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ABSTRACT

This paper empirically investigates the effects of import tariff on within-plant productivity
growth in Korean manufacturing, using the detailed plant-level longitudinal data of the Korea
Census of Manufacturers for the period of 1993-2003. Our main findings are as follows:
First, the productivity changes of Korean manufacturing for the period under analysis were
mostly induced by within-plant productivity gains, rather than within-industry and/or
between-industry  resource reallocations. Second, after controlling for firm-specific
heterogeneity, the estimation results indicate that lowering tariff-barriers has a positive
impact on within-plant TFP growth. We interpret the results in a way that trade
liberalization through the removal of tariff and non-tariff barriers heightens the competitive
pressure, which in turn creates incentives to reduce production and managerial inefficiency
and to invest more on innovative activities. Third, we also find that plant productivity
growth from reducing tariff barriers is particularly conspicuous within a year after tariff
changes, which implies that plants are quickly adjusting to heightened import competition.
On the other hand, our results show that the trade effect on employment creation proceeds
relatively slow.
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[Figure 1] Decomposition of Annual TFP Changes in Manufacturing
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[Figure 2] Decomposition of Within—industry TFP Changes
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<Table 2> Comparison of Average Plant TFP Levels (1992~2003)

Average TFP levels (Logarithm) Standard deviation
Continuing plants .3096 3494
Exiting plants 2823 .3801
New entrants 2949 3954
SFolth @, 4FWREE ABA} A

N

FEFoll A = vebskow, £]8k9]7]
AS A)1712) 1996~98 3o XY - HE
27} vlolY2~E 7SS

oS F3sl B, 1990t o] ¥
TV Axge] AL WskE ol
al7] M AE AFEAIS] AL
slo] AA QNS Felsh= Ao
AAolgt st ol £ A
A= 7re] EEANGATES &
o7 3fug, F4 AHE A
292 AYUAA G A
Helo] FA7} EAES A o
3 Eok.

ojgtll e Aa7tAe A4 AARE
Egz /Mt 348 F0 A
A Hsr Az W 7 AFEAY] F
[N FTH AdHog 7
71 oRE BAZMog AZEA H
712 3ith

Off

IV. =UaM g 24
%

. 2% 9 Holf
AN tad 2 F424S o
&3t FHIAY AP ERE B4
3t
Aln A :50i +ﬁT7R{71
+Buln Al +FXT + (T
+N+ P +v (7)

AE A%} ¢+ 1WE AJo] M3l

HEgfolth1s) 3, 4,2 71 ¢ F
A aFfixed effect), A2 54 A9
7 AN WIkE Uehle 9=y
n] WE], 7= AHEn| wEo]thie

15) 34 A dgugee FEAE olglY FASFE 10002 e #e o83kt



92 | ®EBZRE / 2007. 1l

B A7e] 71RAQ] BAIEe By
Ao FHBAE ol F A WAL
%} jﬂg‘gq /\g/\].}a 57}%01]
& viFETte] ool B A (1))

By FRAL BAHOE Fog 79

HH)S 72 2HA "ok, ol A%
Blo] SEERE ARIA A STkl
EoS vt whd, wit)e] Fgell=
AR S T AREIET} =2 E
A S7HE0l Bt S AARITE
B FEAAME A dud g
a3 FEHAAM e WA Al o
A5tz sl FdBAEe] ARETE
o 2 &2 7199 24

Z420] TS
oFee, ARIA S AR ek au
olslunt ol)a} R&D AR} 28
< &% ti%%ﬁﬁ(learnmg-by-exportmg)<>ﬂ
JelME vehd o slomz AAlst
o) EaEANS A7) S3) ArdAe &
9% ¥ 2 R&D FA} ool gigt
HusE 8240 238k ok,

N‘LL

16) A1A DA ET RAYOIE BT ArieE
ARJAZE FPe EAS] BRolth AR F
EAA GoAdo] uf =4 L]-E]—‘J'E‘r

