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���Introduction

7KH� HFRQRPLF� GHYHORSPHQW� RI� 9LHWQDP�

LQ� WKH� SDVW� GHFDGHV� PDLQO\� GHSHQGV� RQ� WKH�

DFFXPXODWLRQ� RI� FKHDS� ODERU� DQG� PDWHULDO�

FRVW��$V�WKHVH�LQSXWV�DUH�OLPLWHG��LW�LV�FUXFLDO�

to� improve� the� ef¿ciency� of� capital� and�
ODERU� LQSXW� IDFWRUV� RU� LQFUHDVH� WKH� WRWDO�

IDFWRU�SURGXFWLYLW\��7)3���7)3� LV�DVVRFLDWHG�

ZLWK� WKH� DSSOLFDWLRQ� RI� WHFKQLFDO� DGYDQFHV��

WHFKQRORJLFDO� LQQRYDWLRQ�� LPSURYHPHQW�

RI� PDQDJHPHQW� PHWKRGV�� LPSURYHPHQW� RI�

ZRUNHUV¶� VNLOOV�� ZKLFK� LQGLUHFWO\� OHDG� WR�

HQKDQFH� WKH� ODERU� DQG� FDSLWDO� SURGXFWLYLW\��

*LYHQ�WKH�LPSRUWDQFH�RI�7)3�DV�D�FRQWULEXWRU�

WR� WKH� ORQJ�UXQ� HFRQRPLF� JURZWK�� LW� LV�

QHFHVVDU\�WR�GHWHUPLQH�ZKLFK�IDFWRUV�DUH�OLNHO\�

WR� DIIHFW� WKH� 7)3� DQG� DFW� FRUUHVSRQGLQJO\�

WR� IDFLOLWDWH�7)3� JURZWK��*LYHQ� WKDW� RQH� RI�

the�most� inÀuential� factors� affecting�TFP� is�
UHVHDUFK�DQG�GHYHORSPHQW��5	'��DFWLYLWLHV��

WKLV�VWXG\�DLPV�DW�H[DPLQLQJ�WKH�UHODWLRQVKLS�

EHWZHHQ� 5	'� VSHQGLQJ� DQG� RWKHU� IDFWRUV�

on� TFP� at� ¿rm� level.� Even� though� studies�
about�determinants�of�TFP� at�¿rm� level� are�
FRPPRQ� ZRUOGZLGH� EXW� LQ� 9LHWQDP� WKHUH�

DUH�D�IHZ� UHOHYDQW�VWXGLHV��HVSHFLDOO\�RQ�WKH�

impact� of� R&D� on� TFP� at� ¿rm� level.� One�
of� the�papers�related�to�TFP�at�¿rm�level� in�
9LHWQDP� LV� 7KDQJDYHOX� DQG� &KRQJYLODLYDQ�

(2013),�which�¿nd�that�liquidity�and�access�to�
external�credit�boosts�¿rm�productivity,�with�
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WKH�ODWWHU�SDUWLFXODUO\�LPSHUDWLYH�IRU�H[SRUWLQJ�

and/or� importing� ¿rms.� Nevertheless,� the�
SDSHU�GRHV�QRW�LQYHVWLJDWH�WKH�LPSDFW�RI�5	'�

activities� on�TFP� at� ¿rm� level.�As� a� result,�
we�analyze�The�determinants�of�TFP�at�¿rm-
OHYHO�LQ�9LHWQDP�XVLQJ�D�TXDQWLWDWLYH�PHWKRG�

Literature� review� on� the� TFP� and�
GHWHUPLQDQWV�RI�7)3

�����7)3

TFP�is�de¿ned�as�the�proportion�of�output�
WKDW� LV� QRW� H[SODLQHG� E\� WKH� FRQWULEXWLRQ� RI�

input�factors�(Comin,�2006).�TFP�reÀects�how�
ef¿ciently�and�productively�the�input�factors�
DUH�XVHG�WR�JHQHUDWH�RXWSXW��$FFRUGLQJO\��RQH�

RI�WKH�ZD\V�WR�HQKDQFH�7)3�LV�WR�LPSURYH�WKH�

TXDOLW\� RI� LQSXWV� VXFK� DV� ODERU� DQG� FDSLWDO��

:LWK� WKH�VDPH�DPRXQW�RI� LQSXW�� WKH�DPRXQW�

RI�RXWSXW�FRXOG�EH�ODUJHU�RZLQJ�WR�LPSURYHG�

quality�of�labor,�capital�and�the�ef¿ciency�of�
WKHVH�UHVRXUFHV�

7)3� FDQ� EH� PHDVXUHG� XVLQJ� WKH� 2/6�

HVWLPDWLRQ� ZLWK� WKH� IROORZLQJ� SURGXFWLRQ�

function:

������
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In�Equation�(2),�TFP�is�given�by:
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A� ¿rm’s� observed� TFP� is� given� by� the�
average� ¿rm� ef¿ciency� level� β

�
� DQG� WKH�

REVHUYHG� FRPSRQHQW� �YBLW�� RI� WKH� GHYLDWLRQ�

(ε_it)�from�this�average:

TFP�≡�ω
LW
��=�β
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7)3�LV�HVWLPDWHG�E\�WKH�2/6�PHWKRG�DQG�

FDOFXODWHG�DV�D�UHVLGXDO�UHSUHVHQWLQJ�WKH�OHYHO�

RI�RXWSXW�QRW�DWWULEXWDEOH�WR�WKH�FDSLWDO��ODERU�

and�material�inputs:

������

7KH�7)3�OHYHO�FDQ�EH�REWDLQHG�E\�VROYLQJ�

IRU� �

$GGLWLRQDOO\��WKH�HVWLPDWLRQ�RI�7)3�EDVHG�

RQ�(TXDWLRQ� ���� FRXOG� EH� IDFLOLWDWHG� LQ� WZR�

GLIIHUHQW� PHWKRGV� LQFOXGLQJ� RXWSXW� PHWKRG�

DQG�YDOXH�DGGHG�PHWKRG��7)3�LV�REWDLQHG�DV�D�

UHVLGXDO�IURP�WKH�YDOXHG�DGGHG�EDVHG�&REE�

'RXJODV� SURGXFWLRQ� IXQFWLRQ�� LQ� ZKLFK� UHDO�

YDOXH� DGGHG� LV� XVHG� DV� WKH� WDUJHW� PHDVXUH��

$Q� DOWHUQDWLYH� ZRXOG� EH� WR� XVH� WKH� RXWSXW�

EDVHG� DSSURDFK�� DFFRUGLQJ� WR� ZKLFK� 7)3�

LV� REWDLQHG� DV� D� UHVLGXDO� IURP� WKH� RXWSXW�

EDVHG� SURGXFWLRQ� IXQFWLRQ� DQG� LQWHUPHGLDWH�

SURGXFWLRQ� IDFWRUV� �VXFK� DV� UDZ� PDWHULDOV��

HQHUJ\�DQG�LQWHUPHGLDWH�JRRGV�DQG�VHUYLFHV��

DUH� LQFOXGHG� DV� DGGLWLRQDO� GHWHUPLQDQWV� RI�

SURGXFWLRQ� LQ� WKH� HVWLPDWLRQ�� ,W� KDV� EHHQ�

DUJXHG� WKDW� WKLV� DSSURDFK� LV� WKHRUHWLFDOO\�

PRUH� DSSURSULDWH� DV� LW� SHUPLWV� WKH� H[SOLFLW�

FRQVLGHUDWLRQ� RI� LQWHUPHGLDWH� SURGXFWLRQ�

IDFWRUV� LQ� WKH� WHFKQRORJLFDOO\�GULYHQ� VHFWRU�

OHYHO� JURZWK� �-RUJHQVRQ� 	� 6WLURK�� �������

Nevertheless,� the� lack� of� data� on� deÀated�
LQWHUPHGLDWH�LQSXWV�LQ�WKH�GDWD�VHW�PDNHV�WKH�

YDOXH�DGGHG�DSSURDFK�PRUH�UHOLDEOH�

$SSO\LQJ� WKH� YDOXH�DGGHG� PHWKRG� DQG�

considering�that�value�added�(VA)�is�de¿ned�
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DV� YDOXH� RI� JURVV� RXWSXW� �\�� PLQXV� YDOXH�

generated�by�intermediates:

OQ9$
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Thus,�equations�(6)�and�(5)�then�becomes:

��������

�����'HWHUPLQDQWV�RI�7)3

7KH� GHWHUPLQDQWV� RI� 7)3� SUHVHQWHG� LQ�

WKLV�VHFWLRQ�DUH�DEVRUSWLYH�FDSDFLW\��SROLWLFDO�

af¿liation,� spatial� spillovers,�export�activity,�
and�¿nancial�constraints.

