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I. Dn'ROOOcrIOH

'nMt toreign trade of 101"6& U j,n U1lJ" other u:nderdttveloped

-,
tiona and aubald1ea on both brporta and. exportB~ t'bdem trad9 tlwory

telle ue that wrl..fj..ed ~h.an.ge ra,t..&~l are tb&orotle:ally IUOOpt1NJJ.

in the presence ot tactor Ilfta.rlcet 1.JJq>fu·teet1ons. e,J:temUit.1e;s, SllOoo

poly, an~ I'tintant stl1g8l'l. In pract1lc&j> bcrwel11u·, the admin.19'tr&tors

in govermtSnt may lack tho abi11ty to cornlct...1y 61.Ilt1Jl'Ulte the l\1!1gni ..

tudes ot "iulper:t'sctloJlsl'I or extemaJlitles".

Since 1965 the Korean gownaent has ~inal1y adopted a un.1.tied

noating exchange rate but ot1'e.ctl~t11 practiced JilL Mult.iple nxciwlge

rate' syst8!lt. Ka.zv ot the adveiras a1rteetsr&Sultirlg tram lorea's !!!

!!!:-.t2, MUltiple exchange rate. syst8It rill be indlc~Lted and axpla:lned.

Then we w1ll propose that a r&a1,ist~lc adju,stm.ent of the exchange

and to restrict iIcrporta. In the liJw chapter, '\i1lrloUB approaches

will be taken to estimate a proper level ot (orea II storeign 8xeh.<lnge

rate. In contrast with the gap tr~)ry andothar JJres,a:iml8tlc vie~JiS on

the potency of ex.change rates in re/!Jtorln,g both 1u~mal bal,ance and

axtarnal balan.ce, the charac:t.e'rlst11t: ot this p&p&lt" 1.8 to shoy that

an adjustment of exchange rates can S&M"e as a po1il16rtul pol.icy Me.aBUr

in restorlrl,g both internal and ext,e:mal balance 81Yen in developing

economies ..

9
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I! • A SURVKY OF IORKA' 5 FOR!ro?~' KICHAllOE Sys'rEM

Folloving tb8 foreign &XCMngG crisis of' 1963.. : 9611 an G:xch.tu'1ge

rate reform wa.8 announced in early Hay 1964, when tha ottielal rate

w..9 ra.1aed trm 130 von to 255 lion per u.s. dolla.r. 't"hG re,tom ueo
imrolvad transtomatlon of tb.e multiple, fb:ed-rate By'ut8l'Qto a nuct,I1at

log, unltary rate tor all transactions. 'lbe actual implementat,ion ot

.~") unitary fluctuating exchange rAte vas .. oova'1er) announced lat$r on

MUir"~h 22, 19'65" Under this "Inoating" !r'./3"ttft Uta Bank of Korea posted

cat ly bu.Ting :\nd Belling rates v.ith an 076 tatoo trea market. 1irrt!'1ed:1at.e

1y after tho annouoceme,nt ot the n6){ noating system, the tirS't lIl~rk8t

ex..;htmge rate \O.\B !oTmtd at W270 toa dollar. The axchage rate,hoV6'1Sr,

declined gnduill.y to W2S6 to the dollar at the end ot: April 1965. The

rate began to ri38 in It'.ay and thl~ 1r'.!rket exchaJr.gf.' n,te ws quoted at

W80 per dolla.r by tbe &nd ot Me;,. On June 22, 196" the Bank of Korea

st~u~ted to interTene in the m,arlmtt by incrauiJfl8 the supply ot exchange

certi.ficatea, but in the heginniJrtg the OOK intl9rvention vas l:lm.ited and

allowd the market exchange rat.a nuct.uate to Iii. certain extent... From

Augu.st 22, 1965 through 1961, thla exchange rat4!J was) however, complete-

ly pegged at around \1272 t<> tha dollar bytha lOOK) rllhile Korea' 8

..molesaJ..e price index inc1"'6ased Jrrom 1CO to 11~) .. 8 betveen 1965 and

1967 ~ Although trom 1968 to 1970 the axch:~:1~e rate vas allo'Wed to

depreciate ,the deg!"&9 ot dej)reclation Vtt8 J.l:~,,"~ad by inter'1cntion

10
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frat the M!'.th Jtme 1911. t.M we v.u danlued by about') percent

llUll 326.1.1 t..o )"/0.8 'wn totbG do~l•.r.l.tter thle Jun..t dtt-ralttat.lon.

t.botIXCt:'U18G T',uto wa ..-&in pogod b'1' 001 internn1~1on 10 the ton,1gr

axnbange .a.rbt WltU oarq f...ac_bel" 191'.. Uttr l)e.callbe'r ,) t \ 'rf •

tb8 excbana& rate 'W14 l&1lo1flOd to d8'1ral:ue 1.0 tM to 1~11J1 a.xchangu

u.rtet, r6&ch.1n& V37).) per' dolla.r lilt th& 0il1d. of 19'11 and \092.90

per dollar on April )0,1972.. (8.&& il~l.1)

The purchasing pover 'p&.rl t.rtNIIOI'7 haa *n dJaval,cped almost.

ex;elusively vith ni8'pe~t 'to eh.ul.gea on t.he llTIOMtar:r aida in the

rOJ cf difterentl41 ratea ot intlat.laft bet..wen count.ries. Hence

the purcbuing powr pa.rity t-hbory baa too onnou.s 1,mitation of

parlJ al equil1brima ana.1.ya:le., l&ltber changes on 1CM real aide in

the tom ot tm&qull. rates of ucbn1<:al c~., outJPUt J and Pl'O

ductirit7. nor capital mnmwmts an. accounted tor in MtfJ.asur!ng t,&':!t

purcbasingpowr pa.rity_ Tho ptU'Cbns:in.gpowr par.lt1' theory has.

hovever. surrlved u an app1"'O%iMte vay' for M.asur.lng international

~~titlven.es8) espee1all,y in tba ~Ihort run.•

'Table 1 belaY abow lorea , SPU1-ehs.&ing pour )p.arlty exchange

rates in relation to Ior-eals ~jo:' t=-ading ~au:ntrlla8 botve,en 1965

and 19'71. Korea~ s purchas1ng-poweF".p',n,,'-t,t.y rat.s sbO'Vied a contUmotUJ

deelir~a ;Jatwen 1965 and 1958 and a slight inereas,s in both 1969 and

1970. Al,tb()',~h X!}raa ff s purch.a.sbng-J)cU6~p,a.rlty ra.t·e1ncreased sharp·

1Jr in 1971, tha rate still lagged CIUOV t:he 196$ laval.



3. -!c.Uut4ct.. Par:!~ 1tlCb!g! ~tu

ODe ~ual d1ttlcult7 1I1t;1\ t.he pu.robuiJ~ powr puit7 1.

t.hat pr1cea of UD7 1** IIh1c.b C..l11I.1IOt enter .ton~lcntntd.aN :in

cluded. BIDce, it taU. &II an 1Jxlt1cator of pnc,.....ta in traded

gooda. In other mrda It 1IIbol• .n18 PI"!eft 1nd1cea ~lN~ 80 bearl-

1,. with standard eood:a ot dt.lee8t.1cl!~ that i\ c.ar.mot be tl"Dl7

1"8JPl"&!.entatlve ot M7 countJ7'. tr11ded S&CtoN.. To aoderate such biuea,

ve bave adjusted the parlt7 ratAe tUiir.t« tho import. and export price in

dices in place of tM wholesale prica indie&a ot lorea' 8 major trad-

ing countries. 1brJae adju.fJt.ed rat... ,&fe &lao illustrated in Table 1.

The tnmd ot Iorea's "adjwrtedllt Pllrit,. rates, al1:J1ough there are Jdld

d1.fterenC6e, shovs the sildlarityto the trend oj~ Korea' .. pu:rchaaing

paver parity, and. th8&djusted P&l''ity :rate of 19'7'1 alao lagged below

the 1965 level.

Korea adopt&d various polley :MUUr6S to pn:~ IIDPOrta and to

reatrict brports. In addition to the considera't1on of foreign ex

chmge rates and relative price stahill<~J the Vl!Ilrlous pollc;y measures

atould be therefore accounted ~or 11leuu.ring the effective exchange

rates.

'ft1e concept ot affective exchange rates can be eaall7 datinad aa

tollow: 1\n sttmds tor the ettect:lve exchange ralte tor imports, ax
the etfective exchange rate tor eaqporta, H t.be o..f'fic1a1 (no'IJdnal) ex

change rate, \a and tx the ad valen.. rates of t,arUfs and other taxes

12
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aDdIor subtdd.1e8 on iJItporta and a:po:u"t,s ~8pec·tlftl;,.. Wo tb8.ft hA\'¥J

the tollowing relat.10nah1p8t f\1. tH1+ta), Rx fit K{'+tx). Hc:nl'ftV'er,

t.ho act.ual cGfIltPutatJ.on ot ettectiV'& ~lXC~W1g$ ...at4'8 ts subject to

HntrtJ constraints. P'1rlltly, ~ oJr the 67p0rt·....Sl1u.f'68 and bIport

restriction llll'4U'Ures are hard to qu821ttty. Oovomtll'iont penruaaion or

pr&l!Iwre to expandaxports, gt)n.tlTlMll1tr8f."On.eored IIUlrket research and

other export pl"'OJK)tlon act.ivities J e1lCOUragEDsnt ot direct foreign

investDent, and impart quotas are a :rev flx.ar:ples. Thefl8 are omitted

in our eomput.a.tlon ot etfeett" e:xchia.n.ge: ratea. S-econdl"., dU'terent

c042IIDCldities a.re subject to difterint rAtes ot export subsidy or import

duty. Various tax proviaioDs and ct'lsdit lnc8ntlves 1.n ~orea imply

ditto!"'ent rates of ban.otit and/or cost tor dittersnt cormoditisa.

'T\lo Mthods are uBttd in our c~put.ation ot e.t.tectiv8 axcbanga

rates. The first Il6thod is to c.oapute an average etfective exchange

rate based on aggregate data tor the selected periold. L'1 the other

method \t8 select some !c'&.jor e.xporto and compute dif'fere.nt affective

exchange rates tor d.U')~erent c·atrtod1tlee during thEl selected years.

(a) Average Effective Exchange Rates

When tho valua of aggregate international trade is recorded in

t~rms of foreign currency J a:nd the 8!~gate value elf 'tarions export

subsidies and iJRport duties 1s l"e<:ord.ed 1n t6rnlS o:r local cun-ency, an

aggregate e!:f&Ctive e.xehange rate Cl!Ln be eully C.oI'lfPUted. In Table 1.

nominal And various real e.ffectlve e!XCb.ange !"atea Ill'S illustrated.

(b) Different &frectiva Exchange Fl~tes for DLffelr'e1lt ComrJodities

(i) Di.tterent effect1.ve exchange rates of expo rte

Various 'incentiV'8 measures telt promote expor1~ a.ctivities e.tt'ect-
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11'017 're8Ultod 1n c.Utt.nat1al .w~a1di.8 and tbu. ~ !acto rrult.1pl.

exoMnp ratH. D1tteNDt1al «IP)rt rmbaidlGfJ were 1Jrt.wntdtied P~1J'

u a reBUlt ot t.he prollteratlon ..,L ftrioua tOt'llll8 or subafdiea which

vere ost.abllahed to ottM't t.beAd1rerae etfeot on aport. of the onl"

va.'u.ation at rOr&&' III exolw1ge :rat.4t Nleultin.gtraz infiation. The

govom:l39nt aubaid;y to ea.m.1ng OM doD.ar throug.h exports (by aeans

ot tax readuions or rebaufJ, praJ~erent1a.l loans and. other eubaidiea)

varied widely among the major cOIIIIllOdities. It riU1ged from an &tteat

1V8 subsidy ot 125 wn per dollar of export of n:rlon fabrics to , Vim

per dollar of exports ot treoh titJh in 1969. (Se~, Appendix 1 )

(i1) Different ette:~tlV8 rates (~t protection t~)r different COJIDOditlea

Although thetaritf re.tOnl of 1967 slight:ly reduced the dUrer

entials ot legal ta.r1.tt rates, thel rate structure, remained v1dely vari

ed trom 1,).$ per cent of mi..n1ng ,lUld energy to 100. "l per cent of tobacco

and beverages. In addition, various po1.icy meaSU';".i8 to promote export

expansion and import subatitution ur'...a effective r·a.tea of prot.&ct:it.:m

vary videly among dit.tenmt COl!lmOdlities. (Se9 APl)8!1d1x 2)
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270.96 250.14 243.02 236.71 249•.$5 243.21 2$8.33
272.60 256.01 239.33 231.7.$ 249.71 239.99 2$2.82

Table 1. Korea' e Foreign Exchange Rates

(the ~r-end. baae)

196, 1966 1967 1968 1969 1970 1971
~om!ri81 EiebMga Riites 211."'18 271.18 214.50 28;'50 J04.45 ]16.65 313..30

2. Purchasing Pover Parit,. Rates (1965 baae)!1 271.78 254.50 243.68 235.47 2.47.49 236.88 2.$2.69

3. Adjusted Pa~jY Rates (1965 base)
(a) Exports~
(b) Imports,,1

-..
\ ...1'\

o
4. Real &t".f'6cti~ kch. Rates (1965 baae)

(c) ExporlS2/
(d) Importsl::

2A. Purchasing Powr:r Parity Rate., (1971 base)

3A. Adjust.&d Parity Rates (1971 base)
(a') Exports
(b') Imports

4A. Real Utect1w Exeh. Rates (1911 base)
(e') Exports
(d') Imports

318.24 301.70 311.57 )08.84 321.44 324.18 336.38
305.42 281&.46 271.3, 26,.24 277.31 266.12 273.87

399.16 373.17 358.60 .3h'.. 03 363.12 3)4.$5 373.)0

390.75 )60.74 350.46 341.37 358.85 3,0.52 372.50
40).39 318.87 354.12 351.84 369.51 355.14 374.10

458.93 435.10 449.30 445.38 463.52 467.22 48"~
451.96 420.98 401.,4 392.51 410.34 39).82 405.26

Sources; Bank ot Jorea ,~M1n1stry-ot-Fl.na:nc-e-;-and~-EconomfcP1Mn-frig-BOaro

Notes; 1/ Ratio ol\'eighted wholesale price index of major trading part.onre to 10rea •a WPI 1.
multip11ed by 1C0 rea'" nominal exchange rates:

196~ 1966 1967 1968 1969 1970 1971
100 93.85 b8.74 83.6~ 81.29 75.44 67.69

~ InsteAd of using WPI of major trading partmu"8 t weight-eo unit valulJ or major treder' 8
1mport9 1:5 U56d. ~

3/ LOnvbrsely weigt&ted unlt value of major- tracte~1 s axpurts is used.

ntt't\11~ .,.. r"; "ro . .
t """," ,-' ...\.t~r''''~lEU\.i.... I,. *; '-1." .Jd ll'V.\ ~, ~ ... ~



BESTAVAIlABLE DOCUMENT

(J'"

.... .r.'....." .• .. \...., ,
t. Adjusted par~ty index on exports

(1965 bue) 100 92·52 88.63 84.21 82.17 16.99 69.35
(1971 base) 144. 21 133.43 127.81 121.44 118.49 ')1 o. 96 100

g .. Real ef'factiv3 exch. rate on experts
(3 x f, 1965 base) 318.24 301.10 311 •, 3 308.. 84 32'.~ 324.18 336.38

h. Real e.t'teotiV8 exch. rate on exports
(3 x f, 1971 base) 458.93 435.10 448.66 445.38 463.52 467.22 48S.~

2/ Real effective exchange rates of import5 are computed in the following vay.

1. Nominal 8elling rate 272.60 212.00 215.00 281.90 305.20 311.1&0 374.10

2. Effective cost per dollar brport(a+b) 32.82 30.23 30.61 32.. 59 33.73 34.57 31.16
a. Utect1va tar1!'t per dollar import 27.72 25.13 25.51 25.89 24.53 25.67 22.16 Q)

b. Tnterest 'cost or predapos1t per
dollar impo rt 5.1 5.1 5.1 6.7 9.2 8.9 9.0



-4.."

______--~---.-.-.-..~- Tab].e 1 (Continued)

ow tr_ L -, 1...__ LJ. L te or iil1Po?t~ n+?) 36~' 3~3 3~~' 3~~ 1~ 1970 1971- - - •h9 013. j 35'"""97 flUS ~

4. Real effective exch. rate on imports
c. Adjusted parity index on imports

(1965 base) 100.00 94.12 88.79 84.34 81.82 7,..61 67.58
(1971 base) 147.98 139.29 131.39 124.81 121.07 111.89 100.00

d. Real effective 81Ch. rate on imports 305.42 384.46 211 •.35 265.24 217.31 266.12 273.81
(3 x C f 1965 base)

e. Real bftective exch. rate on imports 251.96 420.98 401.,4 392.,1 410.34 39).82 b05.26
(3 x C, 1971 base)
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s.

2be Mthod ued in CCflIlIPUtJLua lorea·. &ftlrap aftecUTe exchange

rates 1n the Table 1 18 bu'1o.aJ:l.7 s1aUar to vorke ot the Bank ot

lorsa end Professor Bal..8&. 1n our opinion, hoveYer, two 1.mportant

points are not allovad in this eomrputation. nrst1.7, the Big Ten

agreement on new exchange. raUUlJ on D3cember 1'7, 1971, is not account

ed at all. SecOlld.JJ, taritf elCBlDPtions as an export aubsid;y in the

above computation of etfectiva exchange rates are quite exaggerated.

These vinpoints will be nov 8l:plained and tbliJ above computation ot

effective exchange rates vll1 'be accordingly JDOditied.

(a) An estimated impact of the Big Ten Agreem'lmt on the vlUue of
Korean won

When the Big Ten countries agreed on new 4!XChange rates on

Decembor 17, 1971, the U. S. dollar was relath' c ly devalued as shown

in Table 2-A. Since the excW.tg8 rate of (0~9an wn is fixed in terms

of the U.S. dollar, the Big Ten Agreement meant the effective dev81ua.-

tion of the Korean von. !fownllr, the impact (')f the new agreement on

the Korean won must be indtJpe.n<lIently computed because the composition

ot Korea's trading countries illl different trorl'l that of the U.S. The

implicit devaluation of tbll Ior'NJ1 von which resulted from the Big

Ten Agreemelit is computed in Tlble 2-B and 2-G below. That is, Korea's

exchange rates ~ imports ad fltJq)Orts and its average rate were respective

ly devalued 1»" about 7.83 per cent, 5.02 per (~ent and 6.96 per cent, or

by 29.33 '10ft, 18.74 won and 25.. 98 wn.

(b) 1.8 tar:ltf' a:xsuption ~or lDIported inputs f.or export.s an export
subai.dT1

18



Table 2-~ New E-"(change Rates Agreed by Big Ten Countriea(Dec. 17,1971)

Countries

U.S.A.
Swiss
Germany
Japan
Belgium---'.-_...~'" -~.~

Relative appreciation
to the U.S. dollars(%)

;. 6.35
... 13.75
... 16.88
... 11.57-------------

Countries

Netherland
France
U.K.
Sweden
Italy

Helative appreciation
to the U.S. dollar (%)

... 11.57

... 8.57

... 8.57
... 7.49
... 7.49

table 2-B An %stimated Impact of the Big Ten Agreement on
Effective F..xchange Rates of Korea's Imports.

Induced nominal ae- Devaluation of Korea'a
... 1971 Korea's Imports valuatj on of Korean average effective exch-

..0
Total imports Share or won resulted by the ange rates resulted by

~"",,,,,,,"'_';'..c.... /1 000$\ import-s(%) Big Ten Agreement(%) the Big Ten Agrue=nt,""VWA''''''' "ll;OoIO \ ' , J

---.._- (1) ( 2) (3)" (1) x (2) (~)

Japan 953,778 39.84 16.88 6~73

EEC includ-
ing U.K. 257,743 10.. 74 10.25 1.10
and Sweden
U.S.A.. and
pther coun- 1 J 182,199 49.42 0 0
tries

Total 2,.394,320 100.00 7.83-«-_.__.-._--- ... --~--~._----.

~n devaluation on imports 0.0783 x 373.30 • 29.23 (won). ...._------ .. - ---_......_--_.- .,...._"_._-_. -_.- .-

--0



Table 2-C An Estimated Impact of the Big Ten Agreement on
Effective Exchange Rates of Korea's Exports.

Countries

1971 Korea's Exports
Total exports Share ot

(1,000$) exports(%)
(1)

Induced nominal de
valuation of Korean
won resulted by the
Big Ten Agreement(%)

(2)

Devaluation of Korea' IS

average effective exch
ange rat.es reBUlted b;y
the Big Ten Agzeaent

(3) • (1) x (2) (%)

261,988 2h.54

~

Japan
EEC includ
iDg U.K.
Imd snreden

U.S.A. and
other COUD

tries
Total

82,.506

'(2),113

1,067,607

7.13

67.13

100.00

16.88

11.35

o

4.14

0.86

o

5.02

Won devaluation on exports 0.0502 x 373.30 • 18.74 (won)

Averase won Devaluation z 1,067,607/3,461,927 x 5.02 + 2,394,320/3,461,927 x 1.8) • 6.96(~)

0.0696 % 313.30 • 25.98 (won)

-I\)
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In the abont Table 1, tarltt eJ:I:!mptiona tor: irlq)()rted inputs tor

axporta are accounted u export aubsi,d.1elJ. In tho ·~97t ex.ple ot

Table 1, the SO.89 von t&ritt exm:pt1.on per dollar 4axpDrt is comput<8d

Ul the following ~J

n
I Hi x ti / valuA!l ot 19111 exports
i-l

where lit and ti respectively stand !(")r cit nlua ot imports tor export

production in tenls ot IOl"'Oam curnmclY and tbe ad vluorem nominal rate

of tariff. In the Table 1, tba wighted average rate of noaina.l tartt

for imported inputs for exports taOWlU!d to about 3a p6r cent. It is

true that such tariff ~tion.s are e.x:port-subsldie'B it these imports

and!..: r their products from ua1n.g thseIG imports were allowed to sell

in the domestic market. But, the tar1..tfB are exampll:,ed on the basis

that the 1tn:ports are used for the pnlduction ot expt:>rts. On this

matt.er, we cannot expect perf"act hOnElaty from produl::er-ctm!-exporter.

Technically and in prac~ice, the prochlcer-cum-exporter manages to

leak some of their products tor d01!Dtfurtic sale i.nstSI!1d of tor exports.

Thi, &'IfU~t be, howver, separatel7 1m)roted as an export-subsidy in

t:'16 CAtOgOry of "leakage to domestic markets. I' It '1lA!l a.8PJU:ll1E) the per-

fect hona~ty ot the producer-C\Jlft-e:x:porter, these tarif't exemptions

a.re not export BUbaidies froat the rlo'WpOint of tha producer-cum-

exporter who has to sall at l>."Orld llHuket prices. In other woros J the

?r~ducer;urn-exporter~o hed to pay the tariff for imported inputs

i'Jr ~he production of exports is e.ff~,ctivelygetting negative pro-

taction if c.~mpetitors of Korean expl)rters at the Plorld market do

not pay tariffs or taxes for such 1:nputs. This vi8'W'18 adopted



in computing the "moditied" ottecti.ve excha.n8:a rates ot exports in

'lable ) below. Two aJ. t&rnatiV1! asm:tlll'pt!ons are u.sed. rn ana cue

lie assume thttt competitors of 1[ore411 produoer'-C'UZQ-e.xportera in the

world market do not pa;y u.r.1..tts or taxes tor equivalent iJ:l:puts and

that Korean pNducer..cua-exporl~eMl do not leak their imported inputs

and/or their produ~ts tor doMistic we in an illegal vq. This

assumption 1s uoed in c~1nJg row 3 ot Table 3. lltemati"le1:7,

li8 assu:me that cor.rpeti tora ot )[orefU'l producer"-cum-e.xporters in the

W'orld market pay certain ad valorem tariffs o'r taxes for equivalent

inputs, and that Korean producl!~r-CUl'l'.l-axpol"tor'S leu a certain portiOD

of their import.ad inputs and their proetolcts tor <itJrnestic sale. On

the basis of this latt.er aSBUmJption, tarlf'f el.XCmptions tor 1lIIported

inputs for exports a.ree.f.fecthraly partial oocport 8'Ubsidiea. In

rov 5 of Table 3, the UIOuot of these affective subsidies are crude-

ly assumed to be about 10 per- 4::ant ot cit valu·' of imported inputs

tor exports& In short, Koraall' affective exchang& rate of exports

at the end of 1971 would be &rl)und 447.46 instead of about 485.04

on the basis of the latter aBS'lmption.

Table 3.. lbdi.fi&d ztf1,ctive Excba.nge Rates of Exports

1. Nominal Effective Exch.
Rate of Export 31 a-?ll 326.09 351.011 366.75 391.19 421.01 485.04

2. Tariff Exemptions per
Dollar Export 15.3~r 18.21 22.58 36.2436.23 Ja.64 50.89

j. II Ideally Jibdifiad II tfominal &tfnctiva
Rxchange Rates by Assuming Tar:lLff
Exemptions Not As Rxport Subsidiss
(1-2) 302.81' 301.88 328.46 330.51 354.96 378-U3 43!l.15

4. Imputed Export Subsidies per Dollar
Export by' the Alternative
Assumption 8•.51 8.64 8.49 9.12 9.83 10.57 13.31

....... _. - - 22 -,--------------
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• 1 r .. - - . _. fIiiirl'Nll - -: r. ~- -jl

s. ·CrwlG],y Jlbditl&d" 1'fot:dnal.
Utootlva Emb.ange Rate,1I
by the lltematln A8lNllllP-
tlon (3+4) )\1.38 )16. 52 3:)6.9S 3)9.6) J(:,~.19J69.00447 .. 46

}1"rca the above "'lr"I"S'T. va c,an tuIt UlP tho iollowin-a: characterls'Ucs.

(1) Althougb tho [oreAn won vu denUu~cl MV'61-al tim4~1 alt<er 1965,

10rea 18 parity ucha.nge rat4Ht {',ODt.inootlsly lagged b81,olilT the leye.1 or

1965, in spit,e of 80M inere... in 1969 land \9'71. (SNI Tabl.t)

(2) To ot'fs,at tho adv-erse elflot on '!1XPorts ot tba onir'n.lUAtlon or
Korea's ex:change rates result,ing t'rota 1n:natlol'.1 J ".ariOtll.S export-

exchange rat.as on exports had nat bMn l,!gg'ed M\lch be.1C1rv the partty

rate ot 1965 and in tact bee,me eve:nMJOr'1& f,!.'i"Orable to '1.' exports

aft.er 1969..

bad boon generally decreasing altlxmgh 13101::<6 rO'lGn;i.r.lg t,re.r~ w:u indi

ca.ted after 1969.

and ilmports. In additinn II effecti.79 e.xcr..a.nge rates 1",aried vide1.T tor

dit'tersnt comrodities.1hu.B, ~ ta.ct<. tm'lutip.1a ~'(cb.a.n8te rata! vers in

practice.

23
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nr. AN BVAWATIOH aP THX PHBSKHT SYSTKH

loroa l 8 export npansion and iJrpntfloll'8 ecor.~c growth could

not h.ave beer. achieved without adopting export-odon'Wd polioies.•

~t thu68 export-or1,ented pollclo.81, coupled lIitb Korean int'lat.lon,

have brought about a. de facto RUlt.iple 8XChangel~te tr.(8t- and......-.. ..,.....~
thG nOlldnal overvaluation of' tb" !onum 'W'On~

Modom t.rade theory contanda that unj.!iod &::lcch.ange rates ~re

suboptimal in the preS:8nC6 ot fa.ctor IMrl:st :1.r:rp61:o:teetions, oxter--

na11tius, monopolyJ and 1I1nfant a.xport industrlen.!1 Undar the&8

theoretical1"y optimal. JlovawJr, l.n practice, tbEt e!1'icient acimini8tra

tion ot thcS\G mea.&Ures 18 not easy. A tax-C\lm-5t )s.idy anrl/or. a

tarlff-cum-subsidJ' interven.tions require All abill~t.,. to 8atimate

'Correctly the magnitudes of the Minp&l"tections lf or tlextemalltias."

In view of the U1'1certainties regarding tb..l pa.r~lters of the

systems which are candidates for adju~nt, togEl'thaZ" with a lack

of expertise !miong the a.d:min.istrators making the adjus-LT.lJl.ents, and

ti'<~e ~tatlonB to subject. the adjustments to pol.it1cal manipula-

t.ion J i t ~ vell be that distortilons and imperfElctions are likely

to be aecantuatad rather than oftSIBt by public il1t;arvant.ion. Korea's

do fa.eto multip16 exchange rates w.i.th the nomina]. overvaluation contrihut

ed l"..a.ny a.dvers.e effacts.. AlthougJ). relatively higlh e.tfsetiva exchange

rates on exports: througr various e:r:port subsidy 1'!Il-easures contribut.ed

2.4
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to the cont.inuous expansion of 1{On.ULr 8 exports, tarl.tt exsmptiona

tor the import o.t raw materials of tltXPOrts vJ.1#h ,t, 1'1ODdn.u overvalua

tion~ effective exchange ratee c~n importad i.1'1f.li1tS as;yD!.~trica1ly

low. This ~trical cbeapwing (>f imported. ~lUtB is deten..."ed in

order to channel needed imports of (~apital goods lU1d raw materialc

for export expansion and industrialization. This has, however, mis-

aJJ.ocated resources in the follow:1n4~ ways. PiratlY', the che~

or importt!d inputs ~iZ88 dDme8t:Lc producers (f!lXisting and po

tential) of capital goods and raw II1I!l.teria1S vith l"9spect to foreign

competitors. It discourages thtt de'vulopment of d.c:mse8tic resources

and of nfN akills at earllfIJr stages of the pMduc1~ion ot exporte.

Thus it discourages th3 dav81op!'W1t ot backward l:1.nkages and pro

vides additional biu aga.1.mJt the 1,sam.1.ng process (and it may even

contribut.a to t.he interior!ty complex or domestic producers).. Secone

ly, a mix of low exchange ratee on imported inputs and high exchange

rates on export TJq encourage ntini8h1ng-touch" t'.1P8 1ndu.8triss vbict

use a large proportion of imported inputs. Averag6 rates ot net

foreign exchange ea.~8 in Korea' 8 exports had been decreased from

70. 1 per cent in 1966 to 56.7 par cent in 1970.1 Th.irdl.y, the cheaper.

ing of imparted capital goods may a.ccelerate ovur1.nvestment and con-

tribut-e to the excess capacity. IOlrea's leval of' capital utlliz&-

1 -~

The Professorial baluation 1~eam, It 9.1

2c'.>



tion rates 1n the 1960' 8 vas lowell." than that in advanoed countries,
2

according to the recent studies ot Professor3 K:lm and Kwn. In

additj .:m the present system or de facto multipll!t exchange ra.tes
~-~ --

creat.es complicated procedural wo:rk and red tap(! which mean g!"8ater

implicit costa and administrati'q'8 time lag from the viewpoint of

an exporter. Farther it may invite governmenta.l corruption 8.nd

'2'JIJ.us:1.on between businessmen and goverrnnRHtaJ, ~)f'fici IB~ Once

E:xcha:ngG is devotod to purc~asing :!i:jpGb~d input.s t.han 1B earned

f:"OTI1 the sale o£ t.he exported prodnct.

In short, a tax-cum-aubsid~l' tiT' a tariff-curn-subsidy should not

18

be substi t'utes for a devaluation of the excha.ngE~ As a first

step J exchange rate devaluation ;lhould precede the resort to ot,her

measures to stimulate exports and to restrict irrrports. Devaluation

has the advantage of being efficiEmt with respa(:t to the relative

stimulus which it gives to product,ion for export, and imporl-competing

productions.

There are, however, widespread er1ticisnm against devaluation

in Korea. These criticisms will be now reviewed.

2 """"..~
Kim t !OWlg Chin, and levan, Jane K., [1 Qi
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2. An Evaluation of Views on De!!J.luatia
=

(a) 'The Factor Proportions- ProblEUIl

In relation to the so-called "gap model," th8re is growing suppo

of the import minimum thesis which postulates a ~~ero or very low sub

stitutability between imported inputs and domestic resources in develo

ing economies. Not only is a relatively fixed proportion ot imPorted

irlputs to domestic resoUt'C6S needed to maintain 'Axl.sting capacity in

operation; but also a :rela.tively f:Lx:ed proport,:ion of inrported cupital

goods ts requ.irad for net invetH.Jr£nt and gl"'Ow~th in developing acanomia

Along thts line, of reasoning, somo economist,g j includlng Vanek and

Lindf j h~ll)()thesize a~ inlport minimum thesis uhich cannot be solved

by varying exchange rates.

In mo st developing countries, as in advanced countries, however,

imports are not confined to raw ma.ter-lals and capital goods. Some

imports are, in practice, for corummption. Further, in a. strict senSE

some advanced countries like the U.K. and Japan face the similar fact<

proportions problem as de~laloping countries do. Hence, it is not an

analytical question but a quantitative question ..

Professor Cooper studied ... '''9 experience of twenty-four devalua-

tiona involving nineteen different deJeloping countries during the

1955-1966 period.. 3 In sixtee.n ease~), absolu-t'3 imports actually de-

creased tn the year ~'o1J.ow.ing devaluation. Further, imports may be

assumed to rise Hi. tJ:1 domestic inco,me <I Hance, the above figure has a

serious bias toward Wlderestimating the stfeeti'V'eness of devaluation

in reducing imports. He concludsf.!1 that tho currency devaluation seem

'--"""l3f"'-'------..P-......---->-.a-
Cooper, R"N., f1}
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to be l!IUecesatul in the sen. ot reducing imports.

tar:l.o~ quantitative studies have been macle to estimate Korea's

hIport tunction.4 Although the exchange rate EllasticitT ot import of

intenned1ate goods is quite lower than the exchange rata eluticit,.

ot imports of consumption goods, the exchange rate elasticity of.

Korea's aggregate imports is found to be around -0.7. 1'h18 indicates

that the level of imports is no·t, insensitive to exchange rates and

that the so-called import mininram thesis is not in this case empir1

oa.11y valid t although its a.rguIIMnt is not insi.gnif'icant in the sense

that the exchange rate elasticity of imports of' i'ntemedi&~· goods is

found to be quite smaller than -the elasticit:r of imports of consump-

tion goods.

(b) The Export ElasticitY' Pessimism and/or the Ex:port MaxiJrum
Thesis

There has been growing p8ss:1m1sm about the potential tor export

expansion of developing countrios among some eco.1omists. Analytica1.ly'

this pessimism is rooted either in so-called "elasticity pessimism"

or in the so-called "export maximum thesis".

4
Korea's KFX import functictnSL

(Bank of Korea) Log MJrh'" -,.031l13 + 2.684 Log Y - 0.80S55 Log 11m'"

(IDI) Log l\:tx • -2.260 + '.039 Log V - 0.6969 Log Rm*
where Y, V, and FCi respectively stand tor gross national product, value
added, and real effective exchange rates of imports.

Korea' 8 sectorial import functions (lmI studies):

*'~ • 8.0 + 0.84 Vm - 0.043 Bfti
if-

~ • 11.3 + 0.87 FL - 0.298 ~

ltd .. 120.6 + 0.)8$ ~ - 00)40 (
where 1\, '\., ~, \i and !L respectlve17 stand tor imports of· inter
mediate goOds, imports ot machinery and equipnent, and imports tor
domestic consumption, value added in manuf'acturlng and foreign loans.

28
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Primary exports, in which developing countries are traditional1.7

adept, are subject to a low price elllL8ticit:r and a low income

elasticity ot demand in advanced countries. l"urther, in ovsr

populated and poorly' e~ved countries such as in lore&, the

supply ot primary goods might be too inelastic to provide the

export expansion.. In addition, producers ot simple industrial

goods, such as tenUea, ta.ce ilimited market outlets and adminis

trative restrictions such as "voluntary" export quo'tae. In this

cas8, the question arises, wh;r do tho developing countries not

produce more advanced manufa.ctures wbich tace fewer inat1tutlonal

barriers and are demand-elastic in advanced countries? According

to the pessimistic view, great ditfe:rencea in representative demand

between advanoed oountries and developing countries li1fum that goods

demanded in advanced countries are not typically produced tor the

home market of developing COuntPi8~. Hence, workel'8 in developlllg

countries lack the skUls tor the production ot these modem manu

factures and thus their marginal contribution 1s verr lov or even

negative in some cases. In addition, the entrepreneurs are un

familiar with marketing these goods abroad. Thus, it is contended

by the pessimists that in developing countries theI'e may be an

export maximum tor both manufactures and primary C01'IIIOdities. W1t~

the former) the max:1mum 1s due to domestic-supply conditions re-

sulting f rom their inexperience and thus low marginal product1rl1-;y

and/or pos~ible cases of negative valu& addedo As for primary pro

ducts, the exporta maximum 1s determined by inelastic demand condit ions

29
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tor each ot the 1ndividual coumodities. For example, Linder argues

that "no exchange rate at all can make the product more exportable. "$

The export 1IIIlX'fmum thesis, however, seems to be 'JXa(tgerat8d.

