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� � � Abstract  This paper empirically analyzes the correlation between TFPG(Total Factor Productivity 
Growth)of manufacturing firms in Japan and their annual R&D(Research and Development)intensity. By 
analyzing firm`s annual final account data from 2004th  to 2009th , multiple regression analysis suggests that 
R&D investment played a role in Japanese manufacturing industries` firm TFP growing, but it takes times to 
work. And R&D investment intensity exerts different effect for different types of industries before Economic 
Crisis, but after Economic Crisis, this trend disappeared.  
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ŜƢƭL 2004 Ēĕ/Y 2009 ĒĕKǚȆũ�ũKǭ

Éo�lJôD1, ƢƭȗƘǰ0�ũKƐƑĤJć8
EĴCÆŢJC+E»š:[5G^ƛƙG:[. 
ȮƓ(1984)Lȶ�ę?ZKƐƑȭKȭ+ĩȕƍG+

,Ȁ�ƿſĩȕK1]@B?ƊǴKüȍ»L, ȭ+Ɛ
ƑĤĩȕƍ (įǔȈŲƍ )JX[VKF*[GȁP
[.Chad Syverson(2011)L, ƐƑĤJěȦ^�-[ǜí
0¹ȍGûȍJ*Z, ICT GƢƭȗƘL=K¹ȍǜí
K 1C@Gĵľ:[.ƢƭȗƘżÇGƐƑĤGKș©J
C+E,�ũ^ćǫG8?y`c��w�KƢƭJ.+
E, ƐƑșńKt��{��c^¥ƒ:[5GXZ, Ƣ
ƭȗƘǰƒKÙƚƍ^ǠƂ:[Ŋź0Ƥ7\E+[ 
(ƁǾ, 2001).ƢƭȗƘİǲGƐƑĤKș©JC+EL,
yc�ƿſ�w�KƢƭG�ũÏ¡Ky`c��w�

KƢƭ0*[0,ŜƢƭFL,ĞǉKy`c��w�K
Ƣƭ^Ǔ,.·£ƙJL,2004Ēĕ/Y 2009ĒĕRFK
ǭÉo�l^ćǫG8E,ŭQ/(2008)KĬź^ƒ+E,
�ũ�w�KƢƭȗƘǰGƐƑĤá�Kș©^Ũǣ:

[. 
ŜǩņLŰK 6 ƶ/YŪĩ7\[.Ʋ 2 ƶFL, ǋŒ

G8EȀĒKŋŜ�ũKƢƭȗƘżÇJC+EǦŏ:

[.Ʋ 3 ƶFL, µǜƽƐƑĤJș:[³ǓƢƭ^ŅƎ
:[.Ʋ 4 ƶFL, Ąǣ»šJƒ+[o�lGǠƴŊź
JC+EǦŏ:[.Ʋ 5 ƶFL, ũƪ½K�ũKƐƑĤ
G, ÝĒĕƢƭȗƘȠƺĕKș©JC+EĂȑƙJŨ
ǣ:[.Ʋ 6 ƶFL, ŜƢƭKǀǩG�ĞKƢƭǧȨJ
C+EȁP[� 
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'ƢƭȗƘKªƟõãŔ 2012(JX[G, ŋŜKƢ
ƭȗƘǰL, 2007 Ē^s�cJƀĉ°áJ*[.5\L
�J�ũKƢƭȗƘǰKƀĉJX[5G0ü1+.Ƣƭ
ȗƘǰǅȩKć GDPŴƍL, 1998ĒJ 3ȯ^Ƿ-E/
Y 2004Ē^Ȟ+E 2008ĒRFğ$JøÄ8E+?0, 