17) Seljet BAlE P2 AL

g Al m2d, 2P EI ZYNAE AFET|

Fold HRE Tzt Aspxees
FAREROH, FHIAES A AA
1AISH= HSK(harmonized system of Korea)
71Ee FAHAYY FdEd A5E
g-8at] ARts. B FAF R
+ TAHY HSK 6©9] F=9} KDI T
ol Az 174 T2 AN

FAZYIRY FYBATAE @
=

]IN

N _1]1 r
Hn
1-11

Lo
ri
=
o
o o
-l>
]I.O

F742 ZYAZ olfrE BV F Y4B AR
g =

] 2 slEolo] thdk FAIAQ] A HA5(2003)S F=3H] uiEh



Y2

2,

ic)

1

7k e wET A 2t
HE

<H 3ol A (1) 71E2o7 3}
HAAEH, do)ayHrandom effect) =
&, 113 8 Hfixed effect) =& S5 o]
ste] FATAEO] AL mIX=
HE FA ARA7E TF o] Sltk
’“Oﬂw Z 1597l ARRGAIE o=

38Rt o] ASA7F AR E AT

A Aol w2 H, Ao
glo] FABAF o] S5 s AL
AA ] A FUHEO] =2
BAE0eH, BE FAA7 1% ol
FeolA FAXHCE Fo3 AR
bttt A 2082 BAlEo] 1%p Sot
A AL 06~1.3% AT Z7F8HA
A,

3, Aieiv], A=rie] 52 7)Y
JENE TeiErte oo gt 37
2)9) e 498 geAE o=
Ehdch 71, Aiuy] Ee dAwe)g
F7kske 97t wle) A%l uls)
43 FRrt ANE 33 B Heb
A, WAlEe] A ERe tRe A

L
o3 WES BYe EIA7IE Aol

2

HE w- % |

lﬂ

18) o, AU AFGA Felle 271

#
55728 59 A% 5 9

UL st 71 dagol nixlE 2t 24 ‘ 93

So o E3H5o] ¢
2ol ABIATL & P54l il Bl Uehd 2] A8 SlEd F 95
olg A3 %41 o] EHAeIA GArselE volth

347“-;15}7}4 of -9} Hedsto] whsjjof &
Som|of Adr]o] tigk F-7378
7§§§J}*‘°ﬂ ik Hausman A4S
AE) B Az, AsrvE ¥Peke 1
BEAAo] 71 A7 waole} Beke
o} wEbs, AlEol 1%p wrolAH ALY
A AL oF 1.3% BT F7khs 2o
2 He Ao] st 28As 9l

-L-TL

t}.18)

S, B Aol ofstH, 7)o A
2 FE] RS E, AIA RV
5, g3 ARAEEo] B AAY
FE AL F7HEo] =4 UERdTE &
gt FEHAVE vIFE A vls] 18
i R&D FAFE sh= AMIAIZE 1w
o Aol Hls| A FUHEo] <F
0.01%% =t} PpA=o R AFdE, A}
EHods, F23% 9 R&D HYE F

P A ) o], Tl AR
A AYS =St Faigy F71
:zr Dol el Apart sk o

7199¢) ol 27hee AR}

e, vt BAleT nddi=el o



94 | wEBAZHE / 2007. 1l

{Table 3> The Impacts of Tariff Reduction on Plant—Level Productivity

OoLS Random Effect Fixed Effect

TR, -.748 -.581 -1.079 -.959 -1.315 -757 -1.333
(.031)*** | (.062)*** | (.075)*** | (.033)*** | (.077)*** | (.083)*** | (.105)***

