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(c) ¥Dihicm
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¥ : Okamoto(1999: 250) M Table1 .,
C¥) FhEhDOEMOIMAEEIZ. Okamoto(1999: 245) [ZFELLEBRBAZ N TLVS,
TE.ERLEE, TS5 XARMI—=V0, TIMN/—S 0T HEIZMLTIE. KRS ORBRI-LELODRTINS,
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SIRTEM L 284 0.014 46 0.027 16 0.024
YA EMLE 284 0.017 48 0.017 16 0.011
M EE N E 284 0.010 48 0.061 16 0.046

HFf: BEOERFT—HETRMHBREERALT. HEER,
REWRFIBIT DN IL, Okamoto(1999), p.250.

CE): M3RZ$R.
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TFP 145 0.000| 689 0.000 145 0.223| 689 0.169 | ok
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RHE N E 141 0.012 | 623 0.020 | ¥x 141 0.009 | 623 0.014 | okx

HiF: BEROERHFT—RTIRHHFREEALT, BEER.

GE1): ki, 18—V LRI T, EHEOZ IRITHNERENSRONDICELEEKT D,
**(&, 5/3—EUFLRL T, FHHEOZITHHNERENROSNDEERHT D,
*IE, 10— MR T, EHEOZICHHNERENRLNDELERET S,
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H6R EMOIISIDIEREHEELIEHE

ICEATFPRIREDERDHE

HBBAE: 1981 EMDIEITMNTTD
FEYTFPRRE X
R2 = 025 F-value = 54.5

A coefficient | Pvalue
EMH (a0) 0.0096 0.2499
SISERDTFPLRIL (1) -0.0594 0.0001
EEBRFFYREE (a2 0.0700 0.0001
REZEMENME(a3) 0.0126 0.4818
TERBRE (a9) -0.0011 0.2052
F3I— (as) 0.0055 0.0157

Wi BEET—SELEIC BESRE,
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g |sxmu| ERm| —A -A P mmi%ﬁvmidﬁna—x ®E | 79+ [F542-
Ht=Y 1=y (1) (2) |df=-Uikx V—ud ark
SEH ﬁmmté % % BME HE |z—o
1981 38] 443 | 2256 597 [-0016 | NA. | NA 641 230[ 0801 0.195

1982 38| 462 | 2245 626 | 0.004 20 20 706 | 337 0.746 | 0.149
1983 38| 474 | 2270 624 | 0.011 0.7 1.1 72| 353 0.736 | 0.169
1984 38| 500 2379 619 |-0026 | -36| -0.7 761 266 | 0.774 | 0.194
1985 38| 520 2624 707 | 0.010 3.5 0.2 7981 375 0.743 | 0.162
1986 38| 525| 2758 680 | 0.014 04 0.1 811 385 | 0.733 | 0.193
1987 38| 516 | 303t 746 | 0.021 0.7 0.1 880 | 264 | 0.776 | 0.248
1988 38| 520 | 3447 875 | 0.058 3.7 04 912 | 431 0.758 | 0.165
1989 38| 545 | 3780 | 1035 0.092 34 08 941 431 | 0.774 | 0.167
1990 38| 533 | 4061 1145 | 0.095 0.3 0.7 1029 | 311 | 0.805 | 0.214
1991 38| 568 | 4062 | 1057 | 0.102 0.7 0.6 1123 | 478 | 0.764 | 0.153
1992 38| 539 | 4288 1075 | 0.114 1.2 0.6 1158 | 491 | 0.766 | 0.179
1993 38| 547 | 4140 983 | 0.110 | -05 0.5 1153 | 493 | 0.756 | 0.180
1994 38] 535| 3952 956 | 0.110 0.0 0.5 1107 | 501 | 0.751 | 0.167
1995 38| 527 | 3877 1030 | 0.121 1.1 0.5 1086 513 | 0.742 | 0.151
1996 38| 522 | 3966 1127 ] 0.153 3.3 0.6 1082 ] 515 0.756 | 0.162
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£ [sxmm| ERR] —A | —A | TP [reREHrREHEME—A] BE | 7O | TR
Bty | #ry M | @ |srums y—sos azk
£EE | % % -3 0.0 HE |<-ov

1981 71| 627 | 2525 732 | 0.030 | NA NA. 669 | 230 0.778 | 0.232
1982 711 643 | 2522 719 | 0.060 29 29 676 | 333 | 0.745 | 0.187
1983 711 657 | 2626 6711 0034 -26| -1.0 712 | 357 0.751 | 0.165
1984 71| 676 | 2997 914 | 0.059 25| -04 718 | 264 | 0.799 | 0.238
1985 71 695 | 3252 978 | 0.106 47 0.5 743 | 403 | 0.754 | 0.206
1986 711 721 | 3274 790 { 0.0481 -58| -1.1 775| 394 | 0.760 | 0.200
1987 711 726 | 3630 945 | 0.061 13| -08 831 273 | 0.807 | 0.264
1988 71| 718 | 4037 1182 | 0.135 74 0.2 858 | 430 | 0.775| 0.209
1989 71| 738 | 4507 1437 | 0.172 3.8 0.6 927 | 455 0.782 ( 0.211
1990 71 7701 4695 | 1492 0.177 05 0.5 973 | 316 | 0.810 | 0.264
1991 71| 802 | 4583 1483 | 0.191 14 0.5 1043 | 477 | 0.761 | 0.214
1992 711 793 | 4533 1289 | 0.174 | -1.7 0.2 1069 | 478 | 0.753 | 0.219
1993 711 789 | 4340 1184 | 0.170 | -03 0.1 1060 | 481 | 0.733 | 0.221
1994 71| 744 | 4348 1274 | 0.197 2.7 0.2 1098 | 499 | 0.726 | 0.221
1995 71| 737 | 4557 1454 | 0.237 40 04 1073 | 511 ] 0.724 | 0.232
1996 71] 686 | 4864 | 1568 | 0.248 1.1 0.3 1140 | 520} 0.743 | 0.229
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() ERNRBREBRSH
& |wewmy| BRE | —-A —A TFP npmiﬁr_rpm&#ﬁwa—x " | 79 [F542-

By | By M | @ |sryms y—ooy| azrk
£EE | % % | mmeE HE |z—vy
1981 64| 298| 2187 644 0002| NA | NA 627 216 0.768 | 0.225

1982 64| 300 | 2065 669 | 0.034 3.2 3.2 647 | 314 0.690 | 0.194
1983 64| 296 | 2145 627 | 0000 -33| -1.7 679 | 332 0.707 | 0.171
1984 64| 301 | 2419 743 | 0.031 31| -06 690 | 251 0.761 | 0.226
1985 64| 313 | 2640 819 | 0.066 34 0.1 m 373 | 0.728 | 0.192
1986 64| 326 | 2816 7341 0037 -29]| -14 764 | 380 | 0.718 | 0.206
1987 64| 325| 3018 828 | 0.054 171 -10 808 | 267 | 0.762 | 0.263
1988 64| 331 3301 956 | 0.105 51| -03 847 | 413 0.740 | 0.205
1989 64| 364 | 3526 993 | 0.111 07| -03 893 | 426 | 0.747 | 0.184
1990 64 347 | 3917 1207 | 0.150 39 00 976 | 307 | 0.778 | 0.257
1991 64| 347 | 4151 1256 | 0.160 1.0 00 1151 469 | 0.735 | 0.204
1992 64 340 | 4361 1212 | 0.142| -1.7| -02 1216 | 483 | 0.735 | 0.206
1993 64| 335| 4046 1100 | 0.146 04| -02 1184 | 477 0.719| 0.212
1994 64 324 | 3979 1071 | 0137 ( -09| -04| 1170| 490 | 0.721| 0.191
1995 64 317 3982 1178 | 0.165 28] -02 1178 | 501 | 0.712 | 0.188
1996 64] 307 | 4183 1370 | 0.198 3.3 0.0 1310 511 0.725] 0.203
(d) FRINFRMITMBEH

3 EE%| BR&% | —A —-A TFP TFPHE%FFPR!E FHE—Al BE POk | FS5MR-
H1-=y Bty (N (2) |Bf-UYrx Y= axk
&8 |3l 9% % Ey 1] HE |=—o0

1981 18| 535 3034 1055] 0098 | NA | NA 570 | 228 0.788 | 0.281
1982| 18] 520( 2908 980 0068 | -29| -29| 613| 327] 0738/ 0.204
1983| 18| 524 2916 10360081 13| -10| 618| 352] 0722 0217
1984| 18] 534 | 3180| 1149/ 0086| 05| -06| 634| 244/ 0791 0.268
1985 18| 526 ( 3189 1172)| 0.114| 28| -01| 653| 399 0725 | 0.221
1986| 18| 528| 3351| 1079 | 0078| -35| -10| 707| 408/ 0718 0.226
1987| 18| 517| 3343 | 1024 | 0032 | -46| -18| 775| 277/ 0763/ 0.253
1988] 18| 539 3631 1285|0.122| 90| -03| 795| 4290|0720 0218
1989 18| 550 | 3800 | 1445 0.190| 68| 05| 819| 453 0737 0.240
1990 18| 544 3848 | 1516 0.177| -13| 01| 896| 329 0765 0.262
1991| 18| 533 | 4147| 1557 | 0.184| 07| 00| 1000| 487 0723| 0.198
1992) 18| 543 | 3253| 1241|0178 -06| -03| 1167| 486 0701 | 0.248
1993 18| 552 3001 | 1007 { 0.125| -53| -08| 1140 469 | 0.694 | 0.220
1994| 18] 521 | 3074 1089 | 0.157| 32| -05| 1139| 484 0690 0.232
1995| 18| 504 | 3240 1202 0171 15| -04| 1208| 492 0.684 | 0.227
1996) 18 3404| 1286)0198| 27]| -03| 1167| 521 0.696] 0217

e e———

482
(Hifr) TRMHBREZALV-FEOHEI- X3,
CX1) TFPRLERE(, MELTFPREE, TFPREEQ). TOEETCOELYTFPRER,
PIZIE, 1906 THNIL, TFPREBEQ)(L. 1981 EASBEETO. ERHTFPRER,
Gx2) —Agg:UEEE, —ASHEYRMEEL. RAEME. Y HEES(ZE)DEAIT.
FATHS.
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®oxk ERIHFTED

BHALEE 1981 SIEDTFPEEN R EE

(1) HbIRA=—, (2) #IXAI-OH (2) BEBMA—H—43—
BB EA—h—4 S mx3d DHMZD,
ian P-value HEHl P-value MR P-value
EHH 0.0003 0.9433 0.0081 0.0920 0.0011 0.9468
BR24z— (at1) 0.0017 0.7147| -0.0019 0.6782 -0.0025 0.5985
BHIFZ— (212) -0.0050 0.2774] -0.0065 0.1481 -0.0053 0.2593
BRAF=— (a13) 0.0001 0.9932 0.0012 0.8604 0.0009 0.9595
TMTFPLRIL (a2) -0.0635 0.0001| -0.0642 0.0001 -0.0651 0.0001
FEHNEFETREE (a3) 0.0579 0.0484] 0.0479 0.1054 0.0660 0.0194
FEYRFZENELTILE (a4 0.0828 0.1097 0.0673 0.1918 0.0396 0.4428
BHE 178 169 172
adjR? 0.20 0.28 0.26
F-value 8.8]4kk 5.71 |k 6.47 ¥k