2009ĒKŴƍL 3.36ȯGIZ, ÁĒXZƀĉ8?. R?, 
2008 Ē, ŋŜƿſL��y�h}nc^ƘưJ�ƕȒ
ǒÑŮJXZžÀIŒŶĥÊJƜȤ8?. 
ŜƢƭFL,ǚȆũ^ćǫJ»š^Ǔ,.=KƎ
ƔL,Ƒũµ£KƢƭȗƘǰK 85.9ȯLǚȆũ0
ÐUE.Z, ŋŜKƢƭȗƘK�Ť^ĲBE+[
/YF*[.R?,ǚȆũK�FL,ȡŶŮŦČũ, 
ǍÇǹČũ, ÌǑåČũJ.+E,¹ȍ¥ƒƢƭǰ
KÂÞ0ȭ+ȱ']0ðKƑũįǔJș:[Ƣ

ƭȗƘżÇKÇá((2008)Ȳ. 
 
3. �1,- 
ƁǾ(2001)L, TFPúÊƍ0ĩȕ ǠKƐƑƉGİ´

ǜƽGKúÊƍKč^ƐƑÆƍKúÊG8Eķ-, TFP
KúÊƍLįǔȈŲJX[ƐƑƉ§ťKȄƀĕÞ+^

Ƥ:VKF*[GȁP[.5KƐƑșńKt��{��
c^¾ƒ8EƢƭȗƘKÙƚĤJC+EƢƭ0Ǔ]\

E+[.?G-M,  Griliches and Mairesse(1985)L1970Ē
�b`�h}ncÁĞ, ƢƭȗƘ(RȰD)Ƞƺĕ0µǜ
ƽƐƑĤĩȕƍOKÆŢJC+EŴǻ8?.      

Odagiri(1985)LƑũ½µǜƽƐƑĤKĩȕƍGRȰD
ȠƺĕKș©^»š8, ù��ōƍ^e�p���:
[/8I+/JXBE, RȰDȠƺĕKǮƌĕ0ȋ,5
G^Ƥ8?.R?, ĈƓ¼(1986)L,ƢƭȗƘ0ƐƑĤJ
ěȦ^�-[~d^Í»JǈĨ:[?UJL, 3)4Ē
K~d^G[KFLƠ:2, 10ĒÁĞKŚȘ^G[5
G0řR8+Gĵľ:[. 
5KX,JșȇƢƭ0*[�,ŭQ/(2008)L,�ũ�

w�Ko�l^ƒ+E,ƢƭȗƘǰGTFP�ōƍKș©
^»š8E+[.ĝYKƢƭL2005ĒRF^ćǫG:[
VKF*B?KF,��y�h}ncJXBEƿſƏ÷
0úÊ8?ĞV,ė1ǃ1ßūKÆŢ0ǄĴ7\E+[
/H,/LŏY/FLI+.=5F,Ī$KƢƭFL,=
\�țJVßūKș©0*[/H,/^ĝYGßūK
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Ĭź^ƒ+EŨǣ:[.?@8,ŭQ/(2008)KƢƭ020
ĒȘKȕŚJ�[ŚȘF*[GGVJ,rq�o�l»
š^Ǔ,�ŊF,ŜƢƭL6ĒȘGȜY\?ŚȘF,/C,
rq�o�l»šFLI3ÏĒĕ6GJ»š:[G+

,ƆFȜƕ0*[5GL�U�ǟ8E.1?+. 
 
($#��	�.��
�#

($%#��	�#

ŜƢƭF¥ƒ8?o�lJC+EǦŏ:[.o�lK
º¸LȸC*Z, ŋƿ NEEDS, ƋƯǓŃź�ƿſƑũ
ī0ļ¦:[ JIP2012 ØN¹ȚĔ0¶Ǖ:['2010(đ
ĩ 22)ĒĕðŵƿſǠƴƣõ(2005 ĒôƄ�93SNA)(
F*[.ŋƿ NEEDS/YÝ�ũKǭÉo�l(ƢƭȗƘ
ǰ^âS)^ȠǠ:[.JIP2012 /YLÝƑũKàƛÅ±
ejp^ƒ+?. 'đĩ 22ĒĕðŵƿſǠƴƣõ(/
YðŵǅƐƑot��l�^ȠǠ:[.2004 Ē 4 ŗȶ
ŋ^ǶƆG8, g�v�ŚȘL 2004 Ē/Y 2009 ĒR
F^ÚB?.?@8,�ũKǭÉo�lLĞȁKG.Z
Ēĕw�jGIBE+[0,�ȍKo�lLœĒw�j
GIBE+[.�Ğ"ƊJňZKI+ȜZ,ĒĕGœĒ
KË½LI3ǡȁ:[. 
»šćǫGI[�ũG8EL,ŋƿ 300^Ūĩ:[�

ũK,AǚȆũKVK^G:[.ǚȆũKƷîLŋŜŬ
ƄƑũ»Ȫ(đĩ 19 Ē 11 ŗłĂ)K'E ǚȆũ(�»
Ȫ^×Ƈ8, R;Lŋƿ 300 J.+EǚȆũJĊ:[
15 ũƪ^ıº8?.R?, JIP2012 /Yıº8?àƛÅ
±ejpJC+EKo�lL'JIP ȍȖ»Ȫ(108 ȍȖ)
G SNA Ƒũ»ȪKćģș©(^×ǈJ8I0Y , 
JIP2012 Ko�l^ŋƿ 300 Kũƪ»ȪGƇÞ8?Ż 1.
ǚȆũ^ƢƭćǫG:[ƎƔLÁȁ8?ȅZ, ǚȆũ
LŋŜKƢƭȗƘK�Ť^ĲBE+[/YF*[. 
ŚśŸƴŚ0ȸŗF*Z, :PEKĒJLŋŜôƄ

FŸƴ8E.Z, /CĢǜIo�lL:PE´ĬF1
[G+,ş�Jƃ?:�ũ^ćǫG8,·£ƙJL 111
ƥ0»šćǫGIB?.ũƪ½K¹ǢL, ȫå 11ƥ, , ǆ
Ǆ 4ƥ, Ʈũ 5ƥ,, ȣȓȒĊ�ȒĊǚå 12ƥ, ȓȔ 3ƥ, 
ÌǑå 5ƥ, ÊÿČũ 20ƥ, ŮŦ 18ƥ, ȡŮŮë 8ƥ, 
ȉȃƒŮë 6 ƥ, ƹĆŮëƥ 7, =K�ǚȆũ 12 ƥŻ 2

F*[. 
R?, ĞȁK»šJ.+E, ÝúńKđò¬±đò¬

ŬƄ­č×4KƷîûJ*[�ũ^L;\¬G8EȞû
:[. 
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4.2.1 TFPGǠƂ 
� ŜƢƭFL, ŭY(2008)JôD1,eu�md~jó
ƐƑșń^ƒ+EƸŐƈK TFPG ^ƴº:[.TFPG K
ƴºJĢǜIƑºot��l�, İǲot��l�0
ĢǜGI[0,ŭY(2008)GLƗIZ,¨ăƙJð¹ǅƐ
Ƒot��l�F�ŕ:[. 
ŭY(2008)FLŰKX,J TFP�ōƍ^ǠƂ:[. 

TFPG = ln Yit

Yit−1

⎛
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SL ,it−1 + SL ,it
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ln Lit

Lit−1
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SK ,it−1 + SK ,it
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Kit−1
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⎞
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         (1) 

YȺ�ũKĄǴƑºȩ(Gross Output) 
LȺÅ±İ´ȑ 
KȺƻǲŜjpnc 
SLȺǅǰƒJÐU[Å±ǜƽKha_ 
SKȺǅǰƒJÐU[ƻǲŜjpncKha_ 

 
� ŜƢƭFL,�ǡK Y, L, K, SL, SK^=\>\ŰKX

,Jƴº:[. 
  Y=(ù�ȭ�êũÙƚȳŧÓǲƑøÄȩ)/GDP ot� � � � �
��l� 

L= ŚśĠũæń 
K= ŘĚïĂǲƑ/GDPot��l� 
SL= ŚśĠũæń�ǥęƑũđòǱȒ�ĄǴǅǰƒ 
SK= ĄǴŘĚïĂǲƑ/ĄǴǅǰƒ 
�ǡK,A, ƑũđòǱȒL JIP2012àƛÅ±ejp

/YǠƴ:[.R?, ǅǰƒLù�Õ§�êũÕ§Jǯ
ùǰØN�ǎƵƎǰGƀ§²Òǰ^Ä-?VKG8E

Ǡƴ:[Ż 3. 
 
