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Impacts of AFTA on the Trade of Machinery Industries: Focusing on the classification of
countries and regions by income level

Tadashi WATANABE
Graduate School of Teacher Education, Hyogo University of Teacher Education

This study analyzes the goods trade of machinery industries in recent years by estimating gravity equations. The
purpose of this study is to investigate two issues. First, does the income convergence effect (i.e., the increase in trade
between two countries if their economic scales are similar) differ depending on the income level of countries? Second,
in terms of income level, which countries are responsible for the increase in trade due to AFTA?

The following conclusions are drawn from the empirical analysis. The income convergence effect can be observed
not only in the trade between high income countries, but also in that between lower middle income countries and
between upper middle income countries. In many machinery industries, intra-regional trade between high income
countries has been growing relatively in ASEAN and East Asian nations, and it is the cause of the increase in trade due
to economic integration in these areas. However, trade between lower middle income countries has also been growing

relatively in some machinery industries.
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HEDERINIE L o T DAL H D, LIeDi> T, AFTA IZX 28 5INE, mirEER L& 5
KDL ZANRRKRENHLOD, TNRTRTTHD EITNZ 2, 72, AFTA & UMpair DAZZETEOLREHI
THORAHINCAE TRV L 2BET 5 & S PITREREOE S IE AFTA IZ X 2 E S HINOERK TH
AR VAV R4 AN

AR L7 X 912, AFTA OfUH 0 IZ AFTAH3 Z Wi HITo 72, TORERZR LTS DN, [XFE 9
BLOKFK 10 TH D, KK 9 1 TmaE&M, B 10 (XM OREGHRE R TH VU . AFTA+3 BYK & 227200 | Z B
T OMEIT AP L, B LT D, BSOS & PRI OXFIZ80 T, AFTA+3 & UMpair D272
MIETHEIICHE TH L Z b, @HFFEFRE OB G PN EZ < o TnD EEX bRD, T
DORITERIET S, 72870 n, KFE 7 £IXFK 8 TiX, AFTA & UMpair O ZEH ORI E CHREGHICHEE
Lo TWRWILTH D, 7272 L, ZOMITIT AFTA % AFTA+3 (ZHAZ 72 2 L I2FE Y REARZBILITR O
720, RKPEOFEEICB O CREATREFEO™E S BRI < 725 TN D R0, WL OO REZE TIHEALH
FIFEREOE G BHERANC L < 72> TV DRI, o> Ty, L7223 > T, AFTA & AFTA+H3 885,
\CE 2 283 BB L% TH D LV 2, AFTAH3 OBNER TIIFE LORFRASNDER L TS & H#H
2235, ASEAN & HAR, HE, MEIXEIEIUERNC FTA ZH#6fE L TWD Z L2 ZETH &, 24700
BTHDHEVZDE LR,

AFTA+S Z W HERF OFE R AR LT D00, KR 11 BLOKE 12 ThHhD, KFE 11 &Y, KE 12
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X OREFFER TH U . AFTA+S BYR &L 27 BAE T S T2 b L T, —B R Thnad X 91z,
IECHEHIIICAERE CHORENTIFEA LR LN, AFTAR3 IZA—A T VT b=a—U—F 0 REMNA
22 LI o T, HEEHERITAMICE L LI WnWx D, BAR, HE, @EEFEKIC, F—A TV T - =2
——7 2 RHAEBIZ ASEAN & HUcEE 5y 10 € 2 fifidl L TN 5703, AFTA+S OBMER OB S 2 o3 2h 3
2N AFTA+S 1265 L1302, FREEORFRAVER L TND E BNV, LR T, MERICE
WTC, FELEORFRENDEATHNDDIE, AFTAR3 £ TEEZ LD,

Hk3 HEHER EARIDRSIRIIR)

%At &AL mh s BA s e BF

In(G+G)) 1.4127™ 1.4113™ 1.3668™" 1.3618™
(0.0323) (0.0323) (0.0427) (0.0420)

In(s;s;) 0.2451™" 0.1981™ 0.1961™" 0.1029™
(0.0159) (0.0218) (0.0218) (0.0295)

In(s;s;) X Hpair 0.0827" 0.2446™"
(0.0301) (0.0404)

In(s;s;) X UMpair 0.2078™* -0.0509
(0.0693) (0.0951)

In(s;s;) X LMpair 0.5410™ 1.1274™
(0.1488) (0.2252)