InA -.586 -.581 -.596 -.710 -718 -.994 -.995
(.003)*** | (.003)*** | (.002)*** | (.002)*** | (.002)*** | (.003)*** | (.003)***
AGE -.307 -.275 -.302 -.294 -.280 -.098 -.090
(.016)*** | (.016)*** | (.016)*** | (.016)*** | (.016)*** | (.032)*** | (.032)***
AGE? 611 .610 .623 546 548 169 .159
(.045)*** | (L046)*** | (.046)*** | (.044)*** | (.045)*** | (.067)** | (.067)***
SIZE .026 .023 027 .027 .028 .016 .016
(.001)*** | (.001)*** | (.001)*** | (.001)*** | (.001)*** | (.002)*** | (.002)***
K/L Ratio -.039 -.039 -.040 -.043 -.044 -.030 -.030
(.002)*** | (.001)*** | (.001)*** | (.001)*** | (.001)*** | (.001)*** | (.001)***
DumBererts 014 .013 .013 014 .013 .010 .010
(.002)*** | (.002)*** | (.002)*** | (.002)*** | (.002)*** | (.002)*** | (.002)***
Dum™” .015 .024 .016 012 013 .006 .006
(.002)*** | (.002)*** | (.002)*** | (.002)*** | (.002)*** | (.002)*** | (.002)***
SIZE™ sty .017 .001 .010 .025 .009 .007 .008
(.001)*** | (.003) | (.003)*** | (.001)*** | (.003)*** | (.003)** | (.003)**
K/L Ratio™ -.003 .050 012 -.013 .010 .009 .010
(.001)*** | (.002)*** | (.002)*** | (.001)*** | (.002)*** | (.003)*** | (.003)***
EXP/Sales™ .070 157 017 .070 022 .033 .030
(.005)*** | (.004)*** | (.005)*** | (.005)*** | (.006)*** | (.009)*** | (.009)***
RD/Sales™ 413 931 642 545 704 517 .596
(.053)*** | (.080)*** | (.079)*** | (.056)*** | (.078)*** | (.089)*** | (.088)***
Year Dummies yes no yes yes yes yes yes
Industry Dummies no yes yes no yes no yes
No. of Obs. 384,539

R-Squared .3258 .3136 .3302 .3250 3292 3149 .3186
(Within) - - - (.5226) | (.5241) | (.5292) | (.5304)
(Between) - - - (.2874) (.2917) (.2713) (.2749)

Note: The dependent variable is the annual growth rate of plant-level productivity. Standard errors corrected for
heteroskedasticity and serial correlation in parentheses. *, ** and *** indicate significance at a 10%, 5% and
1% level, respectively.
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{Table 4> The Impacts of Tariff Reduction on Plant—Level Price—Cost Margin

OoLS Random Effect Fixed Effect

TR, _, .330 776 .563 323 462 .253 311
(.020)*** | (.068)*** | (.020)*** | (.018)*** | (.039)*** | (.036)*** | (.049)***

Markup™™ -.958 -.960 -.962 -.984 -.986 -1.007 -1.007
(.030)*** | (.029)*** | (.028)*** | (.011)*** | (.011)*** | (.008)*** | (.008)***

AGE -.042 -.060 -.044 -.006 -.014 .019 .017
(.020)*** | (.009)*** | (.010)*** | (.008) (.008)* (.014) (.014)

AGE* 242 224 212 117 .106 -.008 -.007
(.047)%** | (.027)*** | (.027)*** | (.022)*** | (.021)*** | (.029) (.029)

SIZE -.013 -.013 -.014 -.016 -.016 -.009 -.008
(.002)*** | (.001)*** | (.001)*** | (.001)*** | (.000)*** | (.001)*** | (.001)***

K/L Ratio .010 012 012 .007 .008 .002 .002
(.002)*** | (.002)*** | (.001)*** | (.000)*** | (.000)*** | (.001)*** | (.00L)***

Dum/Zvorts -.008 -.000 -.002 -.004 -.001 .001 .001
(.001)*** | (.001) (.002)** | (.001)*** | (.001) (.001) (.001)

Dum”” .006 .005 .009 .004 .006 .004 .004
(.002)*** | (.002)*** | (.001)*** | (.001)*** | (.001)*** | (.001)*** | (.001)***