Absorptive�capacity

A�¿rm�with�a�high�level�of�knowledge�is�
OLNHO\�WR�VKRZ�JUHDWHU�SURGXFWLYLW\�FRPSDUHG�

to� a� ¿rm� with� a� relatively� low� level.� The�
¿rm� can� use� its� knowledge� for� productive�
SXUSRVHV�E\�GHYHORSLQJ�DEVRUSWLYH�FDSDFLW\��

$EVRUSWLYH�FDSDFLW\�FDQ�EH�H[SODLQHG�DV�³WKH�

ability�of�a�¿rm�to�recognize�the�value�of�new,�
H[WHUQDO�LQIRUPDWLRQ��DVVLPLODWH�LW��DQG�DSSO\�

LW�WR�FRPPHUFLDO�HQGV��:H�ODEHO�WKLV�FDSDELOLW\�

a� ¿rm’s� absorptive� capacity� and� suggest� it�
is� largely�a� function�of�¿rm’s� level� of�prior�
UHODWHG� NQRZOHGJH´�� 0RVW� VWXGLHV� VHHP� WR�

KDYH� IROORZHG� WKH� VXJJHVWLRQ� RI�&RKHQ�DQG�

Levinthal� (1989),� in�which�R&D� is�used�as�
D�SUR[\�IRU�DEVRUSWLYH�FDSDFLW\��7KH�DXWKRUV�

GHVFULEH�D�GXDO�UROH�IRU�5	'��,Q�RQH�DVSHFW��LW�

GHYHORSV�DEVRUSWLYH�FDSDFLW\��ZKLFK�HQDEOHV�

a�¿rm�to�identify,�absorb�and�exploit�external�
NQRZOHGJH� IRU� SURGXFWLYH� SXUSRVHV�� ZKLFK�

DUH� OLNHO\� WR� LQGLUHFWO\� UHVXOW� LQ�KLJKHU�7)3��

,Q� DQRWKHU� DVSHFW�� 5	'� JHQHUDWHV� SURGXFWV�

and� process� improvements� within� a� ¿rm,�
ZKLFK� DUH� OLNHO\� WR� GLUHFWO\� OHDG� WR� KLJKHU�

7)3��7KLV�GXDO�UROH�VXJJHVWV�WKDW�5	'�LV�WKH�

PRVW�YDOXDEOH�SUR[\�IRU�DEVRUSWLYH�FDSDFLW\�

EHFDXVH�LW�KDV�ERWK�GLUHFW�DQG�LQGLUHFW�HIIHFWV�

RQ�7)3�

Political�Af¿liation

In� the� literature,� politically� af¿liated�
¿rms� have� been� found� to� enjoy� signi¿cant�
advantages� over� non-politically� af¿liated�
ones.�Firstly,�politically�connected�¿rms�tend�
to� bene¿t� in� terms� of� preferential� access� to�
FUHGLW�� 7KLV� DUJXPHQW� ZDV� VXJJHVWHG� E\�

-RKQVRQ� DQG� 0LWWRQ� �������� ZKR� XVHG� D�

sample� of� 424� Malaysian� ¿rms� over� the�
period�of�1997-1998�for�analysis�and�¿nd�that�
WKH� LPSRVLWLRQ� RI� FDSLWDO� FRQWUROV� IROORZLQJ�

the�onset�of�the�Asian�¿nancial�crisis�largely�
bene¿ted� ¿rms� linked� to� the� country’s� then�
SULPH�PLQLVWHU�

Secondly,�politically�af¿liated�¿rms�tend�to�
bene¿t�from�government�contracts.�Goldman�
HW� DO�� ������� H[DPLQHG� WKH� LPSRUWDQFH� RI�

SROLWLFDO�FRQQHFWLRQV�LQ�WKH�8QLWHG�6WDWHV�E\�

DQDO\]LQJ�D� VDPSOH�RI�FRPSDQLHV�EHORQJLQJ�

WR� WKH� 6	3���� EHIRUH� DQG� DIWHU� WKH� �����

PLGWHUP�DQG������JHQHUDO�86�HOHFWLRQV��7KHLU�

UHVXOWV�VKRZ�WKDW�FRPSDQLHV�ZLWK�FRQQHFWLRQV�

WR� WKH� ZLQQLQJ� SDUW\� WHQG� WR� H[SHULHQFH� DQ�

LQFUHDVH�LQ�SURFXUHPHQW�FRQWUDFWV�

Thirdly,� politically� connected� ¿rms� also�
bene¿t� in� terms� of� regulatory� protection.�
)DFFLR� ������� DQDO\]HG� WKH� GLIIHUHQFHV�

EHWZHHQ� SROLWLFDOO\� FRQQHFWHG� DQG� QRQ�

politically� connected� ¿rms� in� a� sample� of�
������� FRPSDQLHV� DFURVV� ��� FRXQWULHV�� +HU�

¿ndings� suggest� that� politically� connected�
¿rms,� in� comparison� with� non-connected�
RQHV�� KDYH� KLJKHU� OHYHUDJH�� ORZHU� WD[DWLRQ��

SRRUHU� DFFRXQWLQJ�� JUHDWHU� PDUNHW� SRZHU��

ORZHU� 52$� DQG� ORZHU� PDUNHW� YDOXDWLRQ��

0RUHRYHU�� GLIIHUHQFHV� ZLWK� QRQ�SROLWLFDOO\�

corrected�¿rms�were�found�to�be�wider�when�
¿rms� are� based� in� countries� characterized�
E\� KLJK� FRUUXSWLRQ� DQG� ZKHQ� SROLWLFDO�

FRQQHFWLRQV� DUH� FORVHU�� DV� LW� LV� WKH� FDVH� IRU�
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FRQQHFWLRQV� ZLWK� FRPSDQ\� RZQHUV� DQG�

PLQLVWHUV�

7KH� DERYH� HPSLULFDO� UHVXOWV� VXJJHVW� WKDW�

politically� connected� ¿rms� are� likely� to�
bene¿t� from� preferential� access� to� credit,�
JRYHUQPHQW�FRQWUDFWV��UHJXODWRU\�SURWHFWLRQ��

and� lower� taxation.� Since� such� bene¿ts�
make�it�easier�for�a�¿rm�to�operate,�political�
FRQQHFWLRQV�DUH�OLNHO\�WR�UHVXOW�LQ�KLJKHU�7)3�

levels.� However,� for� Vietnamese� ¿rms� in�
SDUWLFXODU�� WKH� HPSLULFDO� HYLGHQFH� LV�PL[HG��

suggesting� that� political� af¿liation� has� both�
SRVLWLYH�DQG�QHJDWLYH�HIIHFWV�RQ�SHUIRUPDQFH�

6SDWLDO�6SLOORYHUV

7KH� VSLOORYHUV�� RU� WHFKQRORJLFDO�

externalities,�are�de¿ned�as�the�pool�of�general�
knowledge�to�which�a�¿rm�has�access.�A�¿rm�
FDQ� REWDLQ� WKLV� NQRZOHGJH� LQ� WKH� IROORZLQJ�

ways:�by�being�based�in�a�particular�location�
�VSDWLDO� VSLOORYHUV��� IURP� LWV� LQGXVWULDO�

UHODWLRQV��LQWUD�DQG�LQWHU�LQGXVWU\�VSLOORYHUV���

IURP�LWV�H[SRUW�DFWLYLWLHV��H[SRUW�VSLOORYHUV���

IURP�5	'� DFWLYLWLHV� �5	'� VSLOORYHUV��� DQG�

IURP�)',��)',�VSLOORYHUV���³6SDWLDO�VSLOORYHUV�

or� agglomeration� externalities� are� bene¿ts�
WKDW� DFFUXH� WR� SODQWV� IURP� EHLQJ� ORFDWHG� LQ�

WKH�YLFLQLW\�RI�D�ODUJH�FRQFHQWUDWLRQ�RI�RWKHU�

SODQWV´� �+DUULV�	�0RIIDW���������,Q�JHQHUDO��

such� spillovers� can� be� classi¿ed� as� either�
0DUVKDOOLDQ�RU�-DFRELDQ�

0DUVKDOOLDQ� VSLOORYHUV�� DOVR� NQRZQ� DV�

DJJORPHUDWLRQ�� ORFDWLRQ� RU� VSHFLDOL]DWLRQ�

externalities,�were�¿rst�suggested�by�Marshall�
�������� +H� GHVFULEHG� VSLOORYHUV� DV� D� UDQJH�

of� bene¿ts� for� a� ¿rm� arising� from� being� in�
FORVH�SUR[LPLW\�WR�LQGXVWU\�SHHUV��7KHUHIRUH��

as�suggested�by�Marshall,�if�a�¿rm�develops�
DQ�7)3�HQKDQFLQJ�LQQRYDWLRQ�VXFK�DV�D�QHZ�

ZRUNLQJ� SUDFWLFH� RU� DQ� LQQRYDWLYH� SURGXFW��

other�¿rms�are�likely�to�imitate�and�adopt�it.�

A� contagion,� thus,� develops� from� one� ¿rm�
WR�DQRWKHU��ZKLFK�LV�OLNHO\�WR�UHVXOW�LQ�KLJKHU�

7)3�JURZWK�IRU�WKH�LQGXVWU\�DV�D�ZKROH��2WKHU�

WKDQ� LPLWDWLRQ�GHPRQVWUDWLRQ�� 0DUVKDOOLDQ�

VSLOORYHUV� FDQ�PDQLIHVW� WKHPVHOYHV� LQ� RWKHU�

ZD\V�� 7KH� FORVH� JHRJUDSKLFDO� GLVWDQFH� RI�

¿rms�belonging�to�the�same�industry�fosters�
FRRSHUDWLRQ�� SRWHQWLDOO\� UHVXOWLQJ� LQ� KLJKHU�

LQGXVWU\�7)3�

Firstly,� ¿rms� can� exploit� synergies,� for�
H[DPSOH��E\�FROODERUDWLQJ�RQ�5	'�SURMHFWV�

WR�LPSURYH�SURGXFWV�DQG�SURFHVVHV��6HFRQGO\��

¿rms� located� at� different� levels� within� an�
LQGXVWU\�VXSSO\�FKDLQ�FDQ�GHYHORS�FRPPHUFLDO�

relationships.� Thirdly,� ¿rms� based� in� the�
same� geographical� area� can� bene¿t� from�
sharing� assets.� For� example,� two� ¿rms� can�
UHGXFH� WKHLU� LQSXW� WUDQVSRUWDWLRQ� FRVWV� E\�

MRLQWO\� OHDVLQJ� RU� UHQWLQJ� WUXFNV�� )RXUWKO\��

DV� 0DUVKDOO� ������� VXJJHVWV�� H[WHUQDOLWLHV�

FDQ� EH�PDQLIHVWHG� WKURXJK� WKH�GHYHORSPHQW�

RI� DQ� LQGXVWU\�UHODWHG� ODERU� PDUNHW� SRRO��

This� means� that� in� an� industry-speci¿c�
JHRJUDSKLFDO� DUHD�� ZRUNHUV� ZLOO� GHYHORS�

industry-speci¿c� skills.� This� provides� two�
bene¿ts.�On�the�one�hand,�workers�bene¿t�in�
terms�of� the�ease�of�mobility�from�one�¿rm�
to� another.�On� the�other�hand,�¿rms�bene¿t�
IURP� WKH� RSSRUWXQLW\� WR� PRUH� HDVLO\� KLUH�

VSHFLDOL]HG�ZRUNHUV�WKDQ�LQ�WKH�FDVH�RI�D�PRUH�

LQGXVWU\�GLYHUVH� JHRJUDSKLFDO� DUHD�� 7KHVH�

VSLOORYHUV�DUH� OLNHO\� WR� UHVXOW� LQ�KLJKHU�7)3�

IRU�WKH�LQGXVWU\�DV�D�ZKROH��

'LIIHUHQW� IURP� 0DUVKDOOLDQ� VSLOORYHUV�

DUH� -DFRELDQ� VSLOORYHUV�� DOVR� NQRZQ� DV�

diversi¿cation� or� urbanization� externalities.�
$FFRUGLQJ�WR�+DUULV�DQG�0RIIDW���������WKHVH�

RFFXU� ZKHQ� SODQWV� ORFDWHG� LQ� DQ� LQGXVWU\�

diverse� area� bene¿t� from� the� economies� of�
VFRSH� VXFK� D� ORFDWLRQ� SURYLGHV�� &RPSDUHG�
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WR� 0DUVKDOOLDQ� H[WHUQDOLWLHV�� -DFRELDQ�

H[WHUQDOLWLHV� PDQLIHVW� WKHPVHOYHV� DFURVV�

HFRQRPLF� XQLWV� EHORQJLQJ� WR� GLIIHUHQW�

LQGXVWULHV�

0RUHRYHU��-DFREV��������VXJJHVWV�WKDW�WKH�

GLYHUVLW\�LQ�WHUPV�RI�LQGXVWU\�DQG�RFFXSDWLRQ�

WKDW� FKDUDFWHUL]HV� XUEDQ� HFRQRPLHV� IDYRUV�

WKH� VSLOORYHU� RI� LQQRYDWLRQV� DFURVV� GLIIHUHQW�

industries.�For�example,�an�automotive�¿rm�
can� bene¿t� from� knowledge� acquired� by�
LQWHUDFWLQJ�ZLWK�VFLHQWLVWV�IURP�D�XQLYHUVLW\¶V�

PHFKDQLFDO�HQJLQHHULQJ�UHVHDUFK�GHSDUWPHQW��

7KLV� LQWHUDFWLRQ� JHQHUDWHV� NQRZOHGJH�

VSLOORYHUV� IURP� WKH� UHVHDUFK� GHSDUWPHQW� WR�

the�¿rm,�bringing�bene¿ts�in�terms�of�product�
RU� SURFHVV� LPSURYHPHQWV� DQG� XOWLPDWHO\�

EHLQJ�OLNHO\�WR�UHVXOW�LQ�KLJKHU�7)3��-DFRELDQ�

H[WHUQDOLWLHV� FDQ� DOVR� RFFXU�� IRU� H[DPSOH��

when� a� ¿rm� involved� in� the� production�
RI� DOXPLQXP�� DEVRUEV� NQRZOHGJH� IURP� D�

food� production� ¿rm� located� nearby.� This�
H[DPSOH� VXJJHVWV� WKDW� E\� EHLQJ� ORFDWHG� LQ�

the�same�geographical�area,�¿rms�belonging�
WR� GLIIHUHQW� LQGXVWULHV� FDQ� REWDLQ� PXWXDOO\�

bene¿ts�that�are�likely�to�result�in�higher�TFP.

([SRUWLQJ

(PSLULFDO� UHVXOWV� LQGLFDWH� WKDW� H[SRUWLQJ�

KDV� D� SRVLWLYH� HIIHFW� RQ� 7)3� LQ� WZR�

FRQWUDVWLQJ�YLHZV��2QH�VXJJHVWV� WKDW�7)3� LV�

likely�to�determine�a�¿rm’s�decision�to�export�
DQG� KHQFH� WR� VHOI�VHOHFW� LQWR� D� QHZ�PDUNHW��

7KLV� LV� EHFDXVH� RQO\� WKH� PRVW� SURGXFWLYH�

¿rms�might�be�able� to�afford�the�sunk�costs�
WKDW� HQWHULQJ� LQWR� DQ� H[SRUW� PDUNHW� HQWDLOV��

5REHUWV�DQG�7\ERXW��������DQDO\]HG�WKH�HQWU\�

DQG� H[LW� RI� SODQWV� LQ� IRXU� LQGXVWULHV� LQ� WKH�

&RORPELDQ�PDQXIDFWXULQJ� VHFWRU� GXULQJ� WKH�

years� 1981-1989� and� suggest� that� a� plant’s�
GHFLVLRQ� WR� H[SRUW� LQ� WKH� FXUUHQW� \HDU� LV�

inÀuenced�by�whether�it�exported�in�the�past�

year.�Speci¿cally,� a�plant� has� a�60%�higher�
SUREDELOLW\�WR�H[SRUW�LQ�WKH�FXUUHQW�\HDU�LI�LW�

H[SRUWHG�LQ�WKH�SDVW�\HDU��FRPSDUHG�WR�D�SODQW�

WKDW� KDV� QHYHU� H[SRUWHG�� 7KLV� VXJJHVWV� WKDW�

after�a�¿rm�has�overcome�the�cost�of�entry,�it�is�
more�likely�to�keep�exporting�than�a�¿rm�that�
VWLOO�LV�IDFLQJ�VXFK�FRVWV��7KH�VWXG\�VXJJHVWV�

that�sunk�costs�constitute�a�hurdle�that�a�¿rm�
PXVW�RYHUFRPH�LQ�RUGHU�WR�HQWHU�LQWR�IRUHLJQ�

markets.�Only�the�most�productive�¿rms�are�
DEOH�WR�RYHUFRPH�VXFK�D�KXUGOH�DQG�WKXV�WKH\�

VHOI�VHOHFW�LQWR�WKH�H[SRUW�PDUNHW��,Q�PDNLQJ�

the� decision� of�whether� to� export,� a� ¿rm� is�
OLNHO\�WR�FRQVLGHU�GLIIHUHQW�IDFWRUV�LQFOXGLQJ�

7)3��7KHUHIRUH��7)3�PLJKW�GHWHUPLQH�ZKHWKHU�

or�not�a�¿rm�self-selects�into�a�new�market.

,Q�FRQWUDVW�WR�WKH�³VHOI�VHOHFWLRQ´�YLHZ� LV�

WKH�³OHDUQLQJ�E\�H[SRUWLQJ´�YLHZ��$FFRUGLQJ�

to� this� view,� a� ¿rm� learns� how� to� become�
PRUH� SURGXFWLYH� DQG� FRPSHWLWLYH� WKURXJK�

actually�exporting.�The�more�a�¿rm�exports,�
WKH�PRUH�LW�LV�DEOH�WR�LQFUHDVH�LWV�SURGXFWLYLW\��

Moreover,�exporters�are�likely�to�bene¿t�from�
WKH� FRPPHUFLDO� LQWHUDFWLRQV� WKDW� H[SRUWLQJ�

HQWDLOV�� DV� VXJJHVWHG� E\� *URVVPDQ� DQG�

+HOSPDQ���������7KHUHIRUH��DFFRUGLQJ�WR�WKH�

“learning� by� exporting”� view,� a� ¿rm� learns�
KRZ�WR�LPSURYH�LWV�SURGXFWLYLW\�E\�HQJDJLQJ�

LQ�H[SRUWLQJ�DFWLYLWLHV�

)LQDQFLDO�&RQVWUDLQWV

The� mechanism� through� which� ¿nancial�
KHDOWK� VKDSHV� WKH� SURGXFWLYLW\� SURVSHFWV�

of�a�¿rm� is� that�availability�of� funds� stands�
a� ¿rm� in� good� stead� to� leverage� on� ample�
EXVLQHVV� RSSRUWXQLWLHV�� WR� PDNH� VXSHULRU�

LQYHVWPHQW�GHFLVLRQV��DQG�XOWLPDWHO\�WR�HQMR\�

H[FHSWLRQDO� EXVLQHVV� FDSDFLW\� DQG� DELOLW\� WR�

VXUYLYH� LQ� WKH�PDUNHW��$GGUHVVLQJ�WKLV� LVVXH�

is� vital� in� that� ¿nancial� constraints� have�
DIIHFWHG�PXOWLQDWLRQDO�DFWLYLWLHV�HVSHFLDOO\�LQ�
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GHYHORSLQJ�FRXQWULHV�ZKHUH�WKH�GHYHORSPHQW�

of� ¿nancial� markets� is� usually� limited.� A�
VWXG\� E\� $OIDUR� HW� DO�� ������� VKRZV� WKDW�

¿rms� in� countries� with� well-developed�
¿nancial�markets�tend�to�experience�positive�
gains� in� FDI.� Thus,� reducing� the� ¿nancial�
constraints� of� ¿rms� by� developing� ¿nancial�
PDUNHWV� FRXOG� KDYH�SRVLWLYH� LPSDFWV�RQ� WKH�

productivity�of�¿rms.�This�is�because�if�¿rms�
are� facing� dif¿culties� in� obtaining� external�
¿nancing,�they�must�rely�on�their�own�internal�
funds.�Such�a�situation�would�constrain�¿rms’�
DELOLW\� WR� SXUVXH� SURGXFWLYLW\�HQKDQFLQJ�

SURMHFWV� VXFK� DV� 5	'� H[SHQGLWXUHV� DQG�

capital� investments.� Therefore,� ¿nancial�
FRQVWUDLQWV�� RU� WKH� ODFN� WKHUHRI�� LV� LQGLFDWHG�

WR� KDYH� DQ� LPSDFW� RQ� 7)3�� %DVHG� RQ� WKH�

empirical�evidences,�it�is�expected�that�¿rms�
with�lower�¿nancial�constraints�enjoy�higher�
OHYHOV�RI�SURGXFWLYLW\�

2.�Methodology

�����+\SRWKHVHV

%\�FRPELQLQJ�WKH�H[LVWLQJ�HYLGHQFHV�LQ�WKH�

OLWHUDWXUH��WKLV�VHFWLRQ�SURYLGHV�D�OLVW�RI�IDFWRUV�

DQG�K\SRWKHVHV�DERXW�WKHLU�LPSDFWV�RQ�7)3�DW�

¿rm-level.�The�list�of�factors�includes�R&D,�
KXPDQ� FDSLWDO� XWLOL]DWLRQ�� VWDWH� RZQHUVKLS��

H[SRUWLQJ�� 0DUVKDOOLDQ� VSLOORYHUV�� -DFRELDQ�

spillovers,�and�¿nancial�constraints.�Table�1�
VXPPDUL]LQJ� WKH� IDFWRUV� DQG� K\SRWKHVHV� LV�

DYDLODEOH�DW�WKH�HQG�RI�WKLV�VHFWLRQ�

Absorptive�capacity

$V�PHQWLRQHG� LQ� WKH�DERYH�SDSHUV��5	'�

LV�RQH�RI� WKH�SUR[LHV�RI�DEVRUSWLYH�FDSDFLW\��

Based�on�empirical�results�of�Griliches�(1998)�
DQG�+DUULV�DQG�0RIIDW���������5	'�VSHQGLQJ�

is�expected�to�have�a�signi¿cant�and�positive�
effect�on�Vietnamese�¿rms’�TFP.

Political�Af¿liation

%DVHG�RQ�WKH�HPSLULFDO�UHVXOWV�RI�1JX\HQ�

DQG� 'DQJ� �������� DQ� LQFUHDVLQJ� VKDUH� RI�

VWDWH�RZQHG�SDLG�LQ�FDSLWDO��ZKLFK�UHSUHVHQWV�

political� af¿liation,� is� expected� to� have� a�
negative�effect�on�¿rms’�TFP.

6SDWLDO�VSLOORYHUV

)RU� VSDWLDO� VSLOORYHU�� ZH� LQYHVWLJDWH�

0DUVKDOOLDQ� 6SLOORYHUV� DQG� -DFRELDQ�

6SLOORYHUV�

0DUVKDOOLDQ�6SLOORYHUV

%DVHG� RQ� WKH� GLVFXVVLRQ� LQ� WKH� SUHYLRXV�

VHFWLRQ�DQG�WKH�HPSLULFDO�UHVXOWV�IURP�+DUULV�

	�0RIIDW� ��������0DUVKDOOLDQ� 6SLOORYHUV� LV�

expected� to� have� a� signi¿cant� and� positive�
effect�on�Vietnamese�¿rms’�TFP.

-DFRELDQ�6SLOORYHUV

Firms�are�likely�to�bene¿t�in�terms�of�higher�
7)3� IURP� WKH� LQGXVWULDO�GLYHUVLW\�EHFDXVH� LW�

IDYRUV�WKH�WUDQVPLVVLRQ�RI�LQQRYDWLRQV�DFURVV�

GLIIHUHQW�LQGXVWULHV��%DVHG�RQ�WKH�GLVFXVVLRQ�

LQ� WKH� DERYH� VHFWLRQ�� -DFRELDQ�6SLOORYHUV� LV�

expected� to� have� a� positive� effect� on�¿rms’�
TFP,� meaning� that� Vietnamese� ¿rms� are�
expected� to� bene¿t� in� terms� of� higher� TFP�
IURP� EHLQJ� EDVHG� LQ� DUHDV� FKDUDFWHUL]HG� E\�

LQGXVWULDO�GLYHUVLW\�

([SRUWLQJ

7KHUH� LV� D�³OHDUQLQJ�E\�H[SRUWLQJ´�HIIHFW�

WKDW�ZRXOG�OHDG�WR�DQ�LQFUHDVH�LQ�7)3�RQFH�D�

¿rm�starts�exporting.�By�exporting,�a�¿rm�is�
H[SHFWHG�WR�EHFRPH�PRUH�SURGXFWLYH�VLQFH�LW�

IDFHV�D�ODUJHU�QXPEHU�RI�FRPSHWLWRUV��ZKLFK�

ZLOO� SXVK� LW� WR� XQGHUWDNH� 7)3�HQKDQFLQJ�

measures.�Moreover,� the� ¿rm� is� also� likely�
to� bene¿t� in� terms� of� higher� TFP� from� the�
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FRPPHUFLDO�LQWHUDFWLRQV�WKDW�H[SRUWLQJ�HQWDLOV��,Q�VXPPDU\��H[SRUWLQJ�LV�H[SHFWHG�WR�KDYH�D�

SRVLWLYH�HIIHFW�RQ�7)3�

)LQDQFLDO�&RQVWUDLQWV

Based�on�the�empirical�results�of�Thangavelu�et�al.�(2010),�debt�¿nancing�is�expected�to�be�
signi¿cant�and�to�have�a�negative�effect�on�TFP.

�����(VWLPDWLRQ�0RGHO

,Q� WKLV� VWXG\��7)3� LV�PHDVXUHG� WKURXJK�D�

ORJ�OLQHDU�&REE�'RXJODV�SURGXFWLRQ�IXQFWLRQ�

represented�below:

\
L
�=�β

L
�+�β

O
O
L
�+�β

0
P

L
�+�β

.
N
L
�+�β

;
;

L
�+�ε

L
���(8)

ZKHUH� \�� O�� P�� DQG� N� DUH� WKH� QDWXUDO�

ORJDULWKPV� RI� UHDO� JURVV� RXWSXW��

HPSOR\PHQW�� LQWHUPHGLDWH� LQSXWV�� DQG� WKH�

capital� stock,� respectively,� for� each� ¿rm�
L�� ;BL� � LV� D� YHFWRU� RIYDULDEOHV� GHWHUPLQLQJ�

7)3� LQFOXGLQJ� RZQHUVKLS�� H[SRUWLQJ��

0DUVKDOOLDQ�VSLOORYHUV��-DFRELDQ�6SLOORYHUV��

¿nancial�leverage,�R&D,�and�human�capital�
XWLOL]DWLRQ�

,Q� WKH� RULJLQDO� FHQVXV� RI� WKH� *HQHUDO�

Statistics�Of¿ce� of�Vietnam,� there� does� not�
H[LVW� DQ\� YDULDEOH� WKDW� FDSWXUHV� WKH� DPRXQW�

of�value-added�of�each�¿rm.�Nevertheless,�it�
FDQ� EH�FDOFXODWHG� XVLQJ�RWKHU�GDWD� IURP� WKH�

census.�Considering�that�a�¿rm’s�pro¿t�can�be�
H[SUHVVHG�E\�WKH�VXEWUDFWLRQ�RI�LWV�WRWDO�LQSXW�

from�its�total�output:

Pro¿t�=�total�output�-�total�input���(9)

,Q�ZKLFK�� WRWDO� LQSXW�FDQ�EH�GHFRPSRVHG�

LQWR� GLIIHUHQW� FRPSRQHQWV�� LQFOXGLQJ� ODERU�

wages,� depreciation� costs,� ¿nancing� costs,�
WD[HV�DQG�IHHV��LQWHUPHGLDWH�LQSXWV�DQG�RWKHU�

FRVWV��(TXDWLRQ�����LV�H[SUHVVHG�DV�IROORZV

Pro¿t�=�total�output�-�labor�wage�-�depreciation�
cost�-�¿nancing�cost�-�tax�and�fees�-�other�cost�
��LQWHUPHGLDWH�LQSXWV�������

6LQFH� YDOXH�DGGHG� LV� PHDVXUHG� E\� WRWDO�

RXWSXW� PLQXV� LQWHUPHGLDWH� LQSXWV�� (TXDWLRQ�

(11)�then�becomes:

Value� added� =� pro¿t� +� labor� wage� +�
depreciation�costs�+�¿nancing�costs�+� taxes�
DQG�IHHV���RWKHU�FRVWV�������

Table�1.�The�determinants�of�TFP�and�their�hypotheses

Factor Hypothesis

5HVHDUFK�DQG�'HYHORSPHQW positive�HIIHFW

6WDWH�2ZQHUVKLS QHJDWLYH�HIIHFW

0DUVKDOOLDQ�6SLOORYHUV positive�HIIHFW

-DFRELDQ�6SLOORYHUV positive�HIIHFW

([SRUWLQJ positive�HIIHFW

)LQDQFLDO�&RQVWUDLQWV QHJDWLYH�HIIHFW
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2.3.�Variable�De¿nition�and�Calculations

�����'DWD

The� dataset� of� ¿rms� is� constructed� from�
WKH�$QQXDO�6WDWLVWLFDO�&HQVXVHV�	�6XUYH\V�RI�

(QWHUSULVHV�LQ�������JDWKHUHG�E\�WKH�*HQHUDO�

Statistics� Of¿ce� of� Vietnam.� It� contains�
¿rm-level� information� on� state� ownership�
DQG� SURGXFWLRQ� FKDUDFWHULVWLFV�� VXFK� DV� WKH�

QXPEHU� RI�ZRUNHUV��JURVV� UHYHQXH��ZRUNLQJ�

capital,�materials,� pro¿ts,� and�export/import�
status,� as� well� as� ¿nancial� attributes� such�

as� liquid� assets,� ¿xed� assets,� liabilities� and�
HTXLW\�� DPRQJ�PDQ\�RWKHUV��1HYHUWKHOHVV�� LW�

GRHV�QRW�LQFOXGH�GDWD�RQ�IRUHLJQ�RZQHUVKLS�

7KLV� VWXG\� DWWHPSWV� WR� GHWHUPLQH� ZKLFK�

factors� is� likely� to� affect�TFP� at� ¿rm-level.�
2QH� RI� WKH� YDULDEOHV�RI�LQWHUHVW� LV� 5	'�

VSHQGLQJ�� ZKLFK� LV� D� SUR[\� IRU� NQRZOHGJH�

DFTXLVLWLRQ��7KH�GDWD�JDWKHUHG�E\�WKH�*HQHUDO�

Statistics� Of¿ce� is� ¿ltered� to� only� include�
the� ¿rms� that� report� their� R&D� activities.�

Table�2.�Variable�names,�calculation�and�the�source�of�calculation�method

1DPH Calculation Source
2XWSXW Natural�log�of�¿rm’s�added�value *HKULQJHU�HW�DO��������

&DSLWDO Natural�log�of�¿xed�assets +DUULV�	�0RIIDW�������

/DERU 1DWXUDO�ORJ�RI�QXPEHU�RI�ODERU +DUULV�	�0RIIDW�������

R&D Equal�to�1�if�a�¿rm�invests�in�R&D;�
��LI�RWKHUZLVH

+DUULV�	�0RIIDW�������

R&D�Over�Sales 5DWLR�RI�5	'�VSHQGLQJ�WR�WRWDO�

VDOHV�UHYHQXH
$XWKRU

R&D�Staffs 3URSRUWLRQ�RI�VWDIIV�WKDW�HQJDJH�LQ�

5	'�DFWLYLWLHV
$XWKRU

6WDWH�2ZQHUVKLS
3URSRUWLRQ�RI�SDLG�LQ�FDSLWDO�RZQHG�

E\�WKH�6WDWH
7RFFR�������

0DUVKDOOLDQ�6SLOORYHUV

�,QGXVWU\�DJJORPHUDWLRQ�

1DWXUDO�ORJ�RI�SHUFHQWDJH�VKDUH�RI�

LQGXVWU\�RXWSXW����GLJLW�6,&�FRGHV��

LQ�D�SURYLQFH

+DUULV�	�0RIIDW�������

-DFRELDQ�6SLOORYHUV

�,QGXVWU\�GLYHUVLW\�

1DWXUDO�ORJ�RI�WKH�SURSRUWLRQ�RI�

��GLJLW�LQGXVWULHV��PD[LPXP������

ORFDWHG�LQ�D�SURYLQFH

+DUULV�	�0RIIDW�������

([SRUWLQJ
Equal�to�1�if�a�¿rm�exports;�0�if�
RWKHUZLVH

7RFFR�������

([SRUW�2YHU�6DOHV
'LUHFW�H[SRUW�YDOXH�GLYLGHG�E\�WRWDO�

VDOHV�UHYHQXH
$XWKRU

/HYHUDJH 7RWDO�GHEW�RYHU�WRWDO�DVVHWV 7KDQJDYHOX�HW�DO��������

6RXUFH��E\�DXWKRU
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Therefore,�the�¿nal�dataset�for�this�study�includes�370�observations,�with�¿rms�located�in�58�
RXW�RI����FLWLHV�DQG�SURYLQFHV�LQ�9LHWQDP�

3.�Results

�����'HVFULSWLYH�UHVXOWV

Table�3�shows�the�descriptive�statistics�of�the�variables�used�in�estimating�TFP�of�¿rms.

Table�3.�Variables�descriptive�statistics

Variable Mean 6' Min 0.25 Median 0.75 0D[
2XWSXW 8.95 ���� ���� ���� ���� ����� �����

/DERU ���� ���� ���� ���� ���� ���� 8.99
&DSLWDO ���� ���� ���� ���� ���� 10.84 �����

R&D ���� 0.48 ���� ���� ���� ���� ����

R&D�Over�
6DOHV

���� ���� ���� ���� ���� ���� ����

R&D�Staffs ���� ���� ���� ���� ���� ���� ����

6WDWH�

2ZQHUVKLS
���� ���� ���� ���� ���� ���� ����

0DUVKDOOLDQ�

6SLOORYHUV
���� ���� ����� ����� ���� ���� ����

-DFRELDQ�

6SLOORYHUV
4.18 ���� ���� ���� 4.18 ���� ����

([SRUWLQJ ���� ���� ���� ���� ���� ���� ����

([SRUW�2YHU�

6DOHV
���� ���� ���� ���� ���� ���� ����

/HYHUDJH ���� ���� ���� ���� ���� ���� ����

6RXUFH��FDOFXODWLRQV�E\�DXWKRU

3.2.�Correlation�Analysis

7DEOH���VKRZV�WKH�3HDUVRQ�&RUUHODWLRQ�YDOXHV�DPRQJ�LQGHSHQGHQW�YDULDEOHV�

Table�4.�Pearson�Correlation�matrix�of�independent�variables

Labor Capt. Export. MAR�
Spillovers

Jacobian�
Spillovers Lever. R&D R&D�

Staffs
/DERU �����

&DSLWDO ����� �����
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%DVHG�RQ�WKH�UHVXOW�RI�3HDUVRQ�&RUUHODWLRQ�

PDWUL[�FDOFXODWLRQV��LW�FDQ�EH�VWDWHG�WKDW�PRVW�

RI� WKH� LQGHSHQGHQW� YDULDEOHV� GRHV� QRW� KDYH�

KLJK�FRUUHODWLRQ�ZLWK�HDFK�RWKHU�

3.3.�Regression�Analysis

The� coef¿cients� for� the� determinants� of�
TFP� at� ¿rm-level� in�Vietnam� are� estimated�
using�Equation�(8).�The�independent�variables�

LQFOXGH�WRWDO�FDSLWDO�DQG�WRWDO�ODERU�LQSXW��DQG�

RWKHU� YDULDEOHV� UHSUHVHQWLQJ� GHWHUPLQDQWV�

RI� 7)3� LQFOXGLQJ� RZQHUVKLS�� H[SRUWLQJ��

0DUVKDOOLDQ� VSLOORYHUV�� -DFRELDQ� 6SLOORYHUV��

¿nancial� leverage,�R&D� and� human� capital�
XWLOL]DWLRQ�� 7KH� UHVXOW� RI� HVWLPDWLQJ� WKH�

coef¿cients� of� the� independent� variables�
XVLQJ� RUGLQDU\� OHDVW� VTXDUH� UHJUHVVLRQ� LV�

VKRZQ�LQ�7DEOH���

Table�5.�Result�of�original�model�OLS�estimation

Dependent�variable:
Output Coef¿cient Standard�

Error W P�>�t

/DERU �����


 ����� ����� �

&DSLWDO �����


 0.028 ���� �

6WDWH�2ZQHUVKLS 0.814 ����� ���� �����

([SRUWLQJ �����
 0.158 ���� �����

([SRUW�2YHU�6DOHV ������ ����� ���� �����

Labor Capt. Export. MAR�
Spillovers

Jacobian�
Spillovers Lever. R&D R&D�

Staffs
([SRUWLQJ ����� ����� �����

0DUVKDOOLDQ�

6SLOORYHUV
0.080 ����� -0.008 �����

-DFRELDQ�

6SLOORYHUV
����� ����� 0.148 ������ �����

/HYHUDJH ����� ����� ����� ����� ����� �����

R&D ����� 0.278 ����� -0.048 ����� ������ �����

R&D�Staffs -0.188 ������ ������ ������ ����� 0.038 ������ �����

-DFRELDQ�

6SLOORYHUV
4.18 ���� ���� ���� 4.18 ���� ����

([SRUWLQJ ���� ���� ���� ���� ���� ���� ����

([SRUW�2YHU�

6DOHV
���� ���� ���� ���� ���� ���� ����

/HYHUDJH ���� ���� ���� ���� ���� ���� ����

6RXUFH��FDOFXODWLRQV�E\�DXWKRU
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Dependent�variable:
Output Coef¿cient Standard�

Error W P�>�t

0DUVKDOOLDQ�6SLOORYHUV �����


 0.028 ���� �

-DFRELDQ�6SLOORYHUV �����


 ����� ����

/HYHUDJH �����

 0.186 ���� �����

R&D �����

 ����� ���� �����

R&D�Over�Sales ������ 0.948 ����� 0.801
R&D�Staffs �����


 ����� ���� �����

&RQVWDQW ����� ����� ���� 0.981



�S���������

�S���������
�S������

6RXUFH��FDOFXODWLRQV�E\�DXWKRU

Table�6.�Original�model�statistics�summary

2EV� F-statistics�(11,�358) Prob.�>�F R-squared Adjusted�R-squared
������ �����


 0.8559 0.8515

6RXUFH��FDOFXODWLRQV�E\�DXWKRU

Table�7.�Original�model�analysis�of�variance

Source Sum�of�Squares Degrees�of�freedom Mean�square
0RGHO 1878.409 �� �������

5HVLGXDO �������� 358 .883
7RWDO 2194.684 ��� 5.948

6RXUFH��FDOFXODWLRQV�E\�DXWKRU

7KH�UHJUHVVLRQ�PRGHO�KDV�D�UHODWLYHO\�JRRG�

¿t.�The� value� of� adjust�R-squared� indicates�
that�85.15%�of�the�variance�of�the�dependent�
YDULDEOH� LV� H[SODLQHG� E\� WKH� LQGHSHQGHQW�

variables.� In� other� terms,� 85.15%� of� the�
variance�in�added�value�of�Vietnamese�¿rms�
LQ�WKH�GDWDVHW�ZDV�H[SODLQHG�E\�ODERU��FDSLWDO��

DQG�7)3�

$FFRUGLQJ� WR� WKH� HVWLPDWLRQ� UHVXOW� RI�

WKH� UHJUHVVLRQ� ZLWK� WKH� RULJLQDO� PRGHO��

HLJKW� RXW� RI� HOHYHQ� LQGHSHQGHQW� YDULDEOHV�

are� signi¿cant.� Since� leaving� insigni¿cant�

YDULDEOHV� LQ� WKH� PRGHO�PD\� OHDGV� WR� ELDVHG�

and� inef¿cient�estimates,�a� second�variation�
RI�WKH�PRGHO�ZRXOG�EH�XVHG�WR�UH�HVWLPDWH�WKH�

coef¿cient� of� the� dependent� variables.� The�
UHVXOW� RI�ZKLFK� DUH� WKHQ� FRPSDUHG�ZLWK� WKH�

UHJUHVVLRQ�UHVXOW�RI�WKH�RULJLQDO�³IXOO´�PRGHO�

WR� GHWHUPLQH� ZKHWKHU� WKH� VHFRQG� YDULDWLRQ�

resulted�in�decreased�¿t�of�the�estimation.�The�
VHFRQG�YDULDWLRQ�LQ�WKLV�FDVH�LV�FDOOHG�D�QHVWHG�

PRGHO�� RI�ZKLFK� DQ\� YDULDEOH� LW� LQFOXGHV� LV�

DOVR�LQFOXGHG�LQ�WKH�RULJLQDO�PRGHO��,W�RPLWV�

VRPH�YDULDEOHV�WKDW�LV�SUHVHQWHG�LQ�WKH�RULJLQDO�
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PRGHO�� ,Q�RWKHU�ZRUGV�� WKH� VHFRQG�PRGHO� LV�

a� subset� of� the� ¿rst� model,� hence� the� term�
QHVWHG�

$Q�DSSURDFK�WR�FRPSDUH�QHVWHG�PRGHOV�LV�

E\�XVLQJ�WKH�OLNHOLKRRG�UDWLR�WHVW��/HZLV��HW�DO���

������� 7KH� FRPSDULVRQ� RI� WKH� SHUIRUPDQFH�

EHWZHHQ�WZR�PRGHOV�LV�GRQH�E\�DVVHVVLQJ�WKH�

OLNHOLKRRG� UDWLR� WHVW� VWDWLVWLFV� �/576��� ,W� LV�

FRQYHQWLRQDO�WR�UHMHFW�WKH�QXOO�K\SRWKHVLV�WKDW�

WKH�VLPSOHU�PRGHO�LV�FRQVLVWHQW�ZLWK�WKH�GDWD�

DQG�� WKHUHIRUH�� WR� VHOHFW� WKH� RULJLQDO� PRGHO�

RYHU� WKH�QHVWHG�RQH� LI� WKH�/576�4�H[FHHGV�

WKH�����TXDQWLOH�RI�WKH�UHIHUHQFH�GLVWULEXWLRQ��

,I�WKH�/576�OLHV�EHORZ�WKLV�TXDQWLOH��WKH�QXOO�

K\SRWKHVLV� LV� QRW� UHMHFWHG� DQG� WKH� QHVWHG�

PRGHO�LV�VHOHFWHG�LQ�IDYRU�RI�WKH�RULJLQDO��7KH�

HVWLPDWLRQ�UHVXOWV�XVLQJ�WKH�QHVWHG�PRGHO�DUH�

shown�in�Table�8.
Table�8.�Nested�model�with�OLS�estimation

Dependent�variable:
ln_value_added Coef¿cient Standard�

Error W P�>�t

/DERU �����


 ����� ����� �����

&DSLWDO �����


 0.028 7.80 �����

([SRUWLQJ �����
 ����� ���� 0.083
0DUVKDOOLDQ�6SLOORYHUV �����


 0.028 ���� �����

-DFRELDQ�6SLOORYHUV �����


 ����� ���� �����

/HYHUDJH �����

 0.185 ���� �����

R&D 0.284*** ����� ���� 0.008
R&D�Staffs �����


 ����� ���� �����

&RQVWDQW ������ ����� ����� �����

R-�square 0.8545
Adjusted�R-squared 0.8513




�S���������

�S���������
�S������

6RXUFH��FDOFXODWLRQV�E\�DXWKRU

Table�9.�Nested�model�analysis�of�variance

Source Sum�of�Squares Degrees�of�freedom Mean�square
0RGHO 1875.388 8 �������

5HVLGXDO ������� ��� .884
7RWDO 2194.684 ��� 5.948

6RXUFH��FDOFXODWLRQV�E\�DXWKRU
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,Q� FRPSDULVRQ� WR� WKH�RULJLQDO�PRGHO�� WKH�

QHVWHG� PRGHO� RPLWWHG� WKH� VWDWH� RZQHUVKLS��

H[SRUW�RYHU�VDOHV�DQG�WRWDO�5	'�VSHQGLQJ�RYHU�

VDOHV� UHYHQXH� YDULDEOHV��2Q� WKH� RWKHU� KDQG��

H[SRUW�RYHU�VDOHV�UHYHQXH�DQG�5	'�VSHQGLQJ�

RYHU�VDOHV� UHYHQXH�DUH� LQ�WKH� VDPH�FDWHJRU\�

ZLWK�WKH�([SRUWLQJ�DQG�5	'�YDULDEOHV��7KH\�

ERWK�DFFRXQW�IRU�WKH�LPSDFW�RI�H[SRUWLQJ�DQG�

5	'�RQ�SURGXFWLYLW\�� UHVSHFWLYHO\��2I�HLJKW�

LQGHSHQGHQW� YDULDEOHV� WKDW� HQWHU� WKH� QHVWHG�

model,�all�of�them�are�signi¿cant�at�10%�level.�
7KH�QHVWHG�PRGHO�KDV�DQ�DGMXVWHG�5�VTXDUHG�

¿gure�of�0.8513.�A�¿rst�glance� into� the� two�
adjusted�R-squared�¿gures�reveals�that�there�
H[LVWV� D� UHODWLYHO\� VPDOO� GLIIHUHQFH� EHWZHHQ�

WKH�WZR��,W�LV�H[SHFWHG�WKDW�WKH�RULJLQDO�PRGHO�

does�not�provide�a�better�¿t� than� the�nested�
PRGHO�

7R� HYDOXDWH� WKH� SHUIRUPDQFH� GLIIHUHQFHV�

EHWZHHQ� WKH� RULJLQDO� PRGHO� DQG� WKH� QHVWHG�

PRGHO��WKH�OLNHOLKRRG�UDWLR�WHVW�PXVW�EH�FDUULHG�

RXW�� 7KH� IRUPDO� OLNHOLKRRG� UDWLR� WHVW� UHVXOW�

XVLQJ�67$7$� OUWHVW�FRPPDQG�LV�DYDLODEOH�LQ�

7DEOH����

Table�10.�Likelihood�ratio�test�comparing�original�and�nested�model�result

Likelihood�ratio�chi-squared�statistics�(3) Prob.�>�chi-squared
���� 0.3185

6RXUFH��FDOFXODWLRQV�E\�DXWKRU

The�likelihood�ratio�test�statistics�is�not�signi¿cant�at�5%�level.�Thus,�the�null�hypothesis�is�
QRW�UHMHFWHG�DQG�WKH�QHVWHG�PRGHO�LV�VHOHFWHG�LQ�IDYRU�RI�WKH�RULJLQDO�RQH�

�����0RGHO�'HIHFW�7HVWLQJ

7HVW�IRU�0XOWLFROOLQHDULW\

Table�11�shows�the�VIF�value�for�each�of�the�predictor�in�the�nested�model:

Table�11.�Original�model�analysis�of�variance

Variable VIF 1/VIF
/DERU ���� 0.38
&DSLWDO ���� ����

([SRUWLQJ ��� 0.83

R&D�Staffs ���� 0.85
0DUVKDOOLDQ�6SLOORYHUV ���� 0.86

/HYHUDJH ���� 0.86
-DFRELDQ�6SLOORYHUV ���� 0.86

R&D ���� 0.89
0HDQ�9,) ����

6RXUFH��FDOFXODWLRQV�E\�DXWKRU
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7KH�9,)� YDOXHV� IRU� WKH� VL[� GHWHUPLQDQWV�

RI�7)3�LQFOXGHG�LQ�WKH�PRGHO�DUH�VPDOO�ZLWK�

WKH� ODUJHVW� YDOXH� EHLQJ� RQO\� ����� )RU� /DERU�

DQG� &DSLWDO�� WKH�9,)� YDOXHV� DUH� ODUJHU� WKDQ�

WKH� UHVW�EXW�DUH� VWLOO� LQ� WKH� ORZHU�HQG�RI� WKH�

PRGHUDWHO\�FRUUHODWHG� UDQJH�� :LWK� D� PHDQ�

9,)�RI������LW�FDQ�EH�FRQFOXGHG�WKDW�WKHUH�LV�

QR�PXOWLFROOLQHDULW\�H[LVWLQJ�LQ�WKH�PRGHO�

7HVW�IRU�+HWHURVFHGDVWLFLW\

ZH� WHVWHG� WKH� KHWHURVFHGDVWLFLW\� RI�

WKH� UHVLGXDO� WHUPV�� 2QH� RI� WKH� LPSRUWDQW�

DVVXPSWLRQV� RI� PXOWLSOH� OLQHDU� UHJUHVVLRQ�

XVLQJ� RUGLQDU\� OHDVW� VTXDUH� LV� WKDW� WKHUH�

VKRXOG�EH�QR�KHWHURVFHGDVWLFLW\�RI�UHVLGXDOV��

7KH� IRUPDO� WHVW� IRU� KHWHURVFHGDVWLFLW\� LV�

GRQH� XVLQJ� WKH� %UHXVFK�3DJDQ� WHVW� RU� WKH�

:KLWH¶V� JHQHUDO� WHVW� IRU� KHWHURVFHGDVWLFLW\�

�:LOOLDPV�� ������� %RWK� WKH� %UHXVK�3DJDQ�

WHVW�DQG�:KLWH¶V�JHQHUDO�WHVW�VKRZ�FRQVLVWHQW�

UHVXOWV� IRU� WKH� KHWHURVFHGDVWLFLW\� LVVXH��

%RWK� WHVWV� UHMHFW� WKH� QXOO� K\SRWKHVLV� RI�

KRPRVFHGDVWLFLW\� DW���� OHYHO��7KXV�� LW� FDQ�

EH�VWDWHG� WKDW�WKH�FXUUHQW�UHJUHVVLRQ�PRGHO�

H[KLELWV� KHWHURVFHGDVWLFLW\� LVVXH�� 2QH�

VROXWLRQ� WR� WKH� KHWHURVFHGDVWLFLW\� SUREOHP�

LV�E\�XVLQJ�WKH�(FNHU�:KLWH�VWDQGDUG�HUURUV�

(Croux,�et�al.,�2003),�which�are�de¿ned�as�
EHORQJLQJ� WR� WKH� JURXS� RI� UREXVW� VWDQGDUG�

HUURUV��7KHVH� VWDQGDUG�HUURUV�DUH�HVWLPDWHG�

ZLWKRXW� UHO\LQJ� RQ� WKH� DVVXPSWLRQ� RI�

KRPRVFHGDVWLFLW\��7KH\�UHPDLQ�YDOLG�ZKHQ�

WKH� HUURU� WHUPV� DUH� QRW� LQGHSHQGHQW� DQG�

LGHQWLFDOO\� GLVWULEXWHG� DQG� VXIIHU� IURP�

KHWHURVFHGDVWLFLW\� RU� DXWRFRUUHODWLRQ�� $�

UREXVW�VWDQGDUG�HUURU�FRQVLVWHQWO\�HVWLPDWHV�

WKH� WUXH� VWDQGDUG� HUURU� HYHQ� IRU� QRQ�

LQGHSHQGHQW� DQG� LGHQWLFDOO\� GLVWULEXWHG�

HUURU� WHUPV�� 7KH� UHJUHVVLRQ� UHVXOWV� XVLQJ�

(FNHU�:KLWH� VWDQGDUG� HUURUV� DUH� SUHVHQWHG�

LQ�7DEOH����

,W� VKRXOG�EH�QRWHG� WKDW� WKH�XVH�RI�(FNHU�

:KLWH�UREXVW�VWDQGDUG�HUURUV�GRHV�QRW�FKDQJH�

coef¿cient� estimates.� Since� the� standard�
HUURUV� FKDQJH�� WKH� WHVW� VWDWLVWLFV� SURYLGHV�

more�accurate�p-values�(Allison,�1998).�After�
XVLQJ� UREXVW� VWDQGDUG� HUURU�� DOO� RI� WKH� HLJKW�

independent� variables� are� signi¿cant.� The�
RQO\� QRWDEOH� FKDQJH� LV� WKDW� ([SRUWLQJ� QRZ�

becomes� signi¿cant� at� 5%� level,� while� the�
Leverage�signi¿cant�level�drops�to�10%.

Table�12.�Result�of�OLS�estimation�with�Ecker-White�robust�standard�errors

Dependent�variable:
ln_value_added Coef¿cient Robust�

Standard�Error W P�>�t

/DERU �����


 ����� 18.52 �����

&DSLWDO �����


 ����� ���� �����

([SRUWLQJ �����

 ����� ���� �����

0DUVKDOOLDQ�6SLOORYHUV �����


 ����� 3.18 �����

-DFRELDQ�6SLOORYHUV �����


 ����� ���� �����

/HYHUDJH �����
 ����� 1.89 �����

R&D 0.284*** ����� ���� �����

R&D�Staffs �����


 ����� ���� �����
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Dependent�variable:
ln_value_added Coef¿cient Robust�

Standard�Error W P�>�t

&RQVWDQW ������ 0.854 ����� 0.843




�S���������

�S���������
�S������

6RXUFH��FDOFXODWLRQV�E\�DXWKRU

�����'LVFXVVLRQ

2XU� HVWLPDWLRQ� UHVXOWV� LQGLFDWH� WKDW� WKH�

HODVWLFLWLHV� RI� DGGHG� YDOXH� ZLWK� UHVSHFW� WR�

labor�and�capital�are�positive�and�signi¿cant.�
7KH� UHVXOWV� LQGLFDWH� WKH� H[LVWHQFH� RI�

LQFUHDVLQJ�UHWXUQV�WR�VFDOH�IRU�PRVW�LQGXVWULHV�

ZLWK� DQ� DYHUDJH� VXP� RI� RXWSXW� HODVWLFLWLHV�

equal� to� 1.2,� suggesting� that� ¿rms� produce�
PRUH�RXWSXW�IURP�D�JLYHQ�DPRXQW�RI�LQSXWV�

7KH� UHVXOWV� IRU� WKH� SDUDPHWHU� HVWLPDWHV�

DVVRFLDWHG�ZLWK�;
L
�FDQ�EH�GLVFXVVHG�E\�JURXSLQJ�

WKHP� LQWR� YDULDEOHV� UHODWHG� WR� DEVRUSWLYH�

capacity� (R&D),� political� af¿liation� (State�
RZQHUVKLS��� VSDWLDO� VSLOORYHUV� �0DUVKDOOLDQ��

-DFRELDQ� VSLOORYHUV��� DQG� RWKHU� YDULDEOHV�

�H[SRUWLQJ� DQG� OHYHUDJH��� 7KH� HIIHFWV� RI� WKH�

VWDWH�RZQHUVKLS� RQ� SURGXFWLYLW\� DUH� GLIIHUHQW�

IURP� SUHYLRXV� VWXGLHV� FRQGXFWHG� LQ� RWKHU�

countries.�The�coef¿cient�for�state�ownership�
is� positive� but� insigni¿cant.� The� estimation�
UHVXOW�GRHV�QRW�VKRZ�VXSSRUW�IRU�WKH�K\SRWKHVLV�

WKDW�WKH�LQFUHDVH�LQ�VWDWH�RZQHUVKLS�UHGXFHV�WKH�

productivity�levels�in�¿rm.

