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7KH� DLP� RI� WKLV� WKHVLV� LV� WR� LGHQWLI\� DQG� WR� VWXG\� WKH� PLFUR� DQG� PDFUR�
GHWHUPLQDQWV� RI� H[SRUW� SHUIRUPDQFH�� 7KH� UHVXOWV� RI�PLFUR� GHWHUPLQDQWV� VXJJHVW�
WKDW� WKHUH� LV� QR� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� H[SRUW� SHUIRUPDQFH� DQG� 5	'�
LQWHQVLW\��ZKLFK�FRXOG�EH�D�UHVXOW�RI�XQGHUUHSRUW�RI�5	'�H[SHQGLWXUHV�LQ�LQFRPH�
VWDWHPHQWV�RI�ILUPV�DQG�WKH�UHDOL]DWLRQ�RI�LWV�HIIHFWV�LQ�WKH�ORQJ�WHUP��7KH�UHVXOWV�
IRU� PDUNHWLQJ� LQWHQVLW\�� UDWLR� RI� IRUHLJQ� H[FKDQJH� SURILWV� LQ� WRWDO� VDOHV�� IL[HG�
LQYHVWPHQW�LQWHQVLW\�DQG�FDSLWDO�LQWHQVLW\�DUH�LQ�WKH�VDPH�ZD\��2Q�WKH�RWKHU�KDQG��
bank loans and previous year’s export performance is strongly related with export 

SHUIRUPDQFH��0RUHRYHU��LW�LV�IRXQG�WKDW�WKHUH�LV�QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�
ORZ� WHFKQRORJ\� LQGXVWULHs’ and medium and high technology industries’ export 

EHKDYLRU��2Q�WKH�RWKHU�KDQG��IURP�WKH�PDFUR�HFRQRPLF�GHWHUPLQDQWV�SHUVSHFWLYH��
WKH� LPSOHPHQWDWLRQ�RI� IOH[LEOH�H[FKDQJH�UDWH�SROLF\�KDV� IDYRUDEOH�HIIHFWV�RQ� WKH�
YROXPH� RI� H[SRUWV�� :KLOH� H[SRUW� LQWHQVLW\� LV� SRVLWLYHO\� DIIHFWHG� E\� WKH� PDMRU�
GHYDOXDWLRQV�H[SHULHQFHG�LQ������DQG�������

�
.H\ZRUGV��5	'��0DQXIDFWXULQJ�6HFWRU�DQG�,QWHUQDWLRQDO�&RPSHWLWLYHQHVV�
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%X�WH]GH��LKUDFDW�SHUIRUPDQVÕQÕ�EHOLUOH\HQ�WHPHO�PLNUR�YH�PDNUR�HWNHQOHULQ�
EHOLUOHQPHVL� DPDoODQPÕúWÕU�� øKUDFDW� SHUIRUPDQVÕQÕ� EHOLUOH\HQ� PLNUR� HWNHQOHUGHQ�
elde edilen sonuçlara göre Ar�*H� KDUFDPDODUÕ� LOH� LKUDFDW� SHUIRUPDQVÕ� DUDVÕQGD�
DQODPOÕ�ELU� LOLúNL�EXOXQPDPDNWDGÕU��%XQXQ�WHPHO�QHGHQLQLQ�LVH��ONHPL]GH�$U�*H�
KDUFDPDODUÕQÕQ�NDU�]DUDU�WDEORODUÕQGD�ROGX÷XQGDQ�GDKD�G�ú�N�UDSRUODQPDVÕQGDQ�YH�
HWNLOHULQLQ� X]XQ� YDGHGH� JHUoHNOHúPHVLQGHQ� ND\QDNODQGÕ÷Õ� G�ú�Q�OPHNWHGLU��
3D]DUODPD� \R÷XQOX÷X�� VDELW� \DWÕUÕP� \R÷XQOX÷X�� VHUPD\H� \R÷XQOX÷X� YH� NDPEL\R�
NDUODUÕQÕQ� WRSODP� VDWÕúODUD� RUDQÕ� LoLQ� GH� EHQ]HU� VRQXoODU� HOGH� HGLOPLúWLU�� 'L÷HU�
\DQGDQ�� EDQND� NUHGLOHUL� LOH� JHoPLú� LKUDFDW� SHUIRUPDQVÕQÕQ� LKUDFDW� SHUIRUPDQVÕQD�
ROXPOX�NDWNÕGD�EXOXQGX÷X�DQODúÕOPÕúWÕU��$\UÕFD��G�ú�N�WHNQRORML�YH�RUWD�YH�\�NVHN�
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6RPH�RI� WKH�QHZO\� LQGXVWULDOL]HG�FRXQWULHV� �1,&V��� VXFK�DV�6RXWK�.RUHD��
7DLZDQ�� +RQJ� .RQJ�� 6LQJDSRUH�� DQG� 6SDLQ� HWF�� DUH� WKH� FKDPSLRQV� RI� H[SRUW�
JURZWK��ZKLFK�DUH� DOVR�GHSHQGHQW� WR�ZRUOG�PDUNHW�GHPDQG� UDWKHU� WKDQ�GRPHVWLF�
GHPDQG��([SRUWV�KDYH�EHHQ�SLYRWDO�LQ�WKH�UDSLG�H[SDQVLRQ�RI�DOO�WKHVH�FRXQWULHV��,Q�
today’ s world, their achievements and higher rates of growth tried to be modeled 

E\� RWKHU� GHYHORSLQJ� FRXQWULHV�� ([SRUWLQJ� SHUFHLYHG� E\� WKHVH� FRXQWULHV� DV� DQ�
LPSRUWDQW� FKDQQHO� WR� LQWHJUDWH� WR� WKH�ZRUOG� HFRQRP\�� WR� DFKLHYH� KLJKHU� JURZWK�
UDWHV�SHU�FDSLWD�DQG�EHWWHU�OLIH�FRQGLWLRQV��+RZHYHU��WKH�LQWHUHVWLQJ�SRLQW�KHUH�LV��DV�
.D]JDQ��������DQG�5RGULN��������LQGLFDWHG��WKHUH�LV�QRW�D�JXDUDQWHH�IRU�D�SRVLWLYH�
UHODWLRQVKLS� EHWZHHQ� WKH� H[SRUWV� DQG� JURZWK� UDWHV� SHU� FDSLWD� IRU� WKH� FRXQWULHV��
ZKLFK� IROORZ�H[SRUW�JURZWK�PRGHO��([SRUW�JURZWK�DQG�EHLQJ�SRRU� FRXOG�KDYH�D�
SRVLWLYH� UHODWLRQVKLS�� 6LPLODUO\�� WKHUH� LV� DOVR� QRW� D� JXDUDQWHH� IRU� D� SRVLWLYH�
UHODWLRQVKLS�EHWZHHQ�GHYHORSPHQW�DQG�EHLQJ�FORVHG�WR�ZRUOG�HFRQRP\�IRU�WKH�QRQ�
LQGXVWULDOL]HG�FRXQWULHV�VXFK�DV�%DQJODGHVK�FDVH���

�
,Q�DFFRUGDQFH�ZLWK� WKHVH�VWXGLHV��PRVW�RI� WKH�JRYHUQPHQWV�RI�GHYHORSLQJ�

FRXQWULHV� KDYH� EHJXQ� WR� SHUFHLYH� VWLPXODWLQJ� WKH� H[SRUWV� DV� D� ZD\� WR� LQFUHDVH�



� ��

VRFLDO�ZHOIDUH� DQG� JURZWK� SHU� FDSLWD�� ,Q� RUGHU� WR� IRUPXODWH� WUDGH� DQG� LQGXVWULDO�
SROLFLHV�RI�WKHVH�GHYHORSLQJ�FRXQWULHV��D�JURZLQJ�ERG\�RI�OLWHUDWXUH�KDV�DGGUHVVHG�
LWVHOI� WR� DQ� DQDO\VLV� RI� H[SRUW� SHUIRUPDQFH� RI� WKHVH� FRXQWULHV�� 7KLV� JURZLQJ�
OLWHUDWXUH�JDYH� LPSRUWDQFH�ZKLFK�IDFWRUV�VWLPXODWH�RU�GHWHU�ILUPV�WR�HQWHU�IRUHLJQ�
PDUNHWV��7KHVH�VWXGLHV�WU\�WR�XQGHUVWDQG�ZKHWKHU�WHFKQRORJ\�LV�DQ�LPSRUWDQW�IDFWRU�
LQ�LPSURYLQJ�WKH�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�RI�WKH�FRXQWULHV���

�
,Q�WKLV�YHLQ��VRPH�RI�WKLV�HPSLULFDO�OLWHUDWXUH�WR�IRUPXODWH�WKH�GHWHUPLQDQWV�

RI�H[SRUW�SHUIRUPDQFH�FRXOG�EH�VXPPDUL]HG�DV�*UXEHU�HW�DO����������*XVWDYVVRQ�HW�
al. (1996), Hatemi (2000), Plümper and Graff (2001), Roper & Love (2001), 

/HIHEUYH�DQG�/HIHEUYH��������DQG�HWF��IRFXVLQJ�RQ�LQGXVWULDOL]HG�FRXQWULHV��6RPH�
RWKHUV�� VXFK� DV� .XPDU� DQG� 6LGGDUWKDQ� �������� /DOO� �����D�� DQG� /DOO� �����E���
Taymaz and Özçelik (2001), Dijk (2002) and etc. are the major contributors to the 

XQGHUVWDQGLQJ�RI�H[SRUW�SHUIRUPDQFH�RI�GHYHORSLQJ�FRXQWULHV�XVLQJ�D�XQLTXH�GDWD�
VHW�� FRYHULQJ� YLUWXDOO\� DOO�PDQXIDFWXULQJ� ILUPV�� ,Q� DOO� RI� WKHVH� VWXGLHV��
WHFKQRORJLFDO�FDSDELOLWLHV��VXFK�DV�5	'�H[SHQGLWXUHV��DUH�DW�WKH�FRUH�RI�WKH�H[SRUW�
SHUIRUPDQFH�DQDO\VLV��+RZHYHU��WKH�WHFKQRORJLFDO�FDSDELOLW\�LV�RQO\�D�SDUW�RI�WKLV�
VWRU\�� 7KH� WKHVLV�ZLOO� DOVR� DQDO\]H� WKH� HIIHFWV� RI� RWKHU� H[SODQDWRU\� YDULDEOHV� RQ�
H[SRUW�SHUIRUPDQFH��VXFK�DV�EDQN�ORDQV��PDUNHWLQJ�LQWHQVLW\��HWF��

�
+RZHYHU��PRVW�RI�WKHVH�VWXGLHV�KDYH�EHHQ�IRFXVHG�RQ�WKH�GDWD�FRYHULQJ�D�

TXHVWLRQQDLUH� DERXW� WKH� FKDUDFWHULVWLFV� RI� ILUPV�� 'LIIHUHQWO\�� WKLV� WKHVLV� DLPV� WR�
LGHQWLI\� DQG� WR� VWXG\� WKH� PDLQ� GHWHUPLQDQWV� RI� H[SRUW� SHUIRUPDQFH� E\� XVLQJ� D�
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XQLTXH� GDWD� VHW� FRYHULQJ� WKH� EDODQFH� VKHHWV� DQG� LQFRPH� VWDWHPHQWV � � RI� WKH� VXE�
VHFWRUV� RI� WKH� 7XUNLVK� PDQXIDFWXULQJ� VHFWRU�� ZKLFK� DUH� FODVVLILHG� DFFRUGLQJ� WR�
1$&(��1RPHQFODWXUH�*HQHUDOH�GHV�$FWLYLWHV�(FRQRPLTXH�GDQV�OHV�&RPPXQDXWHV�
(XURSHHQQHV���5HY����$QRWKHU�SXUSRVH�RI�WKLV�WKHVLV�LV�WR�LGHQWLI\�DQG�WR�DQDO\]H�
WKH�GLIIHUHQFHV�LQ�H[SRUW�EHKDYLRU�EHWZHHQ�ORZ�WHFKQRORJ\�LQGXVWULHV � �DQG�PHGLXP�
DQG� KLJK� WHFKQRORJ\� LQGXVWULHV � �� ,Q� RUGHU� WR� DFFRPSOLVK� WKRVH� REMHFWLYHV�� LW� LV�
QHFHVVDU\�WR�SURYLGH�WKH�QHZ�DSSURDFKHV��,W�LV�DOVR�LPSRUWDQW�WR�SURYLGH�HYLGHQFH�
WR�YDOLGDWH�RU�FRQWUDGLFW��ZKDWHYHU�SRVVLEOH��VRPH�RI�WKH�FRQFOXVLRQV�DERXW�WKH�UROH�
DQG�GHWHUPLQDQWV�RI�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV��7KH�WKHVLV�ZLOO�DSSO\�D�VLPSOH�
HFRQRPHWULF�PRGHO� WR�PDNH�RXU�HVWLPDWLRQV�RQ� WKH�GHWHUPLQDQWV�RI� LQWHUQDWLRQDO�
FRPSHWLWLYHQHVV�RI�7XUNLVK�PDQXIDFWXULQJ�VHFWRU��

�
7KH�VWUXFWXUH�RI�WKH�WKHVLV�LV�RUJDQL]HG�DV�IROORZV��&KDSWHU���LQWURGXFHV�WKH�

WKHRUHWLFDO� IRXQGDWLRQV� UHSRUWHG� LQ� WKH� OLWHUDWXUH��ZKLFK� DUH� WKH� FRQWULEXWLRQV� RI�
QHZ� DSSURDFKHV� WR� LQQRYDWLRQ� SURFHVV� DQG�PDMRU� JURZWK� PRGHOV�� ,Q� FKDSWHU� ���
VRPH� HPSLULFDO� IRXQGDWLRQV� RQ�5	'� H[SHQGLWXUHV�� LQQRYDWLRQ� DQG� LQWHUQDWLRQDO�
FRPSHWLWLYHQHVV�ZLOO�EH� LQWURGXFHG�� ,Q�FKDSWHU����D�KLVWRULFDO�HYROXWLRQ�RI�H[SRUW�
SHUIRUPDQFH�RI�7XUNLVK�PDQXIDFWXULQJ�VHFWRU�ZLOO�EH�GLVFXVVHG��,Q�&KDSWHU����WKH�
WKHVLV� GHVFULEHV� WKH� VLPSOH�PRGHO� XVHG� LQ� WKH� HVWLPDWLRQ� RI� WKH� GHWHUPLQDQWV� RI�
LQWHUQDWLRQDO� FRPSHWLWLYHQHVV� RI� WKH� 7XUNLVK� PDQXIDFWXULQJ� VHFWRU� LQ� ZKLFK� WKH�
PLFUR� YDULDEOHV� LV� DSSOLHG� RQO\� DQG� PDFUR� DQG� RUJDQL]DWLRQDO� YDULDEOHV� DUH�

������������������������������ ������������������� �0RUH�LQIRUPDWLRQ�DERXW�WKH�GHWDLOV�RI�WKH�TXHVWLRQQDLUHV�SUHSDUHG�E\�WKH�&HQWUDO�%DQN�RI�WKH�
5HSXEOLF�RI�7XUNH\�LV�DYDLODEOH�LQ�7DEOH���LQ�$SSHQGL[�$��� �7KH�ORZ�WHFKQRORJ\�LQGXVWULHV�DUH�WKH�VHFWRUV�ZLWK�5	'�LQWHQVLW\�ORZHU�WKDQ�WKH�DYHUDJH�RI�WKH�
PDQXIDFWXULQJ�VHFWRU��� �7KH�KLJK�DQG�PHGLXP�WHFKQRORJ\�LQGXVWULHV�DUH�WKH�VHFWRUV�ZLWK�5	'�LQWHQVLW\�KLJKHU�WKDQ�WKH�
DYHUDJH�RI�WKH�PDQXIDFWXULQJ�VHFWRU��
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LJQRUHG��0RUHRYHU��LQ�WKH�VDPH�FKDSWHU��ZH�ZLOO�KDQGOH�WKH�GDWD�XVHG�LQ�WKH�PRGHO�
DQG�DQDO\]HG�WKH�GDWD�WR�ILQG�VRPH�FOXHV�EHIRUH�WKH�HVWLPDWLRQ�RI�WKH�PRGHO��$IWHU�
WKDW��HPSLULFDO�UHVXOWV�ZLOO�EH�REWDLQHG�IURP�WKH�HVWLPDWLRQ�RI�WKH�GHWHUPLQDQWV�RI�
LQWHUQDWLRQDO�FRPSHWLWLYHQHVV��3ROLF\�LPSOLFDWLRQV�DUH�SUHVHQWHG�LQ�WKH�ODVW�FKDSWHU��
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$� JURZLQJ� ERG\� RI� OLWHUDWXUH� KDV� DGGUHVVHG� LWVHOI� WR� DQ� DQDO\VLV� RI�
LQWHUQDWLRQDO� FRPSHWLWLYHQHVV� RI� PDQXIDFWXULQJ� VHFWRU� LQ� GHYHORSHG� DQG�
GHYHORSLQJ� FRXQWULHV�� 7KLV� OLWHUDWXUH� KDV� HPSKDVL]HG� WKH� FRQWULEXWLRQ� RI�
technology and skills to countries’  manufacturing sector relative competitiveness. 

7R�XQGHUVWDQG� WKH�EDFNJURXQG�RI� WKH� OLWHUDWXUH��ZH�VKRXOG�ILUVW�RI�DOO�XQGHUVWDQG�
WKH�PDLQ�DSSURDFKHV�WR�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�DQG�WKH�HIIHFWV�RI�WHFKQRORJ\�
RQ� LQWHUQDWLRQDO� FRPSHWLWLYHQHVV�� 0HDQZKLOH�� VHFRQGO\�� XQGHUVWDQGLQJ� WKH�
HYROXWLRQ�RI�PDFURHFRQRPLF�JURZWK�WKHRU\�DQG�WKH�GHWHUPLQDQWV�RI�JURZWK�ZRXOG�
DOVR� KHOS� XV� WR� XQGHUVWDQG� WKH� GHWHUPLQDQWV� RI� H[SRUW� SHUIRUPDQFH�� VLQFH� WKH�
GHWHUPLQDQWV�RI�JURZWK� LV� DOVR�DIIHFWLQJ� WKH�GHWHUPLQDQWV�RI� H[SRUW�SHUIRUPDQFH�
DQG� WKH\� KDYH� JHQHUDOO\� FRPPRQ� GHWHUPLQDQWV�� 7KH� H[SRUW� SHUIRUPDQFH� �RU�
LQWHUQDWLRQDO�FRPSHWLWLYHQHVV��DIIHFWV�JURZWK�DQG�UHDOL]HG�JURZWK�KDV�UHSHUFXVVLRQ�
HIIHFWV� RQ� WUDGH� GXH� WR� WKHLU� FRPPRQ� GHWHUPLQDQWV� �&RUGHQ�� ������ 3RPSRQLR��
������DQG�/HGHVPD���������)RU�H[DPSOH��WHFKQRORJ\�LV�SOD\LQJ�DQ�LPSRUWDQW�UROH�
LQ�GHWHUPLQLQJ�ERWK�WKH�JURZWK�UDWHV�DQG�WKH�H[SRUW�SHUIRUPDQFH��

�
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����1HZ�$SSURDFKHV�
�
8QGHUVWDQGLQJ� WKH� QDWXUH� RI� LQQRYDWLRQ�� WKH� SURFHVVHV� RI� LQQRYDWLRQ� DW�

ZRUN� LQ� D� SDUWLFXODU� HFRQRP\� DQG� WKH� ZD\V� LQ� ZKLFK� LQQRYDWLRQ� JHQHUDWHV�
HFRQRPLF� EHQHILWV� KDV� EHFRPH� D� FHQWUDO� SULRULW\� IRU� PRGHUQ� HFRQRPLHV�� $V� D�
FRQVHTXHQFH��LQWHUQDWLRQDO�WUDGH�DQG�WKH�FODVVLFDO�WKHRU\�RI�FRPSDUDWLYH�DGYDQWDJH�
KDYH� ORQJ� EHHQ� XQGHU� UHFRQVLGHUDWLRQ�� 7KLV� UHFRQVLGHUDWLRQ� KDV� VWLPXODWHG� WKH�
HPHUJHQFH�RI�QHZ�DSSURDFKHV� LQ� WKH�HFRQRPLFV� OLWHUDWXUH�VLQFH� WKH�HDUO\�����V��
The main approaches to these issues can be termed as ‘New Neoclassical’ , ‘ New 

Trade Theory’ , ‘Marxist’ , ‘Evolutionary’ , ‘Evolutionary�Structuralist’ , and ‘Neo�
technology or Technology gap’  respectively.�

�
������,QWHUQDWLRQDO�7UDGH�7KHRU\�DQG�1HRFODVVLFDO�$SSURDFK�
�
2QH� RI� WKH� EDVLF� TXHVWLRQV� WKDW� WKH� WKHRU\� RI� LQWHUQDWLRQDO� WUDGH� KDV� WR�

DQVZHU�LV�ZKDW�GHWHUPLQHV�WUDGH��7KH�HFRQRPLFV�GRHV�KDYH�DQ�DQVZHU��&RXQWULHV�
WUDGH� ZLWK� HDFK� RWKHU� EHFDXVH� RI� WKHLU� GLIIHUHQFHV�� 7KLV� LV� RQH� RI� WKH� PDLQ�
DVVXPSWLRQV�LQ�WKH�QHRFODVVLFDO�JHQHUDO�HTXLOLEULXP�PRGHO�RI�LQWHUQDWLRQDO�WUDGH��
&RXQWULHV� PD\� GLIIHU� LQ� WKHLU� SUHIHUHQFHV�� WKHLU� WHFKQRORJLHV�� RU� WKHLU� IDFWRU�
VXSSOLHV��DQG�WKHVH�GLIIHUHQFHV�MRLQWO\�GHWHUPLQH�FRPSDUDWLYH�DGYDQWDJH�DQG�KHQFH�
WUDGH���

�
7KH� WKHRU\� RI� FRPSDUDWLYH� DGYDQWDJH� RI� 'DYLG� 5LFDUGR� LV� D� RQH�IDFWRU�

PRGHO��$FFRUGLQJ�WR�5LFDUGR��GLIIHUHQFHV�LQ�ODERU�SURGXFWLYLW\�FDXVH�WUDGH��,Q�KLV�
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PRGHO��WKHUH�DUH�WZR�FRXQWULHV�DQG�WZR�JRRGV��$V�ORQJ�DV�WKH�UDWLR�RI�WKH�FRVW�RI�
SURGXFWLRQ� UDWLRV� GLIIHU�� DQG� RQH� FRXQWU\� KDV� D� FRPSDUDWLYH� DGYDQWDJH� LQ� WKH�
SURGXFWLRQ� RI� RQH� RI� WKH� WZR� JRRGV��ZKLOH� WKH� RWKHU� FRXQWU\� KDV� D� FRPSDUDWLYH�
DGYDQWDJH�LQ�WKH�SURGXFWLRQ�RI�RQH�RI�WKH�WZR�JRRGV��,Q�WKLV�FDVH��ERWK�FRXQWULHV�
JDLQV� IURP� WUDGH�� UHJDUGOHVV� RI� WKH� IDFW� WKDW� RQH� RI� WKH� FRXQWULHV�PLJKW� KDYH� DQ�
DEVROXWH�DGYDQWDJH�LQ�ERWK�OLQHV�RI�SURGXFWLRQ��$SSOH\DUG�DQG�)LHOG���������

�
,Q�FRPSDUDWLYH�DGYDQWDJH��SURGXFWLYLW\�RI� WKH� ODERU� LV� WKH�FDXVH�RI� WUDGH��

+RZHYHU�� LQ� +HFNVKHU�2KOLQ� �+�2�� WKHRULHV�� WHFKQRORJ\�� DV� HPSKDVL]HG� DERYH��
GRHV� QRW� DSSHDU� DW� DOO�� 3URGXFWLRQ� IXQFWLRQV� DUH� LGHQWLFDO� DFURVV� FRXQWULHV�� DOO�
WHFKQRORJ\�LV�IXOO\�GLIIXVHG�DFURVV�ILUPV�DQG�FRXQWULHV��DQG�WUDGH�UHVXOWV�IURP�WKH�
GLIIHUHQFHV�LQ�IDFWRU�HQGRZPHQWV��ODERU�DQG�FDSLWDO��)LUPV�DXWRPDWLFDOO\�VHOHFW�WKH�
ULJKW� WHFKQLTXHV�EDVHG�RQ� UHODWLYH�FDSLWDO� ODERU�SULFHV��2QFH� WKH\�KDYH�PDGH�WKH�
FKRLFH� �ODERU� LQWHQVLYH� WHFKQLTXHV� IRU� GHYHORSLQJ� FRXQWULHV��� WKH\� XVH� WKH�
WHFKQRORJLHV�HIILFLHQWO\�ZLWKRXW�ODJV��OHDUQLQJ�RU�HIIRUW��6LQFH�XVHUV�DXWRPDWLFDOO\�
UHDFK�EHVW�SUDFWLFH�OHYHO�� WKHUH�FDQ�EH�WHFKQLFDO�LQHIILFLHQF\�RQO\�LI�JRYHUQPHQWV�
LQWHUYHQH�WR�GLVWRUW�IDFWRU�SULFHV�RU�SUHYHQW�IUHH�WUDGH��+DUULJDQ���������

�
,Q�VKRUW��WHFKQRORJ\�GLIIHUHQFHV�DV�D�VRXUFH�RI�FRPSDUDWLYH�DGYDQWDJH�ZHUH�

ILUVW�VWXGLHG�E\�5LFDUGR��ZKR�LGHQWLILHG�GLIIHUHQW�UHODWLYH�ODERU�SURGXFWLYLWLHV�DV�WKH�
FDXVH� RI� WUDGH�� ZKLOH� +HFNVFKHU� DQG� 2KOLQ� �+�2�� DVVXPHG� DZD\� WHFKQRORJ\�
GLIIHUHQFHV�DQG�IRFXVHG�RQ�GLIIHUHQFHV�LQ�UHODWLYH�VXSSOLHV�RI�FDSLWDO�DQG�ODERU�DV�
WKH� FDXVHV� RI� WUDGH�� 3RVW�ZDU� WUDGH� WKHRULVWV� KDYH� JHQHUDOL]HG� WKH�5LFDUGLDQ� DQG�
+HFNVFKHU�2KOLQ� DSSURDFK�� ZLWK� WKH� JHQHUDO� IDFWRU� SURSRUWLRQV� VWDWHPHQW�
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HQFRPSDVVLQJ�PDQ\�JRRGV�DQG�IDFWRUV�ZKLOH� WKH�JHQHUDOL]HG�5LFDUGLDQ�DSSURDFK�
IRFXVHV�RQ�JHQHUDO�WHFKQRORJ\�GLIIHUHQFHV��+DUULJDQ���������

�
0HDQZKLOH��LQ�WKH�QHR�+HFNVKHU�2KOLQ�WKHRULHV��VNLOOV�DUH�LQFRUSRUDWHG�DV�D�

IDFWRU� RI� SURGXFWLRQ�� +RZHYHU�� WKH\� FRQWLQXHG� WR� DVVXPH� HIILFLHQW� PDUNHWV� IRU�
WHFKQRORJ\�DQG�FRVWOHVV�DQG�HIILFLHQW�DSSOLFDWLRQ�RI�WHFKQRORJ\��7KH�DGYDQWDJH�RI�
GHYHORSLQJ� FRXQWULHV� VWLOO� OLHV� LQ� SURGXFWV� ZLWK� ORZ�VNLOO� DQG� ODERU� LQWHQVLYH�
WHFKQRORJLHV�� LQ�XVLQJ� WKHVH��RQFH�PRUH�� WKHUH�DUH�QR� WHFKQRORJLFDO� ODJV�RU�FRVWV�
�/DOO�� ����D���:RRG� DQG� .HUVWL� ������� DVVXPH� WKDW� FDSLWDO� LV� IXOO\�PRELOH� DQG�
UHGXFHV�WKH�GHWHUPLQDQWV�RI�FRPSDUDWLYH�DGYDQWDJH�WR�WZR�LPPRELOH�IDFWRUV��VNLOOV�
RI�WKH�ODERU�IRUFH�DQG�WKH�QDWXUDO�UHVRXUFHV��HQYLURQPHQW���&RPSDUDWLYH�DGYDQWDJH�
QRZ�GHSHQGV�RQ�WKH�UDWLR�RI�VNLOOV�WR�UHVRXUFHV��WHFKQRORJ\�UHPDLQV�D�SHUPLVVLYH��
DQG�VR�LUUHOHYDQW��IDFWRU��

�
6LQFH� WKH�ZRUN� RI� 6RORZ� �������� LW� KDV� EHHQ�DFFHSWHG� WKDW� WHFKQRORJLFDO�

FKDQJH� DFFRXQWV� IRU� D� VLJQLILFDQW� SRUWLRQ� RI� *'3� JURZWK� LQ� LQGXVWULDOL]HG�
FRXQWULHV�� 7KHUHIRUH�� WKH� QHZ� QHRFODVVLFDO� DSSURDFK� LQYROYHV� WKH� H[WHQVLRQ� RI�
QHRFODVVLFDO�HFRQRPLFV�LQWR�WKH�ZRUOG�RI�LQQRYDWLRQ�DQG�HQGRJHQRXV�WHFKQRORJLFDO�
FKDQJH��7KLV�LV�RQH�RI�WKH�PDLQ�GLIIHUHQFHV�RI�WKH�QHZ�QHRFODVVLFDO�DSSURDFK�IURP�
WKH�QHRFODVVLFDO���

�
,Q� WKLV� ZRUOG�� WKH� VWDQGDUG� DVVXPSWLRQV� GR� QRW� SUHYDLO� �� LQIRUPDWLRQ� LV�

LQFRPSOHWH� DQG� XQHTXDOO\� VKDUHG�� WKHUH� DUH� VXQN� FRVWV�� LQFUHDVLQJ� UHWXUQV� DQG�
ROLJRSRO\�� QHZ� SURGXFWV� DQG� SURFHVVHV� DUH� FUHDWHG� DV� D� UHVXOW� RI� GHOLEHUDWH�
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FRPPHUFLDO�DFWLYLW\�E\�ILUPV��6KHHKDQ���������/LSVH\�DQG�&DUODZ��������VLPSOLI\�
WKH� GHILQLQJ� FKDUDFWHULVWLFV� RI� QHR�FODVVLFDO� PRGHOV� DQG� FRQVLGHU� WKHVH�
FKDUDFWHULVWLFV� DV�� PD[LPL]LQJ� EHKDYLRU�� XQLTXH� HTXLOLEULXP�� WKH� GHWDLOV� RI�
WHFKQRORJ\�DUH�QRW�H[SOLFLWO\�PRGHOHG��FRPSHWLWLRQ�LV�VHHQ�RQO\�DV�DQ�HQG�SURGXFW�
DQG�QR�H[SOLFLW�HFRQRPLF�VWUXFWXUH��

�
$V�ZH�KDYH�DUJXHG�DERYH��LW�LV�ZLGHO\�DFFHSWHG�WKDW�WKH�DVVXPSWLRQV�RI�WKH�

VWDQGDUG�QHRFODVVLFDO�PRGHO�DUH�QRW�FRQGXFLYH�WR�WKH�DQDO\VLV�RI�5	'��LQQRYDWLRQ��
VNLOOV�DQG�WKH�FUHDWLRQ�RI�QHZ�JRRGV�DV�HQGRJHQRXV�SURFHVVHV�ZLWKLQ�WKH�HFRQRPLF�
system. As Lipsey (1998) argues standard neoclassical approach assumes firms’  

UHVRXUFHV�DQG�WHFKQRORJLFDO�FDSDELOLW\�LV�H[RJHQRXV�DQG�WKLV�DSSURDFK�LJQRUHV�WKH�
HFRQRPLF�EHQHILWV�RI�5	'�H[SHQGLWXUHV��5	'�VXEVLGLHV��5	'�WD[�FXWV�DQG�RWKHU�
WHFKQRORJ\�IDFWRUV��

�
������7HFKQRORJ\�%DVHG�7KHRULHV�DQG�1HZ�7UDGH�7KHRU\�
�
,Q� WHFKQRORJ\�EDVHG� WUDGH� WKHRULHV�� FRPSDUDWLYH� DGYDQWDJH� GHSHQGV� XSRQ�

‘innovation’  discrete improvements to products or processes (shifts of the 

SURGXFWLRQ�IXQFWLRQ���7KH�XVH�RI�DQG�FKDQJHV�WR�H[LVWLQJ�WHFKQRORJLHV��UHDFKLQJ�RU�
PRYLQJ�DORQJ�WKH�SURGXFWLRQ�IXQFWLRQ��UHPDLQ�FRVWOHVV��,QQRYDWRUV�DUH�SULPDULO\�LQ�
LQGXVWULDO�FRXQWULHV��GHYHORSLQJ�FRXQWULHV�UHFHLYH�PDWXUH�WHFKQRORJLHV�IURP�WKHP�
DQG�XVH�WKHP�HIILFLHQWO\��$V�LQ�+�2�PRGHOV��WKHLU�FRPSDUDWLYH�DGYDQWDJH�GHSHQGV�
RQ�UHODWLYH�ZDJHV�DQG�VNLOOV��6LQFH� WKHVH�WKHRULHV�H[SOLFLWO\�LQWURGXFH�WHFKQRORJ\�
WUDQVIHU�� FRXQWULHV� FDQ� UHDOL]H� RU� DFWLYDWH� WKHLU� DGYDQWDJHV� E\� IDFLOLWDWLQJ�
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WHFKQRORJ\� LQIORZV�� E\� RSHQLQJ� WKHLU� HFRQRPLHV� WR� WUDGH�� OLFHQVLQJ� DQG�
�SDUWLFXODUO\��IRUHLJQ�GLUHFW�LQYHVWPHQW��

�
$OVR�� VHYHUDO� WKHRULHV� UHJDUGLQJ� WKH� UROH� RI� WHFKQRORJ\� KDYH� EHHQ�

developed, which are generally referred to as “new�trade” theories. They have 

VWDUWHG� IURP� UHOD[LQJ� WKH� IXQGDPHQWDO� DVVXPSWLRQV�RI� WKH�QHR�FODVVLFDO� WKHRULHV��
EXW� VWLOO� WKH\� DUH� EDVHG� H[SOLFLWO\� RQ� LPSHUIHFW� PDUNHWV�� DOVR� FRQFHQWUDWH� RQ�
DGYDQFHG� FRXQWULHV�� $EVWUDFWLQJ� IURP� IDFWRU� HQGRZPHQWV�� WKH\� XVH� VFDOH� DQG�
�ODWHU��DJJORPHUDWLRQ�HFRQRPLHV�WR�H[SODLQ�WUDGH�SDWWHUQV��.UXJPDQ����������

�
7KH� PDLQ� VFRSH� RI� QHZ� WUDGH� WKHRULHV� LV� LQWUD�LQGXVWU\� WUDGH� EHWZHHQ�

LQGXVWULDO�FRXQWULHV�� LQ�GHYHORSLQJ�FRXQWULHV�� WUDGH�UHPDLQV�PDLQO\�LQWHU�LQGXVWU\��
H[SODLQHG� E\� +�O factor endowments. Krugman (1990) also argues “there is a 

QDWXUDO� DOOLDQFH� EHWZHHQ� WKH� QHZ� WUDGH� WKHRU\�� ZLWK� LWV� HPSKDVLV� RQ� LQFUHDVLQJ�
UHWXUQV�DQG�LPSHUIHFW�FRPSHWLWLRQ��DQG�WKH�YLHZ�WKDW�WHFKQRORJLFDO�FKDQJH�LV�D�NH\�
factor driving international specialization.” The criticisms against neo�FODVVLFDO�
PRGHOV� PDGH� WKH� WHFKQRORJ\�EDVHG� WKHRULHV� SRSXODU�� DQG� DFDGHPLFLDQV� OLNH�
.UXJPDQ� EHJDQ� WR� HPSKDVL]H� RQ� WKH� UROH� RI� WHFKQRORJ\� LQ� H[SODLQLQJ� WKH� QHZ�
WUDGH�WKHRU\���

�
)RU� LQVWDQFH�� OHDUQLQJ� WHFKQRORJ\� DSSHDUV� LQ� PRGHOV� DV� DQ� H[SODQDWRU\�

YDULDEOH��EXW� LW� LV�UHDOO\�D�IRUP�RI�VFDOH�HFRQRPLHV�RYHU�WLPH��SDVVLYH��DXWRPDWLF�
DQG�SUHGLFWDEOH�OHDUQLQJ�E\�GRLQJ��GHSHQGHQW�RQO\�RQ�WKH�YROXPH�RI�SURGXFWLRQ��,W�
UDLVHV�QR�SROLF\� LVVXHV�DSDUW�IURP�JDLQLQJ�ILUVW�PRYHU�DGYDQWDJHV��6RPH�DQDO\VWV�
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DOVR�QRWH�WKH�H[LVWHQFH�RI�FXPXODWLYH�FDXVDWLRQ��H[WHUQDOLWLHV�DQG�SDWK�GHSHQGHQFH�
DV�GHWHUPLQDQWV�RI�ORFDWLRQ�DQG�FRPSHWLWLYHQHVV��9HQDEOHV���������+RZHYHU��WKLV�
DSSOLHV� SULPDULO\� WR� DJJORPHUDWLRQ� SURFHVVHV�� QRW� WR� WHFKQRORJLFDO� OHDUQLQJ� LQ�
GHYHORSLQJ� FRXQWULHV�� 1HYHUWKHOHVV�� WKLV� FDWHJRU\� RI� WUDGH� PRGHOV� KDV� JUHDW�
SRWHQWLDO� IRU� WKH�UHDOLVWLF�DQDO\VLV�RI� WHFKQRORJ\�DQG�WUDGH�SDWWHUQV�LQ�GHYHORSLQJ�
FRXQWULHV��

�
,Q�VKRUW��WKH�DQDO\VHV�RI�ORQJ�WHUP�JURZWK�KDYH�IRFXVHG�RQ�SDWWHUQV�RI�WUDGH�

DQG�WKHLU�OLQNDJHV�ZLWK�WKH�SDWWHUQV�RI�LQQRYDWLRQ�DFURVV�FRXQWULHV��DFURVV�VHFWRUV�
DQG� RYHU� WLPH�� 1HR�WHFKQRORJ\� PRGHOV� �RU� QHZ� WUDGH� PRGHOV��� ZKLFK� KDYH�
DWWHPSWHG� WR� HQGRJHQL]H� WHFKQLFDO� SURJUHVV� ZLWKLQ� HTXLOLEULXP� RSHQ�HFRQRP\�
GHYHORSPHQW� PRGHOV� VWXGLHV�� KDYH� IRXQG� VRPH� UREXVW� HYLGHQFH� UHJDUGLQJ� WKH�
LPSDFW�RI�LQQRYDWLRQ�RQ�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�DQG�RQ�JURZWK���.UXJPDQ��
������ 6SHQFHU�� ������ .UXJPDQ
V� PRGHOLQJ� RI� WKH� WHFKQRORJ\� JDS� EHWZHHQ� WKH�
1RUWK� DQG� WKH� 6RXWK� RI�86$� DQG� 6SHQFHU
V� DQDO\VLV� RI� WKH� OHDUQLQJ� FXUYH� KDYH�
FRQWULEXWHG� WR� EULQJLQJ� RXW� VRPH� G\QDPLF� FRQVLGHUDWLRQV� LQ� WKH� GLVFXVVLRQV� RI�
LQWHUQDWLRQDO� WUDGH� WKHRU\��6XFK�DSSURDFKHV�FDQ�EH� UHGXFHG� WR� DQDO\VHV�RI�HLWKHU�
OHDUQLQJ�FXUYHV�RU� WKH�JHQHUDWLRQ�RI�QHZ� LQWHUPHGLDWH� LQSXWV�XQGHU�PRQRSROLVWLF�
FRPSHWLWLRQ��

�
)XQNH� DQG�5XKZHGHO� ������� DOVR� WKDQN� WR� WKH� QHZ� WUDGH� WKHRU\�� LQ� WKHLU�

VWXG\�RQ�H[SRUW�YDULHW\�DQG�H[SRUW�SHUIRUPDQFH��EHFDXVH�RI�WKH�DELOLW\�RI�WKH�QHZ�
WUDGH� WKHRU\� HPSKDVL]LQJ�SURGXFW� GLIIHUHQWLDWLRQ� WR� H[SODLQ� WKH� DFWXDO� SDWWHUQ� RI�
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LQWHUQDWLRQDO� WUDGH��0RUHRYHU�� WKH\�DGG� WKDW� WKH�QHZ� WUDGH� WKHRU\�KDV�QRW�RQO\�D�
WKHRUHWLFDO�DSSHDO��EXW�LW�LV�DOVR�HPSLULFDOO\�XVHIXO��

�
������7HFKQRORJ\�*DS�7KHRU\�
�
7KHUH�KDV�EHHQ�DQRWKHU�JURXS�RI�QHZ�FRQWULEXWLRQV�ZKLFK�KDV�EHHQ�FDOOHG�

DV�WKH�WHFKQRORJ\�JDS�WKHRU\��)RU�LQVWDQFH��3RVQHU���������6RHWH�������DQG��������
5RWKZHOO���������DQG�'RVL��3DYLWW�DQG�6RHWH��������DUH�WKH�PDMRU�FRQWULEXWRUV�WR�
WKH� WHFKQRORJ\� JDS� WKHRU\�� 7HFKQRORJ\� DQG� WKH� VXFFHVV� RI� FRXQWULHV� LQ�
LQQRYDWLRQ� LV� WKHLU� PDLQ� WKHPH� DQG� FHQWHUHG� DW� WKH� KHDUW� RI� WKH� DSSURDFK� LQ�
H[SODLQLQJ� FRPSHWLWLYH� DGYDQWDJH� DPRQJ� FRXQWULHV�� ,W� KDV� HPSKDVL]HG� WKDW�
LQQRYDWLRQ� FUHDWHV� FRQWLQXRXVO\� DQG� XQHYHQO\� WHFKQRORJ\� JDSV� DFURVV� FRXQWULHV�
DQG� LV�D�IXQGDPHQWDO�VRXUFH�RI�FRPSHWLWLYH�DGYDQWDJH�DPRQJ�FRXQWULHV��/HH�DQG�
6XK���������

�
$FFRUGLQJ�WR�(OPVOLH�DQG�9LHLUD���������WKLV�WKHRU\�DWWHPSWV�WR�FDSWXUH�WKH�

LPSDFW�RI�WHFKQRORJ\�RQ�WUDGH�IORZV�EHWZHHQ�WKH�FRXQWULHV�DQG�WKH�JURZWK��7KH\�
OLQN�WKH�LQWHUDFWLRQ�EHWZHHQ�FRPSDUDWLYH�DQG�DEVROXWH�DGYDQWDJH��7KH\�YLHZ�WKDW�
technological assymmetries determine the industry’ s net trade flows and each 

FRXQWUy’ s overall trade balance. In doing so, it deals with the measures of 

WHFKQRORJ\�� 5	'� H[SHQGLWXUHV� DQG� QXPEHU� RI� SDWHQWV� DUH� XVHG� DV� D� SUR[\� IRU�
WHFKQRORJ\�LQ�WKLV�OLWHUDWXUH���

�
�
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������0DU[LVW�$SSURDFK�
�
,Q� WKH�.DUO�0DU[¶V�DQDO\VLV�� WHFKQRORJLFDO�DGYDQFH�ZDV�FHQWUDO�� ,Q�0DU[��

WHFKQRORJLFDO� DGYDQFH� LV� DQ� HVVHQWLDO� HOHPHQW� RI� WKH� FRPSHWLWLRQ� DPRQJ� ILUPV��
8QGHU� WKH� IRUFH� RI� FRPSHWLWLRQ�� ILUPV� DUH� LQH[RUDEO\� GULYHQ� WR� DGRSW� QHZ�
WHFKQRORJLHV� WKDW� VXEVWLWXWH� FDSLWDO� IRU� ODERU�� 7KH� UHVXOW� IRU�0DU[�ZDV� DV�PXFK�
ULVLQJ�XQHPSOR\PHQW�DV�LW�ZDV�ULVLQJ�SURGXFWLYLW\��2QH�FDQ�VHH�KHUH�WKH�RULJLQV�RI�
WKH�PRGHUQ�GLVSXWH� DERXW� WKH�HIIHFWV�RI�DXWRPDWLRQ��%\�DQG� ODUJH�� WHFKQRORJLFDO�
DGYDQFH�VHHPV�QRW�WR�KDYH�FDXVHG�ZLGHVSUHDG�XQHPSOR\PHQW��+RZHYHU��WKH�LVVXH�
LV� UHSUHVVHG� LQ� PRVW� PRGHUQ� JURZWK� WKHRU\�� ZKLFK� VLPSO\� DVVXPHV� IXOO�
HPSOR\PHQW��1HOVRQ���������

�
0HDQZKLOH�� IRU� 0DU[LVWV�� WKH� VRFLHW\� PD\� EH� GLYLGHG� LQWR� WKH� �VRFLDO�

VWUXFWXUH���DOVR�FDOOHG�WKH�VRFLDO�VXSHUVWUXFWXUH��DQG�WKH��HFRQRPLF�VWUXFWXUH���DOVR�
FDOOHG� WKH�HFRQRPLF�EDVH���7KH�VRFLDO�VWUXFWXUH�FRQVLVWV�RI�DOO� LGHDV�DQG�DOO�QRQ�
HFRQRPLF�LQVWLWXWLRQV�VXFK�DV�WKH�IDPLO\��JRYHUQPHQW��SROLWLFDO�SDUWLHV��HGXFDWLRQ��
DQG� UHOLJLRQ�� 7KH� HFRQRPLF� VWUXFWXUH� FRQVLVWV� RI� WKH� UHODWLRQV� DQG� WKH� IRUFHV� RI�
SURGXFWLRQ�� 7KH� IRUFHV� RI� SURGXFWLRQ� FRQVLVW� RI� ODQG�� ODERU�� FDSLWDO�� DQG�
WHFKQRORJ\�� 7KH� UHODWLRQV� RI� SURGXFWLRQ� DUH� WKH� UHODWLRQV� RI� FODVVHV� RI� SHRSOH�
ZLWKLQ�WKH�HFRQRPLF�SURFHVV�VXFK�DV�VODYH�DQG�VODYH�RZQHU��6KHUPDQ����������

�
6KHUPDQ� ������� DOVR� DUJXHV� WKDW� DOO� IRUFHV� RI� SURGXFWLRQ�� LQFOXGLQJ�

WHFKQRORJ\�� DUH� GHWHUPLQHG� E\� WKHLU� RZQ� SDVW� HYROXWLRQ�� 7KLV� SRLQW� FDQ� EH�
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H[WHQGHG� WR� WKH� SDWWHUQV� RI� FRXQWULHV�� ZKLFK� DUH� WHFKQRORJLFDOO\� FRPSHWHQW� DQG�
ZKLFK�DUH�ODERU�FRPSHWHQW���

�
������6FKXPSHWHULDQ�9LHZ�DQG�(YROXWLRQDU\�7KHRU\�
�
6FKXPSHWHU
V� RZQ� DQDO\VLV� RI� LQQRYDWLRQ� DV� D� PLFURHFRQRPLF� SURFHVV��

HVSHFLDOO\� LQ� LWV� HDUO\� IRUP�� RZHV�PXFK� WR�0DU[�� ,Q� WKH�6FKXPSHWHULDQ�YLHZ�RQ�
HQWUHSUHQHXUVKLS� �LQGLYLGXDO� RU� RUJDQL]DWLRQDO��� LQQRYDWLRQ� LV� UHJDUGHG� DV� DQ�
LPSRUWDQW� VRXUFH� IRU� FRPSHWLWLYH�DGYDQWDJH��ZKLFK� LV�PDGH�SRVVLEOH�E\� UHVHDUFK�
DQG� GHYHORSPHQW� �5	'�� HIIRUWV�� %RWK� LQYHQWLRQ� DQG� LQQRYDWLRQ� SURFHVVHV� DUH�
FKDUDFWHUL]HG� DV� QRQ�URXWLQH� GHFLVLRQV� ZLWK� GLIIHUHQW� GHJUHHV� RI� XQFHUWDLQW\�
DVVRFLDWHG�ZLWK� WKH� GLIIHUHQW� W\SHV� RI� SURGXFW� DQG�SURFHVV� LQQRYDWLRQ� �6KHHKDQ��
��������

�
7KH�HYROXWLRQDU\�WKHRU\�RI�HFRQRPLF�FKDQJH�DWWHPSWV�WR�SURYLGH�D�IRUPDO�

WKHRU\�RI� HFRQRPLF�DFWLYLW\��GULYHQ�E\� LQGXVWULDO� LQQRYDWLRQ� �FRQVLVWHQW�ZLWK� WKH�
6FKXPSHWHULDQ�YLHZ���,W�VHHNV�WR�XQGHUVWDQG�WHFKQLFDO�FKDQJH��LWV�VRXUFHV�DQG�LWV�
LPSDFWV�DW�PLFUR�DQG�PDFUR�OHYHOV��1HOVRQ�DQG�:LQWHU���������(YROXWLRQDU\�WKHRU\�
FRQVLVWV� RI� KHWHURJHQHRXV�PRGHOLQJ� HIIRUWV�ZKLFK� HPSKDVL]H� YDULRXV� DVSHFWV� RI�
HFRQRPLF� FKDQJH�� VXFK� DV� WKH� UHVSRQVHV� WR� PDUNHW� FRQGLWLRQV� RI� ILUPV� DQG�
LQGXVWULHV��HFRQRPLF�JURZWK�DQG�FRPSHWLWLRQ�WKURXJK�LQQRYDWLRQ���

�
�
�
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������6WUXFWXUDOLVW�(YROXWLRQDU\�$SSURDFK�
�
/LSVH\� ������� FULWLFL]HV� WKH� PRGHOV� RI� JURZWK� WKDW� XVH� DJJUHJDWH�

SURGXFWLRQ� IXQFWLRQV� ZKHWKHU� LQ� WKH� QHRFODVVLFDO� WUDGLWLRQ� RU� WKH� QHZ� JURZWK�
WUDGLWLRQ�� RIIHU� RQO\� OLPLWHG� DVVLVWDQFH� LQ� XQGHUVWDQGLQJ� ORQJ� WHUP� HFRQRPLF�
JURZWK�� 7KLV� JURZWK� LV� ODUJHO\� GULYHQ� E\� WHFKQRORJLFDO� FKDQJH�� ZKLFK� LV� DQ�
HQGRJHQRXV�� SDWK� GHSHQGHQW� SURFHVV�� KHDYLO\� LQIOXHQFHG� E\� WKH� LQVWLWXWLRQDO�
VWUXFWXUH�LQ�ZKLFK�LW�RFFXUV���

�
/LSVH\��������GHILQHV�WKH�VWUXFWXUDOLVW�HYROXWLRQDU\�DV�HYROXWLRQDU\�LQ�WKDW�

/LSVH\� GHDO� ZLWK� WKH� HYROXWLRQ� RI� WKH� HFRQRP\� ZKHQ� WHFKQRORJ\� LV� FKDQJLQJ�
HQGRJHQRXVO\� DQG� WKH\� DUH� VWUXFWXUDO� LQ� WKH� VHQVH� WKDW� WKH\� VSHFLILFDOO\� DQDO\]H�
PDQ\� RI� WKH� HFRQRPLF� VWUXFWXUHV� WKDW� QHRFODVVLFDO� WKHRU\� NHHSV� LQ� EODFN� ER[HV��
+RZHYHU�� XQOLNH� QHRFODVVLFDO� HFRQRPLFV�� WKHUH� LV� QR� DJUHHG� FDQRQLFDO�PRGHO� RI�
VWUXFWXUDOLVW�HYROXWLRQDU\� WKHRU\� WKDW� FDSWXUHV� LWV� HVVHQFH�� ,Q� LWV� PRGHOV��
HTXLOLEULXP� PD\� EH� PXOWLSOH�� XQLTXH�� RU� QRQ�H[LVWHQW�� GHSHQGLQJ� RQ� WKH�
FLUFXPVWDQFHV��7KH�HFRQRPLHV� WKDW�DUH�PRGHOHG�RIWHQ�GLVSOD\�VFDOH�DQG�QHWZRUN�
HFRQRPLHV�DQG�VHOI�UHLQIRUFLQJ�SRVLWLYH�IHHGEDFN�ORRSV��

�
,Q�VKRUW��VWUXFWXUDOLVW�HYROXWLRQDU\�SHUVSHFWLYH�DVVXPHV� WKDW� LQQRYDWLRQ� LV�

GHWHUPLQHG� E\� RUJDQL]DWLRQDO� FKDUDFWHULVWLFV� VXFK� DV� FHQWUDOL]DWLRQ�� FRPSOH[LW\��
IRUPDOL]DWLRQ��VL]H��VWUDWHJ\�DQG�JRDOV��&HQWUDO�WR�WKLV�SHUVSHFWLYH�LV�WKH�QRWLRQ�RI�
GHWHUPLQLVP��ZKHUH�RUJDQL]DWLRQDO�EHKDYLRU� LV� VKDSHG�E\�H[WHUQDO�FRQVWUDLQWV�RQ�
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DFWRUV�� 7KH� VWUXFWXUDOLVW� SHUVSHFWLYH� LV� FULWLFL]HG� IRU� WKH� ZD\�� LW� DVVXPHV� WKDW�
RUJDQL]DWLRQDO�IHDWXUHV�DUH�REMHFWLYH�UHDOLWLHV��6ODSSHQGHO��������������

�
����0DMRU�*URZWK�0RGHOV�
�
,Q� WKH� OLWHUDWXUH�� JHQHUDOO\� HFRQRPLVWV� HPSKDVL]H� XSRQ� WKH� EHQHILFLDO�

contributions of export performance to growth (Plümper, 2001; VRKUD� ������
+DWHPL�� ������ &RUGHQ�� ������� 0HDQZKLOH�� XQGHUVWDQGLQJ� WKH� HYROXWLRQ� RI�
PDFURHFRQRPLF�JURZWK�WKHRU\��DQG�XQGHUVWDQGLQJ�WKH�GHWHUPLQDQWV�RI�JURZWK��LV�
DOVR�LPSRUWDQW�LQ�XQGHUVWDQGLQJ�WKH�GHWHUPLQDQWV�RI�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV��
VLQFH� WKH� GHWHUPLQDQWV� RI� JURZWK� LV� DOVR� DIIHFWLQJ� WKH� GHWHUPLQDQWV� RI� H[SRUW�
SHUIRUPDQFH��7KH�JURZWK�DQG�H[SRUW�SHUIRUPDQFH�IHHG�EDFN�HDFK�RWKHU�GXH�WR�WKHLU�
FRPPRQ�GHWHUPLQDQWV��$V� HPSKDVL]HG�E\�&RUGHQ� �������� 3RPSRQLR� ������� DQG�
/HGHVPD��������HWF���WUDGH�DIIHFWV�JURZWK�DQG�WKLV�JURZWK�WKHQ�KDV�UHSHUFXVVLRQV�
RQ�WUDGH�GXH�WR�WKH�FRPSOH[�LQWHUUHODWLRQVKLS�EHWZHHQ�WKHP���

�
)RU� LQVWDQFH�� WHFKQRORJ\� LV� SOD\LQJ� DQ� LPSRUWDQW� UROH� LQ� GHWHUPLQLQJ� WKH�

JURZWK�DQG�H[SRUW�SHUIRUPDQFH��7R�XQGHUVWDQG�WKH�HIIHFWV�RI�WHFKQRORJ\�DQG�VNLOOV�
RQ�H[SRUW�SHUIRUPDQFH��LW�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKH�IDFWRUV�RI�SURGXFWLRQ�E\�
ORRNLQJ� DW� WKH� PDMRU� JURZWK� PRGHOV�� 7KH� VHFUHW� DQG� WKH� HYROXWLRQ� RI� H[SRUW�
SHUIRUPDQFH�KDYH�EHHQ�KLGGHQ�LQ�WKH�PDMRU�JURZWK�PRGHOV���

�
7KHUH� KDYH�EHHQ� WKUHH�ZDYHV� LQ� WKH� HYROXWLRQ�RI�PDFURHFRQRPLF� JURZWK�

WKHRU\� LQ� WKH� SDVW� KDOI�FHQWXU\�� 7KH� ILUVW�ZDV� VWLPXODWHG� E\� WKH�ZRUN�RI�+DUURG�
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������� DQG� 'RPDU� �������� 7KH� VHFRQG� ZDYH� EHJDQ� LQ� WKH� ����V� ZLWK� WKH�
GHYHORSPHQW�E\�6RORZ��������������RI�D�QHRFODVVLFDO�PRGHO�RI�HFRQRPLF�JURZWK��
The third wave was initiated firstly by the criticisms of Arrow’ s learning by doing 

PRGHOV�DQG�WKHVH�FULWLFLVPV�IROORZHG�E\�5RPHU��/XFDV�DQG�RWKHU�DFDGHPLFLDQV�LQ�
WKH�PLG�����V��

�
������7KH�.H\QHVLDQ��+DUURG�'RPDU��*URZWK�0RGHO�
�
,Q�WKH�+DUURG�'RPDU�PRGHO�LQVWDELOLW\�LQ�HFRQRPLF�JURZWK�LV�WKH�UHVXOW�RI�

IDLOXUH�WR�VDYH��$FFRUGLQJ�WR�WKLV�PRGHO��D�GHYHORSLQJ�FRXQWU\�FDQ�DFKLHYH�KLJKHU�
JURZWK�UDWHV�WKDQ�D�GHYHORSHG�FRXQWU\�VLQFH�PDUJLQDO�SURGXFWLYLW\�RI�FDSLWDO�DQG�
SURILWDELOLW\�LV�PXFK�KLJKHU��5XWWDQ������) summarized this model as: “ s/v=m+n” �
ZKHUH�V�LV�WKH�VDYLQJ�UDWH��Y�LV�WKH�FDSLWDO�UHTXLUHPHQW�SHU�ODERU��P�LV�WKH�UDWH�RI�
ODERU�VDYLQJ�WHFKQLFDO�FKDQJH�DQG�Q�LV�JURZWK�UDWH�RI�ODERU�IRUFH���

�
7KXV�� +DUURG�Domar model is “ under what circumstances an economy�

could achieve steady state growth” . In Harrod Domar model, the transition from 

VORZ� WR� UDSLG� JURZWK�FDQ�RQO\� EH� DFKLHYHG�E\� LQFUHDVLQJ� WKH� UDWH� RI� VDYLQJ� DQG�
LQYHVWPHQW��7KLV� DOVR� LPSOLHV� WKDW� WKH� ORZHU� WKH�FDSLWDO�SHU� ODERU�� WKH�KLJKHU� WKH�
PDUJLQDO�SURGXFWLYLW\��033 � !033 � ���+RZHYHU��+DUURG�'RPDU�PRGHO�LJQRUHV�WKH�
HIIHFWV�RI�WHFKQRORJ\�RQ�SURGXFWLYLW\�DQG�LWV�PDLQ�DVVXPSWLRQ�LV�WKDW�WHFKQRORJ\�LV�
DQ�H[RJHQRXV�IDFWRU��
�
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������7KH�1HRFODVVLFDO�*URZWK�0RGHO�
�

-RKQ�6WXDUW�0LOO� SURSRVHG� WKDW�ZHDOWK�ZDV�FUHDWHG�E\� WKH�H[SORLWDWLRQ�RI�
FDSLWDO��ODERU�DQG�ODQG��DQG�LW�ZDV�&REE�DQG�'RXJODV�ZKR�EDVHG�WKHLU�PDWKHPDWLFV�
on a formula of Euler’ s, generated an equation that confirmed that an economy’ s 

SHUIRUPDQFH�FRXOG�LQGHHG�EH�PRGHOHG�E\�WKH�DSSURSULDWH�KDQGOLQJ�RI�WKRVH�WKUHH�
IDFWRUV� RI� SURGXFWLRQ� PRGXODWHG� E\� SURILWV� �WKH� UHWXUQ� RQ� FDSLWDO��� ZDJHV� �WKH�
LQFRPH�RI�ODERU��DQG�DJULFXOWXUDO�UHQWV��WKH�UHWXUQ�RQ�ODQG���5RPHU����������

�
$IWHUZDUGV�� WKH� QHRFODVVLFDO� PRGHO� ZDV� HPSOR\HG� LQ� D� VWXG\� E\� 6RORZ�

�������LQ�ZKLFK�ODERU�DQG�FDSLWDO�SURGXFWLRQ�IXQFWLRQ�ZDV�XVHG�LQ�DFFRXQWLQJ�IRU�
JURZWK� LQ� WKH� 8�6�� HFRQRP\�� 7KH� LQWHUHVWLQJ� UHVXOW� IRU� 6RORZ� ������� ZDV� ���
SHUFHQW�RI�WKH�JURZWK�LQ�8�6��RXWSXW�SHU�ZRUNHU�RYHU�WKH�����������SHULRGV�ZDV�
DFFRXQWHG�IRU�E\�WKH�FKDQJHV�LQ�WKH�WHFKQRORJ\�FRHIILFLHQW��%HFDXVH�WKH�VRPHWKLQJ�
HOVH��RU�HUURU� WHUP��FRXOG�QRW�EH�GLUHFWO\�PHDVXUHG��6RORZ�FDOOHG� LW� WKH�UHVLGXDO��
7KH�VDPH�UHVXOWV�DOVR�IRXQG�E\�0HDGH���������5RPHU���������

�
7KH�6ZDQ�6RORZ�JURZWK�PRGHO� VXEVWLWXWHV�D�YDULDEOH� FDSLWDO�RXWSXW� UDWLR�

IRU� WKH� IL[HG� FRHIILFLHQW� FDSLWDO� RXWSXW� UDWLR� LQ� WKH� +DUURG� 'RPDU� PRGHO�� 7KH�
PRGHO�KDV�D� FRQVWDQW� UHWXUQV� WR�VFDOH�DJJUHJDWH�SURGXFWLRQ� IXQFWLRQ� WKDW�SHUPLWV�
VXEVWLWXWLRQ� EHWZHHQ� FDSLWDO� DQG� ODERU�� ,W� LV� DVVXPHG� WKDW� D� FRQVWDQW� IUDFWLRQ� RI�
RXWSXW� LV� LQYHVWHG�� ,Q� WKLV�PRGHO��. V�)�.�/���ZKHUH�.�LV� WKH�DJJUHJDWHG�FDSLWDO�
VWRFN��V�LV�WKH�VDYLQJV�UDWH��/�LV�WKH�ODERXU�IRUFH�DQG�)�����LV�WKH�FRQVWDQW�UHWXUQV�WR�
VFDOH�SURGXFWLRQ�IXQFWLRQ��+HOSPDQ���������
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7KH�PDLQ�DVVXPSWLRQV�RI�QHRFODVVLFDO�PRGHO�DUH�WKDW�WKH�ODERU�IRUFH�GRHV�
QRW�JURZ��FDSLWDO�GRHV�QRW�GHSUHFLDWH��DQG�WKH�VWDWH�RI�WHFKQRORJ\�GRHV�QRW�FKDQJH�
RYHU�WLPH��8QGHU�WKHVH�DVVXPSWLRQV��FDSLWDO�DFFXPXODWLRQ�HTXDOV�WR�VDYLQJ��

�
������7KH�(QGRJHQRXV�*URZWK�0RGHO�
�
7KH�LQFRQVLVWHQFLHV�RI� WKH�QHRFODVVLFDO�PRGHO�DUH� WKH� ODFN�RI�HYLGHQFH�RI�

FRQYHUJHQFH� WRZDUG� VWHDG\� VWDWH� JURZWK� DQG� WKH� GLIIHUHQFHV� LQ� LQFRPH� JURZWK�
UDWHV� DQG� LQFRPH� OHYHOV� EHWZHHQ� GHYHORSHG� DQG� GHYHORSLQJ� FRXQWULHV�� 7KHVH�
LQFRQVLVWHQFLHV�DUH�PRWLYDWHG�E\�WKH�QHZ�OLWHUDWXUH�RQ�HQGRJHQRXV�JURZWK��ZKLFK�
LV� GULYHQ� SULPDULO\� E\� WKH� DFFXPXODWLRQ� RI� NQRZOHGJH�� 7KH� LQLWLDO� PRGHOV�
DEDQGRQHG� WKH� QHRFODVVLFDO� DVVXPSWLRQV� RI� SHUIHFW� FRPSHWLWLRQ� DQG� LQFUHDVLQJ�
returns to capital. Following Arrow’ s analysis of learning�E\�GRLQJ���������VRPH�
JURZWK� WKHRULVWV� KDYH� OLQNHG� WKH� VWDWH� RI� WHFKQRORJ\� WR� FXPXODWLYH� LQYHVWPHQW�
H[SHULHQFH��+HOSPDQ����������8). Also, in Lucas’  analysis (1988) human capital 

VHUYHV� DV� WKH� HQJLQH� RI� JURZWK�� ,Q� KLV� OHDUQLQJ� E\� GRLQJ� PRGHO�� WKH� JURZWK� RI�
KXPDQ�FDSLWDO�LV�D�SRVLWLYH�IXQFWLRQ�RI�WKH�HIIRUW�GHYRWHG�WR�WKH�SURGXFWLRQ�RI�QHZ�
JRRGV��5XWWDQ�������������

�
7KHVH� LQLWLDO� PRGHOV� DUH� IUHTXHQWO\� UHIHUUHG� WR� DV� $.� PRGHOV� DIWHU� WKH�

DVVXPHG� SURGXFWLRQ� IXQFWLRQ� $.� ZKHUH� .� FDQ� EH� WKRXJKW� DV� D� SUR[\� IRU� D�
FRPSRVLWH� FDSLWDO� JRRG� WKDW� LQFOXGHV� SK\VLFDO� DQG� KXPDQ� FRPSRQHQWV�� ,Q� WKLV�
PRGHO��< . �	� α �$/ 
 �α � ZKHUH��<�LV�RXWSXW��$�LV�SURGXFWLYLW\��$ δ/ � ���NQRZOHGJH�
�LQFOXGHV�OHDUQLQJ�E\�GRLQJ���LGHDV��RU�GHVLJQV��HWF��DQG�.�LV�FDSLWDO��5XWWDQ���������
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δ� SDUDPHWHUL]HV� WKH� HIILFLHQF\� RI� UHVHDUFK� DQG� GHYHORSPHQW� �5	'��
H[SHQGLWXUHV��/DERU�LV�XVHG�LQ�WZR�DFWLYLWLHV��WKH�SURGXFWLRQ�RI�RXWSXW��/ 
 ��DQG�WKH�
VHDUFK�IRU�LQQRYDWLRQV��/ � ��VR�WKDW�/ 
�
 �/ ��� /��$FFRUGLQJ�WR�WKLV�PRGHO�GRXEOLQJ�WKH�
VWRFN�RI�NQRZOHGJH�DV�ZHOO�ZRXOG�OHDG�WR�PRUH�WKDQ�GRXEOLQJ�RI�RXWSXW���

�
)RU� LQVWDQFH�� LQ�5RPHU���������DFFRUGLQJ�WR�WKH�DQDO\VLV�RI�FURVV�FRXQWU\�

GDWD�� *UHJ� 0DQNLZ�� 'DYLG� 5RPHU�� DQG� 'DYLG� :HLO� ������� IRXQG� WKDW� WKH�
GLIIHUHQFHV�LQ�LQFRPH�DQG�JURZWK�OHYHO�EHWZHHQ�FRXQWULHV�FRXOG�EH�VROYHG�E\�RQO\�
H[WHQGLQJ� WKH�XVXDO� WZR�IDFWRU�PRGHO�E\�DOORZLQJ� IRU�KXPDQ�FDSLWDO�+�ZKLFK� LV�
DOVR�DVVRFLDWHG�ZLWK�OHDUQLQJ�E\�GRLQJ�DV�ZHOO�DV�SK\VLFDO�FDSLWDO�.��

�
6XFK� VWXGLHV� VKRZ� WKDW� XVLQJ� DQG� SURGXFLQJ� LGHDV�� KXPDQ� FDSLWDO��

DFFXPXODWLRQ�RI�NQRZOHGJH�DQG�OHDUQLQJ�E\�GRLQJ�DUH�LJQRUHG�LQ�WKHVH�QHRFODVVLFDO�
PRGHOV�� ,Q� UHVSRQVH� WR� WKH� YDULRXV� IDLOXUHV� RI� WKH� QHRFODVVLFDO� PRGHO�� 5RPHU��
/XFDV�� $UURZ�� -RQHV�� DQG� RWKHU� DFDGHPLFLDQV� KDYH� GHYHORSHG�PRGHOV� LQ� ZKLFK�
VWHDG\�VWDWH�JURZWK�JHQHUDWHG�HQGRJHQRXVO\��

�
According to the “ new”  endogenous models on growth, economics are 

EDsically associated with the accumulation of knowledge and, hence, of ‘human 

capital’ . This process is associated with learning by doing, but it also involves a 

FRQVFLRXV� HIIRUW� WR� HGXFDWH� DQG� WR� JDLQ� NQRZOHGJH�� 7KH� GHYHORSPHQW� RI�
HQGRJHQRXV� HFRQRPLF� JURZWK�PRGHOV� LQ� ZKLFK� WKH� DFFXPXODWLRQ� RI� NQRZOHGJH�
�KXPDQ�FDSLWDO��SOD\V� WKH� OHDGLQJ� UROH� LV�JDLQLQJ� LPSRUWDQFH� LQ� WKH�H[SDQVLRQ�RI�
HFRQRPLF�DFWLYLW\�LQ�WKH�DJJUHJDWH��
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The problem with Solow’ s residual was that it apparently came out of 

QRZKHUH��7HFKQRORJ\�LV�H[RJHQRXV��$UURZ��������WULHG�WR�VROYH�WKLV�SUREOHP�DQG�
HQGRJHQL]H� WKH� QHZ� WHFKQRORJ\�� +H� WULHG� WR� VKRZ� WKDW� WKH� DFTXLVLWLRQ� RI�
NQRZOHGJH� LV� SRVVLEOH� LQ� D� G\QDPLF� FRQWH[W��ZKLFK� LV�SURGXFHG�E\� LQYHVWPHQWV��
7KHVH�LQYHVWPHQWV�FRQVLVW�LQ�XVLQJ�QHZ�FDSLWDO�JRRGV�FDSDEOH�RI�JHQHUDWLQJ�IUHVK�
H[SHULHQFHV��

�
,Q�$UURZ¶V�VSLOORYHU�PRGHO���������OHDUQLQJ�LV�FHQWUDO�WR�NQRZOHGJH�EDVHG�

GHYHORSPHQW�� /HDUQLQJ� LV� WKH� SURGXFW� RI� H[SHULHQFH�� ,W� LV� WKURXJK� OHDUQLQJ� WKDW�
LQQRYDWLRQ� FDSDELOLWLHV� RI� ILUP� DQG� VRFLDO� FDSDELOLWLHV� WR� DGDSW� WR� FKDQJH� JHW�
improved. Simply, in Arrow’ s model “ learning by doing”  is the effect of 

LPSURYLQJ�SURGXFWLYLW\��RU�UHGXFLQJ�FRVW��E\�UHSHWLWLRQ�RI�WKH�SURGXFWLRQ�SURFHVV�
�/HLE\��HW��DO���������

�
7KHRUHWLFDOO\��RXWSXW�IRU�ILUP�M�FDQ�EH�ZULWWHQ�DV�<�  $�.�)�.� �/� ���ZKHUH�.�

GHQRWHV� WKH�DJJUHJDWH� VWRFN�RI� FDSLWDO��6LPSO\��KLV�PRGHO� HPSKDVL]HV� WKDW� LI� WKH�
VL]H� RI� WKH� SRSXODWLRQ� LV� KHOG� FRQVWDQW�� JURZWK� HYHQWXDOO\� FRPHV� WR� D� KDOW�� +H�
HPSKDVL]HV� WKDW� WKH� HQJLQH� RI� JURZWK� LV� OHDUQLQJ�E\�GRLQJ� LQ� WKH� FDSLWDO� JRRGV�
LQGXVWU\��-RYDQRYLF���������

�
$UURZ� ������� DVVXPHG� WKDW� $�� WKH� WHFKQLFDO� DXJPHQWDWLRQ� IDFWRU�� PLJKW�

WKXV�ZULWWHQ�ORRN�VSHFLILF�WR�WKH�ILUP��EXW�LW�LV�LQ�IDFW�UHODWHG�WR�WRWDO��NQRZOHGJH��
LQ�WKH�HFRQRP\��7KLV�NQRZOHGJH�DQG�H[SHULHQFH��$UURZ��������DUJXHG��LV�FRPPRQ�
WR�DOO�ILUPV��D�IUHH�DQG�SXEOLF�JRRG��L�H��QRQ�FRPSHWLWLYH�FRQVXPSWLRQ���
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$UURZ� ������� DUJXHG� WKDW� DFFXPXODWLRQ� RI� NQRZOHGJH� DULVHV� IURP� SDVW�
FXPXODWLYH� LQYHVWPHQW�RI� DOO� ILUPV� �*���7KXV��$UURZ�DVVXPHG� WKDW� WKH� WHFKQLFDO�
DXJPHQWDWLRQ�IDFWRU�LV�UHODWHG�WR�HFRQRP\�ZLGH�DJJUHJDWH�FDSLWDO� LQ�D�SURFHVV�RI�
�OHDUQLQJ�E\�GRLQJ���,Q�RWKHU�ZRUGV��WKH�H[SHULHQFH�RI�WKH�SDUWLFXODU�ILUP�LV�UHODWHG�
WR�WKH�VWRFN�RI�WRWDO�FDSLWDO�LQ�WKH�HFRQRP\��*��E\�WKH�IXQFWLRQ��$ *�

�
7KXV�� DV� WKH� SK\VLFDO� FDSLWDO� VWRFN�*� DFFXPXODWHV�� NQRZOHGJH�XVHG�E\� D�

SDUWLFXODU�ILUP�DOVR�DFFXPXODWHV�E\�D�SURSRUWLRQ�]�VXFK�WKDW�<� �*� . � / �	� �

�
In sum, in Arrow’ s learning by doing model, learning by doing led to 

NQRZOHGJH� FUHDWLRQ�� ZKLFK� FUHDWHV� SURGXFWLYLW\� DQG� GHFUHDVLQJ� FRVWV�� 7KLV�
SURGXFWLYLW\� JURZWK� LV� FRUUHVSRQGHQW� WR� WKH� UDWH� RI� JURZWK�� ,Q� RWKHU� ZRUGV��
OHDUQLQJ� E\� GRLQJ� DOORZHG�$UURZ� WR� HQGRJHQL]H� WHFKQRORJLFDO� GHYHORSPHQW� DQG�
HFRQRPLF� JURZWK�� NQRZOHGJH� ZDV� SURGXFHG� DV� FDSLWDO� DFFXPXODWHG�� SURGXFWLRQ�
EHLQJ�D�SRVLWLYH�IXQFWLRQ�RI�WKH�FDSLWDO�VWRFN��7KH�ODUJHU�WKH�FDSLWDO�VWRFN��WKH�PRUH�
FRXOG�EH�SURGXFHG��DQG� WKXV� WKH�PRUH� WKDW�ZRXOG�EH�GLVFRYHUHG�LQ�D� OHDUQLQJ�E\�
GRLQJ�PDWWHU��$IWHU�WKH�OHDUQLQJ�E\�GRLQJ�PRGHO��WKH�NQRZOHGJH�FUHDWLRQ�EHFDPH�
DQ�LPSRUWDQW�FRQFHUQ�LQ�WKH�����V���

�
6SHQFHU� ������� SULPDULO\� FRQFHUQHG� ZLWK� OHDUQLQJ� DV� DQ� HQWU\� EDUULHU��

6SHQFHU� ������� DUJXHV� WKDW� WKH� ILUP� VKRXOG� SURGXFH� WR� WKH� SRLQW� ZKHUH� FXUUHQW�
PDUJLQDO�FRVW�H[FHHGV�UHYHQXH��EHFDXVH�D�XQLW�RI�FXUUHQW�SURGXFWLRQ�UHGXFHV�IXWXUH�
SURGXFWLRQ�FRVWV�E\�PRYLQJ�WKH�ILUP�GRZQ�WKH�OHDUQLQJ�FXUYH��$OVR���/HLE\��HW��DO���
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1997) finds that speed of learning primarily effects latecomers’  effectiveness with 

DQ�HDUO\�HQWUDQW���
�
In Lucas’  model

� �� WKHUH� LV� D� YHU\� VLPLODU� XQGHUO\LQJ� VWUXFWXUH�� +LV�
FRQWULEXWLRQ��������LV�LQ�WHUPV�RI�KXPDQ�FDSLWDO�UDWKHU�WKDQ�NQRZOHGJH��6WHHGPDQ��
������� $FFRUGLQJ� WR� /XFDV� �������� ZRUNHUV� KDYH� GLIIHUHQW� VNLOOV�� 7KHLU�
SURGXFWLYLW\�GHSHQGV�RQ�WKHLU�VNLOOV��/XFDV��������KDV�XVHG�WKH�WHUP�KXPDQ�FDSLWDO�
WR�LQGLFDWH�WKH�JHQHUDO�VNLOO�OHYHO�RI�D�ZRUNHU��RU�ZRUNer’ s qualification. A worker 

ZKRVH�VNLOO�LV�WZLFH�DV�PXFK�DV�RI�DQRWKHU�ZRUNHU��WKHQ�WKDW�ZRUNHU�KDV�D�WZLFH�DV�
KLJK�DV�WKH�SURGXFWLYLW\�RI�WKH�RWKHU��

�
7KLV�PRGHO� VLPSO\� LPSOLHV� WKDW� LQYHVWPHQWV� LQ� KXPDQ�FDSLWDO� UDWKHU� WKDQ�

VSLOORYHU�HIIHFWV�RI�SK\VLFDO�FDSLWDO�RXWSXW�WKDW�LQFUHDVH�WKH�OHYHO�RI�WHFKQRORJ\�DQG�
WKH�TXDOLILFDWLRQ�RI�WKH�ODERU��/RPEDUGLQL���������,Q�/XFDV�PRGHO���������RXWSXW�
IRU�ILUP�M�FDQ�EH�ZULWWHQ�DV�<�  $�+�)�.� �+���ZKHUH�.�GHQRWHV�FDSLWDO�VWRFN�RI�ILUP�
M��$�GHQRWHV�WKH�OHYHO�RI�WHFKQRORJ\��+�GHQRWHV�KXPDQ�FDSLWDO�DQG�)�GHQRWHV�WKH�
IDFWRUV� RI� SURGXFWLRQ�� ,Q� 5RPHU� �������� VWRFN� RI� UHVXOWV� IURP� H[SHQGLWXUH� RQ�
UHVHDUFK� DQG� GHYHORSPHQW� E\� ILUP� LV� UHSODFHG� WR� KXPDQ� FDSLWDO� LQ� WKH�
IRUPXOL]DWLRQ�RI�WKH�OHYHO�RI�WHFKQRORJ\��6LPSO\��5RPHU��������DQG�/XFDV���������
WKH� OHYHO�RI� JURZWK� UDWH� LV� GHSHQGHQW� WR� WKH� UDWH�RI� DFFXPXODWLRQ�RI�NQRZOHGJH��
7KH�OHDUQLQJ�WHFKQRORJ\�JDLQV�LPSRUWDQFH�DW�WKLV�SRLQW�RI�WLPH��

�

������������������������������ ������������������� � GV�W��GW δa(t)s(t), where s is a worker’ s knowledge, and a is the fraction of the worker’ s time 
VSHQW�OHDUQLQJ��7KLV�IRUPXOation can be termed “ learning or doing” , because only a fraction 1�D�RI�
WLPH�FDQ�EH�GHYRWHG�WR�WKH�SURGXFWLRQ��
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,Q� IDFW�� UHVHDUFK� LV� JHQHUDOO\� DVVRFLDWHG�ZLWK� WKH� DFFXPXODWLRQ� LQ�KXPDQ�
FDSLWDO� DQG� OHDGV� WR� LQQRYDWLRQ� �/RPEDUGLQL�� ������� 6FKRROV� �SDUWLFXODUO\�
XQLYHUVLWLHV��SURGXFH�ERWK�UHVHDUFK�DQG�PDQSRZHU�TXDOLILFDWLRQV�IRU�WKH�XVHV�RI�D�
ILUP�WR�LPSOHPHQW�VXFFHVVIXO�5	'�SURJUDPV��5HVHDUFK�ZLOO�EH�PRUH�HIIHFWLYH��LI�
WKH�WHFKQLFLDQV�RI�WKH�ILUP�DUH�EHWWHU�TXDOLILHG���

�
6LPSO\�� WKH� PRUH� SHRSOH� UHVHDUFK�� WKH� PRUH� FKDQFH� WR� JHW� YDOXDEOH�

GLVFRYHULHV�� +RZHYHU�� GXH� WR� VFDUFLW\� RI� KXPDQ� FDSLWDO�� DQG� WKH� JDS� EHWZHHQ�
HGXFDWLRQ� DQG� LQGXVWU\� LQ� OHVV� GHYHORSHG� FRXQWULHV�� OHDUQLQJ� E\� GRLQJ� SURFHVV�
FRXOG� QRW� LQFUHDVH� WKH� SURGXFWLYLW\� JURZWK�� 7KH� UHDVRQV� EHKLQG� WKH�
PLVDFKLHYHPHQW�RI�LQFUHDVLQJ�WHFKQRORJLFDO�FDSDFLW\�DUH�WKH�ODFN�RI�XQGHUVWDQGLQJ�
WKH� OHDUQLQJ�E\�GRLQJ�SURFHVV��7KXV��ZLWKRXW� D� KXPDQ� FDSLWDO� DFFXPXODWLRQ�� WKH�
WHFKQRORJLFDO�FDSDFLW\�ZRXOG�QRW�LQFUHDVH��

�
:RUOG�'HYHORSPHQW�5HSRUW� ������� LOOXVWUDWHV�WKDW�SULPDU\�HGXFDWLRQ�DQG��

OLWHUDF\� UDWHV� FRXOG�EH�KLJKHU� IRU�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV��+RZHYHU��
WHUWLDU\�HGXFDWLRQ�LV�IDU�IURP�ZLGHVSUHDG��7KHVH�UHVXOWV�FRXOG�KHOS�XV�WR�XQGHUVWDQG�
WKH� GLIIHUHQFHV� LQ� SURGXFWLYLW\� JURZWK� EHWZHHQ� FRXQWULHV�� +XPDQ� FDSLWDO� VWRFN�
FKDQJHV�IURP�FRXQWU\� WR�FRXQWU\�GXH� WR� WHUWLDU\�HGXFDWLRQ�DV�ZHOO�DV� OHDUQLQJ�E\�
GRLQJ�SURFHVV��

�
,Q� WKLV� UHSRUW�� WKH�QDWLRQDO�HFRQRPLHV��ZKLFK�DUH�ODFNLQJ�DFFXPXODWLRQ�RI�

knowledge and, hence, of ‘human capital’ , have lower productivity growth. The 
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ORZHU�SURGXFWLYLW\�JURZWK�RI�GHYHORSLQJ�FRXQWULHV� LV�DVVRFLDWHG�ZLWK� OHDUQLQJ�E\�
GRLQJ��EXW�LW�DOVR�LQYROYHV�D�FRQVFLRXV�HIIRUW�WR�HGXFDWH�DQG�WR�JDLQ�NQRZOHGJH��

�
7KH�UHSRUW�DOVR�SRLQWV�RXW�WKDW�WKH�QDWLRQDO�HFRQRPLHV��ZKLFK�KDYH�KLJKHU�

XQLYHUVLW\�HGXFDWLRQ�OHYHO��KDYH�D�OX[XU\�WR�UHVHDUFK��7KH�HQJLQH�RI�JURZWK�FRXOG�
ZRUN�RQO\�E\� WKH�FDSDELOLW\�RI�UHVHDUFK�DQG�GHYHORSPHQW��7KH�PDLQ�UHTXLUHPHQW�
KHUH�LV�DQ�HGXFDWHG�DUP\�ZKR�FRXOG�XVH�OHDUQLQJ�WHFKQRORJ\��

�
5RPHU� ������� WRok the Arrow’ s idea of disembodied knowledge in his 

PRGHO� DQG�FRQFOXGHG� WKDW� WKHUH� LQGHHG�FRXOG�EH�FRQVWDQW� UHWXUQV��5RPHU� �������
FODLPV� WKDW� WKH� JURZWK� UDWH� RI� FDSLWDO� LV� HTXDO� WR� WKH� JURZWK� UDWH� RI� SHU� FDSLWD�
FRQVXPSWLRQ�� )RU� H[DPSOH�� WKHUH� LV� D� FRQVWDQW� SRVLWLYH� JURZWK� LQ� SHU� FDSLWD�
FRQVXPSWLRQ� DQG� FDSLWDO��7KH� UHDVRQ� LV� WKH�H[WHUQDOLW\ � �� IURP� OHDUQLQJ�E\�GRLQJ��
WKDW�JLYHV�D�SRVLWLYH�JURZWK�UDWH�IRU�FRQVXPSWLRQ�DQG�RXWSXW���

�
,Q�-RQHV������� � ��DQG�5RPHU���������WKH�HQJLQH�LV�UHVHDUFK��7KH�RXWSXW�RI�

UHVHDUFK�LV�GHVLJQV��ZKLFK�LV�DVVRFLDWHG�ZLWK�OHDUQLQJ�E\�GRLQJ��,Q�HTXLOLEULXP��SHU�
capita income grows at the same rate as the aggregate number of designs, S”  

�-RYDQRYLF���������-RQHV��������IXUWKHU�SRLQWV�RXW�WKDW�WKH�8�6��JURZWK�UDWH�KDV�QRW�
ULVHQ� RYHU� WKH� ODVW� FHQWXU\� GHVSLWH� LQFUHDVHV� LQ� VRPH� YDULDEOHV� �H�J�� LQYHVWPHQW�
VKDUH��5	'�VKDUH����

������������������������������ �������������������
 “ Romer says it may cost people nothing to access an idea, they may yet be excluded from it. Ideas 
SRVVHVV� WKLV� VHFRQG� FKDUDFWHULVWLF� RI� H[FOXGDELOLW\�� 7KLV� DOORZV� LGHDV� WR� FRPPDQG� D� SULFH� DQG� D�
discoverer can choose to sell exclusive legal rights to an idea to a firm”  (Al Ubaydli and Kealey; 
�������� � -RQHV� VHWV� RXW� WKH� HTXDWLRQV� < . � � α�$O� �α and Å/A=δ/ � ZKHUH� $� LV� SURGXFWLYLW\� RI� JURZWK�
�6WHHGPDQ����������
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5RPHU� ������� DQG� -RQHV� �������DVVXPH� WKDW� WKH� UHVHDUFK�SURFHVV� LV� VXFK�
WKDW�WKH�FUHDWLRQ�RI�QHZ�GHVLJQV�E\�DQ�LQGLYLGXDO�LV�SURSRUWLRQDO�WR����QW�$W��ZKHUH�
$W� LV�WKH�WRWDO�QXPEHU�RI�GHVLJQV�DQG����QW��LV�WKH�IUDFWLRQ�RI�ODERU�WLPH�GHYRWHG�
WKH�SURGXFWLRQ�RI�GHVLJQV�QRW�WKH�SHUVRQ�YDOXH��7KXV��5RPHU��������DVVXPHV�WKDW�
GHVLJQV� DUH� QRQ�ULYDO� LQ� WKH� UHVHDUFK� SURFHVV�� DQG� WKH� HQWLUH� VWRFN� RI� GHVLJQ�
NQRZOHGJH� DFFXPXODWHG� WR� GDWH� HQKDQFHV� HDFK� UHVHDUFKHU�� 7KXV� QHYHU� HQGLQJ�
JURZWK�LV�JHQHUDWHG�YLD�HQGRJHQRXVO\�UDWLRQDOL]HG��QHYHU�HQGLQJ�DFFXPXODWLRQ�RI�
NQRZOHGJH��

�
����&RQFOXVLRQ�
�
,Q� WKH�QHRFODVVLFDO�JHQHUDO�HTXLOLEULXP�PRGHO�RI� LQWHUQDWLRQDO� WUDGH�� LW� LV�

DVVXPH�WKDW�FRXQWULHV�WUDGH�ZLWK�HDFK�RWKHU�EHFDXVH�RI�WKHLU�GLIIHUHQFHV��&RXQWULHV�
PD\� GLIIHU� LQ� WKHLU� SUHIHUHQFHV�� WKHLU� WHFKQRORJLHV�� RU� WKHLU� IDFWRU� VXSSOLHV�� DQG�
WKHVH�GLIIHUHQFHV�MRLQWO\�GHWHUPLQH�FRPSDUDWLYH�DGYDQWDJH�DQG�KHQFH�WUDGH��2Q�WKH�
RWKHU�KDQG��LW�LV�ZLGHO\�DFFHSWHG�WKDW�WKH�DVVXPSWLRQV�RI�WKH�VWDQGDUG�QHRFODVVLFDO�
PRGHO� DUH� QRW� FRQGXFLYH� WR� WKH� DQDO\VLV� RI� 5	'�� LQQRYDWLRQ�� VNLOOV� DQG� WKH�
FUHDWLRQ�RI�QHZ�JRRGV�DV�HQGRJHQRXV�SURFHVVHV�ZLWKLQ�WKH�HFRQRPLF�V\VWHP��$V�D�
result, the new approaches are developed, such as ‘ new trade theory’ , ‘marxist’ , 

‘evolutionary’ , ‘evolutionary�structuralist’ , and ‘neo�WHFKQRORJ\� RU� WHFKQRORJ\�
gap’ . In their mainstream, technological asymmetries are important in determining 

WKH�WUDGH�IORZV�LQ�WKH�ORQJ�UXQ��
�
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0HDQZKLOH��XQGHUVWDQGLQJ�WKH�HYROXWLRQ�RI�PDFURHFRQRPLF�JURZWK�WKHRU\�
DQG�WKH�GHWHUPLQDQWV�RI�JURZWK�ZRXOG�DOVR�KHOS�XV�WR�XQGHUVWDQG�WKH�GHWHUPLQDQWV�
RI� H[SRUW� SHUIRUPDQFH�� VLQFH� WKH� GHWHUPLQDQWV� RI� JURZWK� LV� DOVR� DIIHFWLQJ� WKH�
GHWHUPLQDQWV� RI� H[SRUW� SHUIRUPDQFH� DQG� WKH\� KDYH� JHQHUDOO\� FRPPRQ�
GHWHUPLQDQWV�� 7KH� H[SRUW� SHUIRUPDQFH� �RU� LQWHUQDWLRQDO� FRPSHWLWLYHQHVV�� DIIHFWV�
JURZWK�DQG�UHDOL]HG�JURZWK�KDV�UHSHUFXVVLRQ�HIIHFWV�RQ�WUDGH�GXH�WR�WKHLU�FRPPRQ�
GHWHUPLQDQWV�� ,Q� WKH� ILUVW� �+DUURG�� ����� DQG� 'RPDU�� ������ DQG� VHFRQG� ZDYH�
�6RORZ�� ����� DQG� ������� WKH� WHFKQRORJ\� LV� DFFHSWHG� DV� DQ� H[RJHQRXV� IDFWRU��
+RZHYHU�� LQ� WKH� WKLUG� ZDYH�� ZKLFK� ZDV� LQLWLDWHG� ILUVWO\� E\� WKH� FULWLFLVPV� RI�
Arrow’ s learning by doing models and followed by Romer, Lucas and other 

DFDGHPLFLDQV�EHJDQ�WR�JLYH�LPSRUWDQFH�WR�WHFKQRORJ\��DQG�WU\�WR�HQGRJHQL]H�LW���
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,Q� WKLV� FKDSWHU�� ILUVWO\�� WKH� WKHVLV� SRLQWV� RXW� WKH� HIIHFWV� RI� 5	'�
H[SHQGLWXUHV�RQ�JURZWK�DQG�H[SRUW�SHUIRUPDQFH�WR�PDNH�D�FRQQHFWLRQ�ZLWK�5	'�
H[SHQGLWXUHV��H[SRUW�SHUIRUPDQFH�DQG�PDMRU�JURZWK�WKHRULHV��6HFRQGO\��WKH�WKHVLV�
HPSKDVL]HV�RQ�WKH�UROH�RI�5	'�RQ�LQQRYDWLRQ��VLQFH�WKH�5	'�H[SHQGLWXUHV�ZLOO�EH�
XVHG� DV� D�SUR[\� WR� XQGHUVWDQG� WKH� HIIHFWV�RI� WHFKQRORJ\�RQ� H[SRUW� SHUIRUPDQFH��
7KLUGO\�� WKH� WKHVLV� GHVFULEHV� WKH� PDMRU� GHWHUPLQDQWV�� ZKLFK� DUH� XVHG� LQ� WKH�
OLWHUDWXUH�WR�PHDVXUH�WKH�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV���

�
����,V�5	'�([SHQGLWXUHV�6WLPXODWLQJ�*URZWK�DQG�,QWHUQDWLRQDO�

&RPSHWLWLYHQHVV"�
�
1DGLUL� ������� HVWLPDWHV� WKH�FRQWULEXWLRQ�5	'�WR�JURZWK�RI�RXWSXW� LQ�86�

PDQXIDFWXULQJ�LQGXVWULHV��7KH�LPSRUWDQW�LVVXHV�DGGUHVVHG�DUH��ZKHWKHU�WKH�VORZHU�
JURZWK� RI� 5	'� H[SHQGLWXUHV� LQ� ����V� KDV� EHHQ� WKH� FDXVH� RI� VORZGRZQ� LQ� WKH�
JURZWK�RI�SURGXFWLYLW\��DQG�ZKDW�WKH�IDFWRUV�DUH�LQ�H[SODLQLQJ�WKH�VORZHU�JURZWK�RI�
5	'�H[SHQGLWXUHV��+H� IRUPXODWHG�D�SURGXFWLRQ�IXQFWLRQ�DQG�HVWLPDWHG�E\�XVLQJ�
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WLPH� VHULHV� DQG� FURVV�VHFWLRQ� GDWD� IRU� WKH� PDQXIDFWXULQJ� LQGXVWULHV�� 0RUHRYHU��
IRUPXODWLQJ�D�G\QDPLF�PRGHO�RI�GHPDQG� IRU�5	'�DFWLYLW\� LGHQWLILHV� WKH� IDFWRUV�
GHWHUPLQLQJ�WKH�UDWH�RI�JURZWK�RI�5	'�H[SHQGLWXUHV�LQ�WKH�����������SHULRGV��

�
$V� D� UHVXOW��1DGLUL� ������� ILQGV� WKDW� WKH� VWRFN� RI�5	'�� DV� D�PHDVXUH� RI�

VWRFN� RI� NQRZOHGJH�� SRVLWLYHO\� DQG� VWURQJO\� DIIHFW� JURZWK� RI� RXWSXW� LQ� WRWDO�
PDQXIDFWXULQJ��WRWDO�GXUDEOH��DQG�WRWDO�QRQ�GXUDEOH�LQGXVWULHV��3RWHQWLDO�JURZWK�RI�
RXWSXW�LV�DIIHFWHG�EHFDXVH�RI�WKH�VORZGRZQ�RI�JURZWK�RI�VWRFN�RI�5	'�VLQFH�������
EXW�WKH�JURVV�UDWHV�RI�UHWXUQ�RQ�VWRFN�RI�5	'�KDYH�QRW�FKDQJHG�PXFK�LQ�WKH������
�����SHULRGV��*URZWK�RI�RXWSXW��FKDQJHV�LQ�UHODWLYH�SULFHV��F\FOLFDO�IOXFWXDWLRQV�RI�
WKH�HFRQRP\��DV�ZHOO�DV�FKDQJHV�LQ�OHYHO�RI�HPSOR\PHQW�DQG�FDSLWDO�VWRFNV�DUH�WKH�
IDFWRUV�DIIHFWLQJ�5	'�H[SHQGLWXUHV���

�
7KH� DIIHFW� RI� JRYHUQPHQW� ILQDQFLQJ� RI� 5	'� H[SHQGLWXUHV� RQ� SULYDWH�

GHFLVLRQV� UHJDUGLQJ�5	'�H[SHQGLWXUHV�GLIIHUV�DPRQJ�GLIIHUHQW� LQGXVWULHV��1DGLUL�
������� DGGV� WKDW� WKH� UHVXOWV� RQ� JRYHUQPHQW� ILQDQFLQJ� RI� 5	'� H[SHQGLWXUHV� RQ�
SULYDWH� GHFLVLRQV� UHJDUGLQJ� 5	'� H[SHQGLWXUHV� DUH� EDVLFDOO\� LQFRQFOXVLYH� DQG�
UHTXLUH�IXUWKHU�LQIRUPDWLRQ��

�
(YDQJHOLVWD�HW�DO��������UHFRJQL]H�WKH�GLIIHUHQW�HOHPHQWV�RI�LQQRYDWLRQ�DQG�

LQQRYDWLRQ� SURFHVVHV� DQG� XVH� HYLGHQFH� IURP� D� ODUJH�VFDOH� VXUYH\� RI� (XURSHDQ�
HQWHUSULVHV� WR� VKRZ� WKDW� ��� SHU� FHQW� RI� WKH� WRWDO� LQQRYDWLRQ� H[SHQGLWXUH� LV�
HPERGLHG� LQ� SODQW�� PDFKLQHU\� DQG� HTXLSPHQW� SXUFKDVHG� E\� ILUPV�� 7KH� LQWHUQDO�
WHFKQRORJLFDO�H[SHQGLWXUHV�GHYRWHG�WR�5	'��GHVLJQ�DQG�WULDO�SURGXFWLRQ�DUH����SHU�
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FHQW�����SHU�FHQW�DQG����SHU�FHQW�UHVSHFWLYHO\�RI�WKH�WRWDO�LQQRYDWLRQ�H[SHQGLWXUH�
ZLWK�WKH�UHVW�GHYRWHG�WR�DFTXLULQJ�WHFKQRORJ\�WKURXJK�SDWHQWV�DQG�OLFHQVHV��

��
Segerström (1998) presents a model of R&D�GULYHQ�JURZWK�ZLWKRXW�VFDOH�

HIIHFWV� ZKHUH� ILUPV� FDQ� HQJDJH� LQ� KRUL]RQWDO� DQG� YHUWLFDO� 5	'� DFWLYLWLHV � �� +LV�
VWXG\�FRYHUV�ILYH�DGYDQFHG�FRXQWULHV��8QLWHG�6WDWHV��)UDQFH��-DSDQ��6ZHGHQ��DQG�
8QLWHG�.LQJGRP��+H� IRXQG� WKDW�� D�SHUPDQHQW� LQFUHDVH� LQ� WKH�5	'�VXEVLG\� UDWH�
GHFUHDVHV�WKH�ORQJ�UXQ�UDWH�RI�HFRQRPLF�JURZWK��

�
(OPVOLH� DQG� 9LHLUD� ������� XVH� HLWKHU� WKH� QXPEHU� RI� SDWHQWV� DQG� 5	'�

H[SHQGLWXUHV� DV� D� SUR[\� IRU� WHFKQRORJ\� WR� FDSWXUH� WKH� LPSDFW� RI� WHFKQRORJ\� RQ�
WUDGH� IORZV� EHWZHHQ� FRXQWULHV�� +RZHYHU�� WKH\� DOVR� DFFHSW� WKDW� WKHUH� DUH� VRPH�
SUREOHPV�LQ�WKH�XVH�RI�WKHVH�GDWD�LQ�WKHLU�VWXG\��

�
Ledesma (2000) tested that whether trading partners’  R&D expenditures 

KDV�D�SRVLWLYH�HIIHFW�RQ�GRPHVWLF�H[SRUWV�WKURXJK�WUDGH�UHODWHG�LQWHUQDWLRQDO�5	'�
VSLOORYHUV� IRU� DGYDQFHG�2(&'� FRXQWULHV�� /HGHVPD� ������� ILQGV� VXSSRUW� IRU� WKH�
K\SRWKHVLV� WKDW�5	'� VSLOORYHUV� LQFUHDVH� FRPSHWLWLYHQHVV� RI� WKH� WUDGLQJ�SDUWQHUV�
DQG� FRQWLQXHV� WKDW� WKLV� KDV� LPSRUWDQW� LPSOLFDWLRQV� IRU� UHFHQW� WKHRULHV� RI� JURZWK�
WKDW� HPSKDVL]H� WKH� UROH� RI� LQWHUQDWLRQDO� WUDGH� DV� WKH� PDLQ� IDFWRU� SURPRWLQJ�
WHFKQRORJ\�GLIIXVLRQ�DQG�JURZWK��0RUHRYHU��WKLV�SDSHU�SRLQWV�RXW�WKDW��VLQFH�5	'�
VSLOORYHUV�DUH�VKRZQ�WR�EH�DQ�LPSRUWDQW�GHWHUPLQDQW�RI�H[SRUWV�WKLV�KDV�LQWHUHVWLQJ�

������������������������������ ������������������� � )LUPV� HQJDJH� LQ� YHUWLFDO�5	'� WR� LPSURYH� WKH� TXDOLW\� RI� H[LVWLQJ� SURGXFWV� DQG� ILUPV� HQJDJH� LQ�
KRUL]RQWDO�5	'�WR�LQFUHDVH�WKH�QXPEHU�RI�LQGXVWULHV�LQ�WKH�HFRQRP\��FUHDWH�HQWLUHO\�QHZ�SURGXFWV��
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LPSOLFDWLRQV� IRU� JURZWK� PRGHOLQJ�� 7KLV� LV� EHFDXVH� WKH� OLQN� EHWZHHQ� WUDGH� DQG�
JURZWK�PD\�ZHOO�QRW�VWRS�DW�WKH�ILUVW�JHQHUDWLRQ�HIIHFW�IURP�WUDGH�WR�JURZWK��

�
0RUDOHV� ������� VWXGLHV� WKH� HIIHFWV� RI� GLIIHUHQW� W\SHV� RI� UHVHDUFK� SROLF\�

�JRYHUQPHQW�ILQDQFLQJ��RQ�HFRQRPLF�JURZWK��0RUDOHV��������ILQGV�WKDW�ZKLOH�WD[�
LQFHQWLYHV�SURYLGHG�E\�6SDQLVK�JRYHUQPHQWV�WR�SULYDWH�UHVHDUFK��SXEOLF�IXQGLQJ�RI�
SULYDWH� SURMHFWV�� DQG� EDVLF� UHVHDUFK� SHUIRUPHG� DW� SXEOLF� LQVWLWXWLRQV� KDYH�
XQDPELJXRXVO\�SRVLWLYH�HIIHFWV�RQ�HFRQRPLF�JURZWK��SHUIRUPLQJ�DSSOLHG�UHVHDUFK�
DW�SXEOLF�LQVWLWXWLRQV�FRXOG�KDYH�QHJDWLYH�JURZWK�HIIHFWV��7KLV�LV�GXH�WR�WKH�ODUJH�
FURZGLQJ� RXW� RI� SULYDWH� UHVHDUFK�FDXVHG�E\�SXEOLF�5	'�ZKHQ� LW� FRPSHWHV�ZLWK�
private firms in the “ patent race” . Concerning the effects of these policieV� RQ�
ZHOIDUH�� LW� LV� IRXQG� WKDW� UHVHDUFK� SROLF\� FDQ� HLWKHU� LPSURYH�RU� UHGXFH� FRQVXPHU�
ZHOIDUH�GHSHQGLQJ�RQ�WKH�FKDUDFWHULVWLFV�RI�WKH�SROLF\�DQG�WKDW�DQ�H[FHVVLYHO\�KLJK�
UHVHDUFK�VXEVLG\�ZLOO�UHGXFH�LW��

�
=DFKDULDGLV� ������� XVHV� DJJUHJDWH� DQG� LQGXVWU\�OHYHO� GDWD� IRU� D� JURXS�RI�

2(&'� FRXQWULHV� �-DSDQ�� &DQDGD�� 86��*HUPDQ\�� )UDQFH�� IRU� WKH� SHULRG� ����� WR�
�����WR�HVWLPDWH�D�V\VWHP�LPSOLHG�E\�D�PRGHO�RI�5	'�LQGXFHG�JURZWK�WKDW�UHODWHV�
5	'� LQWHQVLW\�� SURGXFWLYLW\�� DQG� RXWSXW� JURZWK�� +H� ILQGV� HYLGHQFH� RI� SRVLWLYH�
ORQJ�UXQ�LPSDFW�RI�5	'�LQWHQVLW\�RQ�SURGXFWLYLW\�DQG��XOWLPDWHO\��RQ�WKH�JURZWK�
UDWH�RI�RXWSXW��7KH�QXOO�K\SRWKHVLV�WKDW�5	'�GRHV�QRW�LQGXFH�JURZWK�LV�WKHUHIRUH�
UHMHFWHG�IRU�WKLV�JURXS�RI�2(&'�FRXQWULHV���

�
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*ULIILWK�HW�DO���������KDV�SURGXFHG�HFRQRPHWULF�HYLGHQFH�RQ�WKH�LPSRUWDQFH�
of the “ two faces of R&D”  by examining the determinants of productivity growth 

LQ� D� SDQHO� RI� LQGXVWULHV� DFURVV� WZHOYH�2(&'�FRXQWULHV��5	'�VWLPXODWHV� JURZWK�
GLUHFWO\�WKURXJK�LQQRYDWLRQ�DQG�DOVR�LQGLUHFWO\�WKURXJK�WHFKQRORJ\�WUDQVIHU��7KXV��
R&D has played a role in the convergence of “ total factor productivity”  (TFP) 

OHYHOV�ZLWKLQ�LQGXVWULHV�DFURVV�2(&'�FRXQWULHV��*ULIILWK�HW�DO��������DOVR�LGHQWLILHG�
D� UROH� IRU� KXPDQ� FDSLWDO� LQ� VWLPXODWLQJ� LQQRYDWLRQ� DQG� DEVRUSWLYH� FDSDFLW\�� %\�
FRQWUDVW��WUDGH�KDG�D�VWDWLVWLFDOO\�ZHDN�HIIHFW�RQ�SURGXFWLYLW\��7KH�5	'�DQG�KXPDQ�
FDSLWDO� HIIHFWV�ZHUH� VKRZQ� WR� EH� TXDQWLWDWLYHO\� LPSRUWDQW� DV�ZHOO� DV� VWDWLVWLFDOO\�
VLJQLILFDQW��

�
$Q� LPSOLFDWLRQ� RI� WKH� UHVXOWV� RI� *ULIILWK� HW� DO�� ������� LV� WKDW� WKH� VRFLDO�

UHWXUQV� WR� LQYHVWLQJ� LQ� 5	'� DQG� KXPDQ� FDSLWDO� DUH� XQGHUHVWLPDWHG� LQ� VWXGLHV��
ZKLFK� IRFXV� VROHO\� RQ� WKH� 8�6�� HFRQRP\�� VLQFH� WKH� 8�6�� LV� WKH� WHFKQRORJLFDO�
IURQWLHU�IRU�D�ODUJH�QXPEHU�RI�LQGXVWULHV��7KHUH�LV�DOVR�DQ�LPSRUWDQW�VSLOORYHU�DW�WKH�
ZRUOG� OHYHO� IURP� IURQWLHU� WR� QRQ�IURQWLHU� FRXQWULHV�� $V� D� UHVXOW� RI� WHFKQRORJ\�
WUDQVIHU��DQ�LQFUHDVH�LQ�IURQWLHU�5	'�QRW�RQO\�UDLVHV�WKH�VWHDG\�VWDWH�UDWH�RI�7)3�
JURZWK� LQ� WKH� IURQWLHU�� EXW� DOVR� UDLVHV� VWHDG\�VWDWH� 7)3� JURZWK� LQ� QRQ�IURQWLHU�
FRXQWULHV��2QH�LPSRUWDQW�TXHVWLRQ�LV�ZK\�QRQ�IURQWLHU�FRXQWULHV�GR�QRW�LQYHVW�PRUH�
LQ�5	'�VLQFH�WKH�VRFLDO�UHWXUQ�LV�KLJKHU�WKDQ�LQ�WKH�IURQWLHU"�$V�WKH�LQFHQWLYH�WR�
LQYHVW�LQ�5	'�LV�GHWHUPLQHG�E\�WKH�SULYDWH�UHWXUQ�DQG�QRW�WKH�VRFLDO�UHWXUQ��LW�PD\�
EH� WKH� FDVH� WKDW� 5	'� LV� KHOG� EDFN� LQ� PDQ\� QRQ�IURQWLHU� FRXQWULHV� E\� XQGHU�
GHYHORSPHQW�RI�ILQDQFLDO�PDUNHWV�RU� LQDSSURSULDWH�JRYHUQPHQW�SROLFLHV��$�IXWXUH�
UHVHDUFK�DJHQGD�VKRXOG�EH�WR�LQYHVWLJDWH�WKHVH�LVVXHV��WKURXJK�XVLQJ�ILUP�OHYHO�GDWD�
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DFURVV� D� QXPEHU� RI� FRXQWULHV� WR� HVWLPDWH� SULYDWH� DQG� VRFLDO� UDWHV� RI� UHWXUQ� LQ� D�
IUDPHZRUN��ZKLFK�DOORZV�IRU�WKH�WZR�IDFHV�RI�5	'�H[SHQGLWXUHV��

�
'LHW]HQEDFKHU�DQG�/RV��������UHFRJQL]HG�LQQRYDWLRQ�DQG�5	'�HIIRUW�DV�D�

PDMRU�VRXUFH�RI�HFRQRPLF�JURZWK��5	'�LQYHVWPHQWV�H[SOLFLWO\�DLP�DW�JHQHUDWLQJ�
LQQRYDWLRQV� DQG� FUHDWLQJ� NQRZOHGJH�� 6LQFH� NQRZOHGJH� KDV� FHUWDLQ� SXEOLF� JRRG�
SURSHUWLHV��SRVLWLYH�H[WHUQDOLWLHV�DUH�OLNHO\�WR�H[LVW��,Q�WKHLU�SDSHU��WKH\�LQGLFDWH�WKDW�
FRPPRGLWLHV� VWLPXOL� VKRXOG� EH� WDUJHWHG� WR� HQKDQFH� 5	'� DQG� LWV� SRVLWLYH�
H[WHUQDOLWLHV� LQ� WKH�HFRQRP\�DV�D�ZKROH��)XUWKHUPRUH�� WKH\�DUJXH� WKDW� WKHUH�PD\�
DOVR�EH�QHJDWLYH�H[WHUQDOLWLHV�RI�5	'��GXH�WR�LQFUHDVHG�SULFHV��%RWK�H[WHUQDOLWLHV�
DUH�DSSOLHG�WR�WKH�8QLWHG�6WDWHV�����������

�
����5ROH�RI�5	'�LQ�,QQRYDWLRQ�
�
,W� LV� ZLGHO\� DFFHSWHG� WKDW� JURZWK�� WHFKQRORJLFDO� FKDQJH� DQG� LQQRYDWLRQ�

KDYH� ORQJ� EHHQ� DVVRFLDWHG�� 5	'� H[SHQGLWXUHV� RI� VLJQLILFDQWO\� FRQWULEXWHV� WR�
LQQRYDWLRQV�� DW� WKH� VDPH� WLPH� 5	'� UHVXOWV� KDYH� GHFLVLYH� LQIOXHQFH� RQ� WKH�
SHUIRUPDQFH�RI� WKH�FHUWDLQ�ILHOGV�RI� WKH�HFRQRP\�DV�ZHOO��7KHUHIRUH��LW�ZDV�YHU\�
LPSRUWDQW�WR�VWXG\�WKH�UROH�RI�5	'�DFWLYLWLHV�LQ�LQQRYDWLRQ���

�
For instance, according to Lindegaard’ s propeller model (1997), sub�OD\HU�

RI� HQHUJ\�DQG�PDWHULDOV� IORZV�EHWZHHQ� WKH�VXSSOLHUV��EXVLQHVV�RUJDQL]DWLRQV�DQG�
FXVWRPHUV�LV�LQ�IRFXV�WRJHWKHU�ZLWK�WKH�H[WHUQDO�QXLVDQFHV�DQG�GLVHFRQRPLHV�IRU�D�
UDQJH�RI�DFWRUV��7KHVH�UDQJH�RI�DFWRUV�DUH�H[WHUQDO�WR�WKH�PDUNHW�LQWHUDFWLRQ�RI�WKH�
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SURGXFW� FKDLQ� DQG� W\SLFDOO\� ILQGV� WKHLU� SULPDU\� DUWLFXODWLRQ� DPRQJ� WKH� JURXS� RI�
SXEOLF�VSKHUH�PRYHPHQWV��)XUWKHUPRUH��WKH\�GLIIXVH�LQWR�UHJXODWRU\�DXWKRULWLHV�DV�
ZHOO�DV�PDUNHW�FXVWRPHUV� LQ�PXFK�WKH�VDPH�ZD\�DV�SUHIHUHQFHV�UHJDUGLQJ�KHDOWK�
DQG� VDIHW\� GR�� 7KHQ�� WKH� SUHIHUHQFHV� WXUQ� LQWR� IRUPDO� UHJXODWLRQV� LQ� LQWHUDFWLRQ�
ZLWK� WKH� SXEOLF� DQG� SULYDWH� VFLHQFH� DQG� WHFKQRORJ\� FRPPXQLWLHV�� 7KH� YDULRXV�
UHJXODWRU\�DSSURDFKHV�DQG�VHOHFWLRQ�SUHVVXUHV�FDQ�LQ�WKH�HQYLURQPHQWDO�ILHOG�JLYH�
DQ�LPSRUWDQW�OHDG�WR�WKH�SHUIRUPDQFH�RI�ILUPV�DV�LQ�WKH�JHQHUDO�FDVH�RI�LQQRYDWLRQ�
DQG� WHFKQLFDO� FKDQJH�� 'HYHORSPHQW� SURFHVVHV� FDQ� EH� XQGHUVWRRG� DV� FRPSOH[�
SURFHVVHV� RI� PDWFKHV� DQG� PLVPDWFKHV� LQ� WKH� V\PPHWULFDO� FR�HYROXWLRQ� RI�
NQRZOHGJH��YDOXHV��RUJDQL]DWLRQV��UHVRXUFHV�DQG�WHFKQRORJLHV��/LQGHJDDUG���������

�
6LPSO\��PXFK�HIIRUW�KDV�EHHQ�GHYRWHG��ZLWKLQ�WKH�OLWHUDWXUH�RQ�LQQRYDWLRQ��

WR�GHYHORSLQJ�PRGHOV�RI�WKH�LQQRYDWLRQ�SURFHVV��,Q�HDUO\�DQG�ODWHVW�GLVFXVVLRQV�RI�
LQQRYDWLRQ�DQG�VFLHQFH�DQG�WHFKQRORJ\�SROLF\��5	'�H[SHQGLWXUHV�DUH�WKH�EDVLV�IRU�
VXFK�DQDO\VLV��5RWKZHOO��������VXPPDUL]HV�WKH�LQQRYDWLRQ�SURFHVV�LQ�ILYH�PRGHOV���

�
/LQHDU� �WHFKQRORJ\�SXVK��PRGHO��7KH�PDUNHW� LV�PHUHO\�D� UHFHSWDFOH� IRU�

WKH�RXWSXW�RI�5	'��.OLQH�DQG�5RVHQEHUJ���������
�
5HVHDUFK���������'HYHORSPHQW���������3URGXFWLRQ�����������0DUNHWLQJ��
�
0DUNHW�SXOO�� ,W� LV� DOVR� D� VLPSOH� OLQHDU� VHTXHQWLDO� SURFHVV� EXW� ZLWK�

HPSKDVLV�RQ�PDUNHWLQJ��7KH�PDUNHW�LV�WKH�VRXUFH�RI�LGHDV�IRU�GLUHFWLQJ�5	'��5	'�
KDV�D�UHDFWLYH�UROH��
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&KDLQ�OLQN� PRGHO�� ,W� LV� VHTXHQWLDO� EXW� ZLWK� IHHG� EDFN� ORRSV�� 7KHUH� DUH�
SXVK�RU�SXOO�RU�SXVK�SXOO�FRPELQDWLRQV��$OVR��5	'�DQG�PDUNHWLQJ�DUH�ERWK�PRUH�
LQ�EDODQFH��7KLV�PRGHO�HPSKDVL]HV�RQ�LQWHJUDWLRQ�DW�WKH�5	'�PDUNHWLQJ�LQWHUIDFH��

�
,QWHJUDWHG� PRGHO�� 3DUDOOHO� GHYHORSPHQW� ZLWK� LQWHJUDWHG� GHYHORSPHQW�

WHDPV��,W�HPSKDVL]HV�RQ�VWURQJ�LQSXW�VXSSOLHU�DQG�FXVWRPHU�OLQNDJHV��$OVR��LW�JLYHV�
HPSKDVLV�RQ�LQWHJUDWLRQ�EHWZHHQ�5	'�DQG�PDQXIDFWXULQJ�DQG�PDUNHWLQJ��,Q�WKLV�
PRGHO��WKHUH�LV�KRUL]RQWDO�FROODERUDWLRQ��MRLQW�YHQWXUHV�HWF���

�
6\VWHPV� LQWHJUDWLRQ� DQG� QHWZRUNLQJ� PRGHO�� )XOO\� LQWHJUDWHG� SDUDOOHO�

GHYHORSPHQW��([SHUW�V\VWHPV�DQG�VLPXODWLRQ�PRGHOLQJ�LQ�5	'�DUH�XVHG��7KHUH�DUH�
strong linkages with leading edge customers (‘customer focus’  at the forefront of 

VWUDWHJ\���6WUDWHJLF�LQWHJUDWLRQ�ZLWK�SULPDU\�VXSSOLHUV�LQFOXGLQJ�FR�GHYHORSPHQW�RI�
QHZ� SURGXFWV� DQG� OLQNHG� LQIRUPDWLRQ� DQG� GHVLJQ� V\VWHPV� �+RUL]RQWDO� OLQNDJHV��
MRLQW� YHQWXUHV�� FROODERUDWLYH� UHVHDUFK� JURXSLQJV�� FROODERUDWLYH� PDUNHWLQJ�
DUUDQJHPHQWV�� HWF��� 7KLV� PRGHO� HPSKDVL]HV� FRUSRUDWH� IOH[LELOLW\� DQG� VSHHG� RI�
GHYHORSPHQW��WLPH�EDVHG�VWUDWHJ\�NDL]HQ���4XDOLW\�DQG�RWKHU�QRQ�SULFH�IDFWRUV�DUH�
IRFXVHG��

�
Tödtling and Kaufman (1999) acknowledge the studies of Kline and 

5RVHQEHUJ� ������� DQG� 5RWKZHOO� �������� DQG� REVHUYH� WKDW� WKH� XQGHUVWDQGLQJ� RI�
LQQRYDWLRQ�KDV� FKDQJHG�FRQVLGHUDEO\� LQ� WKH�SDVW�\HDUV��7KH�PRGHOV�VKLIWHG� IURP�
OLQHDU� DQG� ILUP�EDVHG� FRQFHSWLRQV� WRZDUGV� LQWHUGHSHQGHQW� DQG� V\VWHPLF�
DSSURDFKHV�� 7KHLU� VWXG\� LQYHVWLJDWHV� RQ� WKH� EDVLV� RI� GDWD� IRU� VHYHUDO� (XURSHDQ�



� ���

UHJLRQV�� FROOHFWHG� LQ� D� (XURSHDQ� SURMHFW� �5(*,6��� WR� ZKLFK� H[WHQW� FRPSDQLHV�
HQJDJH� LQ� QHWZRUNV� LQ� WKHLU� LQQRYDWLRQ� SURFHVV�� ,Q� WKHLU� VWXG\�� WKH\� ILQG� WKDW�
LQQRYDWLRQ�LV�VWLOO�UDWKHU�DQ�LQWHUQDO�SURFHVV�IRU�PDQ\�ILUPV��)XUWKHUPRUH��WKH\�DGG�
WKDW�D�KLJK�VKDUH�RI�WHFKQRORJLFDOO\�DGYDQFHG�TXDOLW\�SURGXFHUV�LV�UHO\LQJ�VWURQJO\�
RQ�5	'�DQG�WKH�NQRZOHGJH�RI�WKHLU�ZRUN�IRUFH��+RZHYHU��QHWZRUNV�DUH�QRW�VWLOO�
UHOHYDQW�IRU�PDQ\�RI�WKHVH�ILUPV���

�
)LVFKHU� ������� WULHV� WR� SURYLGH� JUHDWHU� XQGHUVWDQGLQJ� RI� WKH� V\VWHPV� RI�

LQQRYDWLRQ�DSSURDFK� LQ�SDUDOOHO�ZLWK�5RWKZDOO���������)LVFKHU��������DUJXHV�WKDW�
WKUHH�W\SHV�RI�LQQRYDWLRQ�DQDO\VLV�FDQ�EH�SHUIRUPHG��7KH�ILUVW�W\SH�RI�DQDO\VLV�LV�DW�
WKH�PLFUR�OHYHO�RI�WKH�V\VWHP�FRYHULQJ�LQWHUQDO�FDSDELOLWLHV�RI�WKH�ILUP��7KH�VHFRQG�
W\SH�RI�DQDO\VLV� UHIHUV� WR� WKH�PHVR�OHYHO�RI� WKH�V\VWHP�IRFXVLQJ�RQ�VSHFLILF�VXE�
V\VWHPV�� DWWHPSWLQJ� WR� PDS� NQRZOHGJH� DQG� LQWHUDFWLRQV� EHWZHHQ� DQG� ZLWKLQ�
VXEV\VWHPV�� 7KH�PDLQ� FRQFHUQ�DW� WKH�PHVR�OHYHO� LV� WKH� IORZ�RI� NQRZOHGJH��7KH�
WKLUG�W\SH�RI�DQDO\VLV�UHIHUV�WR�WKH�PDFUR�OHYHO�RI�WKH�V\VWHP�DQG�LQYROYHV�PDFUR�
LQGLFDWRUV�� VXFK� DV� 5	'� SHUVRQQHO� UDWLRV�� 5	'� H[SHQGLWXUH� LQWHQVLW\� UDWHV��
LQQRYDWLRQ�UDWHV��SDWHQW�LQWHQVLW\�UDWHV��QHWZRUNLQJ�LQGLFDWRUV���
�

5DGQRU� DQG� 5RELQVRQ� ������� YLVLW� HLJKW� RUJDQL]DWLRQV� �VXSHUPDUNHW�
UHWDLOHU�� SKDUPDFHXWLFDO� FRPSDQ\�� KHDOWKFDUH� FRPSDQ\�� ,7� FRPSDQ\� KDUGZDUH��
IODYRULVWV�� UHVHDUFK� FRPPHUFLDOL]DWLRQ� RI� D�PDMRU�8.� XQLYHUVLW\�� %LRWHFKQRORJ\�
UHVHDUFK�DQG�FRQVXPHU�JRRGV�FRPSDQ\��DQG�FROOHFW�GDWD�WKURXJK�D�PLQL�FDVH�VWXG\�
DSSURDFK�� 7KH� UHVXOWV� RI� WKHLU� VXUYH\� FRQFOXGH� WKDW� LQQRYDWLRQ� LV� FRPSOH[� DQG�
PXOWL�GLPHQVLRQDO� LQ� LWV� DSSURDFK�� %HVLGHV�� 5	'� VWLOO� KDV� DQ� LPSRUWDQW� UROH� LQ�
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LQQRYDWLRQ�SURFHVV�RI�WKHVH�HLJKW�RUJDQL]DWLRQV��ZKHQ�WKH\�ORRN�DW�WKHLU�LQQRYDWLRQ�
IHDWXUHV���
�

����7KH�'HWHUPLQDQWV�RI�,QWHUQDWLRQDO�&RPSHWLWLYHQHVV��
�
7KHUH�LV�OLWWOH�GRXEW�WKDW�H[SRUWV�DUH�DQ�LPSRUWDQW�IDFWRU�LQ�H[SODLQLQJ�WKH�

ORQJ�UXQ�JURZWK�SHUIRUPDQFH�RI�FRXQWULHV�DQG�UHJLRQV��)UDQNHO�DQG�5RPHU���������
:RUOG� %DQN� 5HSRUW� QDPHG� DV� *OREDOL]DWLRQ�� *URZWK� DQG� 3RYHUW\� ������� DQG�
Marin (1992) has found support for this hypothesis. That’ s why there have been 

QXPHURXV� VWXGLHV� SXEOLVKHG� LQ� WKH� SDVW� ��� \HDUV� RQ� WKH� GHWHUPLQDQWV� RI� H[SRUW�
SHUIRUPDQFH� �VHH� =RX� DQG� 6WDQ�� ������/RKUPDQQ�� ������'LMN�� ������5RSHU� DQG�
/RYH�� ������ )XQNH� DQG� 5XKZHGHO�� ������ HWF���� +RZHYHU�� LQ� WKHVH� VWXGLHV� WKH�
NQRZOHGJH�RI� WKH�GHWHUPLQDQWV� RI� H[SRUW� SHUIRUPDQFH� LV� VWLOO� FKDUDFWHUL]HG�E\� D�
IUDJPHQWHG�FROOHFWLRQ�RI�FRQIXVLQJ�ILQGLQJV��$�PDMRU�UHDVRQ�IRU�WKH�ODFN�RI�FOHDU�
FRQFOXVLRQV�UHJDUGLQJ�WKH�GHWHUPLQDQWV�RI�H[SRUW�SHUIRUPDQFH��LQVSLWH�RI�WKH�ODUJH�
YROXPH� RI� SXEOLVKHG� VWXGLHV�� LV� WKH� ODFN� RI� V\QWKHVLV� DQG� DVVLPLODWLRQ� RI� WKH�
IUDJPHQWHG�NQRZOHGJH��

�
2QH�RI� WKH� LPSRUWDQW� VWXGLHV� LQ� WKLV� OLWHUDWXUH�ZDV�RI� WKH�*UXEHU� HW�DO�� LQ�

������$FFRUGLQJ�WR�WKHP��DOO�URDGV�OHDG�WR�D�OLQN�EHWZHHQ�H[SRUW�SHUIRUPDQFH�DQG�
5	'�H[SHQGLWXUHV��7KH\�SURYLGH�DQ�HYLGHQFH�ZKLFK�UHODWHV�UHVHDUFK�HIIRUW�E\�86�
LQGXVWU\�WR�86�WUDGH�SHUIRUPDQFH�LQ�������7KHUH�LV�D�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�
the “ research effort”  measures (total R&D expenditures as percentage of sales (R � ��
DQG�VFLHQWLVWV�DQG�HQJLQHHUV�LQ�5	'�DV�D�SHUFHQWDJH�RI�WRWDO�HPSOR\PHQW��5 � ���DQG�
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H[SRUW�SHUIRUPDQFH� �([SRUWV�DV�D�SHUFHQWDJH�RI�VDOHV� �( � ��DQG�H[FHVV�RI�H[SRUWV�
RYHU� LPSRUWV� DV� SHUFHQWDJH� RI� VDOHV� �( � ���� 7KH� LQWHUHVWLQJ� UHVXOW� ZDV� WKH� ILYH�
industries with greatest “ research effort”  are also the five industries with the most 

IDYRUDEOH�WUDGH�SRVLWLRQ��
�
*UXEHU�HW��DO��������DOVR�H[DPLQH�WKDW�WKH�ILYH�LQGXVWULHV�ZLWK�WKH�VWURQJHVW�

UHVHDUFK�HIIRUW�DFFRXQWHG�IRU����SHUFHQW�RI�WKH�86�H[SRUWV�RI�PDQXIDFWXUHG�JRRGV��
WKRXJK�WKH\�ZHUH�UHVSRQVLEOH�IRU�RQO\������SHUFHQW�RI� WKH�86�WRWDO�VDOHV�RI�VXFK�
JRRGV��7KHVH� ILYH� LQGXVWULHV�ZHUH� DOVR� UHVSRQVLEOH� IRU� ����� SHUFHQW� RI� WKH�5	'�
H[SHQGLWXUHV�RI�86�DQG������SHUFHQW�RI�WKH�FRPSDQ\�ILQDQFHG�5	'�H[SHQGLWXUHV��
,Q� VKRUW�� WKHVH� ILYH� LQGXVWULHV� UHSUHVHQW� WKH� KHDUW� RI� 86� H[SRUW� VWUHQJWK� LQ�
PDQXIDFWXUHG�SURGXFWV�DQG�WKH�KHDUW�RI�LQGXVWULDO�UHVHDUFK�HIIRUW��

�
3DUU\��������IROORZHG�WKH�VWXGLHV�RI�*UXEHU�HW�DO����������+H�LQYHVWLJDWHG�

WKH� UHODWLRQVKLS� EHWZHHQ� ERRN� YDOXH� RI� GLUHFW� LQYHVWPHQW� DQG� WRWDO� 5	'�
H[SHQGLWXUHV� DQG� YDOXH� RI� H[SRUWV�� +H� IRXQG� WKDW�� LQ� WKH� 8�.�� PDQXIDFWXULQJ�
LQGXVWULHV��WKHUH�LV�D�FOHDU�OLQN�EHWZHHQ�ERWK�H[SRUW�SHUIRUPDQFH�DQG�LQWHUQDWLRQDO�
LQYHstment activity of industries and the “ R&D intensity”  of those industries, as in 

WKH�IRXU�PRVW�UHVHDUFK�LQWHQVLYH�86�LQGXVWULHV��
�
7KH�ILQDQFLDO�FRQVWUDLQWV�WKDW�WKH�GHYHORSLQJ�FRXQWULHV�IDFH�LQ�WKH�UHVHDUFK�

DQG�GHYHORSPHQW�H[SHQGLWXUHV�DQG�IXQGLQJ�H[SRUWV�ZLWK�ORZHU�FRVWV�VKRXOG�DOVR�EH�
LQYHVWLJDWHG�WR�XQGHUVWDQG�WKH�H[SRUW�SHUIRUPDQFH��0\HUV��������GHILQHV�WKH�YDOXH�
RI�D�ILUP�DV�WKH�VXP�RI�WKH�YDOXH�RI�LWV�DVVHWV�LQ�SODFH�DQG�WKH�YDOXH�RI�LWV�JURZWK�
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RSSRUWXQLWLHV�� 7KH� H[SRUW� JURZWK� RSSRUWXQLWLHV� UHIOHFW� WKH� YDOXH� RI� IXWXUH�
LQYHVWPHQWV� WKDW�RZQHU�PDQDJHUV�FDQ�XQGHUWDNH�RU�QRW��6LQFH�5	'�H[SHQGLWXUHV�
LQGXFH� VLJQLILFDQW� JURZWK� RSSRUWXQLWLHV� EHFDXVH� WKH\� DUH� H[SHFWHG� WR� JHQHUDWH�
LQYHVWPHQW�RSWLRQV�� ILUPV� FKDUDFWHUL]HG�E\� VLJQLILFDQW�5	'�H[SHQGLWXUHV� VKRXOG�
H[KLELW�ORZ�OHYHUDJH�OHYHOV�DQG�KLJK�SURSRUWLRQV�RI�VKRUW�WHUP�GHEW���

�
1HOVRQ�DQG�:LQWHU��������DOVR�DUJXH�WKDW�WHFKQRORJLFDO�HIIRUW�FDQ�EH�D�YLWDO�

GHWHUPLQDQW� RI� FRPSHWLWLYH� DGYDQWDJH�� 7KH\� FRQVLGHU� WKUHH� EDVLF� PHFKDQLVPV��
QDPHO\�PHFKDQLVPV� RI� WUDQVPLVVLRQ� �LQ� WHUPV� RI� URXWLQH� EHKDYLRU��� VHDUFK� �LQ�
WHUPV� RI� VHDUFK� IRU� QHZ� URXWLQHV� RU� WHFKQRORJLHV��� DQG� VHOHFWLRQ� �LQ� WHUPV� RI�
market selection or ‘Schumpetarian competition’ ). Thus, an evolutionary 

LQWHUSUHWDWLRQ� LV� WKDW� ILUPV�RI�FRXQWULHV�FRPSHWHV��WKH�VHOHFWLRQ�PHFKDQLVP�� LQ�D�
VWUXJJOH�IRU�PDUNHW�VKDUHV��ZKHUH�WKH\�OHDUQ��WKH�PHFKDQLVP�RI�VHDUFK��DQG�JDLQ�RU�
loose depending on their relative (technological) competitiveness (or ‘fitness’ ). In 

DGGLWLRQ��ZKDW�ILUPV��DQG�FRXQWULHV��FDQ�GR�LQ�SHULRG�W�LV�GHSHQGHQW�RQ�ZKDW�KDYH�
EHHQ�GRQH�LQ�SHULRG�W����WKH�PHFKDQLVP�RI�WUDQVPLVVLRQ���

�
.D]JDQ� ������� DUJXHV� WKDW� LQFUHDVHV� LQ� FDSDFLW\� XWLOL]DWLRQ� UDWH� RI�

PDQXIDFWXULQJ� VHFWRU� KDV� D� SRVLWLYH� HIIHFW� RQ� LQWHUQDWLRQDO� FRPSHWLWLYHQHVV� RI� D�
FRXQWU\��ZKLFK�RSHQV�LWV�HFRQRP\�DQG�GHFUHDVH�WUDGH�EDUULHUV��6XFK�DQ�HFRQRP\�
FDQ�LQFUHDVH�LWV�FDSDFLW\�XWLOL]DWLRQ�UDWH�E\�JURZLQJ�ZLWK�LQFUHDVLQJ�H[SRUWV��7KLV�
JURZWK�KHOSV� WKH�HFRQRP\�WR�XVH�WKH�VFDOH�HFRQRP\�DQG�GHFUHDVH�WKH�XQLW�FRVWV��
+RZHYHU��DQ�HFRQRP\�WKDW�UHDFKHV����SHUFHQW�RI�LWV�FDSDFLW\�XWLOL]DWLRQ�UDWH�FRXOG�
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QRW� UHFHLYH� DQ\� LQFUHDVH� LQ� LWV� LQWHUQDWLRQDO� FRPSHWLWLYHQHVV� �.D]JDQ� ������ SS��
�����������

�
0DJDV��������XVHV�D�9HFWRU�$XWR�5HJUHVVLYH��9$5��PRGHO�WR�XQGHUVWDQG�

WKH� G\QDPLFV� RI� H[SRUW� FRPSHWLWLRQ� LQ� KLJK�WHFKQRORJ\� WUDGH� EHWZHHQ� 86$��
*HUPDQ\� DQG� -DSDQ� ZLWK� WKUHH�GLJLW� 6,7&� KLJK�WHFKQRORJ\� FRPPRGLW\� JURXSV��
)URP�WKH�IRUHFDVW�HUURU�GHFRPSRVLWLRQ�RI�WKH�9$5�PRGHO��WKUHH�LPSRUWDQW�UHVXOWV�
KDYH�HPHUJHG��)LUVW�� LQ�PDQ\�FRPPRGLW\�JURXSV�H[DPLQHG�� WKH� IRUHFDVW�HUURU�RI�
WKH� PDUNHW� VKDUH� YDULDEOH� FDQ� EH� LPSURYHG� LI� WKH� LQQRYDWLRQ� YDULDEOHV� �UHODWLYH�
SULFHV��PDUNHW�VKDUH��5	'�HIIRUWV��DQG�HIIHFWLYH�H[FKDQJH�UDWHV��DUH�DFFRXQWHG�IRU��
6HFRQG��SULFH�RU�RXWSXW�VHWWLQJ�EHKDYLRU�LV�QRW�D�SULRUL�LGHQWLILDEOH�DQG��LI�VR��LW�LV�
YHU\� LQGXVWU\�VSHFLILF�� )RU� VRPH� LQGXVWULHV� �H�J�� WHOHFRPPXQLFDWLRQ� HTXLSPHQW���
UHODWLYH�SULFHV�DSSHDUHG�H[RJHQRXV��IRU�RWKHUV�PDUNHW�VKDUHV��DLUFUDIW��GLG��7KLUG��
FRPSHWLWLYHQHVV� LQ� KLJK�WHFKQRORJ\� H[SRUWV� GRHV� QRW� QHFHVVDULO\� KDYH� WR� PHDQ�
SULFH� FRPSHWLWLYHQHVV� XQOHVV� HFRQRPLHV� RI� VFDOH� DQG� IDFWRU� SULFHV� EHFRPH�
GRPLQDQW�HOHPHQWV�RI�SULFLQJ��

�
.XPDU�DQG�6LGGDUWKDQ��������LQ�WKHLU�VWXG\�RQ�WKH�,QGLDQ�HQWHUSULVHV�DERXW�

WHFKQRORJ\�� ILUP� VL]H� DQG� H[SRUW� EHKDYLRU� ILQG� WKDW� LQ� GHYHORSLQJ� FRXQWULHV� OLNH�
India, a firm’ s technological aFWLYLW\�IDYRUDEO\�LQIOXHQFHV�LWV�H[SRUW�EHKDYLRU�RQO\�
LQ�PHGLXP�DQG�ORZ�WHFKQRORJ\�LQGXVWULHV��,Q�KLJK�WHFKQRORJ\�LQGXVWULHV��WKH\�ILQG�
WKDW�,QGLDQ�ILUPV�DUH�XQDEOH�WR�HQWHU�WKH�H[SRUW�PDUNHWV��$OVR��WKH�ILUP�VL]H�H[SRUW�
EHKDYLRU�KDV�D�SRVLWLYH�UHODWLRQVKLS��EXW�LW�LV�IRXQG�WR�EH�LQYHUWHG�8�VKDSH��0XOWL�
QDWLRQDO� HQWHUSULVHV� WHQG� WR� IRFXV� RQ� WKH� GRPHVWLF� PDUNHW�� )XUWKHUPRUH��
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JRYHUQPHQW�SROLF\�PHDVXUHV�IRU�HQFRXUDJLQJ�,QGLDQ�HQWHUSULVHV�WR�H[SRUW�KDYH�KDG�
YDU\LQJ� OHYHOV� RI� VXFFHVV�� $QRWKHU� LPSOLFDWLRQ� RI� WKHLU� VWXG\� LV� WKH� PHDVXUH� RI�
FDSLWDO� LQWHQVLW\� VXJJHVWV� WKDW� ZKLOH� D� KLJKHU� GHJUHH� RI� FDSLWDO� LQWHQVLW\� RI�
RSHUDWLRQV� GRHV� QRW� JLYH� D� FRPSHWLWLYH� DGYDQWDJH� WR� H[SRUWLQJ� ILUPV� LQ� ORZ�DQG�
PHGLXP� WHFKQRORJ\� LQGXVWULHV�� LW� LV� GHVLUDEOH� IRU� KLJK� WHFKQRORJ\� LQGXVWULHV��
+RZHYHU�� DGYHUWLVLQJ� LQWHQVLW\� KDYH� IDYRU� RQ� H[SRUWV� RQO\� LQ� VRPH� RI� WKH�
LQGXVWULHV���

�
3RPSRQLR� ������� VKRZV� ZHDN� HYLGHQFH� VXSSRUWLQJ� WKH� K\SRWKHVLV� WKDW�

PDQXIDFWXUHG� H[SRUWV� OHDG� WR� RXWSXW� JURZWK� E\� WKH� ELYDULDWH� FDXVDOLW\� WHVWV��
3RPSRQLR� ������� SHUIRUPHG� WKHVH� WHVWV� IRU����FRXQWULHV��$FFRUGLQJ� WR� WKH� WHVWV��
ZKHQ� WKH� LQYHVWPHQW� IDFWRU� LV� LQFOXGHG� LQ� WKH� WULYDULDWH� FDXVDOLW\� WHVWV�� WKHUH� LV�
PL[HG� HYLGHQFH� LQ� VXSSRUWLQJ� WKH� K\SRWKHVLV� WKDW� PDQXIDFWXUHG� H[SRUWV� DQG�
LQYHVWPHQW� WRJHWKHU� FDXVH� WKH� JURZWK� RI� LQGXVWULDO� RXWSXW�� ,W� LV� DOVR� IRXQG� WKDW�
UDWKHU� PL[HG� HYLGHQFH� VXSSRUWLQJ� WKH� RWKHU� WZR� K\SRWKHVHV�� RQH� LV� WKDW�
PDQXIDFWXUHG�H[SRUWV�DQG�RXWSXW� WRJHWKHU�FDXVH� WKH�JURZWK�RI� LQYHVWPHQW��ZKLOH�
WKH�RWKHU�VWDWHV�WKDW�LQYHVWPHQW�DQG�PDQXIDFWXUHG�RXWSXW�WRJHWKHU�FDXVH�WKH�JURZWK�
RI�PDQXIDFWXUHG�H[SRUWV���

�
&ODUN�DQG�*X\��������LQYHVWLJDWH�WKH�FRPSHWLWLYHQHVV�DW�PLFUR�OHYHO�IRU�WKH�

PDQXIDFWXULQJ� SODQWV� RI� (XURSHDQ� &RPPXQLW\�� 86$� DQG� -DSDQ�� ,Q� WKHLU� VWXG\��
FRPSHWLWLYHQHVV�UHIHUV�WR�WKH�DELOLW\�RI�D�ILUP�WR�LQFUHDVH�LQ�VL]H��PDUNHW�VKDUH�DQG�
SURILWDELOLW\�� ,Q� WUDGLWLRQDO� HFRQRPLF� WKHRU\�� FRPSDUDWLYH� FRVWV� RI� SURGXFWLRQ�
GHWHUPLQH� UHODWLYH� FRPSHWLWLYHQHVV� DW� ILUP� OHYHO� �� WKH� ZD\� WR� EHFRPH� PRUH�



� ���

FRPSHWLWLYH� LV� WR� SURGXFH�PRUH�FKHDSO\�� IRU� H[DPSOH�E\� ILQGLQJ�ZD\V� WR� UHGXFH�
ODERU�FRVWV���

�
0RUHRYHU�� DFFRUGLQJ� WR� &ODUN� DQG� *X\� �������� WKH� UDQJH� RI� QRQ�SULFH�

IDFWRUV�LV�GLYHUVH��7KH\�LQFOXGH� KXPDQ�UHVRXUFH�HQGRZPHQWV��VXFK�DV�VNLOOV�DQG�
ZRUNHU�PRWLYDWLRQ���WHFKQLFDO�IDFWRUV��VXFK�DV�5	'�FDSDELOLWLHV��DQG�WKH�DELOLW\�WR�
DGDSW� DQG� XVH� WHFKQRORJLHV��� DQG�PDQDJHULDO� DQG� RUJDQL]DWLRQDO� IDFWRUV�� ERWK�
LQWHUQDO� WR� WKH� ILUP� DQG� H[WHUQDO� UHODWLRQVKLSV� ZLWK� RWKHU� ERGLHV�� FXVWRPHUV��
VXSSOLHUV��SXEOLF�DQG�SULYDWH�UHVHDUFK�LQVWLWXWHV��DQG�RWKHU�ILUPV��

�
Departing from Clark and Guy’ s (1997) perspective, Gustavsson et al 

������� DUJXH� WKDW� NQRZOHGJH� FDSLWDO� VWRFNV� DUH� REWDLQHG� E\� FXPXODWLQJ� 5	'�
H[SHQGLWXUH� IRU� ��� 2(&'� FRXQWULHV  �� 5HVXOWV� VKRZ� WKDW� LQWHUQDWLRQDO�
FRPSHWLWLYHQHVV�LV�GHWHUPLQHG�QRW�RQO\�E\�WKH�5	'�DFWLYLW\�RI�WKH�UHSUHVHQWDWLYH�
ILUP��EXW�DOVR�E\�WKH�VL]H�RI�WKH�GRPHVWLF�LQGXVWU\�DV�ZHOO�DV�HFRQRP\�ZLGH�VWRFNV�
RI� NQRZOHGJH�� LQGLFDWLQJ� WKH� SUHVHQFH� RI� ORFDO� H[WHUQDOLWLHV�� *XVWDYVVRQ� HW� DO��
������� DOVR� VKRZV� WKDW� WHFKQRORJ\� KDV� D� VLJQLILFDQW� HIIHFW� RQ� LQWHUQDWLRQDO�
FRPSHWLWLYHQHVV���

�
$OVR�'DOXP�HW�DO���������ILQGV�WKDW�LQWHUQDWLRQDO�WUDGH�VSHFLDOL]DWLRQ�LQ�WKH�

2(&'�FRXQWULHV�KDV�GHFUHDVHG�VOLJKWO\�LQ�WKH�QHDU����\HDU�SHULRG����������'DOXP�
H[SUHVVHV� WKDW� WKH� WHQWDWLYH� H[SODQDWLRQV� DPRQJ� WKH� SDWHQWV� GR� RQO\� UHSUHVHQW�
SRWHQWLDO�HFRQRPLF�DVVHWV���QRW�QHFHVVDULO\�UHDOL]HG�DVVHWV��3DWHQWLQJ�DFWLYLW\�RI�WKH�
������������������������������ ������������������! �2(&'�FRXQWULHV�LQFOXGH����FRXQWULHV��ZKLFK�DUH�$XVWUDOLD��&DQDGD��'HQPDUN��)LQODQG��)UDQFH��
*HUPDQ\��,WDO\��-DSDQ��7KH�1HWKHUODQGV��1RUZD\��6ZHGHQ��8QLWHG�.LQJGRP�DQG�8QLWHG�6WDWHV��
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ODUJH�PXOWLQDWLRQDOV�LV�VWLOO�KHDYLO\�FRQFHQWUDWHG�LQ�WKHLU�SHUFHLYHG�KRPH�FRXQWULHV��
But production and hence exports may very well be more ‘foot�loose’  and less 

QDWLRQDOO\� HPEHGGHG� WKDQ� WKH� FDSDELOLW\� WR� GHYHORS� QHZ� SDWHQWV�� 7KH�
LQWHUQDWLRQDOL]DWLRQ�RI�SURGXFWLRQ�PD\�WKXV�KDYH�WDNHQ�SODFH�DW�D�KLJKHU�VSHHG�WKDQ�
WKH�LQWHUQDWLRQDOL]DWLRQ�RI�WKH�FDSDELOLW\�RI�GHYHORSLQJ�QHZ�WHFKQRORJ\��

�
'DOXP�HW� DO�� ������� DOVR� REVHUYHV� VWURQJ�GLIIHUHQFHV�DQG� OLWWOH�FKDQJH�RI�

QDWLRQDO�H[SRUW�VSHFLDOL]DWLRQ�SDWWHUQV�RYHU�WLPH�IRU�2(&'�FRXQWULHV��)XUWKHUPRUH��
/LQGHJDUG� ������� LPSURYHV� WKHVH� UHVXOWV� IRU� &HQWUDO� $PHULFDQ� FRXQWULHV� �&RVWD�
5LFD�� (O� 6DOYDGRU�� *XDWHPDOD�� +RQGXUDV� DQG� 1LFDUDJXD��� /LQGHJDDUG� �������
REVHUYHV�WKH�GLYHUVLW\�LQ�WKH�SDWWHUQV�RI�QDWLRQDO�FRPSHWLWLYHQHVV�RI�WKHVH�&HQWUDO�
$PHULFDQ�FRXQWULHV�DQG�VSHFLDOL]DWLRQ�DPRQJ�WKHVH�FRXQWULHV��/LQGHJDDUG��������
H[SODLQHG� WKLV� OLWWOH�FKDQJH�E\� WKH�FRVW�RI� LQQRYDWLRQ�� ,QQRYDWLRQ� LV�FRVWO\�� VLQFH�
OHDUQLQJ�WR�XVH�QHZ�WHFKQRORJ\�DEVRUEV�WLPH�DQG�HIIRUW��

�
/DQGHVPDQQ�DQG�3IDIIHUPD\U��������HVWLPDWH�D�GHPDQG�V\VWHP�IRU�2(&'�

H[SRUWV�GLIIHUHQWLDWHG�E\�FRXQWU\�RI�RULJLQ�IRU�WZR�,6,&�LQGXVWULHV��QRQ�HOHFWULFDO�
PDFKLQHU\��HOHFWULFDO�PDFKLQHU\��DQG�IRU�WRWDO�PDQXIDFWXULQJ�H[SRUWV��7KH\�IRXQG�
WKDW� 5	'� HIIRUW� DIIHFW� FRPSHWLWLYHQHVV� LQ� SULQFLSOH� YLD� WZR� FKDQQHOV�� WKURXJK�
PRYHPHQWV� LQ� WKH� TXDOLW\� VSHFWUXP� RI� WKH� SURGXFWV� VXSSOLHG� DQG� WKURXJK� FRVW�
FRPSHWLWLYHQHVV�� 2QH� RI� WKH� LQWHUHVWLQJ� SRLQWV� IURP� WKHLU� VWXG\� LV� WKDW�
èffectiveness’  of R&D effort can differ much across different economies. It is also 

estimated that a country’ s position in an inWHUQDWLRQDO�FDWFKLQJ�XS�SURFHVV�PD\�EH�
SDUWO\� UHVSRQVLEOH� IRU� VXFK� GLIIHUHQFHV� DV�ZHOO� DV� ODERU�PDUNHW� G\QDPLFV�ZKLFK�
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OLQN� ODERU�XQLW�FRVW��ZDJH�UDWH��VWRFN�RI�NQRZOHGJH�DQG�SURGXFWLYLW\�DQG�TXDOLW\�
LPSURYHPHQWV���

�
&DUOLQ� HW� DO�� ������� DQDO\VHV� WKH� LPSDFW� RI� FRVW� FRPSHWLWLYHQHVV� DQG�

WHFKQRORJ\� RQ� H[SRUW� SHUIRUPDQFH� XVLQJ� D� YHU\� ULFK� SDQHO� GDWDVHW� RI� ���
PDQXIDFWXULQJ�LQGXVWULHV�LQ����2(&'�FRXQWULHV�IRU�WKH�SHULRG�EHWZHHQ������DQG�
������&RQVLVWHQW�ZLWK�VWDQGDUG�PRGHOV��WKH\�ILQG�WKDW�FKDQJHV�LQ�UHODWLYH�XQLW�ODERU�
FRVWV� DUH� D� UREXVW� GHWHUPLQDQW� RI� FKDQJHV� LQ� H[SRUW�PDUNHW� VKDUHV��'HVSLWH� WKLV��
WKH\�FODLP�WKDW�WKH�WUHQGV�LQ�QDWLRQDO�H[SRUW�SHUIRUPDQFH�FDQQRW�EH�IXOO\�H[SODLQHG�
E\�UHODWLYH�FRVWV��1RQ�SULFH�IDFWRUV�DUH�DOVR�LPSRUWDQW�LQ�H[SODLQLQJ�WKH�WUHQGV�RI�
WKH�H[SRUW�SHUIRUPDQFH��7R�H[SODLQ�WKLV��WKH\�DOORZ�IRU�KHWHURJHQHLW\�LQ�WKH�HIIHFW�
RI� UHODWLYH� FRVWV� LQ� GLIIHUHQW� LQGXVWULHV�� GLIIHUHQW� FRXQWULHV� DQG� GLIIHUHQW� WLPH�
SHULRGV��7KH\�IRXQG�WKDW�ODERU�FRVW�FKDQJHV�DUH�OHVV�LPSRUWDQW�LQ�KLJK�WHFKQRORJ\�
LQGXVWULHV�� LQ� SHULRGV� RI� KLJK� GHPDQG� DQG� LQ� FRXQWULHV� ZLWKLQ� WKH� (XURSHDQ�
0RQHWDU\�6\VWHP��

�
=RX�DQG�6WDQ� �������JURXS� WKH�PHDVXUHV�RI�H[SRUW�SHUIRUPDQFH� LQ�VHYHQ�

FDWHJRULHV�� UHSUHVHQWLQJ� ILQDQFLDO�� QRQ�ILQDQFLDO� DQG� FRPSRVLWH� VFDOHV��7KH� VDOHV�
FDWHJRU\� LQFOXGHV�PHDVXUHV�RI� WKH�DEVROXWH�YROXPH�RI�H[SRUW� VDOHV�RU� WKH�H[SRUW�
LQWHQVLW\�� 7KH� SURILW� FDWHJRU\� FRQVLVWV� RI� DEVROXWH� PHDVXUHV� RI� RYHUDOO� H[SRUW�
SURILWDELOLW\�DQG�UHODWLYH�PHDVXUHV�VXFK�DV�H[SRUW�SURILW�GLYLGHG�E\�WRWDO�SURILW�RU�
E\� GRPHVWLF� PDUNHW� SURILW�� :KLOH� WKH� VDOHV� DQG� SURILW� PHDVXUHV� DUH� VWDWLF�� WKH�
JURZWK�PHDVXUHV�UHIHU�WR�FKDQJHV�LQ�H[SRUW�VDOHV�RU�SURILWV�RYHU�D�SHULRG�RI�WLPH��
&RPSDUHG� WR� ILQDQFLDO� PHDVXUHV�� ZKLFK� DUH� PRUH� REMHFWLYH�� WKH� QRQ�ILQDQFLDO�
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PHDVXUHV� RI� H[SRUW� SHUIRUPDQFH� DUH� PRUH� VXEMHFWLYH�� 7KH� VXFFHVV� FDWHJRU\�
comprises measures such as the managers’  belief that export contributes to a firm’ s 

RYHUDOO� SURILWDELOLW\� DQG� UHSXWDWLRQ�� VDWLVIDFWLRQ� refers to the managers’  overall 

satisfaction with the company’ s export performance; and JRDO�DFKLHYHPHQW�UHIHUV�
to the managers’  assessment of performance� FRPSDUHG� WR� REMHFWLYHV�� )LQDOO\��
FRPSRVLWH�VFDOHV�UHIHU�WR�PHDVXUHV�WKDW�DUH�EDVHG�RQ�RYHUDOO�VFRUHV�RI�D�YDULHW\�RI�
SHUIRUPDQFH�PHDVXUHV��([SRUW�VDOHV��SURILWV��DQG�FRPSRVLWH�VFDOHV�DUH�SUREDEO\�WKH�
PRVW� IUHTXHQWO\� XVHG� PHDVXUHV� RI� H[SRUW� SHUIRUPDQFH�� GHVSLWH� UHFHQW�
UHFRPPHQGDWLRQV�IRU�XVLQJ�PRUH�SHUFHSWXDO�PHDVXUHV�RI�RYHUDOO�H[SRUW�VXFFHVV�RU�
VXFFHVV�LQ�DFKLHYLQJ�RUJDQL]DWLRQDO�JRDOV��H�J��&DYXVJLO�DQG�=RX���������

�
0FFRPELH�DQG�7KLUOZDOO��������HPSKDVL]HV�WKDW��LQ�WKHLU�GHPDQG�RULHQWHG�

DSSURDFK�� ORQJ� UXQ� RXWSXW� JURZWK� LQ� WKH� RSHQ� HFRQRP\� ZLOO� EH� VKRZQ� WR� EH�
IXQGDPHQWDOO\� GHWHUPLQHG� H[SRUW� JURZWK�� ,Q� WKLV� YLHZ� RI� JURZWK� SHUIRUPDQFH��
‘supply�siders’  and ‘demand�siders’  united. Demand, determined by exSRUW�
performance and the balance of payments’  position, governs output growth; but 

VXSSO\� IDFWRUV� VXFK�DV� LQYHVWPHQW� LQ�QHZ� WHFKQRORJ\�� UHVHDUFK�DQG�GHYHORSPHQW�
HIIRUW�� HGXFDWLRQ� DQG� WUDLQLQJ� LQ� VNLOOV� GHWHUPLQH� WKH� LQFRPH� HODVWLFLW\� RI� WKH�
GHPDQG� IRU� H[SRrts, and therefore how fast a country’ s exports grow as world 

GHPDQG�JURZV���
�
2Q�WKH�RWKHU�KDQG��5	'�H[SHQGLWXUHV�DQG�FRPSHWLWLRQ�KDYH�DOVR�VWUHVVHG�

WKDW� SUREOHPV� RI� DV\PPHWULF� LQIRUPDWLRQ� LPSRVH� KLJKHU� FRVWV� RI� ILQDQFH� LQ�
H[WHUQDO�ILQDQFLQJ��.OHWWH�DQG�*ULOOLFKHV���������0RUHRYHU��5	'�H[SHQGLWXUHV�DUH�
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GLIILFXOW�WR�HYDOXDWH�DQG�PRQLWRU�DQG�DFFHSWHG�DV�KLJK�ULVN�LQYHVWPHQWV��7KHVH�DUH�
WKH� UHDVRQV� ZK\� WKH� ILUPV� LQYROYHG� LQ� 5	'� LQWHQVLYH� DFWLYLWLHV� VKRXOG� SUHIHU�
HTXLW\� ILQDQFLQJ� WR� GHEW� ILQDQFLQJ� �%DK� 	� 'XPRQWLHU�� ������� $OVR�� HTXLW\�
ILQDQFLQJ� FXOWXUH� DQG� DYDLODELOLW\� �RU� WKH� GHSWK� RI� VWRFN� PDUNHWV�� EHFRPHV�
LPSRUWDQW�IRU�WKH�ILUPV��ZKLFK�WULHV�WR�LQFUHDVH�WKHLU�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�
E\�5	'�H[SHQGLWXUHV��

�
/DOO� �����E�� FDWHJRUL]HV� WKH�PDQXIDFWXUHG� H[SRUW� SDWWHUQV� RI� GHYHORSLQJ�

FRXQWULHV�XVLQJ�D�QHZ�DQG�GHWDLOHG�FODVVLILFDWLRQ�E\�WHFKQRORJLFDO�OHYHOV��,W�DUJXHV�
WKDW� H[SRUW� VWUXFWXUHV� �DQ� LQGLFDWRU� RI� WKHLU� TXDOLW\��� EHLQJ� SDWK�GHSHQGHQW� DQG�
GLIILFXOW� WR� FKDQJH�� KDYH� LPSRUWDQW� LPSOLFDWLRQV� IRU� JURZWK� DQG� GHYHORSPHQW��
/RZ�WHFKQRORJ\�SURGXFWV� �ZKLFK�KDYH� WKH� OHDVW�EHQHILFLDO� OHDUQLQJ�DQG�VSLOORYHU�
HIIHFWV��WHQG�WR�JURZ�WKH�VORZHVW��DQG�WHFKQRORJ\�LQWHQVLYH�SURGXFWV��ZKLFK�KDYH�
WKH�PRVW�EHQHILFLDO�HIIHFWV�� WKH� IDVWHVW� LQ�ZRUOG� WUDGH��$OVR��/DOO� �����E��DUJXHV�
WKDW�WKH�WHFKQRORJLFDO�VSHFLDOL]DWLRQ�RI�GLIIHUHQW�UHJLRQV�DQG�WKH�OHDGLQJ�H[SRUWHUV�
GLIIHU�JUHDWO\�GXH�WR�WKH�VWUDWHJLHV��DXWRQRPRXV��VWUDWHJLF�IRUHLJQ�GLUHFW�LQYHVWPHQW�
�)',�� GHSHQGHQW�� SDVVLYH� )',� GHSHQGHQW�� LPSRUW� VXEVWLWXWH� LQGXVWULDOL]DWLRQ�
UHVWUXFWXULQJ��XVHG�WR�DFKLHYH�FRPSHWLWLYHQHVV���

�
Baldauf et. al (2000) define export performance as a firm’ s outcomes 

DFKLHYHG�LQ�LQWHUQDWLRQDO�VDOHV�DQG�DQDO\]H�WKH�HIIHFWV�RI�PXOWLSOH�GHWHUPLQDQWV�RI�
RQ� GLIIHUHQW� H[SRUW� SHUIRUPDQFH� PHDVXUHV� LQ� VPDOO� RSHQ� HFRQRPLHV� �$XVWULD��
'HQPDUN��1HWKHUODQGV��%HOJLXP���7KH\�SURSRVHG�SUHGLFWRUV�RI�H[SRUW�SHUIRUPDQFH�
DV� HQYLURQPHQW� �VRFLR�FXOWXUDO�� SROLWLFDO��� ILUP� FKDUDFWHULVWLFV� �GHPRJUDSKLFV��
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PDQDJHPHQW�PRWLYHV��DQG�EXVLQHVV�VWUDWHJLHV��GLIIHUHQWLDWLRQ�DQG�ORZ�FRVW���7KHVH�
SUHGLFWRUV� FDQ� EH� VWUXFWXUHG� DV� H[WHUQDO� DQG� LQWHUQDO� IRUFHV� WR� WKH� ILUP�� 7KHLU�
ILQGLQJV� UHYHDO� WKDW� LQ� DGGLWLRQ� WR� ILUP� VL]H�� WKH� PRVW� SURPLVLQJ� SUHGLFWRUV� RI�
export performance are management’ s motives to internationalize and the use of a 

GLIIHUHQW�VWUDWHJ\���
�
$IWHU� WKH� EUHDNGRZQ� RI� WKH� %UHWWRQ� :RRGV� V\VWHP� LQ� ������ PDQ\�

GHYHORSLQJ�FRXQWULHV�PRYHG�DZD\�IURP�VLQJOH�FXUUHQF\�SHJJLQJ�WR�PRUH�IOH[LEOH�
H[FKDQJH� UDWH� UHJLPHV�� 1LOVVRQ� DQG� 1LOVVRQ� ������� H[DPLQH� WKH� QHW� HIIHFWV� RI�
GHYHORSLQJ� FRXQWULHV
� FKRLFH� RI� H[FKDQJH� UDWH� UHJLPH� RQ� WKHLU� H[SRUWV�� 7KH\�
FODVVLILHG� WKH� GLIIHUHQW� H[FKDQJH� UDWH� UHJLPHV� LQWR� VL[� FDWHJRULHV�� UDQJLQJ� IURP�
VLQJOH�FXUUHQF\�SHJJLQJ� WR� LQGHSHQGHQWO\�IORDWLQJ��7KH\�LQFOXGH�H[SRUWV�RI�VRPH�
���� GHYHORSLQJ� FRXQWULHV� WR� WKH� (8�� -DSDQ� DQG� 86$� EHWZHHQ� ����� DQG� ������
7KHLU�UHVXOWV�LQGLFDWH�WKDW�WKH�PRUH�IOH[LEOH�WKH�H[FKDQJH�UDWH�UHJLPH��WKH�JUHDWHU�
WKH�H[SRUWV�RI�GHYHORSLQJ�FRXQWULHV��FHWHULV�SDULEXV��7KHLU� UHVXOWV�DUH�VWDEOH�RYHU�
WLPH��7KH�IDFW�WKDW�WKH�QXPEHU�RI�GHYHORSLQJ�FRXQWULHV�XQGHU�WKH�YDULRXV�H[FKDQJH�
UDWH� UHJLPHV� �SHJ� WR� 86� GROODU�� SHJ� WR� FXUUHQFLHV� RWKHU� WKDQ�86� GROODU�� SHJ� WR�
FRPSRVLWH� FXUUHQFLHV�� OLPLWHG� IOH[LELOLW\�� PRUH� IOH[LEOH� UHJLPHV�� LQGHSHQGHQWO\�
IORDWLQJ��KDV�IOXFWXDWHG�VXEVWDQWLDOO\�RYHU�WKH�����������SHULRG�LPSOLHV�WKDW�WKHLU�
UHVXOWV�DUH�TXLWH�UREXVW��

�
/HGHVPD� �������KDV� DWWHPSWHG� WR� DQDO\]H� WKH� LPSDFW�RI�5	'�RQ�JURZWK�

WKURXJK�LPSURYHG�FRPSHWLWLYHQHVV�WR�HVWLPDWH�ORQJ�UXQ�H[SRUW�GHPDQG�IXQFWLRQV��
Ledesma’ s results for advanced OECD countries are just aggregate magnitudes 
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DQG� ZRXOG� UHTXLUH� IXUWKHU� FRQVLGHUDWLRQ� DQG� DQDO\VLV� HVSHFLDOO\� PDNLQJ� XVH� RI�
VHFWRUDO�GDWD��7KH�SDWWHUQV�DULVH�IURP�WKLV�VWXG\�ILUVWO\�LV�GRPHVWLF�5	'�LV�D�YHU\�
LPSRUWDQW� IDFWRU� GHWHUPLQLQJ� H[SRUWV� LQ� DGYDQFHG� HFRQRPLHV�� 7KH� LPSDFW� RI�
GRPHVWLF� LQQRYDWLRQ� LV� FRQVLGHUDEO\� KLJKHU� LQ� WKH� WHFKQRORJLFDOO\� DGYDQFHG�
FRXQWULHV�� 6HFRQGO\�� DOWKRXJK� LWV� LPSDFW� LV� ORZHU� WKDQ� WKDW� RI� GRPHVWLF� 5	'��
trading partners’  R&D has a positive and significant impact on export 

SHUIRUPDQFH�� WKDW� LV�� FRXQWULHV� LPSRUWLQJ� PRUH� IURP� WHFKQRORJLFDOO\� DGYDQFHG�
FRXQWULHV�RU�ZLWK�D�KLJKHU�GHJUHH�RI�RSHQQHVV�VHHP�WR�EHQHILW�IURP�WKHLU�VWRFN�RI�
NQRZOHGJH�� )LQDOO\�� WKLV� LPSDFW� VHHPV� WR� EH� VWURQJHU� LQ� VPDOO� HFRQRPLHV� DQG�
LQFUHDVLQJO\�LPSRUWDQW�LQ�UHFHQW�\HDUV��

�
+DWHPL� ������� LQYHVWLJDWHV� WKDW� WKHUH� LV� D� FR�LQWHJUDWLRQ� DQG� FDXVDO�

UHODWLRQVKLS� EHWZHHQ� H[SRUW� JURZWK� DQG� HFRQRPLF� JURZWK� IRU� WKH� 1RUGLF�
HFRQRPLHV�� 2Q� WKH� EDVLV� RI� -RKDQVHQ
V� WHFKQLTXH� DQG� WKH� DXJPHQWHG� *UDQJHU�
FDXVDOLW\� WHVWV�� +DWHPL� ������� VKRZV� WKDW� WKHVH� PDFURHFRQRPLF� DJJUHJDWHV� DUH�
FDXVDOO\� UHODWHG� LQ� WKH� ORQJ� UXQ� IRU� HDFK� HFRQRP\�� *UDQJHU� FDXVDOLW\� LV�
XQLGLUHFWLRQDO��UXQQLQJ�IURP�HFRQRPLF�JURZWK�WR�H[SRUW�JURZWK�LQ�'HQPDUN��DQG�
EL�GLUHFWLRQDO� LQ� )LQODQG�� 1RUZD\�� DQG� 6ZHGHQ�� 7KH� HVWDEOLVKHG� EL�GLUHFWLRQDO�
FDXVDOLW\�VXJJHVWV�WKDW�WKH�H[SDQVLRQ�RI�H[SRUWV�LV�DQ�LQWHJUDO�SDUW�RI�WKH�HFRQRPLF�
JURZWK�SURFHVV��

�
Plümper and Graff (2001) seek to understand if a country's trade 

VSHFLDOL]DWLRQ�SDWWHUQ�KDV�DQ�LPSDFW�RQ�LWV�HFRQRPLF�SHUIRUPDQFH�E\�FROOHFWLQJ�D�
VDPSOH� RI� ��� FRXQWULHV� ZLWK� SRSXODWLRQ� KLJKHU� WKDQ� RQH�PLOOLRQ� WKURXJKRXW� WKH�
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SHULRG�RI������DQG������LQFOXGLQJ�7XUNH\��7KH\�LQWURGXFH�D�VLPSOH�HQGRJHQRXV�
JURZWK� PRGHO� WKDW� VKRZV� KRZ� JRYHUQPHQWV� FDQ� VWLPXODWH� HFRQRPLF� JURZWK� E\�
LPSOHPHQWLQJ�SROLFLHV�WKDW�VXFFHVVIXOO\�FUHDWH�FRPSHWLWLYH�DGYDQWDJHV�LQ�IDYRUDEOH�
VHFWRUV�� 8VLQJ� D� VWDQGDUG� DXJPHQWHG� DJJUHJDWH� SURGXFWLRQ� IXQFWLRQ� WKH\� UXQ� D�
VHULHV�RI�JURZWK�UHJUHVVLRQV�LQFOXGLQJ�WHFKQRORJLFDO�FKDQJH�DQG�D�SUR[\�IRU�WUDGH�
VSHFLDOL]DWLRQ��7KHLU�UHVXOWV�LQGLFDWH�WKDW�WUDGH�VSHFLDOL]DWLRQ�GRHV�LQGHHG�KDYH�DQ�
LPSDFW�RQ�HFRQRPLF�SHUIRUPDQFH��0RUHRYHU��HVWLPDWLRQV�LPSO\�WKDW�DQ�LQFUHDVH�LQ�
WKH�KLJK�WHFK�H[SRUW–WRWDO�WUDGH�UDWLR�IURP�����WR������ZKLFK�UHTXLUHV�D����SHUFHQW�
LQFUHDVH�LQ�H[SRUWV�LI�LPSRUWV�DUH�KHOG�FRQVWDQW��ZRXOG�LQFUHDVH�WKH�JURZWK�UDWH�RI�
DQ� DYHUDJH� FRXQWU\� DW� DERXW� ���� SHUFHQW�� +RZHYHU�� WKH\� DGG� WKDW� VHOHFWLQJ�
DSSURSULDWH�LQGXVWULHV�LV�GLIILFXOW�IRU�SROLF\PDNHUV�DQG�WKH�JRYHUQPHQW��

�
)XQNH� DQG� 5XKZHGHO� ������� WU\� WR� ILQG� DQ� DQVZHU� WR� WKH� OLQN� EHWZHHQ�

H[SRUW� YDULHWLHV� ZLWK� H[SRUW� SHUIRUPDQFH�� 7KH\� LQYHVWLJDWHG� ZKHWKHU� LQFUHDVLQJ�
H[SRUW�YDULHWLHV�KDYH�FRQWULEXWHG�WR�WKH�H[SRUW�JURZWK�RI����(DVW�$VLDQ�FRXQWULHV�
WR�2(&'�PDUNHWV�� ,Q� WKH�VWXG\��GLUHFW�PHDVXUHV�RI�H[SRUW�YDULHW\�FDOFXODWHG�DQG�
SRROHG� DQQXDO� H[SRUW� HTXDWLRQV� IRU� WKHVH� ��� FRXQWULHV� HVWLPDWHG�� 7KH� UHVXOWV�
VXJJHVW� WKDW� SURGXFLQJ� KLJKO\� GLIIHUHQWLDWHG� H[SRUW� JRRGV� JLYHV� D� FRPSHWLWLYH�
DGYDQWDJH�WKDW�DOORZV�VHOOLQJ�PRUH�SURGXFWV��7KH�LPSURYHPHQWV�LQ�WKH�KRUL]RQWDO�
DQG�YHUWLFDO�YDULHW\�RI�H[SRUWV�PD\�EH�DV�LPSRUWDQW�DV�SULFH�FRPSHWLWLYHQHVV��

�
7KH�GUDPDWLF�*'3�DQG�H[SRUW�JURZWK�RI�WKH�5HSXEOLF�RI�,UHODQG�RYHU�WKH�

ODVW� GHFDGH� IRUPV� D� PDUNHG� FRQWUDVW� ZLWK� WKDW� RI� LWV� QHDUHVW� QHLJKERU� 1RUWKHUQ�
,UHODQG��,Q�WKH�5HSXEOLF�RI�,UHODQG��H[SRUW�YROXPH�JURZWK�DYHUDJHG������SHU�FHQW�
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SD�IURP���������FRPSDUHG�WR�����SHU�FHQW�IURP�1RUWKHUQ�,UHODQG��5RSHU�DQG�/RYH�
�������XVH�GDWD�RQ�LQGLYLGXDO�PDQXIDFWXULQJ�SODQWV�WKURXJKRXW�,UHODQG��7KHLU�VWXG\�
FRQVLGHUV�WKH�GHWHUPLQDQWV�RI�H[SRUW�SHUIRUPDQFH�IRU�,ULVK�PDQXIDFWXULQJ�VHFWRU���

�
7KH�ILUVW�QRWDEOH� ILQGLQJ�RI�5RSHU�DQG�/RYH� ������� LV� WKH�VWURQJ�SRVLWLYH�

HIIHFW�RQ�H[SRUW�SURSHQVLW\�RI�WKH�VWUHQJWK�RI�SODQWV
�LQWHUQDO�UHVRXUFH�EDVH��3ODQWV�
ZLWK�D�KLJK�SURSRUWLRQ�RI�JUDGXDWH�HPSOR\HHV�KDG�KLJKHU�H[SRUW�SURSHQVLW\��DV�GLG�
SODQWV�ZLWK�DQ� LQ�KRXVH�5	'�FDSDELOLW\��%RWK�5	'�FRQGXFWHG� LQIRUPDOO\�DQG�D�
PRUH�VWUXFWXUHG�5	'�GHSDUWPHQW�FRQWULEXWHV�WR�LQFUHDVHG�H[SRUW�SURSHQVLW\��ZLWK�
PRUH�VWUXFWXUHG�5	'�DFWLYLW\�KDYLQJ�D�ODUJHU�SRVLWLYH�HIIHFW��7KLV�SRVLWLYH�UHVXOW�
IRU� 5	'� UHIOHFWV� WKDW� IRXQG� LQ� RWKHU� VWXGLHV� LQ� WKH� WHFKQRORJ\�EDVHG� WUDGLWLRQ�
ZKLFK� DOVR� VXJJHVW� D� VWURQJ� SRVLWLYH� UHODWLRQVKLS� EHWZHHQ� QRQ�SULFH� TXDOLW\� DQG�
SODQWV
�H[SRUW�FRPSHWLWLYHQHVV��They also highlight small firms’  and larger firms’  

H[SRUW� SURSHQVLW\� DUH� ERWK� SRVLWLYHO\� LQIOXHQFHG� E\� IRUPDO� DQG� LQIRUPDO� 5	'�
H[SHQGLWXUHV�� 6HFRQGO\�� SODQW� VL]H� DOVR� SURYHV� LPSRUWDQW�� DQG� WKH\� REVHUYH� WKH�
H[SHFWHG� UHODWLRQVKLS� EHWZHHQ� H[SRUW� SURSHQVLW\� DQG� HPSOR\PHQW�� 0RUHRYHU��
RWKHU�SODQW� FKDUDFWHULVWLFV�DOVR�DUH�SURYHG� WR�EH� LPSRUWDQW� LQ�GHWHUPLQLQJ�H[SRUW�
SURSHQVLW\�� ([WHUQDO�RZQHUVKLS� LQ� SDUWLFXODU� KDV� D� VWURQJ� SRVLWLYH� HIIHFW��
,QWHUHVWLQJO\�� SODQWV
� ORFDWLRQ� DOVR� SURYHV� DQ� LPSRUWDQW� GHWHUPLQDQW� RI� H[SRUW�
SURSHQVLW\�LQ�WKLV�VWXG\��

�
,Q� DQ� 2(&'� 7UDGH� &RPPLWWHH� 3DSHU� �������� LW� LV� HPSKDVL]HG� WKDW��

DOWKRXJK� WKH�SRWHQWLDO�EHQHILWV�RI�H[SRUW�RULHQWHG�)',�DUH�ZLGHO\�DFNQRZOHGJHG��
WKLV� GRHV� QRW� QHFHVVDULO\� OHQG� VXSSRUW� IRU� SROLFLHV� DLPHG� DW� WDUJHWLQJ� DQG�
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SURPRWLQJ� H[SRUW�RULHQWHG� )',�� 2QH� UHDVRQ� IRU� WKLV� LV� WKDW� PXOWLQDWLRQDO�
HQWHUSULVHV� WHQG� WR� WDNH� DQ� LQFUHPHQWDO� DSSURDFK� WR� IRUHLJQ�PDUNHWV�� HVSHFLDOO\�
QHZ�RQHV��DQG�WKDW�WKHLU�FRPPLWPHQW�WR�WKHVH�RYHU�WLPH�ZLOO�EH�FRQGLWLRQHG�WR�D�
VLJQLILFDQW� H[WHQW� E\� REVHUYHG� SHUIRUPDQFH�� 3ROLFLHV� WKDW� DLP� WR� DWWUDFW� H[SRUW�
RULHQWHG�)',�ULVN�HLWKHU�QHJOHFWLQJ�RU�HYHQ�GLVFRXUDJLQJ�)',�WKDW�PLJKW�LQLWLDOO\�EH�
RULHQWHG�WRZDUGV�WKH�GRPHVWLF�PDUNHW�EXW�EHFRPH�PRUH�H[SRUW�RULHQWHG�RYHU�WLPH��
,QGHHG�� SROLFLHV� WKDW� IRFXV� RQ� DWWUDFWLQJ� H[SRUW�RULHQWHG� )',�� WR� WKH� H[WHQW� WKDW�
WKHVH� HLWKHU� QHJOHFW� RU� HYHQ� GLVFRXUDJH� QRQ�H[SRUW� RULHQWHG� )',��PLJKW� DFWXDOO\�
GHWUDFW�IURP�H[SRUW�FRPSHWLWLYHQHVV�LQ�WKH�PHGLXP�DQG�ORQJ�WHUP���

�
/HIHEUYH� DQG� /HIHEUYH� ������� DOVR� H[DPLQH� WKH� HPSLULFDO� GDWD� IURP� D�

ORQJLWXGLQDO� VXUYH\�RI������PDQXIDFWXULQJ�VPDOO�DQG�PHGLXP�HQWHUSULVHV� �HLWKHU�
ORZ�PHGLXP�RU�KLJK�WHFKQRORJ\�LQGXVWULHV��RSHUDWLQJ�LQ�&DQDGD��86$��(XURSHDQ�
8QLRQ�DQG�RWKHU�FRXQWULHV�RYHU�D�WKUHH�\HDU�SHULRG��7KHLU�VWXG\�LQGLFDWHV�WKDW�5	'�
H[SHQGLWXUHV� DQG� NQRZOHGJH� LQWHQVLW\� DUH� WKH� PDMRU� GHWHUPLQDQWV� RI� H[SRUW�
SHUIRUPDQFH� DQG� EHKDYLRU� IRU� PDQXIDFWXULQJ� 606(V�� ,PSRUW� DFWLYLWLHV��
GLVWULEXWLRQ� DFFHVV� DQG� VL]H� DUH� RWKHU� VWURQJHVW� LPSRUWDQW� IDFWRUV� LQ� WKHLU� VWXG\��
7KH\�DUJXH�WKDW�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�LV�LQGHHG�NQRZOHGJH�EDVHG���

�
,Q�WKH�9LHQQD�*OREDO�)RUXP��������SDUWLFLSDQWV�FRQFOXGH�DQG�UHFRPPHQG�

WKDW� ILQDQFLQJ� WHFKQRORJ\� SRVH� VSHFLDO� FKDOOHQJHV� EHFDXVH� RI� XQFHUWDLQW\� RI�
RXWFRPH�DQG�UHODWHG�DV\PPHWU\�LQ�LQIRUPDWLRQ��7KHUHIRUH��JRYHUQPHQWV�DUH�FDOOHG�
XSRQ� WR� SURYLGH� ILQDQFLQJ� WR� WHFKQRORJ\� GHYHORSPHQW� LQ� DGGLWLRQ� WR� VXSSRUWLQJ�
ILQDQFLDO�LQVWLWXWLRQV��FDSLWDO�PDUNHWV�DQG�WKH�SULYDWH�VHFWRU��



� ���

7KH�HVWLPDWHV�RI�'LMN��������VKRZV�WKDW�5	'�LQ�,QGRQHVLDQ�PDQXIDFWXULQJ�
LQGXVWU\� RQO\� EHQHILWV� H[SRUWV� LQ� UHODWLYHO\� PDWXUH� LQGXVWULHV� FDWHJRUL]HG� XQGHU�
VXSSOLHU� GRPLQDWHG� DQG� VFDOH� LQWHQVLYH� ILUPV��7KLV� ILQGLQJ� FRQILUPV�.XPDU� DQG�
6LGGKDUWKDQ� ������� IRU� ,QGLD��+RZHYHU��'LMN��������VXVSHFWV� WKDW�WKLV� UHODWLRQ� LV�
HVSHFLDOO\� UHOHYDQW� LQ� VRPH� LQGXVWULHV�ZKHUH�5	'� LV� UHTXLUHG� WR� DVVLPLODWH�QHZ�
WHFKQRORJ\��7KH�SUHGLFWLRQV�RI�+HFNVHU�2KOLQ�WKHRU\�DQG�SURGXFW�OLIH�F\FOH�WKHRU\�
WKDW� GHYHORSLQJ� FRXQWULHV� FRPSHWH� RQ� ODERU� FRVWV� LQ� PDWXUH� LQGXVWULHV� DUH� DOVR�
XSKROG�� &DSLWDO� LQWHQVLW\� GRHV� QRW� LQIOXHQFH� H[SRUW� EHKDYLRU� RI� VFDOH� LQWHQVLYH�
ILUPV��DV�'LMN��������H[SHFWHG���

�
(QWHUSULVHV�IURP�GHYHORSLQJ�FRXQWULHV�FRPSHWH�LQ�LQWHUQDWLRQDO�PDUNHWV�RQ�

WKH� EDVLV� RI� SULFH�FXWWLQJ� DQG� IRFXV� RQ� WKH� ORZHU� HQG� RI� WKH�PDUNHWV� RU� VHOO� WR�
PXOWLQDWLRQDO� EX\HU� JURXSV�� 7KLV� LV� EHFDXVH� WKH\� KDYH� QR� UHVRXUFH� WR� HQJDJH�
WKHPVHOYHV� LQ� WKH� QRQ�SULFH� ULYDOU\�ZLWK�PXOWLQDWLRQDO� HQWHUSULVHV��1HYHUWKHOHVV��
HQWHUSULVHV� ZLWK� DGYHUWLVLQJ� DQG� SURPRWLRQ� DFWLYLW\� DUH� OLNHO\� WR� GR� EHWWHU� LQ�
LQWHUQDWLRQDO� PDUNHWV� WKDQ� RWKHUV�� +HQFH�� D� SRVLWLYH� UHODWLRQVKLS� LV� H[SHFWHG�
EHWZHHQ� DGYHUWLVHPHQW� LQWHQVLW\� �$'6�� DQG� H[SRUW� EHKDYLRU�� 'LMN� ������� IRXQG�
WKDW� DGYHUWLVLQJ� LQWHQVLW\� RI� ILUPV� LV� H[HUWLQJ� D� IDYRUDEOH� DQG� VWDWLVWLFDOO\�
VLJQLILFDQW� LQIOXHQFH� RQ� WKHLU� H[SRUW� EHKDYLRU� LQ� ILYH� ,QGRQHVLDQ� LQGXVWULHV��
IDEULFDWHG�PHWDO�SURGXFWV��SDSHU�� WUDQVSRUW�HTXLSPHQW��UXEEHU�SURGXFWV�DQG�GUXJV�
DQG�SKDUPDFHXWLFDO��2QO\�LQ�WKH�FDVH�RI�WH[WLOH�LQGXVWU\�LV�$'6�VLJQLILFDQW�ZLWK�D�
QHJDWLYH�VLJQ��7KH�KLJKHU�ORFDO�GHPDQG�PDUNHW�FDQ�H[SODLQ�WKLV�VLJQ���

�
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0RG\� DQG� <ÕOPD]� ������� DQDO\]H� WKH� UHODWLRQVKLS� EHWZHHQ� H[SRUW�
FRPSHWLWLYHQHVV�DQG�LQYHVWPHQW�LQ�PDFKLQHU\��DOORZLQJ�IRU�LPSHUIHFW�VXEVWLWXWLRQ�
EHWZHHQ�GRPHVWLFDOO\�SURGXFHG�DQG�LPSRUWHG�PDFKLQHU\��7KH\�IRXQG�WKDW�IURP�WKH�
HDUO\� ����V�� ZLWK� WKH� RSHQLQJ� RI� WUDGH� UHJLPHV�� LPSRUW�VXEVWLWXWLQJ� GHYHORSLQJ�
HFRQRPLHV�ZKLFK�ZHUH�XQDEOH�WR�KDUQHVV�LPSRUWHG�PDFKLQHU\�WR�UHGXFH�FRVWV�HDUO\�
LQ� WKH� SHULRG��ZHUH� DEOH� WR� EHQHILW� IURP� WKH� FRVW�UHGXFLQJ� HIIHFW�� 7KH� UHVXOWV� RI�
WKHLU� VWXG\� LPSO\� WKDW� LQQRYDWLYH�HIIRUW�EDVHG�RQ�LPSRUWHG� WHFKQRORJLHV�FDQ�EH�D�
SUHFXUVRU�WR�WKH�GHYHORSPHQW�RI�GRPHVWLF�LQQRYDWLRQ�FDSDELOLWLHV��

�
0DFND\� DQG� 3KLOOLSV� ������� H[DPLQH� KRZ� LQWUD�LQGXVWU\� YDULDWLRQ� LQ�

ILQDQFLDO� VWUXFWXUH� UHODWHV� WR� LQGXVWU\� IDFWRUV� IRU� 8QLWHG� 6WDWHV� ILUPV�� VXFK� DV�
FDSLWDO� LQWHQVLW\�� ILQDQFLDO� OHYHUDJH� HWF�� DQG� ZKHWKHU� GHEW�� WHFKQRORJ\� DQG� ULVN�
GHFLVLRQV� DUH� MRLQWO\� GHWHUPLQHG� ZLWKLQ� FRPSHWLWLYH� LQGXVWULHV�� 7KH\� VKRZ� WKDW�
LQGXVWU\� IDFWRUV� KHOS� H[SODLQLQJ firm’ s financial structure, the diversity of firms 

WKDW�SRSXODWH�LQGXVWULHV��DQG�WKH�VLPXOWDQHLW\�RI�UHDO�DQG�ILQDQFLDO�GHFLVLRQV��7KH\�
FRQFOXGH� WKDW� DOWKRXJK� WKHUH� LV� QRW� D� VLQJOH� RSWLPDO� LQGXVWU\� ILQDQFLDO� VWUXFWXUH��
GHSDUWXUHV�IURP�WKH�PHDQ�LQGXVWU\�ILQDQFLDO�VWUXFWXUH�DUH�V\VWHPDWLFDOO\�UHODWHG�WR�
WHFKQRORJ\� DQG� ULVN� FKRLFHV� UHODWLYH� WR� WKH� LQGXVWU\�� :KHQ� ILUPV� GHSDUW� IURP�
LQGXVWU\� QRUPV� IRU� ILQDQFLDO� VWUXFWXUH� WKH\� DOVR� V\VWHPDWLFDOO\� GHSDUW� DORQJ�
WHFKQRORJ\�DQG�ULVN�GLPHQVLRQV��

�
�
�
�
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����&RQFOXVLRQ�
�
$V�WKH�WKHRUHWLFDO�SDUW�RI�WKH�VWXG\�DUJXHV�LQQRYDWLRQ�KDV�DQ�LPSRUWDQW�UROH�

LQ� WKH� GHWHUPLQDWLRQ�RI� WKH� JURZWK� DQG� LQWHUQDWLRQDO� FRPSHWLWLYHQHVV�� 6LQFH�� WKH�
DLP�RI�WKH�WKHVLV�LV�WR�XQGHUVWDQG�WKH�HIIHFWV�RI�5	'�H[SHQGLWXUHV�RQ�LQWHUQDWLRQDO�
FRPSHWLWLYHQHVV�� LWV� UROH�LQ�LQQRYDWLRQ�VKRXOG�EH�ZHOO�XQGHUVWRRG��7KH�VWXGLHV�RI�
Rothwell (1992), Kline and Rosenberg (1986), Tödtling and Kaufman (1999), 

5DGQRU� DQG� 5RELQVRQ� ������� DQG� )LVFKHU� ������� LPSO\� WKDW� 5	'� H[SHQGLWXUHV�
KDYH�D�YLWDO�UROH�LQ�WKH�LQQRYDWLRQ�SURFHVV�DQG�DQ�LPSRUWDQW�SDUW�RI�WKH�V\VWHPV�RI�
LQQRYDWLRQ��

�
0RUHRYHU�� WKH� VWXGLHV� E\� 1DGLUL� �������� (YDQJHOLVWD� HW�� DO� ��������

Segerström (1998), Elmslie and Vieira (1999), Ledesma (2000), Morales (2001), 

=DFKDULDGLV���������*ULIILWK�HW��DO���������LQ�GLIIHUHQW�FRXQWULHV�FRYHULQJ�GLIIHUHQW�
SDUWV�RI� WKH�ZRUOG�FRQILUP�WKDW�5	'�H[SHQGLWXUHV�FRQWULEXWHV� WR� WKH�JURZWK�DQG�
H[SRUW� SHUIRUPDQFH�� ZKLFK� VKRZV� WKDW� WKHUH� LV� D� FRQQHFWLRQ� ZLWK� 5	'�
H[SHQGLWXUHV��H[SRUW�SHUIRUPDQFH�DQG�PDMRU�JURZWK�WKHRULHV���

�
,Q� DGGLWLRQ� WR� WKHVH� VWXGLHV�� DV� VHHQ� IURP�7DEOH� ���*UXEHU� HW� DO�� ��������

3DUU\���������0DJDV���������.XPDU�DQG�6LGGDUWKDQ���������/DOO������D���7D\PD]�
and Özçelik (2001), Lefebrve and Lefebrve (2001), Roper and Love (2001), Dijk 

������� HWF�� FRQILUP� WKDW� 5	'� H[SHQGLWXUHV� DQG� RWKHU� WHFKQRORJLFDO� HIIRUWV�
FRQWULEXWH� WR� WKH� LQWHUQDWLRQDO� FRPSHWLWLYHQHVV�� ,Q� WKH� OLWHUDWXUH�� DOVR� WKH� UROH� RI�
RWKHU�YDULDEOHV�RQ� LQWHUQDWLRQDO�FRPSHWLWLYHQHVV� LV�GLVFXVVHG��)RU�LQVWDQFH��3DUU\�
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������� DGGV� WKDW� ERRN� YDOXH� RI� GLUHFW� LQYHVWPHQWV� DEURDG� FRQWULEXWHV� WR� WKH�
LQWHUQDWLRQDO� FRPSHWLWLYHQHVV�� 0\HUV� �������� +DOO� �������� .OHWWH� HW�DO�� ��������
0DFND\� DQG� 3KLOOLSV� ������� HPSKDVL]H� WKH� UROH� RI� ILQDQFH� RQ� LQWHUQDWLRQDO�
FRPSHWLWLYHQHVV��([FKDQJH�UDWH�UHJLPHV�DQG�HIIHFWLYH�H[FKDQJH�UDWHV�DUH�DFFHSWHG�
DV� DQ� LPSRUWDQW� FRQWULEXWRU� E\� 1LOVVRQ� DQG� 1LOVVRQ� ������� DQG�0DJDV� ��������
)XUWKHUPRUH��.XPDU�DQG�6LGGDUWKDQ���������/DOO���������'LMN���������5RSHU�DQG�
/RYH��������DQG�2(&'�7UDGH�&RPPLWWHH��������VKRZ�WKH�UROH�RI�)',��7KH�UROH�
RI� FDSLWDO� LQWHQVLW\�� DGYHUWLVLQJ� DQG� SODQW� VL]H� LV� HPSKDVL]HG� E\� .XPDU� DQG�
6LGGDUWKDQ���������5RSHU�DQG�/RYH��������DQG�'LMN���������7UDGH�VSHFLDOL]DWLRQ��
investment in machinery, plants’  location, degree of openness, demand, profit, 

VDOHV�� XQLW� ODERU� FRVW�� PDUNHW� VKDUH�� HFRQRPLF� JURZWK�� HQYLURQPHQW�� EXVLQHVV�
VWUDWHJLHV�DQG�JURZWK�LQ�H[SRUW�VDOHV��SURGXFWLYLW\�DQG�ZDJH�UDWH�HWF��DUH�DOVR�XVHG�
LQ�WKH�OLWHUDWXUH�WR�XQGHUVWDQG�WKH�GHWHUPLQDQWV�RI�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV��

�
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����2Q�([SRUW�3HUIRUPDQFH�RI�7XUNLVK�0DQXIDFWXULQJ�6HFWRU�
�
�

,Q�������7XUNH\�FKDQJHG�LWV�HFRQRPLF�SROLF\�WR�DQ�RXWZDUG�RULHQWHG�H[SRUW�
SROLF\� IURP� DQ� LQZDUG�RULHQWHG� LPSRUW� VXEVWLWXWLRQ� LQGXVWULDOL]DWLRQ�SROLF\��7KLV�
represented a substantial change with Turkey’ s policy of the earlier decades. The 

PDLQ� REMHFWLYHV� RI� WKLV� IXQGDPHQWDO� FKDQJH�ZHUH� WR� UHGXFH� WKH� UDWH� RI� LQIODWLRQ�
ZKLOH� QRW� FDXVLQJ� D� UHGXFWLRQ� LQ� WKH� RXWSXW� RI� JURZWK� ZLWK� WKH� KHOS� RI� WKH�
LQWHUQDWLRQDO� RUJDQL]DWLRQV�� DQG� WR� SURPRWH� H[SRUWV� WR� UHGXFH� DQG� HYHQWXDOO\�
HOLPLQDWH�WKH�KLJK�EDODQFH�RI�SD\PHQWV�GHILFLW��7KXV��7XUNLVK�JRYHUQPHQW�GHFLGHG�
WR�LPSOHPHQW�D�SROLF\�WKDW�FRPELQHG�H[SRUW�LQFHQWLYHV�ZLWK�D�UHDO�GHSUHFLDWLRQ�RI�
WKH�GRPHVWLF�FXUUHQF\��8\JXU����������

�
8\JXU� ������� DOVR� DGGV� WKDW� H[SRUW� VXFFHVV� RI� 7XUNH\� ZDV� LPSUHVVLYH��

$FFRUGLQJ�WR�8\JXU���������H[SRUW�VXEVLGLHV�DQG�UHDO�GHYDOXDWLRQV�ZHUH�WKH�PDMRU�
UHDVRQV�RI�H[SRUW�ERRP�LQ�7XUNH\�DIWHU�����V��ZKHQ�7XUNH\�FKDQJHG�LWV�HFRQRPLF�
SROLF\�IURP�DQ�LQZDUG�RULHQWHG�LPSRUW�VXEVWLWXWLRQ�WR�DQ�RXWZDUG�RULHQWHG�H[SRUW�
SROLF\��,Q�������H[SRUW�LQFHQWLYHV�FDPH�XS�WR����SHUFHQW�RI�WKH�H[SRUW�UHYHQXH�DQG�
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IURP������WR������7XUNLVK�OLUD�ZDV�GHYDOXHG�DJDLQVW�86'�E\�����SHUFHQW�LQ�UHDO�
WHUPV��

�
<HW��5RGULN����������H[SODLQV�WKH�VLWXDWLRQ�ZLWKLQ�D�FRPSDUDWLYH�VWXG\�RQ�

WKH� GLIIHUHQFHV� EHWZHHQ� WKH� H[SRUW�OHG� JURZWK� VWUDWHJLHV� RI� 6RXWK� .RUHD� DQG�
7DLZDQ� RQ� WKH� RQH� KDQG� DQG� 7XUNH\� DQG� &KLOH� RQ� WKH� RWKHU�� ([SRUW� ERRPV� LQ�
7XUNH\� DQG� &KLOH� LQ� WKH� ����V� KDYH� UHTXLUHG� FXPXODWLYH� H[FKDQJH� UDWH�
GHSUHFLDWLRQV�FRQWHPSRUDQHRXVO\�RI�WKH�RUGHU�RI�����SHUFHQW��D�FKDQJH�LQ�UHODWLYH�
SULFHV� YDVWO\� LQ� H[FHVV� RI� DQ\WKLQJ� REVHUYHG� LQ�(DVW�$VLD���7KH� WZR�(DVW�$VLDQ�
FRXQWULHV�LQ�TXHVWLRQ�ZHUH�LQGHHG�DEOH�WR�EOHQG�H[SRUW�RULHQWDWLRQ�ZLWK�VXFFHVVIXO�
LQYHVWPHQW�DQG� WHFKQRORJ\�VWUDWHJLHV��ZKHUHDV�7XUNH\�DQG�&KLOH�VROHO\�UHOLHG�RQ�
GHYDOXDWLRQV�DQG�H[SRUW� LQFHQWLYHV�ZLWKRXW� DQ\� VLJQLILFDQW� HIIRUWV� WR� IHHG�XS� WKH�
LQIUDVWUXFWXUH��

�
$OVR��(U]DQ�DQG�)LOL]WHNLQ��������SS�������SRLQW�RXW�WKH�FKDQJH�LQ�����V�RI�

7XUNH\�� 7KHLU� UHVXOWV� VKRZ� WKDW� 7XUNLVK� PDQXIDFWXULQJ� LQGXVWU\� H[SHULHQFHG� D�
UREXVW�JURZWK�LQ�WKH�����V�LQ�WHUPV�RI�RXWSXW��HPSOR\PHQW��DQG�PRVW�UHPDUNDEO\�
SURGXFWLYLW\��7KH\�DUJXH�WKDW�RXWZDUG�RULHQWDWLRQ�RI�WKH�HFRQRP\�ZDV�DFKLHYHG�E\�
WUDGH� OLEHUDOL]DWLRQ�� D� FRQGXFLYH� H[FKDQJH� UDWH� SROLF\�� H[SRUW� VXEVLGLHV� DQG�
VXSSUHVVHG�ZDJHV�DV�ODERU�XQLRQ�ZDV�FXUWDLOHG��([SRUWV�MXPSHG�IURP����ELOOLRQ�LQ�
����� WR� ���� ELOOLRQ� LQ� ������ ZKLOH� WKH� VKDUH� RI�PDQXIDFWXUHG� JRRGV� LQ� H[SRUWV�
LQFUHDVHG�IURP����SHUFHQW�WR����SHUFHQW��

�
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+RZHYHU�� WKLV�HQRUPRXV�JURZWK�LQ�WKH�H[SRUWV�RI�7XUNLVK�HFRQRP\�FRXOG�
not be sustained after the second half of the 1990s. In the 1990s, Turkey’ s export 

SHUIRUPDQFH�DOWHUHG�DQG�PRYHG�WR�PRUH�VNLOO�LQWHQVLYH�FRPPRGLWLHV��$V�IDU�DV�WKH�
(XURSHDQ�PDUNHW�FRQFHUQHG��WKHUH�ZDV�D�VXEVWDQWLDO�LQFUHDVH�RI�LQWUD�LQGXVWU\�WUDGH�
IRU� VNLOO�LQWHQVLYH� SURGXFWV�� 7KLV� JLYHV� KRSH� IRU� WKH� IXWXUH� GHYHORSPHQW� DQG�
LQFUHDVH�LQ�5	'�LQYHVWPHQW��/RKUPDQQ���������

�
+RZHYHU��/RKUPDQQ��������DVNV�WKH�TXHVWLRQV�WKDW�LI�7XUNH\�VHOOV�WKH�ULJKW�

SURGXFWV�WR�WKH�ULJKW�PDUNHWV�DQG�ZKDW�DUH�WKH�PRVW�LPSRUWDQW�IDFWRUV�WKDW�DIIHFWHG�
PDUNHW� VKDUHV� RI� 7XUNH\"� :KLOH� WU\LQJ� WR� ILQG� DQVZHU� WR� WKHVH� TXHVWLRQV��
/RKUPDQQ��������IRXQG�WKDW�7XUNH\�GLG�QRW�PHHW�WKH�FKDQJLQJ�GHPDQG�VWUXFWXUH�
RI�WKH�2(&'�FRXQWULHV�YHU\�ZHOO��ZKLFK�LQIOXHQFHG�KHU�VLWXDWLRQ�QHJDWLYHO\��7KLV�
is so; the export incentive “ scheme”  did not discriminate in favor of “ new”  or high 

VNLOO�SURGXFWV�DQG�IDVW�JURZLQJ�PDUNHWV��,Q�IDFW��LW�IRVWHUHG�D�VWURQJ�SRVLWLRQ�IRU�WKH�
ORZ�VNLOO�WH[WLOHV�DQG�DSSDUHO�VHFWRU��ZKLFK�KDYH�ORZ�LQFRPH�HODVWLFLW\�DQG�ZKHUH�
WKH�LQWHUQDWLRQDO�FRPSHWLWLRQ�GHSHQGV�RQ�ORZHU�FRVWV�RI�ODERU���

�
Taymaz and Özçelik (2001) are also in line with Lohrmann (1998 and 

�������7KH\�DOVR�SRLQW�RXW�WKDW�WKH�LPSDFW�RI�WKH�LQVXIILFLHQW�LQYHVWPHQW�LQ�5	'�
H[SHQGLWXUHV�EHJDQ�WR�EH�PRUH�VHYHUH�RQ�WKH�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV��H[SRUW�
performance) of Turkish manufacturing sector after 1990s (Taymaz and Özçelik, 

�������7KLV�ZDV�WUXH�ERWK�IRU�WKH�VPDOO�DQG�PHGLXP�VFDOH�HQWHUSULVHV��606(V��DQG�
ODUJH� HVWDEOLVKPHQWV�� 7KH� PRVW� LQWHUHVWLQJ� SRLQW� LQ� WKHLU� VWXG\� LV� WKH� SHUVLVWHQW�
LQVLJQLILFDQFH�RI�WKH�UHDO�ZDJH�WR�H[SRUW�SHUIRUPDQFH��7XUNH\�KDV�FRQYHQWLRQDOO\�
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LPSOHPHQWHG� GHYDOXDWLRQV� WR� LPSURYH� KHU� LQWHUQDWLRQDO� FRPSHWLWLYHQHVV� YLD� UHDO�
FRVW� UHGXFWLRQV� �H�J��� WKH�DOOHJHG�DGYDQWDJH�RI� WKH�DYDLODELOLW\�RI��FKHDS� ODERU����
1HYHUWKHOHVV�� WKH� UHDO� ZDJH� YDULDEOH� ZDV� DEOH� WR� VLJQLILFDQWO\� DIIHFW� H[SRUW�
LQWHQVLW\�LQ�QRQH�RI�WKH�VL[�UHJUHVVLRQV�WKH\�FRQVLGHUHG���

�
Indeed, Taymaz and Özçelik (2001) argue that, the invariably significant 

DQG�SRVLWLYH�LPSDFW�RI�WKH�FDSLWDO�LQWHQVLW\�YDULDEOH�LQ�WKH�YHU\�VDPH�UHJUHVVLRQV�LV��
LQ�IDFW��D�TXLWH�FUXFLDO�ZDUQLQJ�WR�EH�REH\HG�E\�WKH�SROLF\�PDNHUV�DW�DOO�FRVWV��$QG��
WKH\�FRQWLQXHG� WKDW��7XUNH\�DV�ZHOO� DV� VLPLODU�GHYHORSLQJ�FRXQWULHV�PXVW�HVFDSH�
IURP�WKH�LOOXVLRQ�RI�WHPSRUDU\�H[SRUW�ERRPV�DFKLHYHG�E\�VXFK�UHDG\�PDGH�WRROV�DV�
GHYDOXDWLRQV�DQG�H[SRUW�VXEVLGLHV��DQG�FRQVWUXFW�D�FRKHUHQW�WHFKQRORJ\�SROLF\�FXP�
D� QDWLRQDO� GHYHORSPHQW� VWUDWHJ\� WKDW�ZLOO� JHQHUDWH� SHUPDQHQW� LQFUHDVHV� LQ� JURVV�
IL[HG�FDSLWDO�IRUPDWLRQ��DQG�WKXV�LQ�SURGXFWLYLW\�DQG�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV���

�
$OVR�� /DOO� �����D�� HPSKDVL]HV� WKDW� 7XUNH\� VKRXOG� LPSOHPHQW� D�

FRPSUHKHQVLYH� WHFKQRORJ\� DQG� LQQRYDWLRQ� VWUDWHJ\� WR� LQFUHDVH� LWV� LQWHUQDWLRQDO�
FRPSHWLWLYHQHVV��)URP�WKLV�SRLQW�RI�YLHZ��ZLWK�LQVXIILFLHQW�LQYHVWPHQW�DQG�ORZHVW�
SULYDWH�5	'�H[SHQGLWXUHV��WKH�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�RI�WKH�PDQXIDFWXULQJ�
VHFWRU� FRXOG� QRW� EH� VXVWDLQHG�� 7KH� JRYHUQPHQWV� VKRXOG� QRW� VXSSRUW� WKH�
LQWHUQDWLRQDO� FRPSHWLWLYHQHVV� RI� 7XUNLVK� PDQXIDFWXULQJ� VHFWRU� E\� GHYDOXDWLRQV�
RQO\��

�
,Q� SDUDOOHO� ZLWK� WKHVH� FULWLFLVPV�� WKH� 7XUNLVK� JRYHUQPHQW� EHJDQ� WR� WDNH�

VRPH�PHDVXUHV�VLQFH� WKH�VHFRQG�KDOI�RI� WKH�����V��7R� LQFUHDVH� WKH� LQWHUQDWLRQDO�
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FRPSHWLWLYHQHVV� RI� 7XUNLVK� ILUPV�� 7KH� 0RQH\� DQG� &UHGLW� &R�RUGLQDWLRQ�
Committee systemize the R&D expenditures with “ Decree on Research and 

Development Subsidization”  in 1995. Till 1995, The Scientific and Technical 

5HVHDUFK� &RXQFLO� RI� 7XUNH\� �78%,7$.�� DQG� 7HFKQRORJ\� 'HYHORSPHQW�
)RXQGDWLRQ� RI� 7XUNH\� �77*9�� PDQDJH� WKHVH� VXEVLGL]DWLRQ� SURJUDPV� DQG� WKHVH�
LQVWLWXWLRQV� DLP� WR� GHYHORS� 7XUNLVK� PDQXIDFWXULQJ� LQGXVWU\� TXDQWLWDWLYHO\� DQG�
TXDOLWDWLYHO\�� 7KLV� GHFUHH�ZDV� DOVR� DPHQGHG� LQ� ��2FWREHU� ����� �2(&'�� �������
+RZHYHU�� 2(&'� DOVR� VWDWHV� WKDW� WKH� HIIHFWV� RI� 5	'� GLUHFW� VXSSRUW� IRU� 5	'�
SURJUDPV�FDQ�EH�VHHQ�LQ�WKH�ORQJ�WHUP��

�
,Q�WKLV�IUDPHZRUN��7DEOH���VXPPDUL]HV�WKH�VWXGLHV�RQ�H[SRUW�SHUIRUPDQFH�

UHYLHZHG�LQ�WKLV�WKHVLV�IRU�7XUNH\�DQG�IXUWKHUPRUH�ZLOO�EH�VXSSRUWHG�E\�WDEOHV�DQG�
JUDSKV�LQ�VHFWLRQ������7KHVH�VXPPDU\�WDEOHV�SURYLGH�LQIRUPDWLRQ�DERXW�HDFK�VWXG\�
UHYLHZHG� LQ� WKH� OLWHUDWXUH� SDUW�� 7KH� VWXGLHV� UHSRUWHG� LQ� WZR� WDEOHV� VXPPDUL]H�
VLJQLILFDQW� SRVLWLYH�� QHJDWLYH�� DQG� QRQ�VLJQLILFDQW� ILQGLQJV� IRU� HDFK� IDFWRU�
LQIOXHQFLQJ� H[SRUW� SHUIRUPDQFH�� DOORZ� GUDZLQJ� FRQFOXVLRQV� RQ� GHWHUPLQDQWV� RI�
LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�DQG�WKH�VSHFLDOWLHV�RI�H[SRUW�SHUIRUPDQFH�RI�7XUNLVK�
PDQXIDFWXULQJ�LQGXVWU\���

�
�
�
�
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7DEOH����On Turkey’ s Export Performance�

�
���� 6RPH� 6W\OL]HG� )DFWV� RQ� ([SRUW� 3HUIRUPDQFH� RI� 7XUNLVK�

0DQXIDFWXULQJ�,QGXVWU\�
�
,Q� D� OLEHUDOL]LQJ� ZRUOG�� H[SRUW� VXFFHVV� LV� PRUH� LPSRUWDQW� WKDQ� HYHU� WR�

HFRQRPLF�SHUIRUPDQFH��7KXV��WKH�LPSRUWDQFH�RI�XQGHUVWDQGLQJ�WKH�QDWXUH��VW\OL]HG�
IDFWV�RI�7XUNLVK�PDQXIDFWXULQJ�LQGXVWU\�VKRXOG�EH�FRQVLGHUHG�LQ�XQGHUVWDQGLQJ�WKH�
GHWHUPLQDQWV�RI�H[SRUW�SHUIRUPDQFH���

�
�

�
�
�
�
�

)LJXUH����7RWDO�([SRUWV�RI�0DQXIDFWXULQJ�,QGXVWU\��$QQXDO��0LOOLRQ�'ROODUV��DQG�
5HDO�9DOXH�RI�7XUNLVK�/LUD������ �����
6RXUFH��&HQWUDO�%DQN�RI�7XUNH\�

Kazgan (1988) Capacity utilization rate, unit costs

Uygur (1990) Real depreciation

Uygur (1991) Export subsidies and real devaluation

Rodrik (1995)
Comparison of Chile and Turkey against S. Korea and Taiwan (Depreciation 
and export subsidies vs. successful investment and technology strategies

Erzan and Filiztekin (1997)
Trade liberalization, a conducive exchange rate policy, export subsidies, 
supressed wages

Lohrmann (1998) Skill-intensive commodities, R&D investment

Lall (2000) Private R&D expenditures, investment, FDI inflows, skills, devaluations

Lohrmann (2001) Demand structure of OECD countries

Taymaz and Özçelik (2001)
R&D expenditures, real wages, devaluations, capital intensity, export 
subsidies, productivity, share of technicians, market share
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)LJXUH� �� JLYHV� WRWDO� H[SRUWV� RI� PDQXIDFWXULQJ� LQGXVWU\� IRU� WKH� SHULRG�
EHWZHHQ�'HFHPEHU������DQG�0DUFK�������7KH�LQFUHDVHV�LQ�WRWDO�H[SRUWV�UHIOHFW�WKH�
expansion by Turkey’ s manufacturing exports, which could be a result of 

GHYDOXDWLRQV��H[SRUW�VXEVLGLHV��SURGXFWLYLW\��RU�IDVWHU�WHFKQRORJLFDO�SURJUHVV��7KH�
H[SRUW�ERRP�UHVXOW�DOVR�FRQILUPV�WKDW�VHOOLQJ�WR�IRUHLJQ�PDUNHWV�LV�SURILWDEOH�WKDQ�
VHOOLQJ�WR�GRPHVWLF�PDUNHWV��)XUWKHUPRUH��LW�VKRXOG�QRW�EH�IRUJRWWHQ�WKDW����SHUFHQW�
RI�WKH�H[SRUWV�DUH�FODVVLILHG�XQGHU�WKH�PDQXIDFWXULQJ�LQGXVWU\��DV�RI�HQG�RI�������
0RUHRYHU�� WKH� UHODWLRQVKLS�EHWZHHQ� WKH�UHDO�YDOXH�RI�7XUNLVK� OLUD�DQG�H[SRUWV�RI�
PDQXIDFWXULQJ�VHFWRU�FDQ�EH�VHHQ�LQ�)LJXUH�����

�
)LJXUH���VXSSRUWV�WKDW�WKH�LPSOHPHQWDWLRQ�RI�IOH[LEOH�H[FKDQJH�UDWH�SROLF\�

DIWHU�)HEUXDU\������DFFHOHUDWHG�WKH�LQFUHDVH�LQ�WKH�H[SRUWV�GHVSLWH�WKH�YRODWLOLW\�RI�
WKH�&3,��FRQVXPHU�SULFH�LQIODWLRQ��EDVHG�UHDO�HIIHFWLYH�H[FKDQJH�UDWH������ ������
%HIRUH� WKH� IOH[LEOH� H[FKDQJH� UDWH� SROLF\�� &HQWUDO� %DQN� RI� 7XUNH\� LPSOHPHQWHG�
PDQDJHG� DQG� IL[HG� H[FKDQJH� UDWH� SROLFLHV�� ZKLFK� ZHUH� DIIHFWHG� WKH� H[SRUWV� RI�
PDQXIDFWXULQJ�VHFWRU�SRRUO\��2Q�WKH�RWKHU�KDQG��)LJXUH���LPSOLHV�WKDW�WKHUH�LV�QR�
UHODWLRQVKLS�EHWZHHQ�UHDO�HIIHFWLYH�H[FKDQJH�UDWH�DQG�H[SRUWV��
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7DEOH����([SRUW�E\�&RXQWULHV��0LOOLRQ�'ROODUV��
�� ����� ����� ����� �����

&RXQWU\� 9DOXH��
6KDUH�
���� 9DOXH��

6KDUH�
���� 9DOXH��

6KDUH�
���� 9DOXH��

6KDUH�
����

*HUPDQ\� ����� ������ ����� ������ ����� ������ ����� ������
86$� ����� ����� ����� ����� ����� ������ ����� �����
,WDO\� ����� ����� ����� ����� ����� ����� ����� �����
(QJODQG� ����� ����� ����� ����� ����� ����� ����� �����
)UDQFH� ����� ����� ����� ����� ����� ����� ����� �����
6SDLQ� ���� ����� ���� ����� ���� ����� ���� �����
5XVVLD� ����� ����� ���� ����� ���� ����� ���� �����
+ROODQG� ���� ����� ���� ����� ���� ����� ���� �����
,VUDHO� ���� ����� ���� ����� ���� ����� ���� �����
%HOJLXP� ���� ����� ���� ����� ���� ����� ���� �����
2WKHU� ������ ������ ������ ������ ������ ������ ������ ������
7RWDO� ������ ������� ������ ������� ������ ������� ������ �������
6RXUFH��6WDWH�,QVWLWXWH�RI�6WDWLVWLFV�

�
$V� ZH� VHH� IURP� ILJXUH� ��� WKHUH� KDV� EHHQ� D� WUDGH� ERRP� LQ� 7XUNH\� IRU�

PDQXIDFWXULQJ� LQGXVWU\� EHWZHHQ� ����� DQG� ������ 7DEOH� �� LPSOLHV� WKDW� WKH�
FRQWLQXLW\� RI� WKLV� WUDGH� ERRP� GHSHQGV� RQ� WKH� GHPDQG� RI� WKH�PDLQ� LPSRUWHUV� RI�
7XUNLVK� FRPPRGLWLHV�� ZKLFK� DUH� (XURSHDQ� 8QLRQ� FRXQWULHV�� 5XVVLD� DQG� 86$��
(VSHFLDOO\��WKH�GHPDQG�DQG�YDOXH�RI�WKH�(XUR�GHWHUPLQHV�WKH�H[SRUW�SHUIRUPDQFH�
RI�7XUNH\��
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�
�
)LJXUH����5HDO�,QGH[�RI�:DJHV�SHU�3URGXFWLRQ�:RUNHG�+RXUV� LQ�0DQXIDFWXULQJ�
,QGXVWULHV������� �������
6RXUFH��6WDWH�,QVWLWXWH�RI�6WDWLVWLFV�
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)LJXUH���VKRZV�WKDW�WKH�UHDO�LQGH[�RI�ZDJHV�SHU�SURGXFWLRQ�ZRUNHG�KRXUV�LQ�
PDQXIDFWXULQJ� LQGXVWULHV� ������  � ����� DUH� VWDEOH� EHWZHHQ� ����� DQG� ������ ,W� LV�
KLJKHU�EHWZHHQ������DQG�������$QG�DIWHU� WKH�PDMRU�GHYDOXDWLRQV�H[SHULHQFHG�LQ�
WKH�����������FULVHV��LW�GURSSHG�VKDUSO\�EHORZ�WKH�\HDU�RI������OHYHOV��7KH�WUHQG�
RI�UHDO�ZDJHV�LPSO\�WKDW�WKH�ORZHU�XQLW�ODERU�FRVWV�DEOH�WKH�7XUNLVK�PDQXIDFWXULQJ�
ILUPV� WR� VHOO� LWV� FRPPRGLWLHV� DW� ORZHU� FRVWV� DQG� PDNHV� WKHP� FRPSHWLWLYH� LQ�
LQWHUQDWLRQDO�PDUNHWV��+RZHYHU�� WKLV� UHVXOW� DOVR� VKRZV� WKDW� WKH� UHDO�ZDJHV�FRXOG�
QRW� EH� LQFUHDVHG� LQ� SDUDOOHO� ZLWK� H[SRUW� ERRPV� GXH� WR� WKH� ORZHU� SURILW�PDUJLQV�
GHPDQGHG�E\�WKH�H[SRUWHUV��,Q�VKRUW��DV�(VHU��������DUJXHV�WKH�H[SRUW�SHUIRUPDQFH�
RI�7XUNLVK�LQFUHDVH�FRXOG�QRW�KHOS�WKH�SURILWDELOLW\�RI�WKH�ILUPV�DQG�UHDO�ZDJHV��

�

�
�
�
�
�
�
�
)LJXUH����,QGH[�RI�3DUWLDO�3URGXFWLYLW\�RI�3URGXFWLRQ�:RUNHG�3HU�&DSLWD������� �
�����
6RXUFH��6WDWH�,QVWLWXWH�RI�6WDWLVWLFV�
�

$V�VHHQ�IURP�ILJXUH����LQGH[�RI�SDUWLDO�SURGXFWLYLW\�RI�SURGXFWLRQ�ZRUNHG�
SHU� FDSLWD� ������ � ����� LQFUHDVHG� IRU� WKH� SHULRG�EHWZHHQ�����4�� DQG�����4���
7KLV�UHVXOW�LV�VRPHWKLQJ�LQ�OLQH�ZLWK�)LJXUH����7KH�UHODWLRQ�EHWZHHQ�LQGH[�RI�SDUWLDO�
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productivity and real index of wages is not a result of causality. It’ s a result of 

GHILQLWLRQ��(VHU����������
�
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�
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�
�
�
)LJXUH����7KH�9DOXH�RI�0DQXIDFWXULQJ�,QGXVWU\�LQ�*13��&3,����� �����
6RXUFH��6WDWH�,QVWLWXWH�RI�6WDWLVWLFV�
�

'HVSLWH�RI�WKH�GHFUHDVHV�LQ�UHDO�ZDJHV��WKH�YDOXH�RI�PDQXIDFWXULQJ�LQGXVWU\�
KDV� LQFUHDVHG� RYHU� WLPH� FRQILUPLQJ� WKDW� WKH� VKDUH� RI� ZDJHV� LQ� WRWDO� YDOXH� LV�
GLPLQLVKLQJ�� :KHQ� ZH� FRPSDUH� WKH� )LJXUH� �� DQG� )LJXUH� ��� LW� LV� VHHQ� WKDW� WKH�
GHFUHDVHV�LQ�WKH�YDOXH�RI�PDQXIDFWXULQJ�LQGXVWU\�HQFRXUDJHV�ILUPV�WR�H[SRUW�LQ�WKH�
FRPLQJ�\HDUV��
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)LJXUH����&DSDFLW\�8WLOL]DWLRQ�5DWH�����
6RXUFH��6WDWH�,QVWLWXWH�RI�6WDWLVWLFV�

�
$V�.D]JDQ� ������� DUJXHV�� LW� LV� VHHQ� WKDW� LQFUHDVHV� LQ� FDSDFLW\� XWLOL]DWLRQ�

UDWH�RI�PDQXIDFWXULQJ�VHFWRU�KDV�D�SRVLWLYH�HIIHFW�RQ�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�
RI�7XUNH\��7XUNLVK�HFRQRP\�LQFUHDVHV�LWV�FDSDFLW\�XWLOL]DWLRQ�UDWH�E\�JURZLQJ�ZLWK�
LQFUHDVLQJ�H[SRUWV��7KLV�JURZWK�KHOSV�WKH�HFRQRP\�WR�XVH�WKH�VFDOH�HFRQRP\�DQG�
GHFUHDVH� WKH� XQLW� FRVWV��+RZHYHU�� DV� VHHQ� IURP�)LJXUH����7XUNLVK�HFRQRP\� WKDW�
UHDFKHV����SHUFHQW�RI�LWV�FDSDFLW\�XWLOL]DWLRQ�UDWH�FRXOG�QRW�UHFHLYH�DQ\�LQFUHDVH�LQ�
LWV�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV���

�
����&RQFOXVLRQ�
�
,Q� VKRUW�� LQ� WKH� IUDPHZRUN� RI� WKH� ILQGLQJV� LQ� WKH� OLWHUDWXUH�� DIWHU� WKH�

LPSOHPHQWDWLRQ� RI� WKH� IOH[LEOH� H[FKDQJH� UDWH� SROLF\�� WKH� LQFUHDVH� LQ� WKH� H[SRUWV�
DFFHOHUDWHG� GHVSLWH� WKH� YRODWLOLW\� RI� WKH� &3,� EDVHG� UHDO� HIIHFWLYH� H[FKDQJH� UDWH�
����� ������ %HVLGHV�� WKHUH� LV� QR� UHODWLRQ� EHWZHHQ� WKH� YDOXH� RI�7/� DQG� H[SRUWV��
+RZHYHU��LW�PXVW�EH�NHSW�LQ�PLQG�WKDW�WKH�G\QDPLFV�LQ�(8�FRXQWULHV��5XVVLD�DQG�
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86$�LV�DOVR�LPSRUWDQW�IRU�7XUNH\��2Q�WKH�RWKHU�DQG��LW�LV�FOHDUO\�VHHQ�WKDW�WKH�WUHQG�
RI�UHDO�ZDJHV�DQG�SURGXFWLYLW\�KDYH�DQ�LPSRUWDQW�FRQWULEXWLRQ�WR�WKH�H[SRUWV�RI�WKH�
PDQXIDFWXULQJ�VHFWRU��:KLOH�WKH�HFRQRP\�UHDFKLQJ����SHUFHQW�FDSDFLW\�XWLOL]DWLRQ�
UDWH� FRXOG� QRW� UHFHLYH� LQ� LQWHUQDWLRQDO� FRPSHWLWLYHQHVV�� )XUWKHUPRUH�� LW� LV�
XQGHUVWRRG�WKDW�WKH�LQFUHDVHV�LQ�WKH�YDOXH�RI�PDQXIDFWXULQJ�VLJQDOV�D�GHFOLQH�LQ�WKH�
H[SRUWV�RI�PDQXIDFWXULQJ�VHFWRU���



� ���

�
�
�
�

&+$37(5���
�
�
�

$�02'(/�)25�,17(51$7,21$/�&203(7,7,9(1(66�
�
�

���� 0RGHOLQJ� ,QWHUQDWLRQDO� &RPSHWLWLYHQHVV�� &RQWULEXWLRQ� RI� 5	'�
([SHQGLWXUHV�

�
,W�VKRXOG�EH�NHSW�LQ�PLQG�WKDW�WKH�PDLQ�FRQWULEXWLRQ�RI�WKLV�WKHVLV�LV�WR�VWXG\�

WKH� HIIHFWV� 5	'� H[SHQGLWXUHV� RQ� WKH� LQWHUQDWLRQDO� FRPSHWLWLYHQHVV� RI� WKH�
PDQXIDFWXULQJ�VHFWRU��:LWK�SDUDOOHO�WR�WKLV�REMHFWLYH��WR�HVWLPDWH�WR�ZKDW�H[WHQW�WKH�
LQWHUQDWLRQDO�FRPSHWLWLYHQHVV��H[SRUW�SURSHQVLW\��LV�DIIHFWHG�E\�5	'�H[SHQGLWXUHV�
DQG� RWKHU� H[SODQDWRU\� YDULDEOHV�� DSSO\LQJ� DQ� HFRQRPHWULF� PRGHO� ZRXOG� EH�
EHQHILFLDO�� 6LGGDUWKDQ� DQG�.XPDU� ��������'LMN� ��������5RSHU� DQG�/RYH� ��������
Taymaz and Özçelik (2001) and others recently review the way to model 

LQWHUQDWLRQDO�FRPSHWLWLYHQHVV��$OVR��LQ�WKH�WKHVLV��ZH�WDNH�FDUH�RI�WKH�ILQGLQJV�RI�
WKH� SUHYLRXV� VWXGLHV� LQ� WKH� QHR�FODVVLFDO� DSSURDFK�� WHFKQRORJ\� JDS� WKHRU\��
6FKXPSHWHULDQ�YLHZ�DQG�HYROXWLRQDU\�WKHRU\�DQG�WHFKQRORJ\�EDVHG�DSSURDFKHV��
,Q� DOO� RI� WKHVH� PRGHOV�� 72%,7� HVWLPDWLRQ� LV� WKH� PRVW� SRSXODU� �.XPDU� 	�
6LGGDUWKDQ�� ������ /HIHEUYH� HW� Dl., 1998; Taymaz and Özçelik, 2001; Roper & 

/RYH�� ������'LMN�� �������7KH� GHSHQGHQW� YDULDEOH� DVVXPHV� WKH� YDOXH� RI� ]HUR� IRU�
QRQ�H[SRUWHU� ILUPV�� DQG� SRVLWLYH� YDOXHV� IRU� H[SRUWHU� ILUPV�� +HQFH�� WKH� H[SRUW�
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EHKDYLRU�RI�ILUPV�ZLWKLQ�DQ�LQGXVWU\�H[SODLQHG�LQ�WKH�IUDPHZRUN�RI�72%,7�PRGHO��
+RZHYHU�� LQ� WKLV� PRGHO�� WKHUH� LV� QR� DQ[LHW\� DERXW� GLYLGLQJ� WKH� VXE�VHFWRUV� RI�
PDQXIDFWXULQJ� VHFWRU� LQWR� H[SRUWHUV� DQG� QRQ�H[SRUWHUV�� 2Q� WKH� RWKHU� KDQG�� WKH�
ILUP�OHYHO�GDWD�LV�QRW�DYDLODEOH�EHFDXVH�RI�WKH�FRQILGHQWLDOLW\�RI�WKH�GDWD��7KXV��ZH�
XVH� VXE�VHFWRUDO� GDWD� RI� PDQXIDFWXULQJ� VHFWRU�� DQG� ZH� SUHIHU� 2UGLQDU\� /HDVW�
6TXDUHV� �2/6��(VWLPDWLRQ��ZKLFK� LV� D� VLQJOH�HTXDWLRQ� UHJUHVVLRQ�DQG�RQH�RI� WKH�
PRVW�YHUVDWLOH�DQG�ZLGHO\�XVHG�VWDWLVWLFDO�WHFKQLTXHV��)XUWKHUPRUH��LQ�RXU�PRGHO��
WKH�GDWD�FRQWDLQ�LQIRUPDWLRQ�ZLWK�SRROHG�WLPH�VHULHV�REVHUYHG�EHWZHHQ������DQG�
�����RQ�FURVV�VHFWLRQV�IRU�WKH�VXE�VHFWRUV�RI�WKH�7XUNLVK�PDQXIDFWXULQJ�VHFWRU��:H�
WHUP�VXFK�GDWD�SRROHG�WLPH�VHULHV�DQG�FURVV�VHFWLRQ�GDWD��

�
2XU�PRGHO� RI� H[SRUW�SHUIRUPDQFH�ZLOO� LQFOXGH�D�QXPEHU�RI� LQGLFDWRUV�RI�

the aggregated data of the firms’  operating characteristics. These aggregated data 

RI� WKH� ILUPV� FODVVLILHG� XQGHU� WKH� VXE�VHFWRUV� RI� WKH� PDQXIDFWXULQJ� LQGXVWU\��
+RZHYHU�� WKH� PDLQ� GUDZEDFN� RI� WKLV� WKHVLV� LV� WKDW� LW� GRHV� QRW� LQFOXGH�
RUJDQL]DWLRQDO�FKDUDFWHULVWLFV�DQG�PDFURHFRQRPLF�YDULDEOHV��7KH�PRGHO�RQO\�WULHV�
WR�ILQG�WKH�GHWHUPLQDQWV�RI�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�E\�XVLQJ�WKH�PLFUR�GDWD�
RI�ILUPV�SURYLGHG�E\�WKH�CBRT’ s Company Accounts. �

�

*HQHUDOO\�VSHDNLQJ��SRRO�REMHFWV�FDQ�EH�XVHG�WR�HVWLPDWH�HTXDWLRQV�RI�WKH�
IRUP� RI� \ ½ ¾  � ½ ¾.¿ ½ [ ½ ¾.¿ H ½ ¾ À IRU� L�  � ��������1� FURVV�VHFWLRQ� XQLWV� DQG� SHULRGV� W�  �
��������7��)XUWKHU�GHWDLOV�DQG�GLVFXVVLRQ�DUH�SURYLGHG�E\�(YLHZV�����SURJUDP���,Q�
WKLV�IUDPHZRUN��RXU�EDVLF�PRGHO�LV�LQ�WKH�IRUP�RI���

�
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; ½ ¾  � ½ ¾ �� Á 6$/(6 ½ ¾ �� Â 5' ½ ¾ �� Ã ,19 ½ ¾ �� Ä &$3 ½ ¾ �� Å ); ½ ¾ �� Æ &5( ½ ¾ ��

Ç ; ½ ¾ È Â ��H ½ ¾

�
ZKHUH��IRU�L� ���������1�VXE�VHFWRUV�DQG�SHULRGV�W� ���������7��ZKHUH��; É Ê �LV�WKH�

H[SRUW�LQWHQVLW\�RI�VHFWRU�L�LQ�SHULRG�W�� É Ê �LV�WKH�LQWHUFHSW�WHUP�DQG� Á � Â �� Ã �� Ä �� Å ��
Æ �� Ç � DUH� WKH� YHFWRUV� RI� FRHIILFLHQWV� RI� LQGHSHQGHQW� YDULDEOHV� DQG� ε É Ê � LV� WKH�
LQGHSHQGHQWO\�� LGHQWLFDOO\� DQG�QRUPDOO\�GLVWULEXWHG�HUURU� WHUP��0RUHRYHU�� LQ� RXU�
PRGHO�� WKH� DXWRUHJUHVVLYH� VSHFLILFDWLRQ� ; É Ê Ë|Ì � LQGLFDWHV� YHFWRUV� RI� DXWRUHJUHVVLYH�
FRPSRQHQW��ZKLFK�ODJJHG�RQFH�ZLWK�D�ILUVW�RUGHU�DXWRUHJUHVVLYH�FRPSRQHQW��7KHUH�
DUH�WZR�UHDVRQV�EHKLQG�XVLQJ�DQ�DXWRUHJUHVVLYH�VSHFLILFDWLRQ��2QH�RI�WKH�UHDVRQV�
WKDW�ZH�XVH�; É Ê Ë|Ì LV�WKDW�LW�HOLPLQDWHV�SRVVLEOH�GDQJHU�RI�H[�DQWH�DXWRFRUUHODWLRQ��DQG�
WKH�RWKHU�UHDVRQ�LV� WKDW�SUHYLRXV�H[SRUW�SHUIRUPDQFH�KDV�VRPHWKLQJ�WR�FRQWULEXWH�
SUHVHQW�H[SRUW�SHUIRUPDQFH���

�
)XUWKHUPRUH�� WKH� LQGHSHQGHQW�YDULDEOHV�RI�WKH�PRGHO��ZKLFK�DUH�WKH�VKDUH�

RI� EDQN� ORDQV� LQ� WRWDO� OLDELOLWLHV� �&5( É Ê ��� WKH� UDWLR� RI� RZQ� IXQGV� WR� WRWDO� DVVHWV�
�&$5 É Ê ���WKH�VKDUH�RI�JURVV�IL[HG�LQYHVWPHQW�LQ�WRWDO�DVVHWV��,19 É Ê ���5	'�LQWHQVLW\�
�5' É Ê ��� PDUNHWLQJ� LQWHQVLW\� �6$/(6 É Ê ��� DQG� WKH� VKDUH� RI� QHW� IRUHLJQ� H[FKDQJH�
SURILWV� LQ� WRWDO� VDOHV� �); É Ê ��� GXPP\�YDULDEOHV� IRU�5	'� LQWHQVLW\� �'805' É Ê � DQG�
'805'� É Ê �� DUH� DOVR� DYDLODEOH� LQ� WKH�PRGHO��$OO� RI� WKHVH� LQGHSHQGHQW� YDULDEOHV�
SRWHQWLDOO\� LQIOXHQFLQJ� WKH� H[SRUW� SHUIRUPDQFH� RI� 7XUNLVK� ILUPV� RSHUDWLQJ� LQ�
PDQXIDFWXULQJ�VHFWRU�FRQVLGHUHG�LQ�WKLV�WKHVLV�DUH�LGHQWLILHG�EHORZ�DORQJ�ZLWK�WKH�
H[SHFWHG�UHVXOWV��

�
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�������([SRUW�,QWHQVLW\��
�
7KH�GDWD�LQFOXGH�WKH�QHFHVVDU\�GHWHUPLQDQWV�RI�H[SRUW�SHUIRUPDQFH�RI�WKH�

PDQXIDFWXULQJ� VHFWRU� LQ� WKH� HVWLPDWLRQ� RI� WKH� H[SRUW� SHUIRUPDQFH�� ZKLFK� LV�
measured by the proportion of firms’  exports sales to gross sales. The previous 

VWXGLHV� XVHG� H[SRUW� SURSHQVLW\� �;�� LQ� WKHLU� PRGHOV� DV� D� GHSHQGHQW� YDULDEOH� WR�
PHDVXUH�H[SRUW�SHUIRUPDQFH��.XPDU�	�6LGGDUWKDQ��������/HGHVPD��������5RSHU�
& Love, 2001; Taymaz & Özçelik, 2001; Dijk, 2002). Export intensity of a firm 

FDQ� EH� LQIOXHQFHG� E\� D� QXPEHU� RI� IDFWRUV�� ,Q� WKLV� UHJDUG�� WKH� H[SRUW� LQWHQVLW\�
HTXDWLRQV�DLP�WR�HVWLPDWH�WKH�GHWHUPLQDQWV�RI�H[SRUW�SHUIRUPDQFH��7KH�WHFKQRORJ\�
IDFWRU��5	'�LQWHQVLW\�ZLOO�EH�XVHG�DV�D�SUR[\���EDQN�FUHGLWV��FDSLWDO�UDWLR��UDWLR�RI�
QHW�H[FKDQJH�SURILWV�LQ�WRWDO�VDOHV��VKDUH�RI�JURVV�IL[HG�LQYHVWPHQW�LQ�WRWDO�DVVHWV�
DQG�PDUNHWLQJ�LQWHQVLW\�DUH�OLNHO\�WR�LQIOXHQFH�H[SRUW�SHUIRUPDQFH���

�
������6KDUH�RI�%DQN�/RDQV�LQ�7RWDO�/LDELOLWLHV��
�
2QH�RI�WKH�PRVW�LPSRUWDQW�LQSXWV�LQWR�FRPSHWLWLYHQHVV�LV�WKH�VKDUH�RI�EDQN�

ORDQV� LQ� WRWDO�OLDELOLWLHV��&5(��� ,Q�7XUNH\�� WKH�H[SRUW�DVVLVWDQFH�SURJUDPV�E\� WKH�
JRYHUQPHQWV�WRZDUGV�H[SRUW�FUHGLWV�KDYH�ORZHUHG�WKH�UHDO�LQWHUHVW�UDWHV�RI�H[SRUW�
FUHGLWV� KHOSLQJ� WKH� ILUPV� UHDFKLQJ� ORZHU� IXQGLQJ� FRVWV�� 6RPH� RI� WKHVH� H[SRUW�
subsidies inherent in the bank loans. That’ s why, ZH� H[SHFW� WR� KDYH� D� SRVLWLYH�
UHODWLRQVKLS�EHWZHHQ�EDQN�ORDQV��&5(��DQG�H[SRUW�SURSHQVLW\��DV�EDQN�FUHGLWV�KHOS�
WKH� ILUPV� WR� HQWHU� IRUHLJQ� PDUNHWV� ZLWK� ORZHU� IXQGLQJ� FRVWV� IURP� ILQDQFLDO�
LQVWLWXWLRQV��+RZHYHU��WKH�QRQ�DYDLODELOLW\�RI�WKH�H[SRUW�FUHGLW�GDWD�LQ�WKH�EDODQFH�
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VKHHWV� RI� WKH� VXE�VHFWRUV��ZH�XVH� WKH� EDQN� ORDQ� GDWD� FRYHULQJ� DOO� NLQGV� RI� EDQN�
ORDQV��0\HUV� �������� 9LHQQD�*OREDO� )RUXP� �������� .OHWWH� HW� DO�� �������� 8\JXU�
������� HWF�� SRLQW� RXW� WKH� LPSRUWDQFH� RI� IXQGLQJ� FRVWV� RI� ILQDQFH� DQG� ERUURZLQJ�
RSSRUWXQLWLHV� IRU� H[SRUW� SHUIRUPDQFH�� ,Q� WKLV� UHJDUG�� WKH� VKDUH� RI� EDQN� ORDQV� LQ�
WRWDO�OLDELOLWLHV�ZLOO�EH�XVHG�DV�D�GHWHUPLQDQW�RI�H[SRUW�SHUIRUPDQFH�LQ�WKLV�PRGHO���

�
$OVR��QRPLQDO�WD[DWLRQ�RI�SURILWV�GHFUHDVHV�WKH�UHDO�YDOXH�RI�FDSLWDO�LQ�WKH�

KLJK�LQIODWLRQDU\�HQYLURQPHQW�RI�7XUNH\��ZKLFK�XQOLNHO\�GLUHFWHG�WKH�ILUPV�WRZDUG�
DOWHUQDWLYH� IXQGLQJ�VRXUFHV�� VXFK�DV�EDQN�ORDQV��7KLV�EHKDYLRU�DOVR�YDOLGDWHV� WKH�
UHVXOWV� RI� .XPDU� DQG� 6LGGDUWKDQ� ������� DQG� OHDGV� XV� WR� H[SHFW� SRVLWLYH�
UHODWLRQVKLS�EHWZHHQ�WKH�VKDUH�RI�EDQN�ORDQV�LQ�WRWDO�OLDELOLWLHV�DQG�H[SRUW�LQWHQVLW\��

�
������&DSLWDO�5DWLR��
�
$�KLJKHU�FDSLWDO�UDWLR��&$3���ZKLFK�LV�WKH�UDWLR�RI�RZQ�IXQGV�WR�WRWDO�DVVHWV��

LV�XQOLNHO\�WR�JLYH�WKH�ILUP�D�FRPSHWLWLYH�DGYDQWDJH�LQ�D�GHYHORSLQJ�FRXQWU\�ZLWK�
KLJK� LQIODWLRQ��PDFURHFRQRPLF� LQVWDELOLW\�� ODERU� DEXQGDQFH� DQG� UHODWLYH� VFDUFLW\�
FDSLWDO� �.XPDU� DQG� 6LGGDUWKDQ�� ������� +HQFH�� DQ� LQYHUVH� UHODWLRQVKLS� H[SHFWHG�
EHWZHHQ� H[SRUW� SHUIRUPDQFH� DQG� FDSLWDO� UDWLR�GXH� WR� WKH�GHSHQGHQF\�RI�7XUNLVK�
PDQXIDFWXULQJ� VHFWRU� WR� WKH� UHVRXUFH�EDVHG� DQG� ORZ� WHFKQRORJ\� SURGXFWV��
+RZHYHU��'LMN’ s (2002) and Taymaz’ s (2001) findings contrasted with this inverse 

UHODWLRQVKLS��
�
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/RJLFDOO\�� WKH� H[SHFWHG� VLJQ� RI� WKH� FDSLWDO� UDWLR� LV� SRVLWLYH�� +RZHYHU�� ,�
WKLQN� WKDW� WKH�H[SHFWHG� VLJQ�RI� WKLV� YDULDEOH� IRU�7XUNLVK�PDQXIDFWXULQJ� VHFWRU� LV�
DPELJXRXV��7KH�UHDVRQ�EHKLQG�WKH�DPELJXLW\�LV�WKH�QRPLQDO�WD[DWLRQ�RI�WKH�SURILWV��
ZKLFK�DUH�FODVVLILHG�XQGHU� WKH�FDSLWDO�RI� WKH� ILUPV��$OVR�� DV�ZH�GLVFXVVHG� LQ� WKH�
VKDUH�RI�EDQN�ORDQV�LQ�WRWDO�OLDELOLWLHV��VLQFH�WKH�QRPLQDO�WD[DWLRQ�RI�WKH�FDSLWDO�RI�
WKH�ILUPV�GHFUHDVHV�WKH�FRPSHWLWLYHQHVV�RI�7XUNLVK�ILUPV��DQ� LQYHUVH�UHODWLRQVKLS�
FDQ�EH�H[SHFWHG�EHWZHHQ�FDSLWDO�UDWLR�DQG�H[SRUW�LQWHQVLW\���

�
������6KDUH�RI�)L[HG�,QYHVWPHQW�LQ�7RWDO�$VVHWV��
�
:H� FDSWXUH� WKH� IL[HG� LQYHVWPHQW�� VLQFH� LW� LV� ZLGHO\� DFFHSWHG� WKDW� IL[HG�

LQYHVWPHQW� LV� RQH� RI� WKH� PDMRU� FRQWULEXWRUV� WR� H[SRUW� SHUIRUPDQFH� �3RPSRQLR�
�������� 0RG\� DQG� <ÕOPD]� �������� 0FFRPELH� DQG� 7KLUOZDOO� ������� HWF���� 7KH\�
DUJXH�WKDW�IL[HG�LQYHVWPHQW��LQYHVWPHQW�LQ�PDFKLQHU\�RU�WDQJLEOH�JRRGV�DQG�H[SRUW�
SHUIRUPDQFH� KDV� D� SRVLWLYH� UHODWLRQVKLS�� ,Q� RXU� PRGHO�� WKH� VKDUH� RI� IL[HG�
LQYHVWPHQW�LQ�WRWDO�DVVHWV��,19��LV�HPSOR\HG��

�
������5	'�,QWHQVLW\��
�
7KH�ILUVW�JURXS�RI�GHWHUPLQDQWV�RI�H[SRUW� LQWHQVLW\� LQFOXGHG�LQ� WKH�PRGHO�

UHODWHV� WR� WKH� 5	'� H[SHQGLWXUHV�� 3UHYLRXV� VWXGLHV� SURYLGH� VWURQJ� HYLGHQFH� WKDW�
5	'� FDSDELOLW\� FRQWULEXWHV� WR� SODQWV
� H[SRUW� FRPSHWLWLYHQHVV�� &OHDUO\�� WKH�
DYDLODELOLW\� RI� 5	'� H[SHQGLWXUHV� LV� LPSRUWDQW� IRU� FRPSHWLWLYHQHVV��:H� H[SHFW��
WKHUHIRUH��WKDW�IRU�DQ\�JLYHQ�VHW�RI�VXE�sectors of manufacturing’ s characteristics, 
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WKH� HIIHFW� RI� 5	'� LQWHQVLW\� �5'�� RQ� H[SRUWLQJ� LV� OLNHO\� FHWHULV� SDULEXV� WR� EH�
SRVLWLYH�� (VVHQWLDOO\� VLPLODU� DUJXPHQWV� VXJJHVW� WKDW� ZH� ZRXOG� DOVR� H[SHFW� WR�
REVHUYH�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�5	'�LQWHQVLW\�DQG�H[SRUW�LQWHQVLW\��

�
������0DUNHWLQJ�,QWHQVLW\��
�
0DUNHWLQJ� LQWHQVLW\� �$'9�� LV� GHILQHG� DV� WKH� SURSRUWLRQ� RI� PDUNHWLQJ��

VHOOLQJ�DQG�GLVWULEXWLRQ�H[SHQVHV�LQFOXGLQJ�DGYHUWLVHPHQW�H[SHQVHV�WR�JURVV�VDOHV��
0DUNHWLQJ�H[SHQVHV�LV�DOVR�LQFOXGLQJ�DGYHUWLVHPHQW�DQG�SURPRWLRQ�H[SHQVHV��7KH�
TXDOLW\� FRQVFLRXVQHVV�� VHOOLQJ�DQG� WUDQVSRUWDWLRQ�FRVWV� DUH�DQ� LPSRUWDQW� IDFWRU� LQ�
H[SRUW� HIIRUW�� +HQFH�� D� SRVLWLYH� UHODWLRQVKLS� LV� H[SHFWHG� EHWZHHQ� PDUNHWLQJ�
LQWHQVLW\� DQG� H[SRUW� SHUIRUPDQFH� �/HIHEUYH� ������ .XPDU� DQG� 6LGGDUWKDQ� ������
/DQGHVPDQQ�HW�DO��������'LMN�������HWF�����

�
������5DWLR�RI�1HW�)RUHLJQ�([FKDQJH�3URILWV�WR�7RWDO�6DOHV��
�
8\JXU� ������DQG��������5RGULN� ��������(U]DQ�DQG�)LOL]WHNLQ���������/DOO�

(2000a and 2000b), Taymaz and Özçelik (2001) and Nilsson (2000) point out the 

positive effects of real depreciation on Turkey’ s export performance. Hence, in tKH�
PRGHO�� WKH� UDWLR� RI� QHW� H[FKDQJH� SURILWV� WR� JURVV� VDOHV� �);�� LV� XVHG� DV� DQ�
LQGHSHQGHQW� YDULDEOH�ZKHWKHU� );�SURILWV� RU� ORVVHV� KDYH� IDYRUDEOH� HIIHFWV� RQ� WKH�
H[SRUW� SHUIRUPDQFH� RI� PDQXIDFWXULQJ� VHFWRU�� 7KH� PDLQ� DLP� KHUH� LV� WR� ILQG� DQ�
DQVZHU�WKDW�QHW�IRUHLJQ�H[FKDQJH�SURILWV�LWHP�LQ�WKH�LQFRPH�VWDWHPHQW�FRXOG�DOVR�
KDYH�HIIHFW�RQ�H[SRUW�SHUIRUPDQFH�OLNH�IRUHLJQ�H[FKDQJH�PRYHPHQWV��
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������5	'�,QWHQVLW\�'XPP\�IRU�+LJK�7HFKQRORJ\�,QGXVWULHV��
�
,Q�WKH�PRGHO��ZH�XVH�D�GXPP\�YDULDEOH��'805'��WKDW�LV�HTXDO�WR�RQH�LI�

Whe sector’ s average R&D expenditure exceeds that average of the manufacturing 

sector’ s, zero otherwise. This dummy variable is, then, multiplied with the R&D 

H[SHQGLWXUHV� RI� WKH� VXE�VHFWRUV� RI� WKH�PDQXIDFWXULQJ� VHFWRU��$V�ZH� DUJXHG�� WKH�
VHFWRUV�ZLWK�KLJK�5	'�LQWHQVLW\�H[SHFWHG�WR�KDYH�KLJKHU�H[SRUW�LQWHQVLW\��$OVR��LQ�
RXU� PRGHOV�� KLJKHU� FRQWULEXWLRQ� RI� 5	'� LQWHQVLW\� WR� H[SRUW� LQWHQVLW\� RI� WKH�
PDQXIDFWXULQJ�VHFWRU�LV�H[SHFWHG�LQ�WKH�PHGLXP�DQG�KLJK�WHFKQRORJ\�LQGXVWULHV���

�
������ 5	'� ,QWHQVLW\� 'XPP\� IRU� /RZ� DQG� 0HGLXP� 7HFKQRORJ\�

,QGXVWULHV��
�
,Q� RXU�PRGHOV�� ZH� DOVR� XVH� DQRWKHU� GXPP\� YDULDEOH� �'805'��� WKDW� LV�

equal to one if the sector’ s average R&D intensity falls that average of the 

manufacturing sector’ s, zero otherwise. After that, this dummy variable is 

PXOWLSOLHG� ZLWK� WKH� 5	'� H[SHQGLWXUHV� RI� WKH� VXE�VHFWRUV� RI� WKH� PDQXIDFWXULQJ�
VHFWRU�� 7KH� VHFWRUV� ZLWK� ORZHU� 5	'� LQWHQVLW\� H[SHFWHG� WR� LQFUHDVH� H[SRUW�
SHUIRUPDQFH�PXFK�PRUH�FRPSDUHG�WR�PHGLXP�DQG�KLJK�WHFKQRORJ\�LQGXVWULHV��,Q�
RXU� PRGHOV�� KLJKHU� FRQWULEXWLRQ� RI� 5	'� LQWHQVLW\� WR� H[SRUW� SHUIRUPDQFH� LV�
H[SHFWHG�LQ�WKH�ORZ�DQG�PHGLXP�WHFKQRORJ\�LQGXVWULHV�LQ�DFFRUGDQFH�ZLWK�WKH�QHR�
WHFKQRORJLFDO�WKHRULHV��.XPDU�DQG�6LGGDUWKDQ���������

�
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����'DWD�6HW�DQG�,WV�3URSHUWLHV�
�
7KH�GDWD�XVHG�LQ�WKLV�PRGHO�LV�WDNHQ�IURP�WKH�&HQWUDO�%DQN�RI�WKH�5HSXEOLF�

RI� 7XUNH\� �&%57��� ZKLFK� KDV� EHHQ� FRPSLOHG� WKH� DQQXDO� EDODQFH� VKHHWV� DQG�
LQFRPH� VWDWHPHQWV� RI� WKH� ILUPV� VLQFH� ������ FODVVLILHG� DFFRUGLQJ� WR� 1$&(�
�1RPHQFODWXUH� *HQHUDOH� GHV� $FWLYLWHV� (FRQRPLTXH� GDQV� OHV� &RPPXQDXWHV�
(XURSHHQQHV��� 5HY���� 7KHVH� GDWD� KDYH� EHHQ� SXEOLVKHG� E\� WKH� &%57� XQGHU� WKH�
name of “ Company Accounts” . �

�
7KH�LPSRUWDQW�GUDZEDFN�RI�WKLV�GDWD�LV�WKDW�WKH�EDODQFH�VKHHWV�DQG�LQFRPH�

VWDWHPHQWV�RI�PRVW�RI� WKHVH�ILUPV�DUH�DXGLWHG�QHLWKHU�E\� LQGHSHQGHQW�DXGLW� ILUPV�
QRU�E\�SXEOLF�DXWKRULWLHV��7KXV��WKH�ILQDQFLDO�DFFRXQWV�SURYLGHG�WR�WKH�&%57�DUH�
DVVXPHG�WR�EH�FRUUHFW�IRU� WKH�5	'�H[SHQGLWXUHV�GDWD�DQG�WKH�RWKHU�GDWD��2Q�WKH�
RWKHU�KDQG��6,6��6WDWH�,QVWLWXWH�RI�6WDWLVWLFV��FROOHFWV�PRUH�UHOLDEOH�GDWD�IRU�5	'��
+RZHYHU��5	'�GDWD�LV�UHFHQWO\�DGGHG�DQG�QXPEHU�RI�REVHUYDWLRQV�LV�IHZ���

�
7KH�FXUUHQWO\�DYDLODEOH�GDWD�XVHG�LQ�WKLV�WKHVLV�FRYHUV�����������SHULRGV��

7KH�QXPEHU� RI� WKH� ILUPV� UHFRUGHG� LQ� WKH� GDWDVHW� LQFUHDVHV� RYHU� WKLV� SHULRG��)RU�
LQVWDQFH�� DW� ����������� WKH� QXPEHU� RI� ILUPV� ZDV� ������ DQG� DW� ����������� WKH�
QXPEHU� KDV� LQFUHDVHG� WR� ������� 7KH� EDODQFH� VKHHWV� DQG� LQFRPH� VWDWHPHQWV� RI�
PDQXIDFWXULQJ� VHFWRU� UHODWHV� WR� ���PDLQ� DQG� ��� VXE�VHFWRUV� DQG� LV� SUHSDUHG� E\�
XWLOL]LQJ� WKH� ILQDQFLDO� DFFRXQWV� RI� WKRVH� ILUPV�� +RZHYHU�� VLQFH� WKH� ILUP�OHYHO�
DFFRXQWV� DUH� FRQILGHQWLDO�� WKH� WKHVLV� ZLOO� RQO\� FRYHU� ��� VXE�VHFWRUV� RI�
PDQXIDFWXULQJ� VHFWRU�� 7KH� OLVW� RI� WKHVH� VXE�VHFWRUV� DQG� GHILQLWLRQV�� FODVVLILHG�



� ���

DFFRUGLQJ� WR�1$&(��1RPHQFODWXUH�*HQHUDOH�GHV�$FWLYLWHV�(FRQRPLTXH�GDQV� OHV�
&RPPXQDXWHV�(XURSHHQQHV���5HY�����LV�JLYHQ�EHORZ��LQ�7DEOH�����

�

7DEOH����7KH�OLVW�RI�VXE�VHFWRUV�RI�PDQXIDFWXULQJ�VHFWRU��
'$��� 0DQXIDFWXUH�RI�)RRG�3URGXFWV��%HYHUDJHV�DQG�7REDFFR�
'$��� 0DQXIDFWXUH�RI�7REDFFR�3URGXFWV�
'%��� 0DQXIDFWXUH�RI�7H[WLOHV�
'%��� 0DQXIDFWXUH�RI�:HDULQJ�$SSDUHO��'UHVVLQJ�DQG�'\HLQJ�RI�)XU�
'&�� 0DQXIDFWXUH�RI�/HDWKHU�DQG�/HDWKHU�3URGXFWV�
''�� 0DQXIDFWXUH�RI�:RRG�DQG�:RRG�3URGXFWV�
'(�� 0DQXIDFWXUH�RI�3XOS��3DSHU�DQG�3DSHU�3URGXFWV�DQG�3XEO��	�3ULQWLQJ�
')�� 0DQXIDFWXUH�RI�&RNH��5HILQHG�3HWU��3URGXFWV�	�1XFOHDU�)XHO�
'*�� 0DQXIDFWXUH�RI�&KHPLFDOV��&KHPLFDO�3URG��	�0DQ�PDGH�)LEHUV�
'+�� 0DQXIDFWXUH�RI�5XEEHU�DQG�3ODVWLF�3URGXFWV�
',�� 0DQXIDFWXUH�RI�2WKHU�1RQ�PHWDOOLF�0LQHUDO�3URGXFWV�
'-�� 0DQXIDFWXUH�RI�%DVLF�0HWDOV�DQG�)DEULFDWHG�DQG�0HWDO�3URGXFWV�
'.�� 0DQXIDFWXUH�RI�0DFKLQHU\�DQG�(TXLSPHQW�1�(�&��
'/�� 0DQXIDFWXUH�RI�(OHFWULFDO�DQG�2SWLFDO�(TXLSPHQW�
'0�� 0DQXIDFWXUH�RI�7UDQVSRUW�(TXLSPHQW�
'1�� 0DQXIDFWXUH�RI�)XUQLWXUH��0DQXIDFWXULQJ�1�(�&��

�
,Q�D�VKRUWHU�ZD\��WR�IDFLOLWDWH�XQGHUVWDQGLQJ�RI�WKH�GHVFULSWLYH�VWDWLVWLFV�DQG�

WKH�HVWLPDWLRQ�UHVXOWV��WKH�DEEUHYLDWLRQV�RI�WKH�GHSHQGHQW�YDULDEOH�DQG�H[SODQDWRU\�
YDULDEOHV�DQG�WKHLU�IRUPXOL]DWLRQ�OLVWHG�EHORZ�LQ�7DEOH�����

�
�
�
�
�
�
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7DEOH����$EEUHYLDWLRQV�RI�WKH�GHSHQGHQW�DQG�H[SODQDWRU\�YDULDEOHV��
6$/(6� �([SRUW�SHUIRUPDQFH��6KDUH�RI�H[SRUW�VDOHV�LQ�JURVV�VDOHV��
5'�� 5	'�LQWHQVLW\��5	'�H[SHQGLWXUHV���*URVV�VDOHV��

'80��
A dummy variable that is equal to one if the sector’ s average R&D intensity exceeds 
that average of the manufacturing sector’ s, zero otherwise. �

'80��
$�GXPP\�YDULDEOH�WKat is equal to one if the sector’ s average R&D intensity is lower 
than that average of the manufacturing sector’ s, zero otherwise.�

'80�5'� �'80�
5'�
'805'� �'80
5'�
,19�� 6KDUH�RI�JURVV�IL[HG�LQYHVWPHQW�LQ�WRWDO�DVVHWV�
&$3�� &DSLWDO�UDWLR��2ZQ�IXQGV�RYHU�WRWDO�OLDELOLWLHV��
);�� 1HW�H[FKDQJH�SURILWV�RYHU�*URVV�VDOHV�
&5(�� 6KDUH�RI�EDQN�FUHGLWV�LQ�WRWDO�OLDELOLWLHV�
$'9�� 0DUNHWLQJ�LQWHQVLW\��0DUNHWLQJ��VHOOLQJ�DQG�GLVWU��H[SHQVHV�RYHU�JURVV�VDOHV��
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7DEOH����'HVFULSWLYH�'DWD�

�
�7KH�EROG�YDOXHV�LQGLFDWH�WKDW�WKH�VXE�sector’ s average exceeds the average of the manufacturing 
VHFWRU��


�'*��',�� '.��'/��'0� DUH� VFLHQFH� EDVHG� VXE�VHFWRUV��ZKRVH� DYHUDJH� H[SHQGLWXUHV� DUH� KLJKHU�
WKDQ�DYHUDJH�RI�PDQXIDFWXULQJ�VHFWRU��7KH\�DUH�DVVXPHG�DV�PHGLXP�DQG�KLJK�WHFKQRORJ\�LQGXVWULHV�



�$OO�YDOXHV�DUH�SHUFHQWDJHV��
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)RU� WKH�SXUSRVH�RI�FRPSDULVRQ�PHDQV��PHGLDQV��PD[LPXP�DQG�PLQLPXP�
OHYHOV�� VWDQGDUG� GHYLDWLRQV�� FRHIILFLHQW� RI� YDULDWLRQV� DQG� GLVWULEXWLRQV� RI� WKH�
GHSHQGHQW� DQG� LQGHSHQGHQW� YDULDEOHV� DUH� JLYHQ� LQ� 7DEOH� ��� 0HDQV�� VWDQGDUG�
GHYLDWLRQV�DQG�FRHIILFLHQW�RI�YDULDWLRQV�RI�LWV����VXE�VHFWRUV�DUH�DOVR�DYDLODEOH�LQ�
7DEOH� ��� 7KH� EROG� YDOXHV� RI� LQGLFDWRUV� RI� WKH� VXE�VHFWRUV� LQGLFDWH� WKDW� WKH� VXE�
sector’ s average exceeds the average of the manufacturing sector. +RZHYHU�� LW�

VKRXOG� EH� UHPLQGHG� WKDW� RXU� IRFXV� LV� LQWHU�LQGXVWU\� YDULDWLRQV�� GHVFULSWLYH�
VWDWLVWLFV�DUH�DFFHSWHG�WR�EH�UDWKHU�FRPSOHPHQWDU\�WR�WKH�PRGHO�HVWLPDWLRQ��7KH�
HVWLPDWLRQ�UHVXOWV�RI�WKH�PRGHO�ZRXOG�EH�HDVLO\�LQWHUSUHWHG�E\�WKH�KLQWV�SURYLGHG�
E\�WKH�GHVFULSWLYH�VWDWLVWLFV��

�
/RRNLQJ� DW� WKH� EDVLF� FKDUDFWHULVWLFV� RI� WKH�PDQXIDFWXULQJ� VHFWRU� EHWZHHQ�

1990 and 2001, it is seen that the mean of manufacturing sector’ s export share is 

��� SHUFHQW� RI� DOO� VDOHV�� ZKLFK� LPSOLHV� WKDW� H[SRUW� LV� DQ� LPSRUWDQW� LWHP� IRU� WKH�
manufacturing sector’ �VDOH��+RZHYHU��5	'�H[SHQGLWXUHV�DUH�YHU\�ORZ�DQG�KLJKO\�
YRODWLOH : �FRPSDUHG�WR�RWKHU�YDULDEOHV�DQG�FRPSDUHG�WR�H[SRUW�LQWHQVLW\��$OVR��5	'�
LQWHQVLW\� RI� WKH� KLJK� WHFKQRORJ\� VXE�VHFWRUV� LV� DERYH� WKH� PDQXIDFWXULQJ� VHFWRU�
DYHUDJH�DV�H[SHFWHG��7KH�EDQN�ORDQV�DQG� WKHLU�RZQ�IXQGV��FDSLWDO��DUH�LPSRUWDQW�
VRXUFHV� IRU� WKH� PDQXIDFWXULQJ� VHFWRU�� 7KH� PDQXIDFWXULQJ� VHFWRU� DOVR� JLYHV�
LPSRUWDQFH�WR�WKH�IL[HG�LQYHVWPHQWV��7KH�YRODWLOLW\�RI�WKH�VKDUHV�RI�EDQN�ORDQV�LQ�
WRWDO�OLDELOLWLHV��FDSLWDO�LQWHQVLWLHV�DQG�WKH�VKDUHV�RI�IL[HG�LQYHVWPHQW�LQ�WRWDO�DVVHWV�
KDYH� UHODWLYHO\� ORZ� YRODWLOLW\�� ZKLFK� LPSOLHV� WKDW� WKHVH� WKUHH� YDULDEOHV� DUH�
LQGLVSHQVDEOH� IRU� WKH� VHFWRU��0DUNHWLQJ� LQWHQVLW\� LV� DOVR� DQ� LPSRUWDQW� IDFWRU� WKDW�

������������������������������ ������������������; �6HH�FRHIILFLHQW�RI�YDULDWLRQ�
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PDQXIDFWXULQJ�VHFWRU�FRQFHUQV��7KH�VKDUHV�RI�QHW�IRUHLJQ�H[FKDQJH�SURILWV�LQ�WRWDO�
VDOHV�DUH�DOVR�YHU\�KLJK�DQG�YRODWLOH�LPSO\LQJ�WKDW�FXUUHQF\�ULVN�LV�LQKHUHQW�LQ�WKH�
PDQXIDFWXULQJ�VHFWRU��7KH�KLJK�UDQJHV�EHWZHHQ�PD[LPXP�DQG�PLQLPXP�YDOXHV�RI�
YDULDEOHV�VXJJHVW�WKDW�WKHUH�DUH�JUHDW�YDULDWLRQV�EHWZHHQ�VXE�VHFWRUV��7KLV�UHVXOW�LV�
FRQILUPHG� E\� KLJKO\� SRVLWLYHO\� VNHZHG� GLVWULEXWLRQ� RI� DOO� YDULDEOHV�� 7KLV� UHVXOW�
HPSKDVL]HV�WKDW�WKHUH�LV�DQ�DV\PPHWU\�RI�WKH�GLVWULEXWLRQ�RI�WKH�YDULDEOHV�DURXQG�
LWV�PHDQ��0RUHRYHU�� H[SRUW� LQWHQVLW\��5	'� LQWHQVLW\�� WKH� VKDUH� RI�EDQN� ORDQV� LQ�
WRWDO� OLDELOLWLHV�� WKH� VKDUH� RI� QHW� IRUHLJQ� H[FKDQJH� SURILWV� LQ� WRWDO� VDOHV� DQG�
PDUNHWLQJ�LQWHQVLW\�RI�WKH�PDQXIDFWXULQJ�VHFWRU�DUH�SHDNHG�UHODWLYH�WR�WKH�QRUPDO�
GLVWULEXWLRQ���

�
$V�VHHQ�IURP�7DEOH����0DQXIDFWXUH�RI�0DFKLQHU\�DQG�(TXLSPHQW�1�(�&���

0DQXIDFWXUH�RI�(OHFWULFDO�DQG�2SWLFDO�(TXLSPHQW��'/���0DQXIDFWXUH�RI�7UDQVSRUW�
(TXLSPHQW��'0���0DQXIDFWXUH�RI�&KHPLFDOV��&KHPLFDO�3URG��	�0DQ�PDGH�)LEHUV�
�'*��DQG�0DQXIDFWXUH�RI�2WKHU�1RQ�PHWDOOLF�0LQHUDO�3URGXFWV��',��KDYH�KLJKHU�
PHDQ�WKDQ�PDQXIDFWXULQJ�VHFWRU�DYHUDge. That’ s why, in this thesis, these sectors 

DFFHSWHG� DV� PHGLXP� DQG� KLJK� WHFKQRORJ\� VHFWRUV� DQG� RWKHUV� DFFHSWHG� DV� ORZ�
WHFKQRORJ\� LQGXVWULHV�� )XUWKHUPRUH�� DV� VHHQ� IURP�7DEOH���� WKH�5	'� LQWHQVLW\�RI�
0DQXIDFWXUH� RI� (OHFWULFDO� DQG� 2SWLFDO� (TXLSPHQW� �'/�� DQG� 0DQXIDFWXUH� RI�
7UDQVSRUW� (TXLSPHQW� �'0�� KDYH� KLJKHU� YRODWLOLW\� WKDQ� RWKHU� VXE�VHFWRUV�� 7KH�
SRVVLEOH�UHDVRQ�LV�WKDW�WKH�OHYHO�RI�5	'�LQWHQVLW\�DQG�RWKHU�IDFWRUV�KDYH�QRW�PDGH�
WKHVH�LQGXVWULHV�FRPSHWLWLYH�LQ�LQWHUQDWLRQDO�PDUNHWV�\HW���

�
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7KH�LQWHUHVWLQJ�SRLQW�LQ�WKH�GHVFULSWLYH�VWDWLVWLFV�LV�WKDW�WKH�LQGXVWULHV�ZLWK�
KLJKHU� 5	'� LQWHQVLW\� KDYH� ORZHU� H[SRUW� LQWHQVLW\� FRPSDUHG� WR� PDQXIDFWXULQJ�
sector’ s average. Manufacture of Electrical and Optical Equipment (DL) is the 

RQO\� LQGXVWU\��ZKLFK� KDV� KLJKHU�5	'� H[SHQGLWXUHV� DQG� H[SRUW� LQWHQVLW\��([SRUW�
LQWHQVLW\� DW� WKH� VHFWRUDO� OHYHO� LV� VOLJKWO\� ORZHU� IRU� KLJK� DQG�PHGLXP� WHFKQRORJ\�
VHFWRUV��DQG�LV�KLJKHU�IRU�ORZ�WHFKQRORJ\�LQGXVWULHV��7KLV�ILQGLQJ�LV�FRQWUDGLFWLQJ�
ZLWK�WKH�UHVXOWV�RI�WKH�SUHYLRXV�VWXGLHV�WKDW�ORZ�WHFKQRORJ\�LQGXVWULHV�ZLWK�ORZHU�
5	'�KDV�ORZHU�H[SRUW�LQWHQVLW\�DQG�PHGLXP�DQG�KLJK�WHFKQRORJ\�LQGXVWULHV�ZLWK�
KLJKHU�5	'�KDV�KLJKHU�H[SRUW�LQWHQVLW\��7KLV�UHVXOW�LV�VRPHWKLQJ�WKDW�ZH�H[SHFW��
VLQFH�DV�8\JXU�������DQG��������5RGULN���������/DOO������D��DUJXHV��WKH�7XUNLVK�
manufacturing sector’ s export performance is not determined by technological 

FDSDELOLW\�OLNH�WKH�$VLDQ�7LJHUV���
�
0HDQZKLOH�� 7DEOH� �� FOHDUO\� UHIOHFWV� WKDW� WKH� VHFWRUV� ZLWK� KLJKHU� 5	'�

LQWHQVLW\� �H[FHSW� 0DQXIDFWXUH� RI� (OHFWULFDO� DQG� 2SWLFDO� (TXLSPHQW� �'/��� KDYH�
ORZHU� H[SRUW� LQWHQVLW\�� 7KHUH� DUH� VRPH� KLQWV� LQ� WKH� GHVFULSWLYH� VWDWLVWLFV�� 7KHVH�
VHFWRUV� VXEVLGL]H� WKHLU� 5	'� H[SHQGLWXUHV� ZLWKRXW� DSSO\LQJ� EDQN� ORDQV�� 2Q� WKH�
RWKHU� KDQG�� DV� VHHQ� IURP� 7DEOH� ��� 0DQXIDFWXUH� RI� IRRG� SURGXFWV� �'$�����
0DQXIDFWXUH� RI� WREDFFR� SURGXFWV� �'$����� 0DQXIDFWXUH� RI� WH[WLOHV� �'%�����
PDQXIDFWXUH�RI�ZHDULQJ�DSSDUHO�GUHVVLQJ�DQG�G\HLQJ�RI�IXU��'%�����PDQXIDFWXUH�
RI� OHDWKHU� DQG� OHDWKHU�SURGXFWV� �'&���ZKLFK� DUH� DFFHSWHG� DV� WKH� ORZ� WHFKQRORJ\�
VHFWRUV��FRXOG�KDYH�DFFHVV�WR�EDQN�ORDQV�DQG�LQFHQWLYH�VFKHPHV�HDVLO\��VLQFH�WKH\�
are traditional export sectors. That’ s why these sectors have relatively higher 

H[SRUW�LQWHQVLW\��6LPSO\��KLJKHU�5	'�LQWHQVLW\�VHFWRUV�DUH�REOLJHG�WR�DLP�GRPHVWLF�
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PDUNHWV�VLQFH�WKHLU�FRPSHWLWLYHQHVV�GHSHQGLQJ�RQ�WKHLU�ORZ�5	'�LQWHQVLW\��2Q�WKH�
RWKHU�KDQG��ORZ�DQG�PHGLXP�WHFKQRORJ\�VHFWRUV�DUH�DLPLQJ�IRUHLJQ�PDUNHWV�GXH�WR�
WKHLU�DGYDQWDJH�LQ�UHDO�ZDJHV�DQG�SURGXFWLYLW\��

�
0RUHRYHU��WKH�HIIHFWV�RI�WKH�VKDUH�RI�ORZHU�IL[HG�LQYHVWPHQW�UDWHV�LQ�WRWDO�

DVVHWV� RQ� WKH� H[SRUW� SHUIRUPDQFH� DUH� DPELJXRXV�� %HKLQG� WKLV� DPELJXLW\��
LQWHUHVWLQJO\��LQ�WKH�PHGLXP�DQG�KLJK�WHFKQRORJ\�LQGXVWULHV��WKH�VXE�VHFWRUV�H[FHSW�
PDQXIDFWXUH� RI� RWKHU� QRQ�PHWDOOLF� PLQHUDO� SURGXFWV� �',�� KDYH� D� ORZHU� IL[HG�
LQYHVWPHQW�WHQGHQF\��,Q�WKH�ORZ�WHFKQRORJ\�LQGXVWULHV��EHVLGHV��PRVW�RI�WKHP�KDYH�
KLJKHU�IL[HG�LQYHVWPHQW�UDWHV��WKH�HIIHFWV�RQ�H[SRUW�SHUIRUPDQFH�LV�VWLOO�DPELJXRXV���

�
,W� LV� H[SHFWHG� WKDW� WKH� HPSKDVLV� RQ� WKH� VKDUH� RI� PDUNHWLQJ�� VHOOLQJ� DQG�

GLVWULEXWLRQ� H[SHQVHV� LQFOXGLQJ� DGYHUWLVHPHQW� FRVW� LQ� WRWDO� VDOHV� JHQHUDOO\� UHVXOW�
ZLWK� ORZHU� H[SRUW� LQWHQVLW\��+RZHYHU�� WKLV� ILQGLQJ� LV� VRPH� KRZ� WUXH�� ,Q� �� VXE�
VHFWRUV��'$����'(��'*��',��'.�DQG�'1��WKHUH�LV�KLJKHU�PDUNHWLQJ�LQWHQVLW\�ZLWK�
ORZHU�H[SRUW�LQWHQVLW\��0RUHRYHU�� LQ���VXE�VHFWRUV��'$����'%����'%����'&�DQG�
'-�� WKHUH� LV� ORZHU�PDUNHWLQJ� LQWHQVLW\�ZLWK�KLJKHU�H[SRUW� LQWHQVLW\�� ,QWHUHVWLQJO\��
WKHVH�ILYH�VXE�VHFWRUV�DUH�ORZ�WHFKQRORJ\�LQGXVWULHV��2Q�WKH�RWKHU�KDQG��RQO\�'+�
DQG�'/�KDYH�KLJKHU�PDUNHWLQJ� LQWHQVLW\�ZLWK� KLJKHU� H[SRUW� LQWHQVLW\��$OVR��'&��
')��'0�KDYH� ORZHU�PDUNHWLQJ� LQWHQVLW\�ZLWK� ORZHU�H[SRUW� LQWHQVLW\��7KH� UHVXOWV�
VKRZ�WKDW�WKH�JHQHUDO�WHQGHQF\�LQ�WKH�7XUNLVK�PDQXIDFWXULQJ�VHFWRU�LV�DPELJXRXV�
IRU� WKH� H[SHFWDWLRQV� ZDLWLQJ� ORZHU� PDUNHWLQJ� LQWHQVLW\� EULQJV� KLJKHU� H[SRUW�
SHUIRUPDQFH���



� ���

$QRWKHU� LQWHUHVWLQJ� SRLQW� LV� WKDW� WKH� VXE�VHFWRUV�ZLWK� KLJKHU� FDSLWDO� UDWLR�
WHQG� WR� KDYH� ORZHU� H[SRUW� LQWHQVLW\�� 7KLV� PLJKW� EH� WKH� UHVXOW� RI� 7XUNLVK�
manufacturing sector’ s reliance on labor abundance in the export markets or the 

SUHIHUHQFH�WR�WUDQVIHU�WKHLU�SURILWV�WRZDUGV�WKHLU�GRPHVWLF�PDUNHW�H[SHFWDWLRQV��2QH�
H[FHSWLRQ�WR�WKLV�ILQGLQJ�LV�PDQXIDFWXUH�RI�UXEEHU�DQG�SODVWLFV�SURGXFWV��$OVR��IRXU�
RI�WKH�VXE�VHFWRUV��0DQXIDFWXUH�RI�IRRG�SURGXFWV�EHYHUDJHV�DQG�WREDFFR��'$�����
PDQXIDFWXUH� RI� FKHPLFDOV�� FKHPLFDO� SURG�� DQG� PDQ�PDGH� ILEHUV� �'*���
PDQXIDFWXUH� RI� PDFKLQHU\� DQG� HTXLSPHQW� 1�(�&�� �'.�� DQG� PDQXIDFWXUH� RI�
IXUQLWXUH��'1��ZLWK�ORZHU�FDSLWDO�UDWLR�KDYH�ORZHU�H[SRUW�LQWHQVLW\���

�
:KHQ� ZH� ORRN� DW� WKH� VWDQGDUG� GHYLDWLRQ� DV� D� PHDVXUH� RI� GLVSHUVLRQ� RU�

VSUHDG� LQ� WKH� YDULDEOHV��PDQXIDFWXUHV� RI� WREDFFR� KDV� KLJKHU� GLVSHUVLRQ� WKDQ� WKH�
PDQXIDFWXULQJ� VHFWRU� ZLWK� UHVSHFW� WR� PRVW� RI� WKH� YDULDEOHV�� 7KLV� LPSOLHV� WKDW�
GHYHORSPHQWV� LQ� PDQXIDFWXUHV� RI� WREDFFR� SURGXFWV� �'$���� KDYH� WKH� KLJKHVW�
contribution to the manufacturing sector’ s dispersion. Most� RI� WKH� VHFWRUV� KDYH�
lower dispersion than the manufacturing sector due to manufacturing sector’ s high 

VSUHDG��
�
+RZHYHU�� WKH� VWDQGDUG� GHYLDWLRQ� ZRXOG� SUREDEO\� EH� IRXQG� WR� EH� PRUH�

YDULDEOH�IRU�KLJKHU�PHDQ�YDOXHV�DQG�OHVV�YDULDEOH�IRU�ORZHU�PHDQ�YDOXHV��7R�KDYH�D�
IDLUHU�WHVW�RI�YRODWLOLW\��WKH�FRHIILFLHQW�RI�YDULDWLRQ�ZRXOG�EH�XVHIXO��$FFRUGLQJ�WR�
WKH�UHVXOWV�RI�WKH�FRHIILFLHQW�YDULDWLRQ��WKHUH�LV�QRW�VXFK�D�FOHDU�GLVWLQFWLRQ�EHWZHHQ�
WKH�KLJKHVW�SHUFHQWDJH�RI�VXE�VHFWRUV�HQJDJHG�LQ�5	'�DQG�RWKHU�VXE�VHFWRUV���

�



� ���

7DEOH����&RUUHODWLRQ�&RHIILFLHQWV��6KDUH�RI�([SRUWV�LQ�*URVV�6DOHV������������

6RXUFH��&%57�
�
,Q� WKH� 7DEOH� ��� GLIIHUHQFHV� LQ� H[SRUW� EHKDYLRU� EHWZHHQ� VXE�VHFWRUV� DUH�

DQDO\]HG�� VLQFH� VXE�VHFWRUV� GLIIHU� VXEVWDQWLDOO\� LQ� WKHLU� WHFKQRORJLFDO� EDVH�
�*XVWDYVVRQ�HW�DO���������7DEOH���FRQWDLQV�WKH�FRUUHODWLRQ�FRHIILFLHQW�PDWUL[�RI�WKH�
VKDUH�RI�H[SRUWV�LQ�JURVV�VDOHV�IRU�WKH����VXE�VHFWRUV�RI�WKH�PDQXIDFWXULQJ�VHFWRU��
0RVW� RI� WKH� VXE�sector’ s (except three) correlation coefficients are positive and 

KLJK��LQGLFDWLQJ�WKDW�WKH�H[SRUW�SHUIRUPDQFH�RI�WKH�VXE�VHFWRUV�FKDQJHG�LQ�WKH�VDPH�
ZD\�� +RZHYHU�� WKUHH� VHFWRUV� �0DQXIDFWXUH� RI� 7REDFFR� 3URGXFWV� –� '$����
0DQXIDFWXUH� RI� 3XOS�� 3DSHU� DQG� 3DSHU� 3URGXFWV� DQG� 3XEO�� 	� 3ULQWLQJ� –� '(��
0DQXIDFWXUH�RI�&RNH��5HILQHG�3HWU��3URGXFWV�	�1XFOHDU�)XHO���')��KDYH�GLVSOD\HG�
GLIIHUHQW� H[SRUW� EHKDYLRU� IURP� RWKHU� VXE�VHFWRUV� EHWZHHQ� ����� DQG� ������ 7KLV�
UHVXOW� DOVR� LPSOLHV� WKDW� WKH� WHFKQRORJ\� EDVHG� LQGXVWULHV� RU� WKH� VXE�VHFWRUV� ZLWK�
KLJKHU�5	'�LQWHQVLW\�WKDQ�WKH�DYHUDJH�RI�WKH�PDQXIDFWXULQJ�VHFWRU�FKDQJHG�LQ�WKH�
VDPH�ZD\�ZLWK�JHQHUDO�WUHQG�RI�PDQXIDFWXULQJ�VHFWRU��

�
�

<�=2>@? <�=2>BA <�C">@D <�C">@E <%F <�< <�G <�H <�I <�J <�K <%L <�M <�N <�O <�P
<�=2>@? >
<�=2>BARQ S8T >VU >
<�C">@DWS8T AXEYQ S8T UXZ >
<�C">@EWS8T ?\[]S8T ZX^RS8T A\Z >
<�F S8T AXS]S8T Z�>YS8T ?\^RS8T U�D >
<�< S8T ZXDYQ S8T U�E_S8T ?`ZaS8T S\[bS8T ^`U >
<�G Q S8T ?.>cQ S8T Z\AdQ S8T ^\ZeQ S8T ?\EfQ S.T AXSgS8T ZXE]>
<�H Q S8T ZX[hS8T Z`UiS8T S.>YS8T ZX?dQ S.T ^\^gS8T S`AgS.T U�^j>
<�I S8T AXDYQ S8T >\>kS8T ^`ZaS8T ^`ZlS8T ^XSmS8T U�EnS.T >VUnS8T S\?b>
<�J S8T DoUhQ S8T S\^_S8T D\SRS8T E\EbS8T ?�>pS8T Z\ZqQ S8T UXArQ S8T S\^sS8T ?\Dd>
<�K S8T AXD]S8T >BZaS8T U�DRS8T D.>tS8T A�SmS8T U�SuQ S8T UXZrQ S8T >BAvS8T A�>wS8T E\^d>
<%L S8T AX?YQ S8T ^\^_S8T E\?RS8T D\^bS8T ?X?mS8T ?\[uQ S8T ^.>xS8T S\?yS8T ?.>wS8T E`ZsS8T D\Sd>
<�M S8T ^\[YQ S8T ^\E_S8T AXSRS8T U�EbS8T ZXAzS8T ^\SuQ S8T SoUuS8T S`Z{S8T UXAsS8T D\^|S8T ?oUvS8T D\Dd>
<�N S8T UXZ}Q S8T ^`ZbS8T ?\[RS8T ^`ZlS8T Z�[mS8T S`AqQ S8T ^.>~Q S8T ^\^sS8T >@S|S8T ?`AsS8T UXAsS8T U�?|S8T A\A�>
<�O S8T ?\EYQ S8T Z�>kS8T ?\ERS8T ?`AlS8T ^XEmS8T >BZqQ S8T Z\ArQ S8T >VU�S8T ?`ZsS8T EoUvS8T AX?|S8T AX?|S8T E`AsS8T D\[c>
<�P S8T ?\S Q S8T U�E S8T AXS S8T ^\[ S8T ^X^ S8T UXA Q S8T >VU Q S8T >@E S8T ?`Z S8T AXE S8T AXD S8T D`A S8T E\[ S8T D\^ S8T E\^ >
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)LJXUH����([SRUW�,QWHQVLW\�DQG�5	'�,QWHQVLW\�RI�WKH�0DQXIDFWXULQJ�6HFWRU�����
6RXUFH��&%57�

�
'HVSLWH�RXU�FRQFHUQ�LV�QRW�WKH�HIIHFWV�RI�PDFUR�HFRQRPLF�IDFWRUV�RQ�H[SRUW�

SHUIRUPDQFH��DV�VHHQ�IURP�)LJXUH����WKH�FULVHV�H[SHULHQFHG�LQ������DQG�����������
WKDW� PDMRU� GHYDOXDWLRQV� WRRN� SODFHV�� KDYH� IDYRUDEO\� SRVLWLYH� HIIHFWV� RQ� H[SRUW�
LQWHQVLW\��'HVSLWH� DQ\� UHODWLRQ� EHWZHHQ�YDOXH�RI�7/�DQG�YROXPH�RI�H[SRUWV�� WKLV�
UHVXOW� VXJJHVWV� WKDW� RQH� RI� WKH� PDMRU� HQJLQHV� RI� WKH� H[SRUW� LQWHQVLW\� RI�
PDQXIDFWXULQJ�VHFWRU�LV�VWLOO�GHYDOXHG�ORFDO�FXUUHQF\��ZKLFK�GHFUHDVHV�WKH�FRVW�RI�
WKH�ODERU�DXWRPDWLFDOO\��$IWHU�WKH������DQG�����������FULVHV��H[SRUWV�LQWHQVLW\�RI�
WKH�PDQXIDFWXULQJ�VHFWRU�LQFUHDVHG�HQRUPRXVO\��7KH�VDPH�UHVXOW�LV�YDOLG�IRU�PRVW�
RI� WKH� VXE�VHFWRUV� RI� WKH� PDQXIDFWXULQJ� VHFWRU�� 7KHVH� UHVXOWV� DOVR� YDOLGDWH� WKH�
ILQGLQJV� RI� 8\JXU� �������� 5RGULN� ������� DQG� (U]DQ� DQG� )LOL]WHNLQ� ��������
+RZHYHU�� WKHVH� DVSHFWV� FRXOG� QRW� EH� VWLOO� VRPHWKLQJ� KLQGHULQJ� ERWK� WKH� QHR�
FODVVLFDO�DSSURDFKHV�DQG�WKH�WHFKQRORJ\�EDVHG�WKHRULHV��2Q�WKH�RWKHU�KDQG��)LJXUH�
�� DOVR� LPSOLHV� WKDW� WKHUH� LV� QR� UHODWLRQ� EHWZHHQ� 5	'� LQWHQVLW\� DQG� H[SRUW�
SHUIRUPDQFH�LQ�7XUNLVK�PDQXIDFWXULQJ�LQGXVWU\��
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$V�)LJXUH���LQ�$SSHQGL[�$�SURYLGHV��LQ�WKH�PHGLXP�DQG�KLJK�WHFKQRORJ\�
VXE�VHFWRUV�� ZKHUH� 5	'� H[SHQGLWXUHV� DUH� KLJKHU�� WKHUH� LV� DQ� XSZDUG� WUHQG� LQ�
H[SRUW� LQWHQVLW\� IRU� WKH� ODVW� GHFDGH�� )XUWKHUPRUH��PHGLXP� DQG� KLJK� WHFKQRORJ\�
VHFWRUV�� H[FHSW� PDQXIDFWXUH� RI� FKHPLFDOV�� LQFUHDVH� WKHLU� H[SRUW� LQWHQVLW\� LQ� WKH�
\HDUV�RI�WKH�UHYDOXDWLRQ�RI�WKH�ORFDO�FXUUHQF\��+RZHYHU��VRPH�VXE�VHFWRUV�RI�ORZ�
WHFKQRORJ\��PDQXIDFWXUH� RI� WREDFFR� SURGXFWV� �'$���� DQG�PDQXIDFWXUH� RI� FRNH��
UHILQHG� SHWU�� SURGXFWV� DQG� QXFOHDU� IXHO� �')��� KDYH� QRW� LQFUHDVHG� WKHLU� H[SRUW�
SHUIRUPDQFH��$OO�RI�WKH�VXE�VHFWRUV�ZLWK�KLJKHU�5	'�H[SHQGLWXUHV�LQFUHDVH�WKHLU�
H[SRUW�LQWHQVLW\�HQRUPRXVO\���

�
����(VWLPDWLRQ�5HVXOWV�

�
7KH� SULPDU\� SXUSRVH� RI� WKLV� WKHVLV� LV� WR� LQYHVWLJDWH� WKH� SUHVHQFH� RI� DQ\�

VLJQLILFDQW�LQIOXHQFH�RI�5	'�LQWHQVLW\�RQ�H[SRUW�SHUIRUPDQFH��+RZHYHU��LW�VKRXOG�
EH�NHSW�LQ�PLQG�WKDW�FDSLWDO�LQWHQVLW\��VKDUH�RI�EDQN�ORDQV�LQ�WRWDO�OLDELOLWLHV��VKDUH�
RI�IL[HG�LQYHVWPHQW�LQ�WRWDO�DVVHWV��QHW�IRUHLJQ�H[FKDQJH�SURILWV��PDUNHWLQJ��VHOOLQJ�
DQG� GLVWULEXWLRQ� H[SHQVHV� FRXOG� DOVR� EH� LPSRUWDQW� IDFWRUV� LQ� GHWHUPLQLQJ� H[SRUW�
SHUIRUPDQFH�� 7DEOH� �� JLYHV� WKH� UHVXOWV� RI� WKH� 2/6� PRGHOV� SHU� VHFWRUV� RI�
PDQXIDFWXULQJ� LQGXVWU\� GHPRQVWUDWLQJ� WKDW� ZKHWKHU� 5	'� LQWHQVLW\� RI�
PDQXIDFWXULQJ�VHFWRU��5	'�LQWHQVLW\�RI�ORZ�WHFKQRORJ\�LQGXVWULHV��5	'�LQWHQVLW\�
RI�PHGLXP� DQG�KLJK� WHFKQRORJ\� LQGXVWULHV� DQG� RWKHU� H[SODQDWRU\�YDULDEOHV�KDYH�
VLJQLILFDQW� LPSDFWV� RQ� WKH� H[SRUW� SHUIRUPDQFH�RI� WKH� VXE�VHFWRUV� RI� WKH�7XUNLVK�
PDQXIDFWXULQJ�VHFWRU���

�
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7DEOH����(VWLPDWLRQ�5HVXOWV��2/6�(VWLPDWLRQ��3RROHG�'DWD��1R�ZHLJKWLQJ���
�'HSHQGHQW�9DULDEOH��([SRUW�,QWHQVLW\��

�
�
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�
�

�7KH�YDOXHV�LQ�SDUDQWKHVHV�UHSUHVHQW�VWDQGDUG�HUURUV�DQG�S�YDOXHV��UHVSHFWLYHO\�
�
7DEOH� �� UHSRUWV� WKH� VWDQGDUG� 2/6� HVWLPDWLRQ� UHVXOWV� RI� WKH� PRGHOV� IRU�

LQWHUQDWLRQDO� FRPSHWLWLYHQHVV� DPRQJ� WKH� H[SODQDWRU\� YDULDEOHV� �5	'� LQWHQVLW\��
5	'� LQWHQVLW\� GXPPLHV�� VKDUH� RI� EDQN� ORDQV� LQ� WRWDO� OLDELOLWLHV�� PDUNHWLQJ�
LQWHQVLW\��FDSLWDO�UDWLR�� WKH�UDWLR�RI�QHW�IRUHLJQ�H[FKDQJH�SURILWV�WR�VDOHV��VKDUH�RI�
IL[HG�LQYHVWPHQW� LQ�WRWDO�DVVHWV��GHULYHG�IURP�WKH�GDWD�FRPSLOHG�E\�&%57�XQGHU�

0RGHO�� 0RGHO�� 0RGHO�� 0RGHO�� 0RGHO�� 0RGHO��
25.99 24.48 23.89 25.61 27.93 22.96

(10.19; 0.01)  (10.7; 0.02) (10.3; 0.02) (9.97; 0.01)  (0.107;  (9.8; 0.02)
3.94 5.39 4.31

(2.85; 0.17) (4.44; 0.23) (2.81; 0.12)
0.35 0.32 0.32 0.35 0.37 0.44

 (0.12; 0.01) (0.12; 0.01) (0.12; 0.01) (0.12; 0.01)  (0.12; 0.01) (0.11; 0.00)
0.62 0.64 0.67 0.65