10 @OEBRSIHED2

BT Y 1981 FENDIEDTFPEEN R EE

(1) HIgSs—, (2) HigF=-0OH (2) BEBHEA—H—43—
BB A—H—F 3T mzd DHMED,
¥l P-value Ml P-value M-l P-value
E¥R 0.0038 0.3808 0.0105 0.0343 0.0005 0.9210
HAYTY9R (a21) -0.0035 04542 | -0.0042 0.3826 -0.0052 0.3373
REBME (022 0.0000 05177 | 1.21E-05 0.8303| 0.000062134 0.2939
TFPLARIL (@ 2) -0.0683 0.0001 | -0.0700 0.0001 -0.0683 0.0001
FEYEEEREE (a3) 0.0656 0.0067 0.0382 0.1323 0.0664 0.0054
FEYRFTERELTLE(as) 0.0669 0.0768 0.0402 0.2876 0.0556 0.1497
=[::: 3 145 136 139
adjR? 0.41 047 0.44
F-value 22.04 [k 10.54 |44k 11.78 |4k

®Engk ERIHEDS

HIRBAT M 1981 EE D DIEDTFPETE N R B

(1) HbigArs—, (2) HTz-0H (2) BRMMA—H—FZ—
| B R A—— 5 S mxs DHMED.
¥HE | P-value ¥ P-value M P-value
EMIR 0.0022 0.3538 0.0058 0.0616 0.0007 0.8820
HAUTYOR«(1/REBME) (a3 -0.0700 02471 | -0.0290 0.6612 -0.0566 0.3755
IMTFPLARIL (a2) -0.0782 0.0001 | -0.0798 0.0001 -0.0782 0.0001
FENEERMARE (a3) 0.0910 0.0001 0.0556 0.0338 0.0926 0.0002
FEYREZEMETILE(ag) 0.1193 0.0008 0.0883 0.0186 0.1152 0.0023
= 3 110 101 104
adjR? 0.62 0.62 0.61
F-value 478 Sk 15.73 dokok 19.05 Jokek
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R TIE. AXTHASNERES—T 3 —< 22 ObTEEORD FIZOVNTEH
BETT ). FRIDOERFRVIRY . R#RIT, BB5 6 ENLERSEE TH [TEME
&) EXRICHDEHEBIEOE (TR SERAD B AEREELSETIE. 3113) BT
5. SOANUELDEAEZ b OBEFROF—FE2FEH LTS,

(1) —Adv AmEHE

ENEER = HAHWE + (ERUGEEE—SORAEEE +
(ERFRGEEE—FP YRR,
—ABDIYVAERE = BERNAESE / (EEAXEBELR12).
ek, ENAERIT. BARITRERH SR M EREER] o aBEEREMOmEY
flife% (1990=100) TF 7L — h L=,

(2) —Ad v fHhbEsE

HIMBER = (EPAEE— FAEHE RS - NENRE — REEAE).
—AHL Y AIMEERE = FIMEEE S GEXRSEEER/12).

2B, FMEHERERS . MR (FRAEERELSh) AR - BEHbIT, #he
. BARRITHER DR [DEBEER] 0F 7 L—F— 2 HT. ZEMINBEE
(1990=100) %R 7=,

(3) TFP L~yL

BEEFO TFP L~ULZ, Good et al (1997). Aw et al (1997) % B E|z. UFHL

HTRDT=,

n7FP, = (0¥, ~n¥)+ 3 (¥, - 7.,)
§=2

—[Z%(sﬁ +5, )i X, -0 X )+ T35 SN R, —mxﬁ_l)}

i=l s=2 i=1

TFPs i3, tBUZHIT B FEEFOTFP LN %K T, FUOE—FBOEIL, tHIiC
BT OERPT FOENEER (ARRE) & tHickiT 2ERAEER (HR3E) DEET
PHEDOZEERT, 2FHOEL, tHICWE3ETOEEOENARER (AR OFY
EEHFEEDENLDEEZRLOIT TV o bDTHS, 2B, DNABOVEE (KB
XTI 1981 i) X, 2BHOWERIPr i3, $3BEOEL. t K 2EERF 7
OELEER (BRAEE L bD) L tHCBIARLEER (ARVNEK) OEXT
HELDELZTNTNOAEERD2R by 27T A MITFLTELDTFELDTH
D, BB, AEEROIRA M =2TiE, RAOELEFOEEEROIR N =7 LELE
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WEL DOV L 272 bDTH D, BEOEL, tHICW = 5F TOBEDRLEEESR (§
KR DEXFHELMEEDOTNL OECERIR M = 7OEHEERDTI A
MITLTRLHITF T2 bDTHS, 20, O TFP A > F v 7 Rid. BERFIL >
RAET v ay b THEOMDH B /SRNVT—F—IZBW T, t BIOEZF O TFP L~L
DFVEED TFP LIV OEEFHEE ~N— R & UCTHIIC E OBED L~ H B %
RLEBLDTH B,

2B, EEEFRIT. 8. BX. PHMO3-TH B, HEiT. EEHESEHLEE
HICHBEEROFEASHE— A T 5 MELBREREIEK (1990=100) Z#iF&
DELBDOTH D, FHRMERICIT. POXETERERESNR (55 85z
BB L=,

BAIL, BERE. BY - B89, 200 3-010hi T, EABES % AV L
7oo 728, BAROBMERIRZ, Dean et al(1990)IZ5E - T, Fh . 0.173, 0.062. 0.281
ERE LI, R Fw—2 (1981 &) OEAZR kv 7 ##HiZ. Okamoto(1999 : 248)% 5
B FRRET 7 v—F—i3, BELET [EEREHEER] OFF Y —ROBERH
BERDA BE & ZEMED S VER L7 (1990=100),

BEA 22 FOFHAICIZ, Jorgenson and Griliches (1995:61-62) & £E - L7, 228,
RAOIIERITIT, FARBTRERHD MBEKHER] ORHNELHEH (RHEN
FITX—2R) ZAWVWE,

(4) BBE— AV ERERE
BAEME = KREXRRE (1990=100) /48 THE RS EES,
(8) TURY—T bk
TUNI =V 7E = FEMHMERES / B2z b,
#axb = B& + BEEA=ZME + BEMEHERES),
(6) 54 R2RaRX h=w—T2 (PCM)
PCM = (EW4EE — BE&RE — FEMEMEAES) /ENEEE,
(7) 7EEELLER
EELE = 05 * (FOEEE+FEREEE /ENEESR,
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1980 £, B2 KBARBIBEEO—BL LT, v~ V-V THEMIIEHSEELXDOERIC
ROHLE, ~L—UT7HRRICEEZEDEOIL. HEHEELZOTRICBVNT, BRED
HECEREDTHILTHD, v~ L —THEEEEYL, 90 ERICA- TIEFICV T
WEDPDE SRR, 9T EDOER - ERMEHEICE > T, 2OREB—FE L=, TFiL.
NERZFLELT, v — U THBEEZORREMN L TAB Z LIZT 5,

F1H SBROLEDH

B1IHET. RAELEAREOAERRE /S 7TRLELDTHD, iy, v —
VT BBEAREIR, 1994 £ 5A8FITHTEZ ERb0 s, Thil, BICRAECEET
Hb, FRAEDEENRERZ EDDA 2 FRIUT LIINBRARE Y- w2 k5,
80 FARUT—BE, AR UL d L, 92, B3EEBR T, LEMIER TH o728, 97 4E,
F2OfEME X, 80 ERLITO/MBITE TRV, TOEEDCEL AL, 5%
CWHDTHHT=,

AENERLU-EBHIZ, KEKE-T325h3, FTE—IC. BEYY TIHIC L 54
SR MDERETHD, BE - EFELLERY, ~ L —THEBEESZIZ. HAZIZILS
&T LMD DEE - MEIOEAIL, KR, RELEKELTWS, T, BRSNS
LAER SO BB LMARBTEETHY, BHTEZZILOBESEHIT VTR,
LIeRoT, BRAEBIIEI L -7 FADBKTEIR, ~L— L 7THHEELPEE
THREZ LiThot,

B22, "TNVEBRBICE LR ) HEENRTH D, SROBREHETIT. BEMEL &
HIZ RAFOSMEEDOHELI KB TE L, v L — 70k 5 28 EEGIT. KA.
BREBECS O TIERBRRERMEBE 5D, FOERB- 7. HKREIZULD LT
LEMBEDRBETHD, LzR-T, SEHOBEAEKTII. BEEELIIBICREA
FTREFAZLIZhoT, i

B3I, SEMBEOR LY OFBTHD, 1997E 10 B, v L — I TOFREITITR
MR SMBORICERY Lz, &F ERICL D, REEESTEAL, £RgHEIC X - Cize
BTy &, SITOR LBV BKMEL ko, HRHEELCLEALZIE, v L —
TTRFPMEERIZEALTHY . RERETMTIFFTMEICKRE RELTVS, L=
BoT, BRENIIRLTHLEGESRENREL 2V, £EEBICKEL X -T4%}
BRI/ A — I —DHRITITFE L,

LU, 9 FIZR-> T, LBHEL | EfIZlb o7, F1EiZ. BRE, EEHET
DIE—FML N9ED1 AND6 AETCOEEREEZHLDLLELDTHS, “hick
L. 99 FIZADLLYETT CICAMEEDAEARICEEAERE LIP3, 99 &8
D=L —YTTOEMBAETH, BEEA—I—, EA—F—L bz, FHRUEORN
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HOLHYBEELOREYL, Ay FTEHATHS LWVEES,
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AL, 9FICAD L, LOSUEBEEICHIA->TWS (E25%K), 2 04T, 99
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Sh. HEBHIT. 70 b TH 98 FEiITH_ITERERIICH B, EEENRED, £
BR. SEEORMBETY, K%, HEKE, @FL L7507 BERHLY, YriE-
TH, 78 boHOFREBET BERERI -, i 4%, BEAEOOEER LT
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ZEDIARCERSAZRNTNER, 70 F B _y ¥ —FRICRVBATE - -
DY, MBROV 7TV —DBELFETS, L 2iE, 97TE11 ASE, Fa by
HORZ—I13 16T HFE LIS, AREEF IR LEOBITOTN 198 TH S, v
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CVRBEOLEENNRLELEDOICHSR, BEREFLE LTEMEBEATHNSOR< L
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Productivity in the Indonesian Automotive Industry

Abstract
Indonesia, like many other countries in South East Asia, has actively promoted the
automotive industry. The governmental interventions have ranged from tariffs and
non-tariff barriers to various local content programs. As a result, imports of ready made
cars and motorcycles have been expensive, which led to an inflow of foreign producers.
This paper examines the productivity performance in the Indonesian automotive
industries. More specifically, we try to answer two questions. Firstly, has the industry left
the "infant industry" status? Secondly, what roles have multinational enterprises played in
the development of the automotive industry in Indonesia? In examining the issues at hand,
we use establishment data for the Indonesian automotive industries between 1990-1995.
Our choice of methodology enables us to examine the dynamics of the different
sub-sectors' productivity performance: which establishments account for most of the
productivity growth, and how important entry and exit of establishments are to the overall
performance.

