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r~n~.·:,ll\ 111 \\~ ... ktn.\u"tl.dt.t.l'~·nll 
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I i lt1l d'tll.tl\ 111·1.; 

J i .~ l l1 .~ ' i + ; t ,'. i I i l .' ~~· ' ';' ( / .· t • *' f :! \ i •: ! .I: l ~ ' ' I. ' t' J! ~ i. \ \ 4 l ,·/ :·It " ~ , I f ( l ~ l, l ~I It ,•' i \ t i!: ' \ II ~I t.' ( '' \ t ' 

/!l;f't·•:,,•., t•· ,/, :( •w:':il::: tl;, ./,":·J'I(/ •,,, '!'c' itt, :\1nndi1,,1;, lilliJ/1,,,/Ilu .\, 

I J( I r ! ; ' i. ' i ~ .u ,' 4
1 J. It I/ ( If •' 1!: II l J f~ ll! u '' ' l p ! : J r';! ' ( ~:I ( f '; 

\ ' ' , ";1 . ·!/~.· rc w: ft 1,~::1 •11\l:tfl h !11 n n II' 1111•/ !..'Itt\' t!t•ll1t'\fl( J'f'f,dltt f ( ( i[)P J 

Ul .. , r ( J/( ., ) ('I •1/tlll!lt'\ lru \ hl'cn /llit!ld Ill f'l't \/II/(\ /'( ,\('(/t't'/J. nu oh;t"t'llt't' 

fJl tlrn f'dJ 1t'l' 1\ l<~ t.l<ll1llllt' 11 hi tlu 1 \Uch 11 rdt~fUIJl\lllfl could 1.\lSll/l thchnl 

t:r~··•\lll:.? ,J\n.mtlt .\\Ian t'cononut'\. Tht• rc 'ulr' of rlu\ .\[lu/y ,fulir thor rhe 
t \1\{t In 1 ,.;" n /uu,,n,hit) hct\n'('llll> and (if)/) .. J>pcilr.\ lo he n·ltlfe'd to tlu 
~r .!.till • • ,u,/11 \lrttJ!nation in Fht· A '"lll tTnfi,ll1//t '· In .)·ourh Korea ami 

ICuH an. I\ ltcrc II' hn\ hel'll c11ntnluaing to \lrong econontic grmt·thf(n· 5C\'eml 

dccadn <1 'fllhi<' long tom rdatioll\hit, H·ns ddcded mer the sample pt riod 
mn·\tt{!fl!t J Fur the Plulit){Jtllt'S. lndnw .. '.\ia and Malaysia. H hich ha\'c 

Wld('l'~(mc '11'ni{it'WII .Hrucumd clrmzge during the past dc:nulc, 110 such long 

term rclatinwhip <ould he .fotmtl. Consi:w.>nt 1\'ith prel'ious research for the 

( >J:'C[) t'\"flnomtc\, the n wits also indicau· that. in most (~{The Asian 
l'<'ullol11lt '· mm·tme11t.\ in!P pro\'idc u.w:/icl leading h~j(Jrmarionforpredicting 

.\hurt term mm t'uu·nts in GDP. 71u·se .finding II 11'il/ he use.fitl i11 generating 
fon·cwt.\(ur IP u: rlze Asian c'<'mwmies ~t•lticlt. in tum, could improve ABARE's 
a.ue.unu•nJ <~l ctJIII!nndity demand in the A \'ian region in hoth the short and 
longer term. 
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1. Introduction 

The :\'-l.tn c~.·,m,Hllll'" han~ t•mcrgtd a' nnpnrtant trading p:lrt.ncr-. for Au"'tralia and. in 

partl\'til<u .• t-. a "l~'llllicant market fnr :\u..,tra!Jan conmlndllico.,. The /\,Jan rc!!ion. dctincd 

Jn tht' -.ru.h II' tlhlll~k South KorL'a.lam .111. SmFapore, ( 'hina. tht Phtltppinc">. That land. 

\l.tbY,l.l.tttd llhh'lll''-l,t. accounted lot :nnund l t pl'r ~·cnt ol Au'tr<tlia·, commodity export 

m;IJ'I-.~·: ttl lqq~ II~ TilL' rt.'fltlll ah,ud"~t'd .unnnd 2h pc1 r~.·nt nt Athtraha\ ruralc:\.port, 

.md .~~ 1'''1 d'llt ,,1 .\u,tr.dl<~·, fllll!l.'r;d .tnd ll''-.<llii\.'L' l'\IH'rr-.. Tv.o m~qor fuL·tnr..:, in 

\.kt.:t !~:ll!!l;' ~h;.• ,kJll.IP\i (Ill t'Plllt1l\,J!ItL'' \Ill' )~t'llt'ldi L'\'lllllllllll' ~\1..'1!\ lly a11d tJldU-.trial 

pn~d~k!t,~~~ ll'· \linl.!.d h''''tl!~.\· ,·,qmn,ldttll'"· ,u ... h il'- inHl <Ill' ;md pctrok·lml. are nften 

a ~l'! :n;·~;• ;;1!1 1 ::1.!11'-llt.t! ~~~~~~lnd:l'll Smul;trh. lt:r.d ~.·nnl!lllldttr~.·-. arc a m;qor tnput into 

m,;':~.i.:,!.lll'~~· .:~.L; ... •rtL''·· '"~11 ,t, !1,,1d p!t•.·c·,,tnr In the l'·''t. ~rnwth 111 rt':tl ~rn'' 

d•'l:.,:-.!;, ;·,,~,:~,.! ~!!)!'· \Lt' ''fit' 1d !l:t· !11;1111 lli,l._!,ltXP!I\l!llh . .' tnd!l.il(lll'' 11! tll<tll~!t'\ 111 

t k n :. ; ~:, : • . , : , , " ~ : , : 1 '1 t d 1 , , 1•1 1 h c \ ... 1 ; 1 11 l'l-'' • n, 'n itt' ' I h · \' ~.· ''l'l . 1 h t' 11 .t n ' 1 t 1 ( • n t n 'm a;.: 1 1 c t tltu r a I 

h'l:h: .. ·.t: .. :, ;·: •• ,:,:, ::••!1 :It "''lltl ~,,~unlt t~,·,, 'lh:h .~ ... t!h: l'llt!lj'!'llll"" :1nd lndtlnc,!;t, .utd frP!P 

l.tl'• •:.: :·', .. r::.:: !f;!,·n-.•\ l' !ll.tlll;J.:, l'lt!!lf 111du -11 h.'' 111 utl!n .... '>til h .t ... Suuth Kun:a ~md 

Lti\\,·:t ... ; .:~·,·-.:, :lu: if,J, 1!!ll,•ll<lfi n:; ~·r.J\\th mln.!:l,ltt.d l'''l,iit~.:llPilllltlh."'l' c'tlllfltl'll''- 1" 

11! lh.;~·.~-.::.: . .' 'li11'll!Lti'll.' lll ~1.-kt!llllilll~· l.lh.' \j;'!l!.!l 1,1 !Pi .\ti•,l!.dl.tll \.:Oilllll\ 1Jllll'' 1!\lha! 