(0.62; 0.25)  (0.54; 0.24)  (0.53; 0.21)  (0.54; 0.23)
-0.17 -0.16 -0.15 -0.16 -0.17

(0.11; 0.12) (0.11; 0.13)  (0.11; 0.15)  (0.11; 0.13) (0.11; 0.12)
0.06 0.06 0.06 0.06

 (0.13; 0.65) (0.13; 0.66) (0.13; 0.65) (0.13; 0.65)
0.20 0.19 0.23 0.24 0.24

 (0.46; 0.66) (0.46; 0.68)  (0.46; 0.61) (0.46; 0.61) (0.45; 0.59)
18.67 18.94

(17.8; 0.29)  (16.32; 
-4.12 3.13

(5.87; 0.48) (3.64; 0.39)
6.01

 (4.52; 0.19)
0.91 0.92 0.92 0.91 0.91 0.92

(0.04; 0) (0.04; 0) (0.04; 0) (0.04; 0)  (0.04; 0)  (0.04; 0)

$GMXVWHG�5
µ

����� ����� ����� ����� ����� �����
��RI�
2EVHUYDWLRQV ��� ��� ��� ��� ��� ���
)�6WDWLVWLFV ������ ������ ������ ����� ������ ������
7HVWV
'XUELQ
V�+�
7HVW ����� ����� ����� ����� ����� �����
:DOG�
�-RLQW�7HVW ����� ����� ������ ����� ������ ������
6DUJDQ�7HVW ���� ���� ����� ���� ����� �����
': ����� ����� ����� ����� ����� �����

'805'

'805'�

;�����

&$3

,19
$'9

'80

&

5'
&5(

);
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WKH� Qame of “ Company Accounts” . These six models presented in Table 8 give 

EULHI�LQIRUPDWLRQ�DERXW�WKH�PRGHOV��0RUH�UHVXOWV�FDQ�EH�REWDLQHG�DERXW�WKH�RWKHU�
PRGHOV� DQG�RWKHU� HIIRUWV� GXULQJ� WKH� FRQVWUXFWLRQ�RI� WKH�PRGHO� IURP�7DEOH���� LQ�
$SSHQGL[�$���

�
%HIRUH� LQWURGXFLQJ� WKH� UHVXOWV�RI� WKHVH�PRGHOV�� LW� VKRXOG�EH�NHSW� LQ�PLQG�

WKDW�� GHVSLWH� 'XUELQ�:DWVRQ� �':�� LQGLFDWLQJ� WKDW� WKHUH� LV� QR� DXWR� FRUUHODWLRQ��
according to Durbin’ s H test, only in the 2

¶X· ��� ¸ · �DQG�� Ê ¹ �PRGHOV��WKHUH�LV�QR�DXWR�
FRUUHODWLRQ�DW�WKH���SHUFHQW�OHYHO���

�
7KH� FRHIILFLHQWV� RI� GHWHUPLQDWLRQ� �DGMXVWHG� 5 º �� RI� DOO� PRGHOV� DUH� DOVR�

DURXQG�������2Q�WKH�FRQWUDU\��PRGHO�LV�MRLQWO\�VLJQLILFDQW��EXW�PRVW�RI�WKH�YDULDEOHV�
DUH� LQVLJQLILFDQW�� %HVLGHV�� WKH� MRLQW� :DOG� WHVW� LV� VLJQLILFDQW� DW� �� SHUFHQW�
VLJQLILFDQFH� OHYHO� LQGLFDWLQJ� WKDW� WKH� SDUDPHWHUV� DVVRFLDWHG� ZLWK� D� JURXS� RI�
H[SODQDWRU\�YDULDEOHV�DUH�QRW�]HUR��7KHUHIRUH��WKHUH�LV�QR�QHHG�WR�RPLW�WKH�YDULDEOHV�
IURP�WKH�PRGHOV���

�
)XUWKHUPRUH��WKH�LQVWUXPHQWV�VKRXOG�EH�RUWKRJRQDO�WR�WKH�HUURU�WHUPV�IURP�

HTXDWLRQV�LQ�RUGHU�WR�EH�YDOLG�LQVWUXPHQWV��LI�WKH�LQVWUXPHQWDO�YDULDEOHV�HVWLPDWLRQ�
WHFKQLTXH�LV�JRLQJ�WR�EH�XVHG��IRU�PRUH�LQIRUPDWLRQ��VHH�6DUJDQ���������7KHUHIRUH��
WKH�URZ� LQWURGXFLQJ� WKH� UHVXOWV�RI� WKH�6DUJDQ�7HVW��ZKLFK� LV�DOUHDG\�SURYLGHG�E\�
G\QDPLF�SDQHO�GDWD�SDFNDJH�GDWD�RI�2[�RI�*,9(:,1��VRIWZDUH��LQ�RUGHU�WR�ILQG�
RXW�ZKHWKHU�WKH�LQVWUXPHQWV�XVHG�LQ�WKH�HTXDWLRQV�DUH�YDOLG��7KH�FULWLFDO�YDOXHV�IRU�
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6DUJDQ� 7HVW� DFFRUGLQJ� WR� &KL�6TXDUH� GLVWULEXWLRQ� DUH� SURYLGHG� LQ� WKH� 7DEOH� ���
ZKHUH�LQ�SDUHQWKHVLV�DUH�SUREDELOLW\�UDWLRV��

�
,Q�WKH�PRGHO���RI�7DEOH����DOO�H[SODQDWRU\�YDULDEOHV�LQFOXGHG�LJQRULQJ�5	'�

LQWHQVLW\�GXPPLHV��7KLV�VLPSOH�PRGHO�LV�DEOH�WR�GHPRQVWUDWH�WKDW�WKH�EDQN�ORDQV�
KDYH� IDYRUDEOH� DQG� VWDWLVWLFDOO\� VLJQLILFDQW� DQG� SRVLWLYH� LQIOXHQFH� RQ� WKH� H[SRUW�
SHUIRUPDQFH�RI� WKH�PDQXIDFWXULQJ�VHFWRU�DW� WKH���SHUFHQW�OHYHO��7KH�VHFWRUV�ZLWK�
KLJKHU� VKDUH� RI� EDQN� ORDQV� LQ� WKHLU� OLDELOLWLHV� KDYH�PRUH� FRQWULEXWLRQV� WR� H[SRUW�
SHUIRUPDQFH��2QH�XQLW�LQFUHDVH�LQ�WKH�VKDUH�RI�EDQN�ORDQV�D�\HDU�DJR�LQFUHDVHG�WKH�
H[SRUW�LQWHQVLW\�E\������XQLWV��5	'�LQWHQVLW\�KDV�WKH�KLJKHVW�SRVLWLYH�FRQWULEXWLRQ�
WR�WKH�H[SRUW�LQWHQVLW\��DV�LW�LV�H[SHFWHG��2QH�XQLW�LQFUHDVH�LQ�5	'�LQWHQVLW\�D�\HDU�
DJR� LQFUHDVHG� WKH� H[SRUW� LQWHQVLW\� E\� ����� XQLW�� FHWHULV� SDULEXV��+RZHYHU��5	'�
LQWHQVLW\�YDULDEOH� LV�LQVLJQLILFDQW�� ,Q� WKH�VDPH�ZD\��FDSLWDO� UDWLR�RI�WKH�ILUPV�KDV�
DGYHUVH�HIIHFWV�RQ�H[SRUW�SHUIRUPDQFH�LV�LQVLJQLILFDQW��2QH�RI�WKH�SRVVLEOH�UHDVRQV�
LV� WKDW�� WKH� KLJKO\� GHSHQGHQF\� RI� H[SRUW� SHUIRUPDQFH� RQ� WKH� ORZ� WHFKQRORJ\�
SURGXFWV�����SHUFHQW��DQG�UHVRXUFH�EDVHG�SURGXFWV�����SHUFHQW���DV�VHHQ�LQ�7DEOH�
��� LQ�$SSHQGL[�$��7KLV� UHVXOW�DOVR� LPSOLHV� WKDW�SURILWV�RI� WKH�ILUPV��ZKLFK�DUH�D�
SDUW�RI� FDSLWDO�RI� ILUPV��KDYH�DOVR�DGYHUVH�HIIHFWV�RQ�H[SRUW�SHUIRUPDQFH�� ,Q� WKH�
ILUVW� PRGHO�� PRUH� LQWHUHVWLQJO\�� WKH� PRGHO� LPSOLHV� WKDW� QHW� IRUHLJQ� H[FKDQJH�
SURILWV��PDUNHWLQJ�LQWHQVLW\�DQG�VKDUH�RI�JURVV�IL[HG�LQYHVWPHQW�LQ�WRWDO�DVVHWV�DUH�
LQVLJQLILFDQW�DQG�KDYH�D�SRVLWLYH�VLJQ��$OVR��WKH�LQWHUFHSW�LQ�WKH�UHJUHVVLRQ��ZKLFK�
LV�WKH�EDVH�OHYHO�RI�WKH�SUHGLFWLRQ�ZKHQ�DOO�RI�WKH�RWKHU�LQGHSHQGHQW�YDULDEOHV�DUH�
]HUR��LV�VLJQLILFDQW���

�
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$OVR�� LQ� WKH� ILUVW� PRGHO�� SUHYLRXV� H[SRUW� LQWHQVLW\� KDV� IDYRUDEOH� DQG�
VWDWLVWLFDOO\� VLJQLILFDQW� DQG� SRVLWLYH� LQIOXHQFH� RQ� WKH� H[SRUW� SHUIRUPDQFH� RI� WKH�
PDQXIDFWXULQJ�VHFWRU�DW�WKH���SHUFHQW�OHYHO�LQGLFDWLQJ�WKDW�SUHYLRXV�H[SRUW�LQWHQVLW\�
KDV�VRPHWKLQJ�WR�FRQWULEXWH�SUHVHQW�H[SRUW�SHUIRUPDQFH���

�
,Q� WKH�PRGHO� �� RI� 7DEOH� ��� DOO� RI� WKH� YDULDEOHV� SURYLGHG� LQFOXGLQJ�5	'�

LQWHQVLW\�GXPP\��'80��DQG�LWV�PXOWLSOLFDWLRQ�ZLWK�5	'�LQWHQVLW\��'805'���$V�
LQ� WKH� � » Ê �PRGHO�� WKH� � ¶\· �PRGHO� ILQGV� H[DFWO\� WKH� VDPH� UHVXOWV� IRU� VKDUH� RI� EDQN�
ORDQV�LQ�WRWDO�OLDELOLWLHV��5	'�LQWHQVLW\��FDSLWDO�UDWLR��PDUNHWLQJ�LQWHQVLW\��VKDUH�RI�
IL[HG�LQYHVWPHQW�LQ�WRWDO�DVVHWV��DQG�VKDUH�RI�QHW�IRUHLJQ�H[FKDQJH�SURILWV�LQ�WRWDO�
VDOHV�� ,Q� WKH� VHFRQG�PRGHO�� D�GXPP\�YDULDEOH� �'80��DQG�PXOWLSOLFDWLRQ�RI� WKLV�
GXPP\�YDULDEOH�ZLWK� WKH�5	'�LQWHQVLW\�RI�WKH�VXE�VHFWRUV�RI� WKH�PDQXIDFWXULQJ�
VHFWRU��'805'��LV�LQFOXGHG��7KH�PRGHO�VXJJHVWV�WKDW�'80�LV�LQVLJQLILFDQW�DQG�
KDV�D�SRVLWLYH�HIIHFW�RQ�H[SRUW�LQWHQVLW\��)XUWKHUPRUH��'805'�LV�LQVLJQLILFDQW�DQG�
KDV� D� QHJDWLYH� VLJQ��:H�FRXOG� QRW� FODLP� WKDW� LQ� WKH�5	'� LQWHQVLYH� VXE�VHFWRUV��
LQFUHDVHV�LQ�5	'�LQWHQVLW\�SRVLWLYHO\�DIIHFW�WKH�H[SRUW�SHUIRUPDQFH�RI�WKHVH�VXE�
VHFWRUV��7KLV�UHVXOW�LV�VRPHWKLQJ�FRQWUDVWHG�ZLWK�ILQGLQJV�RI�.XPDU�DQG�6LGGDUWKDQ�
��������/HGHVPD���������5RSHU�	�/RYH��������DQG�'LMN����������

�
,Q� WKH�PRGHO� �� DQG���� DOO� YDULDEOHV�SURYLGHG�DV� LQ�PRGHO����+RZHYHU�� LQ�

PRGHO����DQ�5	'�H[SHQGLWXUH�GXPP\�YDULDEOH��'80��LV�LQFOXGHG��DQG�LQ�PRGHO�
���PXOWLSOLFDWLRQ�RI� WKLV�GXPP\�YDULDEOH�ZLWK� WKH�5	'�H[SHQGLWXUHV�RI� WKH�VXE�
VHFWRUV�RI� WKH�PDQXIDFWXULQJ�VHFWRU��'805'��LV� LQFOXGHG�� ,Q� WKHVH� WZR�PRGHOV��
ZH� FRXOG� QRW� VWLOO� FODLP� WKDW� 5	'� LQWHQVLW\� SRVLWLYHO\� RU� QHJDWLYHO\� DIIHFW� WKH�
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H[SRUW�SHUIRUPDQFH�RI�WKH�PHGLXP�DQG�KLJK�WHFKQRORJ\�VHFWRUV��7KLV�UHVXOW�LV�DOVR�
VRPHWKLQJ� FRQWUDVWHG� ZLWK� ILQGLQJV� RI� .XPDU� DQG� 6LGGDUWKDQ� �������� /HGHVPD�
��������5RSHU�	�/RYH��������DQG�'LMN���������+RZHYHU��5	'�LQWHQVLW\�GXPP\�LV�
LQVLJQLILFDQW� LQ�RXU�PRGHO�� ,Q� WKH�RWKHU�YDULDEOHV�� WKH�UHVXOWV�DUH�QHDUO\�WKH�VDPH�
ZLWK�WKH�UHVXOWV�RI�WKH�PRGHO���DQG�WKH�PRGHO�����

�
,Q� WKH� ILIWK� PRGHO�� ZH� UHVWULFWHG� WKH� PRGHO� WKURXJK� LQFOXGLQJ� WKH�

H[SODQDWRU\�YDULDEOHV�WR�5	'�LQWHQVLW\��VKDUH�RI�EDQN�ORDQV�LQ�WRWDO�OLDELOLWLHV�DQG�
FDSLWDO� UDWLR� RQO\�� 7KRXJK� VLPSOH�� WKH� ILIWK� PRGHO� DEOH� WR� GHPRQVWUDWH� WKH�
FRHIILFLHQW�RI�WKH�YDULDEOHV�WKRVH�DUH�VWDWLVWLFDOO\�VLJQLILFDQW��$JDLQ��5	'�LQWHQVLW\�
KDV�WKH�KLJKHVW�SRVLWLYH�FRQWULEXWLRQ�WR�H[SRUW�SHUIRUPDQFH��6KDUH�RI�EDQN�ORDQV�LQ�
WRWDO� OLDELOLWLHV� DOVR� KDYH� VLJQLILFDQW� DQG� IDYRUDEOH� SRVLWLYH� HIIHFWV� RQ� H[SRUW�
SHUIRUPDQFH��2Q�WKH�FRQWUDU\��FDSLWDO�UDWLR�RI�VXE�VHFWRUV�KDV�QHJDWLYH�HIIHFWV�RQ�
H[SRUW�SHUIRUPDQFH��7KLV�UHVXOW� LV�FRQWUDVWHG�ZLWK� WKH� OLWHUDWXUH��7KLV�FRXOG�EH�D�
UHVXOW� RI� KLJK�LQIODWLRQDU\� HQYLURQPHQW� WKDW� WKUHDWHQV� WKH� YDOXH� RI� FDSLWDO� E\�
QRPLQDO�WD[DWLRQ�DQG�WKH�GHSHQGHQF\�RI�7XUNLVK�ILUPV�WR�FKHDS�ODERU���

�
,Q� WKH� ODVW� PRGHO� �0RGHO� ���� GLIIHUHQWO\�� D� GXPP\� YDULDEOH� �'80��� LV�

LQWURGXFHG�DQG�PXOWLSOLHG�E\�5	'�LQWHQVLW\��,Q�WKLV�UHVSHFW��ZH�WU\�WR�YDOLGDWH�WKDW�
H[SRUW� EHKDYLRU� RI� ORZ� WHFKQRORJ\� VHFWRUV� LV� PXFK� PRUH� DIIHFWHG� E\� 5	'�
LQWHQVLW\� FRPSDUHG� WR� PHGLXP� DQG� KLJK� WHFKQRORJ\� LQGXVWULHV�� 7KH� HVWLPDWLRQ�
UHVXOWV� VXJJHVW� WKDW�� LQVLJQLILFDQWO\�� RQH� XQLW� LQFUHDVH� LQ� 5	'� LQWHQVLW\� LQ� ORZ�
WHFKQRORJ\� LQGXVWULHV� SUHYLRXV� \HDU� H[SRUW� SHUIRUPDQFH� LQFUHDVHG� WKH� H[SRUW�
LQWHQVLW\�E\������XQLW��+HQFH��ZH�FRXOG�FODLP� WKDW�5	'�LQWHQVLW\� LQIOXHQFHV� WKH�
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H[SRUW� SHUIRUPDQFH� RI� WKH� ORZ� WHFKQRORJ\� VHFWRUV� PXFK� PRUH� WKDQ� RYHUDOO�
SHUIRUPDQFH�RI�WKH�PDQXIDFWXULQJ�VHFWRU��7KLV�UHVXOW�LV�VWLOO�VRPHWKLQJ�LQ�OLQH�ZLWK�
QHR�WHFKQRORJ\� WKHRULHV�� )RU� RWKHU� H[SODQDWRU\� YDULDEOHV�� WKH� UHVXOWV� DUH� H[DFWO\�
WKH�VDPH�ZLWK�WKH�UHVXOWV�RI�0RGHO�����

�
$V�D�FRQFOXVLRQ��WKH�VKDUH�RI�EDQN�ORDQV�LQ�WRWDO�OLDELOLWLHV�KDYH�VLJQLILFDQW�

DQG� SRVLWLYH� LQIOXHQFH� RQ� H[SRUW� SHUIRUPDQFH� DW� WKH� �� SHUFHQW� OHYHO� GXH� WR� WKH�
GLIIHUHQW�JRYHUQPHQW�SROLF\�PHDVXUHV� IRU�H[SRUW�FUHGLWV��ZKLFK�DUH�DFFRXQWHG� LQ�
WKH� EDQN� ORDQV�� IRU� HQFRXUDJLQJ�7XUNLVK� ILUPV� WR� H[SRUW��5	'� LQWHQVLW\� KDV� WKH�
KLJKHVW� SRVLWLYH� FRQWULEXWLRQ� WR� WKH� H[SRUW� LQWHQVLW\�� DV� LW� LV� H[SHFWHG�� 2QH� XQLW�
LQFUHDVH�LQ�5	'�LQWHQVLW\�D�\HDU�DJR�LQFUHDVHG�WKH�H[SRUW�LQWHQVLW\�E\������XQLW��
+RZHYHU��5	'�LQWHQVLW\�YDULDEOH�LV�LQVLJQLILFDQW��$OVR��SUHYLRXV�H[SRUW�LQWHQVLW\�
KDV� IDYRUDEOH�� VWDWLVWLFDOO\� VLJQLILFDQW� DQG� SRVLWLYH� LQIOXHQFH� RQ� WKH� H[SRUW�
SHUIRUPDQFH� RI� WKH� PDQXIDFWXULQJ� VHFWRU� DW� WKH� �� SHUFHQW� OHYHO� LQGLFDWLQJ� WKDW�
SUHYLRXV�H[SRUW�LQWHQVLW\�KDV�VRPHWKLQJ�WR�FRQWULEXWH�SUHVHQW�H[SRUW�SHUIRUPDQFH��
)XUWKHUPRUH�� ZH� ILQG� WKDW� FDSLWDO� UDWLR�� PDUNHWLQJ� LQWHQVLW\�� WKH� VKDUH� RI� IL[HG�
LQYHVWPHQW�LQ�WRWDO�DVVHWV�DQG�WKH�UDWLR�RI�QHW�IRUHLJQ�H[FKDQJH�SURILWV�LQ�WRWDO�VDOHV�
DUH�LQVLJQLILFDQW���
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7KLV�WKHVLV�KDV�DQDO\]HG�WKH�GHWHUPLQDQWV�RI�H[SRUW�SHUIRUPDQFH�E\�XVLQJ�D�
XQLTXH� GDWD� VHW� FRYHULQJ� WKH� EDODQFH� VKHHWV� DQG� LQFRPH� VWDWHPHQWV� RI� WKH� VXE�
VHFWRUV�RI�7XUNLVK�PDQXIDFWXULQJ� VHFWRU��$QRWKHU�DLP�RI� WKH� WKHVLV� LV� WR�DQDO\]H�
GLIIHUHQFHV� LQ� H[SRUW� EHKDYLRU� EHWZHHQ� LQGXVWULHV�� VLQFH� LQGXVWULHV� GLIIHU�
VXEVWDQWLDOO\� LQ� WKHLU� WHFKQRORJLFDO� EDVH�� ,Q� RUGHU� WR� UHDFK� WKLV� WDUJHW�� LW� ZDV�
QHFHVVDU\�WR�FRPELQH�WKH�QHZ�DSSURDFKHV�WR�WKH�DQDO\VLV��,Q�WKLV�UHVSHFW��WKH�QHR�
WHFKQRORJ\�WKHRULHV�KDYH�EHHQ�DGDSWHG�IRU�H[SODLQLQJ�WKH�H[SRUW�EHKDYLRU�RI�VXE�
VHFWRUV� RI� 7XUNLVK� PDQXIDFWXULQJ� VHFWRU�� ,Q� WKHVH� WKHRULHV�� LW� LV� DUJXHG� WKDW�
WHFKQRORJLFDO� DFWLYLWLHV� RI� HQWHUSULVHV� IURP� GHYHORSLQJ� FRXQWULHV� OLNH� 7XUNH\�
ZRXOG�EH�LPSRUWDQW�LQ�H[SODLQLQJ�WKH�RYHUDOO�H[SRUW�SHUIRUPDQFH�RI�PDQXIDFWXULQJ�
VHFWRU��7KH�WKHVLV�DOVR�SXWV�HIIRUW�WR�H[SODLQ�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�HIIHFWV�RI�
5	'�LQWHQVLW\�RQ�H[SRUW�SHUIRUPDQFH�IRU�ORZ�WHFKQRORJ\�VHFWRUV�DQG�PHGLXP�DQG�
KLJK� WHFKQRORJ\� LQGXVWULHV�� +HQFH�� D� PRGHO� XVLQJ� SRROHG� WLPH� VHULHV� DQG� FURVV�
VHFWLRQ� GDWD� LV� DSSOLHG� WR� FRQVWUXFW� RXU� HVWLPDWLRQV� RQ� WKH� GHWHUPLQDQWV� RI�
LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�RI�7XUNLVK�PDQXIDFWXULQJ�VHFWRU��+RZHYHU��LJQRULQJ�
RUJDQL]DWLRQDO�FKDUDFWHULVWLFV�DQG�PDFUR�HFRQRPLF�YDULDEOHV�DQG�GHSHQGLQJ�RQ�WKH�
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EDODQFH�VKHHWV�DQG�SURILW�ORVV�WDEOHV�RI�ILUPV��ZKLFK�DUH�FROOHFWHG�E\�WKH�&%57�LV�
WKH�PDLQ�GUDZEDFN�RI�WKLV�HVWLPDWLRQ��

�
2XU�PDLQ�ILQGLQJV�DUH�VXPPDUL]HG�DV�IROORZV��7KH�HVWLPDWHG�2/6�PRGHOV�

YDOLGDWH� RXU� SUHGLFWLRQ� WKDW� LQ� 7XUNH\�� LW� VKRXOG� EH� UHFRJQL]HG� WKDW� WKHUH� LV� QR�
VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� D� VXE�sector’ s R&D intensity and its export 

LQWHQVLW\��7KLV� ILQGLQJ� LV� WUXH�ERWK� IRU� WKH� ORZ� WHFKQRORJ\� LQGXVWULHV� DQG� IRU� WKH�
KLJK�DQG�PHGLXP�WHFKQRORJ\�LQGXVWULHV��7KXV��WKLV�UHVXOW�LV�VRPHWKLQJ�ZKDW�ZH�DUH�
QRW�H[SHFWLQJ��+RZHYHU��WKH�UHVXOW�FRXOG�EH�UHDOL]HG�GXH�WR�WKH�XQGHUHVWLPDWLRQ�RI�
5	'�H[SHQGLWXUHV�LQ�LQFRPH�VWDWHPHQWV��

�
,Q� WKH� HVWLPDWLRQ� UHVXOWV�� WKH� VKDUH� RI� EDQN� ORDQV� LQ� WRWDO� OLDELOLWLHV� KDV�

VLJQLILFDQW�DQG�SRVLWLYH�LQIOXHQFH�RQ�H[SRUW�SHUIRUPDQFH�DW�WKH���SHUFHQW�OHYHO��7KH�
GLIIHUHQW�JRYHUQPHQW�SROLF\�PHDVXUHV� IRU�H[SRUW�FUHGLWV��ZKLFK�DUH�DFFRXQWHG� LQ�
WKH�EDQN�ORDQV��DQG� ORZ�FRVWV�RI�H[SRUW�FUHGLWV�DUH�HQFRXUDJLQJ�7XUNLVK�ILUPV�WR�
H[SRUW��7KH�DYDLODELOLW\�RI�IXQGLQJ�E\�WKH�EDQNV�WR�WKHVH�ILUPV�LQFUHDVHV�WKH�H[SRUW�
FDSDELOLW\� RI� WKHVH� VXE�VHFWRUV�� 7KXV�� WKH� JRYHUQPHQW� SROLFLHV� VKRXOG� WDUJHW� WKH�
ZHOO�IXQFWLRQLQJ�RI�WKH�ILQDQFLDO�V\VWHP��ZKLFK�GHFUHDVHV�WKH�IXQGLQJ�FRVWV�RI�WKH�
PDQXIDFWXULQJ� ILUPV�� /RZHUHG� IXQGLQJ� FRVWV� ZLOO� DVVXUH� WKDW� WKH�PDQXIDFWXULQJ�
ILUPV� DUH� OLNHO\� WR� EH� FRPSHWLWLYH� LQ� WKH� LQWHUQDWLRQDO� PDUNHWV�� )URP� D� SROLF\�
SHUVSHFWLYH��D�ZHOO�IXQFWLRQLQJ�ILQDQFLDO�V\VWHP�ZLOO�PDNH�WKH�VXEVLGLHV�SURYLGHG�
WR� WKH�H[SRUW�FUHGLWV�XQQHFHVVDU\��+RZHYHU��DV�D�ZLGHO\�DFFHSWHG�IDFW�� ILQDQFLQJ�
WHFKQRORJ\�SRVH�VSHFLDO�FKDOOHQJHV�EHFDXVH�RI�XQFHUWDLQW\�RI�RXWFRPH�DQG�UHODWHG�
DV\PPHWU\� LQ� LQIRUPDWLRQ�� ,W� PXVW� EH� NHSW� LQ� PLQG� WKDW� D� ZHOO�IXQFWLRQLQJ�
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ILQDQFLDO� V\VWHP� DW� UHDVRQDEOH� FRVWV� ZLOO� DOVR� VXSSRUW� H[SRUW� LQWHQVLW\� YLD�
VXSSRUWLQJ�ULVN\�5	'�SURMHFWV���

�
7KH�HVWLPDWLRQ�UHVXOWV�DOVR�YDOLGDWH�WKDW�WKH�FDSLWDO�LQWHQVLW\�GRHV�QRW�KDYH�

VLJQLILFDQW� HIIHFW� RQ� H[SRUW� SHUIRUPDQFH�� 7KLV� LV� DOVR� DQ� LQWHUHVWLQJ� UHVXOW� IRU�
SROLF\�PDNHUV�� ,W� LV�ZDLWHG� WKDW�GXH� WR� ����QRPLQDO� WD[DWLRQ�RI� WKH�FDSLWDO� LQ� WKH�
KLJK�LQIODWLRQDU\�HQYLURQPHQW�DQG�����SUHIHUHQFHV�RI�ILUPV�WR�HPSKDVL]H�RQ�FKHDS�
ODERU��FDSLWDO� LQWHQVLW\�KDV�DGYHUVH�HIIHFWV�RQ�H[SRUW�SHUIRUPDQFH��6XFK�QRPLQDO�
WD[DWLRQ�DGYHUVHO\� LQIOXHQFHV� WKH�FDSLWDO�DFFXPXODWLRQ�RI� WKH� ILUPV�DQG�FKDQQHOV�
WKH� HQWUHSUHQHXUV� WR� FRPSHWH� ZLWK� FKHDS� ODERU�� ,I� WKH� JRYHUQPHQWV� GHPDQG� WKH�
FDSLWDO� LQWHQVLW\�WR�SRVLWLYHO\�LQIOXHQFH�WKH�H[SRUW�SHUIRUPDQFH�RI�WKH�ILUPV��WKH\�
VKRXOG�DYRLG� WKH�KHDY\�HPSKDVLV�RI� LQFRPH�IURP�FDSLWDO�E\�QRPLQDO� WD[DWLRQ� LQ�
WKH�KLJK�LQIODWLRQDU\�HQYLURQPHQWV��2Q�WKH�FRQWUDU\��WKH�JRYHUQPHQWV�VKRXOG�JLYH�
IDYRUV�WR�WKH�ILUPV�WR�DFFXPXODWH�FDSLWDO��

�
0DUNHWLQJ� LQWHQVLW\�� VKDUH� RI� IL[HG� LQYHVWPHQW� LQ� WRWDO� DVVHWV� DQG� QHW�

IRUHLJQ�H[FKDQJH�SURILWV�WR�JURVV�VDOHV�UDWLR�KDYH�LQVLJQLILFDQW�DQG�SRVLWLYH�HIIHFWV�
RQ� H[SRUW� SHUIRUPDQFH�� 7KH� SRVLWLYH� HIIHFWV� RQ� H[SRUW� SHUIRUPDQFH� RI� WKHVH�
H[SODQDWRU\� YDULDEOHV� LV�ZKDW�ZH�DUH� H[SHFWHG�� EXW� WKH� LQVLJQLILFDQFH� LV� D� UHVXOW�
ZKDW�ZH�DUH�QRW�H[SHFWLQJ�IURP�RXU�HVWLPDWLRQ�UHVXOWV���

�
$OVR�� IURP� RXU� GHVFULSWLYH� DQDO\VLV�� LW� LV� XQGHUVWRRG� WKDW� WKH� FULVHV�

H[SHULHQFHG� LQ� ����� DQG� ���������� KDYH� IDYRUDEO\� LQIOXHQFHG� WKH� H[SRUW�
SHUIRUPDQFH�� ,Q� WKHVH� FULVHV�� 7XUNH\� LPSOHPHQWHG� JUHDW� GHYDOXDWLRQV� WR� DOORZ�
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H[SRUW�ERRPV�E\�UHVWULFWLQJ�GRPHVWLF�GHPDQG�YLD�UHDO�FRVW�UHGXFWLRQV��'HVSLWH�WKH�
arguments of Taymaz and Özçelik (2001), the export booms were not an illusion; 

RQ�WKH�FRQWUDU\��WKHLU�HIIHFWV�KDYH�EHHQ�SHUPDQHQW��2Q�WKH�RWKHU�KDQG��WKH�PDMRU�
GHYDOXDWLRQV� KDYH� QR� HIIHFW� RQ� WKH� YROXPH� RI� H[SRUWV�� ,W� LV� VHHQ� WKDW�� DIWHU� WKH�
LPSOHPHQWDWLRQ�RI�IOH[LEOH�H[FKDQJH�UDWHV�� WKH� LQFUHDVH�LQ�WKH�YROXPH�RI�H[SRUWV�
DFFHOHUDWHG���

�
$V�VHHQ�IURP�)LJXUH����DIWHU�WKH�FULVHV�ZLWK�PDMRU�GHYDOXDWLRQV��WKH�H[SRUW�

LQWHQVLW\��QRW�YROXPH��RI�WKH�PDQXIDFWXULQJ�VHFWRU�LQFUHDVH�VKDUSO\��DQG�DIWHUZDUGV�
WKH�PDQXIDFWXULQJ�VHFWRU�SUHVHUYH� LWV�H[SRUW� LQWHQVLW\��6LPSO\�� WKH� LOOXVLRQ� LV�QRW�
WKH� H[SRUWV�� EXW� DV� (VHU� ������� DUJXHV�� LW� LV� WKH� GHFUHDVLQJ� SURILWDELOLW\� RI� WKH�
H[SRUWV��)XUWKHUPRUH�� LW�VKRXOG�EH�NHSW�LQ�PLQG�WKDW��7XUNH\�VKRXOG�HVFDSH�IURP�
WKH� H[SRUW� LQWHQVLWLHV� DFKLHYHG� E\� GHYDOXDWLRQV� WR� SUHYHQW� WKH� GHFUHDVHV� LQ� WKH�
ZHOIDUH� RI� WKH� VRFLHW\�� 6KH� VKRXOG� JLYH� HPSKDVLV� RQ� ���� WKH� IOH[LELOLW\� RI�

H[FKDQJH�UDWH��QRW�GHYDOXDWLRQV������VXSSRUWLQJ�5	'�VXEVLG\�SURJUDPV��DQG�����
D�ZHOO�IXQFWLRQLQJ�ILQDQFLDO�V\VWHP���

�
,Q�VKRUW��LQ�SROLF\�WHUPV��WKH�UHVXOWV�RI�RXU�HVWLPDWLRQV�HPSKDVL]H�WKDW�WKHUH�

LV� QR� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� H[SRUW� SHUIRUPDQFH� DQG� 5	'� LQWHQVLW\��
ZKLFK�FRXOG�EH�D�UHVXOW�RI�XQGHUUHSRUW�RI�5	'�H[SHQGLWXUHV�LQ�LQFRPH�VWDWHPHQWV�
DQG� UHDOL]DWLRQ� RI� LWV� HIIHFWV� LQ� WKH� ORQJ� UXQ�� 7KH� VDPH� UHVXOWV� DUH� DOVR� WUXH� IRU�
PDUNHWLQJ� LQWHQVLW\�� IRUHLJQ� H[FKDQJH� SURILWV�� IL[HG� LQYHVWPHQW� LQWHQVLW\�� FDSLWDO�
LQWHQVLW\�� 2Q� WKH� RWKHU� KDQG�� D� ZHOO� IXQFWLRQLQJ� ILQDQFLDO� V\VWHP�PXVW� DOVR� EH�
UHJDUGHG� DV� D� PXVW� IRU� LQWHUQDWLRQDO� FRPSHWLWLYHQHVV� IRU� 7XUNH\�� )XUWKHU� VRPH�
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VW\OL]HG� IDFWV�RQ� H[SRUW�SHUIRUPDQFH�RI�7XUNLVK�PDQXIDFWXULQJ� LQGXVWU\� FRQILUP�
WKDW� WKH� LQFUHDVH� LQ� YROXPH� RI� H[SRUWV� DFFHOHUDWHG� DIWHU� WKH� LPSOHPHQWDWLRQ� RI�
IOH[LEOH� H[FKDQJH� UDWH� SROLF\�� :KLOH�� H[SRUW� LQWHQVLW\� LV� DIIHFWHG� E\� WKH� PDMRU�
GHYDOXDWLRQV�H[SHULHQFHG�LQ������DQG�������
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'80� 9.24* 10.0*
'80�5' 5.85 8.38* 8.76*
$5��� 0.90* 0.91* 0.91* 0.91* 0.90* 0.91*

$GMXVWHG�5 ñ ������ ������ ������ ������ ������ ������
��RI�2EVHUYDWLRQV ��� ��� ��� ��� ��� ���
': ���� ���� ���� ���� ���� ����



� ����

7DEOH� ����/HDGLQJ�'HYHORSLQJ� ([SRUWHUV� LQ� ������ GLVWULEXWLRQ� E\� WHFKQRORJLFDO�
FDWHJRU\�DQG�JURZWK�UDWHV�����������


�5%��5HVRXUFH�EDVHG���/7��/RZ�WHFKQRORJ\���07��0HGLXP�WHFKQRORJ\���+7��+LJK�WHFKQRORJ\��
�)RU�PRUH�LQIRUPDWLRQ��VHH�/DOO������E��

ò�ómô õ<ö
÷-øUù ú ö
û öUô ü�öUõ
ý�ú<þ ô ÿ ø
��ô õ��\ö�� øUù ú
ý ö�� ö��
	Aô ö
û ó<öUô � öUõ��
�"ù ö�
�ô �
� ómô � � ô �\ô õ ú 	
� õ�� ø õ ú 	Aô ö
� õ���ô ö
�-ø õ�� ÷-ø õ��
û��mù �(ú �

ò�ómô õ<ö
÷-øUù ú ö
û öUô ü�öUõ
ý�ú<þ ô ÿ ø
��ô õ��\ö�� øUù ú
ý ö�� ö��
	Aô ö
û ó<öUô � öUõ��
�"ù ö�
�ô �
� ómô � � ô �\ô õ ú 	
� õ�� ø õ ú 	Aô ö
� õ���ô ö
�-ø õ�� ÷-ø õ��
û��mù �(ú �

ò�ómô õ<ö
÷-øUù ú ö
û öUô ü�öUõ
ý�ú<þ ô ÿ ø
��ô õ��\ö�� øUù ú
ý ö�� ö��
	Aô ö
û ó<öUô � öUõ��
�"ù ö�
�ô �
� ómô � � ô �\ô õ ú 	
� õ�� ø õ ú 	Aô ö
� õ���ô ö
�-ø õ�� ÷-ø õ��
û��mù �(ú �
ûUø�� ö��<ö�� ø��vú
� � ��� ú��bú � ø �\ô õ��

ûUø�� ö��
� öUõ ��� ömÿ ���mù úAù 	

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

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

 �!�"#�%$
�
��" &�$
����" '�$
 (��" '�$
��)�" !�$
�*&�" !�$
 (��"  �$
&+" )�$
 ���" ,�$
�*&�"#�%$
�
��" &�$
 +" !�$
�
��"  �$
�-'+"  �$
�* �" ,�$

./�0�$ø�� ö���1 $32

 (��"#�
'�)�" 4
4
)�" ,
)
,�" !
'
'
4�&

5�" &

ý�û6�$ø�� ö���1 $027cû6�$ø�� ö���1 $02 �Mû6�$ø�� ö��
1 $02

)
5�" 5

!�" !

�* �"  
)
,�"  
 (��"#�

,
4�"  
'���" &
)�"  
 (��" 5

!�" !
����" ,
4�" 4
&+" ,
�-'+"#�
�*&�" ,
��!�" )
)
!�" ,
,�"  
)
5�" 5
)
��"  
'(" 4
�-'+" &

�*&�"  
��)�" 4
4�" 4
�
��"  
'(" 4
&+" !
��4�"#�
4�" '
)�"8�
����" '
!�"8�
4�" ,
,�" 5
!�"8�
&+"  

'�)�"  
 �)�" '
�
��" '
 � 
 �!�" 5
!
&�" '
����"#�

 ���"  
)
5�" 4
 �,�" 4

��!�"#�
 �)�" 4

'�'
��5�" ,
 ���" )
 ���" 4
)�&�" !
����" !
��5�" 4
�-'+" &
��)�"  
 (��" )

)�'+"  
�
��" !
�* �" ,
 (��" &
�� 
 
 �"  
 ���" &
5�"8�
 
 �" 4
 �&
�-'+" 5
�

����" )
��,�" 5
�-'+" &

'�)�" ,
'9��" '
4� �" !
��)�"  
5�" &
5

)
4�" '
 (��" )
 �'+"#�
��4�" 4
'�4�" )
&�)

)
��" '
 (�

4
)�"#�

4
�

��!�"#�
,
�
�
 �4�" )
��4�"  
�-'+" 4
)
)
'�5�" ,
4�&�" )
4
,�" 5

)
��" 4
4�" !
4�" 5
 �'+" !
�* �"#�
��!�" 5
��5�"  
)�" 4
�*&�"#�
 �)�"#�
�* �"  
 
�
��" !
�-'+"  
�* �" �

4�"  
�* �" 5
�*&�"  
 
 �" 4

�-'+" 5

 �'+" 4
 
&�" !
'(" ,
'(" !
�
�
)
'("8�

��" &

4� �"#�
)�'+" 5
5�"  

 ��
 �!�" 5
)�&�" &
)
��"#�

&+" )

:<;(=
>@?�ACB(D(EFB(E =
G(H0=
IKJ+D =�L
EFJ�>@?
M3?-N�O<B+>@E ACP�QRE ?
L�;(I9B+G8B�SUTFL�=�G9L�=�E ?%SVB+>WTF?�A*XZY%[
[
\

] =�EF?�A^B(D+=
I(IKJ�=
G9?-N�O/B+>@E�SU>WB9_`E ;aY%[
\
b�c#[
\

:<;(=
>W?�A^B(D(EFB(E =
G(H0=
IKJ+D =�L�EFJ�>W?�M3?-N�O/B+>@E ACP�QdEF?
L�;(I9B+G8B�SUTFL�=
G9L�=�E ?%SVB+>WTF?�AeY%[
\
b

&�,�" '
!�" ,
&+" &
 
&

&���"  

'�)�"  
��!�"#�
��,�" &
 �'+"  
 
 �"#�
 �)
'9��" '
����" &

 �)�" &
 �)�" ,
 (��" 4

)
5�" 5
 �,�"  
��4�" 5
,�" 4