JEL classifications: O3; F2; L62
Keywords: Productivity; Growth; Automotive industry; Indonesia; Protection.
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1. Introduction

There is a long tradition of government intervention in Indonesia's industrialization and
economic development. A state-led development strategy has been pursued since
independence, partly as a result of a general mistrust of market forces and partly inspired
by the examples of the East Asian success stories. As in most countries within the region,
the automotive industry was identified as a target for government support at an early stage
of Indonesia’s industrialization. ConseQuently, the automotive industry has been heavily
protected and supported for more than 30 years. This paper will try to evaluate the
performance of the automotive industry, and hence, whether the government
interventions have been successful in founding a competitive and mature industry.

Following the "New Order" in 1967, the automotive industry received special
treatment through local content rules, entry barriers and foreign ownership restrictions
(Hill 1996). Initially, the owners were often Indonesians from the military ranks or senior
officials, but as the "New Order" proceeded the industry went in to the hands of the
Soeharto family and of the large Chinese conglomerates (Robison 1997). The close link
between the owners and the political leadership made the industry a powerful lobbyist. As
a result, a ban on imports of motor vehicles remained until 1993, when the ban was
replaced by tariffs in the range of 175-275 per cent.

High protection against imports of ready made motor vehicles resulted in an
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inflow of foreign assemblers who imported most of their parts and components. However,
the Indonesian government was not satisfied with hosting only the assembling part of the
production, and launched various programs to increase the local content. Most programs
were explicitly specifying parts and components which had to be manufactured locally
(Thee 1990). The foreign firms responded by starting up new automotive component
companies in Indonesia, often as joint ventures with local firms.

The protective regime in the automotive industry persisted despite extensive
liberalization in the rest of the manufacturing sector since the mid 1980s. Tariffs have
begn high, local content requirements frequent, and the industry even received an
exemption from the ASEAN free trade agreement. Continued protection is argued to be
necessary for the development of the industry and conditions on local content aim at
establishing various linkages and to enhance the technology transfer from foreign
assemblers to local suppliers.

Our study has a twofold purpose. Firstly, we try to answer whether the rigorous
protection and state interventions have lifted the industry from its “infant industry” status.
We would expect to see stable growth in output and productivity if the automotive sector
has become a more mature industry. Secondly, we examine the roles of foreign

multinational enterprises (MNEs) in the development of the automotive sector in
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Indonesia.

To analyze the issues at hand, we begin with descriptive statistics on the
development of the Indonesian automotive industry. Next we examine various measures
on the economic performance of the sector, and discuss possible explanations to
variations between different sub-sectors. We continue by examining the role of foreign

firms, and sum up with a discussion of the results.

2. Industrial Widening and Deepening of the Automotive Industry

As previously mentioned, the automotive industry received government support already
in the 1960s, but the industry's growth did not accelerate until the 1980's with the
emergence of a more sizeable domestic market. Table 1 shows some figures for the
automotive industry in 1986, 1990 and 1995: the number of establishment, and the shares
of total manufacturing employment and gross output. The relative size of the automotive
industry was small in the mid 1980s, but has since then increased rapidly both in the
automobile and the motorcycle industries. The two industries came to reach almost one
tenth of the gross output of the entire manufacturing industry by 1995. However, the share

of manufacturing employment is still below two per cent.
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Table 1 around here.

In addition, the automotive industry experienced a deepening of the industrial
structure between 1990-95: an increase of the shares of parts and component suppliers.
Tables 2(a) and 2(b) show the shares of assemblers (ISIC 38431, 38441) and parts and
components suppliers (38432, 38433 and 38442) in the auto- and motorcycle industries.
As seen in the tables, the assemblers' shares have declined and that of parts and
components suppliers, except car body makers, have increased. The size of the change
differs between industries; the assemblers' share of gross output declined by more than 15
percentage points in the motorcycle industry, compared to only four percentage points in
the automobile industry. This suggests that the motorcycle industry succeeded in
developing backward linkages over the 1990-95 period to a greater extent than the
automobile industry. In other words, a large part of parts and components used in

motorcycle assembling is now locally produced.

Table 2(a) around here

Table 2(b) around here
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3. Economic Performance of the Automotive Industry

General Economic Performance

We continue by examining the economic performance of different sub-sectors in the
automotive industry in tables 3(a) and 3(b).? The tables show simple averages of
employment, labor productivity (both in terms of gross output and value added), the level
of total factor productivity (TFP), the share of non-production workers, wage rates,
export shares, and import ratios.® T-tests are used to examine the statistical difference

between the two years.

Table 3(a) around here.

Table 3(b) around here.

The result for the automobile industry is remarkable; labor productivity and TFP
declined in all sub-sectors except TFP of auto parts suppliers, although the decline is
statistically significant only for car body makers. Furthermore, despite declining labor
productivity, real wage rates of both production and non-production workers increased or
remained constant, with the exception of wages for non-production workers of

automobile body makers. Hence, the price competitiveness of the automobile sector was
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eroded, which is confirmed by export figures near zero. Moreover, although import ratios
declined substantially among the assemblers, they increased among the parts suppliers.
As pointed out by Sato (1998: 119), when the mandatory deletion program proceeded,
imports changed from ready made car parts to smaller components. Raw materials for
prime components such as special steel and alloy are still imported.

The motorcycle industry shows a slightly better performance with stable or
increasing productivity, which presumably allowed for increasing wages without
deteriorating the competitiveness. However, export ratios are still low both for the
assemblers and the suppliers. Moreover, the local content of the motorcycle assemblers
increased substantially between 1990 and 1995, which was also reflected in the
previously shown increase in the relative size of parts and component suppliers. However,
the local content of the suppliers declined. Hence, the previously found deepening of the

industry is only partial, and the reliance of imports still remains.

Productivity Dynamics or Stagnation?
As seen above, productivity has been poor in several of the automotive sectors. The
performance may be caused by various factors such as poor technological development in

existing establishments, by entry of establishments with low productivity or exit of
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establishments with high productivity. There has recently been an increased interest in the
microeconomics of productivity analysis. One branch of studies aims at exploring the
heterogeneity among plants to see how individual establishments move within an industry,
which establishments account for most of the productivity growth, and how important
entry and exit are to the overall performance.

Industry productivity growth between #-x and 7 can be decomposed into
contributions of plants which continued to operate in the same business line for the
observed period (stayers), those which entered (entrants) and those which exited (exits).
The most widely used decomposition methodology is the one developed by Baily et al.

(1992):

AInTFP, = Za,,_,,Am TFP, +ZA9i,ln2FPi, +(ZB,., In7FP, —29. IHTFR-:_,,J, (D

it—u
ieS i€S ieN iecE

where S, N and E stand for stayers, entrants, and the exits respectively. Productivity
growth among the stayers is broken down in two parts: improvements in each plant
separately holding output shares constant, and changes in output shares. The former is
called fixed effect and the latter, share effect.

However, some drawbacks with the methodology above have recently been

discussed in Foster et al. (1998, pp. 16-17). One problem is the treatment of net entry. In
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equation (1), the contribution of net entry or the turnover effect is measured as the
difference between the weighted average of entrants and exiting plants. Even if there are
no differences in productivity between entering and exiting plants, we may conclude
positive effects of net entry if the output share of the former is greater than that of the
latter. This measurement problem is especially significant in the case of rapidly growing
countries such as Indonesia, where the number of entering plants is far greater than
exiting ones and where the estimates of net entry therefore are biased upwards. There are
related problems in the treatment of stayers as well. We therefore use an alternative

decomposition methodology suggested by Foster et al. (1998, p. 16):

AInTFP, =Y 6, ,AInTFP, + 3 A6, (nTFP, , ~InTFP_, )+ A6, An TFP, +
€S €S ieS
> 6,(n7FP, -nTF,_,)- 36, (nTFP, , ~InTFP,_,) @
ieN icE

The first term corresponds to the fixed effect in equation (1). The second one is a
between-plant component that reflects changing shares, weighted by the deviation of
initial plant productivity from the initial industry productivity index (share effect). The
third component represents changing shares of plants with relatively high productivity
growth (covariance effect). The sum of the fourth and fifth terms represents the net entry

or turnover effect.
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In this decomposition measure, a changing output share leads to positive
contribution to industry productivity growth only if a plant's productivity is higher than
the initial level of the industry productivity. Similarly, an exiting plant generates positive
contribution only if the plant's productivity is lower than the initial average, and an
entering plant does so only if the productivity is higher than the initial average.

Industry labor productivity growth (gross output per employee and value added per

employee) was calculated along the same line. The results are presented in Table 4.*

Table 4 around here.

The results in Table 4 are consistent with the previous findings. Productivity
growth in the automobile industry has been poor, regardless of the different measures
used. All of the sub-sectors: assemblers, car body makers and the parts suppliers showed
negative growth rates during the 1990-95 period, with the exception of output and TFP
growth rates for the parts suppliers. Exits of establishments with relatively high levels of
productivity and entrants of relatively low productivity establishments explain part of the
negative productivity growth. In addition, the negative figures of almost all of the fixed

and share effects show that there was little improvement or even deterioration among the
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stayers in the automobile industry.

Motorcycle parts suppliers show a slightly better performance. One of the
productivity measures declined: gross output per employee, which was caused by one
big-scale plant that exited over this period. Output per employee shows a 128 per cent
increase if this establishment is excluded. To sum up, it seems that the expansion of the
motorcycle parts suppliers has been accompanied by a productivity improvement.
Moreover, contrary to the automobile industry, there was some improvement in
productivity among the surviving plants as shown by the positive fixed effect. However, it
is mainly the entry of new highly productive establishments that causes the positive

productivity growth.

Why are productivity in the Automobile and Motorcycle Industries Different?

The protective regime and the various requirements on local contents have been present
and rather similar within sub-sectors of the automotive industry. In fact, most policies
have been implemented simultaneously in the automobile and the motorcycle industries.
Yet, productivity performance turned out to be different; the motorcycle industry has
performed better than the automobile industry.

There are some possible explanations to the difference in industry performance.
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Firstly, the size of the market differs for the two industries. A car is beyond reach for most
Indonesians whereas the market for motorcycles is much larger. Motorcycles constitute
the bulk of motor vehicle sales in Indonesia. For instance, 69 per cent of the 12.8 million
motor vehicles registered in Indonesia in 1995 were motorcycles (Thee 1997: 95). Table 5
shows the number of cars (including commercial vehicles) and motorcycles produced in
Indonesia since 1990; the volume of cars is still small and has not increased as rapidly as
the volume of motorcycles.

A second explanation could be the high fragmentation of the automobile
industry, with a large number of assemblers, producing a large number of brands and
models for a relatively small domestic market (Thee 1997: 117). The motorcycle industry
has a larger market and a smaller number of firms. There has been a deliberate policy
from the government in minimizing the number of firms and models in the sector. For
instance, in 1981 it was decided that each motorcycle assembler was not allowed to
produce more than five different models. A limited number of assemblers and models
together with the large market made it possible to operate at a relatively larger scale in the
motorcycle industry. Table 6 shows the number of assemblers by employment size in
1990 and 1995. The number of assemblers in the automobile industry is two to three times

higher than in the motorcycle industry, and the size of each assembler is far smaller in the
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former than in the latter.