6SDWLDO�YDULDEOHV�DUH�LQFOXGHG�LQ�WKH�YHFWRU�

;
L
�in�order�to�measure�whether�¿rms�bene¿t�in�

WHUPV�RI�KLJKHU�7)3�OHYHOV�IURP�WKH�VSLOORYHUV�

DULVLQJ� IURP� WKH� ORFDWLRQ� ZKHUH� WKH\� DUH�

EDVHG��7KHVH�VSDWLDO�YDULDEOHV�DUH�0DUVKDOOLDQ�

VSLOORYHUV� DQG� -DFRELDQ� VSLOORYHUV�� 7KH�

coef¿cients� for� the� variable� representing�
0DUVKDOOLDQ� VSLOORYHUV� DUH� VWDWLVWLFDOO\�

signi¿cant� and� positive.� In� line� with� the�
DUJXPHQWV�RI�0DUVKDOO���������WKH�H[LVWHQFH�RI�

SRVLWLYH�0DUVKDOOLDQ�VSLOORYHUV�LQGLFDWHV�WKDW�

¿rms�are�likely�to�bene¿t�in�terms�of�higher�
7)3� OHYHOV� IURP� WKH� H[WHUQDOLWLHV� DULVLQJ�

IURP� EHLQJ�JHRJUDSKLFDOO\� FORVH� WR� LQGXVWU\�

peers.� In� such� a� situation,� ¿rms� are� likely�
WR� XQGHUWDNH� 7)3�HQKDQFLQJ� DFWLRQV�� VXFK�

DV� LPLWDWLQJ� DQG� DGRSWLQJ� LGHDV� IURP� RWKHU�

¿rms,� cooperating� through� sharing� assets,�
SXUVXLQJ�MRLQW�5	'�SURMHFWV�RU�HQJDJLQJ� LQ�

MRLQW�YHQWXUHV��0RUHRYHU��E\�EHLQJ�EDVHG� LQ�

the� same� area,� ¿rms� are� likely� to� develop�
FRPPHUFLDO� UHODWLRQVKLSV�ZLWK� VXSSOLHUV�DQG�

FXVWRPHUV�DQG�WR�HQMR\�WKH�KLJKHU�DYDLODELOLW\�

RI�DQ�LQGXVWU\�VSHFLDOL]HG�ODERU�SRRO��HQDEOLQJ�

WKHP�WR�LPSURYH�WKHLU�SURGXFWLYLW\��)URP�WKHVH�

UHVXOWV��LW�FDQ�EH�LQIHUUHG�WKDW�SROLF\�PHDVXUHV�

DLPHG�DW�LQFUHDVLQJ�LQGXVWULDO�DJJORPHUDWLRQ�

within� speci¿c� geographical� areas� are�
conducive� to� higher� ¿rm� TFP.� Regarding�
Jacobian� spillovers,� the� coef¿cients� for� the�
YDULDEOH�UHSUHVHQWLQJ�-DFRELDQ�VSLOORYHUV�DUH�

statistically� signi¿cant� and� positive� at� 1%�
OHYHO�� 7KH� UHVXOWV� VXJJHVW� WKDW� 9LHWQDPHVH�

¿rms�are�likely�to�bene¿t�in�terms�of�higher�
7)3� IURP� WKH� VSLOORYHUV� DULVLQJ� E\� EHLQJ�

ORFDWHG� LQ�DQ�DUHD�FKDUDFWHUL]HG�E\�GLIIHUHQW�

LQGXVWULDO� DFWLYLWLHV�� 7KLV� LV� LQ� OLQH� ZLWK�

-DFREV¶� ������� DUJXPHQW� WKDW� SODQWV� KDYLQJ�

GLIIHUHQW� NQRZOHGJH� DQG� FDSDELOLWLHV� FDQ�

FRPSOHPHQW�HDFK�RWKHU¶V�VNLOOV�VHWV��UHVXOWLQJ�

in� mutual� bene¿ts,� and� that� the� industrial�
DQG�RFFXSDWLRQDO�GLYHUVLW\�WKDW�FKDUDFWHUL]HV�

XUEDQ� HFRQRPLHV� IDYRUV� WKH� VSLOORYHU� RI�

LQQRYDWLRQV� DFURVV� GLIIHUHQW� LQGXVWULHV��
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XOWLPDWHO\� UHVXOWLQJ� LQ� KLJKHU� 7)3�� 7KH�

UHVXOWV�LQGLFDWH�WKDW�SROLF\�PHDVXUHV�DLPHG�DW�

increasing�industrial�diversity�within�speci¿c�
JHRJUDSKLFDO� DUHDV� DUH� OLNHO\� WR� UHVXOW� LQ�

higher�¿rm�TFP.

,Q� RUGHU� WR� EHFRPH� PRUH� SURGXFWLYH�� D�

¿rm� can� take� advantage� of� three� variables�
LQFOXGHG�LQ�WKH�YHFWRU�;

L
��ZKLFK�DUH�DQ�5	'�

GXPP\� �R&D)� indicating� whether� a� ¿rm�
LQYHVWV� LQ� 5	'�� D� YDULDEOH� UHSUHVHQWLQJ�

WKH� UDWLR� RI� 5	'� VSHQGLQJ� WR� VDOHV� �R&D�
2YHU� 6DOHV��� DQG� D� YDULDEOH� UHSUHVHQWLQJ�

SURSRUWLRQ� RI� ODERUV� WKDW� HQJDJH� GLUHFWO\� LQ�

5	'�DFWLYLWLHV��R&D�Staffs���7KH�HVWLPDWLRQ�
UHVXOWV�LQGLFDWH�WKDW�SURGXFWLYLW\�LPSURYHV�E\�

XQGHUWDNLQJ�5	'�H[SHQGLWXUHV��DV�LQGLFDWHG�

by� the� statistically� signi¿cant� and� positive�
coef¿cients�for�R&D.

In�addition�to�ownership�af¿liation,�spatial�
DQG� NQRZOHGJH� YDULDEOHV�� RWKHU� YDULDEOHV�

DUH� LQFOXGHG� LQ� WKH� YHFWRU� ;
L
� DV� SRWHQWLDO�

determinants� of� TFP� in� Vietnamese� ¿rms.�
These� are� variables� proxying� for� ¿rms’�
export� activity� and� ¿nancial� constraints�
�7KDQJDYHOX�� HW� DO��� ������� 7KH� HVWLPDWLRQ�

results� indicate� that� Vietnamese� ¿rms�
HQJDJHG� LQ�H[SRUW� DFWLYLWLHV�DUH� OLNHO\� WR�EH�

PRUH� SURGXFWLYH� WKDQ� RWKHUV� DV� VXJJHVWHG�

by� the� statistically� signi¿cant� and� positive�
coef¿cients� of� the� variable� representing� an�
exporting�¿rm�(Exporting).�This�is�in�contrary�
WR�WKH�SUHYLRXV�VWXG\�GRQH�E\�7KDQJDYHOX�HW�

al.� (2010),� which� ¿nd� only� weak� evidence�
WKDW�LQWHUQDWLRQDO�WUDGH�H[SRVXUH�LV�FRUUHODWHG�

with� the� productivity� of� ¿rms� in� Vietnam.�
0RUHRYHU�� WKLV� UHVXOW� LV� LQ� OLQH� ZLWK� WKH�

DUJXPHQWV�RI�*URVVPDQ�DQG�+HOSPDQ��������

)LQDOO\��WKH�HVWLPDWLRQ�UHVXOWV�DOVR�LQGLFDWH�

that� the�degree�of�¿nancial� constraint� that�a�
¿rm�faces�impacts�its�productivity�as�evident�

by� the� statistically� signi¿cant� and� positive�
coef¿cient� of� the� variable� representing�
¿nancial� leverage� (/HYHUDJH��� )URP� WKHVH�
¿ndings,� it� can� be� inferred� that�when� ¿rms�
ERUURZ�PRUH��WKH\�DUH�XQGHU�PRUH�SUHVVXUH�WR�

EH�PRUH�SURGXFWLYH�

,Q�VXPPDU\��WKH�HVWLPDWLRQ�UHVXOWV�VXJJHVW�

that� Vietnamese� ¿rms� tend� to� bene¿t� with�
WKH� SUHVHQFH� RI� 0DUVKDOOLDQ� DQG� -DFRELDQ�

VSLOORYHUV�� H[SRUWLQJ� DFWLYLWLHV�� 5	'�

DFWLYLWLHV�DQG�KLJKHU�OHYHUDJH�

4.�Conclusion�and�Recommendations

7RWDO� IDFWRU� SURGXFWLYLW\� LV� LPSRUWDQW�

because� it� generates� bene¿ts� for� both�
¿rms,� which� come� largely� from� increasing�
ef¿ciency� and� technological� change,� and�
VRFLHW\� EHLQJ� WKH� PDLQ� GULYHU� RI� QDWLRQDO�

ORQJ�UXQ�HFRQRPLF�JURZWK�DQG�KLJKHU�OLYLQJ�

VWDQGDUGV��$QDO\]LQJ�7)3�DQG�LWV�GHWHUPLQDQWV�

HQDEOHV� DQ� XQGHUVWDQGLQJ� RI� ZKLFK� IDFWRUV�

SROLF\PDNHUV� FDQ� WDUJHW� LQ� RUGHU� WR� DFKLHYH�

KLJKHU� 7)3�� )URP� WKH� HVWLPDWLRQ� UHVXOWV��

suggestions� for� ¿rms� include� promoting�
H[SRUWV�� EXLOGLQJ� DEVRUSWLYH� FDSDFLW\� E\�

GHYHORSLQJ� ORFDO� LQQRYDWLRQ� DQG� HQKDQFLQJ�

KXPDQ� FDSLWDO� LQ� 5	'�� 7KHUH� VKRXOG� EH�

incentives� to� collaborate� between�¿rms� and�
universities,�R&D�¿scal�incentives�and�state�
IXQGLQJ�RI�EDVLF�UHVHDUFK��DQG�HQFRXUDJHPHQW�

IRU� LQYHVWPHQW� LQ� 5	'� DQG� KXPDQ� FDSLWDO��

3ROLFLHV� WKDW� HQFRXUDJH� VWURQJHU� OLQNV�

between�¿rms�and�research,�educational�and�
WUDLQLQJ� LQVWLWXWLRQV� WR� IDFLOLWDWH� NQRZOHGJH�

WUDQVIHU�VKRXOG�DOVR�EH�XWLOL]HG��$V�IRU�KXPDQ�

FDSLWDO� GHYHORSPHQW�� SROLFLHV� VKRXOG� IRFXV�

RQ�LQYHVWLQJ�LQ�VNLOOV��HQFRXUDJLQJ�WKH�XVH�RI�

more� skilled� labor,� specialized� and� ef¿cient�
ZRUN��DQG�PDNLQJ�D�JUHDWHU�XVH�RI�WUDLQLQJ�
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