4.2.2 ƢƭȗƘȠƺĕǠƂ 
ŜƫJ.+E�Ä§¬ƢƭȗƘȠƺĕ(RD)^ƒ+[.

�Ä§¬ƢƭȗƘȠƺĕL, ĄǴƢƭȗƘŁºȩ^Ą
Ǵ�Ä§¬FÂBEŷU[.55K�Ä§¬LǅƐƑȩ
/Yù�Õ§�êũÕ§GǯùǰØN�ǎƵƎǰ^ė

+?ĞJ, ƀ§²Ò^Ä-[. �Ä§¬w�jKƢƭȗ
ƘȠƺĕ^¥ƒ:[KL, §ťǜí0ǅƐƑ Y OKě
Ȧ^e�p���:[?UF*[.§ťKúÊ0ù�ȭ
G�Șİ´Ş^ȅ8EǅƐƑJ¤ƒ:[. 
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ÁƶFƤ8?ĬźJXZ, R;ƢƭćǫGI[Ý�
ũÝĒĕJC+EK TFPG^Ǡƴ8?.ŰJŋƿ 300Ƒ
ũ»ȪJĠBEÝ�ũ^Ë»8, ÝƑũ¹Kµćǫ�
ũKđò¬^ŷU?.ņśJ*[Ǖ 1L=KǀŢ^Ƥ8
?.×ǈK?U, ĄǴƑºȩKĩȕƍ , ŚśĠũ
æĩȕƍ , ĄǴǲŜjpncĩȕƍ , 

JC+EVƤ8E*[. ��J5KǕJƤ7\[Çá
JC+EǦŏ:[. 

TFPGJC+EL, 2006)2008ĒJLµƑũK TFPG
0 6)7ȯJĀĂ8E+[.8/8, 2009ĒL���y�
h}ncJXZ 0 1^ÂZ, µǚȆũKµǜƽ
ƐƑĤVm|�i^Û4EµȤƙIǖȂJǺ9?.ȏÔ
ȕüƑũLÛ4?m|�i07YJü13E, ȡŮŮ
ëȍȖK TFPGL 6ȯ/Y−20ȯJǐA, ƀĉƍ0ŖV
ȭ+ũƪF*[.���y�h}ncJXZ, ŋŜð¹
Ďö@4FLI3, äǾðKȢǜV�ǐ8?5G0ě
Ȧ8E+[Gǈ-[ȵǽºƀ^ȅ9E ŮŦ, ȡŶŮŦ, 
ØNÚėș©K*[ȣȓȒĊ�ȒĊƑũKµǜƽƐƑ

Ĥ0üĐJ�ǐ8?GĺƂ:[. 
R?, ŒŶĥÊ8? 2009ĒJL, 12ũƪK�F 9ũ

ƪK K0ƀĉ8?0, L^ƀĉ7<?ƑũLǆǄ, Ʈũ
GȡŮŮë@4F*[. 8/8, 5K�ũƪK KL L
XZV¢�8E+[?U, �ũƪGßūJÅ±ǘ¯ƍ
(K/L)0ĥÊ8?ȵ=5F, Å±ǘ¯ƍ(K/L)VƐƑĤK

Yn /Yn−1

Ln / Ln−1 Kn / Kn−1

Yn /Yn−1
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¢�JěȦ^�-?GǝǿR\[. 
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111�ũ^ćǫG8E, (1)ĖFǠƂ7\?Ýúń^
ƒ+E, (2)ĖJôD1ȏìď»š^Ǔ,. 