The fragmented industry may also be an obstacle for the development of an
automobile body and parts industry, since it prevents the utilization of scale economies.
Different cars use different bodies and parts, and few attempts have been made to
standardize different brands. Again, the situation for motorcycle parts suppliers is
different, with a less fragmented market due to fewer producers and a larger market.
Finally, the technology in the motorcycle industries may be less sophisticated or more
suited to local conditions in comparison to technologies in the automobile industries.

Hence there are several possible explanations to the relative superior
performance of the motorcycle industries. However, it should be stressed that although all
factors above can explain why the automobile industries perform worse than the
motorcycle industries, they cannot explain negative productivity growth in the
automobile industries. The performance of the automobile industry has been poor not

only in relative, but also in absolute terms.

4. The Role of Foreign Firms in the Automotive Industry

Despite a reasonable development of the motorcycle parts suppliers, the figures above

reveal an overall poor development of the Indonesian automotive industry. There are at
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least two possible reasons. Firstly, the technology may be too difficult to master for
domestic establishments without prior experience of automotive production. Although
foreign establishments may do well, poor domestic establishments will then decrease the
overall performance of the industry. Secondly, the protective regime may foster
inefficiency through low competition. We would then expect domestic as well as foreign
establishments to show a poor performance.

Hence, there are reasons for us to examine the role of foreign firms in the
Indonesian automotive industry. Table 7 shows the foreign establishments' shares of gross
output, value added, employment, investment, export and imports of intermediate inputs
in the automotive industries. We define foreign establishments as having any (above zero
per cent) foreign ownership. As shown by the table, deregulation of ownership
restrictions has increased the overall importance of foreign establishments between 1990
and 1995. The one exception is automobile parts suppliers where the foreign share has
decreased. Foreign establishments dominate the automobile assembling industry and

account for more than 50 per cent of most other industries.

Table 7 around here.

—-67-



Then, how has foreign firms affected productivity in Indonesia’s automotive
industry? There are two mechanisms through which the entry of foreign firms may affect
productivity. The first effect is when more productive foreign firms vis-a-vis local firms
enter the market and the second is through the spillover effects from foreign to local

firms.’

Table 8 around here.

Table 8 compares the economic performance in local and foreign
establishments.® Foreign establishments tend to be larger in size and more productive
than local ones in all industries. This indicates that foreign establishments possess a
firm-specific advantage over local ones, as argued in the conventional FDI theory (Caves
1996: 4). Hence, entry of foreign firms contributed to the introduction of modern
technology and management methods in Indonesia and upgraded the quality of products
both in the assembly and component industries.

However, foreign firms have not become an engine of growth in the automotive
industry for two reasons. First, their number is still quite small especially among the parts

suppliers. For instance, according to Auto Trade Journal Co., Inc. (1996), 45 subsidiaries
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of Japanese automobile parts suppliers were established in Indonesia by 1996, which is
considerably lower than in Thailand where 111 Japanese subsidiaries were set up during
the same period.’

Second, the foreign establishments do not seem to have generated any
substantial spillovers on domestic establishments, as seen for instance by the latter
group’s poor productivity. According to Table 8, the productivity of local automobile
parts suppliers declined regardless of the choice of the measure, although the decline is
not statistically significant. This is true for automobile body suppliers and motorcycle
parts suppliers as well. ®

Hence, foreign establishments have not managed to lift the status of the
automotive industry to a level with stable productivity growth. However, since Indonesia
liberalized the FDI regime as late as in the beginning of the 1990s, one explanation could
be that a large number of the foreign establishments are relatively new and that it may
take some time before they operate efficiently in the new environment, and before
domestically establishments have been able to benefit from some of their superior

technology.”
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5. Concluding Remarks
Based on negative experiences of infant-industry protection in other parts of the world,
one may have expected that the automotive industry in Indonesia would not be able to
achieve international competitiveness. Moreover, government interventions in other
Indonesian industries such as aerospace have failed (Fong and Hill 1988; McKendrick
1992). However, the automotive industry has not only failed to achieve international
competitiveness and positive productivity growth, it is even showing a negative
productivity growth after 30 years of protection and government support. Hence, the state
of the industry is not only poor, but it is even deteriorating. There are at least two possible
explanations to the poor performance. Firstly, the government interventions may have
been reasonable but other factors have been causing the poor performance. Secondly, the
government interventions may have created a highly protective environment where low
competition allows establishments to operate inefficiently. Hence, we cannot conclude
that the industry has performed badly because of government interventions, but we can
conclude that the industry performance has been poor despite large government support.
As previously said, the government support has come in many shapes;
investment, trade, and industrial policies have all been used at various occasions to

support the automotive industries. Clearly, different policies may have different effects on
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the industry’s performance and it would be desirable if future research could differentiate
between effects from different policy measures.

Despite the failure to lift the automotive industry out of its infant-industry status,
there are sub-sectors where the performance has been at least acceptable. The
performance of the motorcycle industry was found to be somewhat better than that of the
automobile industry. A larger and less fragmented market and a higher degree of
standardization may be two factors to account for the difference.

The high protection against imports of motor vehicles resulted in an inflow of
FDI to Indonesia. The positive contribution of foreign firms to the automotive industry
cannot be neglected in terms of bringing in new technology, management, and market
information to Indonesia. However, their impact does not seem to be strong enough,
partly because Indonesia has not succeeded in attracting enough foreign firms, and partly

because spillovers to local firms seem to be limited.
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Economic Planning Agency in Tokyo, October 1998, and one anonymous referee.
Yumiko Okamoto gratefully acknowledges a grant for scientific research from the
Ministry of Education in Japan. Fredrik Sjcholm gratefully acknowledges financial
support from the Tore Browaldhs fond.

! See Fujita and Hill (1997) on industrial strategies in the automobile sector in Southeast
Asia.

2 The economic performance of the automotive industry is only examined between 1990
and 1995 due to lack of detailed industrial statistics prior to 1990.

? Following Baily, Hulten and Campbell (1992: 191), TFP of the ith plant in each industry
for year ¢ is defined as follows: In 7FP;=In Oy - oz In L;; - o In K - ous In M where
QO is real gross output of the ith plant in year 7, and L, Ki;, and M;,, are labor, capital and
intermediate inputs. o, , ox oy, are factor income shares of labor, capital and
intermediate inputs, averaged over industries and the beginning and ending years of the
period. As a proxy variable for real capital stocks, we used book value of real assets
deflated by investment price indexes (1993=100). Gross output of each plant was
deflated by the relevant wholesale price index (1993=100). Intermediate inputs were
deflated by price indexes constructed with the wholesale price indexes and input-output
tables of 1990.

* We are not able to conduct the above calculations for the motorcycle assemblers due to a
small number of observations.

3 See Blomstrom and Kokko (1998) and Okamoto (1994, 1999) for how the entry of
foreign firms may influence the productivity of the recipient industry. Blomstrom and
Sj6holm (1999), and Sjoholm (1999a, 1999b) examine spillovers from FDI in Indonesia.
¢ The number of foreign establishments is very small in some industries in some years.
There is, hence, a risk that specific foreign establishments could be identified. For secrecy
reasons, we have therefore not included Automobile assemblers (1990), Automobile
body suppliers (1990, 1995), Motorcycle assemblers (1990, 1995), and Motorcycle parts
suppliers (1990).

7 Note that the number of Japanese parts suppliers in Indonesia (45) is larger than the
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number in Table 8(a). The latter only includes the parts suppliers which belong only to
ISIC 38433, while the former includes the suppliers which belong to any industrial
category.

® Although the exact magnitude of the decline in the average productivity is not revealed
here due to the reason mentioned in footnote 6, the decline in average productivity of auto
body makers is statistically significant. -

> See Pitt and Lee (1981).
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TABLE 1
Development of the Automobile and Motorcycle Industries in Indonesia (1986-1995)

Sector Number of establishments  Share of total Share of total
manufacturing manufacturing gross
employment (%) output (%)

1986 1990 1995 1986 1990 1995 1986 1990 1995

Automobile 64 196 259 0.84 1.43 1.47 2.85 445 4.38

Motorcycle 20 33 51 0.42 0.42 0.45 1.71 1.73 3.99

Total 84 229 310 1.26 1.86 1.92 4.56 6.18 8.37

SOURCE: Central Bureau of Statistics, Industrial Statistics, various issues.



TABLE 2 (a)
Assemblers’ and Suppliers’ shares of the total Automobile Industry (%)

Automobile assemblers  Automobile body Automobile parts
suppliers suppliers
1990 1995 1990 1995 1990 1995
Share of number of establishment 5.1 5.4 60.2 479 347 46.7
Share of gross output 577 53.6 10.8 5.0 315 414
Share of employment 20.1 23.2 49.4 29.1 30.5 47.7

SOURCE: See table 1.
NOTE: Automobile Assemblers - ISIC 38431, Automobile body suppliers - ISIC 38432, Automobile parts suppliers - ISIC 38433.

TABLE 2 (b)
Assemblers’ and Suppliers’ shares of the total Motorcycle Industry (%).
Motorcycle assemblers Motorcycle parts suppliers
1990 1995 1990 1995
Share of number of establishments 15.2 7.8 84.8 92.2
Share of gross output 61.5 457 385 543
Share of employment 36.8 36.5 63.2 63.5

SOURCE: See table 1.
NOTE: Motorcycle assemblers - ISIC 38441, Motorcycle parts suppliers - ISIC 38442,




Table 3 (a) Economic Performance of the Automobile Industries Between 1990 and 1995 (Simple Average)

Automobile assemblers

Automobile body suppliers

Automobile parts suppliers

1990 1995 T-test 1990 1995 T-test 1990 1995 T-test
Number of establishments 8 11 101 110 56 96
Employment 917 1,187 166 150 156 241 *
Gross output per employee (000.Rp) 133,702 77,979 13,417 11,470 44849 42171
Value added per employee (000.Rp) 45,871 29,791 5,173 4,015 14,942 11,241
Total factor productivity 24 1.9 2.5 24 * 23 23
Share of nonproduction workers (%) 359 30.1 16.0 18.6 21.6 19.0
Production worker wages (000.Rp) 3,028 5,621 1,569 1,567 2,144 2140
Nonproduction worker wages (000.Rp) 4,859 9,789 * 3,110 2,232 * 4,470 6,301 *
Export share in output (%) 0 0 0 1.6 0 52 *
Import ratio (%) 30.1 10.6 5.1 2.7 20.8 25.3

SOURCE: Calculations based on data from the Central Bureau of Statistics, Indonesia.
NOTE: (1) Gross output was deflated by the wholesale price index (1993=100). Wages were deflated by the wholesale price index (1993=100).
(2) Value added was obtained by taking the difference between real gross output and intermediate inputs deflated by the relevant prices.

(3) Import ratios are defined here as imports of intermediates as percentage of the total material costs.
(4) * - statistical significance at a ten per cent level.