Low productivitY' is a matter of training and aducatiQn.. 11 labor

is available at a low cnqt and it competitive exche..r..~ ~at9s provide

incentives tor some potentiall.y" profitable export...,)_ the technology in use

would b8 :1mp1'O'Ved with the disse.m:lnatlon of knowleldge and produc-

tivity will be 1mproved. Not aU primary exports o:f the developing

countrIes are subject to low income olU'ticities lind low price elastic!-

ties. Oil, nonferrous metals, iron ore, and diamonds us ten, ez-

amples., Hence, the effectiveness of devaluation for increuing aport

expansion is a quantitative que8'tion., ACCQrding to Protesuo:t" Cooper's

study, nineteen ot the twenty-tour caso/) sbowd e:lf.POrt incN'\f188 in

the year tollolrlng deV8l.uation. 6Even in these five cases, hawver, one

cannot write otf the devaluation as a failure. In '~h8 case of India,

for example, many exports ware adversely affected by the drought, the

closure o£ the Suez Canal, and other exogenous changes. Thus,

Professor Cooper concludes that devaluation also Hems to work tor

increasing overall exports in developing countries. A numbel" or

other recent studies including works of Devries, Balassa, Larry, imd

Littls-Scitovsky'-5cott also present some empirical evidence that total

S
J.Jinder, S. B., L't IV"

6
Cooper, 1.R., L'lJ
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exports actually-performed better in the countrie8 wbare effective

exchange rates were favorable to exports. 7

Various quantitative studies are JIII.Id.e to estimate Korea's export

function. These studies show that the coefficient at the effective

exc~e rate for exports SM111!8 positive and h18h11' significant,

a1though the sample period uaed tor the regresaion i8 rather short

and thus the rellabUit,.. is l:1Dd.ted.

(0) A devaluation-inflation ~iral

It has been contended by the pessimists that a devaluation will

set ott a devaluation-1ntlation spiral. Especially in developing

economise where substitutability betwaen importsd inputs and domestic

resou.."Jes is limited, a devaluation w1ll. simply raise domestic prices

ot imported inputs, with little effect on quantity of imports.

This will, in tum, cause a progressiV9 riss ot domestic pricss and

thus innte another devaluation. This is an eugerated account,

although the effect ot devaluatlon-induced-intlation cannot be denied..

In most of the theoretical literature on devaluation, it has been

assumed that a devaluation vUl increase the domestic prices ot import-

abIes and exportables net o~ relative to other pM.cee in the ec CI'lomy

out also in absolute amounts. Thus, a price 1nda that includes

importable and exportable cOlllllOdities as well all nor.ltraded goods is

bound to show an increase. Indeed, "Iihia is the ttmc1amental mechanimn

that triggers ott the first effect of' devaluation wheD we want to cut

7
Devries, B.A.,. lfV Balun, B., [11 LarrT.l ~(.B., (i21
L:1ttle, I.M.D.. J Scitovsky, T. p Scott, H., [lSI
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d.cnm real domestic absorption ralative to output, that is, to reduce

thd trade balance deficit. Protessor Harberger, in his recent studies

of Arg8DtiDa IU2d other Latin American COl111trt., concludes that a de

valuation of about SO per cent w111 probabl7 reault in increases ot

the price level of between 24 aDd 30 per cent, deptmdiDg OD the vaJ.ues

,ot eoae kElT parameters.8

Various quantitative studies bave been JUde to estimate the impact

ot Korea' s devaluation on the dOlllelJtic price level. In the case of a

10 per cent devaluation, devaluat1on-iDduced increases in Korea' 8 gener

al price -level are reported ranging trom 2 per cent (BOK st.udies) to

3.6 per cct (KDI).9

(d) Outstandi ng Foreign Loans aDd PIJlitical Pressure

Whenever there are large amounts ot foreign loans outstanding, a

devaluation affects substant.ia.ll7 the asset position of rima IlDd iDdi

viduals who hold large tore.1gn loan liabUities. Thus the firu and in

dividuals who suffer f1D.anc1al. 1082188 trom the dcnaluatian are l.1k&l7

to cart. political preanre against devaluation. 'lbe prust 81tua-

tiOD in lo!'s is ,. ca.S& .in point. F\lrther, big rims holding large tor

eign 10&118 are politically intluent,ial. Bence, dcmuuatiOD becOllles a dUfl-

8
Harbergar, A.C., /9./

9
On the impact ~ deval.uatiOll aD the pr:1.ca lGJYel. in Korea; aee

(1) Bank of lorea and &PBi the alastid.t.;y ot the \llPI nth respect to
ax:hange rate 18 utimated. aa about 0.2. (2) Lee, Eric 'L,Ll31 By'
v..sJ.ag_ the equation AP!P • \;12 x ABlE,. where. P is tohe WPI, W2 the- rat.:i.A
of imports to GNP and i the exchange rate, the elastici.ty ot the WPI
t-; (rotCbange rate in Korea 13 reported. as about 0022. (3) KDI Studies;
~Pv/ Pv so -0.7Oh. - 0.16, ~Vna/Vna .. 0.232 .c:Jfs/lofs .. 0.363 AFIE ...
0 .. 121 ~Pr/Pr+ O. ~'*O {~pulpu 1d1ere P.., :18 the WPI, Vna value added in non.
~r:telll;tu.r&-for~~,Y·j-f~, He JIOllley supply, E eQtChange rate, Pr price
or rice, and P" pUhlic uUl.1t7 priCII •

.32
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cult policy measure to implement in Korea. However, Kona's resource

allocation should not be jeopardized bocause of the above transfer

problems.

In short, the criticisms against, Ii devaluation are analyticallY'

not sound. Empirically, in Korea both imports and exports are fairly

elastic with respect to affective exchange rates, although the effect

of devaluation-on-inflation is not insignificant.

J. A Summary Appraisal of the Present System

Insofar as particular subsidy or tax rebate incantives have been

introduced as substitutea for a devalwltion of the 8JI:change rate, they

are clearly unjustifiable.

As a first step, exchange rate devaluation should precede the resort

to other measures to stimulate exports and to restrict imports. Devalua

tion has the advantage of baing efficient nth respect to the relai:.ive

stimulus which it gives to production :ror export and import-competing

production. While a high exchange rata encourages the substitution of

domestic inputs in place of imported inputs t~ the extent that the

fonner ~an be produced at a lower opportunity cost, tt doea not other

wise discourage the use of iMported inputs required :l.n the production

of more exports, since any given rise in tha exchangEl rate increases

the absolute margin measured in domestic currency, sE.parating tlhe gross

price of the export product from the g:ross price of lts imported input.

Reliance on control of the level of the exChangEl rata a.s the prima.

ry stimulus of export expansion possesses the further advanta'Ce of mak

ing it impossible tor the foreign currt3ncy proceeds 1~rom expurts to

fall short of the foreign currency coS'~ o£ the import cont-,nt of these

33
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exports.

:ut would S88111 that there should exist an u:change I"ate sufficient

ly high to provide a prospective rate of profit from exports as high as

could be provided by ~. alternative combination ot particular subsidie8.

However, it is true that subsidies on a very large Beale might provide

Q larger initial cash nov to expC)l''t firms than could be provided by

exchange rate policy. For exampl"', large subsidies might finance capi..

tal outlay's for plant and equipment construction in advance of actual

production of exports, whereas a high exchange rate provides rewards

only following the acts of production ani exportation.. On the other

hand, it is very doubtful whether subsidies ot this magnitude and dat

ing could be justifiedc They would amount to vary large rewards in ad

vance of the performance of the tnsks which they were designed to en

courage.

However, one valid argument SLgainBt relying exclusively upon control

over the level of the exchange rate is that a high exchange rate gives

equal assistance to all export and import competing activities. I't does

not single out for special assistance those activities Where the costs

of training labor and management :in new skills may f'all upon the pioneer

ing firms, but the bene!its may be reaped by othl9r tims which at a later

date hire away the sldlled personnel, or where potential economies of

scale promise profits in the futUI'8 but necessitate initial capital re

quirements larger than e:dsting financial institutions can be expected

to mobUize.

This rationale for selective nbsidies would explain and justifY

all of the subsid7 differentials tabulated in Appendix 2 if' one could

have oonfidence in the quallty of the calculatioJ1S which determine
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the aise and duration of eaoh subsidy, nnd in the qual!ty' err tba

bureaucracy which administers the subeicV- progrBJIUI.

If one lacks this contidemce an altemative polio,. uou1d be to

ftbstitute in place of thB se1ecU".. su1)sld:1es a higher sxchange %'8te.

'l'b18 WOUld over-expand relatively those export and import-coYAPSting

activities which are not in tb8 abBtrac't; entitled to selective subsidiE:it

lh consideration or both trade theory and Ko1"'l!Wl pract,ice, a reform of

Kora's foreign exchange policies should be directed t.oward a greater

HJ.iance on foreign exchaDge rates for 'the realizatioIl export-promotion

tm4 import res1ir1ction, 1fhUe tax-cum-subsictv measurefl should be s1mp11.·

tled ant their applications clearly' identified to extEJmallties, factor

Mlket 1mpertecUons, or p1cmeer:1ng and new exportenJ"

3$ ,
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IV. PfWPOSAIB FOR REFORM OF KOREA I S FOREIGN KXGHANaE POLICIF.3.

1 ~ 1'oward Mo~#i~ Ktfeci!!!. Excha.nge Rates

As already indicated in this paper, there are substantiaJ.

differences ot effective exchange rates between exports and imports

and among different commodities. Such ditferences are ha.rdly identi

fied with respect to learning effects or new exports. Thus, such

diff'erentials CaIIDOt be theoreticliL.11y justified and a loefonJI toward

more unified exchange rates is n0E1ded. For this purpose, ve propose:

(1) To reduce the present magnitude of export subsidies and to simpli

fy the present export measures, and to make export subsidies more pro

portional to net foreign exchange earnings rather than gross export

earnings.

(2) To increase the pre'3ent level of effective exchange rates on imports

with a mix of an increased affective tariff and So reduction of differ

ential tariff-rates for ditterent commodities.

(3) To incNase Korea's nominal exchange rate.

Our proposals j however, do not imply that the present tax-cum

aub,lJidy mea.sures should be ('':Qmpletely replaced by an adoption of uni

fied exchange~rates. Proper tax-cuM-subsidies are complamentar,y to

untft~d exchange rates for better resource allocation, internal balance,

and external bD~ance by decreued domestic absorption.

(~) On Real Effect!ve E'Jteh~ Rates of Exports and Export Subsidiss

In consideration of Korea'rJ b.uance of tra.dl~ deficit and perplexing

balance of pa;y11umts prasmu'G t rapid export expansion must be continous-

l.y punrued and mtrl.ntlld.nad. F~l' this pu.rpoa8 real eftsctive exchange rates

36
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of exports ntust at least be maintalned at the 197'\ level. Boveveze ,

current export-subsidy' moasures mwrt be fdmpllti~i and the magnitl4da

of export-subsidies should be lowered, coupled m:th an i...~crel!H in

the nominal exchange rate. Furthaz", d:1tterent n'!ies of export subsidy

for ditterent commodities should btl moderated.

The Korean government already made some progress toward this

direction. Since Dec6fl1ber 1971 tNI nOll1inal exchange rate has been

gradual.l1' increased by' nfioating". TM rate was increased from 370.55

won in early Decembex- to 392.90 won at the end of April per U. S. dollax

at an average- annual rate of 14.47 per cant. Bank loan interest rates

were lowered from 24 per cent to 22 per cent in .limO 1971 and again

in January' 1972 from 22 per cent to 19 per cent. The lowered interest

rates of bank loan mean a reduction ot effect!va export-subsidies per

dollar export because the gap betWMn 1.ntf!rest rates ot preferential

loan and bank loan is reduced (see Table 4). Furtmr the policy changes

of February 14, 1972, including ctumg&s of p~ferentiaJ. c redt t regula-

tiona in relation to upon activities, effectively reduc~d ;:redit sub

sidy per dollar export. (see Table l~). In addition, the change ot 01'9-

f'erential credit regulations made effective export subsidies rna re pro-

portional to net fOnlign exchange oarnings (see Table 4-A). More recent £

11', rates of wastage allowance wh1c:b are decided by admini~rativ~

discretion of Ministry of Commerce haft been more strictly applied.

However, such reforms should be further extended in our opinion.

In the near ~uturo we propose to abolish (1) preferential treabnent

of corporation and income taxes in relation to export activities, (ii)

)7
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th.. wastage &11owance, and (ili) other export fJUbsidies including

public utility discounts, IVA, and }:.reterential ~port licensing ot

linkage benefits. 'l11e:imputed results ot these p1'lopows are con

trasted and 8UDIIQ&rlsed in Table 4. ltnntually, llO'ever, export sub

sidies should be 11m1ted to the cleu presence ~ ,~ma11ties and

"new" pioneer1nl.~ uport actirlties.

(b) On p,~.,u Btfdctive Exchup Ratel8 of Imports and Tariff Ref'OnD

Since 1965 Korea' 8 real effeetj.ve exchange rli'tss have been general

ly decreased due to the extended application of tariff exomptions and

~onc8ssions. In 1971 the effective tariff rate W&lrJ leu than 6 per

cent. This rate is quite low compal''ed to the rateI! of 1'Il8J1Y other

developing countries. ~ mduce 10rea, s balance o:t: trade daficit and

to increase gOV8l'i1li!8J1t revenua which. are MUch need13d, Korea's 8rfect-

i ve tarilt rate must be increased to a level of at least 10 per cent.

At the same time 1 tariff reform, inc1ud:1.ng a sh&rJ.::> rroderation ot

tariff exemptions currently in practice, coupled w:lth narrowing differ

entials of tarif't rates for dif'terent cO'Jl'lnodities, is needed. Such pro

posals are being made by Hlnistry of Finance along :reccmJ11endatlons made

by McKinnon and Balasn. 10

10
McKinnon, R.I., /1V Balusa, B., [2J



Table 4. Comparat.ive Data on Export Subsidies Per !l:)llar Export

. -
Changes made in Jen. -Feb. Proposals

1970 1971 1972{~uted baais)
r: :rntEiNiIt SUbSiaiE,~ Ci;"{);~~ 17.33 12. 55 - 9":83 (9.83)

~. Preferential Export Credit 6.CO 0':b5 9.62 -
po Preferential Icport Credit 6.19 5.30 1.96
r-. Examption of Pradeposit Requirement. 5.9? 1 ~50 0.00 0021
&0 Interest Co~t of Predeposit tor 0089 0.90 7.75

Import.

Vol
'-0

2. lntEirnal Tax ~nces8ions (ev.f'+g)
eo Corporation and Income Tax
t. Buslnes6 Taxes
g. Commodity Taxes

J.. Liberal wastage Allowance

28.76
~

3S:~B6 _
J3J .2 5.25
3.60 3.12 1.1~

21.63 27.49 27 ..49

12035 9.66 lower than 9.66

(.30.60)
.To abolish

To abolish

4. other Subsidies Including Utility
D1scount 9 rvA~ and Preferential
Import Licensing 4.. 09 3.58 3.58 3.58- To abolish

5. Sub-total (1 +2+3+4)

6. Tariff Exemptions
n. Con"entional Method l!
1. "Modified" MethodV'

62.53 61.65 5~!93 (~0~.4))

42.64 50.89 50.89

7. Total (1+2+3+4+5) 11 105.17 112.54 109.82
j. Conventional Method (5+h)
k. "Modifiad" Method g/(5+i)

Sources! OOK, EPB, and MJP' Notes! 11 Sea p.13
2/ Sea p.13

\At....
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t.E'hle 4-B. Comparative Data or.. Export-Silbsidies and Ratio of Net Foreign Exchange Earnings

Ratio of Net Preferential Export Preferential Impo rt
Exemption of Interest Cost
Predeposit Predeposit for Total

Foreign Eaming!l(%) Craditll CreditV Requirement 31 Import4i/ C1 +2+3-4)

fA 1971 RS! 1971 R5.I 1971 R~ 1971 R 51 1971 R 5/• ....

90 10.62 15.36 1.22 1.82 0.34 - 0.21 1.78 11.97 15.40
80 9.1,.4 13.65 2.43 3.65 0.69 .- 0.41 3.55 12.15 13.75
70 8.26 11.94 3.65 5.47 1.03 - 0.62 5.33 12.32 12.08
60 7.08 10.24 4.86 7.30 1.31 - 0.82 7.11 12.49 10.43.,0 5,,90 8.53 6.80 9.12 1.71 - 1.03 8.86 13.38 8.77

f,::'" 40 4.72 6.83 7.30 10.94 2.06 1.23 10.66 12.85 7.110 -
30 3.54 5.12 8.51 12.77 2.40 - 1.h4 12.44 13.01 ,.4S
20 2.36 3.41 9.73 14.59 2.74 - 1.65 14.22 13.18 3.78
10 1.18 1. 71 10.44 16.41 3.09 - 1.85 15.99 13.36 2.13

Average of Ratio ot
Ret Poreing Earnings
In 1971

56.38 6.6529 9~62 5.3034 7.96 1.4958 0.8975 7.75 12.,546 9.83

Source: BOK, EPS, and K)F
Notes: 11 Preferential • 0< x lIOn per dollar allowance x Difference of Dqs allowed

Export Crad.!t for preferential credit ihterest rate(%) x for preterent 'j

(1971 ) • 0(. x 295 x (22-6 ) x loan (90/360)
( ii ) ... 0< x 350 x (19-6) x (135/360)

\.oJ
I\)



2/ Preferential
- import credit· (1 -fA.) x

(1 911 ) • (1 - c<) x
(R) "" (1 -0(.) x

Selling rate
314.1
314.1

x
:x:
x

Difference ot
interest rate

(22-9)
(19-6 )

(%) x
x
x

DBy's allowed "for
preterencial loan

90/)60
135/360

s:=-
~

~/ Exemption ot pre- Interest rate Dlys allowed tor exemption
deposit requirement "" (1 - d.) x Selling rate x on )':l8nS (:t) x predeposit

(1911 ) ... (1 -0() x 374.1 x 22 x 15/360

~/ Interest cost of Interest rate Rate of required Days re-
predepoait for import- (1 -0<.) x Selling rate x on loans (%) x predeposlt (%) qulred tor

(1971 ) "" (1 -~) x 314.1 x 22 x 10 predepos1t
( R ) - (1 -cd x 314.1 x 19 x 100 90/)60

90/360

2/ The figures in R columns are based on re.fonna made in Jan....Feb., , 912

\A)
w



2", Prac1i1cal Approaches to BllJ'tima1ie Korea' 8 Proper Exchange Rates
~ .

Prior to di8\."Ustdng Korea's equil:l.br1um exchange rates J crude

but p:ract1cal approachea v:U1 be used in estimB.t1ng Korea's proper

exchange rates in the context of :lntemationnl compet1t1v8nen and

balance of trade.

(a) Various Parity Rates

(1) Purchasing-power pantY' rate. Supposea to maintain the 196" level

of purchasing-power puity. ~Lthout consideJ:'ing the eUective \1On

depreciation resultod from the Big Ten Agreemertt la8t D8ccaber, Korea' 8

nominal exclwlge rate at the w1d o£ 1971 should be at 401.$0 won to a

dollar and by' the end ot 1972 Korea's nominal exchange rate should be

at 422.87 won or 434.31 won depending on KONa' 8 inflation rate in 1972

(see Table 5).. By accounting the effectiva lIlOn depreciation last Da-

cember, Korea's parity excb.angt:t rates at th'J end ot 1972 should be lov

er at 396.89 won or 408.33 won depending on Korea's innation rate (S88

also Table 5)0

(2) Adjusted parity rates" If' we use adjusted parity indexes in-

stead of purchasing-powez-;..parii:;y indexes, nominal exchange rates to

maintain the 1965 ptu'ity level are slightly lower as shown in Table .5.

(J) In terms ot real wage and per capita products in manu!acturing

industries between 1965 and 19"0, Korea's competitiveness has beM rela-

tively weakened compared to Japan while it has been J:9latively improved

compared to thE" U.S. (Se'S' Table :5).

(b) Real St.t6""'t1:Vs<Excbangs "llatos

·For the: continoUs'eXport expansion which 18 vital tor Korean

eCenam.T'· the rea'left6'ctive~'hangerate Oft....J5XpOrts must ,be at least
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Table S. ~tt_~~ !GI ' ....,"2

1965 19~ ~ 1968__ 1969 ~ 1911 197#' 1972Y
t. Nomi nal Embange Rates 271.78 211.18 27. 281.50 ~ 316.. 373.30

2. Purcba.sing Power Parity (ppp)
(a) ppp 1Ddex (1965-HlO) 100..0 93.85 88,,14 83.65 81.29 15.~ 67.69 64.2( 62.>0
(b) Parit7~nom.ina.l ra1;e~ 271-.78 289.59 )06.27 325.01 334.33 360.26 qal.51 422.87 434.31
(e) Parity nomina] rates!!:. ., - - - - - - 396.89 408.33

3. ~uated Parity Rates (APR)
(a AdJuated ~t7 index 100.00 92.52 88.6.3 8k.21 82.17 76.99 69.35

Em axport~

(b) Adjusted pa~t7indU 100.00 94.12 88019 84.32 81 082 75.61 61.S8
:=- on imports -:
\N (e) Average adjusted parity 100.00 9).)2 88.71 84.27 82.00 76030 6&.~t 68.47 63.07

1ndu (MF)
(d) Parity nominal ratss 11 211 .. 18 291.23 306.37 322.51 3".44 356.20 396.93 419.Sb hlO.92
(e) Pari.ty nominal rates 41 - - - - - - - 39).$6 1J04.94

4. ComparatJ.ve Real wages iD-NimutacturiDg
(a) ReU wage parity indexZl 100.00 93.$4 96.89 99.63 86.03 83.38

I. (b' p.iP~ 1 t.r.ll g.e. of wvL=rr( klWT \ -I '"' !!ilillftnf'actur"" "'ftJ

, , ._- --Korea emiri')' -,00.00 1"14.44 116.96 124.02 1$8.58 176.82 208.59 - -
Japan (BWIJ) 100.00 106.2 115.6 126.1 139.5 152.4 16).)
O.SJl .. (RWIU) 100.00 107.93 110.61 120.89 1)2.79 142.13 - - -

S. Per Capita Product. IDdu in MumtactlU"1Dc
1214.. 76lorea 100.00 108.1&4 1100)7 147.!a 1680$7 196.50 - -

ApY'l 100.00 110.S4 125.68 142.21 161.S5 183.60 192.36
U.S.A. 100.00 101.50 100.14 105.07 106.16 106.28 ... ... -



E:

Sources: l3aIIk ct ~)t'mthll EeoDomic Statistics, U.S. tb1l:ti"lJllleD.t" EconOJrlc RAJ?!!!! of !he
!2"esideD.ta Jan.. 1972. Bureau of Statistics, JapeD.. Monthly Sta:tistics ot JapaDa F8b.1972

Hoteau jJ Projee~ i.nQ.a.t1on rates in 1912 are assUllU!ltliU ~ol1ow; Korea('O~)$lJapaD(S.o~)
U.. S.A. (3.2 %)

2/ Alt.ema.tivel.7, Korea ( 13 %)J Japan ( 5.0 %), U.S.A. ( 3.2 %).
1I The eUect1:ra von depreciation resulted trom the Big Ten, Agreement last DecedJer

vas not accounted.
4/ The effective VOD d.epreciatioD resulted trom the Big Ten Agre_ent last December
- 1mB a.cC01U1ted.
2! ad 61 See Table 1
11 The 1'0.1& used is ( mnU x WU + maJ x wJ")/RWIK, where V, J, I, and W respectivel7

8taDc:l tor U.S.A. J Japan, lorea, aad country'. traA~ share to lorea i • total trade.

~
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maintained at the present level. As far 8.8 Korea' 8 intlationar:r

. rate is projected greater than that of major trad1 ng COtlDtl"18S,

d.evaluatiCl'l of Korea' 8 nominal ex:c;hange rates if. therefore needed, .

preferablY. coupled with a reform of present uport-sabslcV measures.

Ettective exchange rate of export by ,181ng our modU'ied viewpoint

W88 about 447046 won .to a u.s. dollar in December 1911. 11 To Kain-

tain this level ot real effective exchange rate on exports, the nomi

nal exchange rate in December 1972 18 computed as tolloUI Rn III (

447.46 x WPIJc/WPIt ) - Wd where Rn is nominal exchange rate in DIll

camber 1972, WP1k wholesale price~ ot Korea, WPq vaighted whole

sale price index ot major trading cowntries, and W'd effective won de

valuation resulted from Big Ten Agntelllfmt last December. That 1s,

l\t • 447.46 x 110/104.1 - 2.5.98 .. 446.81.1;2 Alternatively Bn a 447.46

X '13/104.' - 25.98 • 459.74.'3 The above figures al'8, however, comput-

ad on the assumption of adopting our proposed retoml ot export-sub

sidy msasures. J.t the proposed ref'anD 1s delayed, t,he minimum leval

at nominal exchange rate can be just:lf'1ed at a lowel' rate.

(c) The Third Five-Year Plan

To meet the 1972 targets of the 'rhird Fl'ra-Year Plan, however,

the real. effectiV8 exchange rate 1tsel.f' should be increased in 1972.

This 1s illustrated in Table 6 below by using various aslJUl!l{Jtiona.

3. '1'rans1tlonal Problams-1))va1uation by "Folating~l or Once-and-for-au beronatron .

H
See pp. ~-1.5 and Table 3 in th:ls paper.

12
Korea' 8 infiation 18 assumed at 10 per cent for 1972 and see Tabla .
for 25.98 WOIl.

13
Alternatively Korea's intlatlon 1s asst1med at 13 p"'l" cant.
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Table 6,.. Required. Increa.se 0.1' Rea.l Effective Exchange Rat~

to Meet. the Third FiV6- Yea,r Plan

Target. .1.ncreaBing rates

Ta..""get iaei'~sing mt.
~

~I ~%l
9
9
8
8
7
1

~y (%)
9
9
7.3

_~I(%)
27
33
27
33
27
33

i.\"tr{~)
3.
o
o

Required increase Real effectiva e.xc:hange
of emch;mge ra'tes ratea ~ ax;ogrt.a in 1911

.. (~\ 1 I () ~
LJ~e-3/..:L.-lv' won __

9,,44 - 4042 - 441 ~46
11.80 60 18 447046
9.57 4.55 441.46

11094 6 0 92 447~46

9.71 4.69 447.46
12.07- 7iD5 447 ..b6

Required increase Heal effective a:change
of exebaage rates rat.. on imports in 1911
~B/pp~') 2/ 1v' __(,,--wo_n~)-:;--~__

802 - 0.37 - 405.26
1308 5.91 405.26
11.2 3037 h05026

Required real effect!VEl ex
changa rates on exporta
in 1972 (~~) w-

489.70 - 467c24 -
SOO~26 477.80
490.28 467.82
500.89 418.42
490.91 468.45
501.47 479~OO

:Required real atfectiva ex
change rates on imports
in 1972 (1I1'OtJ

438.49 1 "'--406~-.1~6-t.:W-r'

W>1o 19 4290hS
450065 418.92

lotesl '*11 The fonmla used 18 I· -1,003.6323 + 0.3400 I ... 2.5361 are
.. ( Fralak:-KiJD-Westphal. I s fonmla )

2/ Import. funct.ion of KDI~ Log l\.f'J[ &I 2.. 260 ... 1.039 Log Y -0.6968 Log Blpp, is used.
3/ The figur'8S are computed without considering the ef'feetiVEt won depreciat.ion x-esuled
- troll the Big Tan Agreement c

41 The figures are computed with conaidering the effective won depreciation resulted
- from the Big tan Agr8fSlent ..

w
(»
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Since there is abundant econom:tc literature on the question of

14
floating versus fixed rates, OUI' discussion will merely rflvie9 ., same

institutional and political constraints in Korea. it we are to devalue

the Koraan w"On. IT Korea's nominal exchange rate is in the neiRhbo~·

hood of its shadow rate, adjustment of exchange rates by fioat1.ng 1s

adequate and preferable. If the gap between proper exchange rate

and actual rate is substantial, however, gradual devaluation by noat-

ing is subject to many constraints. First, the rate of devaluation by

floating cannot exceed the Koraan interest ra.te. Otherwise. Korean ex-

porters may gain a greater rate of return by postponement of their export

Suppose Korea were to devalue her currency by noating at an annual rate

of 15 par cent in consideration of the interest rate constrllint. As

shown in Table 7 below, it is difficult for Korea,'s nominal exchange

to approach even our "reference" rate. Secondly, such a gradual d.8-

valuation is subject to political constraints. The firms and ir.di-

viduals who suffer financial loss :f'l"'Om the devaluat::.on will exert },J-

litical pressure wIth increasing intensity. E.'3pecially wbdn it ':'~ mes

near to the election time, the gradual devaluation becOi1Je;3 prac1 ically

out of consideration :ill view of past experienc8t:J in Korea. Further.

the transfer problem in rolation to devaluation s.1ld repayment of f'oretcn

loans can be more easily tackled by once-ar..d-for-all deva1.uation than

through a. grach.1.8J. devaluation by floating. In consideration of t.hese

institutional an~ political constraints, onca-and-for-all devaluatio~

is preferable and more practical than a gradual devalUAtion ~y f:~ating.

14
Bergsten, C.F5' Halm, O.N., Machlup, F., 8nd Rc.ssa, R.. '7., l1;/
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Table 7. Projected Parity EJechange Rates b~ Floating

NOm'inaJ. Exchange Ratss 11
1911 1912 1913 1974

3'3.. 3 titS. 16 468.2'7 5~

Purchasing-Powe:t'-Parlty (ppp)
Exchange Rates 373.3 395.69 419.38 444.53
(Purchasing Pc)"we:- Parity Tndex)2/ (100) (94.64) (89.$6) (84.16)

The Gap between PPP Exchange' aate~
and Ref'erence Exohange Rates oS
441.46 won to the u.s. dollar / 74.16 51.77 28.08 2.93

......- -~.. ~tI:1' •

11 Projected Devaluation Rate of Korean WOn

19'72 1973 1974
12% 12% 12%

21 Projected Annual Rate of Inflation

19'(2 1973 197h
Korea 1~ 10% 10%
Ma..1~1 r Trading
countries 4.1~ 4.1% h.1%

(U.S.) 3.2% 3.2% 3.2%
( Japan) 5.0'; 5' .. 0,(, 5.0%

11 Ref81~nce exchange rate of .~7.46 won to the U.S. dollar at the
and of 1971 is based on the "modified" effective exchange rate
of export at the end of 1971. (Sea Table 3)

48



The equilibrium exoh.an&e rate ill defined as the rate which

can maintain both internal balance and external balancCD. The ax

istence of such an equilibrium rate in developing economies has bee~

qu8utionl,d by' the so-called gap theory. Our model below will soo.,;

that ouch equilibrium rate ex:lsta evon with the ape1cial usumption::.'

of the gap theory.

(a) Assumptions

(i) Two goods, X and Y2 Y is tradable and X is not tradable 1S

(il) Two inputs, domestic resources (D) and :1mlported resources (M)

(iii) X can be produced. either lrith inputs of D only or of D a.-,;j

M, but the production at Y requ:1re~ a certain amoun t a f ~ ..

By and large the production ot Y requires a larger input

proportion of M thtm does the production of X.

(iv) The economy 1s small enough to atJ8Ul'CCt its 1mport prices

(Pm) as given: that iS j PlIt" Pm-

(v) Other conventional asaumpti.o1l8 including homogenous pro-

auction .functions, punt c0J\1pe~ition, and zero transport~tio.1

costs.

(b) A S:btple Static Model

In this section we further assurne that labor 18 the only domest ic

resource and that the quantity of labor avuable to the economy is fix-

ad (I). For simplicity we also USU1J18 that there 1s no tofttign ca~ ital

1~
Tn a strict sense, X is tradable but the prospeats' tor expansi.a:1

ot export earnings on X are so dim that we can ignore them, which -:-r:·r:9:3
close to the assumption that I 1s not iiradable.



fldw. The prices of I(Py), ot X(px), of imported inputs (Pm)~ and

of domestic labor (W!R) are expressed in terms ot foreign ourrency,

where W and R respectively stand :for price of dCmlestic labor in terms

of the home ourrency and the exohange rate.

We now examine whether both internal baJ.ance and axte mal balance

can be compatilHe at some level of W!R. This CBU'l be ana] Y'Zed in terms

of two curves: the foreign demand ourve for domestic labor (denoting

as IIf) implicit in the foreign demand for Y, anel the derived supply

curve of domestic labor to foreigners (denoting as Is) which is im

plicit in the supply quantity of exports requirEld to achieve domestic

fu11 employment. Thus I'F is the quantity of domestic Isbor which is

indirectly demanded by foreigners at each value of the ratio W/R when

foreigners buy our exports (IF) Is is the quantity of domestio labor

which is supplied to the foreigners at each value r t the ratio w/R;

-
that is, L8 • L - La' where ~ stands for the quantity of labor de-

manded a.t home under oonditions o;f £ul.l employmElnt of domestic lahoro

In other words the tixed quantity ot labor available to the economy

(L) must be either demanded at hane (~) or demsLnded by foreigners

(tp.) in order to have internal balance.

Sinoe the price of the imported input, is at.ill assumed to be fix-

ad in tems of foreign currency, tmd sinoe the Dlarginal rate of techni-

eaJ. substitution o.t domestic resource for import.ad inputs haa to be

equal to the ratlo ot factor pri04'S for cost minimization, it 1s obvi

ous that the variable datemining the optimum f8~otor mix 18 the ratio

W!R. Hence, the production coefficient·s lx, ly~ lDx and my are all funo

tions of 'If where w is defined as li/R.
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lx • l.x(w), ly III ly(1I), lax • mx(w', 117 • 17(w) (1)'

l'urthermore , given v, all production coefficients ant ~$1ell date r

mined when we assume that the tunctions, lx(v) and ly(w) are strictly

decreasing while the functions, tnx(v) and my(w) are lstrictly increas

ing. Once a one-to-one correpondence haa been 8stablished between w

and the production coefficients, it is easy to show that both the

foreign demand curve tor domestic labclr and the supply curve of domestic

labor to foreigners are determined by the ratio W/R.

(i) Thl Foreign Dem.and Curve tor Ik»JMtstic Labor (IT' Induced by
Foreign Demand tor Y

Lr· TF
• ly(w) x Y,(P,.) • !yew) x I,t(v) (2)

where the function Yp(Py ) 1s the tore:Lgn demand for Y. Py is a

strictly increasing t\U1~tion ot w sinl:e Pm 1& 888\DJM1d constant. If

w goes up YF goes down since Py goe& up. Hence, the foreign demand

curve for domestic labor 1& a atrictl;r decreu1.ng t\JInct1on of w. Thus,

dit.ferentiating equation (2) with r8&;pect to v, we obtain

(3)
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Equation (3) shows that the negative slope of the function (~) is due

to more intensive use or domestic nJ80urce and an increase of YF when

v is lowered.

Exploring tho shape of the Lr function further, it is ot inter-

rest to discover whether it has a finite intercept with both the w

axis and the I,-axis. The foreign dlsmand curve fol' domeetic labor

(LF) will have a finite intercept wLth the w-axis when Y, becomes zero

or when ly becomes zero RS 11 incI'\9aseS. This can be 88.sil1' verifi-

ed by looking at equation (2). Since the fact truat Y, becomes

zero at sufficiently high values for w and Py is salf-evident, we can

conclude that LF will necessarily have a finite w-a:ds intercept. In

other words, if 11 is sufficiently raised, Py would become high enough

to choke off all foreign demand for Y and thus tor domestic labor.

This conclusion is valid independent of the degree of.' substitutabili

ty between domestic resources (L} and imported input (14). On the other

hand, the foreign demand for domestic labor will have a finite L-a.x:1s

intercept only if both: IF and 1F tend to finite values as w tends to

zero. If we ass~ limited ::mbstitutability betwe,en L and H, L, cOlild

be finite fWen when w tends to zero. But, as 11 tends to zero, values

of Iw may become rela.tively large, consideraing thl9 relative scale of

"' small domestic econ0M.1 in the larg'8 world aconom:r. In general, hence,

when we consider a smaJ.l economy (and allow some substitutability between

L and K) the foreign demand curve for domestic labc)r will approach

the L-a:d.s asymp'totica11y as If tends to zero. In l!lhort, the foreign

demand CUl"'1e for domestic labor is generally a decreasing fWlction of
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v, with a finite v-axis intercept and approaching the L-a:da aeymp-

This is depicted in FilJ'mt 1.
1f La

'------,~ ~.
L

(ii) The Supply Curve of tomestic Labor to ForeigneI's (Ls ) implicit

1.'1 the slJ.pply of exports needed to maintain dometJtic full employ-

Figure 1.

totically'•

mente

La is expressed by the equation:

Ls • i. - ~
~ is determined by the equation:

(4)

(5)

where Xa and YH stand for the quantities of X and Y consumed at home,

the quantities of XH and YH being chosen at the point where the ~ommuni

ty budget lin., is tangent to the highest pcssible social indiffsI'ence

cu..r\Te.