Penli! Jllll.t 1 t.'\,tllllllt J the r·:l;~t!,llhllq1 ht'l'-\l..'l'n :.:cn~..·r;tl t'l.,'ll\1!!11~..· .tl.'ll\'ll~ and IP tn the 

mal\li < >H 'I) ~.·~..·nnomtt'" and lnund :1 'table loll~' term ~.·o!llll'!:.'r;ttln;.: n:l;ttH'Il'-IHp between 

GDP and II' 111 m;my dl thc'c l'L'Il!l••llllL'~. 11 1 \\a' ;~hu found to L'untain ~hort term k:adint-: 

mfonn:Jtlt1f1 f11: !;CncrniL'L'OIHlllllc ;tl'tl\ it~. fh)\'..t.:'\l'r, littk n ... ~can:h ha.-. been done on the 

rclatJ•.)n,lt~p between IP and <iDP 111 the :\'tan ct.:nnomrc~. The objective in thi,.., paper j, 

to cxammc wltcthcr a -.table long term n:lation...,hip could abn be found in the fast growing 

dynamic :\~ian L'Connmies. I r such a relationship is found to c>.ist. then this relationship 

could be u~..cJ to improYe longer term foreca~ts for both general economic activity and IP. 

In addition to the long term relation~hip, there may also be short term relationships bctv.:een 

general economic actJ\'ltY and IP. If identified, these short term relationships would also 

be ut.;eful in impro\'ing short term forecasts for these economic Yariablcs. 

The A~ian economic~ have grown very rapidly over the past couple of decades. This strong 

growth, combined with significant structural changes as these economies have gradual.fy 

become more industrialised, may mean that the relationship between IP and GDP has 

changed over time. If this is the case, then a stable long term relationship between IP and 

GDP may not be evident in these economies. However, the Asian economies vary widely 

2 
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in the de~ree of industrinli<;ntion which they have achieved. As a consequence, the 

pn~sihillty t'f a ."-tcady hmg term rclat 10nship between GDP and IP could be stronger in 

tlh''-C :\•·.Jan economics which, like the OECD economies, have progressed further in 

indu~tnalJ..,alHH1. 

In the ne\t \l.'t ttPll. the nature of indtP .. trial produdion in the /\!-.ian economic.., IS d.iscu~sed 

and 111 light t)f ttw ... a n'ittall'~aminatJon olthe data i~ umk~lt<lken. In sectmn 3, the data 

u.,ed 1n tht"- "tthl~ .1rc anai\'"-Cd to a..,-.,c .... s their irne~t at ion properties by tcst.ing for the 

prc"{~nl·c 1)1umt f(\()1, IPtcach indt\ tdual sertl's. The n~'ult'. frnm the unit mol\ test" form 

the h.l'-h \'I ti1L' tc .... nn1.! t(;r l'tllllll'~l<ltJnn hetwct:n gcm.·tal economic ~H.."ttvity and IP. The 

ltl\C .... tl~!dll\\1) l\1 tlh' -..butt lt'llll kad Ia~! tl'lal\011\lllp.., ror ~clec1t•d countrie·~. i'\ then 

ptt''-L'ntt-d m 't'dll'll -l ;md ~·~~t11.:ludmg commenh .He given in ~cctton 5. 

2. 1'hc role or industrial production in the Asian 
ect)nntntcs 

Thttt' :1.1" hccq .t ,t;h"t.II1 1 J.tl p1ck up Ill the pare nt' ccPnnmic ~to\t.. th in the /\\ian 

t'C\li1Pillll''- n\rt rL·u.·11t .kl • .tdc ... \lurh PI till' I" d11C tn strong gnh\th mmanufacturing ns 

thc~c Ci..'ll!ltllllll'' h.t\1..' l't'l.:,)mc more tn~hl' .. tri.:lr-.cd In the nc\\ I] tntht,lriali,ed cconomieo.; 

of South 1\nica. l~tl\\ .111 aml Smgaporc.' 'tronf! grm\ thin IP appears t'' h;m: occurred in 

the !liN!, l.ithl I ~n1 ,,, ahout a ~k~.:adc l'at ltn than 111 tht· je,.., indu:-.trialiscd cconomic~.J of 

A\1<1. that'"· in China. the Phdlppint.•s. Thailand. :'\lalay,ia and In ... lonesia. The "ignilicant 

incrc<~-..l' 111 the cnntrti'~Litttln l'f IP to CiDP in all the A<,tan countries i"i cYident from the data 

pre~entt.·d in tabk I. where IP i-; defined to mcludc induqrial ac~ivittcs in manufacturing, 

mimng. quarr) mg. ek·ctnclly. gas and water. 

\Vhlle the indu!-.try \Cctor i\ a significant part of the economics of China, the Philippines. 

Thailand. ~htlu.y~1a and Indonesia. the process of industrialisation involves not only a 

shifting dV;ay from agriculture as the main source of income in the economy, but also a 

change tn the ~tructurc of indu~try from low technology, labour intensive activities toward 

progrcs~ivcly more capital and technology intcn ive industries (Hughes 1988). lt is in this 

latter sense that China, the Philippines, Thailand, Malaysia and Indonesia are considered 

to be 'le~s industrialised economic~·. 

I The fourth IIC\\l)' indu~tllali<.cd economy, Hong Kong. IS not included in this study due ton lack of data for mam•facturing or 
mdu\tnnl producuon 

3 



ABARE· tONfERENCE PAPER 95. 1 · n 

ll1hle I· Scct01·nl shares of GDP 

Indust1.·ial 
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In the newly industrialised economies, IP has increased from 27 per cent of GDP in 1965 

to ..J.4 per cent in t 993, with most. of the growth occurring before 1980. In the less 

mdustnallsed cconoJrucs, IP ·was 29 per cent of GDP in 1965 and ha~ increased to 48 per 

rent tlf GDP m 199.~, largely due to !\trong IP grmvth in China over the pnst decade. 

Rctlt·ctin:::: thi-. IP growth m China, IP contributes more, on average, to GDP in the less 

indu'-tlt.tlt,cd t'C'"~nomi.:-s than in the ne\vly industdalisctl economies. As the Asian 

('l'•JiltHHH.'' m.Htllt' ~md the g.cnerallevd of incomes rhe, the cnntnbution of the service~ 

..,t't'hJr tn th~..--.c t.'C\'lHlll\IC~ may in~.·rcase and the- cnntnbution of IP decline somewhat. This 

trend I'- altt\hly t'\ 11.h. nt Ill th.• 11C\\ ly uH.JU!->triah~cd economic~. particularly Tmwan and 

Smra•'''T\'. ,uhf I'- ... mular h\ the prngre~~10n of tndu.;;tnah~<ltH)Il evident 1n the OECD 

C\.:'t'lh\ml-:" "c'cul ;.h.'t'<tdc-. earltcr. hH' e:..mnplc. IP Ul .htf.1;.m wa.., alreudy 44 per cent nf 

CiDP 111 ll)h_:\ .tlh.l h,1, d~..\.l11wd 'ltJ:!hll~ a\ Japan·, 'l':l'\ k'l!\ -..t:·ctor c~pandcd, to be -l2 per 

~..:cnt , ,f ( iDP 111 I \11}0 1 \\'udd B.1nk I99Ja L 

Industrial prodtH:tion in the newly industrialised C('Onon1ics 
Tlw ,~.tllt'ln nlln"tu-,lli<lli'.tll"~n follo\H'd in muny \,!tilt' A"ian e~.,omm11C .... particularly by 

Snuz!l 1\.lllt';t. r.u.\ ,Hl. l'b.uland. Malay\li\ and I he Phihpplllt'\, Wa'\ an H11ltal c.~xpan~ion of 

c.tpH.il mtcn-..1\l.' mdu ... rr~.tilllnwcd by a n.:.·oncntattl'il 1\l\\ard lHi'fC lahour mtcn..,in'! sectors. 

