FLHQFH���
6&,�(;3$1'('��'XUDWLRQ������±�����'DWH�RI�VHDUFK��$XJXVW�����������

����0HWKRGV�
�
�����$UWLFOH�VHDUFK�DQG�GHULYLQJ�WKH�QXPEHU�RI�DUWLFOHV�
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7KH�:HE�RI�6FLHQFH��RI�7KRPSVRQ�5HXWHUV�/LPLWHG�ZDV�XVHG�IRU�VHDUFKLQJ�DQG�FRXQWLQJ�WKH�QXPEHU�
RI�DUWLFOHV��7KH�6FLHQFH�&LWDWLRQ�,QGH[�([SDQGHG��6&,�(;3$1'('��GDWDEDVH�ZDV�XVHG��
7KH�EDVLF�FRQGLWLRQV�DSSOLHG� IRU�DUWLFOH�VHDUFKLQJ�DUH�DV� IROORZV��/DQJXDJHV��(QJOLVK��SXEOLFDWLRQ�

\HDUV������±������DQG�GRFXPHQW�W\SHV��DUWLFOHV��7KH�VHDUFK�UHVXOWV�REWDLQHG�ZHUH�WKHQ�VHDUFKHG�IXUWKHU�
XVLQJ� WKH� ³WKH� QDUURZLQJ� IXQFWLRQ� RI� VHDUFK� UHVXOWV´� WR� REWDLQ� DUWLFOHV� KDYLQJ� WKH� REMHFWLYH�
FRXQWULHV�WHUULWRULHV�DQG�UHVHDUFK�DUHDV��
7KH�LQWHJHU�FRXQW�PHWKRG�ZDV�DGRSWHG�WR�FRXQW�WKH�QXPEHU�RI�DUWLFOHV��$Q�DUWLFOH�ZDV�FRXQWHG�IRU�D�

FHUWDLQ�FRXQWU\�RQO\�LI�LW�KDG�DW�OHDVW�RQH�DXWKRU�ZKRVH�UHVHDUFK�RUJDQL]DWLRQ�ZDV�ORFDWHG�LQ�WKH�VDPH�
FRXQWU\��)RU�H[DPSOH��D�-DSDQHVH�DUWLFOH�PHDQV��WKH�DUWLFOH�WKDW�KDV�DW�OHDVW�RQH�DXWKRU�ZKRVH�UHVHDUFK�
RUJDQL]DWLRQ�LV�ORFDWHG�LQ�-DSDQ���7KH�VDPH�UXOH�ZDV�DSSOLHG�WR�VLQJOH�DXWKRUHG�DUWLFOHV�DV�ZHOO��(YHQ�
WKRXJK�VHYHUDO�DXWKRUV�RI�DQ�DUWLFOH�EHORQJHG�WR�UHVHDUFK�RUJDQL]DWLRQV�ORFDWHG�LQ�-DSDQ��WKH�DUWLFOH�LV�
FRXQWHG� DV� RQH� UHSRUW� RI� -DSDQ�� ,Q� WKH� FDVH� RI� DQ� DUWLFOH� ZLWK� RQH� DXWKRU� EHORQJLQJ� WR� D� UHVHDUFK�
RUJDQL]DWLRQ�LQ�WKH�86�DQG�WZR�DXWKRUV�EHORQJLQJ�WR�UHVHDUFK�RUJDQL]DWLRQV�LQ�-DSDQ��WKH�DUWLFOH�LV�DGGHG�
XS�DV�RQH�IRU�WKH�86�DQG�DOVR�DV�RQH�IRU�-DSDQ��
�
2.1.1. Designation and count of countries/territories 
6SHFLDO�DWWHQWLRQ�ZDV�SDLG�WR� WKH�GHVLJQDWHG�FRXQWU\�WHUULWRULHV� OLVWHG�EHORZ������(QJODQG�DQG�:DOHV��
6FRWODQG��1RUWK�,UHODQG�ZHUH�FRXQWHG� LQ�:R6�DV�VHSDUDWH�FRXQWULHV�WHUULWRULHV��VXP�RI�VHWV� �L�H����RU��
RSHUDWLRQ��RI�WKH�QXPEHU�RI�DUWLFOHV�LQ�WKHVH�IRXU�DUHDV�ZDV�WUHDWHG�DV�WKH�QXPEHU�RI�DUWLFOHV�IRU�8�.���
����*HU��'HP��5HS���*HUPDQ�'HPRFUDWLF�5HSXEOLF��(DVW�*HUPDQ\�XQWLO�������ZDV�LQWHJUDWHG�ZLWK�)HG��
5HS��*HU���)HGHUDO�5HSXEOLF�RI�*HUPDQ\��:HVW�*HUPDQ\�XQWLO������DQG�EHFDPH�*HUPDQ\�LQ��������
VXP�RI�VHWV��L�H����RU��RSHUDWLRQ��RI�WKH�QXPEHU�RI�DUWLFOHV�LQ�WKHVH�WKUHH�FRXQWULHV��L�H���*HUPDQ\�DQG�
)HG��5HS��*HU���*HU��'HP��5HS���ZDV�WUHDWHG�DV�WKH�*HUPDQ�DUWLFOHV������&KLQD�DQG�7DLZDQ�ZHUH�WUHDWHG�
DV�VHSDUDWHG�FRXQWULHV�LQ�:R6�DQG�WKH�LQGLYLGXDO�FRXQW�ZDV�FRQVLGHUHG��
�
2.1.2. Count of research area 
$V�XS�WR�VL[�UHVHDUFK�DUHDV�ZHUH�DVVLJQHG�WR�HDFK�MRXUQDO�DUWLFOH�UHJLVWHUHG�LQ�WKH�GDWDEDVH��RQH�DUWLFOH�
ZDV�DGGHG�XS�UHSHDWHGO\�LQ�VL[�UHVHDUFK�DUHDV�DW�WKH�PRVW��
�
2.1.3. Count of the number of articles according to author's affiliation 
$W�ILUVW��WKH�DUWLFOHV�ZHUH�VHOHFWHG�RQ�WKH�EDVLV�RI�WKH�EHORZ�PHQWLRQHG�FRQGLWLRQV��3XEOLFDWLRQ�\HDUV��
����±������FRXQWULHV�WHUULWRULHV��-DSDQ��UHVHDUFK�DUHD��SK\VLFV��6HFRQG��WKH�FRXQW�RI�DUWLFOHV�DFFRUGLQJ�
WR�WKH�DIILOLDWLRQ�RI�DXWKRUV�ZDV�FRQVLGHUHG��7KLUG��WKH�DUWLFOHV�RI�WKH�WRS����UDQNLQJ�XQLYHUVLWLHV��$��DQG�
WRS���UDQNLQJ�FRPSDQLHV��%��ZHUH�VHOHFWHG��)LQDOO\��WKH�QXPEHU�RI�DUWLFOHV�LQ��$��DQG��%��JURXSV�IRU�
HDFK�\HDU�ZDV�VXPPHG�XS��
 
�����1XPEHU�RI�VWXGHQWV�LQ�PDVWHU¶V�DQG�GRFWRUDO�FRXUVHV�
7KH�QXPEHU�RI�UHJLVWHUHG�VWXGHQWV��DSSOLFDQWV��DQG�QHZ�JUDGXDWHV�LQ�PDVWHU¶V�DQG�GRFWRUDO�FRXUVHV�RI�
QDWLRQDO�� SXEOLF�� DQG� SULYDWH� XQLYHUVLWLHV� LQ� -DSDQ�ZHUH� FKHFNHG� XVLQJ� WKH� ³Report on School Basic 
Survey: Institution of Higher Education, the 1970 – 2013 fiscal year version�� HGLWHG�E\�0LQLVWU\�RI�
(GXFDWLRQ���0LQLVWU\�RI�(GXFDWLRQ��&XOWXUH��6SRUWV��6FLHQFH�DQG�7HFKQRORJ\��1DWLRQDO�3ULQWLQJ�%XUHDX��
-DSDQ�����������´��
�
�����&RUUHODWLRQ�FRHIILFLHQWV�
7KH�FRUUHODWLRQ�FRHIILFLHQWV�ZHUH�FDOFXODWHG�E\�XVLQJ�IXQFWLRQV�IRU�FDOFXODWLQJ�FRUUHODWLRQ�RU�UHJUHVVLRQ�
DQDO\VLV�RI�VSUHDGVKHHW�VRIWZDUH��0LFURVRIW�([FHO��������

�
�����6DOHV�DPRXQW��YDOXH�DGGHG�VXP��DQG�RUGLQDU\�SURILW�RI�VHYHQ�-DSDQHVH�FRPSDQLHV�
7KH�VDOHV�DPRXQW��YDOXH�DGGHG�VXP�DQG�RUGLQDU\�SURILW�IRU�VHYHQ�-DSDQHVH�FRPSDQLHV�EHORQJLQJ�WR�WKH�
VHPLFRQGXFWRU� DQG� HOHFWULF� HTXLSPHQW� LQGXVWU\� �QDPHO\�3DQDVRQLF��+LWDFKL��7RVKLED��1(&��)XMLWVX��
0LWVXELVKL�(OHF��6RQ\��ZHUH� VHDUFKHG�XVLQJ� WKH�GDWDEDVHV� VXFK� DV�1(('6�&'�520�'9'� �1LNNHL�
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)LQDQFLDO�'DWD�YHUVLRQ�����������9DOXHV�DW�WKH�WHUPLQDO�DFFRXQW�IRU�HYHU\�EXVLQHVV�\HDU�IURP������WR�
�����ZHUH�FRQVLGHUHG�IRU�WKH�VHYHQ�FRPSDQLHV��
�
�����6HDUFKLQJ�RI�QHZVSDSHU�DUWLFOHV�
%\�XVLQJ�WKH�1LNNHL�7HOHFRP�GDWDEDVH��QHZVSDSHU�DUWLFOHV�KDYLQJ�WKH�NH\ZRUG�³6HQWDNX�WR�6KXFKX´�
�6HOHFWLRQ�DQG�&RQFHQWUDWLRQ��ZHUH�H[WUDFWHG�IURP�DOO�DUWLFOHV�LQ�WKH�PRUQLQJ�HGLWLRQ�RI�1LKRQ�.HL]DL�
6KLPEXQ��ZKLFK�ZDV�SXEOLVKHG�IURP�-DQXDU\���������WR�'HFHPEHU�����������

����5HVXOWV�

������&KDQJHV�LQ�WKH�QXPEHU�RI�-DSDQHVH�DUWLFOHV�LQ�VHYHUDO�UHVHDUFK�ILHOGV�
)LJXUH���VKRZV�WKH�FKDQJHV�LQ�WKH�QXPEHU�RI�-DSDQHVH�DUWLFOHV�LQ�WHQ�UHVHDUFK�ILHOGV��SK\VLFV��FKHPLVWU\��
HQJLQHHULQJ�� PDWHULDOV� VFLHQFH�� ELRFKHPLVWU\� DQG� PROHFXODU� ELRORJ\�� QHXURVFLHQFHV� DQG� QHXURORJ\��
SKDUPDFRORJ\�DQG�SKDUPDF\��RQFRORJ\��FHOO�ELRORJ\��DQG�SRO\PHU�VFLHQFH��
$IWHU� WKH�PLG�����V�� WKH�QXPEHU�RI�-DSDQHVH�VFLHQWLILF�DUWLFOHV�GHFUHDVHG�RU�ZDV�GHOD\HG�LQ�PDQ\�

UHVHDUFK�ILHOGV��,Q�SDUWLFXODU��WKH�QXPEHU�RI�DUWLFOHV�LQ�SK\VLFV�DQG�PDWHULDOV�VFLHQFH��ELRFKHPLVWU\�DQG�
PROHFXODU�ELRORJ\��ZKLFK�DUH�EDVLF�VFLHQFHV�WR�VXSSRUW�WKH�VFLHQFH�EDVHG�LQGXVWULHV��KDYH�EHHQ�GHFUHDVHG�
VLQFH�DURXQG�������$PRQJ�WKHP��WKH�QXPEHU�RI�DUWLFOHV�LQ�SK\VLFV�WKDW�OHG�VFLHQFH�DQG�WHFKQRORJ\�RI�
-DSDQ�KDV�EHHQ�GHFUHDVLQJ�GUDPDWLFDOO\�VLQFH�������7KLV�GHQRWHV�D�QRWDEOH�SKHQRPHQRQ�WR�IRUHWHOO�WKH�
IXWXUH�RI�WKH�-DSDQHVH�VFLHQFH�DQG�WHFKQRORJ\��
&KHPLVWU\�LV�DOVR�RQH�RI�WKH�EDVLF�VFLHQFHV�WR�SOD\�D�SDUW�LQ�WKH�VFLHQFH�EDVHG�LQGXVWULHV��+RZHYHU�

XQOLNH�SK\VLFV��WKH�QXPEHUV�RI�-DSDQHVH�DUWLFOHV�LQ�FKHPLVWU\�VWD\HG�DOPRVW�XQFKDQJHG�LQ�WKH�����V��L�H���
WKH�VLWXDWLRQ�RI�FKHPLVWU\�ZDV�WRWDOO\�GLIIHUHQW�IURP�GUDVWLFDOO\�GHFUHDVLQJ�WHQGHQF\�LQ�SK\VLFV��
�

�
�

)LJXUH����&KDQJHV�LQ�WKH�QXPEHU�RI�-DSDQHVH�VFLHQWLILF�DUWLFOHV�ZULWWHQ�LQ�(QJOLVK�LQ�WHQ�UHVHDUFK�ILHOGV��
6RXUFH��:HE�RI�6FLHQFH���6&,�(;3$1'('��'XUDWLRQ�������������'DWH�RI�VHDUFK��$XJXVW�����������

������1XPEHU�RI�DUWLFOHV�LQ�SK\VLFV�DQG�UHJLVWHUHG�GRFWRUDO�VWXGHQWV��
)LJXUH���GLVSOD\V�WKH�FKDQJHV�LQ�D��WKH�QXPEHU�RI�-DSDQHVH�DUWLFOHV�LQ�SK\VLFV������±������VROLG�OLQH��
DQG�E��WKH�QXPEHU�RI�VWXGHQWV�UHJLVWHUHG�LQ�GRFWRUDO�FRXUVHV�LQ�SK\VLFV�LQ�-DSDQHVH�XQLYHUVLWLHV��LQFOXGLQJ�
QDWLRQDO�RU�SXEOLF�DV�ZHOO�DV�SULYDWH�RQHV������±������FORVHG�GLDPRQG���,Q�WKLV�ILJXUH��WKH�UHJLVWHUHG�
VWXGHQWV�DUH�UHJDUGHG�WR�EH�DFWLYHO\�FRQGXFWLQJ�UHVHDUFK��
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7KH�QXPEHU� RI� VWXGHQWV� LV� WKH� WRWDO� QXPEHU�RI� VWXGHQWV�ZKR�ZHUH� LQ� WKH� WKUHH�JUDGHV�RI�GRFWRUDO�
FRXUVHV�PDMRULQJ�LQ�SXUH�DQG�DSSOLHG�SK\VLFV��'XULQJ�WKLV�WLPH��WKH�DYHUDJH�SHUFHQWDJH�RI�VWXGHQWV�ZKR�
PDMRUHG� LQ�SXUH�SK\VLFV�ZDV��������7KH�QXPEHU�RI� VWXGHQWV� UHDFKHG�D�SHDN�YDOXH� LQ�������DQG� WKH�
FKDQJH�UDQJHG�IURP������±������GXULQJ�����±������2Q�WKH�RWKHU�KDQG��WKH�QXPEHU�RI�DUWLFOHV�UHDFKHG�
LWV�SHDN�LQ�������LW�LQFUHDVHG�IURP�������DUWLFOHV�LQ������WR��������DUWLFOHV�LQ�������+RZHYHU��WKH�FRXQW�
VXGGHQO\�GHFUHDVHG�WR��������DUWLFOHV�LQ�������
�

�
�

)LJXUH����&KDQJHV�LQ�WKH�QXPEHU�RI�-DSDQHVH�DUWLFOHV�RI�SK\VLFV�DQG�WKH�QXPEHU�RI�VWXGHQWV�LQ�GRFWRUDO�
FRXUVHV�LQ�WKH�PDMRU�RI�SXUH�DQG�DSSOLHG�SK\VLFV��FORVHG�GLDPRQG��GRFWRUDO�VWXGHQWV�LQ�SXUH�SK\VLFV�DQG�
DSSOLHG� SK\VLFV� �����±������� RSHQ� GLDPRQG�� WKH� QXPEHU� RI� GRFWRUDO� VWXGHQWV� LQ� SXUH� DQG� DSSOLHG�
SK\VLFV�PRYHG�IRU�VL[�\HDUV�WR�WKH�ULJKW�RI�WKH�ILJXUH��WR�GLUHFWLRQ�RI�IXWXUH���VROLG�OLQH��WKH�QXPEHU�RI�
-DSDQHVH�DUWLFOHV�RI�SK\VLFV�ZULWWHQ�LQ�(QJOLVK��EODFN�DUURZV�LQGLFDWH�ZKLFK�D[HV�VKRXOG�EH�UHIHUUHG��
6RXUFH�RI�WKH�QXPEHU�RI�VWXGHQWV��³5HSRUW�RQ�6FKRRO�%DVLF�6XUYH\��,QVWLWXWLRQ�RI�+LJKHU�(GXFDWLRQ��WKH�
����±�����ILVFDO�\HDU�YHUVLRQ´��6RXUFH�RI�WKH�QXPEHU�RI�DUWLFOHV��:HE�RI�6FLHQFH���6&,�(;3$1'('��
'XUDWLRQ������±�������'DWH�RI�VHDUFK���$XJXVW������������
�
,Q�RUGHU�WR�LQYHVWLJDWH�WKH�IDFWRUV�UHODWHG�WR�WKH�GHFUHDVH�LQ�WKH�QXPEHU�RI�DUWLFOHV�LQ�SK\VLFV�� LW� LV�

LPSRUWDQW�WR�HVWLPDWH�WKH�UDWLR�RI�WKH�QXPEHU�RI�DUWLFOHV�WKDW�GRFWRUDO�VWXGHQWV�ZURWH�DV�WKH�ILUVW�DXWKRU���
,W�VKRXOG�EH�QRWHG�WKDW�WKH�GRFWRUDO�FDQGLGDWH�VWXGHQWV�DUH�UHTXLUHG�WR�KDYH�SXEOLVKHG�VHYHUDO�DUWLFOHV�

LQ� DFDGHPLF� MRXUQDOV� WR� VXEPLW� D� GRFWRUDO� GLVVHUWDWLRQ�� 7KH� QXPEHU� RI� WKH� DUWLFOHV� UHTXLUHG� WR� EH�
SXEOLVKHG�YDULHV�DFFRUGLQJ�WR�XQLYHUVLWLHV�RU�GRFWRUDO�FRXUVHV��)RU�H[DPSOH��WKH�IROORZLQJ�UHTXLUHPHQWV�
DUH�OLVWHG�LQ�WKH�H[DPLQDWLRQ�UXOHV�IRU�VHYHQ�PDMRU�ILHOGV�LQ�WKH�(DUO\�&RPSOHWLRQ�3URJUDP�RI�*UDGXDWH�
6FKRRO�RI�3XUH�DQG�$SSOLHG�6FLHQFHV�DW�8QLYHUVLW\�RI�7VXNXED�����0DWKHPDWLFV��PRUH�WKDQ�WZR�DUWLFOHV��
WKRVH�DUWLFOHV�PXVW�KDYH�EHHQ�DFFHSWHG�RU�SXEOLVKHG�E\�LQWHUQDWLRQDO�DFDGHPLF�MRXUQDOV��RQH�PXVW�EH�
GRQH�E\�D�VLQJOH�DXWKRU�����3K\VLFV��PRUH�WKDQ�WKUHH�DUWLFOHV��WKRVH�DUWLFOHV�PXVW�KDYH�EHHQ�DFFHSWHG�RU�
SXEOLVKHG�E\�LQWHUQDWLRQDO�DFDGHPLF�MRXUQDOV�����&KHPLVWU\��LQ�WRWDO�PRUH�WKDQ�WKUHH�DUWLFOHV�LQ�ZKLFK�D�
FDQGLGDWH� VWXGHQW� VKRXOG� KDYH� FRQWULEXWHG� DV� WKH� ILUVW� DXWKRU� RU� DV� DQ� H[FHOOHQW� FRZRUNHU�� DQG�
IXUWKHUPRUH�WKRVH�DUWLFOHV�KDYH�EHHQ�DFFHSWHG�RU�SXEOLVKHG�E\�LQWHUQDWLRQDO�DFDGHPLF�MRXUQDOV��LQFOXGLQJ�
SURFHHGLQJV� RI� LQWHUQDWLRQDO� FRQIHUHQFHV�� ���1DQR�VFLHQFH� DQG�1DQR�WHFKQRORJ\�� LQ� WRWDO�PRUH� WKDQ�
WKUHH�DUWLFOHV�LQ�ZKLFK�D�FDQGLGDWH�VWXGHQW�VKRXOG�KDYH�FRQWULEXWHG�DV�WKH�ILUVW�DXWKRU��DQG�IXUWKHUPRUH�
WKRVH� DUWLFOHV� PXVW� KDYH� EHHQ� DFFHSWHG� RU� SXEOLVKHG� E\� LQWHUQDWLRQDO� DFDGHPLF� MRXUQDOV�� LQFOXGLQJ�
SURFHHGLQJV� RI� LQWHUQDWLRQDO� FRQIHUHQFHV�� ��� $SSOLHG� 3K\VLFV�� PRUH� WKDQ� WKUHH� DUWLFOHV� LQ� ZKLFK� D�
FDQGLGDWH�VWXGHQW�VKRXOG�KDYH�FRQWULEXWHG�DV�WKH�ILUVW�DXWKRU��WKRVH�DUWLFOHV�PXVW�KDYH�EHHQ�DFFHSWHG�RU�
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SXEOLVKHG�E\�LQWHUQDWLRQDO�DFDGHPLF�MRXUQDOV�����0DWHULDOV�6FLHQFH��PRUH�WKDQ�WKUHH�DUWLFOHV�LQ�ZKLFK�D�
FDQGLGDWH�VWXGHQW�VKRXOG�KDYH�FRQWULEXWHG�DV�WKH�ILUVW�DXWKRU��DQG�IXUWKHUPRUH�WKRVH�DUWLFOHV�VKRXOG�KDYH�
EHHQ�DFFHSWHG�RU�SXEOLVKHG�E\�LQWHUQDWLRQDO�DFDGHPLF�MRXUQDOV�����0DWHULDOV�6FLHQFH�DQG�(QJLQHHULQJ��
PRUH� WKDQ�IRXU�DUWLFOHV� LQ�ZKLFK�D�FDQGLGDWH�VWXGHQW�VKRXOG�KDYH�FRQWULEXWHG�DV� WKH�ILUVW�DXWKRU��DQG�
IXUWKHUPRUH�WKRVH�DUWLFOHV�PXVW�KDYH�EHHQ�DFFHSWHG�RU�SXEOLVKHG�E\�LQWHUQDWLRQDO�DFDGHPLF�MRXUQDOV��
$FFRUGLQJ�WR�WKH�H[DPLQDWLRQ�UXOHV�RI�WKHVH�VHYHQ�PDMRU�ILHOGV��WKH�QXPEHU�RI�DUWLFOHV�QHHGHG�RQ�DQ�

DYHUDJH� LV�PRUH� WKDQ� WKUHH�DUWLFOHV� LQ�ZKLFK�D�FDQGLGDWH�VWXGHQW�VKRXOG�KDYH�FRQWULEXWHG�DV� WKH� ILUVW�
DXWKRU�RU�DV�DQ�H[FHOOHQW�FRZRUNHU��DQG�IXUWKHUPRUH��WKRVH�DUWLFOHV�PXVW�KDYH�EHHQ�DOUHDG\�SXEOLVKHG�RU�
DFFHSWHG�E\�LQWHUQDWLRQDO�DFDGHPLF�MRXUQDOV��,I�GRFWRUDO�VWXGHQWV�VWXG\LQJ�SXUH�RU�DSSOLHG�SK\VLFV�KDYH�
SXEOLVKHG�WKUHH�DUWLFOHV�DV�WKH�ILUVW�DXWKRU�GXULQJ�WKHLU�WKUHH�\HDUV�RI�GRFWRUDO�FRXUVHV�RQ�DQ�DYHUDJH��WKH�
WRWDO�QXPEHU�RI�DUWLFOHV�RI�ZKLFK�WKH�ILUVW�DXWKRU�ZHUH�D�GRFWRUDO�VWXGHQW�ZLOO�EH�DW�PRVW�����RI�WKH�WRWDO�
QXPEHU�RI�-DSDQHVH�DUWLFOHV�LQ�SK\VLFV��7KLV�LQGLFDWHV�WKH�PLQLPXP�SRVVLELOLW\�RI�WKH�QXPEHU�RI�GRFWRUDO�
VWXGHQWV�DFWLQJ�DV�WKH�PDLQ�IDFWRU�FRQWUROOLQJ�WKH�WUHQG�RI�WKH�QXPEHU�RI�-DSDQHVH�DUWLFOHV�RI�SK\VLFV��
)XUWKHUPRUH��DV�VKRZQ�LQ�)LJXUH����WKH�SHDN�SRVLWLRQ�RI�ERWK�WKH�FXUYHV��WKH�QXPEHU�RI�DUWLFOHV�DQG�

WKH�QXPEHU�RI�VWXGHQWV��LV�RXW�RI�SKDVH�E\���WR���\HDUV��WKHUHIRUH�LW�LV�LPSRVVLEOH�WR�VHH�KLJK�FRUUHODWLRQ�
DPRQJ�ERWK�FXUYHV���
,Q�RUGHU�WR�DFKLHYH�WKH�KLJK�FRUUHODWLRQ�EHWZHHQ�WKHVH�WZR�FXUYHV������VWXGHQWV¶�FXUYH�LV�PRYHG�LQ�

SDUDOOHO�WR�WKH�ULJKW�IRU�VL[�\HDUV��DQG�����WKH�WZR�SHDNV�RI�WKH�PRYHG�VWXGHQWV¶�FXUYH�DQG�WKH�DUWLFOHV¶�
FXUYHV�DUH�DOORZHG�WR�PHHW�DW�������7KXV��WKH�VWXGHQWV�FXUYH�PRYHG�WR�WKH�ULJKW�VLGH�RI�WKH�ILJXUH�IRU�VL[�
\HDUV��DQG�WKH�QHZ�VWXGHQWV�FXUYH�ZDV�RYHUODLG�RQ�)LJXUH�����
)LJXUH���VKRZV�UHODWLRQV�EHWZHHQ�FRUUHODWLRQ�FRHIILFLHQW�µ5¶�DQG�WKH�QXPEHU�RI�\HDUV�PRYHG�µQ¶��5�

ZDV�FDOFXODWHG�E\�PRYLQJ�GDWD�RI�WKH�QXPEHU�RI�VWXGHQWV�RI�����±�����IRU�HYHU\�RQH�\HDU��Q� ��±����
DQG�FRPSDULQJ�WKHP�ZLWK�WKH�FRUUHVSRQGLQJ�WZHOYH�\HDUV
�GDWD�RI�WKH�QXPEHU�RI�DUWLFOHV��7KH�5�Q�FXUYH�
EHFDPH�WKH�FRQYH[�FXUYH�WR�WKH�XSSHU�GLUHFWLRQ�DQG�UHDFKHG�WKH�SHDN�YDOXH�ZLWK�Q� ��±���7KLV�VXJJHVWV�
WKDW�D�FKDQJH�LQ�WKH�QXPEHU�RI�GRFWRUDO�VWXGHQWV�PD\�KDYH�DQ�LQIOXHQFH�RQ�WKH�QXPEHU�RI�DUWLFOHV��±��
\HDUV� ODWHU��$V�PHQWLRQHG� DERYH�� WKH� ILUVW� DXWKRUV�RI� DSSUR[LPDWHO\�����RI� WKH� -DSDQHVH� DUWLFOHV�RI�
SK\VLFV�DUH�VXSSRVHG�WR�EH�GRFWRUDO�VWXGHQWV��L�H���WKH�ILUVW�DXWKRU�RI�WKH�UHPDLQLQJ�DSSUR[LPDWHO\�����
DUWLFOHV�VKRXOG�EH�UHVHDUFKHUV�H[FHSW�WKH�VWXGHQWV��,I�VR��LW�LV�OHJLWLPDWH�WR�DVVXPH�WKDW�WKH�QXPEHU�RI�
-DSDQHVH�DUWLFOHV�RI�SK\VLFV�PD\�FKDQJH�GHSHQGLQJ�RQ�WKH�QXPEHU�RI�UHVHDUFKHUV�H[FHSW�WKH�GRFWRUDO�
VWXGHQWV��
)LJXUH��� VXJJHVWV� WKDW� FKDQJHV� LQ� WKH�QXPEHU�RI� VWXGHQWV� LQ�GRFWRUDO� FRXUVHV�PLJKW� LQIOXHQFH� WKH�

QXPEHU�RI�DUWLFOHV�SXEOLVKHG�VL[�WR�VHYHQ�\HDUV�ODWHU��,I�VR��LW�LV�VDIH�WR�DVVXPH�WKDW�WKH�GRFWRUDO�VWXGHQWV��
ZKR�ZHUH����WR����\HDUV�ROG�LQ�������EHFDPH����WR����\HDUV�ROG�UHVHDUFKHUV�DIWHU�VL[�WR�VHYHQ�\HDUV�DQG�
ZURWH�PDQ\�DUWLFOHV�PRVW�HIIHFWLYHO\�LQ�WKHLU�OLIH��7KLV�ZRXOG�H[SODLQ�WKH�IDFW�WKDW�WKH�QXPEHU�RI�-DSDQHVH�
DUWLFOHV�LQ�SK\VLFV�UHDFKHG�WKH�SHDN�YDOXH�LQ������TXDOLWDWLYHO\�DV�WKH�]HURWK�DSSUR[LPDWLRQ��
<RQHWDQL�HW�DO��FDUULHG�RXW�DQ�DQDO\VLV�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�LQSXW�DQG�RXWSXW�SURFHVVHV�LQ�WKH�

SURGXFWLRQ�RI�DUWLFOHV�IRU�����-DSDQHVH�XQLYHUVLWLHV�����QDWLRQDO�XQLYHUVLWLHV�����SXEOLF�XQLYHUVLWLHV�����
SULYDWH� XQLYHUVLWLHV�� �<RQHWDQL�� �������7KH\�XVHG� WKH� UHVXOW� RI�1DJDRND� HW� DO�� �1DJDRND�� ������ DQG�
DVVXPHG�WKDW�WKH�DUWLFOHV�RI�QDWXUDO�VFLHQFHV�ZHUH�VXEPLWWHG�WR�WKH�DFDGHPLF�MRXUQDOV�DIWHU�WZR�\HDUV�RQ�
DQ�DYHUDJH�FRYHULQJ�WKH�GXUDWLRQ�IURP�LQSXW�WR�RXWSXW��:LWK�UHJDUG�WR�WKH�LQWHUWHPSRUDO�GLIIHUHQFH��LW�
ZDV�IRXQG�WKDW�WKH�QXPEHU�RI�WHDFKHUV�ZDV�SRVLWLYHO\�UHODWHG�ZLWK�WKH�QXPEHU�RI�DUWLFOHV�LQ�FRPSDULVRQ�
ZLWK�WKH�QXPEHU�RI�GRFWRUDO�VWXGHQWV�ZKR�ZHUH�QHJDWLYHO\�UHODWHG�ZLWK�WKH�QXPEHU�RI�DUWLFOHV��
7KHUH�PD\�EH�WZR�SRVVLEOH�UHDVRQV�DV�WR�ZK\�WKH�QXPEHUV�RI�DUWLFOHV�DQG�GRFWRUDO�VWXGHQWV�GLG�QRW�

UHODWH� WR� HDFK� RWKHU� LQ� WKHLU� VWXG\�� ���� WKH� HQWLUH� VWUHDP� RI� QDWXUDO� VFLHQFHV� �LQFOXGLQJ� VFLHQFH��
HQJLQHHULQJ�� DQG� DJULFXOWXUH�� KHDOWK� >PHGLFLQH�� GHQWLVWU\� DQG�SKDUPDF\@��ZHUH� WUHDWHG� DV� REMHFWV� IRU�
DQDO\VLV��DQG�����GXUDWLRQ�IURP�LQSXW�WR�RXWSXW�ZDV�DVVXPHG�WR�EH�RI�WZR�\HDUV��
�
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�
)LJXUH����7KH�FRUUHODWLRQ�FRHIILFLHQW�5�EHWZHHQ� WKH�QXPEHU�RI� -DSDQHVH�DUWLFOHV�RI�SK\VLFV� DQG� WKH�
QXPEHU�RI�GRFWRUDO�VWXGHQWV�LQ�WKH�PDMRU�RI�SK\VLFV��Q��WKH�QXPEHU�RI�\HDUV�IRU�ZKLFK�WKH�QXPEHU�RI�
VWXGHQWV�FXUYH�LV�PRYHG�LQ�SDUDOOHO��6RXUFH�RI�WKH�QXPEHU�RI�VWXGHQWV��³Report on School Basic Survey: 
Institution of Higher Education, the 1992–2003 fiscal year version´��6RXUFH�RI�WKH�QXPEHU�RI�DUWLFOHV��
:HE�RI�6FLHQFH���6&,�(;3$1'('��'XUDWLRQ������±�������'DWH�RI�VHDUFK��$XJXVW������������

������&KDQJHV�LQ�WKH�QXPEHU�RI�-DSDQHVH�DUWLFOHV�LQ�SK\VLFV��,QIOXHQFH�RI�DXWKRU
V�DIILOLDWLRQ 
$PRQJ�WKH�DUWLFOHV�LQ�SK\VLFV�SXEOLVKHG�LQ�����±������WKH�DUWLFOHV�WKDW�KDG�DW�OHDVW�RQH�DXWKRU�EHORQJLQJ�
WR�D�-DSDQHVH�UHVHDUFK�RUJDQL]DWLRQ�ZHUH�H[WUDFWHG��DQG�WKH�DUWLFOHV�ZHUH�GLYLGHG�LQWR�WZR�JURXSV��L�H���
XQLYHUVLW\� DQG� SULYDWH� FRPSDQ\�� UHSUHVHQWHG� E\� WKH� WRS� ��� XQLYHUVLWLHV� DQG� WKH� WRS� �� FRPSDQLHV��
UHVSHFWLYHO\��
7KH�WRS����XQLYHUVLWLHV��VHTXHQWLDOO\�IURP�WKH�WRS��LQFOXGHG�LQ�WKH�VWXG\�ZHUH�8QLYHUVLW\�RI�7RN\R��

7RKRNX� 8QLYHUVLW\�� 2VDND� 8QLYHUVLW\�� .\RWR� 8QLYHUVLW\�� 7RN\R� ,QVWLWXWH� RI� 7HFKQRORJ\�� 1DJR\D�
8QLYHUVLW\��7VXNXED�8QLYHUVLW\��.\XVKX�8QLYHUVLW\��+RNNDLGR�8QLYHUVLW\��DQG�+LURVKLPD�8QLYHUVLW\��
6LPLODUO\��WKH�WRS���FRPSDQLHV�ZHUH�3DQDVRQLF��177��)XMLWVX��7RVKLED��+LWDFKL��0LWVXELVKL�(OHF���7R\RWD�
0RWRU�&RUSRUDWLRQ��1(&��DQG�6RQ\���
)LJXUH�����VKRZV�WKH�FKDQJHV�LQ�WKH�QXPEHU�RI�-DSDQHVH�DUWLFOHV�LQ�SK\VLFV�IRU�WKH�WRS����XQLYHUVLWLHV�

DQG�DOVR�WKH�WRS���FRPSDQLHV�IURP������WR�������$V�VKRZQ�LQ�)LJXUH������WKH�FKDQJHV�LQ�WKH�QXPEHU�RI�
DUWLFOHV�RI�WKH�XQLYHUVLWLHV�DFFRUGHG�ZLWK�WKRVH�RI�WKH�-DSDQHVH�DUWLFOHV�ZHOO��ERWK�RI�WKHP�UHDFKHG�SHDNV�
LQ������DQG�GHFUHDVHG�PRQRWRQLFDOO\�XQWLO�������7KH�QXPEHU�RI�DUWLFOHV�RI�WKH�FRPSDQLHV�UHDFKHG�WKH�
OHYHO�RI�������UHSRUWV�D�\HDU�LQ�WKH�HDUO\�����V�DQG�PDLQWDLQHG�WKLV�OHYHO�IRU�VHYHUDO�\HDUV��+RZHYHU��LW�
EHJDQ�WR�GHFUHDVH�LQ������DQG�KDV�EHHQ�GHFUHDVLQJ�FRQWLQXRXVO\�XQWLO�������7KH�FKDQJHV�LQ�WKH�QXPEHU�
RI�-DSDQHVH�DUWLFOHV�LQ�SK\VLFV�LQ������FDQ�EH�LOOXVWUDWHG�DV�D�FXUYH�ZLWK�RQH�SHDN��+RZHYHU�� LQ�WKLV�
FXUYH��WZR�SHDNV�ZHUH�LQFOXGHG��L�H���RQH�SHDN�GHQRWHG�WKH�FRPSDQLHV�LQ�WKH�HDUO\�����V��DQG�WKH�RWKHU�
SHDN�GHQRWHG�WKH�XQLYHUVLWLHV�LQ�������
)LJXUH�����VKRZV�WKH�QXPEHU�RI�FRPSDQLHV¶�DUWLFOHV�DQG�FRQWULEXWLRQ�UDWLRV�RI�WKH�FRPSDQLHV�DPRQJ�

DOO�-DSDQHVH�DUWLFOHV�LQ�SK\VLFV��,Q�WKH�HDUO\�����V��WKH�QXPEHU�RI�DUWLFOHV�SXEOLVKHG�E\�WKH�FRPSDQLHV�
ZDV�D�OLWWOH�KLJKHU�WKDQ����UG�RI�WKDW�RI�WKH�XQLYHUVLWLHV��GDWD�ZDV�QRW�VKRZQ���7KLV�IDFW�VXJJHVWV�WKDW�WKH�
UHVHDUFK�DFWLYLWLHV�RI�WKH�FRPSDQLHV�KDG�D�ODUJH�LQIOXHQFH�RQ�-DSDQHVH�UHVHDUFK�LQ�SK\VLFV�LQ�WKH�HDUO\�
����V��,Q�������WKH�ODUJHVW�QXPEHU�RI�DUWLFOHV�E\�WKHVH�FRPSDQLHV�ZHUH�SXEOLVKHG�LQ�D�VLQJOH�\HDU�ZKLFK�
PDUNHG�WKH������KRZHYHU��LW�EHJDQ�WR�GHFUHDVH�IURP������RQZDUGV�ZLWK�OHVV�WKDQ�����LQ������DQG����
LQ��������
$FFRUGLQJ�WR�WKH�VXUYH\�E\�1DJDPLQH�HW�DO���WKH�QXPEHU�RI�FRQIHUHQFH�SUHVHQWDWLRQV�RQ�WKH����PDMRU�

HOHFWURQLFV�PDQXIDFWXUHUV� �QDPHO\� 3DQDVRQLF�� 6RQ\��+LWDFKL�� 7RVKLED��1(&��&DQRQ�� )XMLWVX�� 6KDUS��
0LWVXELVKL�(OHF���DQG�6DQ\R�(OHF���DW�WKH�-DSDQ�6RFLHW\�RI�$SSOLHG�3K\VLFV�UHDFKHG�LWV�KLJKHVW�YDOXH�LQ�
����±������1DJDPLQH���������
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<DPDJXFKL�LQYHVWLJDWHG�WKH�QXPEHU�RI�DUWLFOHV�RI�QLQH�RWKHU�-DSDQHVH�FRPSDQLHV�LQ�WKH�VHPLFRQGXFWRU�
LQGXVWU\�DQG�HOHFWULF�HTXLSPHQW�LQGXVWU\��L�H���177��+LWDFKL��1(&��7RVKLED��0LWVXELVKL�(OHF���)XMLWVX��
0DWVXVKLWD�(OHF���6RQ\��DQG�&DQRQ��+H�HVWLPDWHG�WKHLU�GHJUHH�RI�FRQWULEXWLRQ��WKH�QXPEHU�RI�DUWLFOHV�RI�
WKH�FRPSDQLHV�GLYLGHG�E\�WKH�WRWDO�QXPEHU�RI�-DSDQHVH�DUWLFOHV��DQG�UHSRUWHG�WKDW�WKH�FRQWULEXWLRQ�RI�
WKHVH�FRPSDQLHV�UHDFKHG�WKH�SHDN�YDOXHV�LQ�����±������<DPDJXFKL����������
7KHVH�UHVXOWV�VXJJHVW�WKDW�WKH�UHVRXUFHV�WKDW�ZHUH�LQYHVWHG�LQWR�UHVHDUFK�DQG�GHYHORSPHQW��5	'��E\�

WKH�-DSDQHVH�FRPSDQLHV�LQ�WKH�VHPLFRQGXFWRU�DQG�HOHFWULF�HTXLSPHQW�LQGXVWU\�ZHUH�VWULFWO\�OLPLWHG�DQG�
VXSSUHVVHG�LQ�WKH�HDUO\�����V��&KDQJHV�LQ�WKH�QXPEHU�RI�GRFWRUDO�VWXGHQWV�LQ�SK\VLFV��GDVKHG�OLQH��LV�
VKRZQ�LQ�)LJXUH������7KH�QXPEHU�RI�DUWLFOHV�E\�WKH�-DSDQHVH�FRPSDQLHV�HQWHUHG�D�VWDJQDWLRQ�SHULRG�LQ�
�����DQG�WKHQ�GHFUHDVHG�IURP������RQZDUGV��7KH�QXPEHU�RI�GRFWRUDO�VWXGHQWV�UHDFKHG�D�SHDN�YDOXH�LQ�
������ZKLFK�URXJKO\�FRLQFLGHG�ZLWK�WKH�HQG�RI�WKH�VWDJQDWLRQ�SHULRG�DQG�WKH�EHJLQQLQJ�RI�GHFUHDVH�LQ�
WKH�QXPEHU�RI�WKH�SXEOLFDWLRQ�RI�FRPSDQLHV¶�DUWLFOHV���
$�VHULHV�RI�HYHQWV�IURP�WKH�VWDJQDWLRQ�LQ�WKH�SXEOLFDWLRQ�RI�WKH�FRPSDQLHV
�DUWLFOHV�WR�WKH�GHFUHDVH�LQ�

WKH� QXPEHU� RI� XQLYHUVLWLHV
� DUWLFOHV� KDSSHQHG� VHTXHQWLDOO\�� )LUVW�� VWDJQDWLRQ� LQ� WKH� QXPEHU� RI� WKH�
FRPSDQLHV
�DUWLFOHV�DQG�D�GURS�LQ�WKH�GHJUHH�RI�LWV�FRQWULEXWLRQ�ZDV�REVHUYHG�LQ�������7KLV�ZDV�IROORZHG�
E\�D�GHFUHDVH�LQ�WKH�QXPEHU�RI�FRPSDQLHV¶�FRQIHUHQFH�SUHVHQWDWLRQV�LQ�������7KHQ�WKHUH�ZDV�D�GHFUHDVH�
LQ�WKH�QXPEHU�RI�GRFWRUDO�VWXGHQWV�DQG�WKH�QXPEHU�RI�WKH�FRPSDQLHV
�DUWLFOHV�LQ�������IROORZHG�E\�D�
GHFUHDVH�LQ�WKH�QXPEHU�RI�XQLYHUVLWLHV
�DUWLFOHV�LQ��������
,W�VKRXOG�EH�QRWHG�WKDW�WKH�VWDJQDWLRQ�LQ�WKH�QXPEHU�RI�FRPSDQLHV
�DUWLFOHV�DQG�WKH�GHFUHDVH�LQ�WKH�

GHJUHH�RI�FRQWULEXWLRQ�RI�WKH�FRPSDQLHV�RFFXUUHG�EHIRUH�WKH�GHFUHDVH�LQ�WKH�QXPEHU�RI�GRFWRUDO�VWXGHQWV�
DQG�FRPSDQLHV¶�DUWLFOHV�LQ�������7KHUHIRUH��LW�LV�LPSRUWDQW�WR�FODULI\�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�QXPEHU�
RI�FRPSDQLHV
�DUWLFOHV�DQG�WKH�QXPEHU�RI�GRFWRUDO�VWXGHQWV��

�
)LJXUH������&KDQJHV�LQ�WKH�QXPEHU�RI�-DSDQHVH�DUWLFOHV�LQ�SK\VLFV�E\�WKH�WRS����XQLYHUVLWLHV�DQG�WKH�WRS�
��FRPSDQLHV�DQG�WKH�QXPEHU�RI�GRFWRUDO�VWXGHQWV�IURP������WR�������WKLFN�VROLG�OLQH��-DSDQ��VROLG�OLQH��
WRS����-DSDQHVH�XQLYHUVLWLHV��8QLY��7RN\R��7RKRNX�8QLY���2VDND�8QLY���.\RWR�8QL���7RN\R�,QVW��7HFK���
1DJR\D�8QLY���8QLY��7VXNXED��.\XVKX�8QLY���+RNNDLGR�8QLY���+LURVKLPD�8QL����WKLQ�VROLG�OLQH��WRS���
-DSDQHVH�FRPSDQLHV��3DQDVRQLF��177��)XMLWVX��7RVKLED��+LWDFKL��0LWVXELVKL�(OHF���7R\RWD�0RWRU��1(&��
6RQ\��� EURNHQ� OLQH�� WKH�QXPEHU�RI� VWXGHQWV� UHJLVWHUHG� LQ�GRFWRUDO� FRXUVHV�RQ�SK\VLFV�RI�XQLYHUVLWLHV�
ORFDWHG� LQ� -DSDQ��ZKLFK�ZHUH� XQGHU� QDWLRQDO� RU� SXEOLF�� SULYDWH�PDQDJHPHQW� V\VWHPV�� D� EODFN� DUURZ�
LQGLFDWHV�D�ULJKW�D[LV�VKRXOG�EH�UHIHUUHG��6RXUFHV��³Report on School Basic Survey: Institution of Higher 
Education, the 1970–2013 fiscal year version´��:HE�RI�6FLHQFH���6&,�(;3$1'('��'XUDWLRQ������±
�������'DWH�RI�VHDUFK��-DSDQ��$XJXVW�����������XQLYHUVLWLHV��0DUFK��WK��������FRPSDQLHV��0DUFK��WK��
�������
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�
�

)LJXUH������&KDQJHV�LQ�WKH�FRQWULEXWLRQ�UDWLRV�RI�-DSDQHVH�DUWLFOHV�LQ�SK\VLFV�E\�WKH�WRS���FRPSDQLHV�
IURP������WR�������7KLFN�VROLG�OLQH�GHQRWHV�WKH�UDWLR�RI�DUWLFOHV�RI�WRS���-DSDQHVH�FRPSDQLHV��VROLG�OLQH�
GHQRWHV�WKH�QXPEHU�RI�DUWLFOHV�E\�WRS���FRPSDQLHV��EURNHQ�OLQH�GHQRWHV�WKH�QXPEHU�RI�VWXGHQWV�UHJLVWHUHG�
LQ�GRFWRUDO�FRXUVHV�RQ�SK\VLFV�RI�XQLYHUVLWLHV�ORFDWHG�LQ�-DSDQ��ZKLFK�ZHUH�XQGHU�QDWLRQDO�RU�SXEOLF��
SULYDWH�PDQDJHPHQW�V\VWHPV��EODFN�DUURZV�LQGLFDWH�ZKLFK�D[HV�VKRXOG�EH�UHIHUUHG��6RXUFHV��:HE�RI�
6FLHQFH���6&,�(;3$1'('��'XUDWLRQ� �����±�������'DWH� RI� VHDUFK� �-DSDQ�� FRPSDQLHV��0DUFK� �WK��
�������³Report on School Basic Survey: Institution of Higher Education, the 1970 – 2013 fiscal year 
version´��

������5HDVRQV�IRU�WKH�GHFUHDVH�LQ�WKH�QXPEHU�RI�-DSDQHVH�DUWLFOHV�LQ�SK\VLFV�

3.4.1.  Relation between the number of companies’ articles in physics and the number of students in 
doctoral courses with majors in physics 
)LJXUH���SUHVHQWV� WKH�FKDQJHV� LQ� WKH�QXPEHU�RI�DUWLFOHV� LQ�SK\VLFV�IRU� WKH� WRS���-DSDQHVH�FRPSDQLHV�
�VROLG� OLQH�� DQG� WKH�QXPEHU�RI� UHJLVWHUHG� VWXGHQWV� LQ�GRFWRUDO� FRXUVHV�ZLWK�PDMRU� LQ�SK\VLFV� �FORVHG�
GLDPRQG���7KH�VWXGHQWV�FXUYH�VHHPHG�WR�FKDQJH�LQ�VXFK�D�PDQQHU�WKDW�D�QHZ�VWXGHQWV¶�FXUYH�ZLWK�RSHQ�
GLDPRQGV�ZDV�RYHUODLG�WR�WKH�ILJXUH�E\�PRYLQJ�WKH�DFWXDO�VWXGHQWV�FXUYH�WR�WKH�OHIW�IRU�WKUHH�\HDUV��L�H���
Q� �í���
)LJXUH���VKRZV�WKH�QXPEHU�RI�PRYHG�\HDU�µQ¶� WKDW� LV�GHSHQGHQW�RQ� WKH�FRUUHODWLRQ�FRHIILFLHQW�µ5¶�

HVWDEOLVKHG�EHWZHHQ�WKH�QXPEHU�RI�WKH�FRPSDQLHV¶�DUWLFOHV�DQG�WKH�QXPEHU�RI�WKH�GRFWRUDO�VWXGHQWV��Q� �
í��WR����7KXV��WKH�5�Q�FXUYH�LV�WKH�FRQYH[�FXUYH�WR�WKH�XSSHU�GLUHFWLRQ�DQG�VKRZV�WKH�PD[LPXP�QXPEHU�
RI�5�YDOXH�ZLWK�Q� �í��WR�í���7KLV�PHDQV�WKDW�WKH�QXPEHU�RI�GRFWRUDO�VWXGHQWV�FKDQJHG�WKUHH�WR�IRXU�
\HDUV�DIWHU�WKH�FKDQJH�LQ�WKH�QXPEHU�RI�FRPSDQLHV¶�DUWLFOHV��,Q�RWKHU�ZRUGV��WKLV�VXJJHVWV�WKDW�D�FKDQJH�
LQ�WKH�QXPEHU�RI�FRPSDQLHV¶�DUWLFOHV�PD\�KDYH�DQ�LQIOXHQFH�RQ�WKH�QXPEHU�RI�GRFWRUDO�VWXGHQWV�LQ�WKH�
QH[W��±��\HDUV����
,W�LV�XQFOHDU�ZKHWKHU�WKH�GHFUHDVH�LQ�WKH�QXPEHU�RI�WKH�FRPSDQLHV¶�DUWLFOHV�LQIOXHQFHG�WKH�QXPEHU�RI�

WKH�GRFWRUDO�VWXGHQWV�GLUHFWO\��+RZHYHU�� LI� WKH�QXPEHU�RI� WKH�PDVWHU
V�VWXGHQWV�GHFUHDVHG�RQH�RU�WZR�
\HDUV�DIWHU�WKH�GHFUHDVH�LQ�WKH�QXPEHU�RI�WKH�FRPSDQLHV
�DUWLFOHV�DQG�WKH�QXPEHU�RI�WKH�GRFWRUDO�VWXGHQWV�
GHFUHDVHG�WZR�\HDUV�DIWHU�WKH�GHFUHDVH�LQ�WKH�QXPEHU�RI�PDVWHU
V�VWXGHQWV��WKHQ�WKH�QXPEHU�RI�WKH�GRFWRUDO�
VWXGHQWV�GHFUHDVHG�WKUHH�WR�IRXU�\HDUV�DIWHU�WKH�QXPEHU�RI�WKH�FRPSDQLHV
�DUWLFOHV�KDG�GHFUHDVHG��



 
 

Decrease in the number of journal articles in Physics in Japan 
-Correlation between the number of articles and doctoral students 

10 
 

�
)LJXUH����&KDQJHV�LQ�WKH�QXPEHU�RI�DUWLFOHV�RI�WKH�WRS���-DSDQHVH�FRPSDQLHV�DQG�WKH�QXPEHU�RI�VWXGHQWV�
UHJLVWHUHG�LQ�GRFWRUDO�FRXUVHV�LQ�SK\VLFV�DW�XQLYHUVLWLHV�ORFDWHG�LQ�-DSDQ��FORVHG�GLDPRQG��WKH�QXPEHU�RI�
GRFWRUDO� VWXGHQWV� �����±�������RSHQ�GLDPRQG�� WKH�QXPEHU�RI� VWXGHQWV�E\�PRYLQJ� WKH�DFWXDO� VWXGHQW�
FXUYH�WR�WKH�OHIW���WR�GLUHFWLRQ�RI�SDVW��IRU�WKUHH�\HDUV��L�H���Q� �í���WKLQ�VROLG�OLQH��WKH�QXPEHU�RI�DUWLFOHV�
RI� WKH� WRS� �� -DSDQHVH� FRPSDQLHV� �177��+LWDFKL�� 1(&�� 7R\RWD�0RWRU�� 3DQDVRQLF�� )XMLWVX�� 7RVKLED��
0LWVXELVKL� (OHF��� 6RQ\��� EODFN� DUURZV� LQGLFDWH�ZKLFK� D[HV� VKRXOG� EH� UHIHUUHG�� 6RXUFHV�� ³Report on 
School Basic Survey: Institution of Higher Education, the 1992–2003 fiscal year version´��:HE� RI�
6FLHQFH���6&,�(;3$1'('��'XUDWLRQ������±�������'DWH�RI�VHDUFK��-DSDQ��2FWREHU������������

�
)LJXUH����7KH�GHSHQGHQFH�RI�WKH�QXPEHU�RI�PRYHG�\HDU�µQ¶�RQ�WKH�FRUUHODWLRQ�FRHIILFLHQW�5�HVWDEOLVKHG�
EHWZHHQ�WKH�QXPEHU�RI�WKH�WRS���-DSDQHVH�FRPSDQLHV¶�DUWLFOHV�RI�SK\VLFV�DQG�WKH�QXPEHU�RI�GRFWRUDO�
VWXGHQWV�LQ�SK\VLFV��Q��WKH�QXPEHU�RI�\HDUV�IRU�ZKLFK�WKH�QXPEHU�RI�VWXGHQWV�FXUYH�LV�PRYHG�LQ�SDUDOOHO��
WRS���-DSDQHVH�FRPSDQLHV���177��+LWDFKL��1(&��7R\RWD�0RWRU��3DQDVRQLF��)XMLWVX��7RVKLED��0LWVXELVKL�
(OHF���DQG�6RQ\���6RXUFHV��³Report on School Basic Survey: Institution of Higher Education, the 1992–
2003 fiscal year version´��:HE�RI�6FLHQFH���6&,�(;3$1'('��'XUDWLRQ������±�������'DWH�RI�VHDUFK�
�-DSDQ��2FWREHU������������
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3.4.2.  Relations between the number of companies’ articles in physics and numbers of applicants for 
master’s courses with major in physics along with the newly registered master’s students�
)LJXUH���VKRZV�FKDQJHV�LQ�WKH�QXPEHU�RI�DUWLFOHV�RI�WKH�WRS���-DSDQHVH�FRPSDQLHV��VROLG�OLQH������±
������DQG�WKH�QXPEHUV�RI�DSSOLFDQWV�IRU�PDVWHU¶V�FRXUVHV�ZLWK�PDMRU�LQ�SK\VLFV��RSHQ�WULDQJOH�����±
������DORQJ�ZLWK� WKH�QHZO\�UHJLVWHUHG�PDVWHU¶V�VWXGHQWV�� L�H���QHZ�HQUROOPHQW� �FORVHG� WULDQJOH�����±
�������7KH�QXPEHU�RI� WKH�DSSOLFDQWV� LQFUHDVHG�UDSLGO\�IURP������� WKH�FRPSHWLWLRQ�UDWH�RI������ZDV�
DSSUR[LPDWHO\���WLPHV��EXW�LQFUHDVHG�WR�����WLPHV�LQ�������+RZHYHU��WKH�QXPEHU�RI�WKH�DSSOLFDQWV�EHJDQ�
WR� GHFUHDVH� IURP������ RQZDUGV��ZLWK� D� UDSLG� GHFUHDVH� LQ� ������7KH� QXPEHU� RI� QHZ� HQUROOPHQWV� LQ�
PDVWHU
V�FRXUVHV�ZDV�PD[LPXP�LQ������DQG�GHFUHDVHG�JUDGXDOO\�DIWHUZDUGV��7KH�FRPSHWLWLRQ�UDWHV�DIWHU�
�����GHFUHDVHG�DIWHUZDUGV�E\�����±�����WLPHV��EXW�ERWK�WKH�QXPEHU�RI�WKH�DSSOLFDQWV�DQG�QHZ�HQUROOPHQW�
FRQWLQXHG�WR�GHFUHDVH���

�
)LJXUH����&KDQJHV�LQ�WKH�QXPEHU�RI�DUWLFOHV�RI�WRS���-DSDQHVH�FRPSDQLHV�DQG�WKH�QXPEHUV�RI�DSSOLFDQWV�
DORQJ�ZLWK�QHZO\�UHJLVWHUHG�VWXGHQWV�IRU�PDVWHU¶V�FRXUVHV�ZLWK�PDMRU�LQ�SK\VLFV��VROLG�OLQH��WKH�QXPEHU�
RI�DUWLFOHV�RI� WRS���-DSDQHVH�FRPSDQLHV������±������177��+LWDFKL��1(&��7R\RWD�0RWRU��3DQDVRQLF��
)XMLWVX��7RVKLED��0LWVXELVKL�(OHF��� DQG�6RQ\���RSHQ� WULDQJOH�� WKH�QXPEHUV�RI�DSSOLFDQWV� IRU�PDVWHU¶V�
FRXUVHV� �����±������� FORVHG� WULDQJOH�� WKH� QXPEHU� RI� QHZO\� UHJLVWHUHG� PDVWHU¶V� VWXGHQWV�� L�H��� QHZ�
HQUROOPHQW� �����±������� EODFN� DUURZV� LQGLFDWH�ZKLFK� D[HV� VKRXOG� EH� UHIHUUHG��6RXUFHV�� ³Report on 
School Basic Survey: Institution of Higher Education, the 1992–2003 fiscal year version´��:HE� RI�
6FLHQFH���6&,�(;3$1'('��'XUDWLRQ������±�������'DWH�RI�VHDUFK���-DSDQ��2FWREHU�������������
�
)LJXUH���VKRZV�WKH�GHSHQGHQFH�RI�QXPEHU�RI�PRYHG�\HDU�µQ¶�RQ�FRUUHODWLRQ�FRHIILFLHQW�5�HVWDEOLVKHG�

EHWZHHQ�WKH�QXPEHU�RI�WKH�DSSOLFDQWV�DQG�QHZO\�UHJLVWHUHG�VWXGHQWV��L�H���QHZ�HQUROOPHQW�LQ�PDVWHU¶V�
FRXUVHV��)RU�WKH�DSSOLFDQWV��5�ZDV�WKH�KLJKHVW�DW�Q� ��±���LQ�FDVH�RI�WKH�QHZ�HQUROOPHQWV��5�ZDV�WKH�
KLJKHVW�DW�Q� ����%RWK�LQGLFDWH�KLJK�FRUUHODWLRQ�YDOXH�PRUH�WKDQ������&KDQJHV�LQ�WKH�QXPEHU�RI�DSSOLFDQWV�
ZRXOG�UHIOHFW�WKH�VHQVLWLYH�UHDFWLRQV�RI�WKH�VWXGHQWV�DJDLQVW�VRFLDO�FRQGLWLRQV�RU�VRPH�RWKHU�FRQWUROOLQJ�
IDFWRUV�WKDQ�FKDQJHV�LQ�WKH�QXPEHU�RI�HQUROOPHQWV��
,I�VR��WKH�VWDJQDWLRQ�LQ�WKH�QXPEHU�RI�WKH�FRPSDQLHV
�DUWLFOHV�IURP������PLJKW�LQGLUHFWO\�LQIOXHQFH�WKH�

QXPEHU�RI�WKH�DSSOLFDQWV��,I�WKH�RUJDQL]DWLRQDO�HQYLURQPHQW�RI�WKH�VHPLFRQGXFWRU�DQG�HOHFWULF�HTXLSPHQW�
LQGXVWU\�EHFDPH�VHYHUH�DQG�UHVRXUFHV�IRU�5	'��QDPHO\�EXGJHW�DPRXQW�DQG�VWDII��ZHUH�UHGXFHG��LW�ZRXOG�
GLUHFWO\�UHVXOW�LQ�WKH�GHFUHDVH�LQ�WKH�QXPEHU�RI�WKH�FRPSDQLHV
�DUWLFOHV��7KH�VWXGHQWV�ZKR�ZDQW�WR�PDMRU�
LQ�SK\VLFV�LQ�PDVWHU
V�FRXUVHV�KDYH�D�VWURQJ�LQWHUHVW�LQ�EXVLQHVV�FRQGLWLRQV�RI�FRPSDQLHV��HVSHFLDOO\�LQ�
WKH�VHPLFRQGXFWRU�DQG�HOHFWULF�HTXLSPHQW�LQGXVWU\��7KH\�KDYH�REVHUYHG�WKH�FRPSDQLHV¶�VLWXDWLRQ�LQ�WKH�
HDUO\�����V��7KXV��LI�WKH\�SUHGLFW�WKDW�WKH�RUJDQL]DWLRQDO�HQYLURQPHQW�RI�WKHVH�FRPSDQLHV�PLJKW�EHFRPH�
VHYHUH�LQ�WKH�IXWXUH��LW�LV�OLNHO\�WKDW�WKH�VWXGHQWV�ZRXOG�QRW�RSW�IRU�SK\VLFV�DV�WKHLU�PDMRU�LQ�WKH�PDVWHU
V�
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FRXUVHV��(YHQ�LI�FKDQJHV�LQ�WKH�QXPEHU�RI�FRPSDQLHV
�DUWLFOHV�GLG�QRW�GLUHFWO\�DIIHFW�WKH�QXPEHU�RI�WKH�
DSSOLFDQWV��WKH�VLWXDWLRQ�RI�FRUSRUDWH�PDQDJHPHQW�LQGLUHFWO\�DIIHFWHG�WKH�QXPEHU�RI�WKH�DSSOLFDQWV��6XFK�
D�SKHQRPHQRQ�ZDV�REVHUYHG�DV�WKH�UHVHDUFK�DFWLYLWLHV�GLUHFWO\�DIIHFWHG�WKH�QXPEHU�RI�WKH�FRPSDQLHV
�
DUWLFOHV��ZKLFK�LQ�WXUQ�OLQNV�LQGLUHFWO\�WR�WKH�QXPEHU�RI�WKH�DSSOLFDQWV�ZLWK�VRPH�WLPH�ODJ��7KHUHIRUH��LW�
FDQ�EH�VDLG� WKDW� WKHUH�H[LVWV� WKH�GHSHQGHQFH�RI� WKH�PRYHG�\HDU� µQ¶�ZKHUH�Q ��í��RQ� WKH�QXPEHU�RI�
FRPSDQLHV¶�DUWLFOHV�DQG�WKH�QXPEHU�RI�DSSOLFDQWV�RI�WKH�PDVWHU¶V�GHJUHH�FRXUVHV��

�
)LJXUH����7KH�GHSHQGHQFH�RI�QXPEHU�RI�PRYHG�\HDU�µQ¶�RQ�FRUUHODWLRQ�FRHIILFLHQW�5�HVWDEOLVKHG�EHWZHHQ�
WKH�QXPEHU�RI�WKH�WRS���-DSDQHVH�FRPSDQLHV¶�DUWLFOHV�RI�SK\VLFV�DQG�QXPEHU�RI�DSSOLFDQWV�DQG�QHZO\�
UHJLVWHUHG�VWXGHQWV�IRU�0DVWHU¶V�FRXUVHV�ZLWK�PDMRU�LQ�SK\VLFV��Q��WKH�QXPEHU�RI�\HDUV�IRU�ZKLFK�WKH�
QXPEHU�RI�DSSOLFDQWV�DQG�VWXGHQW¶V�FXUYH� LV�PRYHG�� WRS���-DSDQHVH�FRPSDQLHV��177��+LWDFKL��1(&��
7R\RWD�0RWRU�� 3DQDVRQLF�� )XMLWVX�� 7RVKLED��0LWVXELVKL� (OHF��� 6RQ\��� RSHQ� WULDQJOH�� WKH� QXPEHUV� RI�
DSSOLFDQWV�IRU�PDVWHU¶V�FRXUVHV��FORVHG�WULDQJOH��WKH�QXPEHU�RI�QHZO\�UHJLVWHUHG�PDVWHU¶V�VWXGHQWV��L�H���
QHZ�HQUROOPHQW������±�������6RXUFHV��³Report on School Basic Survey: Institution of Higher Education, 
the 1992–2003 fiscal year version´�� 6RXUFH� RI� WKH� QXPEHU� RI� DUWLFOHV�� :HE� RI� 6FLHQFH��� 6&,�
(;3$1'('��'XUDWLRQ������±�������'DWH�RI�VHDUFK��-DSDQ��2FWREHU������������
�

������0DQDJHPHQW�HQYLURQPHQW�RI�VHPLFRQGXFWRU�DQG�HOHFWULF�HTXLSPHQW�LQGXVWU\�LQ�WKH�����V�

3.5.1.  Total sales amount, value-added sum and ordinary profit 
)LJXUH����VKRZV�WKH�FKDQJHV�LQ�����WKH�WRWDO�VDOHV�DPRXQW�DQG�����YDOXH�DGGHG�VXP��DQG�����RUGLQDU\�
SURILW�RI�VHYHQ�FRPSDQLHV��H[FHSW�177�DQG�7R\RWD�0RWRU��IRU�����±�������
)LJXUH������VKRZV�WKH�FKDQJHV�LQ�WKH�VDOHV�DPRXQW�IRU�����±������ZKLFK�FRXOG�EH�GLYLGHG�LQWR�IRXU�

VXE�SHULRGV��,������±�������WKH�VDOHV�DPRXQW�LQFUHDVHG�PRQRWRQLFDOO\��,,������±�������WKH�JURZWK�RI�
WKH�VDOHV�DPRXQW�VORZHG�GRZQ��EXW�FRQWLQXHG��,,,������±�������WKH�VDOHV�DPRXQW�GHFUHDVHG�UDSLGO\�DQG�
WKHQ�ZHQW�IRU�D�9�VKDSHG�WXUQDURXQG��DQG�,9������±�������UDSLG�FRQWLQXHG�GHFUHDVH�E\�WKH�FROODSVH�RI�
/HKPDQ�%URWKHUV�LQ�������
)LJXUH������VKRZV�WKH�FKDQJH�LQ�WKH�YDOXH�DGGHG�VXP�ZLWK�WKH�IRXU�SHULRGV�DOVR�FRQILUPHG�LQ�WKH�

VLPLODU�PDQQHU�DV�)LJXUH������� ,� �����±�������YDOXH�DGGHG�VXP� LQFUHDVHG�PRQRWRQLFDOO\�� ,,� �����±
�������LW�VWRSSHG�JURZLQJ�DQG�ZDV�DOPRVW�FRQVWDQW��,,,������±�������GHFUHDVHG�UDSLGO\�LQ������WR�WKH�
OHYHO�RI������DQG�WKHQ�ZDV�DOPRVW�FRQVWDQW��DQG�,9������±�������GHFUHDVHG�UDSLGO\�E\�WKH�FROODSVH�RI�
/HKPDQ�%URWKHUV�LQ������DQG�WKHQ�EHFDPH�FRQVWDQW���
)LJXUH������VKRZV�WKH�FKDQJH�LQ�WKH�WRWDO�RUGLQDU\�SURILW�ZLWK�WKH�IRXU�SHULRGV�DOVR�FRQILUPHG�LQ�WKH�

VLPLODU�PDQQHU�� ,� �����±������� WKH� WRWDO�RUGLQDU\�SURILW� LQFUHDVHG�PRQRWRQLFDOO\�� ,,� �����±������� LW�
GHFUHDVHG�UDSLGO\�LQ�������DQG�WKHQ�UHSHDWHG�WKH�LQFUHDVH�DQG�GHFUHDVH�DW�WKH�ORZ�OHYHO��,,,������±�������
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ODUJH�QHJDWLYH�YDOXH�ZDV�DGGHG�XS��DQG�WKHQ�LQFUHDVHG�E\�9�VKDSHG�WXUQDURXQG��EXW�VRPH�FRPSDQLHV�
FRQWLQXHG�DGGLQJ�XS�WKH�QHJDWLYH�YDOXHV��DQG�,9������±�������LW�GHFUHDVHG�UDSLGO\�E\�WKH�FROODSVH�RI�
/HKPDQ�%URWKHUV�DW�������WKHQ�UHSHDWHG�WKH�LQFUHDVH�DQG�GHFUHDVH�DW�WKH�ORZ�OHYHO�ZKLOH�VRPH�FRPSDQLHV�
FRQWLQXHG�DGGLQJ�XS�WKH�QHJDWLYH�YDOXHV��
�

�
)LJXUH�����&KDQJHV� LQ� WKH�6DOHV� DPRXQW��9DOXH�DGGHG�VXP��DQG�2UGLQDU\�SURILW� IRU� VHYHQ�-DSDQHVH�
FRPSDQLHV�EHORQJLQJ�WR�WKH�VHPLFRQGXFWRU�DQG�HOHFWULF�HTXLSPHQW�LQGXVWU\��'DWD��YDOXHV�DW�WKH�WHUPLQDO�
DFFRXQW� RI� HYHU\�EXVLQHVV�\HDU� IURP������ WR� ������&RPSDQLHV�� 3DQDVRQLF��+LWDFKL��7RVKLED��1(&��
)XMLWVX��0LWVXELVKL�(OHF���6RQ\�����6DOHV�DPRXQW��VWDFNHG�OLQH�JUDSK�����9DOXH�DGGHG�VXP��VWDFNHG�OLQH�
JUDSK�����2UGLQDU\�SURILW��VWDFNHG�EDU�JUDSK��'XUDWLRQ��,������±������,,������±������,,,������±������
,9������±������6RXUFHV��1(('6�&'�520�'9'��1LNNHL�)LQDQFLDO�'DWD�YHUVLRQ��YHU����������



 
 

Decrease in the number of journal articles in Physics in Japan 
-Correlation between the number of articles and doctoral students 

14 
 

,Q�WKH�VWDJH�,������±�������-DSDQ�ZDV�LQ�D�JORULRXV�VWDWH��7KH�VWDJH�,,������±������ZDV�WKH�HFRQRPLF�
UHFHVVLRQ� SHULRG� WKDW� EHJDQ� ZLWK� WKH� EXUVWLQJ� RI� WKH� EXEEOH� HFRQRP\� �����±������� 2ZLQJ� WR� WKH�
GHFUHDVH� LQ� WKH�RUGLQDU\�SURILW�GXULQJ� WKLV�SHULRG�� WKH�PDQDJHPHQW�HQYLURQPHQW�RI�VHYHQ�FRPSDQLHV�
EHORQJLQJ� WR� WKH� VHPLFRQGXFWRU� DQG� HOHFWULF� HTXLSPHQW� LQGXVWU\� EHFDPH� VHYHUH�� +RZHYHU�� VWDJH� ,,�
VKRXOG�EH�FRQVLGHUHG�DV�D�VWDJQDWLRQ�SHULRG��EHFDXVH�WKH�VDOHV�DPRXQW�DQG�YDOXH�DGGHG�VXP�PDLQWDLQHG�
D�FRQVWDQW�OHYHO��,Q�WKH�ODWWHU�KDOI�RI�6WDJH�,,��LW�ZDV�DVVXPHG�WKDW�WKH�PDQDJHPHQW�HQYLURQPHQW�ZRXOG�
WXUQ�ZRUVH��$W�WKH�ILUVW�\HDU�RI�6WDJH�,,,��DOO�VHYHQ�FRPSDQLHV�UHFRUGHG�WKH�QHJDWLYH�RUGLQDU\�SURILWV�DQG�
WKH�VXP�RI�WKH�VHYHQ�FRPSDQLHV¶�YDOXH��DGGHG�GHFUHDVHG�GUDPDWLFDOO\��DQG�VWD\HG�ORZ�GXULQJ�WKH�VWDJH��
6RPH�FRPSDQLHV�LQFOXGHG�WKH�QHJDWLYH�RUGLQDU\�SURILW�LQ�6WDJH�,9������±������ZLWK�WKH�VOXJJLVK�YDOXH�
DGGHG�VXP��EXW�WKH�RUGLQDU\�SURILW�FRQWLQXHG�WR�GHFOLQH��
&KDQJHV�LQ�WKH�QXPEHU�RI�DUWLFOHV�DQG�QXPEHU�RI�VWXGHQWV�DUH�GHVFULEHG�LQ�UHODWLRQ�WR�WKH�IROORZLQJ�

IRXU� VWDJHV�� 6WDJH� ,� �����±������� LQ� JORU\��� %RWK� WKH� FRPSDQLHV¶� DUWLFOHV� DQG� XQLYHUVLWLHV¶� DUWLFOHV�
LQFUHDVHG�PRQRWRQLFDOO\��6WDJH�,,������±������WKH�VWDJQDWLRQ�SHULRG���%HJLQQLQJ�RI�WKH�VWDJQDWLRQ�RI�
FRPSDQLHV
� DUWLFOHV� DQG�SHDN�RI� FRQWULEXWLRQ� UDWH�RI�FRPSDQLHV
� DUWLFOHV� ��������SHDN�RI� WKH�PDVWHU
V�
FRXUVH� DSSOLFDQWV� �����±������� SHDN� RI� WKH� FRPSDQ\� DUWLFOHV¶� �������� SHDN� RI� WKH� GRFWRUDO� FRXUVH�
VWXGHQWV� ��������6WDJH�,,,� �����±������ WKH�ILUVW�GHFOLQH�SHULRG���SHDN�RI�XQLYHUVLWLHV
�DUWLFOHV� ��������
FRQWLQXDWLRQ�RI�GHFUHDVH�LQ�FRPSDQLHV
�DUWLFOHV��DQG�6WDJH�,9������±������WKH�VHFRQG�GHFOLQH�SHULRG���
FRQWLQXHG�GHFUHDVH�LQ�XQLYHUVLWLHV
�DQG�FRPSDQLHV
�DUWLFOHV��
$PRQJ�WKH�IRXU�VWDJHV��WKH�PRVW�LQWHUHVWLQJ�RQH�LV�WKH�6WDJH�,,�VWDJQDWLRQ�SHULRG��ZKLFK�WLHV�WKH�VWDWH�

RI�JORU\�DQG�GHFOLQH��'XULQJ�WKH�WHQ�\HDUV�RI�WKH�VWDJQDWLRQ�SHULRG��WKH�IROORZLQJ�WKUHH�QXPHULFDO�YDOXHV�
VHHPHG�WR�EH�WKH�VLJQV�RI�GHFUHDVH�LQ�WKH�QXPEHU�RI�DUWLFOHV�SXEOLVKHG�E\�WKH�XQLYHUVLWLHV��FKDQJLQJ�LWV�
GLUHFWLRQ�IURP�DQ�LQFUHDVLQJ�WR�GHFUHDVLQJ�VWDWH��D�SHDN�LQ�WKH�QXPEHU�RI�FRPSDQLHV¶�DUWLFOHV���������D�
SHDN�LQ�WKH�QXPEHU�RI�DSSOLFDQWV�IRU�PDVWHU¶V�FRXUVHV�LQ�SK\VLFV������±�������DQG�D�SHDN�LQ�WKH�QXPEHU�
RI�GRFWRUDO�VWXGHQWV�LQ�SK\VLFV���������$OO�RI�WKHVH�YDOXHV�PRYHG�LQ�DFFRUGDQFH�ZLWK�WKH�LQFUHDVLQJ�WR�
GHFUHDVLQJ�VWDWH�IURP������WR�������
�
3.5.2. Effects of "Selection and Concentration of Research and Development" in private companies 
during the early 1990s� 
1DJDPLQH�HW�DO��SURSRVHG�WKH�IROORZLQJ�K\SRWKHVLV�LQ�WKHLU�DUWLFOH�HQWLWOHG��7KH�'LOHPPD�RI�6HOHFWLRQ�
DQG�&RQFHQWUDWLRQ���1DJDPLQH�������������WKH�UHDVRQ�WKDW�HOHFWULF�HTXLSPHQW�LQGXVWU\�KDG�ZLWKHUHG�DQG�
IDOOHQ�ZDV�WKH�LGHD�RI��6HOHFWLRQ�DQG�&RQFHQWUDWLRQ���ZKLFK�KDG�DWWUDFWHG�DWWHQWLRQ�LPPHGLDWHO\�LQ�WKH�
����V�DQG�LV�VWLOO�EHLQJ�FDUULHG�RXW�WLOO�GDWH��7KLV�ZDV�WKH�WULJJHU�WKDW�ZHDNHQHG�WKH�LQQRYDWLRQ�V\VWHP�
RI� WKH�PDMRU� HOHFWULF� HTXLSPHQW� FRPSDQLHV�� ���� DV� IRU� �6HOHFWLRQ� DQG�&RQFHQWUDWLRQ��� WKHUH� DUH� WZR�
GLIIHUHQW� W\SHV�RI� V\VWHPV�� �D��KRUL]RQWDO�ERUGHU� �EXVLQHVV�GLYHUVLILFDWLRQ�DQG�FHQWUDOL]DWLRQ��DQG� �E��
SHUSHQGLFXODU� ERUGHU� �SURIHVVLRQDO� DELOLW\� GRPDLQ� RI� D� FRPSDQ\��� 7KH� IRUPHU� ZDV� �6HOHFWLRQ� DQG�
&RQFHQWUDWLRQ�RI�FXUUHQW�EXVLQHVV��ZKLOH�WKH�ODWWHU�ZDV��6HOHFWLRQ�DQG�&RQFHQWUDWLRQ�RI�IXWXUH�EXVLQHVV���
L�H����6HOHFWLRQ�DQG�&RQFHQWUDWLRQ�RI�5	'����
7KH�DERYH�DXWKRUV�LQYHVWLJDWHG�WKH�FKDQJHV�LQ�WKH�QXPEHU�RI�SUHVHQWDWLRQV������±������LQ�WKH�-DSDQ�

6RFLHW\�RI�$SSOLHG�3K\VLFV�IURP�WKH�YLHZSRLQW�RI�WKH�K\SRWKHVHV�LQ�RUGHU�WR�H[DPLQH�WKH��6HOHFWLRQ�DQG�
&RQFHQWUDWLRQ�RI�5	'���7KH�WRWDO�RI�QXPEHU�RI�SUHVHQWDWLRQV�E\����SULYDWH�FRPSDQLHV�DQG�177�ZDV�
DSSUR[LPDWHO\�����LQ�������7KHVH�WHQ�FRPSDQLHV�FDOOHG�DV�-���ZHUH�UHFRJQL]HG�DV�GHYHORSPHQW�RULHQWHG�
HQWHUSULVHV��0DWVXVKLWD�(OHF�� �QRZ�3DQDVRQLF���6RQ\��+LWDFKL��7RVKLED��1(&��&DQRQ��)XMLWVX��6KDUS��
0LWVXELVKL�(OHF���DQG�6DQ\R�(OHF��7KH�QXPEHU�RI�SUHVHQWDWLRQV�LQFUHDVHG�\HDUO\�DQG�VXUSDVVHG�������LQ�
������ UHDFKLQJ� WKH� SHDN� �DSSUR[LPDWHO\� ������� LQ� ������ +RZHYHU�� LW� EHJDQ� WR� GHFUHDVH� VXGGHQO\�
DIWHUZDUGV�ZLWK�DSSUR[LPDWHO\�����LQ������DQG�DSSUR[LPDWHO\�����LQ�������DQG�LV�VWLOO�GHFUHDVLQJ��$V�
IRU� FRQWULEXWLRQ� UDWLR� RI� -��� LQ� WKH� QXPEHU� RI� SUHVHQWDWLRQV�� LW� UHDFKHG� D� SHDN� RI� ������ LQ� ������
GHFUHDVLQJ�PRQRWRQLFDOO\�DIWHUZDUGV�GXULQJ�WKH�����V��

)XUWKHUPRUH��1DJDPLQH�HW�DO��LQWHUYLHZHG�VHYHUDO�FRUH�UHVHDUFKHUV�RI�VRPH�SULYDWH�FRPSDQLHV�ZKR�
PDGH� D� QXPEHU� RI� SUHVHQWDWLRQV� LQ� DQQXDO� FRQIHUHQFHV� RI� WKH� -DSDQ� 6RFLHW\� RI� $SSOLHG� 3K\VLFV�
�1DJDPLQH�� �������7KH\� IRXQG� WKDW� GLVPDQWOLQJ�RI� FHQWUDO� UHVHDUFK�RUJDQL]DWLRQ�� UHGXFWLRQ�RI� VWXG\�
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WKHPH��DQG�SHUVRQQHO�UHGXFWLRQ�RI�UHVHDUFKHUV�ZHUH�SUDFWLFHG�IURP�WKH�HDUO\�����V��DV�D�UHVXOW�RI�ZKLFK�
�6HOHFWLRQ�DQG�&RQFHQWUDWLRQ�RI�5	'��RFFXUUHG���

7KH\�FRQFOXGHG� WKDW� IURP������ MXVW�DIWHU� WKH�EXEEOH�EXUVW�� WKH��6HOHFWLRQ�DQG� &RQFHQWUDWLRQ�RI�
5	'��ZDV�FRQGXFWHG��7KLV�UHVXOWHG�LQ�WKH�LPPHGLDWH�FDQFHOODWLRQ�RI�WKH�VWXGLHV�LQ�UHVHDUFK�ILHOGV�WKDW�
ZHUH�H[SHFWHG�WR�SURYLGH�D�ORZ�GHJUHH�RI�FRQWULEXWLRQ�IRU�WKH�PRVW�UHFHQW�EXVLQHVV��OLNH�IXQGDPHQWDO�
UHVHDUFK�ILHOGV�ZKLFK�PD\�UHTXLUH�PRUH�WKDQ����\HDUV�RQ�DQ�DYHUDJH�WR�FRQYHUW�LQWR�D�PDWXUHG�EXVLQHVV�
DQG�FRQWULEXWH�WRZDUGV�SURILW�PDNLQJ��

%HIRUH�D�SULYDWH�FRPSDQ\�SUHVHQWV� WKH�UHVXOWV�RI�5	'�DW�D�FRQIHUHQFH�RI�DQ�DFDGHPLF�VRFLHW\�� LW�
DSSOLHV�IRU�VHYHUDO�SDWHQWV��$IWHU�WKH�SUHVHQWDWLRQV�DW�FRQIHUHQFHV��LW�LV�FRPPRQ�WR�SXEOLVK�DUWLFOHV�LQ�
DFDGHPLF�MRXUQDOV�DIWHU�WZR�WR�WKUHH�\HDUV��7KH�UHVXOWV�E\�1DJDPLQH�HW�DO��VKRZHG�WKDW�WKH�WRWDO�QXPEHU�
RI�SUHVHQWDWLRQV�LQ�WKH�VRFLHW\�GRQH�E\�-���FRPSDQLHV�DQG�177�UHDFKHG�LWV�SODWHDX�LQ�������JURZLQJ�XS�
WR�WKH�KLJKHVW�YDOXH�LQ�������1DJDPLQH���������ZKLFK�ZDV�FRQVLVWHQW�ZLWK�WKH�UHVXOWV�LQ�RXU�)LJXUH���
WKDW�WKH�QXPEHU�RI�DUWLFOHV�E\�FRPSDQLHV�LQ�VHPLFRQGXFWRU�DQG�HOHFWULF�HTXLSPHQW�LQGXVWU\�KDV�UHDFKHG�
LWV�SODWHDX�UHJLRQ�LQ�������ZKLFK�ZDV�WKUHH�\HDUV�ODWHU�WKDQ�������JURZLQJ�XS�WR�WKH�KLJKHVW�YDOXH�LQ�
������ZKLFK�ZDV�WKUHH�\HDUV�ODWHU�WKDQ�������

,Q� WKLV� ZD\�� WKH� IROORZLQJ� FRQFOXVLRQV� FDQ� EH� REWDLQHG�� WKH� GHFUHDVHV� LQ� -DSDQHVH� FRPSDQLHV
�
SUHVHQWDWLRQV�DIWHU������DQG� LQ� WKHLU�DUWLFOHV�DIWHU������ZHUH�FDXVHG�E\� WKH�DFWLRQ�RI��6HOHFWLRQ�DQG�
&RQFHQWUDWLRQ�RI�5�	�'���ZKLFK�EHJDQ�SURPSWO\�DW�WKH�ODWHVW�E\�������DIWHU�WKH�FKDQJH�RI�PDQDJHPHQW�
HQYLURQPHQW�RI�-DSDQHVH�FRPSDQLHV�GXULQJ�WKH�EXEEOH�EXUVW�������WKURXJK���������

+HUH��ZH�FRPH�DFURVV�D�VHULRXV�SUREOHP�WKDW�PXVW�EH�UHVROYHG��WZR�FKDQJHV�LQ�XQLYHUVLWLHV�VXFK�DV�
GHFUHDVH�LQ�WKH�QXPEHU�RI�DSSOLFDQWV�IRU�PDVWHU
V�FRXUVHV��DIWHU�������DQG�VWXGHQWV�RI�GRFWRUDO�FRXUVHV�
�DIWHU� ������ ZHUH� REVHUYHG� DQG� WKUHH� FKDQJHV� LQ� FRPSDQLHV� VXFK� DV� ���� DFWLRQ� RI� �6HOHFWLRQ� DQG�
&RQFHQWUDWLRQ�RI�5	'���DW�ODWHVW��������DQG�����GHFUHDVH�LQ�WKH�QXPEHU�RI�SUHVHQWDWLRQV�DW�FRQIHUHQFHV�
�DIWHU��������DQG�����GHFUHDVH�LQ�WKH�QXPEHU�RI�DUWLFOHV�RI�DFDGHPLF�MRXUQDOV��DIWHU��������7KLV�UDLVHV�WKH�
TXHVWLRQ��KRZ�ZHUH�WKHVH�WZR�FKDQJHV�LQ�XQLYHUVLWLHV�UHODWHG�ZLWK�WKUHH�FKDQJHV�LQ�FRPSDQLHV"�
�
3.5.3. Frequency of appearance of "Selection and Concentration" as a keyword in newspaper articles�
)LJXUH� ��� VKRZV� WKH� FKDQJHV� LQ� WKH� QXPEHU� RI� QHZVSDSHU� DUWLFOHV� RI�1LKRQ�.HL]DL� 6KLPEXQ�ZKHQ�
VHDUFKHG�DJDLQVW��6HOHFWLRQ�DQG�&RQFHQWUDWLRQ���³6HQWDNX�WR�6KXFKX´�LQ�-DSDQHVH��DV�D�NH\ZRUG��,W�ZDV�
RQO\�RQH�DUWLFOH�GXULQJ�6WDJH�,������±�������EXW�WKH�QXPEHU�VXGGHQO\�LQFUHDVHG�WR�����DUWLFOHV�GXULQJ�
6WDJH�,,������±�������7KH�QXPEHU�RI�DUWLFOHV�KDYLQJ�WKLV�NH\ZRUG�GXULQJ�WKH�ODWWHU�KDOI�RI�6WDJH�,,�ZDV�
H[WUHPHO\�GLIIHUHQW�IURP�WKDW�RI�WKH�ILUVW�KDOI�����DUWLFOHV�IRU�WKH�ILUVW�KDOI������±������DQG�����DUWLFOHV�
IRU� WKH� ODWWHU� KDOI� �����±�������7KLV�PHDQV� WKDW�����DUWLFOHV�\HDU�ZLWK� WKH�NH\ZRUG�DSSHDUHG�GXULQJ�
����±������DQG����DUWLFOHV�\HDU�ZLWK� WKH�NH\ZRUG�DSSHDUHG�GXULQJ�����±������7KLV� VKRZV� WKDW� WKH�
IUHTXHQF\�RI�QHZVSDSHU�DUWLFOHV�ZLWK�WKH�NH\ZRUG�RI��6HOHFWLRQ�DQG�&RQFHQWUDWLRQ��LQFUHDVHG�WR�RYHU�
WHQ�WLPHV��7KH�QXPEHU�RI�WKH�QHZVSDSHU�DUWLFOHV�LQFUHDVHG�WR�����������WLPHV�\HDU��LQ�6WDJH�,,,������±
�������DQG�LW�ZDV�����������DUWLFOHV�\HDU��LQ�6WDJH�,9������±�������WKH�IUHTXHQF\�RI�ERWK�VWDJHV�ZHUH�
VLPLODU��
$V�VWDWHG�DERYH��WKH��6HOHFWLRQ�DQG�&RQFHQWUDWLRQ�RI�5	'��EHJDQ�LQ�WKH�SULYDWH�FRPSDQLHV�DW�WKH�

ODWHVW�E\�������DQG�GLVPDQWOLQJ�RI�FHQWUDO�UHVHDUFK�RUJDQL]DWLRQ�DQG�UHGXFWLRQ�RI�VWXG\�WKHPH��SHUVRQQHO�
UHGXFWLRQ�RI�UHVHDUFKHUV�ZHUH�FDUULHG�RXW��+RZHYHU��RQO\���DPRQJ����QHZVSDSHU�DUWLFOHV�ZLWK�NH\ZRUG�
³6HOHFWLRQ�DQG�&RQFHQWUDWLRQ´�ZHUH�UHODWHG�WR��6HOHFWLRQ�DQG�&RQFHQWUDWLRQ�RI�5	'��LQ�ERWK�6WDJH�,�
DQG�WKH�ILUVW�KDOI�RI�6WDJH�,,���
7KH�³6HOHFWLRQ�DQG�&RQFHQWUDWLRQ�RI�5	'���ZKLFK�DIIHFWHG�PDQ\�-DSDQHVH�VFLHQFH�EDVHG�FRPSDQLHV�

LQ�WKH�HDUO\�����V��ZDV�QRW�HYHQ�UHSRUWHG�LQ�GHWDLO�E\�WKH�-DSDQHVH�UHSUHVHQWDWLYH�HFRQRPLF�QHZVSDSHU��
�1LNNHL�6KLPEXQ���,W�ZDV�DOPRVW�LPSRVVLEOH�IRU�WKH�VWXGHQWV�ZKR�LQWHQGHG�WR�HQWHU�JUDGXDWH�FRXUVHV�LQ�
QDWXUDO�VFLHQFHV�VXFK�DV�SK\VLFV��WR�JHW�UHOLDEOH�DQG�KHOSIXO�LQIRUPDWLRQ�IURP�WKH�PDVV�PHGLD��
�
�
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�
)LJXUH�����&KDQJHV�LQ�WKH�QXPEHU�RI�DUWLFOHV�ZLWK�WKH�NH\ZRUG�³6HOHFWLRQ�DQG�&RQFHQWUDWLRQ´�RI�1LKRQ�
.HL]DL�6KLPEXQ��-DSDQHVH�QHZVSDSHU���%DU�JUDSK��WKH�QXPEHU�RI�DUWLFOHV�RI�1LKRQ�.HL]DL�6KLPEXQ�ZLWK�
D� NH\ZRUG� RI� ³6HOHFWLRQ� DQG� &RQFHQWUDWLRQ´� �³6HQWDNX�WR�6KXFKX´� LQ� -DSDQHVH�� RI� 1LKRQ� .HL]DL�
6KLPEXQ�� VROLG� OLQH�� WKH� QXPEHU� RI� UHJLVWHUHG� VWXGHQWV� LQ� GRFWRUDO� FRXUVHV� LQ� SK\VLFV� DW� -DSDQHVH�
XQLYHUVLWLHV� �ILJXUHV�ZHUH�PXOWLSOLHG� E\� WKUHH� IROGV��� DQG� EURNHQ� OLQH�� WKH� QXPEHU� RI� DSSOLFDQWV� IRU�
PDVWHU¶V�FRXUVHV�LQ�SK\VLFV�RI�-DSDQHVH�XQLYHUVLWLHV��6RXUFHV��QHZVSDSHU�DUWLFOHV��GDWDEDVH�RI�1LNNHL�
7HOHFRP��NH\ZRUG��³6HQWDNX�WR�6KXFKX´��6HOHFWLRQ�DQG�&RQFHQWUDWLRQ���DOO�DUWLFOHV�LQ�PRUQLQJ�HGLWLRQ�
RI�1LKRQ�.HL]DL�6KLPEXQ�IURP�-DQ���������WR�'HF�����������³Report on School Basic Survey: Institution 
of Higher Education, the 1987 – 2012 fiscal year version´��
�
�
3.5.4. Chronological understanding of events relating to the decrease in the number of articles in 
physics 
,Q�7DEOH����LPSRUWDQW�HYHQWV�RI�����V�UHODWLQJ�WR�WKH�GHFUHDVH�LQ�WKH�QXPEHU�RI�DSSOLFDQWV�IRU�PDVWHU
V�
FRXUVHV�DQG�GRFWRUDO�VWXGHQWV�LQ�SK\VLFV�DUH�DUUDQJHG�FKURQRORJLFDOO\��2ZLQJ�WR�WKH�VXGGHQ�GHWHULRUDWLRQ�
RI�WKH�PDQDJHPHQW�RI�-DSDQHVH�FRPSDQLHV���6HOHFWLRQ�DQG�&RQFHQWUDWLRQ�RI�5	'��EHJDQ�DW�WKH�ODWHVW�
E\������DQG�FRQWLQXHG�WKURXJK�WKH�����V��7KH�ILUVW�DGYHUVH�HIIHFW�HPHUJHG�DV�WKH�VXGGHQ�GHFUHDVH�LQ�
WKH�QXPEHU�RI�SUHVHQWDWLRQV�E\�SULYDWH�FRPSDQLHV�DW�WKH�-DSDQ�6RFLHW\�RI�$SSOLHG�3K\VLFV�DIWHU�������
,Q� WKH� DQQXDO� FRQIHUHQFHV� RI� WKH� VRFLHW\�� PDQ\� VFLHQWLVWV� DQG� UHVHDUFKHUV� IURP� XQLYHUVLWLHV� DQG�

FRPSDQLHV�SUHVHQWHG�WKHLU�ODWHVW�UHVXOWV�DQG�GLVFXVVHG�WKHP�HDJHUO\�DQG�HTXLWDEO\�ZLWK�HDFK�RWKHU��0DQ\�
JUDGXDWH�VWXGHQWV�DQG�GRFWRUDO�VWXGHQWV�DOVR�SUHVHQWHG�WKHLU�RZQ�UHVXOWV�DQG�FRXOG�GLVFXVV�IUHHO\�ZLWK�
VFLHQWLVWV�DQG�UHVHDUFKHUV�RI�FRPSDQLHV��,Q�WKH�FRQIHUHQFHV��PDQ\�VWXGHQWV�JRW�D�FKDQFH�WR�XQGHUVWDQG�
WKH�UHDO�VLWXDWLRQ�RI�³6HOHFWLRQ�DQG�&RQFHQWUDWLRQ�RI�5	'´�WKDW�ZDV�FDUULHG�RXW�LQ�SULYDWH�FRPSDQLHV��
6LQFH�WKH�QXPEHUV�RI�SUHVHQWDWLRQV�DW�WKH�FRQIHUHQFHV�DQG�WKH�FRPSDQLHV¶�DUWLFOHV�GHFUHDVHG�WRJHWKHU�
DIWHU�������WKH�QXPEHU�RI�GRFWRUDO�VWXGHQWV�UHDFKHG�WKH�SHDN�YDOXH�LQ�������
7KH�HYHQWV�VWDUWLQJ�IURP�WKH�GHFUHDVH�LQ�FRPSDQLHV¶�DUWLFOHV�WR�WKH�GHFUHDVH�LQ�XQLYHUVLWLHV¶�DUWLFOHV�

LQFOXGHV�WKH�IROORZLQJ�VHULHV�RI�FKDLQ�UHDFWLRQV������-DSDQHVH�FRPSDQLHV�RI�VHPLFRQGXFWRU�DQG�HOHFWULF�
HTXLSPHQW� LQGXVWU\� UHGXFHG� 5	'� LQ� WKH� PLG�����V�� ���� WKH� QXPEHU� RI� FRPSDQLHV¶� SUHVHQWDWLRQV�
GHFUHDVHG������WKH�QXPEHU�RI�FRPSDQLHV¶�DUWLFOHV��QXPEHU�RI�DSSOLFDQWV��DQG�QHZO\�UHJLVWHUHG�VWXGHQWV�
LQ�PDVWHU¶V�FRXUVHV�GHFUHDVHG�DOPRVW�DW�WKH�VDPH�WLPH������ZLWK�WKH�GHFUHDVH�LQ�WKH�QXPEHU�RI�FRPSDQLHV¶�
DUWLFOHV�IRU�WKUHH�FRQVHFXWLYH�\HDUV��WKH�QXPEHU�RI�GRFWRUDO�VWXGHQWV�DOVR�GHFUHDVHG������VL[�\HDUV�ODWHU�
�� �� WR� ��� \HDUV� ODWHU� IURP� WKH� GHFUHDVH� LQ� FRPSDQLHV¶� DUWLFOH��� GHFUHDVH� LQ� WKH� QXPEHU� RI� \RXQJ�
UHVHDUFKHUV�UHDFKHG�D�VWDJQDQW�VWDWH��DQG�����SRVW�������XQLYHUVLWLHV¶�DUWLFOHV�FRQWLQXHG�WR�GHFUHDVH��
�
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�
7DEOH���� (YHQWV�UHODWHG�WR�GHFUHDVHV�LQ�VFLHQWLILF�DUWLFOHV�LQ�SK\VLFV�DQG�GRFWRUDO�VWXGHQWV��WKH�FROODSVH�
RI�EXEEOH�HFRQRP\�LQ�WKH�HDUO\�����V��³6HOHFWLRQ�DQG�&RQFHQWUDWLRQ´�LQ�SULYDWH�FRPSDQLHV��SUHVHQWDWLRQ�
LQ�FRQIHUHQFHV�DQG�SXEOLFDWLRQ�RI�VFLHQWLILF�DUWLFOHV�E\�SULYDWH�FRPSDQLHV��DSSOLFDQWV�DQG�VWXGHQWV�RI�
JUDGXDWH�FRXUVHV�LQ�-DSDQHVH�XQLYHUVLWLHV��DQG�DUWLFOHV�LQ�SK\VLF�RI�-DSDQ��
�

�
�
�

����'LVFXVVLRQ�
�
������'LYHUVLW\�IRU�FUHDWLRQ�RI�WKH�LQWHOOHFW�
�
4.1.1.  Chain reactions from company’s management to birth of PhD holders�
7KH�UHGXFWLRQ�LQ�WKH�5	'�IXQFWLRQ�RI�-DSDQHVH�FRPSDQLHV�EURXJKW�XQH[SHFWHG�GUDVWLF�HIIHFWV�RQ�WKH�
VFLHQWLILF�UHVHDUFK�LQ�-DSDQ��)LJXUH����VKRZV�FKDLQ�UHDFWLRQV�IURP�FRPSDQ\¶V�PDQDJHPHQW�WR�ELUWK�RI�
3K'�KROGHUV���
7KH�UHGXFWLRQ�LQ�FRPSDQLHV
�UHVHDUFK�IXQFWLRQV�UHGXFHG�WKH�QXPEHU�RI�FRPSDQLHV
�SUHVHQWDWLRQV�DW�

WKH� FRQIHUHQFHV�� DQG�� DV� D� UHVXOW�� WKH� QXPEHU� RI� FRPSDQLHV
� DUWLFOHV� GHFUHDVHG� DIWHU� WKUHH� \HDUV��
3XEOLFDWLRQ�RI�VFLHQWLILF�DUWLFOHV�LV�RQH�RI�WKH�FRPSOHWLRQ�SRLQWV�RI�VFLHQWLILF�UHVHDUFK��$FFRUGLQJ�WR�WKH�
QRUPDO�SURFHGXUH�� VHYHUDO� UHVXOWV�SUHVHQWHG�DW�FRQIHUHQFHV�DUH�FRPELQHG� WR� IRUP�D� VLQJOH�DUWLFOH� IRU�
SXEOLVKLQJ�LQ�DQ�DFDGHPLF�MRXUQDO��7KHUHIRUH��LI�WKH�QXPEHU�RI�SUHVHQWDWLRQV�DW�WKH�FRQIHUHQFHV�GHFUHDVHV��
WKH�QXPEHU�RI�DUWLFOHV�GHFUHDVHV��7KLV�FDQ�RQO\�EH�UHFRYHUHG�E\�LQFUHDVLQJ�WKH�QXPEHU�RI�SUHVHQWDWLRQV�
DW�WKH�FRQIHUHQFHV��
7KH�FRQIHUHQFH�SOD\V�DQ�LPSRUWDQW�UROH�LQ�LQLWLDWLQJ�WKH�LQWHUFRPPXQLFDWLRQ�EHWZHHQ�XQLYHUVLWLHV�DQG�

FRPSDQLHV��7KLV�H[SODLQV�WKH�IDFW�WKDW�WKH�GHFUHDVH�LQ�WKH�QXPEHU�RI�SUHVHQWDWLRQ�DW�FRQIHUHQFHV�OHDGV�
WR�D�UHGXFHG�QXPEHU�RI�DSSOLFDQWV�IRU�PDVWHU¶V�FRXUVHV��,W�PD\�EH�VDIHO\�DVVXPHG�WKDW�LQ�WKH�FDVH�RI�D�
SULYDWH�FRPSDQ\��WKH�PDQDJHPHQWV¶�GHFLVLRQ�WR�UHGXFH�WKH�FRPSDQ\¶V�5	'�IXQFWLRQ�GXULQJ�WKH�HDUO\�
����V� OHG� WR� WKH� UHGXFWLRQ� LQ� WKH� QXPEHU� RI� FRQIHUHQFHV� DQG� DUWLFOHV� WKDW� GUDPDWLFDOO\� DIIHFWHG� WKH�
DFDGHPLF�VRFLHW\�RI�SK\VLFV�LQ�-DSDQ��(YHQ�LI�WKH�QXPEHU�RI�DUWLFOHV�RI�WKH�PDLQ�FRPSDQLHV�GHFUHDVHG��
LW� UHSUHVHQWHG� RQO\� ����RI� WKH� WRWDO� QXPEHU� RI� DUWLFOHV� RI� -DSDQ��+RZHYHU�� WKLV� VWXG\� UHYHDOHG� WKDW�
UHGXFWLRQ�RI�IXQFWLRQ�RI�5�	�'�RI�-DSDQHVH�FRPSDQLHV¶�VSHFWDFXODUO\�DIIHFWHG�-DSDQ
V�DFDGHPLF�VRFLHW\�
RI�SK\VLFV�� WKURXJK� WKH�DFWLRQV�RI� VWXGHQWV�ZKR�PLJKW�EHFRPH�VFLHQWLVW�RI� WKH�QH[W� HUD��7KH� VXGGHQ�
GHFUHDVH�LQ�WRWDO�QXPEHU�RI�-DSDQHVH�DUWLFOHV�RI�SK\VLFV�GXULQJ������ZDV�DQ�HQGLQJ�RI�WKH�DYDODQFKH�
�VQRZ�VOLGH��FDXVHG�E\�WKH�UHGXFWLRQ�RI� WKH�VWXG\�IXQFWLRQ�RI�SULYDWH�FRPSDQLHV�� L�H����6HOHFWLRQ�DQG�
&RQFHQWUDWLRQ�LQ�WKH�5HVHDUFK�DQG�'HYHORSPHQW��RI�-DSDQHVH�SULYDWH�FRPSDQLHV�FDUULHG�RXW�LQ�WKH�HDUO\�
����V��
�
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�

)LJXUH�����5HODWLRQVKLSV�EHWZHHQ�VFLHQFH�EDVHG�LQGXVWU\��DFDGHPLF�VRFLHW\�DQG�XQLYHUVLW\��'LUHFW�RU�
LQGLUHFW�FKDLQ�UHDFWLRQV�IURP�FRPSDQ\¶V�PDQDJHPHQW�WR�ELUWK�RI�3K'�KROGHUV��WKLFN�DUURZ��GLUHFW�
UHDFWLRQ��RSHQ�DUURZ��GLUHFW�RU�LQGLUHFW�UHDFWLRQ��
�
4.1.2.  Three flows between university and company of science-based industry 
,Q�RXU�YLHZ��WKHUH�DUH�WKUHH�IORZV�EHWZHHQ�XQLYHUVLW\�DQG�FRPSDQ\�RI�VFLHQFH�EDVHG�LQGXVWU\�LQ�UHJDUG�
RI�WKHLU�DFDGHPLF�LQWHUDFWLRQ��)LJXUH������,Q�GLVFXVVLRQ�RI�VFLHQFH�DQG�WHFKQRORJ\�RI�-DSDQ��LW�LV�QHHGOHVV�
WR�VD\�WKDW�D�IORZ�IURP�XQLYHUVLWLHV�WR�SULYDWH�FRPSDQLHV�LV�LPSRUWDQW��LQ�RWKHU�ZRUGV��UHVXOWV�REWDLQHG�
E\�UHVHDUFK�RI�XQLYHUVLWLHV��QHZ�NQRZOHGJH�DQG�ZD\�RI�WKLQNLQJ��SRVVLELOLW\�RI�QHZ�WHFKQLTXH��VKRXOG�
EH�DSSOLHG�LQ�FRPSDQLHV
�UHVHDUFK�DQG�GHYHORSPHQW��7KLV�IORZ�LV�GHILQHG�DV�)ORZ�,��
2XU� VWXG\� FODULILHG� WKDW� LQ� UHODWLRQ�RI� VFLHQWLILF� UHVHDUFK�EHWZHHQ�XQLYHUVLWLHV� DQG� FRPSDQLHV�� WKH�

FRPSDQLHV
�UHVHDUFK�KDG�ELJ�LQIOXHQFH�RQ�WKH�WUHQG�RI�XQLYHUVLWLHV�UHVHDUFK�YLD�VWXGHQWV��7KH�GHFOLQH�RI�
WKH�FRPSDQ\�VWXG\�OHG� WR� WKH�GHFUHDVH� LQ� WKH�QXPEHU�RI�\RXQJ�UHVHDUFKHUV�RI� WKH�XQLYHUVLW\� WKURXJK�
GHFUHDVH�LQ�WKH�QXPEHU�RI�GRFWRUDO�VWXGHQWV�DQG�LW�ZDV�DQ�XQSUHFHGHQWHG�VLWXDWLRQ�RI�WKH�GHFUHDVH�LQ�WKH�
QXPEHU�RI�XQLYHUVLWLHV
�DUWLFOHV���
7KHVH�IDFWV�VXJJHVW�WKDW�LQ�RUGHU�WR�DFFRPSOLVK�WKH�FUHDWLYH�GHYHORSPHQW�RI�VFLHQFH�DQG�WHFKQRORJ\�

LQ�-DSDQ��LW�LV�LPSRUWDQW�WR�UDLVH�WKH�TXDOLW\�DQG�QXPEHU�RI�\RXQJ�GRFWRUDO�UHVHDUFKHUV��+RZHYHU��WKLV�
PXVW� EH� GLVFXVVHG� LQWHUDFWLYHO\� IURP� ERWK� VLGHV� RI� XQLYHUVLW\� DQG� FRPSDQ\�� 7KH� NH\� FRQFHSW� LQ� D�
GLVFXVVLRQ� LV� D� IXQFWLRQ�RI� �%D�� �-DSDQHVH�ZRUG� IRU� FRPSOH[LWLHV� RI� D� SODFH� DQG� DQ� RSSRUWXQLW\� IRU�
LQWHUQDO�FRPPXQLFDWLRQ��RI�WKH�VRFLHW\�WKDW�FRQQHFWV�FRPSDQLHV�ZLWK�XQLYHUVLWLHV��%DVLQJ�RQ�FRPSDULQJ�
D� VRFLHW\� RI� WKH� ����V�ZLWK� WKH� SUHVHQW� VRFLHW\�� LW� FDQ� EH� VHHQ� WKDW� WKH� FRQVWLWXWLRQ� DQG� UROH� RI� WKH�
RUJDQL]DWLRQ�KDYH�JUHDWO\�FKDQJHG��,Q�DGGLWLRQ��LW�ZLOO�EH�QHFHVVDU\�WR�FRPSDUH�RWKHU�ILHOGV�ZLWK�SK\VLFV�
VR�DV�WR�XQGHUVWDQG�WKH�IXQFWLRQ�DQG�UROH�RI�WKH�VRFLHW\�LQ�HYHU\�UHVHDUFK�ILHOG�IURP�WKH�YLHZSRLQW�RI�
FUHDWLYLW\�LQ�WKH�VFLHQFH�EDVHG�LQGXVWU\��
,W�PXVW�EH�HPSKDVL]HG� WKDW� WKH�QXPEHU�RI�VWXGHQWV� LQ�XQLYHUVLWLHV�DQG�JUDGXDWH�VFKRROV�VKRXOG�EH�

LQFUHDVHG�� ,Q� DGGLWLRQ�� WKH� ODUJH� QXPEHU� RI� \RXQJ� DEOH� VWXGHQWV� SUHSDULQJ� WR� MRLQ� WKH� VFLHQFH�EDVHG�
LQGXVWU\�DQG�VFLHQWLILF�ILHOGV�VKRXOG�DOVR�EH�HQFRXUDJHG��,I�WKH�UHVHDUFKHV�LQ�FRPSDQLHV�DUH�FDUULHG�RXW�
DFWLYHO\�DQG�PDQ\�DUWLFOHV�DUH�SXEOLVKHG�E\�FRPSDQLHV��PDQ\�VWXGHQWV�ZLOO�HQWHU�WKH�GRFWRUDO�FRXUVHV��
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WKXV��UHVXOWLQJ�LQ�WKH�LQFUHDVH�LQ�WKH�QXPEHU�RI�\RXQJ�DEOH�3K'�KROGHUV��7KLV�NQRZOHGJH�IURP�FRPSDQLHV�
GHQRWHV�DQRWKHU�IORZ�RI�UHVRXUFHV�IURP�WKH�FRPSDQ\�WR�XQLYHUVLW\��ZKLFK�EULQJV�VWXGHQWV�HQFRXUDJHG�
E\� FRPSDQ\¶V� UHVHDUFK� DFWLYLW\�� L�H��� NQRZOHGJH� �FDOOHG� DV� )ORZ� ,,��� ,Q� WKLV� RFFDVLRQ�� LW� VKRXOG� EH�
HPSKDVL]HG�WKDW�FRPSDQLHV�PXVW�DFFHSW�\RXQJ�3K'�KROGHUV�FRQWLQXRXVO\��7KH�IORZ�RI�\RXQJ�DEOH�3K'�
KROGHUV�IURP�XQLYHUVLWLHV�WR�FRPSDQLHV�LV�WKH��UG�IORZ��KHQFHIRUWK�GHQRWHG�DV�)ORZ�,,,���DQG�FRPSDQLHV�
PXVW� EH� DFWLYH� WR� DFFRPSOLVK� ERWK� )ORZV� ,,� DQG� ,,,�� 7KHUHIRUH�� LW� FDQ� EH� VDLG� WKDW� WKH� LQWHUDFWLYH�
GLVFXVVLRQ�EHWZHHQ�D�XQLYHUVLW\�DQG�FRPSDQ\�VWXG\�LV�F\FOLFDO��
�
�

�
�
)LJXUH�����&\FOLFDO�UHODWLRQ�EHWZHHQ�XQLYHUVLW\�DQG�FRPSDQ\�RI�VFLHQFH�EDVHG�LQGXVWU\�WKURXJK�WKUHH�
IORZV��)ORZ�,��NQRZOHGJH��VWXG\�UHVXOWV�VXFK�DV�QHZ�NQRZOHGJH��ZD\�RI�WKLQNLQJ��DQG�SRVVLELOLW\�RI�QHZ�
WHFKQLTXH���)ORZ�,,��NQRZOHGJH�DQG� WDOHQW� �HQFRXUDJHG�VWXGHQWV�E\�FRPSDQ\
V� UHVHDUFK�DFWLYLW\�� L�H���
NQRZOHGJH���)ORZ�,,,��WDOHQW��3K'�KROGHUV���
�
�
7KHVH� WKUHH� IORZV� EHWZHHQ� XQLYHUVLW\� DQG� FRPSDQ\� RI� VFLHQFH�EDVHG� LQGXVWU\� DUH� LOOXVWUDWHG� LQ�

)LJXUH����.QRZOHGJH�DQG�WDOHQW�FLUFXODWH�LQ�WKH�F\FOLFDO�UHODWLRQ�EHWZHHQ�XQLYHUVLWLHV�DQG�FRPSDQLHV��
6WXG\� UHVXOWV� E\� XQLYHUVLWLHV� JR� GRZQ� WKURXJK� )ORZ� ,�� HQFRXUDJHG� VWXGHQWV� E\� FRPSDQ\¶V� UHVHDUFK�
DFWLYLW\�WKURXJK�)ORZ�,,��DQG�3K'�KROGHUV�WR�VFLHQFH�EDVHG�LQGXVWU\�WKURXJK�)ORZ�,,,��
'XH�WR� WKH�UHGXFHG�IXQGDPHQWDO�UHVHDUFK�LQ� WKH�VHPLFRQGXFWRU�DQG�HOHFWULF�HTXLSPHQW� LQGXVWU\�RI�

-DSDQ�LQ�WKH�HDUO\�����V��WKH�VFLHQWLILF�VWXG\�RI�SK\VLFV�LQ�-DSDQ�ZDV�FRQWLQXDOO\�VXIIHUHG�LQ�D�QHJDWLYH�
PDQQHU��,Q�RUGHU�WR�FXW�RII�WKLV�QHJDWLYH�LPSDFW��WKH�QXPEHU�RI�\RXQJ�DEOH�3K'�KROGHUV�PXVW�EH�LQFUHDVHG�
WKURXJK�)ORZ�,,��DQG�WKHLU�YDOXH�PXVW�EH�HYDOXDWHG�IDLUO\�WR�DFWLYDWH�)ORZ�,,,�DW�WKH�VDPH�WLPH���
)LUVW�� LW� LV�QHFHVVDU\� WR�UDLVH� WKH�GLYHUVLW\�RI�FDUHHU�RSWLRQV�IRU�\RXQJ�3K'�KROGHUV��7KH�UROHV�DQG�

RSSRUWXQLWLHV� IRU� WKHP� VKRXOG� DOVR� EH� LQFUHDVHG�� 6HFRQG�� WKH� \RXQJ� GRFWRUDWH� GHJUHH� KROGHUV� PXVW�
FKDQJH�WKHLU�FRQVFLRXVQHVV�WR�UHDOL]H�LW��7KH�GRFWRUDO�GHJUHH�LV�WKH�SURRI�RI�YDOXDEOH�H[SHULHQFH��LQ�ZKLFK�
WKH�VWXGHQW�LV�FRQFHUQHG�ZLWK�WKH�FUHDWLRQ�RI�LQWHOOHFW�LQ�RQH¶V�VSHFLDOW\�GRPDLQ��7KH�QHJDWLYH�FLUFXODWLRQ�
ZLOO� QRW� EH� HOLPLQDWHG� LI� WKH� 3K'� KROGHUV� WKHPVHOYHV� OLPLW� WKHLU� SODFHV� DQG� RSSRUWXQLWLHV� LQ� WKHLU�
VSHFLDOL]HG�GRPDLQV�LQ�ZKLFK�WKH\�KDYH�RQFH�SOD\HG�DFWLYH�UROHV�LQ�WKH�SDVW��7KLUG��FRPSDQLHV�DFFHSWLQJ�
3K'�KROGHUV�VKRXOG�XQGHUVWDQG�WKHLU�YDOXHV�DQG�VXSSRUW�WKHP�SRVLWLYHO\�WR�JURZ�ZLWKLQ�DQ\�GRPDLQ�LQ�
DGGLWLRQ�WR�WKHLU�VSHFLDOW\�GRPDLQV���
'LYHUVLW\�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�FRQFHSWV�LQ�WKH�FUHDWLYLW\�RI�LQWHOOHFW��<RXQJ�DEOH�3K'�KROGHUV�

VKRXOG�QRW�FRQWLQXH�ZLWK�WKHLU�SDVW�VSHFLDOW\��7KH�GLYHUVLW\�RI�WKHLU�DELOLWLHV�ZLOO�LQFUHDVH�UDSLGO\�LI�WKH\�
KDYH�WKH�VSLULW�WR�FKDOOHQJH�QHZ�ILHOGV��$QG�FRPSDQLHV�PXVW�DFFHSW�\RXQJ�3K'�KROGHUV�FRQWLQXRXVO\�E\�
WKHLU�RZQ�LQVLJKW�DQG�UHVSRQVLELOLW\��
�
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��� &RQFOXVLRQV�
���� 7KH�QXPEHU�RI�(QJOLVK�DUWLFOHV�E\�-DSDQHVH�VFLHQWLVWV�LQ�UHVHDUFK�ILHOGV�VXFK�DV�SK\VLFV��PDWHULDOV�

VFLHQFH�� ELRFKHPLVWU\�� DQG� PROHFXODU� ELRORJ\� EHJDQ� WR� GHFUHDVH� LQ� ������ 7KLV� ILJXUH� GURSSHG�
GUDPDWLFDOO\��HVSHFLDOO\�LQ�WKH�FDVH�RI�SK\VLFV���

���� 7KH�XQSUHFHGHQWHG�VLWXDWLRQ�RI�WKH�GHFUHDVH�LQ�WKH�QXPEHU�RI�DUWLFOHV�LQ�SK\VLFV�WRRN�SODFH�LQ�-DSDQ��
7KLV�VLWXDWLRQ�RFFXUUHG�DW�WKH�HQG�RI�WKH�IROORZLQJ�FKDLQ�UHDFWLRQV������WKH�UHGXFWLRQ�LQ�WKH�VWXG\�
IXQFWLRQ�RI�SULYDWH�FRPSDQLHV������GHFUHDVH�LQ�WKH�QXPEHU�RI�FRPSDQLHV
�SUHVHQWDWLRQV�DQG�DUWLFOHV��
����GHFUHDVH�LQ�WKH�QXPEHU�RI�GRFWRUDO�VWXGHQWV������GHFUHDVH�LQ�WKH�QXPEHU�RI�\RXQJ�3K'�KROGHUV��
DQG�����GHFUHDVH�LQ�WKH�QXPEHU�RI�XQLYHUVLWLHV¶�DUWLFOHV��

���� ,Q� UHJDUG� WR� WKH� VFLHQFH�DQG� WHFKQRORJ\� LQ� -DSDQ�� WKHUH�H[LVW� WKUHH� IORZV� LQ� WKH�F\FOLFDO� UHODWLRQ�
EHWZHHQ�WKH�XQLYHUVLWLHV�DQG�FRPSDQLHV��WKH�ILUVW�IORZ��)ORZ�,��LV�IURP�XQLYHUVLW\�WKDW�VHQGV�IUXLWIXO�
UHVHDUFK�UHVXOWV�WR�WKH�FRPSDQLHV��ZKHUHDV�WKH�VHFRQG�IORZ��)ORZ�,,��LV�IURP�WKH�FRPSDQ\¶V�UHVHDUFK�
DFWLYLW\� WKDW�DWWUDFWV� VWXGHQWV� WR�JUDGXDWH� VFKRROV�ZKLOH� WUDLQLQJ� WKHP� WRZDUGV�EHLQJ�\RXQJ�3K'�
KROGHUV�DQG�WKH�WKLUG�IORZ��)ORZ�,,,��LV�IURP�XQLYHUVLWLHV�WKDW�VHQGV�\RXQJ�DEOH�3K'�KROGHUV�WR�WKH�
FRPSDQLHV��7KLV�PXVW�EH�GLVFXVVHG�LQWHUDFWLYHO\�IURP�ERWK�VLGHV�RI�WKH�XQLYHUVLW\�DQG�FRPSDQ\��7KH�
NH\�FRQFHSW�LQ�WKH�GLVFXVVLRQ�LV�D�IXQFWLRQ�RI��%D���FRPSOH[LWLHV�RI�D�SODFH�DQG�DQ�RSSRUWXQLW\�IRU�
LQWHUQDO�FRPPXQLFDWLRQ��RI�DFDGHPLF�VRFLHW\�WKDW�FRQQHFWV�FRPSDQLHV�ZLWK�XQLYHUVLWLHV��

����,Q�RUGHU�WR�H[SDQG�WKH�GLYHUVLW\�RI�FDUHHU�RSWLRQV�IRU�WKH�3K'�KROGHUV��WKH�3K'�KROGHUV�WKHPVHOYHV�
PXVW� FKDQJH� WKHLU� FRQVFLRXVQHVV� VR� DV� WR� QRW� WR� VWLFN�ZLWK� WKHLU� VSHFLDOW\� GRPDLQ� RQO\� DQG� WKH�
FRPSDQLHV�VKRXOG�XQGHUVWDQG�WKH�YDOXHV�RI�3K'�KROGHUV�DQG�FKDQJH�WKHLU�FRQVFLRXVQHVV�LQ�RUGHU�WR�
DFFHSW�3K'�KROGHUV�E\�FRPSDQLHV
�RZQ�LQVLJKW�DQG�UHVSRQVLELOLW\��

�
$FNQRZOHGJPHQW�
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