The community budget line is det.~rmined by the full employment

income of (vi:) 0

Since XH and Y}i :\r8, with a given social indifference map, con-

strained by the tull employment commtmity budget line

wI. • p~H+ PyYH
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• (vlx + Ph>xa + (~ ... PJJIy)YR

L • (Ix + P..-x>Ia'" (ly + ~) YH
v "

• (~)XB ... (~)YH .,. lzIu ... lyYH
p.

· f (YB ... mrs) ... La (6)

of Lst

or

(7)

Equation (7) simply states that the value ot dCllD0stie labor supplied

to the foreigners in terms of foreign curral1C7 (wLs ) equals to the

value of 1IIported inputs ind1.rectl;y coD8Ul!l8d at home Pm(¥H ... myYH).

Hence, wban La, 1JrterMCta LF;~ 1ntemal balance and external balance

Cim be reached.

Now 181; us enmine the shape of La. When 11 is zero, t. intersects

-the L-axis at a distance from the origin equal to t simply because LH

wuld be sero with v • O. On tb'a othlu' hand, as W' tends to intinit8,

La approach&& the v-mda U1liPtotically'. This is so because the econo~

rq can obtain large BJIOunts of imported inpu:ts in exchange for emall

quantities of domestic labor. 'ftte shape of La bEltwen these two l~uts

should be attributed to the cbaraateristics at tbe social 1ndi.fference

JII8P and the iSlOquan1i map. In general Ls would <Wcrease as " increases}
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that is, La 1.8 backvard bending with the L-ax1s intercept at L. This

is depicted in Figure 1 abow.

(ii1) klstence ot BquU1brJ._ and l'olicy Implications

Since Ls approaches the V-ax111 uymptotica1.1;y nth a tinite

L-ax1s intercept, and J.p approaches tho L-ax:ls uyJllIPtotically with

n t1nite v-u18, Ie and LV IR18t 1nt4trnct aDd thu both internal

balance amd extemal b&l&ltCQ JiIWIt'Of:cur at aMlIn positi.... value or w.

(1) An Jb.t8l18iOD of Ov S:hlplfa- Medel vith More Rsalisn

(11) Empirical Invest1pt1ou lI10ng Our Modal
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PREFACl~

This paper is one in the series of continuing KDI reseRrch

works which is designed to aid tn the formulation ot sound public

policies and to promote public unders·tanding of isS'U.es of the Korean

econOlT\Vo

This paper is a part of our on-gc)ing research which "Till con-

st·roct ideal prodnctivity indexes from existing statistical data,

analyze their trends and compare them with other economLc indicators.

The main purpose of this stu.cJy is to ~lssist economic researchers in

analyzing productivi.ty trends in the ntlning and manufacturing sectors

of the Korean economy'. It is hoped that this paper "Jill help to

stimulate the exchange ot use.f\1l. knowledge for ru-ture improvement.

The interpretatioM and ctftlclusiclns in this paper are those of

the author or authors and do not repnlsent the views of the Korea

Developnent Inatitute. F1na1ly', I would like to extend our apprecia

tion to those within and outside of ttd.s Institute who have par·ticipated

in these endeavours.

H.alm Je Kim
Pre,sident
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I. IBTRODUCTION

The purpose of this paper i8 to Ii8sist oconomic researchers in

ana1~ing product!vi ty trends in the m1n:i.ng and manufacturing sectors

of the Korean economy.

Tn general, "product:tvitJ"'1 19 a measure that represents a
.

relationship between (l'utput and the total input of factors required

to produce it., Because it 1.9 not easy to measure the total input

()~ factors, a 3pt,\'.ific nlOasUI'e of productivity 6xpnJssed as the

ratio betwee:1 a given measure (r Oi'tput and that of a srJ6cific factor

interest has been studied by fIllmy researchers (callao. average pro-

ductivi t J ).

A t road de.fi.ni tion of labc)r lJroduct1vi ty,-" the rat1 0 betwFlt:Jn

output and labour input requ1n~d. Such a broadly defined notion of

productivity is studied in l:.his paper, not labour productivity as

defined in the marginal concept.. Usually the different methods of

measuring labor productiv! ty al"8 classJ..fied according to the dii'fo-

rent measures of output and labor input used. Moreover, for a labor

productivity index, the level clf disaggregati on and the method of

aggregations, and the choice of' base year are main influencing

factors. The use· ofaxry particular combination of the above mention-

ad paramtere depends on the purpose of measurement and the available

statistical data.

While O"atput 1s aBS'\UD9d to be a function of capita.1., labor and

technology etc., changes in labor prodLtctivit:r will be caused by any



combination of changes in. capital, lalmr, or technology, etc. Sun::..·

larly, changes in a labor productivl.ty index will be c<lt:.sad cy a~:

combination of changes in the amounts of capi taJ. and l:tbr-t' u:,"'i

bet.1een two points :in time. (See Appendix I.)

As the main concem of this paper is not the the0rt3t.1~:ll ,3c:p,: 

ts of productivity but the construct.ion of an ideal lab~(" t1:oJ'!:·:·

vity L'1dex fJ.om existing statistical data, most of the 1!1'11y~:.:. -,:i

computational.

In Chapter II, the methodology of fonnulatlng labor f": ':t1~~ r _ 

vi +'1' and the corresponding index: is studied. From the availCi.d2

stavistical data, various labor productiYity lndexes ar'p. ':)ns~!.'"'~c

ted, their trends and characteri8tics examined, and :"'? c', '~e,= li ;r~

of an ideal index from these varloul3 indexes are stL.~~d lr. :r,a['~.~·'

rll. Also, labor productivity inde;lCes are compared 'tlitl~ :~~_hnr ~('o

nomic indicators such as wage index.

1. Sources of Data.

The annual labor productivity indexes compu ted i~l ~l'i '" -, -~, .

are based on the Mining and Manufacturing Census (0:- SL'--If3~~; !'-:\.~

the period 1966-1910. The quarterly' index, uhich uses 3I'~: r:~'1;t·~.'

1970 productivity as the base level, is constructed [I'om "',r..::- ~ri'" .

ly survey carried (T by Sureau of Statia tics (BOO).

The annual survey, covering all establishme.'(lt~ F3II1Ploying 5 or

more persons, is supposed to ma.:lntain the basic data. cont.i.mlously 11\

an annual time series and to clarlf;r the level of prodU~t.:!.on tmd U.·3

industrial structure in the m1n:1.ng .and manufacturlng sed'.on,-. The
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i~. '':': 69 - 70) .
x. : .l~'':'ld for

:'1'\ ,.f this survey are only ava:Uable approximately 15 months

<lf~_"f' "iH~ ~rear end.'3~ This has been carried on by Korean Reconat-

r·J,',' t1.on Bank (66 - (; 7) t by The Korea Development &ink(68) and by

1'ho KSIC( Koraan Standard Industrial Clasaificati

1966-1969 survey is di.saggregat.ed up to the 6-digit

l~":::lt w~.ile it is disaggregated to the 1-digit 181rel for 1910 on ..

,:'''1U': data for establi;3lun£mts are available only at the 4-digit

>\'-'\} in 1966-1969 and at the 5-a:tgit level from '19'10 on. Both

1 'lV''11 3, hvwe~rer) ropresent the same level of establislurent. To

< ..... ~ J. difficulties arising from the di1'ferent level of aggregation

11' ~.he ba5L~ uni t.s of observat,ion in the time serlc:!9 under study,

,l~·. -tt t,,,;~Tpt is made to deri"e a nel-l set of economic variables at the

:,:-dlgi t. J.evel corresponding to the 1910 unit of observation, by

i~ l,rt.:-,g cu tpu t as a weight 0

To mai.'1tain ~urrent information a monthly survey is parf'onned

(..-hi '-t... prJV1.des a pr~)liminary eetiroB.te of the annual survey. The

")'l!'VF,Y is based 1):1 individual firms, which were selected in the fol-

l:.J"'Jl~lg :f1dnneri Fi.:....st, of the more than 1,500 commodities listed in

~_.h'? KSIC (of the annual su"e~), 33) commodities, the vaJ.U9 of whose

-:'Ut~1l1t repreaents approximately 90 % of total m:i.n:1ng and IJ1.3l.1.:.lclCtu

ring 0UtP'lt, were selected as the basis of the survey. About 6,500

:)1' ',ne largest producers of these cOll11lOdi t,ies were then selected as

th13 actual sampling. For each firm surveyed, only the output of com

!llodj. ties on the short. liat( of 333 co:nmodi ties) 'tola8 counted, along

willi the totcQ l ..,\:>or input.
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1• 1.. Construction of Denators and Unit Prices •.

At the monthly SUl""l'eY', most cCCllll10dlties on thIS short list are

surveyed in terms of physical volume. (case 1), while the rest are

surveyed in terms of monetary value (case 2). For cormnodities in

case', appropriate unit priceS! are derived fram the annual survey

of' 1970, while appropriate denatorn are derived from the wholesale

price index for cormnodities in case 2.

The prices of output at the 5·-di.git industry lewl in the annu-

al survey are current prices. To convert them. into constant prices

deflators are needed. Deflators fo:r 250 5-digit industries are

constructed based on the wholi'9ale 1::>rice index as follows: 606

commodities which are covered tn thl9 wholesale price survey are rna-

tched to the corresponding 250 5-d:lgit indujtries. Suppose Hi' t

.... , H are the wholesale price indexes of the c01'llllOdities corre
in

sponding to industry i (with their weights W , ••• ,W ).
i 1 in

The following cases <.\ra considered:

Case 1.

4

If n"" 1, then let

case 2.-
If n 2:2, then

H ,the price index of the industry
i

H ... H
i i1

1, be

H ..
1.

H W
ij ij
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case 3.-
If n-O, then the index fOI" the next high'8r level 18 :omputed

and this estimated iDda: 16 U88Cl tor H •
1

2. Notation 0

t t t
The symbols 01jk1Jl' V1jklm and L1jklm denote the real value

of production, the real nlue added and t.'le munber of persons employ

ed respecUwly in year t tor a mc 5~d1git industry" ( the subs-,

cript i for a 1-dig1t, ij tor a. 2-d:1.git, ..". J ijklm for a 5

digi t clasi!Jificaticm ).

5

Fo r a g1V8D eequenoe of var1ab18B

, .~ . and I ant used tor.I: I , L I J ••
++ t,++ m ijk.hH 1 ijk1+

~ t t t
and LX, resp~c't1"ftUy. lP1jk1m' P , ••• and P are used

i i++++ 1jk1

fny" the labour productirtty inat: at a 5-digit level!, 4-digit level,

.'" and at a fully aaT8ilated 10'V8l at year t, respectively_
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II. MErHOOOlOOY

Produ.cti?ity ind.exea are req-o.j.red tor Dl.nY t:rPU ot ec.onom:1c

analysis.. ~eh.1'8 often try to tuS8 OM that but 8~theoa

thfdr awn purpose ( tOl' (IX'JUJ'Ip18, an ind8.1t tor or liIa1.Dat a particu

lar wqe policy .tc.. ).
In sect1an 1, three d1.f'tenmt groups ot w!)'tbods tor construct

ing labor product!Vity indexes are introduoed. Ilil section 2J d1ffe··

rent measurements ot input, output and weights art!) discussed. In

section 3, verbal expressions intrcldnood in aectil:m 1 and 2 are spe

cified in fonrmlu. A brief d1sCUfu..1on on the idlw labor produc

t1vity index appears in SGction 4.

1. Groues of Labor Prodnct1!;ltz l:ndexea.

As any measure to compare two distinct pointt9 in time (or in

space) may be represented in various forms, a numlDer of generJ.1 ap

proaches may be taken in constructing a labor prmiuctivity indax :

Group 1.

At the lowest leftl, a labor productivity indEa: may be daf1net1

as the ratio of output per labor input for the CU:n"'8l1t period to

that for the base period. Thg iudi.v1dual (lower) level indexes are

then aggregated with given weights for the higher level index.

Q..~ 2.

At each lewl, a. labor productoiv:tty index ma.:r be dafined aD the

ratio of' an outpnt (product1on) indax: to a labor :l.nput index.
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CrouP 3._1I'Ci ___

At each level, a labor proch1ctivity index may be defined 8.S

the ratio of current to base perle':! labor producti~ity.

R6tIlJirks.

A labor productivity index defined as the ratio 'vf I)'Utput per

labor inlJUt for current period to that for base period is a member
.

of Group 3 (~alled the output per labor input ratio, and this is

generally used by many c~trie8)~

Productivity series calcula~~d in absolute figures are natura-

J ly af:ectei by the chcice of the measures of output and input.

Hr.t.;ever, in Chapt-er III we see that the influence s3ems to be neg-

lig::':'::le in many cases when they are converted into an index,

2. ivie8surements of output; input and weight.

? i. >~e"lsurements of output.

".'hen the lowest level of disttggregation formulating a labor

productivir,y index is the commodity le.....el, a phynical 'mits may be

used as a measure of output. However, homogeneity of aJ.l :ttems is

hardly to be expected at a given period or in ttlO di.fferent time

periods Q ~lis is the difficulty involved in using physicaJ. terms

for output, measurements. Due to the affects of rapidly developing

technology¥ as saen in Korea, in most industries the cOnDnOdities

produced are gtmerally not homoger·,eous with respElct to time ~ More-

over, actual a;n-vey information is generally ~ampled at level of

7



the estal:llsl"J!lent, where multi-production is performed and decom-

position of labor into product..ion of various commodities is not

easy. This requires that we use monEJ.1 terms for the measurement

of output ..

The two main candidates for output meaBUremEmt are value added

and the volume of production.. By using value added as a measuremen~

of 0Utput, double--eOWlting the labor content can be avoided. By ta-

king the ratio of production per head in two different periods, how

ever, the effect of double-counting .is canceled out substantially.

(See Table J in chapter III.)

2 .2. Measurement of Input.

Either labor hours or the number of parsons contributing to the

production of a given level of output may be used for measuring t.he

level of labor input. Conceptually, for short tem proj9ctions, the

number of hours actually worked is undoubtedly the m.ost suitable m.e-

asure for forecasting labor productivity, while the number 0:' per-

sons employed would probably be preferable for long term projecti')~.s

1
(ft"r examp...e, projecting employment trends) • Simply adding up tJ1.e

number EBYIployed or hours worked ignores the labor quail ty as:iJ<:lct.

To usa weights based on wages, the interchangeability o.~ labor among

different sectors should be assumed. It seems that such a weighting

procedure would re6tut in an index for "paid wage productivity" ra-

ther than for labor prodnctivity. The overall value of the level of

1
See C2, I'P. 20J.

71

e



labour prodncUvity at the Daticmal level caD 0D1T be obtained it

it relates to the total nat1cma1 labour. force.

The type of labor COW1'818, whether it consists cm1y' ot direct

labor or aU (dl.rect and~t) labor, JII181; be de~d in ad

. 2
vance. ~he latter coneepi# 18 eiillployed in this paper •

2.3. Choice or WeiJ!!t.

Weights for aggregating the lower levul labor productivity' in

dexes to a higher level may be chosen from among the follaw1:Dg :

i) Volume of prodllction in base (Laspeyres) or current (Paasche)

period.

ii) Volume of value addBd in base or CUlTent period.

iii) Volume of labor in ba~9 or current I.. ·cr.~.od.

iv) Volume of production by current (base) labor asmmd.ng base

(current) l.abor prodnct:lvit,.•

v) Volume of labor required to produce current (base) output as

suming base (curreat) requiremsn:t.

Above are among the most 81mple and reasonable weights, although

many others could be constructed.

3. Formulas of Labor ProduCtivity Index.

The labor prodl1ctiv:l.ty' indexes at the level of 5-digit indus

try and up described verbally in section 1 are formulated according

- 2
The studT ot labor procilllc-t:!:rlV indsms using various measu

res for labour input remains for our .f'u.rther s1iuc\v.
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to the various choices ot measurea disCWISed in seotion 2.. as tal-

lows :

Group 1.

't t 't - 0 0

Pijklm· (0ijklm / Lijklm ) / ( 0ijk1Dl / L1jklm )

or pt • (Vt / Lt ) / (V
i

O

jkl
/ L

O
) ,

ijklm ijk1m ijklm Il ijklm

pt • 'p ( w / w )
ijkl L ijklm 1jklm 1jkl+ 'm

•
•

• [ pt ( w / w ) ,
i i i++++ +++++

where the choices of W
ijklm

are given in section 2, i.e.,

i) W •
ijlrlrA

ti) W II

ijklm.

111) loT ...
ijklm

iV) W •
ijklm.

vj W ""
ijlilin

0°
t

or
°ijklm

,
ijklm.

0
V
t

V or ,
ijk1m ijklm

0
L
t

L
ijkJm

or ,
ijklm

0° ( L
t °I L

ijklm
) or

ijlcJ.Iu ijklm

ot ( LO
/ L

t
) ,

ijklm ijkJ.m ijk1m

0
( 0

t
/

0
L °ijklm ) or
ijklm iJklm

L
t

( 0
0

/ ot ) ..
ijklm ijklm ijk.1m

Note.-
The superscript, 0, indicates the base pcU''i.od.
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}~UI?.1..

At each level a autput index ( denoted by A with subscripts)

and input index ( 3 with subscripts ) at period t may be defined

11

as follows :

At
ijklm

t
A
ijkl

... ot / 0°
ijklm ijklm

... L At ( W
m 1jklm 1jklm

•
•
•

or V
t I VO

ijklm ijklm'

/ w
ijk1

+) ,

L t
AI.- = A (W / w ) ,

i i i++++ +++++

where W
ijklm

at
ijklm

B
t

ijkl

may be chosen among i) and i1) 0

... ~ Bt ( w / w ),
~ ijklm ijklm ijk1+

B
t

= L. at ( w / ~., ) ,
i i ·i++++ +++++

a t
where W '" L or L •

ijklm ijklm i.1klm

Now we are in positd.on to fonnulate

pt t
/

t
• A B

ijkJ..D 1jk1m ijklm
,

pt At I
t... B

ijkl - 1jkl ijk1
,

It

..
0
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or V
t

/ L
t

ijklm ijklm

P • A / Bit

Group 3•.

Labor productivity at the various levels of aggregation in the

1- .'riod t may be det-med as

== ot / Lt

ijklm ijklm

~ct (w
~ ~ijklm ijklm

•
•
•

..~ C
t

( W / WL:-- i i++++ +++++
i

) ,

where W may be chosen among i) and i1). So that
ijklm

t
/ COP ... C

ijk1m ijk1m ijk1Jn

t 0
n .. C / C
ijkl ijk1 ijkl

•

•

p
o

/ c e

t ot
When Cijk1m •

ijklm

t
/ L

ijk1m

o
and W == 0 ,

ijklm ijk.1m

the resulting index is simply the index of output per laborer.

Note on weights.

The weight in i v) 1s the level of output multiplied by the

labor rcltio, which is counted in the individual. productivity inde:x.
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In' other words, the labor ratio is counted twice for the lower level

laJ.'!o:f1 produotivityo index and for the weight of aggregation to the

ftigher level index. So are the weight in v). Therefore iv) and

11) ire not selected as ideal weights.

{deal Indexes

:-n seet,i t)n 3, ab<?ut 40, different indexes.3 of three d:ltf'erent

gr')up~ are L'lt.roduced, and othera are still possibleo To select

ideal indexes from the above, the availability of statistical data

and s~me of the criteria of an ideal index mu...19t be cOMlderedo

rhe main conct'ptuaJ. difference between an index of Group 1 and

that of Group 2 (or Group 3) is that the former is a weighted sum

of rdtios while the latter is a ratio of the weighted sums.. Even

slight errors in each index of output and input 'rl1.l sometimes com-

bine tv produce considerable errors in the ratio, jua;' as they' will.

4
sometJ.lTl~9 C'~ncel out" Some authors want the labor productivity' in-

dex to be tr~e ratio of the output index to the labor input i.ndmt.

and t.ha to the roms of the -three indexes be homologous in strncture,

such ad weighted average of corresponding r9latives5. These twa

requirEment~ can ha.rdJ.y be satisfied aimultaneously'g 1.2., a:t'IY'

resul ting index in Group 2 can l1ardlybe a f01":l'l1 of weighted average.

3
A number of these indexes are also mentioned by R. Harris L- 3}

in a different context•.

4See Fabricant rl, W. 167 •s L -
See Siegel [""4, PP. 26_7 •
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By using a procedure to w.J.ow a ready combination of the lower

level indexes for the higher level index, the cause of a change in

the labor productivitY' index at a certain period and level can be

identified more easily6. Among the 3 groups mentioned, in this

sense, an index in Group 1 is ideal. The labor productivity indexes

{relative labor productivities} of the lowest levels are aggregated

through the intermediate levels to the total index. As long as the

labor productivities of the lower levels of disaggregation a.re un-

changed, which is harcD.y to be expected in the real world, the la

bor productivity index of the highet' level remains unchanged. Thi~

type of index eliminates that portion of an increase in total agg-

regate output per laborer pureJ.y due to changes in the proportions

of total output or total labor force associated with particular in-

dustries, ass'U1Td.ng that output per head in each individual industry

increases at the same rate.

Given indexes, pt pt for the M industriesijkl1 ~ eee, ijk1M

at the ,-digit level, suppose we want an index at the 4-digit ag

tgregated 1e11'8l, say Pijkl • A crtterton for an ideal index may bj:

In words, a higher level index should bf;l greater than or equal to

the minimum, and less than or equal to the ma.x:iJm.un, of the corres-

pending lower level ind6X8S.

6
This is demonstrated in section 4.4, Chapter III.
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According to t..l1is criterion, an index in Group 1 1s preferable

7to sn index in Group 2 or Group 3. For the case M-2, we can de-

monstrate this easily:

u-digit $-digit 1s66 H67

industry industry # of em- value of II of em- value of
ployment output ployment output

I

3201$ 1 2 1 2
3201 -

32016 2 10 3 18

~ using consistent measurements of input and output, indexes at

t.he 5-digi t level are the same for all three groups, namely

:°67p , = 100,
32015

P1967 = 120.
32016

'l':tking the value of output in 1966 as a weight, we obtain an

index in Group 1,

1967 2 10
P = 100 x -- + 120 x _:I 116.7.
3201 12 12

7
This follows

min

1 ~ i ~ M

from the follOWing mathematical fact,

<. t"Xi \.; <. max X
i=1 i 1 ~ i ~M 1 '

for given real munbers Xi' 1=1, ••• , M,
M

with r=W
i

" 1.
1'=1

78
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Taking the value of output in -1966 as a weight for the output

index and the number of employment in 1966 as a weight for the labor

input index, we obtain an index in Group 2,

1967 (2 2 10 10) 1 1 2- 2)
P3201 = 100 x "2 x 12 + 1CY x 12 / (-1 x j + 2 x T = 125.

Using the value of output in year t as a weight for tha labor

productivity, we obtain an index in Group 3,

P1961 ... 100 x (..l. x -1.. + .l§. x .JJL) / (.1. x ...f. + 12 x 10 ) .. 124.4.
3201 1 20 3 20 1 12 2 12

Thus only the index in Group 1 fuJ.fUls our ideal criterion.

The selection of a particular index among Group 1 depends hea

vilY' -on the availability of statistical data 0 Thi:s will be studied

in section 4, Chapter III.
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COMPUTATION OF THE LABOR PRODUCTIVITr INDEX

For 2SO industries at the S-digLt lr.-JVel, the varioua indexes

introduced .in chapter II are computed ba8,~rt on the annual surveys

tor the period 1966 - 1970. Index:es .for higher levels are also

computed according to the various fomnl as. Dlle to the llmited

apace ot th1s paper, onl1' the var10U13 :1.ndexes at the l--d1g:1.t levels

(i.e., mining and manutactu:r1ng) and the ful:Q" aggregated indsms

are presented in section 1..

In section 2, trends of the indwtes are studied and canpared.

For a selected index, a stud;:r at t,he 2-d:Lg.I.t industrial level Is

done in section 4. The relationship between labor productivity

and capital i'ntensity', and the choice of the lowest leve11n the

construction of the labor p1'Oductivj;ty- index ;cn~ considered in

section 3. The coJJB1irtlct1on of QUarter17 !nde c, .rbioh 11868 3rd

quarter 1910 productivity as the base level, are diSCU8sed in

section 5"

1. Cf!!!WUtat1on of Inda:e..!

For the measurem~t of labor f.nput, the number of persons em

p1o~ 1s U8ed tor all indexes. In section 2, Chapter II, two di:f'

ferent measurtl'llents tor too labor-input are mentioned, nameJ:y',

"hours- and "numbers ot persons ElIIU'loyed" e In the case of Koreal

industry', however, the distinction between the two concepts dis

appears, since dqs worked are proportional to' the number of per-
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8
sons employed. Consequently, the ratio of the number of persons

employed at the current yeiI.r 'to that of the base year is alJoost

the same. &£ the ratio of the corresponding numbex" of days worked.

The following tables provide the identification number of the for-

mulas and the corresponding measurements used.

Table 1. Formulas for indexes in Group 1.

~..._..
Measurement used for Measurement used for

Fonnula r Formula

number
output weight

. number
output weight

I 0 0° 7 V V
o

ijklm ijklm ijk:bn ijklln
". ,-.

'1
t

8
t

c_ II 0 It V
ijk1m ijk1m..

I
0 0

J It V 9 0 L,
ijkh ijklm ijklm

4
t t

n V 10 u L
ijklm ijklm

5 0°
0

V 11 V L
ijklm ijklm i.iklm ijkl-m

6 at t
II 12 II L

ijklm ijklm

8
The data for hours worked (or nt;;n-daytl \forked) are not avai

lable in the annual e:urveys except for the year '1968" For the quar
terly ir.j8XeS, hCiwovl3r, the canst.ruction of lndeJte-s based on both
the man-days worked :;md t,he number employed is possible (see sec
tion 5).

The result of the linear regrl3ssion of "daY~1 worker~' ~_n the 6115
firms on the corresponding number employed without the \Laion of

. the intercept term is ;
estimated coe££1c:ient ... 26.3 ,
resulted as.. 0 ..9708.

(Based on the monthl7 suX"'18T, Jane) 1972.)



",' '1.ble 2.. Fol"lWllas for indexes in Group 2.

._---....._- .__. - _.__lll<"Io._ -_._..........---

I ;.'ormtlla outp1!t indtm ~.npu'li index
i -- .--r----Lrro.mber output ve:ight input weight

-- o - ---o~.._-
1)

°ijkla °iJ"k]m L L
ijk1m ijklm

t
L
t

, 'I/o! /I 0 "
~

ijlum 1jk1m-
0

L
O

15 II V "ijk:1Ja ijkJJJ1
f----

.
16

t t
p V '" L

ijk1m ijklm

Indexes in Group 3 are numbelooed 17 and 18. Fonnula number

17 is used as an index based on productdoo per bead, and 18 r. 'i

an index based on value added per head ..
t

Hate (on the wage index). ..

:\ t the 5-digj.t level, the total wage paid (denated by the

consumer price index) is divided by the number of persons enployed.

UsL~g the number of persons emplQyed a.s the weight, an wage index

is constructed. Formulas 19 and 20 are the wage indexes of the

Laspe:yTes and the Paasche type~ respectively ..

A consumer pric.~ .index. to convert the money wage into the real

't-lage is ideal when the purcbaa:Lng power or 12borers 18 under exam..

ination. Hhen the wage 1s considered as a share raceived by the

worker for his contribution to production, the wage index should

be formulated by using each industry's denator (i.e., wholesale

price inderx). Formulae 21 and 22 a.re such indexes of the
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r-Fonmlla r1966

_.......
'MW ...,.."..

I:stry 1967 1968 1969 1970 !

~number

Mining 102.1 101.3 108.0 134.6 I100 i

1 Manufacturing 100 :U6.8 126..5 154.0 165~6 ITotal Industry 100 :U6.0 125.0 ISl.3 163.8 I

Mintng 100 101.2 101.4 106.7 132' ,1-t !
3 Manufacturing 100 :U5.2 121.5 154.. 8 166,,9 !

Total Indus+,ry 100 :m.6 12L~. if 149<:6 161

'\

i>0":

~- r- ",.

Mining 100 97.J 98.6 104~1 137.9 !
5 Manufacturing 100 122.6 136.0 168.4 18A,r.: I

Total Industrv 100 121.3 133.9 164.7 183.?-Mining 100 95.1 98.2 101.2 132.8 .
7 Manufacturing 100 117.6 130.7 164,9 180.8

Total Industry 100 US.1 121.2 158 .. 0 175.6-
Mining 100 107 .0 103.5 11002 132,8

9 Manufacturing 100 ill.D 122.3 1lt6.2 161,C:
Total Indu3trv 100 :1100 I) 120.. 3 112.4 160. ~

Minin~ 100 102.9 lO3.-~ 10~.8
.,... ..-

135..
II Manufacturing 100 a2~2 132ol~ 1S8., 7 18Lt.

Total Industry 100 1ll.2 129"u 15301 176.9

Mining 100 93.0 lm':~ 97.0 ll9.0
13 Manufactu..."'1 ng 100 lOO.u. 125.,4 151,,0 170.1

Total Industry 100 107.8 12h.l 150, U. 169.9

Mining 100 91.0 88eS 95.4 115.. ~~

l~ Manufacturir.g 100 108,6 127.7 1.~3? 5 172.,0
Total Industry 100 106.7 123.9 148.5 167.1

-
Mining 100 93.0 88.~ 97,,0 119~O

17 Manufacturing 100 108.3 12~&4 151~o 170,1
Total Industry 100 107a8 124.. 1 150.4 170.0

Mining 100 85.8 85.0 91 4 0 117.
18 Manufacturing 100 109,4 131.0 163.~ 18<~~

Total Industry 100 107.0 1.26.5 157.. 180.0.-
Mining 100 ll2 .. 5 101 0 0 132,,9 131..L.1

19 Manufacturing 100 :U5.7 126.1 l1L2 .. 6 151.1
Total Indnstry 100 ll5"b. 1211.. 6 l4l .. 5 1.49.3-- ~ ,13f:flMining 100 108,,4 9r)o1. 120.0

21 Manufar;turing 100 ll9 ..1 137.9 110.2 19707
Total Industry 100 :U1.9 133.h "00 Q 191.4 I.L '" ,

- _. - -_.. -----
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Table ~

21

- ...z W-.'~

FOrmlla Inthlat:r.r 1966 1967 1968 1969 1970
maber

M:ln:tng 100 104~7 101:5 lllr" 147~9
') Manufacturing 100 126~4 lSO~l 187~9 220.0,.

Total li\dUstr.r 100 125.4 J.48.3 185.7 217.7
r-"--'--~~ ~-~ _ .. we::::.

Hlning 100 104~3 102~6 1ll~6 150.0
4 Manufacturing 100 126~6 150~0 188~1 221.3

Total Industr:r 100 124.8 1.47,,8 184.4 217 ..4
_.. . ~:c-...~ ~"

Mining 100 l00~2 98~8 1ll~1 164.0,.
M'amLfact.~l1~ 100 132~() 156~7 200~0 243.:~0

---- Tot~I:...~!:~!rv 100 O'~ ,~J~~ _tJ24· 6 197.4 241.3
Mining 100 ! l00~l lOO~7 112~1 170.0

8 Manu!:lcturing 100 ~ 138;0 159:9 204:9 2S1.2
TotaJ. Industry ~~"~M 134.9 156.0 200.4 2h6.8-"----- ....,
Mining 100 ~ 95~3 89~1 96~O 112~1

I 10 Manufacturing 100 109~4 123~6 146:2 165~9
! Total Indust17 100 108,0 120,~ 142,1 161,5
i: ....~- -
I Mining 100 92~2 :~8 '4 91~5 113~6~_.- .

12 Mar.:'J..facturing 100 1l0~O 13J~2 158:1 184:1
Total Industry 100 108,,2 128.9 152.1 178.4
Mining 100 67:4 56:9 75:6 90:2'

14 Manufactu.r.ing J:oo 136~1 156~4 171~8 212:2.,
Total Indust17 100 131.8 152.1 172.3 2ll.2

-

Mining' 100 68;0 S7~4 74~1 92~1

16 Manufacturing. 100 130:3 166~4 178:2 2l7~2

Total Industr.r 100 124,,4 158.6 116.2 212.8--
Mtning 100 102~1 94~7 I18~9 115~5

20 Manufacturi..'1g 100 115~8 129~8 145~3 157~2
Total Industr,y 100 114,,5 1260 4 143.1 153.8
M1.n1ng 100 lOl~2 88~3 108~6 117.5

22 Manufacturing· 100 118~9 1.37 ~ 7 170~2 199.3
Total Industl'7 100 117a1 133.0 165.2 192.7

~.

Bue year on 1966



2. Comparisons and CharacteristtcB o~ Indexes

Although these indexes are a~cllrate ~or the parted to which

they refer, extrapolations based on t~ dor1ng this short pe

riod mav not be camplete1y rellable. The ind.ez:es onl3' tor the

tul.ly aggregated level are presented and an.aJ.yzed in this seotion.

stnce the portion "rhich the manufacturing sector occupies 1s la.:age,

the analysts and conclusions for the index of the manufaoturing

sector are similar to those reached for the total index..

For two indexes I, and I 2 , tru! 3Y1Ubol II ~ 1:1 is used to

denote that the trend (or growth rat,e) of If is aJ.most identical

to th, . of 12. over time, while I, ~ I1 is used to denote that

the trend of I, is lower than that of 12,. •

From the table 3 and 4 the followings are obelerved:

i) For the indexes in Qrour 1>- 'the ohoice of weights, vhathel'

it 1s the value of p~ducticm or value added. does not atfdct

the trend of '~he index 46 long as the measurements of out-

put are consistent. That is, ~ ~ 3, 2 ~ 4, ) ~ 7 and

6 ;::; 8. This follow8 from the tact that in each indust:oy tha

value added. i6 nearly proportio....'1al ~;o the value ot produotion

with 'L"espect to time and the dispel'sian of the factors of
1

p~" portionallty i.s narrml. Lett111p: Pt' bo tne total index

,...,..,....
')
For eaoh industry i (lu l,2 F •• » 250) the value added is

J!nearly'.regressed without a constSJn:t. term on the value of produ.ct1on
t t t

( i.8.,· "t· ~Oi + (51' t-o, ••. , 4) and the f'oll.ow:lngs B.rI9 obee~.
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i)

10
of formula 1 in year t, t-O,1,2,),4 and

i i 1 --iR • (p - P
t

) / P' , t-1,2,3,4 and 1-1,2, ••• , 8,
t t-1 t

tho following results are obtained; for 1a 1,2,5,6,

~ I~ (R~ - R~+2)1 ~ (0, 0.01),

1- t fR
i

- R~+21 t (0.01, 0.02).
4 t ... l t t

In words, the dirrerences in the annual growth rates of the

two indexes are quite small. Also 1t 1s observed t.hat the

average growth rate of the two 1s negligible.

i1) When thEI- we1ghts used are the same (the value of production

or the value added), the PaaBche type total index is much

higher than the corresponding Laspeyraa type. That :irs,

1 f.:, 2, 3 !:., 4, 5 ~ 6, 7 /::. 8, 1) ~ 14 and 15 ~ 16. This

difference arises from the fact that the rapid expans10n of

modem industries results not only in output per laborer be

ing relatively higher (i"e., the individual labor prodnc-

tivi ty index being higher) but results also in the changed

-
Range of at. 0.99{ R"~1 0098< RJ.~O.9? 0.87 <R"~O.98

II of industry 175 44 )1

2)

ii) "i = 0.419 and the sample variance" 0.0147.
10

Here t-O, ••• , 4 is used for that t=1966, 0 •• , 1970.
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volume or Cl11Tent output in the modern industries hav-

ing a relatively' greater impact on the total indal: due to

the large weights rec~ived by' ·these industries.

111) It is seen tbat 9 ~ 10 and II ~ 12. That is, when the

mnnber or persons ~loyed is used tor a weight, the trends

shown by' the Laspeyres or Paasche type indexes are almost

identical.. Among the 3-dig1.t level industries, the struc

tures of labor in the industries J 311, 321, 381 and 384

(whlch are relatively' large industries) are shown in the

folloving table.

Table 5 Changes in the rmmber ot persons employed over time

%of number employed
,

%o~ number employed
Industry' to total in 1966 to total in 1970

Jll 6.56 6.65

321 22.01 22.14

381 4.03 3.75

384 4.22 4.61

Sub total 36.82 37.15

3.. other Innuencing Factors

3.1. Labor productivity and capital. tntensitZo

The data on to"tal tangible .fu:ed assets are orily ava.Uab1e for

the years 1966 and 1968.. It seems, however, that (~ap1ta-l illtensity
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(xVL> 1s increasing in most industries as time passes. It 1s not

possible to pursue a study of the relation between the trend at

average labor productivity and changes in oapital intensity at this

time due to the lack ot time series data on the cap!tal stock.