Table 3 (b) Economic Performance of the Motorcycle Industries Between 1990 and 1995 (Simple Average)

Motorcycle assemblers

Motorcycle parts suppliers

1990 1995 T-test 1990 1995 T-test
Number of establishments 5 4 24 38
Employment 827 1,708 * 158 150
Gross output per employee (000.Rp) 169,156 304,980 19,028 19,522
Value added per employee (000.Rp) 32,647 171,008 5,594 8,337
Total factor productivity n.a. n.a. 22 22
Share of nonproduction workers (%) 325 18.1 15.7 17.2
Production worker wages (000.Rp) 4,138 6,255 1,067 1,411
Nonproduction worker wages (000.Rp) 7,747 12,776 3,525 4,453
Export share in output (%) 02 1.0 0 7.1 *
Import ratio (%) 34.3 10.8 13.2 16.1

SOURCE: Sec table 3(a). NOTE: See table 3(a). n.a. - not available.
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Productivity Growth Analysis of the Automotive Industries (Percentage Change Between 1990-95)

TABLE 4

Number of Gross output Value added TFP
establishment  per employee  per employee
Stayers 5 7.2 (16.0) (20.0)
Fixed effects 48 2.8) (18.5)
Automobile Share effects (20.1) (26.4) 3.9
assemblers Cov. Effects 22.5 13.2 2.4
Net Entry (17.2) 14 22
Entrants 6 (12.3) (11.6) 4.7
Exits 3 49 (13.0) 6.9)
Total (10.0) (14.6) (17.8)
Stayers 64 34 (15.4) (13.0)
Fixed effects 3.9) (1.7 (11.6)
Automobile body Share effects (10.0) (11.3) (5.7
suppliers Cov. Effects 17.2 7.6 43
Net Entry (25.7) (41.5) 2.7
Entrants 46 2.2 (14.7) 9.8
Exits 37 -23.5 26.8 7.1
Total (22.3) (56.9) (10.3)
Stayers 31 445 (23.2) 12,5
Fixed effects 2.8) (35.6) 1.5
Automobile parts Share effects .2) 22 (11.3)
suppliers Cov. effects 49.5 10.2 223
Net Entry (16.6) 21.0) 25.1
Entrants 65 6.0 (16.9) 15.4
Exits 25 22,6 4.1 .7
Total 27.9 (44.2) 37.6
Stayers 7 0.9) 22 0.9
Fixed effects 1.0 33 1.1
Motorcycle parts Share effects 2.4 2.2) 0.6)
suppliers Cov. Effects 0.5 1.1 0.4
Net Entry (16.7) 54.6 32.2
Entrants 31 6.7 64.7 353
Exits 17 11.0 10.1 3.1
Total (17.6) 56.8 33.1

SOURCE: Calculations on data from Central Bureau of Statistics, Indonesia.

NOTE: Negative values within paranthesis.




TABLE 5
Number of Produced Cars and Motorcycles in Indonesia

Year Cars Motorcycles
190 270,526 409,062
1991 254,737 445,268
1992 175,257 488,524
1993 203,588 621,085
1994 325,021 781,089
1995 387,541 1,042,938

SOURCE: Thee (1997), Sakura Research Institute (1996).

TABLE 6
Number of Establishments in the Automobile and Motorcycle Assembling Industries by Employment Size
Employment Automobile assemblers Motorcycle assemblers
1990 1995 1990 1995
50-99 1 2 0 0
100-199 1 1 0 0
200-499 4 4 1 0
500 and above 4 7 4 5

SOURCE: Data obtained from the Central Bureau of Statistics, Indonesia.



TABLE 7

Share of Foreign Establishments in the Automotive Sector (%)

Automobile Automobile body Automobile parts Motorcycle parts

assemblers suppliers suppliers suppliers

1990 1995 1990 1995 1990 1995 1990 1995
Gross output 76.3 94.1 7.4 18.3 489 15.8 67.2 75.4
Value added 89.9 93.7 10.5 25.7 31.8 30.6 54.6 82.9
Employment 69.2 58.0 5.5 7.2 19.5 18.3 154 23.6
Investment 923 92.7 10.3 36.9 329 228 433 54.1
Export na. na. n.a. 86.0 n.a. 40.5 n.a. 59.6
Imports of intermediate goods 83.4 99.7 0.3 78.5 78.5 15.5 3.8 69.7

SOURCE: Calculations on data from Central Bureau of Statistics, Indonesia.




TABLE 8

Comparison of Local and Foreign Establishments in the Automotive Industries (simple average)

Automobile assemblers Automobile parts suppliers Motorcycle parts suppliers
1995 1990 1995 1995

Domes.  Foreign T-test Domes. Foreign T-test  Domes. Foreign T-test  Domes. Foreign  T-test
Number of establishments 7 4 51 5 83 13 33 5
Employment 785 1,892 138 341 227 326 132 269
Gross output per employee 24,032 172388 39,647 97912 37,659 70,977 9,352 86,643 *
(000.Rp)
Value added per employee 13,717 57,919 13,937 25,188 7,907 32,529 % 3,502 40,252 *
(000.Rp)
Total Factor Productivity 1.9 2.0 23 26 23 27 * 2.1 3.0 x
Share of nonproduction 29.2 31.7 21.5 22.6 19.0 19.1 17.0 19.0
workers (%)
Production worker 5,320 6,148 2,035 3,261 1,863 3,905 * 1,181 2,927 *
wages (000.Rp)
Nonproduction worker 6,870 14,898 * 3,947 9,693 5,383 12,566 * 2,782 14,815
Wages (000.Rp)
Export share in output(%) 0 0 0 0 3.8 14.3 42 257 *
Import ratio(%) 6.2 18.3 18.1 48.3 * 19.5 62.6 * 9.4 60.4 *

SOURCE: Calculations on data from Central Bureau of Statistics, Indonesia.
NOTE: * - statistical significance at a ten per cent level.




DOES OWNERSHIP MATTER?
- THE CHANGING ROLES OF FDI
IN TAIWAN’S MANUFACTURING SECTOR -

I INTRODUCTION

To achieve free and open investment as well as trade became an important
objective of Asia Pacific Economic Cooperation (APEC), especially after the APEC
leaders adopted the Bogor Declaration in 1993. In 1994, APEC member countries
adopted a set of APEC investment principles as a first step in developing an
investment agreement aimed at supplementing unilateral investment reforms (PECC
1995: 137).

However, foreign investment has been a contentious issue in development
€conomics. Although mainstream economists argue that foreign investment is
conducive to growth and development, the empirical evidence of various aspects of
foreign investment is still inconclusive (Tan 1995: 135).

The purpose of this paper is to empirically investigate the role of foreign direct
investment (FDI) in the development of the manufacturing sector of Taiwan. A large
number of papers have been written on this subject in the past, including one of the

most prominent studies in the field made by Schive (1990). This paper is different
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from past studies in two respects. First, it compares the characteristics of companies
by type of ownership in detail using micro firm-level data. Second, it examines the
changing role of FDI in the development process.

Conventional theories of FDI suggest that foreign firms possess a firm-specific
advantage over local ones embodied in the former’s intangible assets (Caves 1996: 4).
This implies that foreign firms have different ¢haracteristics than local ones in some or
many important ways. Little empirical evidence has been shown to confirm the
difference in a comprehensive manner, however, even though it is assumed quite often
both in theoretical and empirical studies. This is partly because there had been
limited access to appropriate data until recently. This paper tests whether there is a
significant difference between foreign and local firms, using firm-level data of the
manufacturing sector of Taiwan.

In addition, this paper also investigates how the role of FDI evolves over time.
Although Schive (1990) points out the important contribution of foreign companies to
the development of the manufacturing sector of Taiwan, he also notes the
disadvantages of relying excessively on foreign companies. Since they are controlled by
multinational corporations, they may not enjoy the freedom necessary to make

important decisions, especially about new products and processes (Schive 1990: 66).

-85-



His concern is valid if FDI brings only a temporary change to host countries. Recent

empirical evidence such as the internationalization of R&D of multinational companies,

however, seems to indicate the opposite. 1 Overseas activities of foreign companies

seem to be changing dynamically. This implies that the benefits from FDI cannot

possibly be static.

Section II of this paper discusses briefly what economic theory tells us about the

role of FDI in economic development. After summarizing the characteristics of FDI

flows into Taiwan in Section III, the paper goes on to compare the characteristics of

firms in Taiwan by type of ownership using firm-level manufacturing data in Section IV.

Section V moves on to a discussion about the changing roles of FDI in the Taiwanese

economy. Section VI concludes with policy implications.

II THE ROLE OF FDI IN ECONOMIC DEVELOPMENT

Viewed as a transfer of capital from rich to poor countries, foreign direct

investment is of growing importance in developing countries in general (Gillis et al

1996:403). However, the development of the industrial organization approach to FDI

1 See Odagiri and Yasuda (1996); and Blanc, H. and Sierra, C. (1999) for the
internationalization of R&D activities by multinational companies.
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contributed to distinguishing FDI from other forms of foreign capital. Presently, there
is an increasing consensus that the essence of the former is not so much the flow of
capital but the flow of intangible assets such as technological, managerial and
marketing know-how.  This implies that the benefits of FDI from the point of view of
developing countries are considered to lie more in the transfer of new technology,
managerial and marketing know-how than in that of capital.

More recently, Romer (1993) emphasized the role of FDI as a means of filling the
“idea gap” that exist between developed and developing countries. He argues that a
country’s growth performance has a lot to do with its utilization of ideas embodied in
FDI as well as the physical and human capital formation. His work is very important
in linking FDI directly with the growth process of developing countries.

Moreover, recent developments in growth theory emphasize the important role
played by human capital formation. Lucas (1993) values on-the-job training highly
among different means of acquiring human capital. Foreign firms typically show a
strong commitment to technical and managerial training (Aitken et al 1995: 3-4).
This implies that FDI may enhance growth and development of host countries
permanently through human resource development in host countries as well.

In addition to the above direct benefits, Caves (1974: 176-178) emphasizes
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three potential spillover benefits as indirect gains of FDI. The most important of all
from the point of view of developing countries would be the diffusion of technology and
knowledge to local firms. FDI can facilitate the process of diffusion, either directly
through the training of suppliers, or indirectly through imitation and labor mobility
(Aitken et al 1995 1).

Whether the benefits of FDI will be realized or not and whether they create
temporary or lasting changes in host countries seems to be rather an empirical

question.

IIT FDI FLOWS INTO THE TAIWANESE MANUFACTURING SECTOR

It is well known that FDI played an important role in the early stage of
industrialization in Taiwan. 2 However, the bulk of FDI flows into Taiwan have
occurred since the mid ‘80s, after industrialization had already taken place..

Figure 1 shows annual trendé of FDI flows into Taiwan. It reveals that it is in
the latter half of the ‘80s that FDI started to flow into Taiwan in large sums. Figure 1
also indicates that the manufacturing sector continues to be a leading sector into which

FDI flows, although FDI flows to the service sector started to increase in the 1990s.