SIZE " stry -.001 -.015 -.011 .000 -.009 -.007 -.008
(.001) | (.001)*** | (.001)*** | (.001) | (.001)*** | (.001)*** | (.001)***

K/L Ratio™ -.005 012 .005 -.004 .004 .000 .003
(.001)** | (.001)*** | (.001) | (.001)*** | (.001)*** | (.001) | (.001)***

EXP/Sales™ .027 -.021 .038 .019 024 -.007 -.006
(.003)** | (.002)**=* | (.003)*** | (.003)*** | (.003)*** | (.004) (.004)

RD/Sales™ -1.053 -.045 .006 -732 .026 014 .061
(.049)*** | (.037) (.037) | (.032)*** | (.035) (.045) (.045)

Year Dummies yes no yes yes yes yes yes

Industry Dummies no yes yes no yes no yes

No. of Obs. 384,524

R-Squared .8649 .8660 .8682 .8646 8679 .8629 .8663
(Within) - - - (.9195) (.9197) (.9197) (.9199)
(Between) - - - (.6213) (.6305) (.6156) (.6255)

Note: The dependent variable is the annual growth rate of plant-level price-cost margins. Standard errors
corrected for heteroskedasticity and serial correlation in parentheses. *, ** and *** indicate significance
at a 10%, 5% and 1% level, respectively.
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{Table 5> The Impacts of Tariff Reduction on Plant—Level Employment

OoLS Random Effect Fixed Effect

TR, -125 776 -.487 -.086 -432 -211 -.587
(.028)*** | (.068)*** | (.084)*** | (.032)*** | (.086)*** | (.104)** | (.118)***

Employ™ -.071 -.073 -.073 -.108 -111 -.601 -.602
(.002)*** | (.001)*** | (.001)*** | (.001)*** | (.001)*** | (.004)*** | (.003)***

AGE -.454 -.441 -442 -.446 -429 251 .252
(017)*** | (L017)*** | (.017)*** | (.019)*** | (.019)*** | (.041)*** | (.041)***

AGE” 916 912 .907 981 965 -.505 -510
(.047)*** | (.048)*** | (.046)*** | (.055)*** | (.055)*** | (.083)*** | (.083)***

K/L Ratio .035 .036 .037 .045 .047 .035 .035
(.000)*** | (.001)*** | (.001)*** | (.001)*** | (.001)*** | (.001)*** | (.001)***

DumBererts .039 .039 .038 .046 .045 .026 .026
(.002)*** | (.002)*** | (.002)*** | (.003)*** | (.002)*** | (.003)*** | (.003)***

Dum®?P .038 .040 .037 .037 .035 .015 .015
(.002)*** | (.002)*** | (.002)*** | (.002)*** | (.002)*** | (.003)*** | (.003)***

SIZE™ "'y 011 -.032 -013 013 -012 024 018
(.002)*** | (.003)*** | (.004)*** | (.001)*** | (.004)*** | (.001)*** | (.004)***

K/L Ratio™ .002 .002 -004 .003 -.002 .001 -.004
(.001)** | (.003) (.003) | (.001)** | (.003) (.004) (.003)

EXP/Sales™ 011 .042 -.003 .024 .008 .052 .049
(.005)** | (.005)*** | (.006) | (.006)*** | (.006) | (.010)*** | (.010)***

RD/Sales™ 1.138 .268 161 1.173 220 113 .025
(.057)*** | (.098)*** | (.099) | (.063)*** | (.099)** | (.107) (.104)

Year Dummies yes no yes yes yes yes yes
Industry Dummies no yes yes no yes no yes

No. of Obs. 384,539

R-Squared .0562 .0505 .0582 .0541 .0561 .0287 .0289
(Within) - - - (\1932) | (.1958) | (.3253) | (.3258)
(Between) - - - (.0347) | (.0362) | (.0152) | (.0151)