In(Dy) -0.5731™  -05776™  -0.6855""  -0.7067""
(0.0334) (0.0327) (0.0560) (0.0566)

In(GDEF,) -0.4668™"  -05041™"  -15286™"  -1.8320™"
(0.1133) (0.1062) (0.2055) (0.2107)

In(GDEF)) -0.4726™  -0.4841™"  -0.2543"™  -0.3661""
(0.0765) (0.0786) (0.0816) (0.0798)

contig 0.6784™" 0.6796™" 0.4989™" 0.4804™
(0.1268) (0.1272) (0.1875) (0.1860)

AFTA 0.9282™ 0.9298™ 1.5203™ 1.4660™"
(0.0859) (0.8733) (0.1518) (0.1531)

NAFTA 0.2868 0.2888 0.1372 0.1941
(0.1890) (0.1895) (0.2217) (0.2228)

EHIE -12.8195™ -12.5084™"  -6.7469™"  -4.4432"
(1.1489) (1.1533) (1.6196) (1.5594)

yeard =— Yes Yes Yes Yes
H 7L 101,614 101,614 99,170 99,170
Pseudo R2 0.4954 0.4964 0.4148 0.4203

T TL10%K%E, ™1E 5% KME, "I 1% KEE CHGEHICE B Th 5 Z L 2T,
H2: () NOEEIIEELRETH D,
HE1EE2IZOVWTILU TOKETHRERTH S,
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M4 #HEHER (EREMORFIERHR)
—hEtE ESHEWM  FRERAESIME O WEEm BAEEW
In(G+G)) 1.44721™ 1.5736™" 1.5737° 1.2432" 1.5557""
(0.0545) (0.0869) (0.0778) (0.0381) (0.0611)
Ins;s;) 0.2324™ 0.2337"" 0.1388™" 0.1886™" 0.0867"
(0.0309) (0.0373) (0.0535) (0.0523) (0.0399)
In(s;s;) X Hpair 0.0928"  0.1802" 0.1940™ -0.0107 0.1748™
(0.0481) (0.0460) (0.0709) (0.0636) (0.0553)
In(s;s;) X UMpair -0.0400  0.3982" 0.3688™  0.4195™  0.1854™"
(0.1049) (01354) (0.1147) (0.0988) (0.0773)
In(s;s;) X LMpair 1.3185™ 0.1083 0.1303 1.1563™" 1.4751™
(0.3974) (0.1785) (0.2396) (0.4065) (0.4893)
In(Dy) -0.6037""  -0.3988™" -0.5194™  -0.6605""  -0.6787"
(0.0470) (0.0660) (0.0782) (0.0590) (0.0890)
In(GDEF)) -1.2387" 0.1683 0.2761™  -0.8293™  -1.9076™"
(0.2418) (0.1222) (0.0869) (0.2923) (0.4063)
In(GDEF;) -0.0413  -0.8871™" -1.0850"™"  -0.6290""  -0.3758™"
(0.1017) (0.1848) (0.2275) (0.1783) (0.1307)
contig 0.5774™ 1.1803"™ 0.6888™" 0.5463™ 0.2274
(0.1474) (0.3351) (0.1894) (0.1431) (0.2217)
AFTA 1.0359™" 1.2882"™" 1.4013™ 0.4997™ 1.1301™"
(0.1367) (0.1985) (0.1720) (0.1864) (0.1574)
NAFTA -0.1616 -0.6653 0.4553 1.0433™ 0.1804
(0.2748) (0.4716) (0.4997) (0.2327) (0.3656)
EHIE -11.7429™"  -19.2144™ -13.6543""  -4.3193"™ -10.5869™"
(2.1811) (2.7943) (2.3459) (1.6391) (1.7815)
year¥ = — Yes Yes Yes Yes Yes
HoF L 22,142 12,469 22,661 22,262 22,107
Pseudo R? 0.5258 0.6004 0.4669 0.5614 0.5487
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M5 EHER (PR OFFIERHR)
—hEtE ESHEWM  FRERAESIME O WEEm BAEEW
In(Gi+G)) 1.4342" 1.3234™ 1.5458™ 1.3105™ 1.6143™
(0.0443) (0.0768) (0.0961) (0.0391) (0.0653)
In(s;s;) 0.2480™" 0.0253 0.2214™ 0.1920™ 0.0712™
(0.0401) (0.0393) (0.0448) (0.0552) (0.0334)
In(s;s;) X Hpair 0.0077 0.4923™ 0.1756™ 0.0348  0.4215™
(0.0512) (0.0665) (0.0543) (0.0683) (0.0524)
In(s;s;) X UMpair 0.2219™ -0.1136 0.5853"™"  0.2700"" -0.1312
(0.0876) (0.1001) (0.0994) (0.0881) (0.1027)
In(s;s;) X LMpair 1.4072" 1.4678™ 0.1093 05212  -0.7080™
(0.4331) (0.3168) (0.3180) (0.2415) (0.3243)
In(Dy) -0.5673""  -0.8241™" -0.4311™  -0.6641™  -0.8976™"
(0.0521) (0.1010) (0.0658) (0.0572) (0.0726)
In(GDEF;) -1.6717""  -2.0331™ 0.2403™  -1.3006™  -2.9889™"
(0.3110) (0.3306) (0.1005) (0.3185) (0.5425)
In(GDEF;) -0.5891™  -0.2508™ -0.9761™  -0.2939"  -0.3288"
(0.1227) (0.1265) (0.2299) (0.1320) (0.1331)
contig 0.7010™ 0.1508 1.0581™ 0.9790™ 0.1966
(0.1741) (0.3644) (0.1499) (0.1650) (0.2486)
AFTA 1.2594™* 17111 1.0415™ 0.6527™" 1.2350™"
(0.1652) (0.2109) (0.1961) (0.1624) (0.1577)
NAFTA 0.1206 -0.1557 0.3092 0.6184™  -1.0260""
(0.2967) (0.4694) (0.3372) (0.2905) (0.3655)
EHE -7.0602"* -1.1994 -21.3367""  -57913"™  -7.2036™
(1.9262) (2.8656) (2.8991) (1.4866) (2.5317)
year¥ = — Yes Yes Yes Yes Yes
Ho 7L 20,976 23,750 21,692 12,022 20,730
Pseudo R? 0.5366 0.4124 0.5534 0.6724 0.5577
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MK 6 HEHER (B4BID AFTA DHER)