2 See, for instance, Schive (1990) for the comprehensive study of the role of FDI in the
early stage of development of the Taiwan’s economy.
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Table 1 shows a sub-sector breakdown of the share of FDI flows into Taiwan’s
manufacturing sector. Taiwan’s manufacturing industry can be classified into three
categories depending on the pattern of the FDI inflow. The first category includes
the sectors that used to lead in attracting a large amount of FDI, but stopped playing
that role after the mid-1970s. The textile and garment sectors are perfect examples.
The second category includes the sectors that used to be and continue to lead in
attracting FDI, such as chemicals and electronics. The third category includes food,
basic metals and machinery sectors. They began to attract FDI more recently and
continue to be important as the final destination of FDI flows into Taiwan.

Table 2 shows the source of FDI flows by nationality or by region. According to
the data, FDI from overseas Chinese was dominant in the early stage of development.
However, their share declined significantly in the 1980s. At that point, FDI from the
U.S. and Japan increased dramatically. Moreover, the source of FDI was further
diversified in the early 1990s, as the share of FDI from countries other than the U.S.,
Japan, and Europe increased rapidly during this period.

In sum, there seems to have been a structural change in the flow of FDI into
Taiwan since the 1980s both in terms of the source country and the receiving sector.

New foreign investors began to pay close attention to the non-traditional
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manufacturing sectors in Taiwan in the 1980s. Moreover, the relative importance of
overseas Chinese investment declined, and was replaced by American, Japanese and

European investors starting in the mid-1980s.

IV DOES OWNERSHIP MATTER?
Section IV tests whether foreign firms possess characteristics significantly
different from local ones using firm-level data from the Taiwanese manufacturing

sector.

IV-1 Data

The empirical data for this study are taken from the random sampling data file of
The Report on Industrial and Commercial Census for Taiwan-Fuken Area published by
the Directorate-General of Budget, Accounting and Statistics, Executive Yuan, Republic
of China for the years of 1981, 1986, 1991 and 1996. In the random sampling data file
all firms with annual sales in 1980, 1985, 1990 and 1995 above NT50,000,000 were
surveyed, while the remaining smaller firms were sampled by using the stratified
random sampling method. This study uses only the first type of manufacturing firms

to minimize the risk of the sampling technique affecting the final results. Therefore,
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the sample data consist of only 659 manufacturing firms for 1981, 4276 firms for 1986,
2443 firms for 1991, and 4261 firms for 1996. 3
Following Schive (1990:3), foreign firms are defined as firms with any amount of
foreign equity capital. Table 3 shows the distribution of domestic and foreign firms
by the 2-digit Taiwanese industrial classification. In Table 3, foreign firms are
classified further into three categories. The first one includes 100 percent
foreign-owned firms. The second includes joint ventures with 50 or greater than 50
percent foreign ownership. The third includes joint ventures with minority foreign
ownership. Although the pattern of ownership varies significantly depending on the
industry, completely and/or majority foreign-owned companies have tended to be
preferred over minority foreign-owned ones since the 1980s.
This tendency is also confirmed by Table 4. It shows the number of foreign firms
and the average percentage of foreign ownership by industry. According to the data,
the average tends to increase in most of the manufacturing industries after the

mid-1980s, with the exception of wood products, petroleum refinery and basic metals.

IV-2 Hypotheses to be tested and definition of variables

8 The entire sampling data consist of 1512 firms for 1981, 8459 firms for 1986, 6665
firms for 1991, and 8622 for 1996.
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Conventional theories of FDI suggest that foreign firms invest abroad in order to
exploit the firm-specific advantages embodied in their intangible assets. If this is the
case, we expect foreign firms to differ from domestic ones in certain aspects such as
productivity, capital intensity and wages. We expect foreign firms to be more
productive due to the ownership advantage they possess over local ones. Second,
higher salaries are expected to be paid by foreign firms than by domestic counterparts
owing to their higher productivity. Moreover, foreign firms are expected to be more
capital-intensive than local ones since modern high technology tends to require modern
machinery and equipment.

This paper uses two productivity measures: output per employee and value added
per employee. ¢ Firm output is defined as total firm sales, which include both
domestic and export sales. The value added of each firm is calculated by subtracting
payments for its intermediate inputs® and subcontracting services from its value of
output. Three types of capital are added up to come up with the capital stock of each
firm: machinery and equipment, building, and transport equipment. The measure of
capital input is its book value of capital stock of the firm. Capital intensity is defined

as capital stock divided by the total number of employees. The average wage rates are

4 This paper did not use total factor productivity (TFP) even though its concept is
firmly established, because of difficulties of measurement,.
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calculated separately according to the type of workers. However, the categorization of
workers changed in every census year. Therefore, strictly speaking, a comparison
across years is not possible.

This paper tests further whether foreign and local firms are different in other
aspects as well, such as size, export propensity, and extent of subcontracting activities.
Foreign ﬁ;'ms are expectgd to be larger than domestic ones, especially in Taiwan, since
multinational companies tend to be large in general and Taiwanese firms are known
for their small-scale operation. Foreign firms are also expected to have a higher
propensity to export than local ones, as multinational firms are considered to have an
advantage in the marketing of their product. However, foreign companies are
expected to engage less in the provision of subcontracting services than local ones,
since multinational firms tend to possess a high level of market power with high
expenditures in advertising, distribution, and marketing, and because they can
maximize profits by producing their own products.

The size of each firm is measured by the number of employees. The export
propensity of each firm is measured by the share of its export sales in total revenue.

The magnitude of subcontracting activities is measured as the ratio of subcontracting

5 Intermediate inputs include materials, fuels, electricity, water, and package fee.
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to total firm revenue.

This paper, first, calculates the arithmetic means of both foreign and local firms

in each variable by sector. Then it tests whether they are statistically significantly

different from each other by conducting t-tests.

IV-3 Results

Tables 5, 6, 7 and 8 show the results of the hypothesis testing for 1981, 1986, 1991

and 1996 respectively. ¢ An “O” indicates that foreign firms have a greater means

than domestic ones in each variable defined, and an“X” indicates the opposite. The

marks “ *** © “ ** ¢ and “ * “ ghow the statistically significant difference between the

means of foreign and domestic firms in each variable at one, five and ten percent level

respectively.

According to Table 5, little difference is found statistically between foreign and

domestic firms either in terms of productivity, capital intensity, or wage levels in 1981,

although the results differ depending on the sector. Foreign companies tend to be

large, but the difference is not statistically significant.

6 Following observations were excluded from the sample: the firms without any
identification code number; the firms with zero value of either in total revenue, the
number of employee, capital stock, intermediate inputs, or wages; and the firms with
negative value added. Therefore, the sample sizes decreased further down to 643 for
1981, 4211 for 1986, 2413 for 1991, and 4203 for 1996.
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In 1986, however, the difference between the two types of firm began to become

more pronounced. Foreign firms tended to be larger, more productive, more

capital-intensive and pay more than local ones, excepting the garment and wood

product sectors. The most distinct difference is seen in wage levels, especially those of

managerial persons. Foreign firms tended to pay consistently more for managerial

class workers than domestic ones. This is also true for engineers, although the

difference is not as great as in the case of managerial persons. The differences in the

results between 1981 and 1986 seem to support the findings discussed in Section III on

the structural change of Taiwan’s FDI flows.

With regards to export propensity in 1986, however, ownership does not appear to

be statistically significant. Whether foreign firms tended to have a higher export

propensity than local ones depended on the sector of the manufacturing industry. There

was no clear-cut difference in the magnitude of subcontracting activities between the

two types of firms either.

Tables 7 and 8 confirm most of the findings for the year of 1986: foreign firms

tended to be more productive and more capital-intensive than local ones.

Furthermore, there was a consistent and persistent difference between two types of

firms in terms of wage levels, especially for high-skilled workers.
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However, in the data for 1996 a new trend emerges. Domestic firms seem to have

engaged more actively in providing subcontracting services than did foreign ones.

This seems to reflect a pragmatic approach taken by Taiwanese firms in more recent

years. That is, as the latecomers, Taiwanese manufacturers have tended to sell their

products under well-known foreign brand names and thus avoid the need for heavy

investments in marketing and distribution (Aw et al 1997: 10 and Hobday 1995: 192).

V THE CHANGING ROLE OF FDI IN TAIWAN'S MANUFACTURING SECTOR

The statistical results of Section IV demonstrate that ownership matters in

certain aspects. These findings are consistent with conventional theories of FDI.

However, they also show that the way they differ does not remain the same. The

characteristics of both foreign and domestic firms seem to be changing dynamically, at

least in the case of Taiwan manufacturers. This section examines further how the role

of foreign companies evolved in Taiwan during the 1981-96 period from the point of

view of development. 7

Table 9 shows the share of foreign companies in terms of the number of

establishments, total revenue, export revenue, employment and technical cooperation.

7 See Liu (2000) for comprehensive analysis of the evolving roles of FDI in Taiwan.
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The last category is payment for acquiring technical know-how from abroad for the

purposes of (1) introducing a new product; (2) increasing production, improving quality,

or reducing costs; and (3) providing management skills, or acquiring designs,

processing techniques, or patents (Schive 1990: 32).

According to Table 9, although the foreign share in terms of the number of firms

was not large, their share of output and employment was relatively high until the early

1980s. However, the foreign share of output and employment declined after the

mid-1980s, especially in the electronics industry. Interestingly, the foreign share of

export revenue had already decreased to low levels by 1986. These pieces of evidence

indicate that the role of foreign companies declined significantly in terms of output,

export and employment after the mid 1980s.

Another interesting observation can be made from the data in table 9. It shows

that foreign companies played a very significant role in terms of introducing new

technology and know-how into the Taiwanese manufacturing sector until the early

1990s. Even in 1991 the foreign share was as high as 50 percent in terms of technical

cooperation expenditures. This implies two things. First, it seems to be very difficult

for purely local firms to introduce new technology and know-how from abroad without

any equity tie-up with foreign companies. This is considered to have a lot to do with
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market failures that could result from the public nature of technology and/or imperfect

information characterizing technology transactions between the two parties. Second,

as mainstream theory on FDI suggests, the essence of FDI is not so much the flow of

capital as the flow of technology.

However, the foreign share of techmical cooperation declined rapidly in the

mid-1990s. Two reasons can be considered to account for this. First, as many of the

foreign subsidiaries in Taiwan approached limits imposed by technology, they needed to

invest locally to continue to be competitive internationally. Second, local firms also

began to be active in acquiring new technology from abroad.

The decline in the foreign share of output, employment, export and technical

cooperation does not mean, however, that FDI is no longer important to development in

Taiwan. As Table 10 shows, foreign companies still play a very important role in R&D

activities and human resource development. Foreign firms' contribution to R&D

activities is seen not only in such sectors as chemicals and plastic products, but also, in

textiles, machinery, transport and precision equipments in 1996. Foreign companies

also play an important role in human resource development in the electronics sector.

As discussed in Section II, recent growth theory emphasizes the role of R&D and

on-the-job training to promote growth and development. The findings of this paper
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suggest that foreign companies will continue to contribute significantly to the
development of Taiwan’s industrial sector through their investment in R&D and
human resource development.