In South 1\.l'IC,l ;1:1d T;m\ dfl. th\:' incn .. ·a,c m labour HHt:tl'IIW pt odw.:tion !cd to a nsc in real 

Wil,l!C" and .t 'uh,cqut'tH pn•gre"~~Hm mto l..'apital and ~ktll 111lt.:'n~tve manufacturing 

w .. :tt\t!1C" dlughe.., l">XX1. 

The nC\\ ly mdu~triat .... ed economic\ have undergone a broad ~hift of production from 

lahtnlr lntcn ... iH: manufa~.:turing in the 1960~ und 1970s to more capital and ~kill intensive 

manufactunng mt.hc l9X<h anu early 1990~. In thc\.C economies, capital intensive activities 

such a" manufactured ~o,tccl products. ship building and perrochemicals production have 

gnw. n from around 70 pet cent of the value of manufacturing in 1980 to ar{)und 78 per 

cent 111 1990 and thi~ trend • .., likely to continue <wer the remainder of the 1990s. The 

contribution or labour tnten~ivc manufacturing activitie~. ~uch as textiles and footwear 

production, to ec(mormc grmvth in the newly industrialised economics has declined from 

around 28 per cent of the value of manufacturing in 1980 to around 2.1 per cent in 1990. 

If relative labour costs continue to rise in these economies, the contribution of labour 

intensi•·" manufacturing could decline fm1her over the remainder of the 1990s. 

5 
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South .Korea 
The process of inth.tstri,llisatitm in South Korea has been rapid compm·ed with that in the 

other A-..ian economic~. The steady increase in both lP and GDP in South Korea over the 

rnid h.l late !'.)70s nppenrs. to rcl1cct South Koren's effort to promote heavy and chemical 

indu~try t tigurc 1). The South Korean gnvernmcnt initiated this promotion policy in 1973 

\\'ith tht" ~11m of prn1noting certain ~tratcgic indn!\tri<.•s including iron and steel. non-ferrous 

mctnls. ~hiphuikling. general machinery, chcmicaJs and electronics. Utilisation of this 

InduMnalt·apal'ity was very low lllitially and hence IP did not begin H1 rise signitkantly 

unttltht:' nHd-l97th \ l:\Jo lY90), 

South K111t•an IP ~md CiDP lt:\clled olltn th<.' curly l9}{0s. in re.;.ponse to the effects of high 

nil p1 h.\.'" and tht• const.~qucnt \\Olld ret·es.,u:~n. The combmmion of high oil prices and 

Sc.,uth K, 'rt.~ .t ·' pmn\\ ~uon ol heavy and l ht•miGtl mdu!-tnc-.. many of whll'h Wt~re stgnificant 

lht.'t' (llpetlllkum anJ pctrok•urn pwducts.. re ... ultt>d m ,Jmn~r growth in the late 1970s and 

l.',ul~ !'}~(\~ li'e S1.lUth Knrean gmcrnment ·, poJu.::ie:-, have ..,tn\:e ..,hiftcd away from sectnr 

'J't'l..'lft.: tu~ct-- SuKc 19~0, IP h~t' gnl\\'ll on aventgc l)y around 10 pt'r cent a yeur with 

tlw i;t..,lc"t ~t\m mg \tlh~cctnr' bemg ttan:-.pnn cqtupmcnl and dectrical and electronic 

m~11.:hmL'r: llu.., ~..·ompare-. '' 1th a\t'ragt! growth 111 lP of around 21 ("lCr cent in the 1970s 

and }{' pt.' I (t:nt m th~.. I ')60~. 

Hgure I Snuth Korea's real GDP and lP 
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iOO 

---GDP ---- IP 

60 

40 

20 

g ~ ~ ~ ~ g ~ ~ ~ ~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -
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Thiwau 

The movements in Taiwan's IP over the past coupil! of decades is simi.lnr to thnt of South 

Koren, w1th hoth economies evidencing fast gn1wth in lP in the rnid-1970s; before slowing 

in the cady I l.)t-;0~ and then picking up again from the mid .. t980s. However, growth in 

Taiwan's IP hu~ hcen somewhat slower than that of South Korea with Ttliwants IP 

increasin~ hy around 6 per cent a year between 1980 nnd 1993 compa1·ed with an nverage 

of 15 pt•r \.·cnt a year dunng the 1970s and l6 per t'cnt a ycnr during the 1960s (11gure 2). 

Simtl:lrl~ to S('uth Korea. Taiwan impknlt:nrcd preferential policies for strategic 

mdu~tne~; hl'\\\CH't. the cxt~.~nt. t'f mtt~rvcntll)fl was tmh.:h lcs~ than in South Knrc.t (i\1ai 

ttN..tl 

1~ti\\ ;m '-, Hhiu..,lrhtl '-t'Chll' t•xpandcd "igntfkantly du1·inp. the I <.J80s due n1ainly to growth 

m m~tdltth~ry. cle\·tn.\IHl'~ i.tnd mlonnatton lci..·hnnlnt:ty indu\trics, all nf whkh had access 

to lo\\ 'ntere't rate.;, .md tt..·chnolo!!tcal ~ts\t\lant:c frrm1 the government. The more recent 

!'lhift m pwdth.twn h' the '-len tee-. sector, lOt!ethcr v.ith the rclocanon of labour intensive 

iiH.Ju-.tnc:-. nff"'->h\)Jt'. h:d tn \kl\\'l'r m~mufactunn~ growth r~Hcs lll Tanvan m the early 1990s. 

In re1.:cm y-.~~~~ .... ltght mdw .. tnc' han• conttnued to declmc l."ut tim. hn.., b(•cn more than offset 

b) gnm t h 1n hL'avy Hh.hl',t nc..,, pan ly <l' a r~·..,ult of demand for capital goods in 

implcmctltmg Taiwan\ Natinnal Devdopmcnt Plan. The maj\lr growth inuustries are 

Figure 2: TahHHl 's real GDP and IP 
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Figure 1. Singnporc's l'(Hll GDP and .IP 
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cht'mical m,ttcnal-.. and prnducts, mctah. and tnctal product~.; and machinery and transport 

rquq"'~nWtlt FtH 'd <tnd papt~r product:-. l!ltlthll'lc" L•.t\(..' mamtained average gn'"wth whllc 

textile tndU\Inc-. haH: \lH'\'1\Cd by \Witching to ')nlhl"ltc flbn:\. Traditional light industries 

(ganucm~ •• II.:L'C'"'t.'nes, lcatht•r product'-., font\Vt"..tr and pla .... tu . .'~} have shifted off·shnre. 