=437 A& B4 s e BF HrfEBf

In(Dy) -0.5574™*  -05572™"  -0.7276™  -0.7285™"
(0.0280) (0.0281) (0.0407) (0.0411)

contig 0.2644™* 0.2662** 0.1968 0.1944
(0.0970) (0.0982) (0.1488) (0.1510)

AFTA 0.2884™ 0.2828™  -0.7858™  -0.8099™"
(0.1238) (0.1330) (0.2106) (0.2311)

AFTA X Hpair 1.2104™ 1.0973"
(0.3029) (0.4811)

AFTA x UMpair -0.0647 0.1620
(0.1933) (0.2837)

AFTA X LMpair 0.1612 0.1075
(0.3247) (0.3035)

NAFTA 0.8127™ 0.8109™" 0.4738™ 0.4740™
(0.1775) (0.1778) (0.2160) (0.2167)

EIE 20.6409™"  20.6394™  20.7053™  20.7148"™
(0.4454) (0.4460) (0.4716) (0.4748)

MHEYI— Yes Yes Yes Yes
MAESZI— Yes Yes Yes Yes
yeard I— Yes Yes Yes Yes
YT 1,016,141 1,016,141 99,172 99,172
Pseudo R2 0.6795 0.6795 0.6356 0.6356
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Bk 7T HEHER (RO AFTA DHR)
— Rt ESHE REREXEESE  BEEm AR
In(D;)) -0.5985™"  -0.5022"" -0.8748™"  -0.4818™  -0.5488™"
(0.0455) (0.0344) (0.0497) (0.0424) (0.0533)
contig 0.1658 0.2879™* 0.0498 0.3028™* 0.0433
(0.1233) (0.1029) (0.1095) (0.1063) (0.1628)
AFTA -0.1278 -0.1230 0.6033™"* 1.8208™* 0.0492
(0.1841) (0.1338) (0.1866) (0.2472) (0.2163)
AFTA X Hpair 1.5154™ 2.4126™ 1.8089™"  -1.2161™" 1.1761™
(0.5040) (0.2217) (0.3718) (0.3106) (0.4486)
AFTA x UMpair 0.2434  -0.3370™ -0.4303 -0.4251 0.4881
(0.2951) (0.1574) (0.2633) (0.3198) (0.3929)
AFTA X LMpair -0.8797™ 0.1795 0.5984" 1.3599™  -1.0472"
(0.3131) (0.2177) (0.3186) (0.5224) (0.3692)
NAFTA 0.7317" 0.3602™ 1.1202"* 1.5243™ 0.3782
(0.2849) (0.1568) (0.3677) (0.2165) (0.3355)
EHIE 19.8971™  16.9058™" 17.6306™" 21.69™  16.8199™
(0.5110) (0.3954) (0.5717) (0.6521) (0.5911)
HHES=— Yes Yes Yes Yes Yes
BMAEY=I— Yes Yes Yes Yes Yes
yeard I— Yes Yes Yes Yes Yes
BT 22,142 12,469 22,661 22,662 22,107
Pseudo R2 0.7492 0.9336 0.8196 0.7981 0.7592
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M8 HEHER (PO AFTA DRHR)
— Rt ESHEE RERERESE W AR