 
TFPGit=�i+�1GSit+�2RDi(t-n)+D1+D2+…+D11+�it   (2) 
?@8,n=0,1,2,3,4,5 

 
(2)ĖJƤ8?ȅZ, TFPGLǗǦŏúńF, Ǧŏúń

LęŚKù�ȭĩȕƍ GSG�Ä§¬ƢƭȗƘȠƺĕ
RD^¥,.n(= 0, 1, …5)Lg�v�ÝŚKl`{~d
^Ƥ8, *[ĒK TFPGJć8E, ƗI[l`{~dJ
*[ RD^ƒ+Eȏìď»š^Ǔ,.�itLŀ�ȧF*

[.R?, ù�ȭĩȕƍLÁĒĕKù�ȭJć:[�Ē
ĕKù�ȭKúÊƍ^Ǖ8, Ȣǜ®Jü13ěȦ7\
[?U, ûȍǜí^e�p���:[?UJ¿ġúń
G8Eƒ+[.R?, µǚȆũJć8E, �ũ»ȪJĠ+
mz�úńȱD1,D2,,,,D11Ȳ^ 11«¤ĩ8Eȏìď»š
^Ǔ,.mz�úńK 1ŰĠĊ^Ȍ4[?UJ,  %=K
�ǚȆũ&^Ǧŏúń/Yû8E+[.I., RD0Ǭ
JI[öÞ, ǥęk�^Ȟû:[.RD0ǬJI[ƎƔ
L, ŜƫFƒ+[ƢƭȗƘȠƺĕL�Ä§¬JôD3
Ǡƴ8?ĵŬF, »ųK�Ä§¬0ǬJI[GȠƺĕ
VǬJI[.=KǀŢLņśKǕ 2JƤ:. 

 
)$'#��#

Ǖ 2K�F"ƢƭȗƘȠƺĕGµǜƽƐƑĤKș©
^Ƥ:�2^S[G,ćǫGI[ 4ĒȘK,A,2006Ē^
Ȟ3 3ĒȘFL,1Ē/Y 5ĒKl`{~d^VBE,Ƣ
ƭȗƘȠƺĕGµǜƽƐƑĤ0űKș©J*[.5\L,
ŭY(2008)KƢƭǀŢGŅÞƙF*Z,2008Ē 9ŗK+
]W[��y�h}ncKĞF*BEV,ƢƭȗƘ0�
ũKƐƑĤ�ōJą�8E+?ÜǌĤ^Ƥç:[VK

F*[.?@8,l`{~dKŚȘL,ĒJXBEƗIB
E.Z,Ģ;8VĀĂƙIǀŢGLǟ+0?+. 

 
*$#��#

ŜƢƭL, 2004)2009 Ē�ũKǭÉo�l^ƒ+E, 
�ũƢƭȗƘK�ŤGI[ǚȆũJŻƛ8, �ũ�w
�KµǜƽƐƑĤ�ōƍG=KƢƭȗƘȠƺĕJC+

Eȏìď»š^Ǔ,5GJXZ�ǉKƝș^ŭY

(2008)KĬź^×ǈG8EŨǣ8?.³ǓƢƭFL 2005
ĒRF0ćǫF*B?0,=\�țKőŚ^ćǫJŨǣ
8?5GJŜƢƭKħǇ0*[.·£ƙIǀŢG8EL,
ǚȆũJ.+EL, (1)ƢƭȗƘȠƺĕLl`{~d^
VBE,TFP �ōJą�:[ÜǌĤ0*[.(2)���y
�h}nc�ĞF*BEV,5KÆŢLĴǃ8E+[Ü
ǌĤ0*[5G0Ƥç7\[VKGIB?. 