There were some efforta to estimate the successiva annual oap!tal
II

stock, but no satisfactory result came out.. • This lack of data

al30 presently prevents the studtY of the level oftotaJ. factor,

productivity, in which total factor input is measured as a weightecl

sum of the labor and capital involved to produce the correspond.1n8
12

output. Fabricant demonstrates that the amraal growth rate of

the average labor productivity in the USA (2.4%) since 1889 has

been higher than that of total factor productivity. In the case

of Korea, the growth rate of average labor productivity also seems

higher than that of total factor productivity index. Moreover, the

latter seems higher than the average capital pr"ductivity index.

The same is true for the corresponding rates of growth. (See Appen..t

dix II).

II
A estimating fomula suggested by Dr. Chuk !WO Kim is

Kt+l • Kt; + It+l - Dt +1 , where K denotes the capital stock,
I the investment and D disposal. This formula would be ideal
if the annual data were collected .from "fixed establishments",
but our series does not accoUnt for the bir-i:.h and death of fi1'll'

12 r. 7See Fabricant L 1, PP. 13-14_ •
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For the year.1966 and 1968; hc:mever, the tollcnr1nc. r8suJ.ts

are obtainedt

1) 1966

At the 3udigit i..ndllstr;y level, the following table ot rank

ing (among ,32 1.DdwrtrJ.e5) is obtained.

Table 6 Ranks ot cap!tal 1ntensities and 1ihe corresponding
values ot output pel- head in 196611

In thousand won

Rank or IlL X/L Oil Indust17 code

1 2806 9876 353

2 887 1136 351

.3 791 2439 314

e • ~ •
• • • •
• • • ..

30 l43 240 361

)l 137 411 324

32 104 324 390 I

The rank correlation coefficient of (KIt, OiL) for

29:> 5-digit industries 18 0.9169 ..

The table correspcmding to table 6 tor the year 1968 is



'fable 1 Ranks of oapital intensities and the oorrespond
ing values at output per head in 1966 0

lit thousand won

27

Rank of I/L X/L OiL tndustr;y code

1 .3622 12795 353

2 2364 2666 3SJ.

3 1623 770 369

Q 0 • •
0 • 0 D

0 0 0 •

)0 163 509 324

31 132 4 390

32 109 158 361_.
The rank correlation coefficient of (KIL, OiL) is 0.9288.

iii) The rank correlation between the rate of change in KIt

(1966 to 1968) and the ra,te of change in the labor pro

ductivity index (using formula 3) is 0.9227.

Ij~ 1a observed fr-ail i), ti) and ill) that in eaoh period in-

nuance ot KlL on OIL is substantial and that the labor product!vit;y

index as a ref'lection of the relative ohange in average labor pro-

duotivity between two points ill tiMe 1s· highly correlated with the

relative change in the capital intetUJ1t1es for the oorresponding

time period. Fabrioant states that 1ihe change in output per labor

inpat is caused by' ~ oombination of. changes in ej~t1c1ency', labor
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quality, and capital intensity')., OUr main concern is,. as men

tioned earlier, the computation of an ideal average labor produc-

tivi'ty index, and any effort forwards the decomposition of the ch-

ange in labor product!vity index over time is not pursued at pre-

sent ..

302 .. Choice of Level ..

From which level of the industrial classification should the

labor productivity index be computed? At the commodity level?,

at the 5-dtgit level? , .... , or: at the fully aggregated level.?

The choice of the lowest level depends mainly on the available sta-

tistical. ciata.. The 18 total indexes in table 3 and 4 are those com-

puted from the 5-digit level. In the cases of formulas 13, 17 and

18, the chcice of the lowest lavel does not affect to the total in-

dexo For the rest, the changes in the growth rates shown by the to-

-
tal indexes e<:"lsed by the different choices of level are ccmputed as

follows ~

I.et pi be the total index of the formula i, 1-1) 2,
k,t

... ,

) / pi
k, t-l

1-
) - 1.

and

~ = (pi _
''k t k, t

:Ii
k

12J14115,16 computed from the k-digit leval, k=],L,5, at ye~r

14
t=O} 1 , ? ) 3, )\ j

__. _.__ "_. Wllo_._. .

;

and p-A.
\ ~.
~.. ! ~.



The following table shows the difference in the growth rate

of the total index under different choioes of the lowest level.

29

Table 8. Comparison of G~~ rates under different choices of
levels of aggre~"",ti1on.

Formula

IR~ - R~ I I~ - R~I ..!.tIRi_Ril 1 4 i i
mnnber - ~IR - R I
(i) 4 t=1 5t 4t 4 1 4t 3t

1 0.0016 0.0029 0.010 0.008

2 0.0241 0.0259 0.02) 0.025

3 0.0011 0.0041 0.010 0.013

4 0.0243 0.0221 0.025 0.02)

5 0.0014 0.0038 0.018 0.008

6 0.0286 0.0329 0.0)0 0.OJ3

7 0.0039 0,,0032 0.008 0.010

8 0.0307 0.0299 0.030 0.030

9 0.0002 0.0030 0.010 0.008

10 0.0049 0.0031 0.005 0.005

11 0.0008 OaOO31 0.015 0.010

12 0.0002 0.0077 0.010 0.005

14 0.01&32 000700 00158 0.090

15 0.0002 0.0010 0.003 0.005

16 O.Oh48 0.072) Os13; 0.115 .



It is seen from Table 8 that the influence due to the choice

among different levels of aggregation seems negligj.ble in the case

of the Laspeyres type, while substantial in the case of the Paa

sche type.

40 A selacted index.

As a class of ideal indexes, those in Group 1 (i.e", formula

munber 1-12) are recommended in section 4, Chapter II. In the case

of the Korean economy (1966 - 1970) , it is seen that the indexes

('£lsed on the value of production and the value added for the measu-

rement of the output are almost identical. as long as the weight.s us

ed are the same (section 2). By' ta1dng the index of formula 3 for

the selected index, it is possible to connect the ammal index with

the quarterly index because the volume of productior., not value

added, is surveyed monthly. Also formula 3 is a Laspeyres index

which we prefer to formnla 4, a Paasche index, because of the pre-

viously mentioned relative stability of the former.

Rewr1ting the formula 3,

p = 'p
ijk1 ~ ijklm o

V. 'k1
~J +

..
•
..

.. J
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The trend and characterIstics of this index are studied in this

section. Also, the relationship betl1'ean the labor productivity

index and the wage index is studied.

4. 1. ~o~e of Base year.

Generally the choice of the base year on which an index is

computed influences trends indicat.ed by the index. As the follow-

ing table shows, the total index of formula 3 is not affected much

by the choice of the base year.

31

'fable 9.
~-..-..r......_ •.=-~

Gorrrparison of trends under different. choices of.' base year
for the selected index •

.

'f0 tal j.ndex 66 67 68 69 70
~_..-.-__---. _B

*P" U

Base year on 70 60.5 71 .6 7.2.9 91.~__ 100.0
~~_""",,-__i_"""-=--___'tT~ ~~

. 1:)

".~~::~~~:.~:~.~,~nL~~~~~~L:9 .6 76.4 91.7 100.0
t';I-~~~

'rho Dumbt:Yi.'q '/"B ettmdardizad so that the :lndax of 70 i.s 100.0.



,
4.2. Wage index.. ( Based on 70)

The wage index computed on the b~3i.8 of consumeI' price index is

denoted by "wage index (I)" while "wage index (IT)lI denotes that

based on the appropriate industrial wholesale price index. The fact

that the total wage index (I)~ wage index (II) follows from the

fact that the coruromer price index, on the whole, grawB faster than

the wholesale price index. The management of an industry would in

sist that the wage index (II) is id6al, lfhile the labour union woul ..~

take the wage index (I) as an ideal one.

4.3. Co~tation of Index.

The selected index is computed based on 1970, since most Korea.."1

economic indexes and the quarterly labour productivity index are co-

mputed based on 1970. The computation of the selected index at the

2-digit industrial level and up and wage inde.xes are presented in

table 10.

95
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Table 10 '!'he Value of Labor Productivity Index Using Formula 3

Ind.
Type Index Relative Growth Annual" !

code Desoription of Aver,:, I
Index: 66 61 68 69 70 66-61 61-63 68-69 69-10 Orowt~. !

1
L.P 60~5 11.6 15.9 91~3 lOO~O 1.18 1~06 1.20 1.10 1.13

Total W(I)* 72.9 80.1 85.1 91.1 100~0 1.10 1.07 1.13 1.0.3 1.08
Wen) 6).2 61.2 73.4 89.6 100.0 1.06 1.09 1.22 1.12 1.12 I

M1n1ng and 81~7 74.7 11~0 81~0 100~0 0.91 0~95 1.1.4 1023 1.05
2 " 112~3 92~9 81.6 105~9 100.0 O~83 O~88 1~30 0.94 0.91

Qual"!":L"2g 149.,$ 9,.1 80.3 98.9 100.0 0.64 0.84 1.23 1.01 0.90

76~8 60~6 79~8 80.9 100.0 l~OS 0~99 1~01 1.24 1.07
21 Coal H:l.n1.ng II 70~6 B4~4 7S~3 96~0 100~0 1~20 O~89 1~27 1~04 1 09 !

• I-

69.3 76.1 68.9 86.0 100.0 1.10 0.91 1.2S 1.16 1.10

S6~9 5S~2 49~0 7l~5 lOO~O O~97 0~89 1.46 1.40 1.15 I

'23 Metal ore Mining II eo~6. 9S~7 90~8 104~o l00~O 1~19 0~95 1~1, 0.96 1006
59.9 80.0 67.1 86.4 100.0 1.34 0.84 1.29 1.16 1.14

. ..

other NOn-metall1c ISS.S 99~2 91~9 103~2 100.0 0·64 Oa93 1.12 0.91 0.90
29 " 11l~8 101~2 84~8 117~7 100~O 0.5S) 0.84 1.39 0.85 0.87

Mineral Mining 275.4 122.3 98.3 118.4 100.0 0.44 0.80 1.20 0.84 0078
...- ... ... .

* Here 'L.P stands for Labor ProductivitY', WeI) for Wage(I), ~, W(Il) for Wage(II).
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Table 10 (Cont I d)

-
~

-.
Ind. Description Index ~tive Growth Armual
code ,of - Aw-rage

~ :::de:x: 66 67 68 69 70 66-67 67-68 68-69 69-70 Growth
'''J<~ ,-- -

L.P ;319.3 7l~4 76~2 91~9 lOO~O 1.20 LO? 1~21 1.09 1.J1~

3 Manufacturing WeI) 69~4 78~9 86~1 96~3 lOO~O 1~1.4 1~09 10 12 1.~ 1.10
W(Il) 55.5 64.7 72.8 88.8 100.0 1.17 1.13 1.22 1.13 i.16

i.

Manufacture of Food, 5900 730' 82~1 91.6 100.0 1~25 1012 1.12 1009 1.1.4 ;
31 Beverages and tf 66 0 2 74~9 82~, 94~2 lOO~O 1~13 1~10 1.14 1.06 l.ll

Tobacco 56.8 64.0 71.9 86.1 10000 1.13 1.12 1.20 1.16 1.15
.

Textile, Wear!ng 64.9 72~1 7l~3 82~9 lOO~O 1;11 O~99 1~16 1~21 l~ll

32 Apparel and Leather II 6603 83.3 86,,8 97~O lOO~O 1.. 26 1~04 1~12 1~03 1.ll
Industries 50.7 65.1 69.3 85.6 100.0 1.28 1.06 1.24 1.17 1.:1:8

Manuf'ac'l;ure of Wood 84.6 95.. 3 95~1 102~1 100~O 1~13 l~OO 1~07 0.98 1.04
)3 and Wood Products, " 1809 93.2 88~1 104;4 100.0 1.. 18 o~95 1.19 O~96 1006
I

Including Furniture 63.7 79.7 81.5 106.9 100..0 1.25 1.02 1.31 0.94 ~.12
\

~

Ma.nu.fpcture of Paper 67.4 67.6 77.0 89.4 100.0 1 0 00 1.14 1.16 1 0 12 1.10
34 and Paper Productfl, II ~A.2 - ~~6 68.5 ~~:g

100,0 1.13' 1.17 1,,10 1.~~ 1.10
Printing and Publlsh- 4.3 ..7 12.2 lOClJ: l..2? 1.23 1.20 1.1 1.19
1ng
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Table.J2 (ConVd)

r

Indo
i':'ype Index Relative Growth Annual

Description or
~ode Index 56 67 65 69 66-67 67-68 68-69 69-70 Avera~e70 Growt •I lfanu£acture of Chemi- L. P 44.5 66.4 61.9 9002 100.0 1.49 1.02 1.33 1.11 1.22

cals and
'35 I Chemical, Petroleum IWeI) 74 .. 5 77.3 95.7 98.1 100 ..0 1.04 1 .. 24 1.03 1.02 1.08 ICoal $ Rubber and

1.17 'Prastic Produots W(Il l 53.1 58.1 78.8 88.5 100.0 1.09 1.36 1.12 1.13

Manu..f'acture of Non- 75.0 67.1 62.7 88.7 100.0 00 89 C.93 1.41 1.13 1.07
met,allie 'Mineral

36 Products, except ! " 93 .. 0 75.9 16.6 101.8 100.0 0.82 1.01 1.33 0.98 1.02
Products of PetroleUM
and Coal 93 ..1 70.9 68.9 96.3 100.. 0 0,,76 0.97 1.40 1.04 1.02

Baaic Metal Indus- 74~4 80~5 74:4 113~0 100:0 1:08 0.92 1.52 0:89 1:08
37 II 81:0 19:0 82:8 103:9 100:0 0:98 1~O5 1:25 0..96 1:06

tries 69.6 72.8 81.4 109.8 100.0 1.05 1.12 1.35 0.91 1.09

Ha.nu.:facture of Fabri';' ~ 57.6 69.2 87.1 104.3 100.0 1.20 1 .. 26 1.20 0.96 1.15

38 cated Metal Pr.:>ducts,
" 67,,1 75.7 89.3 95.2 100.0 1.13 1.18 1.07 1.05 1.11Machinery and

Equipnent 54.4 64.0 76.2 89.3 100.0 1.18 1.19 1.17 1.12 1.16

other Manufacturing '71.0 81:5 86.0 ~6~9 100.0 1.15 1.06 0.89 1.30 1.09
39 II 51:0 n~l 68:1 78:1 100.0 1.39 0.97 1.14 1.28 1.18

Industries 39.6 60.8 62.1 75.2 100.0 1.54 1.03 1.20 1.33 1.26
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4.4. AnalZSis of Trends at Various.Industrial Levels._

As mentioned in section 4, Chapter II, the cause of a change in

the growth rate at a certa1D t1JDa point is easi1.;y identified from

the lower level in the case of using til. selec~d index. This tG da-

monstrated br:l.efiy in this' sub-section.

Let Pt ,. .• , Pt , Pt be 'the labor productivity i!·.J..~~ at
ijkJbn 1

the level of 5-digit, ••• , 1-diglt, total for the year t.

Definition.

16
Let the relative growth of 'the labor producti··':.ty index:.~-

the year t to year t-1 be

t t t-1
Rljklm • Pijklm / Pijklm '

•
•

R
t • pt I

t-1
Pii i

R
t = pt /

t-l
t c 1967,P J • •• J

17
Let the average annual grawtll be

16 19~;
See the second last ceii.u:mIl :1.n table 10 (e.g. J R

80.6/7688 D 1.05). 21
17 .

See the last column in table 10 (~. '0' S .. (100/:j,.
1.13).
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( 1910 /
1966 ;t

S • P1jk1m P1jklm '1jk1a

•
•
•

1910 1966 ;1;
s • ( P / p

J
1 1 1

• ( p1~10 /
1966 )t

S p •

t
As a consequence ot ~ f'o1"ll11ation of the index, P is

ijkJ.

a !'unction of { P~klm • W1.jk:bo}~1 • • •• , and Pt is a !'unction

of Spt , w 1 Ii 1 • S1m:UarlyJ Rt depends substantiaJ.J.y on
\.; i i++++.J • ijkJ..

f Rt , W } M:L , ••• J and R
t

on JRt , vi } I
\.. ijklm ijklm.1 l i i++++ i=1

Symbol.

The symbol "A ==* B- is used to denote that statenJSnt A is

.a infiuencing main factor on atatement B.

It is seen from table 10 that
1967 1968

1.07,R ... 1.20, R =
.3 .3

1969 1970
• 1.14. R

t >R.3 • 1.21, R • 1.09 ~d 8
3

If S foo:"
3 .3 .3

t
some t then the major 1nfluencing factors on making R r..igh are

.3
inveatigated. If Rt < S for some t then the converse fac-

3 3
tors are investigated. To ~ this the following table of the wei-

ghts used is needed.
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Table 11. Weights taken by' 2-d1g1t level industries .with res-

pec't to the whole mamtactur1ng sector.

Industry code Weight

3 1~OOO....
31 0.22$

32 0.176

33 0.034

34 0.054

3S 0.2$3

36 o.oSS

37 0.037

38 0.139

39 0.027

1) The tobacco 1D.dnstr;r (31400) had increaaed its output by

20 %in 1967 relative to that in 1966, decreasing the cor

rosponding labor forces by 12 %, 90 that

••••••••••••••• $ ••••••• 0 •••••••••••••••

(1-1) and (W / W ) • 0.391 ==> R'967 • 1.25 •• _ (j-2).
31400 31+++ 31

ii) The industry for the manufacture of synthetic resin pla.'3t1~

materials (35131) had increased its output 2.3 times .;..; '967

18
Note that the w&lght used is the output in 1970.
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as a result of the larga increase :in capital investment ce-

lative to 1966, keeping the corresponding labor force3 at

the same level, from which it .follows that.

R'967 • 2.93
3S131

••••• o •••••• ~.o •• e •••••••••••• ·e •••••••• (ii-'),

(ii-1) and (W r! / Wr! ) =- 0.42 -==9R1967 :0 , .SS •• (ii-2).
3~131 3~'++ 351

The industry concerned' with the extracting and blending gaso

l:Lne and residual fuels (35301) had incre,ased its output by

, .9 times in 1967 rela"tive to that in 1966 due to a large in-

crease in capital inves"bnent combined with a smaller labor

force, so that

R'967 R'967
35301 = 353 a

(ii-3),

(ii-2), (11-), ( W r! / W ) ~ 0.31 and (W /
3~1++ 35+++ 353++ .

1967
;.{ ) = 0,,'9 } R .. 1.49 (ii-4) ,

35+++ 35

(1-2) and (ii-4) '~ R1967 = , .20 ..
3

iii) The knitted outerwear industry(3213h) had decreased its out

put by 19 %in 1968 relative to that in 1967, while the cc-

rresponding labor force -increased by 49 %.. Moreover, as the

fallowing +..able shows, many industries in the same group (:;2)

had the lower relative gr<mths ..

19
See tablfJ 11 for the weights of inchlstriee, 31 and 35•.

102



TabJ.e 12. Growth rates in '66 (with respect to '61) and wei
ghts of- tho large 5-d:1git industries in Textile,
wearing apparel and leather industries.

1968
Industr.r code B Weight

ijklm

32 1.00- -
32134 oSh 0.11

32152 0.95 0.03

32161 0.93 0.06

32164 0.92 0.01

32113 0.8h 0.08

Table 12~ B
1968

'"' 0.96 ~ B
1968

• 0.99 ••••••••• (111-1).
321 )2

iV) A major firm in the industry of extracting and blending gaso

line and residual fuels (35301) had been established in 1:1r;~

and had employed large numbers of laborers before operat.i,ms

wore CODIIlenced (i.e., without producing any output). As 'J. .•

nsequence the output of the industry (35301) increased onl~

slightly ~at1ve to that in 1967, while the number of per

sons employed went up by 69 %. It seems that in 1969 this

new bom firm began production, and the following MS'lll ts aro:>

observed:

1968
R = 0.615
35301

••••••• ·"'l ••• oo •••••••• o •••••• o •••• «-Iit
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1969B)S301 • 1.716 •••••••••• o ••••••••• ~.o ••••••••••• (1v-2),

If / W • 0.27 ••••••••••••••••••••••••• (iv-),
~~-ro1 )r! .•.J.... ~

. ~ 1~ ( t.)(iv-l) and (iv-3)~ R • 1.023 OG ••••••••••• iv-~,

.3S

(iv-2) and (1v-.3)~ •R1969. 1.)26 DO (1v-S),
;')

(iv-4) and (iii-l)~ R1968 .. 1.061•
.3

v) The large amount of capftal investment in the cement indust

ry (36921) resulted in a 38 %increase :tn output in 1969

relativa to that in 1968 wlth a smaller labor force used, so

1969
R = 10 618 0 •••••••••••••••••••• 01' •••••••••• (v-1),
)6921

1969
(v-' ) )- R. ... 1.415 ( note that W ~J'\ /

36 3V721
~~r = 085.3_> ••• o ••••••••••••••• e •••• o ••••••• " ••• (v-2),

36+++

1969
~ v-1) and (iv-5) =+ R) .. 1.206.

!Ii, A large firm in the rootor vehicles inJustry (,38431) had been

established in 1970 nthaut_contribut.1.ng to the productions of

motor vehicles. As a consequence, the rea.ative increase in

output (7 %) in 1970 with l~ct to 1969 is much lower than

the corresponding relative increase of the labor foree (,2 %),

80 that
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R1970 .• 0.702
·38431

(vi-1)~ R
1970

38

•••••••••••••••••• &1 ••••• 0 •••• 0 •••••

1970
• 0.9S9~ R • 1.088.

3

(v1.-1),

vii) Due to the large ammaJ. Variation of output levels in the sa-.

lt Dd n1ng industry, the trend of the index for the mining and

quarrying industry is not upward year to "ear. The weight

given to the manufacturing sector (9$ ~) is substantially la-

rger than that given to the mining industry, so that the trend

of the total index is almost identical to that of the manufa-

,~tur1ng..

.~.5.. CCl!P!-rison with the Wage IndfD:.

In this subsection the relationship between the labor producti-

v1.t,. index and the wage index is brie.O.y studied. In the case of the

manufacturing sector, as shown in Table 1J average annual growth ra-

te ot the wage inde.1:: is 2 %highsl· than that o£ the labor productiVi.-

ty index when the wage 1s considered as a share I'9ceiving compensation

for the contribution of the labonlle to the production of a given out

put, wh.i.J.e it is 4 %lower when the wage is considered as the amoun+.
20or purchasing power given to the laborer " The f'ollawing tabla pro-

videa a good illustration for the 2-digi.t industries in the ma.nui'ac-

turing sector.

20
For the two d:1..fferent concepts 1n the wago indax, eeo Hote on

PP. 19, an.d sec'tion 4.. 2 in this ohapt.er"



Table 1J 0 "Comparison of the average annual growth rate of labor
productivity index (L.P.I.) and wage '1!"..dexes for the
pariod 1966-1910 ..

~_"""_ Ji....... -
Average anrmal Growth Rate

Industry (in %) %in labor
code forces

L.P.1. W(1) l.[(II)

3 14' 10 16 100.0- -.. - -
31 14 11 15 13.6

32 11 11 18 )1.1

33 4 6 12 5.3

34 10 10 19 . 5.7

35 22 8 17 11.7

36 7 2 2 S.9

37 8 6 9 3.7

38 15 11 16 17.4

39 9 18 26 5.6

5. Quarterly Index.

As mentioned in section1, Chapter I J there is not an exact co

rrespondence in the figures between output and labor input in the

monthly Buvey data. However, it must be ramernbensd that the pro-

por-t.1on of the output of the flrm.s survayad made up of commodities

not on the short. llt3t is negligible. Also if these small proporti-

anal figuros do not. change nmch over t:lma, the index constructed fr-

om thie aurvey will not be affected.
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For each firm SUrv938d, there are data of the physical volume

t ~
( r Qijk1mn ) or the monetaI7 value ( toijklmn ) tc)r each ~ommodity

produced bY' the tirm, the number of persons employed ( rLi.:Uclm ), the

t· t 2'
man-days worked ( .!ij~ ) and the war,;e paid ( t Sijk1m) • Here

t denotes the quarter beginning with taO tor 3rd quarter 1970.

The value ot "variables tor a quarter is tho simple average of values

tor the OOrr8spond1Dg months.

For oommodities surveyed in terms of physical volume{case '), an

appropriate un1t prioe (U ) is den.ved from the annual survey
ijkJmn

of 1970, while tor cammod1ties survEJy8d in terms of monetary value

(case 2), an appropriate deflator (D~jklmn ) 1s derived from the

wholesale price index, so that

•
for the case' ,

for the case 2.

Now in order to siMplify the notation, we will denote each fli1':1'8

ontput of o0113l1Odities on the short list( aggregated at the 5-digit

level} bY'

to Ii!

£ ijk1m

21
The lei't subsoript, f, denotAs the mnnber assigned to each

indlvidual firm.. The si%th right S1L1b~cript, n, denotes ~e munb~r

assigned to individual oommodities,,' O. denotes, the (,"urrent (unde-
natod) value ~ ,~~.duct1~.... ~ ~ ,'!1. .. -'
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and total'output of COIJIIK)ditioa em the short list (also at the

S-dig1t level) b3'

Also,

t
M

ijklm

t L t• L EO

f fLijklm
,

+ .1jkJJD

.. M
t L M

t ,
+ ijklm 9 r r ijklm

t · f r:3kJm• +Sijklm •

The weights {w }used for the aggregat.1cm of the lower
ijkJJD

level indexes to the highQr are derived frau the value added data

of 1970 annual surve;y~

Definition.

The labor product!vity indexes a~ various industrial levels

are constructed as folldWS :

tp.
ijklm

,

•
•
e



By replacing the JlUllber of emplOJHS witil the Iml-days worket

tor" the~t or the labor input, a coneapondl.Dg :i.ndex can

be constructed. '!'be ditference in labor prodnctiv1t,' indexes us

ing "hours" and tllDDIIbers" tor the measurement of labor input vas r

8C"0.88ed in sectloD 2.2, Chapter n, and section 1, th1.s chapter•

.Npte (on quarterq wage index).

As in the ammal wage indaas, the quarterly wage index (I),

at the level of 5-dig1.t indu.st~e8, 1s the ratio of wages paid

(denated by the consmner price index) per person in the current 1

t1.od to that ot the base period, while the wage indmt (n) is the

same except that the wage paid is dsflated by the appropriate who

Iesue price index. Both 1ndexes are then aggregated to higher II

vela by using the number of persons employed as their weights.

We 1dll be in a pantion to present a quarterly labor produc

vity 1.ndex and wage 1Ddexes, extending our annual series of 1966

1970, by the lId.dtD.e of July', 1912 ..
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APPDIDIX I

Inn'\1enc1ng Factors on the Change of Index

Under the Cobb-Douglas prodLtction functioll,

the index of average labor prodnc:tivity at the period t with res

pect to the base period s is

OiL a b ...1
p =. t t. = (K I K) (L / L ) axp(r(t-s»,

o /t t s t s
s s

applying the chain rule, we obtain

. Remarks._.

Under most production f\mct10D:S, it is possible to express the

change in the ave:-age labor productivity index as a function of the

relativa changes in labor and cap:Ltal.
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. APPDmD: n

Compar1son of Labor and capital Product1vity Indt4

t
For 250 S-digit indnatri_, 181; Y be the ratio of the

1jklm
capital intensitq of t ,ear to that of 1966, i.e_,

Yt ( Kt / Lt ) / ( r;.0 / IO
)

ijk'.m· ijk1Jl ijklm 1jklm "ijk1m

t
Because of the 11m1tatiOllS in da.ta availabUity, Y are compu tad

ijklm

ex:plic:l:t..ly only' for t· 1968 and was found to bt' greater than 1 for

about 75 %of the industries ObS8rv1!d. Most big sized industries 3.re

~ontained in those 75 %. There is a strong indication t,hat this hati

been trut\ for all iollcndDg years.

Let

•

t t
o / L
ijkl.!. ijklm
o 0

°1jklm / L.tjk.1m

•

t
0ijklm / (VI,-

where W1 and. W2 are SOIIIII poritiw weights, and let

I'll



It can be straight.forwtll'CUy st()~tn t.hat

49

t t
F :: P

ijk1m ijklll1

and that

t .

[

1-_~j~ :.~~] •••••••• ( 1 )
W R W·· /K

2 ijklm ~ 1 Lijk1nl ijkl.m

F
t

'" Cl.
t

ijklm :J.jk1m

From the facta mentioned above and equations (1) and (2), it

pt Ft / atmay be seen that the relation - ijUm < ijklm" ijklm holds

L"1 most i:adJ19tries 0
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PRlFACE

This paper is one in the aeriGs of continuing KD1 research works

which is designecl to aid in the formulation 0:[" ~ound public policies

and to prcmote public understanding ot i88ue8 of the Korean ecoDOJD3'.

This paper is part of our on-going research which deals with the

structUl'al relationships of the Korean economy and their projections

by an econometric model. The ult1Jaate objective of the model is to

evaluate the effects of major economic policies and to define the ranp

of policy implicatioJUJ tor the e<lonomc development programs. It is

hoped that this paper v1ll help to stiJmilate the exchange of useful

knowledge for the future impz'Ovezunt.

The interpretations and conclusions in this paper are those of

the author or authors and do not represent the views of '1;be Korea

Development Institute. Final],., I would like to extend IV appreciation

to those within and outside of this Institute wbo have participated in

these endeavours.
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I. llITRODUCTION

Since 1967, when the revised set of national income data were

released by the Bank of Korea, a number of domestic and foreign econom'"

ista have involved themselves in building macro-economic models for

Kore~ L-I, 6, 8, and 1o_2 This work was largely financed and develop""

ed for the purpose of find:1.ng interrelations amcmg economic variables

which could be used for the formulation of economic development plans.

It is generally agreed, however, that the major contribution of

this work can be found in -lihs advancement of economic science in Korea

rather than in the policy implementation. Efforts devoted to the

development of' scientific economic models have not full7 paid off in

practical planning due to data insuffioienoy and frequent structural

change of the 6con01l\1" Although estimates on macro-economic variables

such as overall rates of growth of output, investment, savings, exports

and imports were critical in designing and executing development pro

grams, lack of confidence in the statistical base and in their perform

ance has limited applicat:i,on of aggregate models to economic planning.

Except for some overall re8ourc~ budgeting, guesswork and estimates

obtained by aectoral models were JDOre frequently used to derive macro

est:i.mates tI

As If\l) expect that It greater reliance would be placed. upon the

estimates of an aggregate model in future planning lfOrk, it 'beco_s

lnc~easing1y neoessary to 'develop A macro~econonno model which should

reveal the long-term a1iructural tloend. of the· eeoD01T\Y. It is still early

to develop such m rr.odel since datIL 18 still incomplete and the learning

'22



period to catch the conaistent behaviour of the economy is too ahort ..

This pr.~sent paper" therefore, intends to be anothel};" model building

exercise~ hoping that sorne (if its find:tngl3 may be of usa .for the con

struction of impro'ved macro-economic models 0

This paper attempts to put together more ava.1.lable information,

data and techniques, ani to applY' 80ma macro-economic theories to

practicaJ. model building in Korea. It is a main objsctivl'l of this ,paper

to do annual projections, whicb, if possible, refloct the appar~nt

recsrl down-turning trend of the econolllY Cl

The model assumes two separate qstema in the determination of

income) it forecasts output level 8ol~y determi~l by production pro

cesses, and GNP on the demand side is determined ~ estimating the level

of investment, consumption and imports, respectively_ The "ex ante"

gap between them should be interpreted as an infiationary or deflation~

ary gap which indicatos precautioDar7 financial and fiscal measures to

be taken. For this, po.werful financial intermediation 1s allowed to

inf'1uenc~ both the level of GNP on demand and production sides. Finan

cial.variables function as an input. in production, and, with tams,

determ:ine the level of 1mrestmsnt and, in t m-n, imports.

The inclusion of such powerful financial intermediation, in lIhich

the Government is a main agent) increases the practical value of the

model for planning purposes, u:nleas we are bothered l1y pclH~.dbl~ 8rg\unents

a.gainst its use fr-om a theoretical point of view. Financi.::l vari8.bla

neceBaar~' enter's the system a.s a policy variable for ~:r~·t9J.l1:Lng o,,~r&ll

equilibrium of. the economy, unless we propose a closed S".1atMt, in Bhich

there i8 littl~ inliard\:lpex1d6nca betwen monetar-Y!lnd l'ZiaJ. t16Ct.Ol"i5 except.



)

tha'\i monetary policy could affect the atta.i.Dment of ahort-run equilib

rium of the price level. The intervention of financial variable in the

production function, meamahile, erases a dichotorrq between the auP'P11'

and demand sides of the system, since monetary policy affects t~le l'imU.

of investment and import.

A fuller description of the structural equations, and their data,

estimation and theoretical background are presented in Seotion II of this

paper. Economic project~ns for 1912, and 1973 are done in section In
of this paper. section IV presents a oonclusion with suggestions and

discussions for the Third Five Year Plan and its execution.

II. THE MODEL

Selection of the sample size is considered to be ver.y important

in the model specification as it greatlY' af'fect15 the value of coeffi

cients of the structural equations. Those which w'}re derived from th0

larger sample size have rich statistical properties but do not seem to

reflect the real economic structure of Korea; the converse case is true

for those from the smaller Bample size. In this section, therefore, we

present two se'lis of structural equations for comparison, estimations of

which were obtained by applying least square methods, based upon' the

Gata of 1957-19n and those ~f 1960-1971. An even shorter sample period

1965-1971, was required tor the estimation of some import and 1nve8t-'

ment equations on account or the :1.mportance of those variables in the

moat recent years.

Each set of structural equations is designed to ha.ve two income

determination qstems, expressing GNP on the expenditure or demand side
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ami on the industrial. o:r1g1n or productiQll side. ihe two q~ i.;'

preach GlfP from dif'f'erent angles, and are mutuall;y independeut since a

vT.l'iable wbich is a depeulent variable in ODe 878tem 18 treated as

C:T·,:..enous if it enters in the other fQlJtem aa an 1ndepmdent variable.

r~':1C cap thus obtained renecta "ex 811te" diS8qu:U1bri'Ull between the

['.~[rClate demar!d and sUPIilTg vb1ch should disappear "ex post ll through

c.(cqt'ate adjustments.

The JOOdel contains 19 statistical equations, 14 identities, JJ

endogenous variables, 7 exogenous. pol1CJ' variables, am 31 exogenous

and lagged endogenoWi variables.

1. The Data

Basic data were ma1n:q obtained from the publications of the 3llllk

of Korea except for the data on employment and capital stock.

Because of discontinuity and incomparability in the series of

<JmP1,oymant data, it was necessary to construct a new seriee which

covers the period 1957-19n.. The work was done by KDI research staff;

the 1963-1970 series published by the Bureau of Statistics, Economic

Planning Board, was appropr1a~ exbended based upon the information

obtained trom the 1960 Population and Housing C3MUB of Korea aDd the

e&i:l1~ series of the employment published by the Bureau of Statisties,

M1nistry of Internal Affairs.

The capital stock series :-Taa constructed by K. S. Lee, l Sonior

Fellow, KDI, usine the stock figures obtained from Estimates of Korean

Cap.i.ta! and Invent0!7 Coefficients in 1968 by' Ko C. Han as a base.
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ALl vallJ.as, u:nles3 otherwise ,spac:Lfioo, werlE) e:xp.1'6saed in t.rtrl13

of b:1JJ.tol1fl1 of won at 1965 ~J1"icas "For those values 'lfh:leh ware only

available in terms of current prices or dollars, appropria:te defiatora

were used for th,e conversiono For imtanca, money supply' was defiated

by the wholesale price index, goverfll'llent revenue was denated by' the

weighted index of government. consumption defiator and governmelrli fixed

capital forma.~ioll deflator, and dollar values were converted by' multi-

plying 265.4, the 1965 par vaJ.ue of the dollal' in terms of wone

2. List of Variables

2.1 Endogenous Variables.-....--..-s-_ , r:r-

va Value added in agriculture, forestry, and fishing

Vm Value added in mining and manufa(;turing

va Value added in electrici'liy, construction, water, sanitary

service, transportation, storage and communications

v8 ~ Value added in wholesale and ratail trades, banking and insurance,

Ortnership of d~llings, public administration, defence, education

and other service

v ·· GNP

c · Total consumption·
cP · Priva.te consumpti.on·
cg • Gov{;H"Ylment consumptton•

I ..
~

~i' ·J. ..
-ra ..J. t)

GrOBS dotl:as't:,ic ca.pital. .t'ortuation



1m : Gross fixed investment in the lniniDg and manufacturing
sector

:f : Gross fixed. investment in the social overhead sector

IS : Gross fixed investment in the service sec-wr

Ii : Increase in stocks

If< : Imports of machinery and equipmeD"t

r-P : Imports of intermediate gOod3 for do-:r.est.ic use

we .. Imports of imermedlate good5 for export..

~ .. Imports of fuel·
~.i .. f.

.. Total import.s of goods at CIF..