Note: The dependent variable is annual growth rate of plant-level employment. Standard errors corrected for
heteroskedasticity and serial correlation in parentheses. *, ** and *** indicate significance at a 10%, 5% and
1% level, respectively.
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<Table 6> The Effects of Tariff Reduction by Firm Size (Fixed Effect Estimation)

Eis

2.2%
stz <13t 7}

Aol daiME 5

FE A AEA} YA
e W, 21 9o Agele
7t S AT E AoE
5|9k 50¢1 o1 10091 ©IRk ARGA7H
BAlEo] 1%p Sl A2
ZolAE AoE Yeht A
AR A g3
o 71 9ol 10091 o4 300
2l w9k AL A(1.5%), 1021 ©]4 5081 v]
w ARIR|(L3%), 1091 B9k AFIA(0.7%)

[e)
=2

AHOZ

Firm Size
. TFP h Empl h
(No. of oberservations) Growt mployment. Growt
5 <N<10 -.676 -734
(155,446) (.212)*** (.182)***
10 < N <50 -1.313 -.683
(186,534) (.153)*** (.175)***
50 < N < 100 -2.196 .078
(23,960) (.368)*** (.410)
100 < N < 300 -1.497 -.376
(14,317) ((37T7)*** (.528)
300 < N -.1028 .999
(4,282) (.597) (.758)

Note: Standard errors corrected for heteroskedasticity and serial correlation in parentheses. *, ** and *** indicate

significance at a 10%, 5% and 1% level, respectively.
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<Table 7> The Effects of Import Penetration by Firm Size (Fixed Effect Estimation)

TFP Growth Employment Growth
5 < N<10 -.136 -.110
(153,514) (.034)*** (.032)***
10 < N <50 -.207 -.196
(184,532) (.025)*** (.030)***
50 < N < 100 -.262 -.267
(23,757) (.066)*** (.083)***
100 < N < 300 -.028 -.465
(14,208) (.089) (.170)***
300 < N -.026 -274
(4,252) (.125) (157)*

Note: Standard errors corrected for heteroskedasticity and serial correlation in parentheses. *, ** and ***
indicate significance at a 10%, 5% and 1% level, respectively.
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{Table 8> The Dynamics of TFP and Employment Adjustment

TFP Employment

1- year 2- year 3- year 1- year 2- year 3- year
change change change change change change

All surviving plants

2.309 1,610 2.855 -138 345 507
ATR, ,

(108)* | (167)%* | (208)*** |  (.124) (.208)* (:248)**

-1.927 -2.079 - 685 -552 -870 -834
TR,

(LIL) % | (I57)%** | (204)%%* | (125)%** | (201)%** |  (.268)%**

No. of Obs. 384,539 227,728 139,083 384,539 227,728 139,083

R-Squared 3194 3731 4092 0289 0384 0457
(Within) (5314) (.5805) (.5893) (.3258) (.4347) (.5033)
(Between) (:2759) (.3315) (.3978) (.0151) (.0241) (.0325)

Continuing Plants for at least 4 consecutive years

2.410 1.909 2.855 -.144 063 507
ATR,_,
(I7L)%** | (198)*** |  (.208)*** |  (.196) (.247) (.248)**
. -2.468 -2.261 -685 - 450 -912 -834
ket CITAP* % | (18Q)*** | (204)%** | (197)%* | (241)*** |  (.268)***
No. of Obs. 139,083
R-Squared 2615 3297 4092 0217 0326 0457
(Within) (5127) (.5600) (.5893) (.3592) (.4378) (.5033)
(Between) (.1870) (2717) (.3978) (.0103) (.0200) (.0325)

Note: The dependent variables are the growth rates of plant-level TFP and employment size. Standard errors
corrected for heteroskedasticity and serial correlation in parentheses. *, ** and *** indicate significance
at a 10%, 5% and 1% level, respectively.
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<Table A—1> Decomposition of Aggregate TFP Changes (by year)