Singapore 

As m South Korea and Tatwan. Singapore·, IP and GDP !(:veiled out in the early 1980s 

1 iigtuc J L; Smgaporc \VH~ a \igmficant importt!r of petroleum at that time (around 30 per 

cent of Smgaporc ·.., total imports \l.'Cre mineral fuels) and the increase in oil prices in t.he 

late 197(b to early 19fi0~ is likely to have slowed iP. Over the past ten years or so, 

Singapore\ electronic~ indu"'try has grown ~trongly to be around 40 per cent of 

manufacturing: output in 1992. Hence, a signincant part of the rise in IP and GDP over the 

1980s and early 1990s is attributable to the dcvelopmem of this particular industry. The 

manufacturing induMry has. hmvever, been affe.cted somewhat by sluggish demand as a 

result of the recent world recession nnd the relocation of factories to lower cost 

manufacturing bases in Nlalnysia and Indonesia. If this movement of factodes to lower 

cost sites contmues, some slowdown in Singapore's IP growth may occur over the next 

few years. 

lttor Singnpore, the Phdippmc-s, 11uuland and lm.loncsin, dt~ta for IP is nmnufnclming production. du\! ton lock of dma for the other 
lndustrialucuvil.tes of mlnmg, qunn·ymg. clectncity, gns and water. Fm simplicity. nil d:tta nrc referred to us 'IP' in the following 
discut.sion 
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Industrial production in tlu~ less industrialised econontics 
In the t\~ian less industrialised economies, while 1 P forms a lnrge pnrt of their economies. 

labom int.cn,ive production is more predominant thnn capital intensive production. This 

partly rdlcch their lower labourco!-,ts relative to the newly industrialised economics. ivlany 

of the le'~ mdu,trialis('d tx'onomic'l have he·ncfitcd in recent years from a shift of labout 

imcn..,t\'C ttHJustrie~o, ~'lll of the newly industrialised ecnnmnics. However, within t.he less 

tndu-;tnalt,t•d enmnmic' there remains signilkant variation in the degree of capital 

mtenslty ,)f prndw ... ·ti{,n. 

China 

('hin.t'" IP .md tiDP tnm\'d n ... ry clo,~.,.·ly from tlw 19)0s to tht.· 19~0s (figure 4). 1 During 

tlw ... p~..·rh 1(!. ('luna th.•,cl,l~k·d a Jar!:!l' IIIUll!'-.tnal and mfra~tructurc ha.\C, part kularly in heavy 

indu .... tl~. \\!lh pt1'du~-.t1on und~:.·r tht t·nntrol of the cc.~ntral 11nvernment. China begnn to 

tmpkmL":n .t l''''~!t.un nl t;YiltHmw: 1 ef\nm~ tn l97H. re,ultmg in .t sub,tantial pick-up in 

lP itrhi < ,pp ~:h'\\th lhHllth(' early tu n11d lllX<h. Hnwe\\'r.the ~.:lo'ie rcl.ttinnslup belween 

IP athll iDP lht' t~t.~du.dl~ v.cakerwd '-llh.:e the mtd j<)~(b. \\Jth further ~trong grmvth in 

IP \\h11..h l~"' lldtl't'~·nlull~ ren~..·t·tcd 111 (jl)p !!nmth 

lP 111 t '!un.~ ha-.; _!..'iP\\'IL 11n .tvcrage, b~ around 16 per ct•nt a year \lflCC the mid-l980s, 

retleL·tm~~ ttw gr.1dual mon~ \ll\\,Jrd mdu~o,tl!alt\ation of ttw et:onomy and go,·ernment 

refonn-.. I h~.- p.tttcrn of }!rowth in mdu'-lrial pl\lducllon rcflech the impact of economic 

reform .md \<Ult'' \\iddy Jtnon~. the \;mnu~ regions in Chma. Tht:: more dynamic coastal 

pro\ incc' haH~ t..'Xpcricnccd the mn~t rapid grov.:th in produc-tion, while mlancl provinces 

carrymg a predommatH.:e of large ~talc owned industry ha\'c grown relatively ~Jowly. As 

the govcnHn,mt rcform~o, <.:ontinuc and predominance of inctli.cicnt ~tate owned industries 

decline-... tndthtrial product Jon in Chma could increase further (Asian Development Bank 

1994.1. 

China ha.., had \lrong growth in both heavy and light industry in recent years; however, 

most new capital mvcstmcnt in China continues to be directed toward expanding the 

manufactut.ing capacity of the economy ruther than to the much needed basic industries 

such as energy, indu'ltriat raw materials and transport. The boost to China's industrial 

production over recent years has come purtly ns a result of industries relocating from other 

higher cost Asian economies. For ex~mlple, China has attracted some of Japan's steel 

producers, many or Hong Kong's light manufacturing industries, and has signed an 

3 lk<motm~ <l>.:llVII) datn for Chma ts real GNP due to a lack of data for renl Cl{)P. However, for simplicity in the following 
dtr.cu~<tton. th~ c~.:unomic l!cl!vtiY dahl for Chinn b rcf~med to tt'i 'ODP'. Thu IP and real GNP dntn for Chilltl llltlY not fully rcllect 
developmt•tttl. 111 the Clunes.c ec<morny over the pcriml from the I 9SOs to 1980s due to me:!Surement errors. 

9 
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Ftgure .t; Chinn's real GllP and 1 P 
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ln tL~...·I'h::q'l'llll'". ~:1•'\\th 111 IP ;'l'l1l'ar.., tn ha\t·l,l~~cd prmvth 111 (jl)p over the 1·160~ and 

lll-:'th. 'lr~Ul1.' .:; '· 11\•\\t.:\t:t. tlK· PlHIIppinL'' ha-. l'\pcnL·nccd remarkably \trong growth 

1t'r1'm a ,,~n ltl\\ ba,c; ul l) pl'r C(.~nt a year in IP dunng the l9XO~ and early 1990~. far 

ex\..t'cdin~ ~~'''' th m < IDP Pl.2 pn l'l'llt c1 year dunn!! that pcnod. CiDP in th~ Pl11lippmes 

decn:a-,l·d m till: nud-1 qxo ..... t.., a rl..'~ult pf pr,l!tical m-..tability and a decline in ii~\·estor 

12nnlldetk'C .1t that time. hefnre ">trengtbenmg agam in the late l 980s. ('Jnmtth in GOP 

len·lled PUl and IP dropped .... harply m the early 1990s, ""the Philippine economy \\ns 

con .. tramed hy a l<.~ck of power generation capacity. Following the compl~tion of several 

new pms..cr ..,l.tttnn .... o\'cr the pa!-.t ~·car nr so, growth in GDP in the Philippines has picked 

up ~omcv. hal. 

Tlwiltuu/, AJalaysia and Indonesia 

The pattern of growth in IP in Thailand is very similar to that in lvlaluysi.a and soJnewhat 

faster than the g,rowth in IP evident in Indonesia (llgures 6, 7 and 8). Nevertheless, in each 

of these economies, IP and GOP moved closely during the 1970s and early 1980s before 

a ;',trengthening in IP over the past ten y~.: .• ·s or so. Thailand and i\1nlnysia have shifted 

10 
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Ftgure 5: Philippines' rcnl GDP mullP 
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Figun.:- 7: i\lnlnysia's n\al GDP nnd IV 
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from af!riculture and unskilled labour inten,ivc manufacturing in the 19ROs to a more 

capital tlltt•nsin· manul;h.:lllrcd ba~ed economy in the l99(h. 