~.o.b.
.. Total imports of goods at FOB·

M · To-cal imports..

vna. : Value added in the non-agricultural sector

sg : Government. saving, deflat.ed by gross domestic capital

formation deflator

~ : Beginning-of-year capital stock in the primary sector

~ : Beginning-of-year capit.al stock in the mining and lTlanufactl.:!"-

ing sector

: Beginning-of-year capital. stock in the social overhead

sector

KB : Beginning-of-year capital 3tock in "the service secto~

os. : Depreciation allowance for rued capital in the primary

sector
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: Depreciation allowance for fiJaKl capLtal in the m:Jni l'1l aZJd

manufacturing sector

nO s Depreciation allowance foX" fixed capitaJ. in the aocial

!)verhead aec1ior

[IS : Depreciation allovanco tor t:lad capital. in the service

sector

:::.2 ExoS!D2UlS Pollcy Variables

'. J ~ MoDlflT~ out8taDding

7

GR

lJI'

: Government rtJVenue

: Direct tax, deflated b.1 the GNP deflator

: ED:hange rate on imports

i·i.FPiw : Domestic .tuel p,~~.Ol 1ndex, deflated b7 WoleNle price

index

wsr : Imports of gL"ains

X& : Total exports of goodB

2.3 ExogenoUS Variables

La : Employment in the pr1J:lIa.rJ' sector, thousands of persons

IJil : Employment in the Dd.D1ng and manufacturing sector

LO : Employment in the social overhead sector

L8 : Employment in the S~CEl seator

vf : Net facWr incom from. the rest of the world

Fe z Ferti.1.iBer conslm1eCl, ten thousands of metric ton

l'P g Imports ot sem..ge

xS J Exports ot ser'r.1oe
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a 'fu. treml (the first. 7ear ot the s.pl. per104 • 1)

II Weather d\JRV' variable

ProdWtiOD FtmotioD8.

Four sectoral production hnctiona, ot the pr1JUl7, wtD1J21 and

Bnutactur1Dg, social overhead., aDd mervice sectors, respectiyely, were

eat:blated to obtain iJxlUDtr:Lal orip.n of GNP or aggregate supp17. Each

sectoral !'unction is of Cobb-Douglas 't7Pe,~ UDitarr factor

sbU8'titutiou aDd iv>_goDeit7.

!stDatiOD ot thon prodveUOD. tuBctioDa 1fU ell attapt; to refine

and develop existing prod'QCtlon theories in the ti(jt~d ot _ero-economic

research of Korea. Each ot the assumes thrsca inputs for production~

tLm..1 capitaJ., labor aDd. liquid. aneta, except tor the~ Actor

1!here fertUiser appli catiOD 18 incJ:t1fk4 iDatNd of "DfIJ'I'. Lack ot

data m:l 1BcoD81steDc7 had delqed e,Bt:1Jlation of Cobb-Douglu type

production tunction with all those variable. in Korea.

The m8't diatinctive tnture ot these prodw:tioD f'unctiou 1. the

hlclusion of a t1Danc1al variable as an explanatory variable. Attempts

to estimate such production f'unctioJ'..s have yet to appear in the econom

ic lltarature, to the extent of the author' 8 knovlcsdge. Therefore,

some justL..t>;lcation aJJd elaboration 18 required 1Jl order not to be sub

jr.~ to open critic1s:m.

GeneralJ.y, monetary pheno1l18D& have ben stwlitld tor short-run

equilibruim~ in emp1ricu rGtsearch work. ReceDtJ.1', a group or

monetar,r eoOJ1Omiats led b:v the UniVElrsity of Chicago Prof.essors have
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endeavored to integrate the monetary sector with the real sector in a

model of economic growth. 2

Those theories, however, largely start from the proposition that

cash balances influence consumption, saving, and investment behaviour

by affecting utility functions and portfolio choices. Although a dif-

f·€'.r~nce of assumptions is apparent between tilese theories and our

production functions, it suggests to us a possibility of utilizing the

money factor for the explanation of output growth.

Three basic assumptions underlie this incorporation of a financial

variable, MS, into the neo-classical production function. They are:

1) ;.. production unit is equipped "nth fixed capital goods and

working capital. They are mutually substitutable within the finite

pl&nning horizon, and the ratio between them is planned according to

the profit maximization principle of an individual firm.

2) Production activity of an individual firm is greatly affected

by the availability of liquid assets. Disregarding the constraints

given by amounts of order offered, a firm would contract or expand its

production by laying-off or operating overtL~ according to its credit

availability. HS is considered as the proxy variable of the aggregate

liquid assets of the production units, private or publico

J) 113 yields its own marginal products. Returns to the services

rendered by M:3 are paid as interest and divide!l.Ci paYJ'1S!".ts, 'hich are,

---2

Sidrauski rll, pp. 575-585 7; Sidrauski r:.? 7;- - - -
pp.. 265-87 7; Y':-icdroan r3 7; Gurley and Shaw /4 7~-- -- .._-
pp. 676-684J and Patinkin £12 7

Johnso!'l 1:5,
Tobin C13;,>



in turn, based upon the social opportunitY' coat of money.

ThlUj the general form of our new production function is:

( i) IT = ,-.t..".. :~. hL.\ 1.0

\\here ])-'>0, 1)~>O,

giving:

(ii) V 1Il ALt6 (K~/(1 ...J,)MS1"/(1-"') )14,

(iii) u At'(K(MS/K)l...,9/(l..,o'o) )l-~

In equation (i), 1'5 is defined as an indepement factor of proa.uction,

tv ~ substituted freely for L and K, with its marginal products

expressed as:

~v-
(Uf)

v• y_.

If)

lIhere the value of y is determined independently from L and K.

Equation (ii) defines MS as working capita.: which is sUbs:.it.u-

'table onl.y for K, the fix....~ capital goods. This only decomposes a

~lS assets into two different-types of capj.tal for the comparison

of their different productivities. Thus the marginal product of

M3 is:

-
!L • ~ · ~ O!I (l...t,) y. (1- ..1!.-) ...!
~R:i aK ~M3 K l~'" M)

• (l...c,..~) !...
1'5

where K is defined as total capital or I£+K. Although the OlltCOlTle is

the same as that of equation (1), its implications are different. in

that it aa:zumes two broad.ly defined factors of production. 'y-:: not the

1J1
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homogeneity of one of those factors whereas equation (i) assumes three

factors of productionoJ

Equation (1) assumes two fact()rs of production, where K is defined

as reaJ. fixed capital, and MS sa the capacity 'Utilization variable of

capital goods. If) contributes, ' production onl7 to the extent that it

increases the rate ot utUization ot capital goooQJ and its services

are paid from the 5bare of cap:Ltall) Therefore, unless !fi/K is not

assumed to affect utilization, that is y~, the T&te of utilization

reaches the ma.ximum when m/K-l.

Vhether to treat this financial variablt; a;s a fa~tor ot product-

ion, distinguished as an alternative asset to real capital, as in equa-

tion (ii), or as an independent factor from. capital or labor, as in

equation (i), 18 a hypothesis to be further developed theoretic~.

Me .J. Bailey shares this position, and state3~

"Whether or not cash balances are a variAble independ
ently influencing the relation betweon conat.l."1'lption an9. income,
there is no question that thq are a factor of product·ion~

----- To aome extent it 1?S clearly true that real cash bala.
ances are a factor of production) they reduc~ the o'ther re~

sources required for a given level of producti0n, b~· facil··
itating ~ntso ,,--":-Caah balancea held by busir.C;3fj fi rms
are obviously a productive service s1."dlar tv any ot.her.

j
The :sar.~ can £lso be done for the labor factor by disaggregating

it according to skill calsslficat1on1 or for cap:l.tal goodsjl by decompo,
ing machiner:;' .:~ccrding to its efficiency, such as domestic-made or im
ported in the dt:.s.l econ0l!tV'. Therefore, if tha bomogl;>neit;y of capital
factors is assumed, that is] IS.." then it become~ the usual nec-classi
cal two...:ractor production function, and o~ the definition of capital
differs from. that of ecp:.c.ticn (11) 0
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---------- It should be noted that the proposition that
real cash balances are a factor of production, which it
necessarily t.rue, is distinct from the proposition that
they are a functign in the consumption runC·tiioD, which
need not be true.

It is quite reasonable to UlllDDe that the fimmcia1 variable 18

a factor of production. From a m:tcro-economic standpoint, it is the

working capital that constrains the level of production. Government

fiscal and monetaI7 policies are lar~ aimed to stimulate product-

iOD in addition to the purpose of attaining stabilisation of the Gcon

orq. Such 1s especiaJ.lT true in~ Korean ecolJOD\f, were the Govern

EDt development plans lead tbe growth path of the private sector, and

import, fiscal and financial policies are co~1d.red &1 a choice

between growth and 8tabUisatioJl.'

For those who take a le8s positive position on the role ot the

financial variable in the product:lon function, it mq be 1Dterpreted

as a mere capacity utllization variable as 1D equation (111).6

4
BaUey r 2" pp. S9-61 7

S - -
In addition, it vas ::t.mpo88ible to e&tiJlate the Cobb-Douglas ty-pe

production tunc1iiona without introduciDg this variable. st"ti"tic41
data vaed to be blamed for its failure. But the. new production func
tiona fit very well, which JDIl' both demonstrate the relevance of
imiroducing the fiDaDcial variabl. and improve our coDtidenc. in our
statistical data.

6
This is only a conceptual difference; the extent that MS affects

the production fwct10n (~e deduced coefficient of 105) 18 the SUD

for each equation: This, however, reduces the chance of being involVe<
in criticism concerning the dafin:LtioDS and assumptions of the produc
tion f'unctioDo
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1~ohniques that utUize C <jIClciV adjutaam variables describing the

rate o:f utilization have been occaaiOD8l.l7 used rar the esUJaat.ion of

productior functions. 7 This increaMs erricieDC,1 ill eatiIaatiDg mw:

tural equationa and projectioxm. Iutroduction of the veather d....

1,ar~able and fertiliser application talls in tbia case.

Produc~ion~\.:...t1on of the Primary ~or

Pr imary sector value added was assumed to be a funatioD of' begin-

ning-of-year capital stock, labor, .terti.l1zer application and 1i'lM'tber

conditionB 0 In addition to two basic f~ctors of product..ion, an irlter

mediate input, chemical fertilizer application~ el'1tered in the prodllC-

t ion function as an explanatory variable lIbich influences factor

productivity changeo

The land variable was not used in t.he sqtJat.ion due to its char-

acteristic of fixed supply, but ita productivity <-~ vaa explained

by fertilizer input and weather condi~1ons(t ;.bather d'U1'fJl'qf i8 chosen

by extrapolating time series data of agricultural output such tha~ 1.\

takea value.3 of -1, 0, and +1 for unfavorable, neutral, and f390rable

weather conditionso

(IA) log!: • -o.4SS + 0.030 nW + 00 621 log ~ + 00 067 log !!
La (00146)* (0.013) (0.062) La (Ool.027) La

R2 D 0.969 (19S7-1971)~~

7
IUein, Ball, Hazlewood and V21ldo_ r7, pp. Sl-S2 7; Adellaan and

Kiln rl, pp... Bo-81 7 --
-:~ The JrUmber in parentheses denottu standard error of' each co

effj.cieut.

**This denotes the sample observa't1oll period..

11L



R2 • 0.982 (1960-1971)

The obtained funotion indicates relatively low marginal produc

tivit:v- of labor (MPL), which explains labor int'!nsi.v8 nature of Korean

agl'ic:ulture. outward migration of labor and capital formation ill the

agricultural sector, however, has raised MPL by 67~, 'from

14,960 won to 24,950 won, over the sample period 1957-19n. Meanwhile,

output has grown by 63 per cent, and marginal productivity of capital

(HPK) decreased by 20 per cento Whereas growth of capital stock was

the largest factor in output growth, accounting for 94 per cent of

tha annual. output growth rate of 306 per cent, the contribution on the

part of labor has been negativa.8

Fertilizer input was also an i11l})Ortant determinant of agricultural

production which accounted for the rest of output growth. During the

late 1950 l s and earlier 1960's tertj~izer input was especially signif

icant in inducing 01ltput growth of this s8ctor.9

The estimated function also found out the dependency of agri~\ll

tul"al production upon weather conditions, indicating 8. 6 per cent range

oE output f'luctuation between good-orop and bad-cr'op years.

Comparing two estimates of the production function based on sample5

of different s~es, we find that the coefficients for capital and fer

tilizer are decreasing, and those for labor and the d~ variab:i.e

8
See Appendix I for the detai

9
See Appendix 10
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ncreasing. It acoords with our general observation that the effi..

ciency of capital and fert1J.izer 18 decreasing due to cont1nu1ng cap

ital .formation and chemical fertiliser application, and that labor

productivity is increasing due to the slower rSLte of growth of the

labor force than that of capital stoclc and fertiliser use. The

higher coefficient for weather dUDlll\Y .... to rinect the lION abrupt;

change of weather conditio~ in the 1960's.

3.2 Production function of the m1njy and manufacturing "ector

This sector prod1I.Ction function incorporates monq supply aDd

technicaJ. change into the general Cobb-Douglas type production tunc-

tiona The function assumes constant ratio of mone,y 8~ to the

holding of liquid assets of each sector over the sampl& period.

(2A) log Vm • -1~S62 + 0.641 log ~ + 0.133 log MS + Q.0743 t
]M (0.28) (0.29) LR (0.12) DB (0.011)

R2 • 0.945 (1957-1971)

(2B) log Vm • -1.334 + 0.657 log JtIIl + O~l6L log Ie + 0.0842 trm (0.13) (0.15) tm (0.064) ~ (0.0092)

R2 • 0.988 (1960-1971)

It was found that the growth elasticity of output wu 0.641,·

0.226, acd 0.133 with respect to fixed capital, labor, aDd JlDD51'

supply, respectively.

As discussed in the prev10lUJ paps, the coefficient for 1101187

supply has different implioationSJ depending upon the definition of this

variab1e. Treating this variable as working capital, coefficient for

capitaJ. in the broad sense was 0.774. where itwaa 0.64l for fiDd cap-

1)6
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ital and 0 0133 for lIOr1dDl capital. If we regard H)/I u a capac1t7

utw.z.aUon variable tor t1Dd capital, coefficient for fixed capit-sl

was 0.714, where the ooet!1c1cmt for mIl vu 0.46$. For each cue,

the production function 1fU reduced to the follov:l.Dg forma:

(2Aa) va. 0.21.0$_07" 1-.226 (Jt'lle828H;.172).714

and
(U"o) ~ r.a O.2J.oe.014t L-.226 (~~).46S ).174

f!I
A relative:q low Qoef'f1cielrl; tor labor u compared with that of

capital as a lihole reflects the production struc,1iure of developing

co'LUltnes. The capital-output ratio has been si;e~ decreasing, t~rom

5 in 19$7 to 1 0 5 in 1911, 1JIIp."b'ing utUization of ex18ting capital

stock dur1.ug the saple period with the aid of upana10nary monetary"

policy. Marginal product1v1t7 of working capital (MFH5), accordinglY'

decreased by' 2 per cent, Wi] e MPL has incNuM by' 127 per cent,

froll 34,100 won to 71,400 von, ami MPK b7 2$9 par cem.

The average aDUal growth rate of 14.1 per cent during the 8av:.:~.(·

period ms;y be divided into a COutribtri;1oD of 12.8 per cent of ths. p··.u-t

of labor, 2J. 0 8 per cem through t1.1D8d capital formation, 1307 ~!" ~'!'~

through growth of JIDD81' auppl;r, IllDd $0.6 per cant fro. the total pr(l=

ductivity f'actor.10 Aauuriug thi. total. productivity' increase i~

equa.1.l3' distributed, the contrib\tion ratio beCOlllllt8 45 per cent fl"JT

cap1tal, 21 per cent for labor, IIDd 28 per cent- for BDH1' supply.

The contribution of capital \fU *spec1aJ.l;y high since the DI1d-196: ~ ~

it aCI,}OUDted for 29.1 per cent of the amma1 output; growth during

1965-1971 against onq ~105 per cem during 19S1-196S.

10
see AppeM:Jl' I.
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Elasticity of output [;!'oHth with reGpeat to labor 18 lower in

equation (2B) than that in equation (2A). This reneeta taster growth

of MPK than that of MPL due to labor absorption.

3.3 Production Function for tho Social overhead Sector

output of this se<:tor was al80 assumed to be a function of

labor~ .f'i...x8d capitals money supply and technical p:rogrl8i5~41

va Ir' l'5(3A) log -- • -2.,48 + 0.848 log -0 + 00 0,3 log -- + 00077 t
LO (0 0 413) (00 244) L (0.158) LO (0.011)

')

n"· • 0.924 (1957-1911)

(38) log ~ • ~2.184 + 0.629 log~ 00 110 log~ + OG079 ~
L (0.45) (0.31) LO (0.19) L (0.012)

R2 • 0.928 (1960-1971)

As in the case of the production function for mining and manufac

turing, equation (JA) was reduced to:

(3Aa) VO. 00 0782 ee071t tp.099 (~.941MS.059).9l

and

. ,901
I

The growth el,~8t1cities of output were folm1 1;'0 be 0.848, 0.099,

and 0.053 with respect to fixed capital, labor, antl me.,. supply. The

effect of capital formation in induc:lng production wu domi.Juurt whilo

th05-9 of Labor am of money' supp.l.y' wore n9gl1g1bl,e, which should be

l.ar~9ly due to the shortage of pt'Oduc:tion capacity and full capaoity

operation in this sector.
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Eq'ugtion (.3A), howver, does 001; seem to roficct the real produc..

tio).} structure of this sector at prti~eut, since this shortage ha.e dis-

appeared aa a re8Ult ot the weabl.. capital torrution in this sector

d:url.ng the second b.aJ.£ ot the 1960' B. This can be seen IIOre clearly

by a comparison of the two production functions J equation (3B), the

estimation at which ralied DOre upon the recent behaviour of variables ~

8l10W5 much higher coeff1c1enttJ for labor and money supply, and a lower

one for net capital stock.

During the period 1957-1971,·th~ capital-output ratio deeres~dd

from 13~7 to 5.4. MPL werrt up by 128 per cent, MPK by 154 per cent

and MPMS by 1 per cent. The average growth rate of output in this

sector of J..h.9 per cem was mostly ·a.ttributable to the growth of

capital-stoek, explaining 40.8 per cent of output growth again.st 5.J

per cent tor empJ.oym.m;t increase, 5.0 per cent for money supply and

the rest for total productivity factor. II

3.4 Production Function for the Service Sector

Production in this sector was related to capital fiCiock, la.bor and

the money supply. 12

n
See Appandix I.

12
In view at the fact that this sector is· gaXlel"ally r\SglU'"'~ed ;,,8 e

sponge sector for other sectors, the trend variable wa.s deliberately
nat used in the 88timatiol1e
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va KS M) 13(U) log - • - 0.736 + 0.213 log a + 0.376 log 8'
LS (0.18) (0.094) t (0.(>S4) t

R2 • 0 0 609 (19S7-19n)

givings

(4Aa)
and

VS • 0.497 L&hbll (~.362E.638).,89

(Ub) VB. 0.479 V'.4l1 (K8(~)1.S06).S89
K

The growth elasticity of output vas found to be 0.213 tor tiDd

capital, 0.411 for lahor aDd 0.376 for IIIIODq supplT. It indicates

that increases in liquid assets and employment larl~ expaDied

output in this sector during the sample period.

The effect of KS in inducing output is 10 "roftg in thia sector

that it camot be s&felT regarded as a mere capacitl ut1l1sation

variable. In fact, the even higher coefficient for DSOIJ81' 8upp1.y'~

that cf fixed capital indicates that liquid as8Gte are an nen Jlll)re

important factor of production than fixed capital. Credit avail abil

ity was an especiall.7 conatrain:ing factor durins the earlier Jilase of

Korean economic developD8nt. As the tigbt credit condition haa been

eased, MPMS in 19n bas decreased to two-fifths ot the 19.$7 level.

This expansion of credit SupJ1l.7 accounted for 70.3 per cent of the

growth of value-added in the sector againat 2S.8 per cent fro. th~

employment increase and 3.9 per cent from the p"owth of capital stock.

13
The altematiV8 tuDct10n pvu*

(413) log ~ • -o.79h .. O.OSl lOI~ + 0.369 log ~ R2 • 0.924
IJJ (O~'l$~ (0.10) '1. (0.044) L5 (1960-l9n)

which iDd1ca1ies ._"it::!•• HPK. Although a low correlation between
capital aDd value I".ided :I.D tIWI 84tctor 11.. expected, this extraordi
Dari.l7 low coe1'.f'1c1eDt for caplta.1L hu I1Jd.ted practical uaetu1Des8
iD tid. tuDct1oD.
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The low coefficient :for the capital stock ihdicates a relative

abundance or capital stock in the earlier stage of the sample period.

Despite the fact that further fixed capital formation was continued

sufficiently' to reduce the capital-output ratio to 4.4 in 19n from 10

in 19n, MPK still went up by 126 per cent, due to faster rate of

growth of money supply than that of capital. HPL, however, did not

rise so fast, probably becauae of the relatively high MPL during the

initial period and the high growth of employment in this sector.

4. Depreciation Equations

A fixed aaargiual rate of depreciation to the beginning-of-year

capital stock was applied in the estimation of the depreciation equa-

tions. Data for the depreciation allowance for fixed capital were

taken as a pro~ variable for depreciation and obsolesc$llce, as no

other information was available ..

(5A) na • -1.632 + 0 0 069 Ka R2
a O.~81

(0.485 ) «('.0028) (1957-1970)

(5B) na • -8 0 l41 + 0.072 ~ R2 • O.. 98C
(0064) (0.OOJ5) (1960-1;,170)

(6A) rfl .. -49.031 + 0.147 ~ R2
a (, .. :~8h

( 2.49) (0.0054) (1957-1.:;' 70)

(6B) rP ... -520051 + 0.152 J(D1 ':)2 ... C '::>0.0•wet ...... ,

(2049) (0.0052) (1960-1970 )

(7A) nO • -10.219 + 0.0042 KO !?2 • 0,,9l5
(2.04) (0.0037) (1957-1:=>10)

(7B) no .. -90576 + 0.041 KO Q.2 • 0.893
(2 0 79 ) (0.0048) (196:)-J..97') )

(8A) os • -12.419 + 0.045 KS 112 ... 0.926
(7.28) (0.0031) (1957-1970)

(BB) f!J • -81.158 + 0.0,0 K9 rr2 • 0.941
(8.09) (O,OO4l) (196O-19·!0)
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An:s' of these equations shows high marginal rate of dep-l'eciation

wtdch l'Da\Y imply a I'\)latively high rate of ob~olescence and substitution

of machinery in tha econ0rrt1_

5. Consumption ~ctions

Consumption expenditures were disa.ggregat~d into private con-

sumption and public consumption~ Such dis4ggregation was necessary

in view of di.fferences in consumption behi:wiour between -two sector5.

5.1 ~t~_Consumftion Expendi~~

In an attempt to determine the different consumption patterns of

the rural and non-rural sectors, i.neome was di.saggregated into agricul-

tural income and non-agricultural income. The h;ypothesis of different

marginal propensities to consume is worth a te~t in view of the dual-

istie nature of living standards between urb<..n z'r..d rural dwellers.

Further, the Duesenberry-fudiglioni type ,!".;~t..t:h~t effect was tested

so as to lTlBasure consumption response to CI'Uuent, inc('!!le and previous

consumption" Hence the function takes the fen',);

cr = clIt + C2~ + cJCf_l + a

where ya and yna represent ruraJ. income
cl

appro:x:Lmately ..- for the rural sector
1-0

sector, if assumeJ that relative income

MPC for the rural sector is:

and urb,.'n income. MPC is
c

2
and - !'or the non-rural.

1-CJ
1 ·, ....4. t· J.heve.J.s are COflli"ant over :urIS.

1Lt2



~ • 0.99c1

(19S1-1S'Tio)

R2 • 0.996
(l951-19n)

22

In both cases agricultural. output ana. non-a.gx1.cultural output

WeN used as pro:q' variables to rural aD1 non-rurlLl income. A further

adjustment was made by' deducting direct taxes trOJll non-agricultural

output on the assumption that direct taxes do not affect the disposable

income level of th9 rural sector but do arfect that of the urban sector,

and that 1nd1rect taxes and transfers affect incm. levels of the two

sectors pt"oportiona1l¥0 Two 6tage least squares llen also applied in

the estimation only for the purpose of reference. 15

(9Aa) cP· 90.J.4.3 + 0.496(VU-DT) + 0 0 160 ~L + 0.459 cP-l
(31.64) (O.ll) . (0.10) (0.16)

a2 • 0.999 (1957-l971)

(9Ab) cp • 182.643 + O.800(vnA-DT) + O.JJ~ va
(23.31) (0.021) (0.11)

(TSLS) cP a 181.556 + o.800(Vna-JJr) + 0.316 va
(40.01) (0.031) (0.19)

14

where C~_l • 01yt.l + c2tel + C)Ci_2 + a

It all past incoms are assumed. to be equal, then 1t properlJ' reduce
to:

~~ 1 acP ~CP
~ • cl(c + cJ + c3i ..> • c(r...c) a1nce ~ i-1 • °1 + oJ t-.2

t 3 Yt-l ~t-l
ADd the same applies to MPC for the non-rural sec·tor. As this assum
tiOD is not. relevaDt in the Korean context vhM"e put incomes ~r'3

on the ri.sing treD1. MPC for sector 1 should be less than ~.; (....::-) ..
It can onJ..y be used as an approxi.:lJate to MPC. • 1-cj

15
TSrs estimators are inefficient in a cue were the predeter

m1ned variables are lagged endoge1lElous variables, since the residuals
of the regression equations were h:1.gb.ly correlat.ed. M>reover, it was
hard to expect the efficiency or TSIS in obtain:1.ng consistent estima
tors ~a\1Se o.f relatively' short seLMp1.e observation p8i"iod. Cons1.der
ing their mutual iuterdependence, ~,ign:ificance and mul'ticoll ineAl'iiiies,
the .foll~vinS variablJ8 were sele9t,ed for the TSLS eGt;imat,ion: Cg

1.

I, MX+N8' J ~, ~+H", PiFPiw,~.
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a2 III 0.9981
(196Q-1971)

a2 • 0.997'
(1960-1971)

(9Ba) Cp • 101.993 + O.S29(Vn&-Dr) + 0.14 ". + 0.4l2 eP-1
(62.07) (0.16) (0.12) (0.23)

R2 • 0.999 (1960-1911)
. -Da a

(9Bb) Cp· 210.162 + o.809(v- -DT) + 0.213 V
(29.04) (0.022) (0.13)

(TSIS) cP • 210.223 + O.809(vna.IYr) + 0.211 va
(41,~1) (0.032) (0.18)

It liaS observed that the MPC -of the non-rm-al sector 18 bet__
,

0.8-0.9, whereas that of rural sector'i. aroutld 0.3, 1Dcl1cat1D& a.

highly dualistic cons1mlption structure.16, It wu' further foUDd that

such unbalanced consumption pa;tterl18 are a continuing characteristic

in Korea, as we compare two groups of estiJDated c::oDlJ1DllPt1o11 f1:mct1oDa

based upon different saple obHrv·ations.

5.2 Government Conaumption Expenditure

Government expenditure vas related to goven:lll8Dt l'8V8mJ8. 17

23

(lOA) Cg =49.505 + 0.331 OR
(1.98) ~(O.OlS)

(lOB) C
g

D 47 8 83S + 0.339 GR
(2.59) (0.018)

R
2

• 0..975 (1957-1971)

R2 • 0 0 974 (1960-1971)

16
The marginal propensities to _.consume are derived lUI 0.92 for

non-rural sector and 0.30 for rural sector from. equation 9Aa.
17

Attempts were made to est1DD:te other equnions with add1:tioDal
variables suqh as laged endoieDDU variable ard JlUI£ber of govermaBnt
employees (118).
Thq are: 2 . .

Cg • 13.923 + 0.lS0 OR + 0.68) C!J. Jl ~ _. 0.971&
(8.35) (o.OIU) (Oe116)' (19S1-19n>

cl • 67.232 + 0.406 OR + O.~ wi .g;. .• 0.918
(12.6$). (0.0$) (0.060) (39S7-1971l

cK • 6.J.92 ... O.us. OR + O.o2k .s. + 0.736 c!J. a2. 0.990
(18.83)'0.088) (o.QS:L) (0.20) (19S7-1971)

til.
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I -
:(n accorclance viththe polley orientation ot this JIIWJ<l$l, th~

.:C:LxI3d capital formation tuDction wasdes1~ toO locus on the ~ff~ct9'

ot show f'rcrsl outside and to have 1N"dmma f'onca.sting capacity.

'llleref'ore, emplwJis was g1'98D to 8tItim1i1!tg aigni.f'i~ coeffici~m:.a

tor rin~ncial variables such as gover:JD.mt non-coM"Jeption expenditlll"?

and lOOney ,J apply•

Sectoral disaggregation of' f'uted ca¢t.a1 f\>rmatic:! wa.5 :..n line

with that of production. Except for t..lte mining ;mi manufact.llI'~..g

sector, each sectoral function va of' ths acce1~ator tn>e, includi.."tg

past c'1ange of output am the lagged endopnous variable. A lagg~d

endogenous variable was introduced in the equation in order tc ~tlpple··

ment the llmita.tion of this equation in aplaimr.g v~&tioms of inve:3t

me:It demand cauaed by'~ or over.. utUi-zat.ion of cap8.city. Thus the

pneraJ. tom ot equation is:·

11 .
cg • 13.713 + 0.IS8 GR + Oe672 c~ R2 • 0.990

(8.93) (0.048) (Oo17)- (1960-1971)

Cg
u 6)0232 + 0.391 OR - 0.070 Ng R2 • 00976

(16.65) (0.065) (0.075) (1960-1971)

Cg ... -2~699 + 0.087 OR + 0.051 Ng
.. 000'75 cg

l IJ2,. 0 ..991
(21003) (O.·09S) (0.059) (Oo21) - (196V-1971)

Although the fi1iting of each equation was good, they did not give
stable estimators as the 88BP'e sises dit£m"o

14S
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..:r i ...ssumad that past income change.s are constant over time, the invest-

ment accelerator becomes~ 18
1-v2

60 1 Gross Fixed lEVestment in the Pri!l!:a£Y Secto~

Investment demand in this sector was usumed to be determined by

the investment level of the previou~ year, paS1i changes ot value added

in tbis sector and government non-consumption eX)X'nditures. Because ot

wide range of fluctl.\&tions of agricultural out,put~ in Ule past, averages

of the C!hange in agricultural production in the last two years were

used to determine the accelerator coefficientp The financial condition

of this sector was assumed to be atfect.ed by the non-coD:lwuption expend.-

itures, but only slightly by' the money supplYo

(llA)

(liB)

Ia c 6.411 + 0.120 sg + 0.334 ra + 0
0
093 (6Vt_1 + AV!_2)

(J.07) (0.06) (0.33) (0007) 2

R2 : 0.922 (1957-1971)
(Avt_l + AVt.2 )

18
u 6.981 + 0.121 sg + 0.300 r& + 00108 2

(3.69) (0.06) (0.38) (0.09)

~ • 0.904 (1960-1971)

Investment levels in this sector appear to be grea~ depeJ¥1eDt

upon the direction of government fiscal policies, e5peci~ gov.~IJiiiIIJt

i.."1Vestment. The investment accelerator is between 0.09-0.1$, iDdicat-

-.' 18
It '" 'V1

4Vtw l
which expand.s "to:

1:,
+ V2It_l + a

(Vl';~Vt_i_l + vi.)

AV
t

_
1

I &:
t
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ing a lack or sel.r-:financinl abill:t;r tor capital formatioll in this

sector. The high coefficient tor its 0lJII lagged ~'\1e represent. a

output. The equation &8 a whole renecta rath~ the autoDaOUII ature

6.2 GrOS8 Fixed Investment in The Mining and. ManutacturlDg Sector,
The investment demand equation. of this sector was &S8'U118d to be a

function of the laged value or imports of capital goods ADd the 1MJDI/T
.

8U~. As prioritY' was given to obtajning a sign:i1'icant coefficient

for the financial var.iable in the equation, it vu DeCe88&rT to om.t

some variables with theoretical justification on accouut ot the stroDg

19
muJ.ticollinearity with the money' 8Upply. BesidllS, 'the put iDY.at-

D'fJ6IAt babaviour appeared to have a strong tendency' to catch up with the

'"treDd, whieh had l1m1ted the use of lagged values of inve8tlHmt U1d

past Changelll of production.

19
Alternative equations which were esti.l1ated bU't dropped. in the

model ~~ification beeauae of thelle reaao~ are:
:rJI • 6.746 + 1.1S64V~+ 0.082 (Hi + 5 )

(0.533) (O.ll.)
R2 .. 0.900s (1960-1970)

ra • 6.021 + 1.401 A~l + 0.077 It}
(0.34) (0.129)

. R2 • 0.914 (19S5-l970)

rn • -o.S39 + 0.368 ~1 + 21)070 If) - 8.173 ·yIl1
(0.185) (o.luS) (8.286)-

a2 .. 0.954 (1957-1911)

ra • -00615 + 0.480 Jl.1 + 2.060 H3 - 12.S41 6~1
(0.255) (O.SOB) (12.609)

R2 • 0.947 (1960-19n>
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In ~s equation, past levels of imports of capital goods were

substituted for past changes in value added for the enluation of the

accelerator coefficient in this seetoro As will be seen in the import

equatio'.tIS, imports of capita.l goods are, in turn, detena:i.DBd by the

level of. fixed iDvestllrmto Therefor,'), it mq be said that this model

assumes a multiplier-accelerator relation betWHD 1JIports of capital.

goods and investment in the m.1.ning and JDanufacturiDg sector.

(12A) 1m • 2.920 + 0.206 ~1 + 0•.389 KS ~ • 0.SS8
(13.32) (0 0 29) (0.31) (19S7-1971)

(12B) fl· 3.296 + 0.169 1f1 + 0.416 It) R2 • 0.838
(19.77) (0.38) (0.42) (1960-1971)

The estimated equation iDl:ti.cates that 1JIvestlmJt d_nd in this

sector is largelY' determ:1Ded b;y the· availability of domestic :tiMnc

ing o The equation also abows that the accelerator coefficient ot

imports of capital. goods in inducing capital formation in tb.1s sector

is 0.2, which refiects a rather 1011 dependency of investllrmt demand

upon the availability of imported machineries. ComparilsoD of the~

equations based upon different suple observatioDB .turther 1JJdicates

that the dependency of the· 1DYestmrmt deJ!l8l'd upon .t1mme181 ava11 • hi1_

i t1' is higher and that upon 1JIp)rts availability 18 10lftJr in the

recent periodo

6.3 Gross F1.Dd.~ 1J.a Tbe Social Overhead sector

FiDd :lxmtstamt :in social overhead vas rUated to the change in

non-agricultural production 111 the previous year, the lagged value of

investment or 'the sector, ami gcJnrJl1lBl1t non-consumption expmd1:tures.

1h8



external.ities it 1i1volves, the availability of government finance and

the change in non-agricultural ~ductionwere aas1JMd to affect inve:

.eDt demand in this sector.

(lJA) 10 • 22.016 + 0.877 sg + 0.034 ~1 + Oo368A~
(8~81) (0.30) (0.19) (0.26)

R
2 • 0.974 (1957-1971)

(13B) :ro. 22.055 + 0.941 sg + 0.014 ~l + O.341AV~!
(10.45) (0.40) (0.23) (0.33)

R2 • 0.969 (1960-19n)

(13C) to· 6.245 - 0.074 ~l + 0.634A~ + 1.025 si
(14.13) (0.35) (0.62) (1.20)

R2 • 0.968 (1965-19n)

The estimated coefficients differ eo great deal in three equatior

iDdicating that the function relationship has been c)umgLng in the

last 15 years. This sector was initially endowed with little capita]

stock, and sizeable investment has followed subsequentl,., especially

during the second half of the 1960' s" which has resulted in sufficial

and probably excess capacity in this sector.

The investment accelerator coefficient l~ between 0.34-0.63

with respect to the change in non-agricultural value added, 8lld the

multiplier between 0.88 - 1.03 with restpct to govermnent financing

during the sample periods. It mq be said that there vas little

dynamic adjustment in the behaviour of investment demand in this

sector.

6.4 Gross Fixed Investment in The service Sector

In -c.hia sector investment demand was assumed to be derived from

this sector's production change in the previous year and availabillt
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of finanoing.

(J.4A)

(J.4B)

r& • -5.880 + O".322.t11~1 + 0.3,9 ItS ... 0.438 I~l

R!- • 0.986 (1957-19n)

18
• -S.901 + OoJ474V~1 + 0.381 It) + 0.434 I~l

. (, •.'36) (0.2S) (0.22) (0.36)

R2 • 0.983 (1960-1971)

The ftmctional relationahip vas quite coDadstaut in two "ample

P'3riod~ 0 The accelerator cosfficient with respect to the past chango

of it~ own production ia 0.32. The high coef.f'1c:ient tor money ~,

0.36.. indicates heavy d/apendency of its investmlmt demand upon f1nan-

cial availability. l'hf~ eoeffic1eJ1t for the lagpd. term repreaents

dynamic reaponse of investment in this PJar to that in the previous

year~ an initial risla calls for a subsequent secoDdar;y rise.