Within-Plant | Within-Industry | Between-Industry Total (Entry/Exit)
(A) (B) (€) (A+B+C)
1993 1.4% -1.0% -0.5% -0.1% (1.6%)
1994 5.5% -2.1% -0.2% 3.1% (0.5%)
1995 2.7% -0.5% 0.3% 2.4% (0.8%)
1996 1.2% 1.5% 0.5% 3.2% (-0.9%)
1997 0.3% -0.4% 0.8% 0.7% (-2.2%)
1998 -8.3% 1.4% 0.9% -6.1% (-1.7%)
1999 7.8% -1.4% -0.9% 8.3% (0.3%)
2000 4.6% -3.9% 0.9% 1.7% (3.5%)
2001 1.8% 0.0% -0.1% 1.7% (-0.9%)
2002 5.4% -0.5% -0.2% 4.7% (1.7%)
2003 1.9% 0.3% 0.2% 2.4% (2.2%)
Entire Period 2.2% 0.4% 0.1% 2.0% (0.5%)
(annual rate)

<Table A—2> Decomposition of Within—industry TFP Changes (by Sector)

Within-Plant | Within-Industry Total .

Industry A) (B) (A+B) (Entry/Exit)
Semi-conductor 6.1% -0.1% 6.0% (-1.6%)
Precision Instrument 1.3% 2.6% 3.9% (1.3%)
IT Equipment 4.4% -0.6% 3.8% (0.1%)
Electrical machinery 2.1% 1.3% 3.4% (-0.4%)
Non-metallic minerals 3.8% -0.6% 3.2% (-1.4%)
Electronic parts 4.5% -2.0% 2.5% (3.4%)
Motor vehicle 2.8% -0.4% 2.4% (1.1%)
Textile & Apparesl 1.2% 1.1% 2.3% (-3.3%)
Other manufacturing 1.7% -0.2% 1.5% (2.6%)
Other transportation equipment 0.8% 0.3% 1.1% (0.1%)
Basic metals 2.3% -1.3% 1.0% (0.1%)
Chemical products 2.1% -1.6% 0.4% (0.1%)
Fabricated metal products -0.2% 0.6% 0.4% (-0.7%)
Food products and beverag 1.9% -1L7% 0.2% (0.3%)
Paper products & publishing 0.3% -0.3% 0.0% (0.8%)
Machinery & equipment 1.7% -2.4% -0.8% (0.0%)
Petroleum & coals -1.3% -0.2% -1.5% (0.5%)
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<Table A—3> The Effects of Tariff Reduction (Interactive Regression Estimation)

TFP Growth Employment Growth
TFP/Employment level* 7R, _, 125 .188 204 195
(.135) (.135) (.100)** (.100)*
AGE*TR, .706 2.955 -3.235 -2.419
(1.251) (1.269)** (1.464)** (1.491)
AGE**TR,_, 4.645 1.705 6.269 5.223
(3.048) (3.069) (3.730)* (3.735)
SIZE*TR, - 477 -481 - -
(.062)*** (.062)***
K/L Ratio* TR, _, -.237 -.194 108 112
(.042)*** (.042)*** ('042)*** (.043)***
DumProtsx TR, | -128 -.082 337 312
(.118) (.118) (157)** (.157)**
Dum®P* TR, _, -117 -.081 .200 176
(.119) (.119) (.154) (.153)
SIZE™* TR, _, - 013 - -574
(.122) ((143)***
K/L Ratio™* TR, _, - -415 - -.187
(:103)*** (.120)
EXP/Sales™* TR, _, - -3.626 - -1.070
(.320)*** (.363)***
RD/Sales™* TR, _, - -15.678 - 23.041
(5.498)*** (6.544)***
No. of Obs. 384,539
R-Squared 3191 3197 .0289 .0289
(Within) (.5311) (.5316) (.3260) (-3261)
(Between) (.2755) (.2762) (.0151) (.0152)

Note: Standard errors corrected for heteroskedasticity and serial correlation in parentheses. *, ** and ***
indicate significance at a 10%, 5% and 1% level, respectively.