In lthhH1t'SJ;I, tht' a\ ail:tbJhty of rc,omce ha-.,cd exports dunn~ the P>60~ and I 97()<.. may 

hmc tcdw .. ·ellthc !Wt·~l ft)r tilt' cl·nnomy to promote manufactunng l'Xport' a' a snurcc of 

f,,~~..-i~n 1.'\lh.llt~l' ~llill lh'lll'l' m.ty han~ ,Jowcd the procev .. of ind:t,lriali,.ttton tHu!!ht:s 

I llSS t. lndun'''.t:t h.1 .... bq•tm a ~,bift away from hem~ an nil h;p,ed ccnrwmy· tn tht.• 19XO-.. to 

;1 ll);I!IUI.l!.IUit'll b.hl.'d t.'l..'lli,Pill) 10 the (t)t)()._, )Jll!Oflt'"'la·-, llll!lt!1.).! "l'l'!Or (HlCilldlllf.! 

J'l'l!l'lcum~ h,t, tkcll!wd !11 atPund J(,pct t·cnt ol< ii>P lllllh.: carl~ !<>1JO,.Iwm arnund 21 

r~·, \\'lll 1'1 (;[)p 111 the c;nl: tt)S(l\ t.\'>J.m Dt'\el•)pmcnt l{ank 11)9\f ltH .. rea~ed 

m!J.t'tru":nt~..· "!'l'!ldlll\' tn lh.t!l.md. \Ldll~'-1·1 ;~n~llndiiDl'"l.t h"' hnn .... ted grPwth 111 b1)th 

IP .n:,l < d )jl :n 't'\. ,·pt h'.tr'- .l!ld '" l'\J't't'ted lP \.tllli!IHIC to j'IP\ tdc •,t)fl\1.: 'III'!'Prl n\'L'I the 

In ........ •:.•!1 ~ .: \ ''li,d ~_'\.tllllnat!llll ,.! llllllll1~' J1tl!lll"· ;tnd !ltv ... Jilltliirlt; nl cyt·ltu!l 

nH•\,:n:~. :,1, PI:!,, IF ;t::.l <d)!' ,,.!!c-. \\d' undcn;tkt..n lit \\\.'\~o.'t. lll••.llki tu t'\<1tnHK' the 

,t,thlill~ •d tl.~· ;·:l,:l~,•t·-.!ltph:t\\l'l.'lliP;md< ii)P. aqu;,ntll;lll\t .tlt.th''"'d the rcla!lt'I1'-hip"1 

I' tll\.'~o.'''·ii:· H~.·.~..·::l ,;,.\~.·l~·pltll.:'lll' Ill l'l'i•s;;lfllt'llll.' p!u\td~..· til(.' mctlH'•Inln,;1: l1ll' 'lli .. :h 

ljtl.tLtH.tll\1..' l!,\v-.tl;.:,lfJdt1 ..... In tin-.. 'l'Ltlllll, th~.· rl'i.!ltnn .... hip ht.'(\H't:'n .~cner~tl c~o.·ont)JHJt..: 

aclt\ tt\ .mti IP 111 'l'k~tcd .\ ... t.tll l..'t'lliH'lli!t'' ,.., C'\~HIP:wd u'm~ lime 'lTit.:..,ll'chniquc!'-1. ThL" 

mtL'fLiti<'ll prupt'tllt.'' ol 1hc data 'L'ril'' art' l'\a!lll!tl:d llr:-.l, hy h:'-ltng tur the prcscw:c of 

umt rn1 1l'- tnl',tdlmd!\ tdua: 'crit'"' The rc..,ulh !'rom the unit ron!\ tc'h then form the ba.,b 

of tlK' re ... tul~~ In! tnllllt')!ratton ht'l\\l'L'll gl'11l'l,d economl\: arll\ H)- and IP. 

The l..'l'Plh Hlldl'IL' illld!Y'l\ \\ Ll\ undertakt·~. ll\111g quarterly data !I)! s~)ut h Korea. ·nliwan 

anJ Sm!!apnn:. Cit <~Ph' nf the quarterly data for tlH:'e count ric-.. arc mdudcd in appendix A. 

For the rcmainin~ t.,ve /\,ian Ct)Untric,, annual data were Hll<tl)'"t:d. All data are expressed 

in loganthm ... and quarterly duta for South Korea and raiv. :tn :u~.· '-l':II.,Of1,dly ~t<.lJU\ted. The 

... ample perimh for the data arc pre!'-.entcd in tahk 2. 

Integration properties of IP and GDP 
A visual examination or the data presented in figure\ I to X !-.Ug.gt~St\ that thc~e series arc 

likely to be intcgrat.ed or non-stationary, rather than ~tationary. I I a scric~ is stationary, 

\Vhilc there may be some tluclUation 111 the series, there 1::, a tendency for the series to 

13 
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l";thk ~ Sampk pedod~ for industrinl production and 
ge:~t·ralt•t'fHlOIHic adivily 

l'uuutr~ 11 Sample period 

! q ''•1.11 !'1'1 ~()~ 

1,'1 I I'" 1<,1 I !'IIJ '<)·l 

! II\ lt,l' l·l'l ~l) l 

1'1• ;·--·: 

j ' ~ • \ ,'1'1 

I " : . . ~ ; 

\I: i t • +f t I p _j ~ 

'I '' 

'!'.,.' .. 1!, ,·~r · r\ \'!~:~~ ~- t~~: .... ,, ,.· .. t·~ • ··., !'' ~ .. · I! t "-:..~lll'" :-.... tt,,n 

i ~: \.. "'" ! . \ \ ' : \ 1 ~ II t ' • ~ \ l; ~.. i ! i t l ! ... . ,_ i I 

11! .t \llill ., t ;-.. ~ktv •. :~·~l :n h:,t!~ (jf)i> ;1nd IP j,11 ;111 ~~·~':l\!l:,:.thcrr ~.~nntt:t!'·:i;t~n k..,ting 

\ 1• !:i :~d!lt\\ ·\!::!Ptt~h thv tndl\ lclttai ( jJ)p ,md IP '''tit'" L·,,uJd he non-..,tationary. a linear 

combm~ttlo!l ill th, (il)P and IP '''Ill'' \\'ould become a ~o,lattonar~ ...;erie" tt't'otntcgration 

C:\i't" ht:t Wt:t'n tlw (jl)p and IP 'L'rit'\ 1 Engle and Ciran!!l'f 19X71. 

In thi\ -.;tudy. tt.:-,ting for unit roots \\'a\ undertaken tl'.,ing. tht: procedure de\ eloped by Dickey 

and Fuller ( llJ7Y> and the rc:-.ults arc presented in table 3. For each of the "cries tested. the 

rc~ults ..,uggest the presence of a unit root. 