6.5 Changes in Imrel11toq

Accumulation oJ.' inventory was related to the change in agricul

tural production and in non-agricultural production. In general, the

statistical fits Wl~re' poor, probably' 'because of inaccuracies in dat·a.

elSA)

(JSB)

Ii • -.0.142 + Oo483AvCL + O.41~va
(4.28) (0.14) (0.11)

a2 D 0.704 (1957-1971)
i

I • -4.122 + 0.4$14va + o.SS6A1Jll

R2 • O.1al (1960-19n)

The dependtmC)T of inventory accUlllUlat10D UP)D the production

changes in the agricultural Doctor and jn the m1J:I1ng and manutactvr

i.n€ sector are both 0.48. But the dependenC7 upon changes in mim~g

and llaDUtacturing prodtu:tion becomf~S h1Bher accol"d1ng to squation
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(~5B), which probab1.y" refiects the more roa.nd...about product1oD and.

salea structure or the sec1ior 1n the recent period.

7. !!Rort Fun9t~ona

Total imports are d1saggrepted into 6 categoriea: (1) 1m;port~

ot machinery' and eq,ui}3DlDt, '(2) iDtermediate goods tor domestic dnenc:J,

(3) intermediate goods for ~rt., (4) fvelll, (S) p-aiDa and (6) eer-

'tn..., ot which the 1aat two categories were treated as emgenoua.

Import f1mctioWl in general are doa1ped to evaluate tIM elasticity or

~ice var1eb1es and the Jl!!argt naJ propenait7 to import:. nth respect to

production, export, or fiDei imreatment, aDd the dy'nUlic response I)!

this year I 8 1mporta to th. previous lervel of imports,. '!he price ""7.';. ~ .. '

able waa computed 1D the following v81':
p~

~ .. (OER + TMR) a ..._ ja~
PIli

-20 -' -"
The liguru were obtained fi'fJIl Kill L7J

lS1
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PIV~ do_et1c wholesale price 1Ddex, 196$-100, vh1cb

should ret'lect the re&l aDd relaUv8 exchange

rate on ~rt••

1.1 J:mports of Hach1.nel'l and ~u1PJ!!nt

In this category imports nre related to the level ot fixed in-

vestment an~ the ex~hange rate on imports, ~ul account vas taken of

(:::nur.dc res!)cn~e. Tmports of capital goods llere greatly increased in

recent years, which might have entailed changes in the structural re-

1ationship. Therefore, long-term observation of samples did not appear,

so as to increase the reliabilit7 of the estimated. equations. Rather,.

an estimation based upon a short sample period would give a better anal-

ysis for imports of capital goods.

(16A) ~ = 1.656 + 00 443 yf - 0~095 pm + 0.028 ~l
(13.30) (0.066) (0.060) (0.16)

R2 • Ow986 (1957-1971)

(16B) r1<. 30.009 + 0.4lU. If - 0.200 pm + 0.026 J.fl
(33.89) (0.073) (0.1) (0.18)

R2 • 0.985 (1960-1971)

(16C) If· 31.845 + 0 ..553 r - 0.291 pill - 0.183 J:.1
(259.15) (0.33) (0.79) (0.56)

R2 • 0.978 (1965-1911)

I~qU(l.t i.nn (1((:) indi.cates that the marginal propensity to import

~·:iL::.::s'pect to fixer! i.nvestment lies between 0.47-0•.55, taking acco~t

21
of the co&.fficient for lagged terms.

21
The same operation as in footnote 18 applies to the comput.~ion

of the marginal propenaity to import here. 'l'hat is, if the level of
imports of capital goods is asuwned to be tho same for every period,
MPH with respect to fixed inventment 1. 0.47 for equation (l6C), 0 0 46
for equation (16A), and 0.4$. for equation (16B).

1$2
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DepeD18DC7 ot do.atic .fiDel 1nveat.nt upon tore1p capital gooda was

greater in recent period, .. the tb1.rd equation 1Dd:1cat... The exchani

~ate eJ.ut1cit;r tor this catelO17 iaport. 1s -0.69. The ne,atl",. sip

ot the coefficient tor the laued tel'll in equation (16c) reflects the

e.ttact of accumulation in ~th 1Dve8tll8Dt aM 1llIIporta of machine17 and

equipment.; _

7.2 I.1tlE.rts of Intermediate Good.! ~r Domestic~mand

Imports of this catego17 were assumed to be a function of value

added in mining and manufacturing arid the exchange rate, and dynamic

adjustments were also taken acco\lDt, of.

(11A) ~. 98.833 + 0.417 vm - 0.254 pm - 0.191 ~1
(22.81) (0.067) (0.068) (0.22)

a2
III 0.981 (19S",-19n)

(17B) ~. 1200 606 + 0.385 va - 0.340 pm - 0.106 ~l
(26.36) (0.06]) (0.070) (0.21)

R2 • 0.987 (1957-1971)

Equation (:l7A) iudicatea that the marginal propensity to import,

nth respect to value added in JIin1Dg and manu!acturlng lies between

0•.35-0.42, aDd that the averap olasticity with respect to the ex

change rate i8 -0.63, which ia lower than expected. However, equation

(17B), based upon a shorter sample period, gives a lower marginal pro

panalty to import and a btgber eJcchange rate elasticity, indicating

the effect of import substitution in the recent period. The coeffi

cient for lagged terms repree8Dto the effect of accumulation in

imports of intermediate goods fOl' domestic U38m.
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7. j !mj>Orta of Interme<!!!te Goods lor Exports

In this categol7, the import function took account ot the import

dupendency of uport· goods and exchange rate. ~ a vert ebort sample

observation vu done in the eat1m&t10n ot the structural equation in

view of the sign1t1cance of this variable in the ~nt period.

(18) ~. 15.518 + 0.448 Xl _. 0.068 pi!
(15.68) (0.0095) (0.056)

R2 • 0.999 (1965-1971)

T1?-e coefficient for export goods indicates t.ho marginal depen

dency of exports upon 1mporG8 of raw Jaateriala and intermediate goods.

The marginal earning ratio for the export industry is O.lO and the

exchange rate elasticitY' for imports of these good.s is -0.06. The

elasticity is low because the exchange rate affec',s track in both

directions: a high exchange rate st1mul.atea exports, which results in

greater demand of intermediate goods, but restrains imports of -these

goods. The estimated @quS:t;j.ODI iDdiou.a·~ tit. 'import substitution

effects more than offset the aport effects, 80 that a higher exchange

rate would result in an absolute decrease in !mpol"tS of intermediate

goods for export demand.

7.4 Imports of Fuels

Imports of tualSl were related to value-added 1D non-agrlculture

and rela',ive price of fuels. B8eawMI petrolOUll accounts for a1B'Jst all

imports in this categor;y, the do_etia wholesale Jlrice index was do

fiated bT the overall wo1esale price index in order to represent tho

price variable .in this equation.



(19A) If· -10.566 + o.~ vn& + 0.218 PiFPiw
(5.43) (0.0038) (4.26)

R2 • 0.926 (1951-1971)

(TSLS) zI II -10.,649 + 0 ..044 vue. + 0.226 PiFPlw
(5.29) (0.0037) (4.13)

R
2

• 0.932 (1951-1971)

(19B) J!. -2u.88o + 0,,052 vn&+ 8.274 PiFPiw
(6~53) (0.0041) (4.40)

R2 • 0.960 (1960-1971)

(T5LS) 11 • -25.056 .. 0.052 Vna
+ 8.33L. PiFPiw

(6.29) (OeOO40) (4.23)

R2 • 0.963 (1960-1911)

(19C) ". -45.615 + 0.059 vn
& + 24.461 PiFPiw

(11.73) (0.0039) (12.46)

R2 • 0.983 (1965-1911)

As the dow for energy Elxp1\1lded in recent years, 1Jliports of

fuels rose sharply, which resulted in a major burden in the balmc 4

of payments 0 The negativa constant terms further indicate that th:. ~

deJlld:lld is explodi.ng. According to equation (19C), which app"'.<Jrs te-

renect the present trend most relevantly, the pric~ ela~i~ity 1'" ;)0'; J

indicating that, regardless of fuel pric:es, import demand for fuel:z ._d

increas:t ng, but high fual pricea induce domestic suppliers to imp:Jr+.

JIIOre.

8. Identities
--."

(20) V u Va + va + vO +va+vf
(21) V -C+I+X-H

(22) C • Cl + cP
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(23) If - I::' + r:n +10 +1
8

(24) I -r+r-
(25) ~.l.t.- If' + xd + r + tI + Mf}'

(26) Mf - ~ - (mg
- Mf.o.b).•o.b. e.i.f. c.i.f.

(27) M • Mf.o.b. +KJ

(28) na
• V - v&V

(29) sg • GR - C
g

.
(JO) K'l fCl a a

• t"l - Dt _l + It-l

(Jl)
m

• ~~l - ~-l + r:-lK

(J2) KO
• ~-l - D~_l +~-1

(J3) K8 ~ 8
8

• - D
+ I

t
_
l-1 t-l

III. THE MODEL AS A FORECASTmG INSTRUMENT

The mdel i tse.lf presents an over·i.Ddentif1ed qat_ in the de-

termination or GNP, as it estimates aggregate dlISmaud and production

from two alternative approaches. The "u ante" gap wtdch thereby

resulted from two levels of GNP can be minimized by simulation of

policy variables, but it can not possibly' disappear "ex post" becauae

of t,he stochastic estimation of the equations.

Since the major purpose or the model is to forecast future v~ueB

of the unknowns with precision, a single set of polley variables is

given such that 1t represents the moat probable polic,y im.}ilementation

in the short-term planning period. The model, then, forecasts two

values of GNP, the lesser of which IBlq be rega..-ded aa a con.,-traint

on the other. Those figures, honver, Dhould not dU'fer greatly,

aince the major policy variable, m, atfect. the l8V'ela of the two
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eatims.tea. ~t GNP in the same direction. Val~s of .~ uogenoua yair·

abIes tor the forecasts- or' I972.~and~1m are presented in Table 1.

Yal~-added in DOn-ar;riCU1ture, which is an eXJ.~to17 variable

in the formulation of the conaUllption aDd iJaporta-ot-tuals functions,

baa to be generated trom the demand side such that:
,... ~ A --"na • '0 + I + X - 11 -V·

'Nher(!t V·, 'c, I, H and va represent the estimated V~UU8B of those

variables.

In practice, however, Vna waa obtained trom estimates of GNP from

production side, because Vna obtained. by simultansous estimation af

contnmlption and imports appeared greatlY' deviant f~Jm vila obtained

from production functions. These values are aupposc!d to be identical

"ex pos1ill , but di.:Cferent "ex ante" beCa\138 of di£ferences in the struc-

tural relations and the acc'tDlmlation of e",ors in the stochastic equa-

tiona. As it was reasoned that it 'f«iUS predominantly the latter terms,

8Special.ly those lihich resulted from the estimation of GNP on demand

side, 'Which cause this deviation, the value of Vna 11faS obtained from

the income determination syatem of tb.e production side in order to

tncrease the efficiency in forecuting.

Each function lias presented. with. a few alterna'liive equations in

the model description section. Each equation has di£ferant properties

and implications in representing a structural relation, and a certain

subjective judgement vas inevitable to ent~1' Gn the selection of

equations for the forecast.

In the case of t,he production functions , it 'WaS considered tha~.

estimation based upon the larger sa:mqllle observation, as noteu :,AU ,q,i'ter

the equation number,; better reflected the production structure in Koreac-
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Table 1

Values of The Exogenous Variables

1971 1972 1973 Sources

MS 203059 217.84 246.16 a
Gl~ 246.96 262.84 283 0 16 b
Dl 83.34 84.'75 91.30 c
pm 265.74 265.'74 265c»1b
PiFPiw 0.91 0.91 0.. 91
~ 80.68 71.51 53.08 0813 figures
xg 299.90 380.85 1182.23 ORB figures
lJf 2.26 -22,26 ·11.82 d
Fe 125.24 127.80 130.4J. 2.043%
M8 11h .. 92 147,,03 163.49 ORB figures
XS 130~58 116" '78 119.96 ORB figures
nw 0 0 0
~.i.f - Mgf.o.b 55.55 69.21 74.7? 10, of Mic ,i.f
La 4,708.50 4,586.55 4,467.76 -2.59%
Lm 1,375.25 1,395.138 1,416,,82 L.5($
LO 713.25 ?S8.n 805.8() 6.29%
L8 2,910,,75 3,110.14 3,323 ..16 6.85%

a.. 20% nominal growth rate for 1972 and 1973
b. 20% nominal growth rate for 1972 and 15% for 1973
c. IT 1972 Budget f'~gure, and 15% nominal grclwth rate for 1973

(a,b,c, a:J e.3:'\';: 13.; pr~co increase ratE~ for 1972 and '7%
for 1973)

d. Projected figures form:

vf .. Vfr - vfp

vir 11: lyr - 0.842 + 0.322 GOSVer

v-P
18 IYP - 1.731 + 0 • .311 GOSVeP

_fr
~ Factor incoat from the rest, of the world
vfp ~ Factor income paid to the l-est of the wo-ld
IYr Interest recElipt from the rest of the world
TIP Inter'est payny.!~t to the re211t o£ the world
GooVe

r : Governlnent and other service receipt
GOSVcP: Government arid other service payment



.As con.s~J ot forecasting was desired, proj~1oml ot IIOSt of

other values nre also made 011 the basis of equations' band. upon a

larger auple pmw1od, 1957-1911. IJl the torecuta ot blpJrta ot 1Dter-

mdiate gooda for exports and hale, hOnYer, equatlOl38 .8t1JIated based

upon the period 1965-1971 wer& used, taking account of the rapid struc

tural chaDges in these demands. Consumption expenditure. were torecast-

ad on tJv) basis of equation 9Aa..

Estimated values trom these equations are further adjvBted in

consideration of the over-elltirAating tem-De,' of theSlit equationa in

very recent YfJ8rs. The ~atistical eqv.ationa refiect verr nrongl;y

the ris:1.ng treDd or the Korean ecoD01l\11n the 1960' 8, but; the ec0DOll1'

hasa~ been settling back sincel1971e There 18 no vq to lmov

whether this recess v1ll continue or be only a tapor,1'Ll7 ph.no_DOIl.

For a short-term torecastiDg model 11ktll this ODe, however, thia ten-

dellC7 tovard over-est1mation has to be corrected in one W-11 011 d.nother.

The perfol"llBBce of each equation 1lru investigated for t.he last

of overshooting or UDderahooting. ThUI ind.ex, which we -.a.Y call lIa

treDd adj\1Bt-.:lt iDdicator" for each OC(U&tiOD, 13 1Dtended to reflect

the actual growth relative to the grdwth or fitted value or a var1.able.

Ideally',

P1 '1 ~/Ao
~ • F;; • F1/Fo

where P, F, and A stand for the predicted, fitted and actual

va.1ues of a variable, and the subscripts 0 aDd 1 Mpr-t~ent
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lId.ch 'rectocea to.

Pl ~
~.X;

theft, tb.1e forecut 1. 100 per eeat eft1c1.-o

Since ve do not Imow 1.1 ' tX"8nd adjlvzt-m, 1J:d1cator I baa to be

approrlmated by surve71ng put perfoPSBDCe suc:h that:

IP • Al/Ao ':r' ([;;0 ~/At-1)/n+~.
'rHo· (1~ '1h i-l )/D+l

n-l, . 2, 1Ib..icbe~ it 18 appropr1at.G.

IT IP .. 1, then 'the growth of fitted 'ftJ.1l11U gi..... aD VDbi 8.1d

estiJllate. IT IP>l:or rP<'1, tlle1l1t giftS a ~ic lmder- or

over-estimate in recent years. 'lbe appropriate index rar 8IIdl~

is given in Table 28

Ya1\l88, the project1oDB ve.re curi.ed. out 1D tb1a 1RIII. !'be 1AflQltP"le

of J! and thua o.".d,. projecti.on results are lllutrated :1!l Figwes

1-6 aad Table 3. Table 1a pr8seJllts tile pro~icma of lIaCrO-yar1.a1b1..S

1ib& G5P growth rate was ezpected to be 7.4 per ceat ill 1972 ad 9.S per

cent in 1973. Die project.ioD, u a 1Ibole, &pIIU1"8 quite r8i1...ble,

as ift bdicatea~ f4~ 1"8tPs ~ OIIP far 1912 due to lack

of~ de d ad el.ouIr' If'O'IIth or prod~ in the aoc1al

OYfJI'bHd ADd Mrri.ce netora. I' hrU:ter .01111 recOV817' of the ecoDOllV

m 1973 due \0 a •• r.IJ. Upowe-.t 111 ecoDD'fl1c activit,'0
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Table 2

Trend Adjustmer.ct Indicators

Variahle Variable IP

cP 0.999 z.lt 0.916

ci 1.048 Mi 0.978

:t& 1.07S ~ 0.985

fA 0.913 Jf 1.040

~ 0.996 va 0.8695

fJ 0.948 vS 1.0349

IV 0.803
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Table 3~ Projection of Gross National F~oduct

9.6

o

6

6

'2
9
6
o

5

4;1
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4.6
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••.. I

tn I
'tt !
\~. .:,
=:.:: t

') :"".

2';, \
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....."" ..,_.._~,.....-----,. - 1:971
_0 --"--- --",-_.•. 197) .._---

. 197...
Priliiii'in3.ry Compo;3tti.'.m tJrowt.h Proj~c~d Composition Growth Projeeied- COmposition Gro

Value ia..____Rat,e(%) Val~~ _ (%) Rate(%) Value (%) -"- ~,~~;-.. .
£":l)C;l"lditure 1566,,91 100.0 10.2 1682,.32 100.0 7.4 1858,44 100.0 10
en GNP

Gv~'J:"': ".il~fJtion 1338.31 85~4 11.2 1456.96 86.6 8.9 1590.52 85 .6 9
~~1.'If ~::; tment 483.46 30.9 6.1 491.65 29.6 2:9 502.11 27.0 C
~. ixeo Investment 438.54 28.0 5.2 1£61.62 27.4 5.3 469·00 25.2 1
Exports 430..48 27.5 17.6 497.63 29.6 1~.6 602.19 32.J-l 21
,J ($) (1622.00) (1875.00) . (2269.00)
Goods 299.90 19.1 28,,1 380.85 22.6 27.0 482.23 25.9 2t

($) (ll30 ..00) (l435.00) (1817.00)
1mports 694.82 44.3 20.0 769,,92 45.8 10.8 836.38 45.0 (

($) (2618.00) (2900..98) (3151.39)
Goods 51~.OO 37.0 21.1 622 .. 89 31.0 1.4 612 .. 89 36.. 2 t

($) (218$ ..00) (2)46.99) (2535.38)
Net. Imports 264.. 34 16.9 24.1 272.29 16.2 3.0 234 ..19 12.6 -11

I Stati::lttcal
($) (996.00) (1025.,96) (882 ..40)

9.48 0..6
Di~crepancl

Industrial. 1566.91 100.0 10.2 1684.57 100.00 1.5 1845.10 100..0
origin of GNP

AgricultureJ

2.3.4 411.75, 1"ishery and 376.4, 24.0 2.5 393.12 4.6 2203
,

Jf'orestryI
.'j'1', i a" and 471.17 30.1 18.3 S3S.s2 )1.8 13.1 610.6$ 33.1
.. -" '. h

Manut'e:..cturing

::iocial ~erhead 198.78 12.7 6.7 206.73 12.3 4.0 212.70 11.5
I ~.I";: vice 51B.26 3.3.1 12.6 570,.86 33 ..9 10.1 642.22 31&.8
I Nt~t factor income 2.2; 0.1 -22.26 -113 -31.82 -1.7
L..£~R.O.W -



Table 4. Comparison of Fitted Values and ProjlltCted ValtI.U

1971
4ft

1972 1973
.. ¥J ---:-

PreJ iminary Fitted Projected Fitted Pro j octed Fitted Projec.ted
Value Value Value Value Val,. Value Value

C 1.:U8.31 1318.63 1319.45 1.4.37.12 1456.96 1,63.06 1,90.52

cP 1196.62 1187.43 1184.88 1.300.61 1302.52 J1!l9.83 1420.79

Cg 141.69 131.2$ 134.51 136051 154044 143.23 169.13

I 483.46 493.15 463.56 52.4.72 497.65 548.09 502.11

If 438.54 459.28 424.55 4aS.76 461.62 ,03.52 h69.00

:ra 32.51 30.60 29.24 30.56 35.89 33.24 41.91

1m 109.55 11.4.35 99.16 125.13 116.56 137.54 124.60
I
I
i
,

ro 158.39 170.24 160.94 112033 165.83 164.08 157.21 I
I

j
i

IS 138.09 J.44.09 135.21 157.74 l43.34 168.66 U5.20 !
I

Ii 44.92 33.87 39,,01 ]8.96 36.03 44.57 33.ll

lfi.f 635.45 616.29 594.36 696.15 692.10 763.10 747.66

J.f 181.91 168.87 155.35 1U6.oo 188.64 189.46 187.70

~ 191.83 188.03 181.. 98 216.86 208.90 244.91 230.63

MX 131.37 131.80 129.48 168.07 165.00 213.49 206.42

W 49.66 46.91 46.87 53.71 56.05 62.16 69.83

V 1566.91 1554.16 1557.59 1688.40 1684.57 185~ .95 1845.70

va 3761145 389 0 65 J82.02 406.92 393.7~ 424.95 4ll.75

vm 4n 17 441.70 454.78 506.05 >35.52 581.38 610.85

va 198.18 233.19 201c18 218.93 206.73 332.04 212.70

v8 518.26 481.31 . 517.36 518.76 )70.86 563.40 642.22
•- I
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Figure 3. Groos Fi.xod InvEtstmarrl:..
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l) • CONCLUSION

This study has presented a maCrO-Dl>del, for the a.nalysis of the

Korean ecol1O~~ Based upon the IOOdel IlLnd with aOJDD forecasting

techniquis employed, projectiontl were !nade in order to view the future

levels of economic activitio8 in Korea" At thl,. stage in the develop

ment of the tDOdel, hOl-lever.·,. they :t.o no1. provide a cOJlllifortable bue for

normative inferences on polley issues. For the p:-actical values of

this lOOdel to be realized .fm" plamti.ng purpose, t,he D1lOdel has to be

further developed along '~he lines of tIle suggestions made below.

First, a weakness of this model can be found in the fact that it

hypothesizes a positive influenc~ of financial variables without taking

account of effects of financis,l internwadiation on thEI behaviour of

prices and various defiators, In order to improve the efficiency of the

model, attempts 1-1ill be li\or'thwhile to adjust the modEU. so that it con

tains a set of deflators Qlnd pri(te l!!o'18.tiontJ which ar'e interrelated

with other structural equa:~1(nut~ In thia case, stattstical equations

which expla.1.D the behaviour of nationa.l account varicLblea are to be

estimated on the basis of Vall188 apecified at current prices.

St1cond, it baa to avoid th@ UI){ll o;r the money supply as a p~'r;, .•.y

variable tor the liquid uNte and the &YailabUitr (If financing for

production and investment. It is desirable to di8ag(~ga.tG the money

supply by sectors or to obtain relevant. data to reprEtSent :sud-.

sectoral allocation, since government :flnancial poli(~ies are aetua.L<·

formulated to direct optimum resources allooation.
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'!'hJ.:!'11" t~ho mod~J !ltVi 1;1, ilmi'i.;0.i;Jo1.'} In tho enalydi.a $00 };!1'I;Joctiol'!

of 'tihe ~(~On()i~r b~'Hl\1Sti oX ~he filltggt'm~l\~trl,~t6;..nlt of iI1o!U"1Y"It.U'iablea.

"Uthougb i'1; is not. n8c08!l\G.l:.nydtlB~h'9.b10 to have a .sOllhiSticated system,

20me vmojablEils C'mch. i:!ti iWI1l4W il'itpQ'ctaul';' .~~~t,0gIJX':!.a8 of flJq)Orts of goods

ana. sOl"V"J,\~e$,:Lmport~n l"lf gr!!. Lna and :lfH:v.J.ces,andl;:.hZ :ravenue~'£I.X'@ p;ra~,

ferred to be e.¥.pA"'eas0d B,!) funeti<ms of If>oro baaic economio 'rariablea.

F:uv)11;r~ it i;;s "'~:1~o dt)~iJ.·able to di&e.ggregate priv'a"'G~ consumption.

::penditnt'e by ":;T10 tit' expe'(tditut,'Eltl or' B<J'$t'J b;r sectore :La visl<-J of long~.

"Jrm 6IDJ.'tfJ bl ',,'t:r~:t'(,t;rt;;t~CeH and ditj:'3):'t~1it 1;011S'WitptiQU [J;:li.;<tarl'if-J ~wong

::,·agion5 ..

'68
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APPENDIX I ...

HONEY SIJPPJJf j AND 1:HEIH CONTRtBlTlION '.'0 THE

GRmmt liF TIlE ECONOMY.

where )i" is the coeffic;'ient for t,; ~, ""r, and~}f) are output

/irolrth" ,Hidri:.iiLtbies v.·:Hh '"es:pect. to K~ L dJ:\d 105.

'('he average annual groHthta:l:ies of fa.ctors and their contributions

to growth are presented in Table ,-9.

In the prima.ry' secter J grovth of the c.apit~u stock was the moat

(;ontribut~ng factor, ~1XPl,aj-!Jijlg 9hper cent oX t·he growth of produ.ction..

found to be an important factor during the p9ri.:>d 1951-196.1.

axplained by ·the totl\l producttv'i't;1' or residUAl rae-tor" ?U1. thii>

percentage is d8Creasing while tboa. 0 ~ other facton are inertlasing.

upl....1aed by the growth or the c~pit.al stock, elllpeciaJ.ly duntngthe

latter bal.t 01'" the 1960' 8. Here again, a good deal of growth 1s nnt
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taX,Pla1ned 'tTy, either capi.tal stock, employmaat or financial avai.la

bi.l.i:l~y·.

Increases in capital stock vs:re found noot to be a. aigni£i.carr~

fA-d·or in the growt.h of valUti added in the service sector.. Rather,

aYa~ila.b:llityof fin8ncing 1a the JIlO,rt important ra~or, which i8 quite

conceivablo tn view of the 1.mportance of working capital in trade.

~ploynmt gorwtb 1.180 co'r.Itl;1buted to tho growth of this sector sign1f

icant..ly"

For the ac:ono~ dB a whole, it, il found that the contributi.on of

capital Ertoc.k haa been increasing which ~ reflect an increasing rate

of' u·tj~izatiQn of capi.city with the! additional supply of other input.s.

AasuJ1i) ng that the total productivity factor is explained proportional.ly

to the 1'('1 ativ& importance of other factors, growth of th~ capital stock

ilas contributed 41 per cent ot the 8.3 per cent a'v.rage annual growth

of the economy during the sample period. Employment growth and an

incrf;8se in the ava.ilabjl tt:r of financing traanwhile 6:qilained 18 per

cent and 39 per cent of this economic growth.

110



Table 51 Average Annual C'rrowth Rates (%) of V, K, L 8D1 Fe

w
and Contributions or K, L, Fe and. D to Growth (%) J

The Pri.JDarT Sector.

50

~
1957- 1961- 1905- 1968.. 19~1- 1965- 1951-

1961 196, 1968 19n 1962 19n 19n

Ava;va 3.88.3 3.191 2.013 4.1100 3.8J8 3.200 3.564

A ~/y;!J. 3.164 4.258 7.413 7.,370 3.. t;:73 7.392 5.193

41.&;La 0.744 0.232 -0.915 -1 c 075 0.487 -0.994 -0.151

4 Fe/Fe 14.550 1.900 4...495 2.038 8.040 3.261 5096:

ADw -18.90 0 25.99 25.99 -9.05 0 -5.og
t

a maR 2.605 2.843 3.840 5.157 2.638 4.498 3.426

b elK • l.l~/Jt1 1'1965 2.644 4.60.3 4.577 2.219 4.590 3.225

c .it • liLa/t& 0.2.32 01)012 -0.285 -0.335 0.152 -0.310 -0.0'-,'

d 4 e°.e.Fe/Fe 0.915 0.127 0.301 0.136 0.539 0.218 0 0 40'

e >...··Dv -0.561 0 ...0.179 0.779 -0.272 0 -0.1",

b/a 75.43 93.00 119 ..87 88.75 84.12 102.05 94.13

c/a 8.91 2.53 -7.42 -6.50 5.76 -1.89 -1.37

d/& 31.43 4.47 7.84 2.64 20.43 4.85 11.68

e/a -21.n 0 -20.29 lS.n -lO.Jl 0 -4.4t
- __.. 8_

Note: ~k • 0.621 4, .. 0.312

171I .

~Fe ~ 0.067
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oIloi..rage Annual Growth Rates (%) of V, K, L and 1'5, and

Contributions of K, L, lt3 and t to Growth (%) J The

M1n1ng and Manufacturing Sector.

1
1961 1968 1971

~:vr;'./vn 7.301 14.,05 21.018 16.545 10.845 20.032 14.693

~Km/Km
.

2,618 2.430 ".518 8.636 2.555 8.106 4.898

ALM/Lm 3.269 14,011 1.,.755 2.025 8.506 7.730 8.113

AMS/MS 17.362 0.658 26.290 21.003 8.691 23.618 140854

a 12.195 12.242 18.893 16.211 12.146 11.514 14.393

b .tk·AKm/~ 1.117 1.~'8 4.857 5.530 1.638 5.196 3.140

c .(.,L·ALm/Lm 0.739 3.166 3.109 0.458 1.922 1.741 1.841

d oC 'AMS/MS 2.309 0.088 3.491 2.193 1.J.56 3.141 1.976MS

e t 7.43 1.43 7.43 1.43 1.43 7.43 1.4.3

b/a 14.08 12.73 25.71 34.14 13.49 29.61 21.82

cIa 6.06 25.86 16.46 2.82 15.82 9.91 12.8) ,
I

d/a 18.93 0.12 18.51 11.. 22 9.52 11.93 13.73
,

60 .. 93 60.69 39.33 45.82 61.11 42.42 51-.626/a

b/(b+c+d) 36.03 32•.38 42031 63.00 34.73 51.53 45.10

c/(b+c+d) JS.51 6S.79 27.12 5.21 40.75 17.32 26.53

1.83 .79 24. 1 31.15 28.38

Hote: ~ ·O.~ eGx. • 0.226 ~ • 0.1)3
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Table 7: Average Annual Growth Rates (%) of V, K, L and If) and

Contributions of K, L, Hi and t to Growth (%) J The

Social Overhead Sectol".

1957;" 1961- 1965- .s '°1968- 1951- 1965- 1~~~1961 1965 1968 19n 1965 1971

AVO/VO 8.444 15.660 22.890 11.99415.209 18.981 14.9uO ·

4Ko/~ 2.$2, 4.674 8.424 17.867 3.595 13.047 1.545

4.LoILo 11.088 7.432 6.964 . 7.509 9.245 78247 8.384

6l-:s/HS 17.362 0.658 26.290 21.003 8.691 23.618 14.854
I

-, 5 69" I?Jj?J 1l.839 12.415 16.908 24.687 12.nJ 20.713a /AV
.L.. ./ I

o(.K·.A~/t'b 2.Ul 3.964 7.l.44 15.151 3.049 11 ..064 6.398 ;

c "'L"4Lo/Lo 1.098 0.736 0.691 0.743 0.915 0.n7 O.8?r:

d o<YiSa4 MS/m 0.920 0.035 1.393 1.11.3 0.461 1.252 0.787

e t 7.68 7.68 7.68 7.68 7.68 7.68 7.68 I

b/a 18.18 31.93 42.25 61..37 25.19 53.42 40.76

cIa 9.27 5.93 4.09 3.01 7.56 3.46 5.29

ala 7.71 0.28 8.24 4.51 3.81 6.04 5.01

e/a 64.87 61.86 45.42 31.11 63.44 37.08 48 ..93

b/(b+c+d) 51.48 83.72 77.42 89.09 68.90 84.89 19.83

c/(b+c+d) 26.40 15..54 7.49 4.37 20 ..68 5.50 10.. 36

d/(b+c+d) 22.12 0.74 15.10 6.54 10.42 9.61 9.82

Note:

113



t.('able 8: Average Annual Growth Rates (%) of V, K, L and MS and

Contributio:l8 of K, L, M3 to Growth (%) J The Service

Sector

53

= -
1957- 1961- 1965- 1968- 1957- 1965- 1951-
1961 1965 1968 1971 1965 1971 1971-

AV5/VS 2.7ho 5.51b 12.016 1?.436 J~.l.45 12.256 1.547

AKs/Ks 0.. 388 0.700 1.472 . 3.890 0.543 2.673 1.451

615/L5 4.616 5.335 5.159 4.80, 4.975 4.982 4.978

6 HS/HS 17,362 0.658 26.290 21.003 8.691 23.618 14.854

a ~~/~ 8.508 2.589 12.319 10.701 5.429 11.497 7.940

b 4"Al\S/K5 0.038 0.149 0.314 0.829 0.116 0.569 0.309

c .Gr.·ALs/Ls 1.,897 2.193 2.120 1.975 2.045 2.048 2.046

dl~11S/fwB 6.528 0.247 9.885 7.897 3.268 6.880 5.585

b/a 0.98 5.76 2.55 7e7S 2.14 4.95 3.89

cia 22.30 84.70 17.21 18.46 37.67 17.81 25.71

d/a 76.73 9.54 60.24 73.80 60.20 77.24 70.-34

Note: t4r, a o.Ul "'m IS 0.. 376
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Table 9: Average Annual Growth Rates (%) of V and Contribution or

K, L, H3, Fe, nV and to Growth (%) J Thlt Korean EcoDOmy.

AVIV 4.222 1.049 1l.4SS 12.291 $.627 1l.8n 8t1 2$9

VS'/V 43.56 __40.22 334197 ~6.)l 41.89 30.14 36.86

vlfi;V 14.59 18.03 22.76 28.23 16.31 2$.$0 20.24

VO/V 6.18 1.16 10.41 12.97 6.97 ll.72 9.01

vtJ;V 35.67 33.99 32.80 32.49 .34.8) 32.64 :\3.89

a A 6.680 $.263 11.415 12.6l4 ;.821 12.003 8.281

b K 1.268 1.703 3.$20 $.001 l.lISo 4.191 2.505

c L 0.953 1.402 1.379 0.719 1.1$3 1.1OS 1.12S

d Hi 2.122 0.111 4.184 3.499 1.359 3.846 2.364

e Fe 0.425 0.OS1 0.102 0.036 0.226 0.066 0.147

f nw -0.247 0 -0.265 0.20$ -o.Uh -0 -0.056

g t 1.559 1.936 2.4-9S 3.094 1.747 2.795 2.196

b/a 18.98 32.36 30.84 39.6$ 24.91 .34e92 )0.2$

cia 14.27 26.64 12..08 6.18 19.81 9.21 13.59

d/a 40.75 3.25 36.65 27.74 23.35 321104 28.55

e/a 6.36 0.97 0.89 0.29 3.88 0.5S 1.78

rIa -3.70 0 -2.32 1.63 -1.96 0 -0.68

b/(b+c+d+e+f) 24.76 $1.19 39.46 $2.53 35-S9 45.51 41.17

c/(b+c+d+e+f) 18.61 42.14 1$.46 8.18 28.30 12.00 16.49

d/(b+c+d+e+f) 53.J.' 5.14 46.91 36.75 33.36 U.77 38.85

e/(b+c+d+e+f) 8.30 1.53 1.14 0.38 5.S5 0.72 2.42

r b+c+d+e+f -4.82 0 -2.97 2.15 -2.80 0 -0. 2
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PREFACE

This paper ia one in the seri.es of continui.ng KDI research:,

works which is desixed to aid in the fo:nnulation of sound public

policies and to promote public understanding of major issues of th~

Korean Economy ~

In this paper, Wan-Soon Kim goes beyond the usual fonnulatiG.l

in which te'l..'tes are dealt \,-rith in fairly aggregate form and explainwi

by a simple relationsh:Lp to income. 'llle author !lttempts to dis-

aggregate indirect taxes and to define the tax. yield as a i'unc t.:. _,i' ,\ [

both tax base and tax rate variables. After obtaining the parame t.r:- rs

of t.he model, he estimates the yield of ind:Lr'€lct tax for the ye,:,.rs

197 2 and 197J 0

The interpretations and conclusions in t.his paper are those

of the author and do not represent the viewa of the Korea Develor!:"',mt

Inatitute • Finally, I would like to extend our appreciation to

those within the Institute who have participated in these endeavour.') ..

Hahn Je Kim
President

, 1'9
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I. INTRODUC'fION

In economic models, taxes are usuaJ.ly dealt within fairly aggre-

gated form and explained by" a s:iJnple relationship, for example, to income ..