In(Dy) -0.5240"™"  -0.7431™" -0.4468™"  -0.5993™  -0.6896™"
(0.0427) (0.0579) (0.0467) (0.0345) (0.0347)
contig 0.4373™ 0.1018 0.5837™ 0.5095™ 0.3391™*
(0.1466) (0.2340) (0.0990) (0.0773) (0.1239)
AFTA 0.0506  -1.1053"™" 0.5489™" 0.6857™"  -0.9677""
(0.2367) (0.2580) (0.1919) (0.2448) (0.2040)
AFTA X Hpair 1.1699™ 0.7477" 3.0658 1.4085™ 1.6492""
(0.5514) (0.4044) (9.6514) (0.6328) (0.3682)
AFTA X UMpair 0.4922 0.0254 -0.0675 0.2839 -0.1587
(0.3423) (0.3645) (0.2344) (0.2798) (0.3496)
AFTA X LMpair -0.0588 -0.1739 -0.3490 0.4726" 1.8624™"
(0.3684) (0.3774) (0.3738) (0.2434) (0.3783)
NAFTA 0.2224 0.4908 1.6223™ 1.0781™ -0.0737
(0.3061) (0.3427) (0.2768) (0.1522) (0.2412)
EHIE 19.3873" 0.6420™" -47.0157  21.4694™  156325™
(0.5354) (0.5355) (212.5313) (0.5183) (0.4670)
HHEY=— Yes Yes Yes Yes Yes
BMAES=— Yes Yes Yes Yes Yes
yeard =— Yes Yes Yes Yes Yes
Yo7 Lk 20,978 23,750 21,692 12,022 20,730
Pseudo R? 0.7113 0.7864 0.7956 0.9164 0.8605
H&9 HEHER (RIEED AFTA3 DFHR)
—fEEm ESHEWM XERESME  BEEEm BEREW
AFTA+3 0.3575™ 0.4295 0.8803™ -0.3722" 0.3223
(0.1815) (0.1021) (0.1680) (0.2246) (0.2452)
(AFTA+3) X Hpair 1.2808™" 2.1085™" 1.7697™ 0.0873 1.0672™
(0.5013) (0.2097) (0.3708) (0.3271) (0.4473)
(AFTA+3) X UMpair -0.0538 -0.6647"" -0.4862"* 1.1863™* 0.3708
(0.3032) (0.1491) (0.2485) (0.3371) (0.3885)
(AFTA+3) X LMpair -1.1814™ -0.2034 0.5388" 2.8724™ AT
(0.3188) (0.2023) (0.2947) (0.5265) (0.4127)
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& 10 #EEHEER (FPREABAD AFTA+3 DZIR)

—REEE BRSO EEEm BERW
AFTA+3 0.2416 -0.1900 0.3442* 0.2509
(0.1937) (0.2105) (0.1770) (0.1841)
(AFTA+3) X Hpair 1.0931™ 0.2250 1.6889™" 0.9156™"
(0.5406) (0.3934) (0.6353) (0.3491)
(AFTA+3) X UMpair 0.4158 -0.4763 0.6005™  -0.9607"*
(0.3226) (0.3538) (0.2400) (0.3271)
(AFTA+3) X LMpair -0.1512  -0.9014™ 0.8120™ 0.9665™
(0.3418) (0.3395) (0.1918) (0.3820)