The test results for one unit root with the presence of a linear trend in the specification are 

also presented in table 3. The presen:"e of a linear trend was found to be significant at the 

5 per cent level in the GDP series for South Korea and in both the GDP and lP series for 

Taiwan, Smgapore, China, Thailand and Indonesia. In each series, the null hypothesis of 

a unit root could not be rejected at the 5 per cent significance level. 
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Table .3: Unit root tt\c;t rcsult..'i 

Scric~ 

CH>P 

IP 

I.o\\ .rn <ilW 

ll' 

t iDP 

!I' 

l ~: . j ' . : <IIW 

II' 

( ;pp 

II' 

( ;pp 

II' 

(!Ill I 

II' 

<ilW 

Test stntistic " 

On<' unit root 

·0 I) 

-0 X2 

1·19 

2 q 

II l'-.;, 

2 II~ 

I 17 

II.P 

1 (\·-1 

{)()_; 

pq 

O!N 

(j -~~ 

1A·l 

(i ·ih 

One unit root 
with lime trend 

··1.50 

.. 1.30 

·I.X1 

. I 7t; 

!141 

-I 90 

0.6S 

2.-:'6 

:1 t· 1a: ft',l t!i· h\ l 'I t•'H' 11" .t, 1~· I".N>.l ,.p .tn ·1'-'<l!lopll•m <~l \ I<!)!J!t'•l ll'dll" l hr \'!1llral 
• ti,J•c·· •• : th, ~ f''l u:n! k\l'l ••! >~.:tlth,J•l,~' .ur < "1 1 \\Hh ;thn~·,\1 lll'l~t1mduJctl.trHl 2 ,,; 
·,,;tfl.,ut ,,IJ:•.; ., trt't:•~ ,f·uikr l'17fH 

Testing for a cointegrating relationship bct\vcen IP and GDP 
The di..,cw,-.,ion prc'icntcd in section .2 suggcsh a gradual change in the composition of 

GOP toward a greater share of lP and ~ervices in the A:;.ian economics. However, this 

\~'ould 1~01 nece.;.,-;arily mean that there is no "table long term relationship between IP nnd 

GDP. For example, in South Korea during the 1960h and 1970s, the share of agriculture 

in GOP \Vil', relatively large (30 per cent) and the share of IP in GDP \\as relatively small 

(24 per cent). During this period, GDP was growing slowly, reflecting the Jmv value added 

nature of agricultural production (sec Hgure 1 ). However, the value added in industrial 

production is higher than in agricultural production. Hence, when IP in South Korea was 

growing strongly during the late 1970s and 1980s, growth in GDP also picked up at that 

time. 
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Ncvcnheh?~"· given that the transition to a more industrialised economy began around ten 

year' t'arltcr in the newly industrialised economies than in the other Asian economics, and 

has C\lt1llt11..h • .'d \teadily <wcr a period of twenty years or so. t.hc possibilit.y of n steady long 

term c~)tnlt'graung. rclatwn~.hip between GDP and IP i~ expected to be stronger in the newly 

indu~tn.discd c~.·ononw .. ·s than in the It·~\ indu~triali~ed cconomies. 4 

·1;, tt'"-l h'r \.·omlc~r;HHHl bctwt~en l\\'o \t'rie..,, Engle and Granger ( 19~7J o..,uggest applying 

the au~m~.·ntcd Dtckt'Y · Fulkr lt'\l tn the n~\Jduah tlf the cointcgrating rc!!ression. Under 

tin" ptnct'dtl!t'. nne \ <~nahlc 1.., re~n:,sed agatn'-l the Lllhcr uo..,mg unit nary least ~quare~. The 

ll"'-l11if ~.·,)mtc~t.tlHlll I'• then ba,t•d {ill the n..·..,tdual-. ofthr' rc~rt'\\tfll1. l!'tlw rc..,idual..,crics 

'" !t'w;.!l,, be '-Lillt 1n,uy. tlwn th~.· mlll h: J'~t'lhe"'' nt tHll'tlJntc~rattnn can be rcit·ctcll. 

The te-.! ;~.,·-..ull" ltll tht.· ~.·ol!ltl'~'J;t!lll~~ fl')..Tl'"'lOih undn hothnnnnall;,ation" an: presented 

111 t.d•k i I'll~.·,,· :·c,ulh mdk·a!c :hat tlk' hypntlw-.,, nt rw comtq~rauon between IP and 

CiDP ..:,1:1 h~..· ~t'll.'dcd at tilt :;; p~.·r 1.:\.'lll \l~ruri~.:an~.-....· level ft>r South Korea. Taiwan, Chum 

and I !•.ul..nd I ht· Luluh· {ll lllhi ''~~lllll~.:arlt t'\ idenn: lu1 a 't~thk Inn~! t•.:rm relationship 

ht'twccn IP .u:,! ( d )p 111 1 ht.• 1. a~.~.·-.. 1 ·~ Stn~;!purl'. the Phihppmt.''-· ~·lalay,,a and Indonc-.ia 

!nit~ 11.:! ft·~. t .~ 1. h;llH!t' m t!h.· r~.·Iaunn,'np hct\\l.'Cll IP and <IDP dunn~ the 'ampk pcnml a'. 

lllt.hJ\ln.dt-..:!!tl!1 m thL'"l.' c~..·PIW!lll\ .. ' ' ltd' l'rnt-:n.:'''cd. 

Sc\cr;:l j'll!U!'- ,!Jould b(• twtcd ahnut these rc,ult\. The linding of a cointegrating 

rclati1'1l'inp i' .. :t\'.L'cn IP and CiDP for South Korea and Taiv.:an indicates the rcl~ttions.hip 

bet\\Cl'll [p and (iDP 111 thc"c countnc" ha-. ~tab!IJ,cd and thut they nuwe closely together 

over ttm~.·. In cnntt.:t~t. 111 the third nc\\ly indu~triali~cd ccmtomy. Singapore, the share of 

IP 1:1 the L'~o:nnom) rl·achcd a P'-~ak around IY80 and, wllh strong growth in Singapore\ 

-.er\'icc" '-CLtt•r. the '!hare nf IP hi.h hccn declining in recent years. This shift away ti·om 

marmfat:tunng may explain why !:o ~table long term relationship was found between IP 

and GDP m the case of Singapore. 

In the ca~o;c of China, the hypothc~i'l of no cointegmtion wa~ rejected by the Engle and 

Granger tc-.t. Hmvever, this result should be interpreted with caution due to possible 

measurement error'i in the data for China, nnd bt .... ause the movements in China's GDP 

4 Scvcr;tl rc.;c:m:hch have devdopc<l tcdmiques f(Jr te~ting for structural d .mgc in coililcgrmed rcgre.s'iion models, for example. 
ltao and htder! itl411 !i(l\\C\cr.thc<;e tcchnictucs mvnnnbly require thnt there is a ~lnH:turul brcal: inn series at n !.pcCific 
u!cnullahle pvmt in tune. In the IP nnd GDP data for the Asian cconl1mics.thl' structural change is more of a grodunl procc.~s over u 
number of )car<.. and hence these methods nrc lltlt directly npplknblc. If more dallt were uv(lilable. then dam from the period (lf 
structuml change ~:ould be avoided tn the C.\timation for some of the countries. Given the lack of suitable ultemntivc nppronchcs for 
exammiug the long term rclmionship between two $C.rics in the presence or n grodual structural change, the usual method of 
cointcgrotiml ''ill be us.ed m tius <;tudy, 
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Thble 4: Coint.cgrntion test results 
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t l!l241146.BI 

< ;[JP: = I l>O + 0.59/P1 

t29.J6) <35.91) 

-4.36'*' 

-2 11 

··2.16 

-2.40 

i' dcn•'lt'' .t il'rt• ,, 111.'1\tl p,._, 't~·mlk.tn<.c ••f I he tt·'l.t .;I.Uhtll.' \\<l"l'\;UI•tru:.lth-11\~: th{· .ll.ll;?lllt"lli~J Dtd.\')' ·Fuller f •\DFJ tCM 

• d;;nr<tt:,.tt~'l ''·lli'H ... th;.~tt' ''gn1!h:am J! till;.~ pern'N k•H•I,,. .. t,llhng h• btfll' ;tnd Yoot l't!\71 "h~·n mlhncar trend I<S!Ilc!udcd 
•.1r Plulh11,, J",J ( l:m.tn~ 1 P,•lll, \\ ht>n mdudmg a ltrw:tr tn·nd 'I "lilli'\lt(~ · .Ill.' H'j'lMtd 111 hrad<l'-. :illh•lu~h ~t\n\1! of Htc'l.t! 'lll.lU~tic~ 
;ttc 111'11 ~il<.tnP!lh'•l 1\cc l·.n~lc ·lfhJ tir..mgcr l9S71 

and IP pre,cnted tn tigurc 4 suggests that. in recent years. the relation!.ihip between GDP 

and IP ha~ ~hanged from that in the l95Ch to 198{h period. 