Additionally, previous estimat.es of incame-e~ast,ici.tieshave been made

only for constant tax rates. An attempt is made in this paper to dis-
,

aggregate indirect taxes an.d to define the tax yield as a function of

both tax base and tax rate variableso section II reviews briefly Korea I s

indirect tax structul'e o In section III, an appropriate indirect tax

function is fonrrulated and the dete:minants of selected indirect tax items

are identified.. Empirical analyses follow innnediateJ.y It For the sake

of exposition, hO"lever~ they are divided into two parts. While, in Section

III, the pecu.liRFlties of the .indirect ·tax i tams under question are

explained with frequent references to their numerical estimates that

fo11m-1 j Section IV makes general stat,istical observations on the computed

equati.om:3,. In t.he latter parts of the paper, the parameters of the model

are obtained and the yteld of 'the eight categcc.Les of indirect ta.x :Ls

projected for the yeB!'S 1972 ;).nd1973 by using r,ht2J estimated equations.

IIo INDIRECT TAX SifFITCTURE

In the 1960 ~ s , with the change in gove:rnment, the real. momentu.rn

of economic g:rowth began in Ko:roa e This was also v:Lsible ill Ze. [8,:t t S

effort t/O boost its public saving.. Part.icularly, as a remJ.lt of the tax

rei'onn enacted .1.n 1967, which included changes in rates and i.i:l cOV':-~~"5t~,

the yield and t,he composition o:f taxes ha.ve undergone a. maJor trat1S1.o.r-·

mation" 'IllerewerH other fact.ors wmch contribu~·.ed s:lt1:.l.Lf:iuantly to tJ1f-l

18,3



Table A: Tax Yield, 1965-1971

(in milliorL'3 or won)

1965 'i966 1967 1968
Tax yield Share Tax yield S.l-J.8:ce Tax yield St.i.are Tax ,yield SharG

% % % %

Di:z'Sct t.a.x 18,920 32 0 6 33,801 3.5,,5 5: ,099 37.0 Ti,702 36. ~,

I:'ldirect tax 2'1 )892 ~,.., q 34 9 234 3S,,9 49,338 35.7 75,,669 J').O""lOU

Busines~ activity tax 4,360 7.5 ?j282 r, 6 11,550 8.4 1?~500
' ~

: " 'j. ,;

Commodity tax ?,G21 '12 01 10,346 10 .. 8 15~372 1 'I 01 22,223 1J 0 6
Textile products tax
Liquor tax 3,767 6 ..5 6,342 6,,7 8~105 509 11 ~ 4'" " ~), . ,! ; "-
Petroleum products tax J,16O c. .- 3 j 656 308 4,6,31 303 11,366 .- 4;/0;> )t>

'->. Admission tax 695 1 02 1,057 1 01 1 9643 i .. 2 2,236 •• 1
0:> Transportation t2x 1,24'1 201 3,324 305 5,054 ) ..7 7,096 3.4~~

Electricit,y &gas tax 1,638 208 2,207 2.. 4 2,9.36 2.. 1 L,069 1 0 9
Others 10 0.0 21 000 46 000 33 'JoO

Indirect tax(including ) 38,337 6601 59,737 6207 84,751 61 ..3 129,950 61 0 8
Customs 12,847 22 01 18,003 18 09 25',413 18,,4 37,881 18.. 0
Monopoly profits 3,598 6.,2 1,500 '{ .. 9 10,000 ..(02 16,400 '1 .. 8

Stailrrp revenues 738 1.3 1,775 i.,8 2,)12 leI7 2,677 . "I .. .;

i;otal tax reveIlU8 57,995 100 0 0 95,313 100.0 1)8,162 1000'0 210,329 100,,0

Source g statistical Yearbook of National Tax

N



(continued) 1969 1970 1971 Average annual
Tax yield Share Tax yield Share Tax yield Share growth rate

% % % 1965-71 (%)

Direct taA: 110,423 38.5 138,605 37.8 178,456 40.0 45

.~rect taX 103,769 36.2 142,496 38.9 112 ,630 38.7 41
Business activity tax 23,031 8.0 31,022 8.5 37,935 8.5 4.3
Commodity tax 30,798 10.7 31,692 8.6 34,891 7.8 30
Textile products tax. - - 10,689 2.9 10,092 2.3
Liquor tax 16,129 5.6 21,741 5.9 27,650 6.2 39
Petroleum products tax 14,903 5.2 21,261 5.8 31,151 7.1 47

-' Admission tax 3.191 1 .1 4,,620 1.3 4,920 1 .1 39co\..r,- 'l'ransportation tax 10,326 3.6 i4,34i 309 17,148 3.8 55
Electrici~ & gas tax ,,315 1.8 7,049 1.9 8,176 1.8 28
Others 76 0.0 80 0.0 70 0.0 38

Indirect tax (including) 172,743 60.2 224,3L.3 61.2 263,681 59.1 38
C-ustoms 44,724 15.6 51,7'"(4 14.1 53,051 ... 9 27I j •

Monopoly profits 24,2$0 8.4 30,100 8.2 38,000 8.5 47

stamp revenues 3,626 1..3 3,861 1.0 4,264 1.0 34
l'otal tax revenue 286,792 100.,0 366,809 100.. 0 446,401 100.0 40
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impressive reve:uue ga:i.Iuu the creL.i.on of the National T.n: Administratil.. '

in 1966, the discovery' of hidden. ·'lnd pI'flviously untapped tax resources,

and a rapid rise in income. As a whole, one cannot fail to observe the

stri.king performance of Keres I s government saviDg through increased tax

revenues'. As Table A indj.cates, between 1965 and 1971, the central gc .

vemment,' s tax revenues registered an annual. growth rate of" 40 percent.

The growth of indirect taxes was sinrilar~ impressive. Transporta

tion, liquor, and commodi.ty ta."<. revenues more than doubled from 1967 to

1971. ;I'he 1967 tax r-efo:C'1Tl provided for rate adjustments on alcoholic

beverages, ratse increases, and broadening of the lis1i of taxable items

under the co:mmod.i.ty tax. Petrol611JIl products taxe~ increa.'3sd by elght

till18S from 1967 to J971, reflecting major adjusUI1Emts in tax rates and

the growth in t~Je number of motor vehicles a

Indirect taxes constitute a relat.i,vely large share or total national

tax revenue", As is shown in Table A, the share of 5J:1di:rect taxes

includi.ng business ~ctilJi.ty taxes, cu,'swm duties} and monopoJs" profits

(largely from the sale o.f cigaret t.as)., in nat.i.ona~ tax r-avenua is yery

high (66 percent in 1965), although it has been reduced sharply in 1971.

~'or "llie ind.:i.vidual items of indi.rect '(,ax, the following picture emerges.

A large proportion or indirect tax reYellile comes .fnm. taxes on import.s,

cigarettes, business activity, commodities, and 1iquor~ Whereas in

__"'~~~.~~~"''''L-~'''''~_""""""=~_...__~~ 'Ww;"" _ ........X:»st-==n:If:SCaLCL:IU4.

i

For the sake ~)f consistency with the lIofficia,l ll definition of
in(V l"EJCt tax revemw, custom duties and monopoly profita are excluded.
HOWfjv-er, business ~~ctivity is hera subsumed under ilitdtrect tax: revenue.
Also .i.ru:lirect taX('iB collected by the local government.s are excluded..

186



1.+

absolute figures the yield tram the individual items has great.l.y

increased, the situation becomes di£ferent for the relative shares

in '(jotal indirect tax revenue of several items. Custom duties, wtuch

accounted for more "-han 22 percent of national t.ax reverme in 1965,

suffered a significant reduct.ion in 1971 by a~ - 10 percentage points.

SiInilar],y, during the same pe~od, the share of commodity taxe:

d~creased from 12 percent to roughly 8 per=ent. A wide variety (f

fiscal concessions offered to export and import-substituting Uldus

tries accounts for these changes, . despite upward adjustments in their

weighted average taJf: rates (see Appendi..1C Table I).

III. INDIRECT TAX FUNCTION AND DETERMINANTS OF INDIRECT TAX ITEMS

We start with the constroction of an appropriate tax function

at a general level and will. modify each estiJnating equations accord

ing to the peculiarities at the indirect tax items under questi:m.

'!he hypothesis is that ind.1.rect tax revenues are a function of bott the

tax base and the tax rate. '!hus, the indi~ct tax function may ~~

written as Tt .. F(Rt, Yt )

where

T ... 1ield of an 1nd1 rect tax

R .. tax rate

y :0: tax base

The functional form we have chosen in order to fliCilitat:.e maJ..y-sis

is a linear one. Thus, we may write

~t .. dO + ~1~ + ~2Yt·

187
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Non-agricultural GNP, private consumption expenditures, and value

added in manufacturing are vicariously introduced as proxy variables for

the actual ~ base ~ In order to reflect the tax burden under the

"stagfiationaryll conditions from which the Korean economy i3 now suffering,

DOth current tax revenues and income variables are· measured at 1965 prices.

Tax rate changes have been allowed for as far as possible. As

tax rates vary according to 'different categories of taxable objects, this

has necessit.ated a computation of weighted a.verage tax rates for indi
2

vidual i tams, the proportions of the 1970 tax yield being used as

weights, which may not always capture accurately the precise effects

of a rate change on tax yield. .Because of the high con-elation between

income and rate changes, however, the absence of a tax rate variable

in explanatory equations would have led to an unreasonably high esti

mate of the elasticity of tax yield with respect to income. 3

, . ~ess activity ~

51"nce the business activity tax is a multistage tax, based on the

gross sales of business entexprises, it is here defined to be subsumed

under the categories of. indirect t.a.x revenue 0 The scope of the business

activity tax is broken down into 20 enterprises, which are maintained

2
The 1970 tax yield is used as weights, because the yield data in

the early years are strongly affected by institutional chaJ'lges.
3
Duesenberry ~!!.. f 1, p. 534.1
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at a relatively low schedule of rates. In 1971 J the statutory- rate

ranged from 0.36 percent on insurance companies to 20 4 percent on res

taurant and entertainment businesses. In deriving an appropriate tax

£unction, non-agricultural GNP at 1965 prices has been introduced as

a proxy var;i.able for the ac~aJ. tax base. Experimen"tation with pro

ducers' shipments as a proxy variable for the tax base and with various

time lags has been of littJ.e help in explaining tax receipts. We

write the estimating equation for determining the business activity

tax as

T(BA) = lio + d, R(BA) + o'2GNPNA .0 u."...... (1)

where,

T(BA) = revenue from business activity at 1965 prices,

millions of won;

R(BA) = weighted average tax rate on gross sales, fraction, a.nd

GNPNA = non-agricultural GNP at 1965 prices, mjllions C: W0rl.

2. Co.mm.odity and Textile Products Taxes

Korea levies a commodity tax, which covers about 70 categories

of imported and locaJJ.y manufactured and processed commodities. Ad

valorem l'atos in 1971 ranged from a minimum of 2 percent to a ma.x:i.mUm

of 100 percent on the valua of shipments from the tactor,y.

Textile products which had been subject to t~:e system of commodl.ty

taxation became separate sources for government tax revenue in 1970.

Thus J in der!ving appropriate revenue functions" both for commodity and

textile products taxes J about 20 textile i'~~ ha~ been taken out from
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the p~vious li~t of taxable commodities. Idea.J.ly, .further, the most

realistic approach should have been to isolate lwa.U'ies and semi

luxuries from taxable commodities. The data paucity has been the chief

lim!tation on tHe constructJ.OII of another estimating equation.

Contrary to our !. priori reasoning, experimen:tation with personal

consumption expenditure as a pr~ variable both for commodity and

textile products tax bases !.las had weaker explanatory power compared

to non-agricultural GNP. We write the estimating equations for COIl1lnodity

and tertile products taxes as

T(C) a ob + ~R(C) + ~GNPNA •••••••• 0 •••• 0. (2)

where,

T(C) = revenue from commodity at 1965 pl"ices, millions of

won,
...-~ ~.,. -' ..

where,

R(C) = weighted average tax rate on commodities, fraction.,

T(TP) = ~o + ~R(TP) + ~2GNPNA .00 •••••••••• (3)

T(TP) • :revenue from textUe products at 1965 prices,

miJl::lons of won,

R(TP) • weighted average tax rate on textile products, fraction.

3 • Liquor Tax

The three major categories of alcoholic beverages are beer, dis

tilled spirits, and rice wine. At present, liquor taxes are levied on

the·manutacturer baaed on liquors shipped, ranging from a min:lmum of

10 percent on~!l to a maxt mnm of 120 percent o~ beer.
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Since the liquor tax is not entirely placed on an ad va~orem baais,- ,

it is likely that some errors have been bullt in as weighted average

tax rates are computed by converting specific rates into ~ valorem

equivalents. As will be shown later in detail, it is interesting to

obst:lrve that the coefficient for the tax rate variable is negative,

though the rate elasticity being less than unit.Y. A negative coeffi

cient implies that tax receipts would fall as rate increases. This

is plausible as tax revenues from price- and income- elastic beer account

for about hall of liquor tax collections.

Unlike commodity ta:A, private consumption expenditure rather than

non-agricultural GNP has improved the exp1anator.r power of the estima

. ting equation. We write the estimating equation for liquor tax as

T(L) = ~o + ~R(L) + ~2PC .e •••••••••••• (4)

where,

T(L) = revenue from liquor at 1965 prices,

R(t) • weighted average tax rate on liquor, fraction (~ valorem)

and

PC = private consumption expenditure at 1965 prices, Jbi.l.Uons

of won.

4. Petroleum Products Tax

Revenues from the taxation of' petroleum products (six categories)

are a:rf~cted by the Government price policy for these cODmlodities, the

tax rates, and the composition of' their consumption. The statutor,y rate

in 1970 ranged .fram 10 percent on Bunker C. Oil to heavier taxes or:



gaf0 1.ine - 200 percent. In experimenting with alternat.ive tax bases,, ~

only vBJ.ue added in manutacturlDg has inc1'e<OtSed 'the explanatoq powar

of the estimating aaua1iion. SI,m1]ar to the C~se:l o.f liquor and textile

products taxes, the ooefficient on tax rate haa becane negative. We

write the estimating equation as

T{PP) =rJ.o + ~R(PP) + O(2VH •••••••••••••• (S)

where,

T{PP) • revenue from petroleum products at 1965 prices,

millions of won,

R(PP) .. weighted average t.ax rat.e on petroleum products,

fraction,

VM ~ value added in ;manufacturing at 1965 prices.

s. A9Jni~.£.x.l' Transportation, and Electricity aE.~ J:~ Taxes

Non-agricultural GNP has been used as an explanatory variable

along with tax rates in deriving appropriate tax .f'unctions both for

admission and transportation taxes.. Experimentation with alternative

tax bases such as admission fees and passanger fares has not given help

in explaining variations ll1 tax receipts. Logically, value added in

the electricity and gas' industries has been introduced as a proxy varia-

ble for t.he electrIcity and gas we base.

Of all the rate elasticities, the one for the admission tax has

exceeded unity b;y a 8Ubs~tlal amount. Wi't.h eo. positive rate coe.ffi

cient, this 1mplies that modest rate increases might produceadditio~

tal: receipts trom admission. The rate var1abl.e has bean eliminated in

the estimat..ing equation for electricity and gas tax, as it haa been
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unchanged at 15 percent throughout "the period. We write the est.imating

equations tor admission, transportation, and electrlcity' and. gas taxes

as

T(A) -rio +~R(A) +~GNPHA 0 (6)

where,

TeA) revenua frcm admission at 1965 prices, mil1ions of won,

R(A) weighted average tax rate on admi asion, traction.

where,

1: ('l'R) :I revenue from transportation at 1965 prices, millions

of won

H(TR) ... weighted average tax rate on transportation, fraction.

T(EG) =oto +d.,VEG 0 0 (8)

where,

T(EG) = revenue fr<n electricity and gas at 1965 prices,

VEG = value added in electricit.Y and gas at 1965 prices.

IV STATISTICAL DA'fA AND NUMElUCAL ES'rIMATES

The major source of' 6~J3.t.i.stica1 jluor::rllt.:Lon for tax y:l.elds required

to estimate the equatiorLi is !fl~. S~~L~;::J.~-:~?~~ Ie:1X'book of National Tax

(Nati.onal r' :;j~ Ad1llinistra.tiou). ~~tKU:\""B fOT tax bases are obtained from

statistical V!l~ f2£ §££.t}o.~ Analys:y!" 197 t (B.9.nk of Korea), which

provides the data on national account.~o The ba.~,~.G infvzmation on sta

tutory tax rates required to c<m1Pute weighted aV-9l:--age tax :r~t"es comes

trom~ !!!! Compendium, 1972.

193



The parameters of equations (1) through (8) have been estimated

on the basis of semi-annual, seascnally unadjusted data covering the

period 1965-1911. As indicated earlier, current tax revenues have been

measured at 1965 prices. In view of the fact that some portions of

lnd1rect taxes have been collected in :yearly advance since 1969 as

actual tax receipts seem to be falling short of the target amounts,

ad.Ji.:.stments are made to tax yield data to reflect properly current

tax liabilities (see Appendix Table II). The estimation method employ-

ed is single equation least squares e The regression results are as

followEH

The figures in parentheses below the reg~ssion coefficients are

t -statistics. n2
and n-w are the coeffici.ent of multiple detennination

co rrected for degrees of freedom and the Durbin-\-latson stat:tstics,

respectively. The coefficients of almost all explanatory variables

;;ire significant at the .5 percent level, and man;y of them even at the

1% level. Exceptions are the coefficients on the rate variables for

the equations detennining petroleum. pl·oducts and businefls activity taxes.

From a statistical point of view the empiric&1. results seem to

be satisfactor,y. Hore precisely, the prop0rlion of total variation

explained by the hypothesis, as measured by the value of R~ is very

high.

From tables of the probabUity distribution of the statistic

D-W it appears that the calculated values are within the ~ritical

liJldts at the Sf, s:1.gniticant level in all caBes ex.cept t..l}e equations

detenn:ining the business activity and commodity t.9JC revenuas. '!he

computed values of the Durbin-Watson statistic for the ~1.2.tionship (1)
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and (2) seem to indicate tlH presence of negative autocorrelations vlhir.h
•

we have not attempted to reduce by app~ available statistical devices.

The computed equations are as follows:

T(BA) • -8141.01 + 4540.91R(BA) + 0.0213 GNPNA •••••• 0••• (1)
(-3.165) (1.360) (22.445)

R
2 ... 0.989 D-W Q 3.180

T(e) = -6426.122 + 116.919R(C) + 0.0242GNPNA •••••••••••• (2)
(-8.689) (1.913) (8.717)

ii2 :. 0.,975 D-W I: 3.062

T(TP) = 1345.647 - 169.516R(TP) + 000102GNPNA ••• 0$...... (3)
(3.422) (~.351) (9.331)

. n2 ... 0.896 D-W'" 2.808

T(L) ... -5164.36 - 11.224R(L) + O.0239PC 0................ (4)
(-10.966) (-2.075) (18.997)

-2
R = O.. 9'l1 D-W'" 2 0 074

T(PP) = -3719.338 - 1.483R(PP) + 0.0686VM ••••••••••••••• (5)
(-2.877) (-0.067) (5.678)

ii2 ... 00888 D-W'" 2.146

T(A) ... -1168.453 + 55.298R(A) + 0.OO313GNPNA ••••••••••• (6)
(-2.404) (1.721) (80332)

R2 =0.949 D-W'" 1.413

T(TR) ... -2936.29 + 53.856R(TR) + 0.0128GNPNA 0........... (7)
(-9.325) (2.113) (220454)

ii2 ... 0.983 D~'" 2.346

T(EG) = 25.056 + 0.146VEG ••••••• urI
(0.154) (10.125) .

n2 ... 00 890 D-W· 2.433

As was pointed out earlier, the .rom of the estimatf9d equatiom:;

(1) through (8) were chosen after several e:xperiments wi th aJ.tema

tive tax bases and various time lags It As summarized iIi ·-Tabie B,
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we ba. EOUDCl that 71eld elastici1de8 with respect to iDccae ue all

st.atistical17 m 11'" fi.caJa1; at the S perccmt lenl.. FurtherJlOre, they

exceed unit7 b;r a subDtamt.ial 8IJlO1IDt, except tor the ClM Eor. the

electricitJ aDd gas tax. In the case of liquor, the yield elas1A1ci'ty

wi.th respect W pe1"8OnaJ. cODSUllption expeDd1:tlU'8 ~ str1ki.Dg~ sen.sitive.

On the b8ais of the empirical. resu.1ta, 'U8 are inclined to beli8V"~

that yield elasticities wi.~ re.-pect to tax rat.e are genera1ll'low

and/or are statiB't.icallJr 1D8igDi.f'1cant at the 5 percent lewl. The

rate eltlStic i t1' exceeds un!ty only in the case of' textile products,

this being statisticalJ3 signi.ficarrt. .Although the rate elasticity

f Jr the admission tax is quite high, it is stat1sticaJ.:Qr s:1gD1ficant

at the 10 percent level.

1. PROJECTIONS

An attempt bas been made to forecast indil'8Ct tax revenues by'

i terns for the rears 1972 ~ 1973, using the estimated equatiODS. For

the values of predetenninsd variables used in the forecast, 118 have

relied upon the predicted vaJ.ues. given by' Dr. Song's quarlerlJr model.)

The 1972 "liax rates are actual, and assumed to cont:i.nue unchanged

throughout 1973. There.rore, errors in forecasting i.ncane and price

(in Dr. Song's Hodel) may be refiected" in estimates of~ of the

indirect tax items, since tax-balSe-SUlTOgates are important uplanator;y

variables :in their estimating equations.

3
Song, [""6, P._J.
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Table B: Yield Elasticities with re2c~-..:,) Tax -Base- and. Tax Rate

~~
i

T:-"x RateTax Base

I~ GNPNA PC VH YEO

1.602'"
.

Business activity tax 0.$69

Co.mmod1ty tax 1.543* 0.460*
'j' ,

Textile ur.bducts Tax 1.S20* .--1.013....

*LiqyQr taz: 2.435 -0.263*
....

-0.0268Petroleum products tax 1.693
_.-

*Admission tax 1,,318 1.·;11
. -Ltransportation tax 1.716* 0.25"·

Electricity &gas tax 0.984'"

Note: Elasticities marked by an asterisk(*) are statistically significant at the 5. level.
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The forecast l-esuJ.ts for 1972 and 1913 are presented in Table Ceo

In order to examine the general reliabiJ.1toy of the estimating eq11ations,

their forecasting perfomance is reviewed in Table D and in Figure 1

Ln the Appendix. .In general, the forecasting performance of the present

model seems t.o be satisfactory8 As p1ot.ted in Figure 1, the direction

uf movement is COlTectly' forecast each year. And Table D shows that

the average forecasting error for the year 1911 is within the order of

5 percento In the cases of the estimating equations for textile products

tax and admission tax, however, their forecasting behavior is relatively

poor. This may be due to same defec·tis in the fOImluation chosen for

their revenue £unctions.

As shown in Table C, compared with the 1912 budget est:1mates, the

present models underestimate indirect tax revenues by about 15.8 billion

won at current prices. .FUrther, ths forecasts show thal, indirect taxes

are projected to grow at an average anrmal rate of 26 percent in 1972

and 21 percent in 1913, significantly lower than the growth rate attained

during the period 1965-1971 (Be,e Table A).
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Table C: Annual Projections of Indirect Tax Revenues

(in billions ot won)

1971 1972 1972 1913
actual budget nrojected projected

estimates

Business activity tax 37.9 46.0 51.6 61.5

Commodity tax 34.9 56.3 42•.3 SO.8

Textile products tax 10.1 16.5 13.0 1~.3

Liquor tax 27.7 10.0 33.1 39.5...
-Q

Petroleum products tax 31.8 40.0 3.9.4 ;0.1-Q

Adm1 Bsion tax 4.9 8.7 6':7 7.9

Transportation tax 17.1 13o~ 20.6 24.9

Electricity & gas tax 8.2 9.5 11 •.3 13,,4

Total 172.6 2.3.3.8 218.0 264.4

Annual % increase 21.1% 26•.3% 21.3%

Note: For 1971 actual, "collections in yearly advance ll are adjU!'ted.
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Table D:!...0l:!£~.;~_Performance of tile Esti..rnatLl"J.g Equations .for the ye3.r "r ;~7l_

(in billions of won)

Actual Forecas ¥ Absolute %
Value Value Error Error

Business activity tax 24 .. 2 24.4 +002 1.0

Camnodity tax 22.8 24.0 +1 .2 5.2

.texti:l~Rroduets tax 6 '.' 7.4 +0.1 10.9" ;

.J4,quor tax 16.0 15.7 -0.3 -1.9
l....~
.......
'-~

24.0 -0.8 -3.60 Petroleum. products 'tax 2.3.2

Admisa10n tax 3 0 1 3.3 +0.2 +7~4

1\i"wo3:\nSDortatio'" t£.~ 11.0 10.9 +0.1 ~1.2....~~ ~ . ..
Electricit,y & g~"8 tax 5.1 4.9 -Q.2 -3,7

'"~
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Appendix Table II Weighted Average Tax Rate (%)

Business Commodity Textile Liquor Petroleum Admission TraDspor- Electrici ty.

Items a,:tivity tax products tax products tax tation Ie gas
Year tax tax tax tax tax

1965 0 ..8 20.2 14.0 51.0 66.8 2$.$ 7,4 1$.0

1966 0.8 20.2 14.0 40.3 66.8 25.5 15.3 '5.0

~ 1967 0.9 20.2 14.0 16.8 66.8 2$.5 15.3 15.0
V'\.

'~68 0.9 2.3.9 14.3 75.9 126.~· 25.5 ·1$~3 15.0,

1969 009 23.9 14•.3 7$.8 1260$ 25.5 15.3 15.0

1970 0.9 .34.0 21.8 75.8 127.0 28.7 15.3 15.0

1971 0.9 34.0 21 ..8 75.8 127.0 28.7 15.3 15.0

1972 1.3 33.3 21.8 93.9 127.0 33.5 15.7 15.0

Hote: the proportions of the 1970 tax yield used as weights, tor all the yea.n •.
¥

.' • r'.;' ... " , .'.. ~', ., : ' ..
'," ..... :"'\ .- \;..,.: ',/' .



Appendix Table II Wei@1ted Average Tax Rate (~)

Business Commodity Textile Liquor Petroleum Admission TraDspor- Electricity
Items a(:~..ivity tax products tax products tax tattoD & gas

Year tax tax tax tax tax

1965 0 ..6 20.2 14.0 51.0 66.8 25.5 7,4 15.0

1966 0.8 20.2 14.0 40.,3 66.8 25.5 15.3 '5.0

~ 1967 0.9 20.2 14.0 76.8 66 118 25QS 15.3 15.0
\1\

1~68 0.9 23.9 14.3 75.9 126.$' 25.5 ,15,,3 15.0,

1969 Olt9 23.9 14.3 75.8 126.5 25.5 15.3 15.0

1970 0.9 34.0 21.8 75.8 127.0 28.7 15.3 15.0

1971 0.9 34.0 21 ..8 15.8 127.0 28.7 15.3 15.0

1972 1.3 33.3 21.8 93.9 127.0 3.3.5 15.7 1S.0

Hote: the proportions of the 1970 tax yield used as weights, for all the 78&;1"8."

¥



Appendix Table I. Weighted Average Tax Bate (%)

Business COIIIIIlOdity Te.xt11e Liquor Petroleum Admission Transpor- Electr1ci ty.
Items a.:tivity tax products tax products tax tation " gas

Year tax tax tax tax tax

1965 0 .. 6 20.2 14.0 SleO 66.8 25.5 1,4 15.0

1966 0.8 20.2 14.0 40 0 3 66.8 25.5 15.3 15.0
1\)

1961 0 0 9 20.2 14.0 16.8 66.8 25,,5 1503 15.0~

1968 0.9 2.3.9 14.3 75.9 126.$' 25.5 ·15~J 15.0.
1969 009 23.9 14•.3 75.8 126.5 25.5 15.3 15.0

1970 0.9 .34.0 21.8 7$08 12700 28.7 15.3 1500

1971 0.9 34.0 21..8 75.8 127.0 28.1 15.3 15.0

1972 1.3 33.3 21.8 9.3.9 121.0 33.5 15.7 1".0

Hote: the proportions of the 1970 tax yield used as weights, for all the 78a.n•.

¥



Appendix Table II~ Adjusted Indirect Tax Yield

(5.n millions of won)

Adjusted Adjusted Adjusted
Tax yield Collection Tax yield Collection Tax yield Collection
1969 in advance 1970 in advance 1971 in advance

Indirect tax 99,316 4,377 137,419 9,374 167,003 14,940

Business activity tax 2"2,389 642 30,213 1,451 36,496 2,890
"l
0

Canmodity tax 28,956 1,842 31,530 2,004 34,368 2,5270\

Textile products tax - 9,664 1,025 10,108 1,009

Liquor tax 15,615 514 20,633 1,622 26,415 2,857

Petroleum products tax. 14,342 561 20,152 1,671 30,488 2,940

Admission tax 3,104 87 4,520 187 4,711 396

Transportation tax 9,949 i77 13,917 801 16,383 1,566

Electricity&: gas tax 4,961 354 6,190 613 6,034 755

.Source: Economic Planning Board. For comparison pUlposes refer to Table Ao
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I. INTRODUCTION

One ot the most signiticant features of the economic grOW+,J.t or

Korea in the 1960 I s vas an extremely rapid expansion in exports.

During the period 1961-10, Korea's exports, as shown in Table I, rose

at an average annual rate of 38.5 percent, tar exaeEding the growth

rates of GNP (9.3 percent) and of manufacturing production (18.7 percent)

Particula.rlY' notable was the sharp increase in merchandise exports

which grew at the rate of 65.9 percent per annum during the same period.

As exports grew rapidly, the commodity composition of exports has also

changed very drasticallY'. The share of manufactured goods, tor example,

which ccmprised. only 22 percent of total exports in 1961, accounted

for 83.6 percent of total exports in 1910.

Numerous factors are responsible for thi~ unusual expansion in

exports, although the high growth rate was to &ems extent attributable

to an initially low level of exports in the early sixtiJs. As far as

policy measures responsible tor this unusual expansion in both output

and exports are concerned, one cannot fail to indicate the outward-

looking strategies which characterizEd the basic polic,.. linea of the

Iorean government during the sixties.1

Specitica.lly, the government int.roduced a series of reforms i.n

the foreign exchange and trade systems. In May 196b a ttnitaA'1'

nuctuating exchange rate syste:ftl was adopted and at th!'3 same time the

official exchange nte was devalued from 1)(' von to 255 <!fOn psr (J. S.

dOl J ar 9 The official exchange rate w&s, ho\.'ever, reformed tn



Table I

Growth Rate of GNP, Manufacturing, and Exports 1)

(in percentage changes)

- ~orts
Year GIP Ua.nu:ractur~ fow - - Maliul.aetlirid- -::bare- - -others - - Shire -

flOodS ~
.,

1961 4.2 4.4 24.5 51.4 22.0 18.6 18.0
1962 3.5 16.6 34.1 64.6 21.0 25.5 73.0
1963 9.1 13.1 58.4 203.2 51.7 4.8 48.3
1964 8.3 6..8 37.2 36.9 51.6 31.5 48.4
1965 1.4 18.1 47.1 71.6 62.3 14.6 37.7
1966 13.4 24..4 43.0 43.2 62.4 42.6 37.6

~ 1967 8.9 30.1 ~7.9 43.1 10.1 1.1 29.9.... 1968 13.3 34.1 42.2 56.8 71.3 8.0 22.7~

1969 15.9 21.8 36.7 39.1 79.0 26.5 2l .. U
1970 8.9 16.6 34.2 42 .. 0 83.6 4.8 16.4

1961-70 9.3 18.7 38.5 65.9 58.7 IB.5 41.3
196$-10 li.3 24.3 38.5 50.5 12.5 16.4 21.5

1) All in constant prices except e.J:ports

Sources: Economic Statistics Yearbook, Bank or Korea 1971

N
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Dec8llber 1965 by t1x1ng i~ again at 270 VOJl to 1. u.s. dollar. Wb1~e

illport poliq has beGft U.beral1sed ccmai4erab17 aiDee the, a

ctalprehene1ve acbal_ tor aport praation baa &180 beeD. put into affect

aDd ut-.rled in the rnmseqaGIlt.~ ..

In ri.~ of the vl_t ~eed to iDprove the contimd III ba1N1ce ot

pa,.mts deficits and to .eet lnerealling foreign exchaDge requir_ents,

the IOTernaont set 8JD1ual aport t&rt~ets and took ~bateTer aeasurea

neoee8a1'7 to at\aj.a ths. To support thia, a varietY' of indirect export

promotion aeasurea were adopted: iDee)•• tax reduction, exe.ption froa

business &ct1vities and cCBDOOit7 ta.:1t88, preferential. export credits

and :J.oars, high wastage alJ.ovance on imported raw materials for eapoi'ts,

etc.

Although export promotion _.su.-res have much contributed to rapid

export growth si..lce 1965, such an ~ort. driTe poll.c7 bas pOsed a

mDlber of probleu, particu1&r17 111t.b regard to the efficiency of

resources allocation, tor export gro·vth bas Dot beem guided by the

principle of comparative adV8.lltage but has been, to a large extent,

dictated b7 Don-8CQnom.C cans1derations which maT lave led to &

considerable aJlD1mt or r8801U"Ces vaste.

_'lbe _jor purpoa88 ot the present paper are (1) to aalline the

relationship between aportn and productivity growt;h or the Korean

1IaI1Ufacturing industries between 1966 and 1910, and (2) to make

productivitY' ccmpar1sons among aport, 1mport.-subs'ti1tution, and

dcaestic sectors in order to assess critically Korea's export

performance during this period. It is emphasized that exports are

detem1ned not o~ b:r productivity ehaDgos b,ut by a varlet,. or tacton

217
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,mch I1S dsuand cond.i.tions in the world market, relative prices, and

exchange rate polley" However, the impact of factors other than pro

ductivity changes on the export growth is not, analyzed in the present

paper.. Neither is it attempted in the present })c"Lper to make an

international comparison of the caupetitiveness of the Korean export

industries.

The scope of the study' ,and thl' method of productivity measurement

are outlined in Section II; the st4ltist1cal findinga on total factor

productivities of export industries are given in Section III and

productivity trends are examilled ill connection with the export

performance of individual industries. Section IV deals with the

relationship between factor prices 1 factor intensity, and productivity

growth. Productivity compari~ons among export, import-substitution,

and domestic sectors are made in the next section. Finally, Section

VI tries to draw same policy implications for future export promotion.

II. SCOPE AND MEl'HOD. OF. PRODUCTIVITY l'1EA.SUREMENT

1) • S2~P8 of the Study

Using the Korean. Standard Ind\lstria1 Classification' (ISIC) J we

have classifiod whole manufacturing industries at the 4-digit level

int.o three categories; export, import substitution, and· domestic

ind'lStries~ Export industries are defined g.s t.hose DWlufaeturing

industries whos~ average e:.tpOrt ratio exceeds 10 percent bet",een
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1966 and 1970,2 while import substitution indust.ries defined as those

industries showing an average import ratio higher than 30 percent. 3

The rest of the manutacturing industries are classif'ied as doIlestic

industries. We confine our study only' to the period 1966-70 because

of' data availabilities.

Since 118 are mainlY' concerned with the productivitY' analysia of

uport industries, their measurements will be made both at disaggregate

(4 and 2-digit level) and aggregate levels, while those of non-export

industries are made at 2-digit and aggregate levels. In additl.on to

the productivity analysis, an attempt m.ll be made to measure factor

shares of income in three different industries during the period 1966-

70; usa, trends of factor shares are examined in caonection with

factor prices and factor intensity in the export industries.

2The exports of industries so classified comprised, on avarage,
about 90 per~ent of total exports of manufactured goods between 1966
aDd 1910.

3We apply an import ratio which 1s highar than the axport. ratio
because in Korea most industries were initially import substitution
industries which were transforme~ into either export or domestic
industries. Therefore, t.he app~ication or an import ratio as low as
the export ratio might lead to au e:mggeration of import substitution
industries.

219
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2)f1 JIIthod of Productivity Heasur~

fotal factor product!Vit7 1s .easured along the lines SUggested

b7 John W. Iendr1Ck4 which can be aprG8sed as

Vij,t / V1.1,O

1't/OiJ. •
(1)

~,t lC1j, t.
(1-0/.)1j,0c{ij,O +

~tCt • ~j,O

where Tt/Qij is the total productiVitY' index for the jth 4-digit

industry in the 1th 2-dig1t industry. V is value added ill constaxdi

prices, L is the nutllber of anployees, K is the real capital stock, and

a.. is the labor share at net factor cost in the base year.