I FEHEBEXEZRICOWTIL, FHETE otz

& 11 H#ERHER (RO AFTA+S OZHR)

—iEEM ESER REREIHSE WEEm BEER

AFTA+5 -0.1764 -0.3245™*
(0.2158)  (0.1251)
(AFTA+5) X Hpair -0.1641 0.0132
(0.2531)  (0.1837)
(AFTA+5) X UMpair 0.2669  —0.0489

(0.2606)  (0.1039)
(AFTA+5) X LMpair = -0.9683™" 0.0978
(0.3146)  (0.2069)

-0.1812 -0.9472™* 0.1072
(0.1990) (0.2887)  (0.2247)
-0.2491 0.1823 -0.6141™
(0.2249)  (0.2960)  (0.2900)
-0.2825  0.1483  -0.2588
(0.1835)  (0.3234)  (0.2329)

1.0441™*  2.8847™ -1.0070"™*

(0.2903) (0.5141)  (0.3667)

M5 12 HEEHER (hREEID AFTA+S DRIR)

— R BN REREXRKSE BEHW

AFTA+5 -0.0082 -0.3766%* 0.1115 0.0261
(0.2222) (0.2078) (0.2354)  (0.1640)

(AFTA+5) X Hpair -0.4753" -0.1585 0.3440  -0.0145
(0.2563) (0.2827) (0.2116)  (0.2661)

(AFTA+5) X UMpair 0.1495 0.3392 -0.2097 0.4278"
(0.2365) (0.3226) (0.1548)  (0.2406)

(AFTA+5) X LMpair -0.0144 -0.9627"" 0.1012 1.0601™"
(0.3284) (0.3130) (0.3514)  (0.3641)

T B OV, R TE o T,
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JES8  ARTA DSEMEZEDE B2 5 2 Hh R

V &hYlIc

AWFZETIL, ITEOEBIEREOME G 20wt L, 78T 4 « T UEEITY Z Lick->T, O
PSRN RN TSP 1 U TR 2 D0y, @AFTA IZ X 2 ESHINT E O oE 4 itk 25
MR E VD ODRGFE LT,

ODOHTZBE U TR OFE R & 1572, FITfSMEE 2 272 5 [E 2 OB 2680 Th i R T 5,
PG A3 F CEFEO™E S Tl KEOFEEIZB T, 3 2055 2 DOFTEHEE TR AL
FERPMER LTS, L7ed-> T, ISR R EE i EERE LOBESIRES NS DO TR, FhiH
AR E R L OE S LEmh AT EE L OZ S b TS, @D AFTA WESHITH 2 58 FBIZHOWTIL,
AT Ofama 8z, AFTA 13, FIEHEX L & st oV T, BAA 0 TOREZAL TS, K
POPEEIZBN T, mFTEEE OB SIS 2o TN DTz, DI L3 AFTA IZ X 52BN
DERERTH L EEZEZBND, 722, B PFREREOESGPEMINCE S 2o TV D EE b H 5,
L72h3->T, AFTA ICX 28 GHNL, SPfRERLOEGIZL D & ZANRKENVEDD, TRATTT
BB EITNRIR, EHIT, OEOITHOWTORFRIE, IRD Z & 2R LT\ D, ITFEOPEREIZ BT,
PR3 E U do 5 WITEWEREOE S IE, IR L V2 T, 2D L5 5% AFTA 73
S HITHEE T D EGHEE DB SN TW5, £72. AFTA OV IZ AFTA+3 B LN AFTA+6 % AV - HEE
BT o7z, T ORERA BT 5 2 LI X0 HIEEIZ R T FE EORFFHAMHEA TV D DIL, AFTAH3
FTTHD LWV fmma BT,

AWGEZNTN S ODLOEDFE SN TN D, FIESHTOT —HIZBNWT, FHA, Ivr~v—, AV RO
T=ARKIMLTND, NI FETHRL, A ¥ RORFHEIIRE W, Zhb0 3 nEOT —F %25 TH
USEREDHT 21T o 7272 DI, HERHRE R E D> T LE ) AR ZGET D Z &I TX R, £, Ao
FEamD 1 D& LT, MBPEEICBIT 2 5% EORFEHEIL ASEAN3 £TE LA, FFE EORFEHE D
B U TR THDIMEIE LR TH D 0NTEN TR, ZRHICOWTE, A% OMGRE E 50
ERHD,
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