4. 1esting for short tern1 lead-lag relationships 

In this sect 1on. the data are analysed to determine whethet short term lead-lag relationships 

can be found between GDP and IP. Following Penm ( 1994 ). lead-lag relationships nre 

defined in such 11 way that if the lagged movements in IP are found to be signit1cant in 

explaining the current movement in GDP with the expected sign (positive in this case). 

then IP is said to be a leading indicator of ODP. This dcfinitlon is consistent with the 

'causality' defined by Granger ( 1969), which is based entirely on the prcdicability of t.he 

dependent variablc.lfmovements in lP contain leading information which helps to predict 

GDP, then IP is said to be a leading indicator of GOP. 

17 



. · A8ARE CONFERENCE •PAPER 95. 1 · 

The t•ejcetion of a long term relationship between GOP and IP in the previous section for 

some of the Asian eountrks docs not preclude the existence of a ~hort term rclutionship. 

Th<.~ nnalysis of short term relationships was undertaken using an error cotrection model 

{ECfvf) for tho:-.c e~.:onmnies whert~ u long term cnintegruting relationship wus found. Engle 

and Granger ( llJH7) showed that if variahles arc cotntcgrated. then they can be better 

modcih.·d hy an EC~l. than with a n·ctor autorcgrc!-.sive (VAR} modc.•L The error correction 

term in thi!\ study i' th~.;· n .. ~~idual ~cries generated hy tht." cnmH.:grnttng regression in which 

lP was regressed al!ainst CiDP, und i..., denoted Z,.' 'l'hc datu arc then c.xmnined to determine 

whether th~ f:( ~\t ... pt:ritkatwn' mdi~.·mt' kad Ia~ rdationshJP' bctwc.:'en lP and GDP.using 

the appr~'ad1 de\· eloped bv < ir:Hl!!t'r t I 1JHX l 

Fnr tll\'"t' t~l.'l'I10i1lll'' \\ h('H' nn lon~ term rt.'lat.innship was found. a VAR model wus 

cstimi.Ht~d ;tnd k·•td 1.1~! rclalton\hip' w~..·rc ~..·xamuH:d lhing tlw approach tie\ eloped by Sim" 

( lt>72l Tlw ll.',t!lh t'wm the t'\tHnattPn nf tlw FC;\h, anti tilt' VA R' lor the n .. •,pcctive ::\~ian 

c~OIH'lll!t'' aa· prc·~cnh:d 111 tabll' :'. hn \llnpl!ctty, tlw nnmhcr ot lag~o, Ill the VAR 

spCt:ltlt';tth'rl oflht' e~.lUi.HHH)\ \'··a' n.· ... trh.:tcd tn tv.o lor tho-;L' countne" tor \\lllch quarterly 

tLtta '' ~..~rc lh.t'\L and \'Ill' where annual data \\t.'tt' u ... cd. lhl' le\t n:..,ult' fm· the lend -lag 

n:!lat1nn-.l11p" <Itt' p1\'\l"llh:d til lahk 6. 

In the l:t ·~1 -,.p~..~ ... ·tlh.·atwn for South Korea and Tllatland. the lugged en or corn .. •ction term 

i~ o.:.tgrHtii.:ant in tht: cquattun lor diP,..\\ hen: d denote' llr't dt!Tt:•rence. with the expected 

nt'g.<tiiYt~ \l!!tl on the C\timatcd L'ot•flkicnt. Tlw, mdtcates that, for South Korea and 

Thatl.and. tf IP, 1 cx~ct'lb the l{mg tt'rm relatton\hlp w1th GDP1 I' then there will be u 

ncgall\c ctfcct on diP .. which adjtt\l\ JP, toward the long term relationship \Vith GDPr In 

other won.h, the lagged error correctton term. generated hy the long term cointcgrating 

rclntuln,lup hct\veen fP and Gl)P, re~tricts mon:ments 111 IP to main1am the long term 

relation..,lup wi:h GDP. In the equation l()r dGlJP,. the lagged error correction term is 

instgniticant. Thi-. suggesb that the h.-vel of JP will adjttst according to the level of GDP, 

but not the ot.her way around. Thetefore. us disequilibrium occurs in the long tenn 

relattnn~hip between GDP and IP, 1t 1s IP. rather than GDP, which would adju~t accordingly 

to re-establish this long term relationship. These results could reflect the fact that IP is u 

component of general economic activity. 

ln the case of South Korea, lagged movements in IP were also found to provide some 

information on current movements in GOP, but lugged changes in GDP were not found to 

5 The etmr C\11Tt.:'Cllon tenn u10ed m the .I!CM for China ii. tb~~ residual wries yt.mcrotcd b)• the coimcgr:ning regression In whkh ODP 
is n:.grc~;..,et:J t~gi\inlit I P Hence fur China. the expected sign of the cocffident <)f the cnnr correction term will be the opposite uf th;n 
CXJXKted 10 the HCMs for South Korea. ThiwM and Thnilmul 

18 



-1: 

' ABARE CONFERE~CE PAPER 95. 1 . ? . . ~ . ' 

Thble 5: Estimated t~qtmtions for GDP mtd IP 

South Kot·ca 

r -0.47 

[
.dGDlfl =j <~4ol~~>l 
. dl£1 J -0.08 

li·Olfli 

Taiwnn 

(d(l{)f~ "J 
I ,lffl I 
L •• I J 

Singapore 

China 

r I } ·+ 
r /l 'I)[> ·1! . " , •• l I .,.I ·' ' ~.;II~ .. ~ i 

L dll~ .l I .l:SS 

L II 6 .. 1 

f 1.06 
f dGDPr l l ~~ M"'l 

l dll~ J = l-0.26 
(.J..lftr.l) 

Philippines 

[

0.47 

fdGD/~]=· 134.i~l 
l d/J~ 0.01 

(0.()2) 

Thailand 

[ 

0.20 
[dGDl~] = <0.60) 

diP, -0.31 
(-Q49) 

0.56J [-0.29 -0.1 ~J r \1.07, 
(160~). dGDI~.']+ \··!.!13•) HJ.67) 'cJGDR-2]+' 1''\1) ~~ 
0.23 l dfl~ ·I . -0.05 0.1] . dl/~ -2 l-(l.l41 .. 
OSSi {··O'i2) (lt&ll {-l:\6•)J 

·"0.06
1 

r0.26 0.14! [ 0.40

1 
I. li \9) dUD!~ ·I]+ tl. (l•lj ((l.lll .. l "t!Gf)f'~ ·'1.]+ "B•) z 
o.o9 . (.1/r~ •1 0.22 ·--0.17 fill~ .. ·• -0.17 , .• 1 

tnU, .J LIOQ(!I 10711 . - . (·Olk.'i) 

··0.571 [ 0.26] v~:!N"l dGD/~_ 1 ]+ tl40 z 
0.76 d/J~-1 . 0.60 l·l 

!I :; ll ( 2 tW"' l 

0.151 [-0.16] 
<0891 dGDl~-t] <-1 JO) 

+ zt~-t 0.51 diP,_, -0.48 

(1.58) (-2.07'') 

- w.........,__,..----~---
d denCJtc.'> ltrr.t dtffcrence. Z,.1 lS the lagged error correction term. 1-struistics nre included in bmckets below the estimated 
coeflicicms.. • denote~ n s!gnificmn t-slntistic nr the 5 pe.r cent level. ·nm lnSf!cd mo\'cments in IP :tnd GOP in dle c$tiumted VAR 
mOdels for Mnlnysia und Jndonc.~iu are not significam. Hence fer brevh.y, the estintntcd ettuations for d1e.~ countries were excluded 
from table 5. 
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influence changes in lP. This indicates that IP is a .leading indicator of GDP but not vice 

versa (table 6). 