GDP 0üĐJƀĉ8"ŋŜKƑũ0ü1IĭĿ^Û
4?őŚJ*BEV"ȊÖKƢƭȗƘ0ƐƑĤ�ōJ

ą�8E+?ÜǌĤ^ŏY/J8?5GL"�ĂKÿ

éƙǮƌ:[VKGǈ-[# 
�ĞKƢƭǧȨJC+EL, �JȷƆ*[.Ʋ 1L,Ŝ

Ƣƭ0ÏĒĕw�jK»šJGHRBE+[ƆF*[.

ŭY(2008)GßūJrq�o�lG8E»š:[5G
0ŷUY\[.Ʋ 2 L,ƢƭȗƘ^ǰƒG+,t��w
�jFĮ,KFLI3,jpncG8EĮ,ÜǌĤF*
[.�ìKǀŢ/YLl`{~dKŚȘL�Ă8I/B
?0,ƢƭȗƘ^İǲG8EĮ+,ƀ§²ÒƳ^ǸR-
I0YǛńĒĕKƢƭȗƘǰ^ƾƬ8?�FƐƑĤ�

ōGKș©^»š:[5GF,ĀĂ8?ș©0ǝº7\
[/H,/^Ũǣ:[5G0ǈ-Y\[. 
I.,őȘƙJȘJÞ]I/B??UJ,ǡȁǂǠȑ

LǡǼ8E+I+.ü õãFLǡȁǂǠȑVƤ8?+. 
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úń Ēĕ ȫå ǆǄ Ʈũ 
ȣȓȒ

Ċ�Ȓ

Ċǚå 
ȓȔ Ǒå Êÿ

Čũ ŮŦ ȡŮ
Ůë 

ǽȃ

Ůë 
ƹĆ

Ůë 

=K

�ǚ

Ȇũ 

µƑ

ũ 

TFPG 

2006 0.03 0.03 -0.01 0.14 0.13 0.12 0.06 0.07 0.12 0.02 0.04 0.05 0.07 
2007 0.02 0.06 0.02 0.16 0.07 0.06 0.05 0.08 0.04 0.07 0.02 0.01 0.06 
2008 0.06 0.01 0.05 0.04 0.10 0.03 0.06 0.08 0.06 0.04 0.05 0.04 0.06 
2009 -0.01 -0.04 -0.14 -0.13 0.03 0.08 -0.04 -0.14 -0.20 -0.08 -0.06 -0.01 -0.07 

 

2006 1.04 1.09 1.03 1.18 1.15 1.23 1.12 1.15 1.15 1.04 1.09 1.09 1.10 
2007 1.06 1.09 1.40 1.25 1.11 1.07 1.10 1.15 1.09 1.09 1.08 1.06 1.12 
2008 1.09 1.04 1.10 1.07 1.13 1.23 1.07 1.13 1.08 1.04 1.11 1.07 1.10 
2009 0.99 0.91 0.87 0.88 1.03 1.11 0.95 0.89 0.81 0.93 0.93 1.01 0.95 

 

2006 1.00 1.09 1.02 1.06 1.03 1.22 1.08 1.10 1.03 0.99 1.07 1.04 1.06 
2007 1.04 1.02 1.37 1.08 1.04 1.00 1.06 1.09 1.04 0.97 1.07 1.04 1.06 
2008 1.09 1.04 1.10 1.07 1.13 1.23 1.07 1.13 1.08 1.04 1.11 1.07 1.10 
2009 1.01 0.98 0.98 1.00 1.01 1.10 1.01 1.03 0.98 1.00 1.00 1.09 1.01 

 

2006 1.02 1.11 1.06 1.02 1.00 1.10 1.07 1.18 1.03 1.05 1.07 1.09 1.07 
2007 1.09 1.06 1.51 1.04 1.05 1.03 1.09 1.13 1.11 1.02 1.09 1.13 1.11 
2008 1.07 1.05 1.03 1.03 1.04 1.45 1.03 1.08 1.03 0.98 1.04 1.06 1.06 
2009 0.99 0.91 0.94 0.98 0.99 1.03 0.96 1.03 0.96 1.02 0.99 1.03 0.99 

Yn /Yn−1

Ln / Ln−1

Kn / Kn−1
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