The flexibility of the Taiwanese labor market also implies another way in which
FDI contributes to development — through spillover effects. The high turnover rate in
the Taiwanese labor market suggests that new knowledge and human capital acquired

by workers in foreign companies have a high chance of spilling over into local ones. 8

VI CONCLUSION AND POLICY IMPLICATIONS

This paper empirically tested whether ownership really matters. More
specifically, foreign and local companies were compared statistically in terms of
productivity, capital intensity, size, wages, export propensity and the extent of
subcontracting activities. After the mid-1980s, foreign firms were found to be larger,
more productive, more capital-intensive, and pay higher wages than local ones in many
manufacturing sectors. As conventional theories suggest, ownership seems to matter.
However, how it matters also seems to change dynamically over the time.

The role of FDI has changed significantly over time as well. In the early stage of

8 See Liu’s (2000) discussion of how high turnover rates in foreign companies
contributed to the development of the electronics industry in Taiwan.

-99-



development, foreign companies played an important role in employment generation,
output creation, and, most importantly, the introduction of new technology and
know-how from overseas. Then, while their relative importance declined in
traditional roles, they gained a new importance as a creator of new knowledge through
R&D activities and as a contributor to human resource development.

The case of Taiwan seems to reveal an important lesson: foreign companies are
not necessarily footloose. Although the footloose character of foreign companies is
criticized in general, the case of Taiwan seems to show the opposite: foreign companies
invest both in R&D and human capital formation as long as they find it profitable to do
so. In future studies, it will be important and interesting to investigate what really
induced foreign companies to engage in those activities in Taiwan. Moreover, it will be
beneficial to consider what kind of government policies are necessary to shift the
activities of foreign companies away from simple and labor-intensive production

activities into R&D and human resource development.
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Flow of Foreign Direct Investment into Taiwan
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Table 1_Sectoral Shares of FDI Flow into the Manufacturing Sector of Taiwan (%)
Year Food Textile Garment Leather Wood Paper
' 1952 0.0 90.1 0.0 0.0 0.0 0.0
1955 0.0 0.0 0.7 0.0 0.0 0.0
1960 0.0 15.4 0.0 0.0 0.0 0.0
1965 2.1 14 4.7 13 0.7 0.0
1970 0.2 3.9 2.4 0.8 0.2 02
1975 2.1 8.8 2.0 3.0 0.0 1.6
1980 3.2 1.9 0.4 0.0 0.9 0.1
1985 39 1.4 0.4 0.5 0.3 0.1
1990 7.6 22 0.2 0.2 16 0.6
1991 3.1 3.8 11 0.0 11 0.1
1992 7.4 2.0 0.2 0.2 1.2 1.7
1993 8.2 1.4 2.0 0.4 0.9 0.1
1994 10.1 5.8 1.8 1.1 0.2 0.4
1995 2.2 2.0 0.2 0.4 0.1 0.3
1996 12.2 3.4 0.1 2.0 0.4 1.2
Chemical Rubber, Plastics | Non-Metallic Basic Metal Machinery Electronics
1952 0.7 0.0 0.0 9.2 0.0 0.0
1955 96.3 0.0 3.1 0.0 0.0 0.0
1960 82.7 0.0 0.0 0.0 2.0 0.0
1965 27.8 1.3 0.5 1.0 0.0 59.2
1970 9.9 1.8 5.5 33 29 68.9
1975 36.7 2.6 2.2 46 6.8 29.6
1980 13.2 2.3 429 6.7 3.3 25.0
1985 39.6 1.3 1.2 9.5 16.0 25.8
1990 35.1 2.3 2.3 13.0 8.9 26.1
1991 16.2 1.5 2.5 10.7 14.1 459
1992 14.3 9.4 1.4 5.4 13.1 435
1993 16.0 3.3 6.6 10.8 16.5 33.7
1994 206 14 16 47 20.0 322
1995 19.0 0.4 0.7 1.1 10.9 62.8
1996 7.2 2.4 0.8 7.2 13.4 49.8

Source: See Figure 1.
Note: "Machinery” includes machinery, transport and precision equipments.
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Table 2 The Source of FDI Flow into Taiwan (%)

Overseas | Japan | the U.S. | Europe others Total

Chiniese
1952 100.0 0.0 0.0 0.0 0.0 100.0
1955 3.8 0.0 96.2 0.0 0.0 100.0
1960 7.3 2.0 90.7 0.0 0.0 100.0
1965 156.5 5.0 74.8 0.1 46 100.0
1970 214 20.5 48.8 8.4 0.8 100.0
1975 40.0 19.7 35.4 35 1.4 100.0
1980 47.8 18.5 23.6 3.1 7.0 100.0
1985 59 20.7 47.4 14.2 11.8 100.0
1990 9.6 359 235 12.3 18.8 100.0
1991 12.3 29.6 33.0 9.1 16.0 100.0
1992 214 28.6 12.6 11.3 26.2 100.0
1993 10.2 225 171 17.3 329 100.0
1994 6.5 24.0 18.0 14.9 36.5 100.0
1995 5.8 19.5 43.6 1.4 19.7 100.0
1996 6.9 22.2 19.3 8.0 43.6 100.0

Source: See Figure 1.
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Table 3 Numbers of Firms by Type of Ownership

1981 1986 1991 1996
D F Total] D F Total| D F Total] D F Total
Com JV(1) JV(2) Com JV(1) JV(2) Com _ JV(1) JV(2) Com JV(1) JV(2)

Food 49 3 0 1 2 52| 293 24 3 10 11 317 152 13 5 6 2 165] 280 17 5 5 7 297
Textiles 89 7 0 1 6 96/ 501 28 4 8 16 529| 219 9 2 3 4 228/ 260 8 2 2 4 268
Garments 33 4 1 0 3 37186 17 8 4 5 203 74 5 2 1 2 79| 122 8 4 1 3 130
Leather 14 2 0 1 1 16} 127 16 2 6 8 143| 53 3 0 0 3 56/ 76 5 3 0 2 81
Wood prod. 21 1 1 0 0 221115 4 2 0 2 119] 38 1 1 0 0 39 64 1 0 0 1 65
Furniture 3 2 0 1 1 5] 65 3 0 2 1 68 51 4 3 0 1 55| 62 2 1 1 0 64
Paper 29 2 0 1 1 31 112 9 3 2 4 121 67 4 0 3 1 71} 122 8 3 2 3 130
Printings 2 0 0 0 0 2| 20 1 0 0 1 211 17 2 1 0 1 19] 41 2 1 0 1 43
Chemicals 18 3 1 1 1 211 8 30 0 15 15 115 60 16 1 6 9 76/131 30 6 16 8 161
Other chem. 21 9 4 3 2 30/ 136 42 13 17 12 1718} 81 32 12 10 10 113] 155 32 12 14 6 187
Petroleum 1 0 0 0 0 1 4 2 0 1 1 6] 12 1 0 0 1 13| 18 3 0 1 2 2
Rubber prod. 16 0 0 0 0 16] b2 9 0 4 5 61 37 5 0 3 2 42| 59 7 1 5 1 66
Plastic prod. 53 4 1 i 2 57| 459 25 5 7 13 484] 175 13 3 5 5 188} 239 17 4 6 7 256
Non-metallic 25 5 1 0 4 30| 134 11 1 2 8 145| 107 10 1 1 8 117| 228 12 4 4 4 240
Basic metals 51 4 1 2 1 55} 277 12 1 3 8 289| 165 7 1 2 4 172] 324 12 0 1 11 336
Metal prod. 34 7 2 1 4 41] 215 24 5 6 13 239] 146 17 3 2 12 163| 283 18 5 6 7 301
Machinery 23 1 0 1 0 24| 128 19 5 9 5 147 137 17 5 5 7 154 311 28 10 8 10 339
Electronics 47 26 15 7 4 73] 437 154 69 38 47 5911304 84 39 26 19 388] 690 150 67 40 43 840
Transport 19 4 2 0 2 23] 190 27 3 6 18 2171122 11 2 2 7 133] 194 29 4 10 15 223
Precision 2 1 1 0 0 3| 49 17 7 5 5 66] 49 9 7 2 0 58 77 13 10 2 1 90
Other misc. 21 3 0 2 1 24| 183 34 9 13 12 217 101 13 5 6 2 114 109 14 9 3 2 123
Total 571 88 30 23 35 659j3768 508 140 158 210 4276|2167 276 93 83 100 2443|3845 416 151 127 138 4261

Source: Taiwan's statistical office.
Note: Com stands for 100 percent foreign ownership.
JV(1) stands for joint ventures with 50 or greater than 50 percent foreign ownership.
JV(2) stands for joint ventures with less than 50 percent foreign ownership.
D stands for domestic firms.
F stands for foreign firms.




Table 4 Average Percentage of Foreign Ownership

Number of Foreign Firms Average Percentage of Foreign Ownership

1981 1986 1991 1996 1981 1986 1991 1996

Food 3 24 13 17 21.1 50.0 66.4 62.0
Textiles 7 28 9 8 30.1 454 56.0 52.7
Garments 4 17 5 8 349 69.4 58.9 65.4
Leather 2 16 3 5 36.3 499 29.5 773
Wood prod. 1 4 1 1 100.0 66.9 100.0 300
Fumniture 2 3 4 2 68.1 52.2 780 75.0
Paper 2 9 4 8 52.5 64.7 59.8 60.2
Printings 0 1 2 2 0.0 49.0 74.5 74.5
Chemicals 3 30 16 30 58.5 45.1 50.3 57.5
Other chem. 0 42 32 32 0.0 65.3 67.0 71.6
Petroleum 0 2 1 3 0.0 455 133 38.9
Rubber prod. 9 9 5 7 76.2 39.9 479 68.6
Plastic prod. 4 25 13 17 444 47.2 61.9 60.3
Non-metallic 5 11 10 12 30.7 29.9 34.6 60.4
Basic metals 4 12 7 12 61.2 40.6 49.1 26.5
Metal prod. 7 24 17 18 63.1 52.3 49.3 63.0
Machinery 1 19 17 28 50.0 66.7 61.7 68.7
Electronics 26 154 84 150 825 710 743 71.0
Transport 4 27 11 29 60.4 46.5 53.0 53.7
Precision 1 17 9 13 100.0 73.7 929 93.3
Other misc. 3 34 13 14 49.8 65.7 75.6 78.2

Source: the author’s calculations.
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Table 5 Comparison of Foreign and Domestic Firms by Sector for the Year of 1981

PEROUT PERVAL KL WAGE(1) WAGE(2) WAGE(3) WAGE(4) WAGE(5) SIZE CONTREV

Food N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Textile @) @) @) ©) @) @) X X * Q X dok
Garment X * X X X X X X O @] X *
Leather N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

Wood prod. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Furniture N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Paper N.A. N.A. N.A, N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Printings N.A. NA. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Chemicals N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A,

Other chem. @) @) O O dok O @) ®kk | O *k Q %k X X
Petroleum N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Rubber prod. | N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Plastic prod. O @) @) X X Q O | ®ek| O O @)
Non-metallic | O @) @) @) O X X @) O N.A.