In the ECM specilicatkm for 11tiwan the Jagged error conection term is insignificant in 

the equation for (/!P1~ but signif1cant and positive in t.he equati<m for dGDPr This indicates 

thnt the lagged error correction term provides snrne information in explaining dGDP, but 

nnt in explaining d/l"~r 

In tht• case of Chma. the la~gc~.l ..:·nor correction term is ~ig.nificant in the equation for diP,. 

with the t~xpccted po,inve :-.tgn on the e!\t.irnatcd coefficient. This suggests that if IP, 1 is 

below the lnng term n.:·I.HHll1\hip wtlh UDP1 1• then there will he a po\itive effect on d/P
1 

\\ hich adJU~ts /1'
1 
W\\ ant the hHl~ term relationship With GOP,. The EC'i\1 specification for 

Chma aht) indll''l ,., that 1 P 1'-. a leading tndicatm of GDP. Lagged rnovcments in IP were 

t~'tmd t\) pnwllk '-.dl1il' miPrmati,,n on mo\·emenh 111 CiDP, hut lagged changes in GDP 

we-re fpund lHll l\l mflut..'th:t' chan~e-. 111 II'>. 

Forth\.' rcmainmp. CPuntnt'"· that j,, Singapore. the Philippines. Malaysia and Indonesia, 

where no c,·id~.·n'-·l' f,H coinlt'&ratmn was found, a VAR spcctficatton WU\ estimated. 

L.tggcd muvenK•nto;., in IP were found tn provide mfntmatinn on movement~ in GDP in the 

ca~cs of Stngapnre and the Pluhppinc~;, (t~tble 6l. For lvlalaysia and lndonesta. no lagged 

movcmcnh in ctthcr C1DP \)r I P \\\.'rc found to be s1gnificant in determining current 

mm·cmenb in GOP <'l IP. For brevity, the te\t results for these two eountties are not 

included in table 6. 

Table 6: Lead-ing test results 

F .. stt.~tistic 

lP --t GDP GDP ~ IP 

South Korea 6.51 * 0.39 

·ntiwan OJP 2.08 

Singapore 3.83* 1.61 

China 5.00* 1.46 

Philippines 4.62* 0.00 

Thailnnd 0.74 0.30 

IP -7 GIW indicates th:tt H' inllueJtces GOP, while ODP -~ IP indicates that GDP influences W 
The null hypothesi!\ t()r Cllch F·test is thnt the C(lefOcicnt estilnntc,c; on the lagged JP tenn~ in the 
clitintatcd ODP equation are jointly tcro or tlllll the lu!l.scd GOP terms in the estim:ued lP 
equations :w joirnly zero ... Denotes n test statistic th:n is significant at the S vcr cell! le,·cl. 
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5. Concluding ren1arks 
'-

In thb ... tudy. the relationship between lP and GDP has been examined for eight key Asinn 

economil':-.. b\)th visually and using econometric time series techniques. This study forms 

part of the ongoing research at ABARE which invcstignte:s the prospectl' for Australia's 

commodity t.•xports to the Asian region. 

The re .... ulh ol this \tudy show thnt the n:lation~hip between IP and GDP is complex nnd 

appc~u·.., tn bt• tcl~ucd to the stagL' of llh.lu,trialisation in the Asiun economics. In those 

l'L'Oih'Hlll'" when: IP lw' bl.'cn contribullll!! tn strong. growth in the economy for ~cvcral 

~..k''-'alk ..... 'lh:h .~ .... South Kutea and Taiwan, a "ti!hlc long term cointcgrating re.Jationship 

bet\\1.'\'11 IP ,md ( iDP ,,,1, dl'tcch .. '<.L A long term cointcgruting rl'lation~hip between IP and 

(iDP '' .1" .d-.~' dctr.:~..·tcd h'l Thall~md. -.u!!~t''-tin!-( that th~.· ..,hart> uf IP in tht~ Thai cconom;' 

111:1! ha\ ~..· 't.tbdJ"cd 

Fur th~..· 1 1th~..·l .\ 'l~m c~.."nrH l!lltt.'' \\ h.d1 han• undt.•rgone '-lrtlllural change Juring the past 

dc\..'.Hk. 1'1"1!ll'''tn~~ l!t'lll an a~llcllltmal or light ittth.t,tty to a mamJf<tcturing nr ht~avy 

indth!t! h;'"'-'d c~.·<'twmy. a "lilhlc lnnt! term rl'lallnn,htp between IP and GDP could not 

he fnuihL .\11 l'\l'cptton h1 thi' li11ding ''China. whl'!'l~ a cottHcgrating relationship between 

IP and CiDP ''a' dctt.·ctcd. dt''-pill• '>lgnificant -.tructural change in recent years. 

Con"t'qttt•ntl). the tt..''tlll'- ftH China ~o,hould be treated with caution. Dcspitt~ the lack of 

e\'1dcth.'L' for a :-.tabk long tcnn 1clation:-.hip between JP and GDP in somt! of the Asian 

ecotl\111111::-., lP wa" tnund. 1n m.any cn,cs, to provide uo.,eful leading information for 

predicting \IHHt term movements in UDP. 

Thcst.! rl'latmnship~ bct\n~en IP and GDP 'viii be useful in generating forccm;ts for IP in 

the Asian economic'> which. in turn, could improve ABARE's assessment of commodity 

demand in the Asian region. 

In addition to those relationships found between IP and GDP~ an assessment of the 

influence of economic developments on J P and GDP would also be helpful in examining 

the likely movements of IP and GDP in these economics. For example, in Singapore, IP 

growth could slow !-lomewhat in the future as Singapore firms arc encouraged by the 

Singapore government to rclocute manufacturing operations to lower cost economies such 

as I ndone'\ia and Chinn. The implementation of government plans in a number of the Asian 

economies, particularly Taiwan, Thailand and the Philippines, to ovetcome infrastructure 

bottlenecks and to increase energy supplies would provide some boost to IP and GOP 
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' ' . 
growth over tht' rt'mainder of the 1990s. Further investigation of the influence. on lP nnd 

unP t,f likl'l~ c:t·,\n,•mll..: developments in the Asian economies over the remainder of the 

l9l)():.. "''tlld h\.· a ll'•dlll extension \tJ thiJ; study. 
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f\ppendix f\: Quarterly real CiDP and IP for the newly 
industrialised econon1ies 

Figure l}· South Koren•s n•nl c;np nnd fP (scnsonally adjusted) 
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Figun.~ 11: Singapore's renl Gl}P and IP 
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