Basic metals | N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

Metal prod. @) @) O |l **10 @) @) @) @) @) * @)
Machinery N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Electronics X X X | **x] O @) X X %ok @) @) ok X
Transport X X O @) @) X @) @) @) N.A.
Precision N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

Other misc. | N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

Source: the author’s calculation.
Notes: PEROUT stands for output per employee.
PERVAL stands for value added per employee.
KL stands for capital-output ratio.
WAGE (1) stands for the average wage rate of workers in managerial class positions.
WAGE (2) stands for that of engineers.
WAGE (3) stands for that of technicians.
WAGE (4) stands for that of operators.
WAGE (5) stands for that of others.
SIZE stands for the size of company in terms of employees.
CONTREYV stands for the ratio of subcontracting revenue to total revenue.
"0” indicates that foreign companies have a higher average than local ones.
“X" indicates that local companies have a higher average than foreign ones.

%k represents the statistical significance at one percent level.
** represents the statistical significance at five percent level.
* represents the statistical significance at ten percent level.
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Table 6 Gomparison of Foreign and Domestic Firms by Sector for the Year of 1986

PEROUT

PERVAL

KL

WAGE(1)

WAGE(2)

WAGE(3)] WAGEM4)| WAGE®B)[ EXPR SIZE CONTREV

Food X O * O O | x| O * @) Ol »x*1 O * X ¥k | X @)
Textile @) Of * |O %] Ol =[O @) O l#*| O #| X O | ] X
Garment X | #x | X |dk| O OH N o) X @) X O f¥x] O [#ex] O
Leather Q @) @] O [k ] X @) X o X O X
Wood prod. X X O @) X X @) @) Ol x| O N.A.
Fumiture N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Paper X O O O | ** | X (@) O X @) O N.A.
Printings N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Chemicals Qluwk| O sk [ O « [ O %k O | O | o] % Ol**] O @) Q
Otherchem. | O | *k [ O [#kk| O [dkk| O [wkk| O [dx| O | * O 4| O x| X X O
Petroleum N.A. N.A. N.A. N.A, N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Rubber prod. | O @) O Ol *»*] 0O %* X X O X @) N.A.
Plastic prod. | O Q#k]| O f*k] O [#k]| O @ X @) X * | O O
Non-metallic | O @) @) Ol=*=|O X @) @) Ol *1 O] * |NA
Basic metals | X @) O Ol **| O O X @) X X X *
Metal prod. X O * @) Aok Q | k| O [#x] O O dok O | %k ] X * Q *k O
Machinery X Ol *10 Ol * 10O @) Olx=*] O] x| O O [ %k | NA,
Electronics X | **| O Qx| Olwx| O * X X O * O J#kx| O[] X
Transport O |k | O [dbx] O [ #x O fak] O] wrx]| X @) O X Jakk| O | %k X
Precision X X (@) " O ¥x| O [arx]| O X O Q l*xx| O ¥ ]| O
Other misc. X X @) O %] O ¥* | O X @) O O | **{ O

Source: the author's calculation.
Note: See Table 5.

EXPR stands for the share of export in total revenue.
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Table 7 Comparison of Foreign and Domestic Firms by Sector for the Year of 1991

PEROUT

PERVAL

KL

WAGE(1)

WAGE(2)

WAGE(3)| WAGE(4)] WAGE(5)] WAGE(®6) EXPR SIZE CONTREV
Food X @) @) Of*xx| Ol x| O Ol *]0O @) X X X
Textile X @) @) @) @) Ol *x]O @) @) @) O X | ek
Garment X X X @) O @) @) N.A. @) X @) X
Leather N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Wood prod. | N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Fumniture X X @) O |*x| O Ol *]0O Ol x| X O |*x] O N.A.
Paper @) @) X O N.A. N.A. @) N.A. Q O X1 * | X
Printings N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Chemicals Ol O]l **] O O || O O ) X Ol¥»| O @) X
Otherchem. | O | %k | O |%kk| O | s | O [k O k| O % | O [ %ok O O | kk| X X X
Petroleum N.A. N.A. N.A. N.A, N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Rubber prod. | O O Ol *x 1 O]x*| O Ol @) X Ol * | X @) N.A.
Plastic prod. | X Ol**] O Ol **| Oxeki Of * | X @) O |*x] O @) N.A.
Non-metallic { O @) @) Ol*x| O @) Ol*| O Ol**] O Q X
Basic metals | O @) @) O X X | *| O @) O @) O X
Metal prod. @) @) Ol *x JOI*x*!lO @) @) @) Ol*] 0O @) @)
Machinery O @) O QO x| O O J¥k] O X @) O O | ** | NA.
Electronics X @) Ox| O l%kx| O vk ] O [akk] O #x @) * QO #k] O |dx] O J2k| O
Transport @) Ol *]|OI*x|O]*]0O X @) Ol **] 0O X @) X
Precision @) @) @) @) @) @) X X @) O | #xx] O | & [NA.
Other misc. @) @) @) O |*x| O @) Ol**| Of*x*]| O O*k| O] * | O *

Source: the author's calculation.
Note: See Table 5.
EXPR stands for the share of export in total revenue.

WAGE(6) stands for the average wage rate of sales—persons.
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Table 8 Comparison of Foreign and Domestic Firms b

y Sector for the Year of 1996

PEROUT | PERVAL KL WAGEW WAGEB EXPR SIZE CONTREV
Food @) @) @] Q x| O O X X
Textile X @) @) @) *ok O O Fok @) X *
Garment X | ok | X X X @) @) @) * @)
Leather @) O X @) O [ #hk | X @) X Fok
Wood prod. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Fumniture N.A. N.A. N.A. N.A. N.A. N.A, N.A. N.A.
Paper @) @) * @] O O | *xe | X O N.A.
Printings N.A. N.A. N.A. N.A. N.A. N.A N.A. N.A.
Chemicals @) Q | xkk | O [k [ O | #wk o * @) @) X *
Otherchem. | O @) *k @) O Jaek| O [ wokx @) @) N.A.
Petroleum N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Rubber prod. @) @) @) @) Aok @) * X X X
Plastic prod. O * @ dok @) Aok O | *x| O dk O * )] X *
Non-metallic | X @) Q O |*x]| O X X N.A.
Basic metals | O @) @) * O | »ek| O @) @) X
Metal prod. O o @) O [ #x]| O Aok @) @) O
Machinery @) @) Sk @) O [k | O * @) @) *k X %*
Electronics X O O [ x| O [ %ok O J#kx | O | %tk O | % | X
Transport O | %] O [ #xx O [ x| O dok O | *x | X | 5o O *ok X sk
Precision X X X @) * ) O | %k @) * X
Other misc. @) @) @) QO | %k | O ek | O dokok @) Fok @)

Source: the author's calculation,

Notes: See Table 5.
EXPR stands for the share of export in total revenue.

WAGEW stands for the average wage rate of while~collar workers.
WAGEB stands for the average wage rate of blue-collar workers.
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Table 9 Foreign Shares of the Number of Establsihments, Output, Export and Employment (%)
1981 1986 1991 1996] 1981 1986 1991 1996] 1986 1991 1996] 1981 1986 1991 1996

Number of Establishment Total Revenue Export Total Employment
Food 58 7.6 79 57| 103 7.1 49 74 3.1 3.2 96§ 228 5.3 54 4.1
Textile 7.3 53 39 30] 35.1 11.8 48 99 5.1 40 51| 287 9.8 59 110
Garment 10.8 84 6.3 62| 188 155 63 118 9.2 6.3 80| 216 200 89 16.7
Leather 125 11.2 54 62| 132 142 301 93{ 108 6.6 39| 235 144 410 6.5
Wood prod. 45 34 2.6 15 10 105 15 1.7 6.8 39 20 06 155 1.2 85
Furniture 40.0 44 7.3 3.1 618 192 126 9.1 45 129 29| 493 159 240 8.3
Paper 6.5 74 5.6 6.2 39 111 24 114] 237 73 4.6 6.7 114 23 82
Printings 0.0 48 105 47 00 104 9.3 6.4 36 257 265 00 8.1 9.7 6.9

Chemicals 143 26.1 21.1 186 | 502 484 459 3241 264 292 192} 621 495 428 239
Other chem. 300 236 283 17.1]| 302 28.1 328 205| 195 263 215| 238 234 271 18.9
Petroleum 00 333 17 143 00 1.7 730 14] 881 00 153 0.0 02 266 2.5
Rubber prod. 00 148 119 106 00 266 305 106] 116 9.3 95 00 235 179 78
Plastic prod. 70 5.2 6.9 66| 754 103 95 552 43 86 10.1] 46.2 7.1 93 405
Non-metallic 16.7 7.6 85 50| 649 235 348 40| 263 152 133| 422 212 272 47
Basic metals 7.3 42 4.1 36 50 296 30 4.7 34 122 3.6 76 275 45 2.7
Metal prod. 171 100 104 60| 10.1 180 197 94 73 118 74| 105 164 185 80

Machinery 42 129 110 83| 158 326 235 219| 153 120 99 118 291 242 223
Electronics 356 261 216 179| 625 560 453 236| 314 277 208| 61.1 551 426 262
Transport 174 124 83 130| 164 467 308 564 35 38 59| 274 251 194 342
Precision 333 258 155 144 229 488 249 434 303 211 202| 288 424 264 435
Other misc. 125 167 114 114 97 270 291 253| 161 151 158| 143 265 207 2638
Total 134 119 113 98] 393 267 231 210f 126 139 130| 332 257 224 193

Source: the author’s calculation.
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Table 10 Foreign Share of Expenditures on R&D, Technical Cooperation and

Human Resource Development (%)

R&D Expenditure | Technical Cooperation] Human Resource Dev
1986 1991 1996) 1986 1991 1996] 1986 1991 1996
Food 55 13 10| 254 148 734 5.9 0.8 1.3
Textile 10.6 04 206] 172 00 316 33 05 35
Garment 24.9 00 122] 994 0.0 00| 541 00 149
Leather 185 28.1 00| 423 0.0 00 89 00 453
Wood prod. 418 0.0 0.0 00 NA. 00| 398 00 00
Furniture 7.7 24.1 47| N.A. 00 0.0 45.1 2.6 26.7
Paper 5.4 69 125| 64.2 00 819 16.7 00 258
Printings 241 00 0.0 00 0.0 00 1.6 0.0 0.0
Chemicals 36.1 313 764| 757 239 76| 385 165 336
Other chem. 224 218 129 730 878 174| 419 344 46.1
Petroleum 0.0 0.0 00] 1000 NA. 1000 1.2 0.0 1.2
Rubber prod. 553 111 89| 919 6.6 00| 567 509 308
Plastic prod. 9.9 33 768 3.7 04 965 1.1 1.1 46.1
INon-metallic 245 386 70} 857 96.0 35| 310 448 29
Basic metals 35.7 0.2 20| 66.0 00 03] 733 1.0 1.2
Metal prod. 292 285 69] 300 884 233| 406 17.1 2.1
Machinery 422 240 226]| 36.3 69 400| 688 121 330
Electronics 602 456 19.0] 85.1 766 16.1 527 670 419
Transport 673 354 321 818 555 175 23.2 10.7 269
Precision 623 305 442| 947 257 109} 860 293 728
Othér misc. 625 127 210} 71.7 679 824| 19.2 9.7 196
Total 378 274 289) 764 548 182 310 21.7 285

Source: the author’s calculation.
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