Since all inputs are weighted by their base Tear prices, the total

factor productivitY' index measures the change in outT'iut per combined

factor input changes between. two periods, had the prices of factors ot

production in the base 78ar p::'evalled. In other vorda, it measures

efficiencY' change in the use of resources, reflecting the "Residualn.>

~ickl:4J
>The numerical result of "Residual" measured bY' the total factor

productivity index does not di.frer much from the one measured by' a
Cobb-Douglas production function.. It differs only in that the former
combines changes in output, labor, and capital multiplicatively,
whereas the latter uses the addi~ve combination of three factors,
name17, R • t/V - ~tlL - (1-") ilK, where R is the residual.
Because of this difference, the total factor productivitY' index
tends': to underestimate the Residua:J. as compared nt.h the Cobb-
Doug]as production function. 'lhtj di.f.'erence 1!J helwever".&:. ""negligible
to~' the short~. ~ )liese ["1, p. 301 I, BrOlJD L. 2, ..pp. 98£ 7,
DOmar C~ p. 641Jo - -
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All inpats are sbppoa. to represcmt services ot iDdiviclual

factors vith which are directly utilised in production. Labor

input should be Dleasured in t8n18 of IUD-hours and cap!tal input

in terms of cap!tal services 1Ibich taJee into account the degree of

capacitY' utilization. Unto;tunatel.7, DO data is available tor 1Wl

hours and capacitY' utilisation in the Report ~ Manufacturing Censu.s.

Hence, we have simp17 used an average mmaber of' EaPl07888 and real

capital stock as factor inputs. On the other hamill we have used

electrieity cODSUDlption in kilowatts as a proxy' variable for capital

input.

Equation (1) is in principle appropriate to lIeasure the total

factor productivit1' of an individual, homogeneous industry. For the

economy as a whole or an irJdustr;r at an aggregate level, labor and

capital in different industries should be weighted by their respect~ve

prices, because the productivities of labor and capital are different.

in different industries. The weighted total produc1iivity index for

the i th 2-digit level indust17 can be expressed as

"v* L- .• 0T
t
/

Oi
III ~....J.a.. _

K
+ (1-(;.01 ,02: nij,O ij,t

L nij,O Kij,O

where mij, 0 is the real wage rate in the j th h-digit industry in the

ith 2-digit inciustry in thB ba:...a yea!" and nij,O is the base year rate

of return on capita.l6 in the jth 4-digit i.ndustry in the lth 2-digit

Rate ot return on capital is defined afl V-W/K where- V, W,
and ! denote value added in constant prices, real labor compensation
and. real capital stock respectivel70
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Lndustry. Since labor and capital in different, industries Ci.re

weighted by their prlces in the base year, the weighted productivity

index measures efficiency change in production within the indi.vidual

industries. In other words, productivity ~ncreases due to the shift

of resources from less productive to more productive industries are

eliminated in the weighted total productivity index.

3 Statistical Data

'The data used in the present study are all taken from the Report

~ Milri~ an4. Manu.facturil},& Cen1!.~ and Surve~ from 1966 through 1970.

Before 1966, no annual Report was available except for 1960 and 1963.

Therefore J we confi.ne our analysis to tha period 1966~70,.

The basic d.qta we need, such as output, value-added, tangible

fixed assets, num~er of employees, employees I remuneration, etc., are

all given in the Report, and are classified by KSIC 2-digit and 4-digit

levels. As far as tangible fixed assets are concerned, the data are

available only for 1966 and 1968. The capital stock figures for the

remaining years are estimated by mea-ilS of the bench-mark year method

as follows:

whl;)re

~ = Fixed, tangible assets excluding land in Y&9.r t

I
t

+
l

II InvesuDlent in tangible fixed assets excluding land
in year t+l

D
t

+
1

... Disposal of tangible fixed assets am)lldiDg land
in yeaI' t+l

22?



The estimated capitaJ. stocks based on the 1966 bencb!Mrk Tear

do not, however, coincide with the one based on the 1968 bea.chllark

Tear. In general the former rises taster than the latter. In view of

the reJ.ativel,. sma" ~11' nuctuations at the industrial level, the

capital stock series based on the 1968 benchmark year se. auch more

preferable for productivit;y anal.1'sil!l. For the sake of eCDparlson,

however, both series are used in the aeasurE!IUnt of capital and. totaJ.

factor productivitT. Since iDtonaation on depreciation is available

only for one year (1968), no attEllq)t is ude to aeasur" net capital

stock. Hence, capital stocks are on gross terms. Capital stocks at

current prices are defiated by using a GNP def'lator for fixed capital

formation. We have constructed a price index for each industry at the

4-digit level, and this is used to denate value added in 1ndividual

industries.

III. moRl' AND PRODUCTIVITY GRatl'H

1. Export and Total Produ-;t.ivitl Growth

Table II shows output (vallIe added), exports J aDd total factor

productivity growth of export industries during the period 1966-70.

For the convenience of the discussion, figures are given only' at 2

digit industrial level. We have ~lhown two different t-.o"tal factor

productivities, one based on the 1966 cap!taJ. stock series, the other

on the 1968 capital stock series.

In Table II, ve first note tbat exports grElV much faster than

value added in t.he fDPort industrlea, im.plying tba"t an; increasing

223



I 0
portion of output has baenexported between 1966 and 1970. Exports

srew at aD average umual rate ot 36.7 percent as againat ths 22.4

peJ"OG.provtb rate ot w.lue added. 7

:tD apite ot this ~4 ~ion ot both output,· aDd apprts, the

product.1V1tJ' growth ot ~b. Cpor.t iDdWltriea aa a 1Iho1e as relativel7

.low. '!he total factor proclucti'f1ty bued on the 1968 capital stock

seriu abotferl aD ay...... ammal Irovtb rate ot 8.9 perca.t lastvGan 1966

and 1970. Productivit7 growth 1M_ altpU7 .1over (7.4 perc_t,) wb8D

the 1966 capital 8tock 8mes are used as capital ~~ Th18 18 8~
,

due to the fact tbat the 1966 capital stock em.. roe. lI1lCb faster thq

the 1968 capital stock a8ii.ea. Generall.7, we C8Jl ea7 that the produc

tint)" contribution to aport grouth d.v:riDg the period 1966-70 ..

verr low; product!n:t.7 growth acccnmted tor about 20 perclll-t of aport

gro1lt.h, with the rut be1D« aplained b7 factors· other thaD prod.tiv1t)"

iBproveaaeats.

The weighted total factor productivit;r growth vaa, u upecteet,

much lower tban ~he UJ'1V8igbted.. The weighted productivit7 Ift)vth based

on the 1966 cap!tal stock seriea indicates onlT 2.3 percGllt growth

while the ODe UBiDg the 1968 capital stock series g1T88 a $..4 perctllt

growth rate. Since the weighted total prodw::t1v:1t7 fll'CluAe:ll· the

increase in product!vit1' due to the shift ot resourc. tnD lover to·

higher productivit7 iDdustri. J the extnaaq low gl'O'tl1ih rat. of

productivit7 1Bpll•• oul.7 a little etticieDC7111prov__t in aport.

indWltrles betve.1g66 and 1910, and the major portia of the

productivit7 gaiD 18 attributable to the structural chuges vith1n .

the aport seot.oro

7.. it .e take production wJ.ue iDatead of value aMed, the
.. d1U...ce between the Irowth rate of a:port,8 a:a4 that of output 18
a.1JIoat the .... beeaWlo the inc_. ratio (ratio of value added to
production) Nla1Ded stable betlfteD 1966 aDli1970.
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!able II

Growth Rate of OIltp1t, Bworts, aDd Total Factor Product:1vitl, 1966-70}. '

Industrial &ro~ ~ of 4=¥pt Value Exports Total Factor Productinti>Total Factor Productivity2)
mdus'ilries Added unvelih@ ved.i§£ed 1JJlVeiiht8d weighted

q ,;

Food maa~acturiDg 3 18.3 12.8 U.8 12.9 .. 10.7 12.0

~axtUes 12 .30.0 35.1 10.3 4.4 12.1 9.9

Footll~, w~:ring

apparel '" raad.-UP 9 17.9 49.3 3.4 0.3 6.0 6.2
text.Ue goods',

Wood producta} 2 39.$ 31.3 9.0 2.> .6.1 -8.7
I

.1Ii

Leather pi'qduC'ts 1 40.7 68.5 28.6 28.6 30.5 )0.5
~

"j"

29.0 31.4 14.9 14.2 10.). 10.3~bber pJ-oductfS 2

'"I'\) Clay, glass &\J'l
stone products 2 24.1 225.4 3.2 -S.o 2.3 0.0

Basic metal industries 1 .31.1 12.4 18.0 18.0 7.1 7.1

~,P1"Q4ucts 2 9.7 26 ..9 6.1 5.9 5.6 4.1

*c41Iieq-. 2 -6.4 69.4 -7.5 -1.J. -U.S -U.6

Electrical macbinery',
apparatus " appliancea 2 40.8 20.4 10.1 7.5 .31.6 30•.3

other manutacturiDg
14.. 2 9~Sindustries 4 64.4 SS.S 12.2 9.3

Total EDtpOrts industries 42 22.4 36.1 704 2.3 8.9 5.4

1) Based. on the 1966 capital stock series. ~

2) Based. on the 1968 capital stock series.
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2 • Export,!. and Total Product!vity Growth of Indi.vidual Industries

Although the exports of manufacturing industries a5 a whole grew

rapid.17 between 1966 and 1970, there vere substantial. inter-industriaJ.

growth differentials. The aport of clay and stone products such as

cemmic setts, nags and tiles rose at an annual rate of 22,.4 percent,

the highest growth among the export industries. The export of basic

metal industries, machiner,r, and leather products also grew very rapidly,

the average annual growth rate being 12.4, 69.4, and 68.5 percent,

respectivell. The uports of textiles, made-up textUe goods including

footwear, and wood products, 1Ihi.ch constitute the major export indus

tries of Kv., also indicate relatiVely high growth rates ot 35.7J

49.3, 31.3 percent, respectively-. Industries showing re.lativel:r

modest export growth were food manufacturing, metal products and

eleetrical machinery and apparatus I}

SimilarlY', the growth ot total factor productivitY' ,varied a

great deal among industries. On tile basis of the 1968 capital stock

series J the highest product!vit,. gl·Owth was gained in electrical

machinery and a.pparatus where total factor productivity rose at an

average annual rate of 31.6 percElt\t between 1966 aId 19700 Leather

products showed the second highest productivity growth of JO.5 percent

per annun:.. The industries indicat:t..ng productivity growth of more than

10 percent are food manufacturing (10.7%), rubber products (lO.3%),

textile& (1201%), and other manufacturing industr.Les such as toys,

wigs and optical instruments (14.2'''.

It is surprlsing to observe tha"t industries with a rapid

expans:J.on in exporls dfDonstrate in JIOst cases e1:M1er a low or even
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a negative productivity growth. A very lowproduct:tvity growth :l.a

observed j.n such industries as clay am stone products:; made-up

textile goods. metal products and basic lletaJ. industries. lhchine17

and wood products indicate a negative productivitY' growth, which lIIAT

imply that these industries are oP61,ting at a 108s.8 If we look at

weighted total product!vity, productivity growth or individual indus

tries has been in general much lovtu· than the unweighted. produc;tivit;y

growth. As alread;y indicated l the export sector as a. wole shovs a

growth rate of onJ.,y 5.4 percent in l>roductivity iJnproVtments.

Productivi-r.y gains ara even leas, when the 1966 capital stock

series are used. As Table II indicntes, besides wood prcxiucts and

machinery, clay and stone products show a negative productivity growth;

insig:ni.ficant productivity gains (0.3%) are regiaterEld in footwear

and made-up textile goods, while a llllOdest productivity growth (4.4%)

is found in textiles, the major export industry in (0->..... ThUB,

total productivity in the export sec~tor as a whole indicates a low

growth rate of 2.3 percent, compared with the .36.7 percent. growth

rate of total exports. In conclusion, it sef3IUS Rate to sa:r that

produativity growth in terms of increase in efficieDCY' hna lI&de

virtuaJ.ly no contributions to the e:tpOrt per.fonuance ot the Iorean

manufacturing industries during the period 1966-10. There is further

8Remember that our total productivity is measured at dDme..'ltic
prices which cu-e likely to be higher than ·~ort. prices. !his urplial3
that if output is measured at export. prices, total faetor p:n)(incti'l1.ty
g-rowth would be much lower than otherwise, with the re.."Iult t..ha t. a
nwnber of other industri.es] particularly those :dth CP. lov pn'ldue-t:tvity
growth w~mld also show a negative p:t"oductivity growth. In rac-t,
~ Korea.u exporters have been making negati.ve pro.rj.t,.~.~ 'fb.~ ID!"~e.J:!

have bean o£'i'sErt. b;}' subsidies and h:l.gh profits from d.r.'31'tMtlc lU,.l~; ~
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empirical evidence to subbtantiate these observations; our simple

correlation .analysis confirms a weak association between export

perfo:nnance and productivitY' growth.

As Table III demonstrates, food manufacturing, textiles, rubber

products, and alectrical machinery and apparatus indicate high corre

lation coefticientfJ between their exports and total factor productivit,.

growth. The correlation coefficients tor other indutrtiries are either

low or negative. The correl'ation coefficient between Emports and labor

productivity growth is also generallY' low for export industries, except

textiles, rubber products, and electrical machinery and apparatus.

In contrast to their low correlation with productivity growth, exports

are relatively highly correlated with output growth (see Table III)"

The cc!"relation coaff'icients between exports and value added are high

except for l'3ather products, clay and stone products, basic metal

industries, and machinery0 These statistical resuJ ts refiect fairlT

well a si~~tion in which exports are made regardless of costs and

competitiveness of products, so that supply becomes a main constraint

of export promotion:. Indeed, this was what happen~ in~ export

industries between 1966 and 1970.

IV 0 FACTOR PRIC~ FACTOR INTENSITY\s, AND PRODUCTIVITY GRewI'H

1. Relative Factor Prices and Capital Intensitl

In this SectiOD, we shall attelilpt to investigate the impact of

factor price changes on factor intens1it;r and productivity- grOwth,

aDd hov productivity gains are distr:l.buted aaoDg factors ot productioD~
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Table III

Coefficient ot Correlation ot E!;porta with respect to and Output aDd Productivity Growth

Industrial. Group Value Added. Total Factor Productivit,..l) Labor Procluct1V1ty
~ghted

Food manufacturing 0.89 0.93 0.$9

TextUe~ 0.91 0.95 0.94

Footwear, wearing apparel & 0.91 0.64 0.70
made-up textile goods

Wood products 0.. 98 -0.21 0.71

Lea.ther product s 0.01 -0.09 -0.28

I\J Rubber products 0.94 0.92 0.91
t'\)

'" ClayII glass & stone products -0.11 -0.43 -0.16

Basic metal industries -0.38 -0.60 0.12

Metal products 0.58 0.48 0.74

Mach1..'1ery -0.22 -0.$2 0.67

Kleetrical I1&cbine17,
0.80 0.88apparatus &appliances 0.80

Other manufaoturing
industries 0.95 0.70 0.56 I-

\]1

1) Based on the 1968 capital stock series.
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'~ab1e IV shows changes in factor prices d.nd capital intensity of e.,,<port,
,

industries during the pertod 1966-700 Factor priCEIS are def.lnoo a.s

th~, ratio of cuxTent-price factor compensation to real factor input,

ae suggested lY.1 J ~W. Kendrick. In the followlng, we use only the

capital stock seri6S based. on the 1968 benchmark year methodo

The price of labor more than doubled between 1966 and 19'10, mUe

the price of capita.l inc:ceaaed by only 64.2 percent during the same

period. Sin-e8 the price of labor rese faster than that of capltalj

9
there should have been factor sub':ltitut.ion in favor of capitaL

l'his is confirm~d by' our empirica.l findings 011 the change in ca.pital

inten~3ity. As ShOUll ill 'fable IV. the capital-labor ratio of the export

sector as & ~hole rOl'i8 by J2.1 percent between 1966 and 1910~ A

relative1y rapid increase in the price of labor in relation ''v G.he

price of capital and a resultant increase in capital intensity are

fotmd in all export industries" The ezcept.ions are found in electrical

machins17 and aPf~l~tus in ahich a daclD1d in capital intensity is

~Z\>~'~'__~_~ _

9rn v1.fYiIf of the situation in Korea w.here labor is relatively
redundant i.n rel[i tlon to capi ta.l, one may wonder why the price of labor
rose much faster than that of capttal. The ra.pid increase in the
prit;8 of labor relative to the .price of capital seellJls partly a re
nection of an imperfect labor m.arket, in which the market wage :t'ate
is not only higher than the shadow price of laborJ but also is
determined by factors othe:r than demand and supply conditions. The
incx'eaaing demand fur skilled al1d selOi-skiJ~ed labor concomitant
;rith !."\ raptd gro-nt,...Jl mi(~t &1so have contributed to the relatively
re.p:l.d rise in labor pr:tco. The other reason seems to be easy access
to rol.atively che-:lp foreign capi-W. lauch have been. the major sources
of t'in.an(~l1\g dm"i.ng this penodo Int..ills connootiorl, one should not
i\'.lr,:;et tha't jJilPt)!.'t,~-xit.eehnoJ.ogyis hwre capital intensive than the
ax.i;Jf:.ing technoj':'gJ', In cc.nclusi!.ln l~e can say' that the increased
cap-tt.a.1 intensi ',:, cilll':iJ'lg the period 1966-70 is partly at.tributable
to th(~ 7.'o..lativ~ '''\',''/IT price changes and pa,rtly to impo-c-'ted technology.
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observed (see Ta.ble V).l0

We have Ea;1l.ained the 1ncr.,.e 111 capital int~ns1t7 :\n t8l'll8 of

changes in relative factor prices. We shan nov inv8,'Stigate the

relationShip between f&.ctor inteuit)" and productivity growt.h.

As Table V axhibits, the capital intensit,. of the export sectorB

rose at an average annual rate of 7.S !)81"Cent du.."'"1ng 'the p6rlod 1966-70,

accompanied U7 13.6 percent growth of labor productirity.ll This 1s

due to the posit1ve growth of total !a(:tor productivtt,y 1ih1ch shows

an average annual growth rate of 8.r2 percent betllHr.l 1966 ami 1970.

Since total productivity rose faster than the rate of factor substitutionJ'
1)

capital-output ratio is supposed. to tall. This is contirmecl by the

increase in capital productivitY', the annual average growth rate of

which is 6.4 percent.

lOpootwear, wearing apparel and made--up textile goods indicate also
a d.ecline in capital intensity. But this seans due to an overestimato
of capital. stock in the initial year. The capital stock in 1966 is
larger than that in 1910, which seans ratolter unreasonable. When we
consider only the period 1967-70, lt~ find 7.2 percent of average annual
increase in capital :lntensity.

liThe labor productivity and capital lntensit1' of individual
lmhatries are shown in Table II ~ 'l"able III in the append.i.x.

120ur estima.te of the "Residual" w:lth a Cobb-Douglas production
function gives 9.3 percent during the same period. Although this
nwr.erical difference is, as already indicated, due to the dif{'e:en~e

in the mathematica.l nature of the two approaches, total factor produc
tiVit.y of the Kendrick type seems in" general preferable to a. Cobb
Douglas function, since the former doe.s not necessari~y assume an
elasticity of substitution of one and constant returns to scale as the
1atter does. As W1.ll be shown 1ater,the eJ.8sticity of Sl.l.bstituc.ion
is less than one in export industries between 1966 and 1970.

13
See Table II in the appendi %.
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Table IV

CbIlEeB in Factor Prices am Factor Intensity in Export Sector

~
Nt

yeaz-

1966
1961
1968
1969
1970

ATerqe Bate
of e , 1966-70

1)
Price ot Labor

100.0
124.7
l49.9
210.5
23S.8

24.3

Price ot Capital 2)

100.0
99.3

140.0
lSl.S
164.2

14.2

capital Intensity

100.0
100.4
102.8

-1ll,,)
132.1

7.S

1) CnrrtJDt,-pnce labor compensation divided b7 average number of saploTGes.

2) Current-price capital compansation divided by real capital stock (1968 capital stock series).
Current-price capital compensation is abtained when ve subtract current-price labor
compensation from gross value added at current price.

~
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-
Looking at the industrial level, WEt rind considet"able ftriation

in the changes in capital iDttmSit7 uaog different iJ:adustriea. IfeaV

1nd.uatries such as basic metal industries, IUCh1n817, ~ vooei produc~..

ahov a sharp increase in capital intensity, whereas nch light consmaer

goods industries as food MDDtacturiDg, tf\1d;1Jea, and leather products

indicate a small increase in the capital-labor ratio. Industries showing,

a negative growth of capital-labor ratio are electrical machinery and

apparatus, and footwear and. JJade-up tu:t11e goods.

In this cODDOCtiOD, it is 1nt~est1ng to observe twt.t induatr1es

with a ralativel7 low increase in capital intensit:r te:Dd to be associated

with a relativa'l3' high total productivit7 growth. This seems partly-

due to the fact that because of a relativel.1' high share ot capital income,

as w:Ul be shown later, the re1.ative1T rapid increase in capital input

:in relation to labor input led to a much greater iDcreue in the total

factor inputs than otherwise. This remilted in the relative dovmrard

treD4 in total p1"Oductivit7 growth. III other \JOrds, total productivity

growth is stronglT affected bJ" the movlSllmts of Mpit.al iDput rather

thaD that ot labor input because at the relativel7 high weight of capital

iDp'At. On the other haDd, it S8811S tWLt the product.1.v1tiea of capital

inte.nsive industries are rela.tivel1' low largel7 becaue at lack at

eco~ea of scale due to a su]] size at plant. Tho low capacitT

utilization and inef'ticient management might alQo have cautributed. to

the low productivity growth in indUStri8S.l.4 In contrast to capital

1It.rh.e capacity u"lization ratio ~18 in general very lcnr 1D macbi 

nerr aDd buic aetal imiustries betlleelll 1967 and 1970 0 See,. Korea
Iaduatrial Dev8lopunt.- IDatitutel:6, lPl30 l46 UJ..
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1Jrt..uJi1;7, there is no detiDite relationship be1,If8C aport, ratio aDd

prbd\1Ct,iYit7 growth (sse 'lable V),)

we M.ve alread7 indicated that the price of labor has iDcreaaed

JlUCh taster than that of capital between 1966 amd 1910. Altho.

capital. intensitY' has also increasedjl the rate ot increase is l.DiJer

than the difference between. the rate ot increaso in labor and capital

priceCl In other words, labor's share ot inCQll8 auat baTe 1ncrnsed

between 1966 and 1970, for the relative increase ot the price ot l.abor

in relation to the price of capital is higher than the increase in

capital labor ratioo

According to Table vfS
1 the labor share or incae in the export

sector as a whole shows a slightly upward trend between 1966 and 1970 I

1.t rose from 3709 in 1966 to 39 Cl8 in 1910. No :i.nf'OlTlatiOD on i.ndirect.

taxes is available for 1969 and 19700 Therefore~ the labor 8bare tor

these two years is somewhat underostimatedo The rising trend in the

labor share is obs~ved tor most Ctr the export industrieso

lSThe labor share of income iSI estimated in the following vaTI
The labor compensation for employees is givan in the Manufacturing
Census 0 The labor compensation .felr an unpaid familY' worker or a
proprietor is imputed. on the assuwpt.ion that these people are paid
the average compensation per emplclyee, This may not be very realistic.
But in view of the tact that the productivity or an unpaid fami17
worker 1s likely to be lower whilel that of a proprietor higher than
the average productivity of euployeejl our estimate seems to provide
a good approx:imatiODo The sum of employee compensation and the
imputed cClIIpensation tor unpaid taDlil7 workers and P~'opri8tors givea
total labor compensationo The ratio ot total. labor ccmpen.sation to
value added, net of depreciation and indirect taxes)) gives the
labor share of inc-.oae" As :1.ndieated aJ.read,;y. f'igurea q.n depreciation
are available only- tor 1968 0 We have calculated the depreciation
ratio (ratio of depreciation to gross valUCI added) for 1968. aDd
th1a ratio il applied to the 7tll&ining ,ears"
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1 )
'.'able V. Export Ratio, Factor Intensity, and Productivity Growth, 1966-70

in percentage changes)

Industrial Group
r

Labor CapitalExport Capital-labor 'Iotal Factor
Ratio Ratio Productivity Productivity Productivity

(Unweighted)
Food manufacturing 93., 7.0 10.7 13.4 10.4

Textiles 28.6 5.9 12.1 15.9 10.1

Footwear, wearing apparel 69.8 -2.0 6.0 3.0 8.7
& made-up textile goode

Wood products 65.7 41.1 -6.1 10 ..1 -11 .. 2

I'\,) Leather products 71 .1 6 0 5\ 30 ..5 7.3 44.6
\.oJ
\J\

Rubber products 16.3 24.0 10.3 25.1 2()8

Clay, glass, & stone products 25.3 11.8 2.3 .3 .. 1 6,.?

Basic metal industries 42.5' 84.8 7.. 1 18.9 8.8

Metal products 63.8 8.3 5..6 9.0 4.5

Machinery 29.3 30.1 -lL, 6.6 -19.7

Electrical machiner,y, 15.2 -1.5 31,,6 31.0 33.9
apparatus & appliances

other manufacturing 130 .. 9 17.4 14.2 12.6 24.1
industries

Total exports industries 44.7 1.5 8.9 13.8 6.. 4

1) Capital data are all based on the 1968 capital stock series. "-
~



'table VI

Labor Share of IncOI!1e in Export Industries

Industrial Group 1966 1967 1968 1969 1970

rood manufacturing 32 ..5 40 ..5 35 .. 2 3407 3,.4

Textiles 40.9 38 ..6 40.0 40.5 40.7

FootwearJ wearing apparel & 3,.2 36.2 38.3 4,.2 )0"1
made-up textile goods

Wood produ~ts 3,.8 l':'09 3001 48 ..3 38.5

Leather products 2:.9 39.4 28.5 44.7 46 0 4

Rubber products 49.9 44.8 41 0 6 41 .. 6 41.4
r\)

~ Clay, glass ,&stone products 11.7 36.0 45.9 4502 44.90\

Basic metal industries 1908 53.4 51 .. 9 28.9 32.0

Metal products 34.5 4909 39.5 46.4 52,,3

Machinery 30.3 42.3 50.7 31~0 43~9

Electrical machiner,y, 33.8 64.':; 44.0 31.8 30.5
apparatus & appliances

Other manufacturing 29.3 54.2 36.8 41.9 40.,
Industries

Total exports industries 37.9 40.1 38.9 41.2 39 0 8 I\)
I\)



Rubber products and electrical macbinery and apparatu.a are the onl1'

exceptions in vb1ch labor shares sbov a dec]:I n:f.ng trend. The labor

share 18 ve:q stable 1n food wamltacturiDg and tutile., whlle AD

apparmtl7 ris1ns tnmd 1s touwl 1Jrl all other iDduatries. It is

nwaarkable that the l.abOr ahare ot iDcOl88 18 lu_ th&D tift7 percent

tor all crport iDrlu'triu.

The rising tread 1D labor abare 1JIpli ea, on the other h.aDd.. that

the elasticitY' of 8Ubatitut1on be'tinen capital and labor 1& not W'lity_

In other vorda, the Cobb-Douglaa ~1P' or proctuatiOD !l.IDGt1oll is not

applicable to lor8I&D q»rt iDdwrtriea during the period 1%6-70. In

orda", to test this, ". haft calculated tihe elasticity of substitution

16
WliDg the taUowiDI tonmla I

,

Where t!!t ia elaaticit7 of nbaUtv:t1oD., ~ 1& the growth rate ot real

capital stock, CIt 18 the growth rate ot aap].o11"D, aDd. Ow and G1(. are

the srowtb rat_ ot real pricu of labor aDd cap!tal respect1vely'.

8«tlt'Mllft 1966 and 1970 "e obtain the foUcnr1DI rmsults r

0.221 - 0.139
tS III ------.---

0.113 - 0.082
• 0.892

The wstieity ot substitution of 0.892 suggests that SOIl. other

t;YP8 of production tuDctlon 15 PJOl"8 appropriate thaD that ot the

Cobb-Douglas t;rpe for aport industriu. As w:U~ be sbcnm below,

. »
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this seems true not only of export indus'tries, but also of total

manufacturing indUstr:i.6S as a whole.

We have further estimated the labor share of' income for import

substitution, domestic, and total manufacturing industries (see Table

VII) 0 The import aubstitut.ion j.nduatries indicate a. more or less

constant labor share of income while an apparently declining trend is

found in both domestic and total manufacturing industries between 1966

and 1970. The labor share in import substitution industries has remai

mainoo almost constant at 29.5 percent from 1966 through 1970, althougb

there .:ire small yearly fluctuations during the period. In contrast to

import substitution industries, the labor Share in domestic industries

ShO\oTS a relatively rapid decline during the period 1966....70. It feLl

from 28.5 to 21~.O percent, leading 't.o the downward trend in labor share

in total manufacturing industries, for the domestic sector assumes a

dominant position in total manufacturing industries.17

The rise in labor s.hF~:c" of income between 1966 and 1970 in export

industries implies that a larger proportion of their productivity

increment accrued 't;o labor. This oem be explained t.hrough the changes

ill the real prices of labor and capltal. This is shown in Table VIII •.

l'he real labor compensation per employee increased by' 88.3 percent

while the rata of return aD capital roge by 25.5 percent between 1966

-_...... ..~~-----
170ut of 204 4-digit manufacturi.ng industries 134 4-d.1git

indu'3tries belong to the domestic sector.
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Table Vll

Labor Share of' Income in Export. Import substitution, and Domestic Industries

1966 1967 1968 1969 1970

Export Industries 37.9 40.1 38.9 41.2 39.R

Import Substitution Industries 29.5 35.4 28.7 27.2 29 •. f,.

N
Domestic Industries 28.5 29.0 29.9 23.8 24.0

'""""0 28 .. 2 28.7Total Manufacturing Industries 31.0 32.9 )2.1

N
V\



aDd 1970, 1d.th aD &"...,e ADnuaJ. grolfth rata of 17.3"~ ami 6.0 pen:tIIlt

respectivel7. !be rapU rial. iD rml C(BplBl'JS!ltioD. per labor relative

to real compensation ot cap1'ta].1UaWl tllat labor obtd.ned a larger

proportion of increase ill OU'~, with the result that labor share of

income rose as compu'"8d with the bue ;rear period.

Although we have D.CJt ~Leulated the real prices of labor aDd capital

for other industries, it is l::1euo from the aboft analysis that the rate

of return on capital aDd. real COfIPGIlSation per eraployee should have

moved more or less parallel :J..n import subs1~itutiOD iDiuBtr:l.es beeauae

of constant factor shares of income in this sector betvean 1966 and

1970. In domestic and total manutacturing iDdustries where a dec] in

ing labor share of 1DcGll8 is 9baervGd, the rate of return on capital

SllOuld have risen INCh tas1ier than the real compeo.satian per erIP1078e.

-18
In this comuJctioxa, it should be notlDd that real labor compeo.-

sation per tDployee, that 18J, the real W'agEJ r~'te rose faster than
labor productivity duriDg the period 1966-1'0. ~'bor productivity- or
the export sector u a uhole rose, as aJ.reidT :1J:rdicated, at an average
annual rate ot 13.8 percent, vtdch is leas than the grovth rate of
real compensation per caplOJ'Gle. However,..men current price labor
compensation 1s de.f'lated by AU Urban Constlll'l8r Price Indu, the grovth
rate of real vage rate (10.2%) 18 8] 19btly lover than that or labor
product!vit7. Even 1D this case, in a number of aport 1DdumtritP'.a
the real uage rate ro~ turtv t.baD labor productivity betN~ 1966
and 1910 (a_ 'fable III iD tllte appertd.:lx).



Table VIII

b:ate)f heturn on Capital and Real Compensation per Emploles in E:rport Industries

1)
Yea.r Rate of return on cap!tal

(won)

1966 0 0 604

1967 0.636

1968 0.128

1969 0.155
Ns:-

0.1581970

Average rats
of change,
'966-70

Index

1000 0

105.4

120..6

125.1

125.5

(6.0)

Real compensation per employes
(thousand won)

48.524

540857
M ?na
""""'8"""';

76.375

91.371

Index

100.0

11.3.1

124.1

157.4

188.';

(17 ..3)

1) Constant-price cap!tal compensation divided by real capital stock
(1968 capital stnck series)

N....,
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vooi PRODUCTIVITY COMPARISONS BErWEl~ EXPORr, lliPORr SUBSrrIITUTlmJ,
AMDDOKESTIC nmUSTRIES.

1. :!,ota!.,Factor Productivitl

Table n: shows the growth or tc~tal factor pruductivities in export,

import substitution, and. domestic iIldustries during the period 1966-70.

Two different figures for t9ta1 prOOluctiVit;r are :mown" one based on

the 1968 capital stock series, the eIther on the kilowatt electricity

consumption.

It is remarkable that the growtlh rate of touu factor productivity

is in ge1lleral much lower in the export sector than in either the import

substitution or the domestic sector. In the case of lmwaighted total

productivi.ty based on the 1968 capital stock Serif~, the highest pro-

ductivity growth is observed in the import substitution sector, showing

an average annual growth rate of 21.4 percent betlJe6n 1966 and 1910.

Relatively rapid productivitv gains (14. 2%) are also registered in the

domestic sector, while the export sectorJ as alr~tdy indicated, indi-

cates the growth rate of 8.9 percent between 1966 and 1970.

The pa.t tern of productivity growl:Jl among thrEu~ sectors does not

change substantially, even if' we 100lk at the weighted total factor

productivitYJ the import subS1iitution and domestic sectors show a

~ghe:r productivity growth tha:t1 the export aectore The only d:l

ffel"eJ.1ce is that the productivity gains in the domestic sector (14.0%)

E..;,'e h:i.f.l'..her t.b.an in "the illlport subst,ltution sector (8 e 5%) . '"r~ ...8 is

du~ to tha f'~t th&t t,he import substitution sectolr bas undergone



Table IX

Total Factor Productivity Index for Export, IlnE0rt Substitution)
and Domestic Indust~les

Export Industries Import Substltutl.on Industries Domestic Industries
1) 2) 3) 1 ) 2) 3) 1) 2) 3)

68 68
pe

68 68 68 68
p Pw P p pe p p pe

w w

1966 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

67 105.5 101.0 86.4 103.5 82.0 110.6 92.9 93.9 131.4

68 120.7 112.6 117.3 140 .. 9 102.1 88.7 121.3 126.3 144.3

~ 69 131.6 120 .. 7 120.6 185.1 123.7 101.9 143.5 151.1 201.4

70 140.5 123.4 133.4 219.2 131.4 122.0 165.,.3 163.3 198.9

Average Rate
of Cha.'1ges 8,.9 5.4 8.. 9 21.4 8.5 6.4 14.2 14.0 19.9

n Unweighted total factor productivity based on the i 968 capital sto'.;k series.l

2) Weighted total factor productivity based on the 1968 capital stock series.
3) Ba~ed on slectricity consumption.
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structural. change has taken place between 1966 and 1970. In other

words, productiVity gains 1Jl the iDlPOrl aubatitution. sector are tl) a

large extent attributable to the abUt of resources trol'A low to high

productivitY' indUBtrtes, while in 1J1e domestic sector produ.ctiv1.ty

gaina are almost ent1re11' due 1;4 an 1ucrease in ertic:1ency tdth.i..n the

1ndividual industries.

The low productivity growth in the export BEiiCtor as c:~reO. wi.tr.

'he import substitution w:rd domestic sectors is l'er1..tiable at the

indust1'7 level. As show in Table X, most export industries 1ndicate

a low productivitY' growth as compared. vith import substitution and

dome~~· ic industries except te:z:tU~I, leather products, basic metal

industries, and electrical macbinel:"'y and. apparatu.s. As far as pro

ductivity comparisor.a bet'WESGlll ilIport substitution and do~estic indus

tries are concerned!. we fini that :tn most cases tmpor-t suostitution

industries shmr a highGI" pl"'OductiV:!.t,y growth than dom68tic industries

except clay and stone p1"oduc:iis and tr&<sport equj.pmant" A.lthough

import substitution indwrttrl6t= ~.nd.i\.cate a higher prod...;,~tivit,. gru~rth

in the same industrial group, over....u.l productiv:i.ty ga.i.\"1i!! 'ilere, as

already noted, hi(p~fll1" in the domesi~ic sector than in the import.

substitution sector. This seems du,s to substanti.al productl.vity gains

in such non-competitive iDdU.1tries a3 tobacco marluf'acture (se~7%),

rubber products (18.1%), chemical products (20~1,n, and petroleum

(17.0%).

"'!hen we look at total factor productivity u.sing electricity

consumption, the domestic sector shows t..~e highent prod~ivity

growth (19.9%), higher than the prexiuetivit1' grmrth based on the
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Table X.. Growth Rate of Total Factor Productivity in Erpon., Import Substitution,
and Domeatic Sectors

(In percentage cl1angss)

14.2 9.5 -11.2

&!:port Sector

681) 682 ) 3)
p p pe

w

809 21.4

29.6 26.3 -20.6

4.7

9.6
2.3

4.0
-0.6
-9.S
1.7

7.1
12.2
21.0

45.4
12.1

-13.0
49.2

15.4
12.3

1.6
1.7
6.6
9.3

10.S
18.1
20.1

17.0
9.7
0.7

18.5
-
6.0

14.2 14.0 19.0

12.1
9.8

-1.4
18.1

-
17.4

1500
12.$

1.7
7.7
7.9
9.4

15.4
19.0
2S.6

Dcaestic 5eetor
631 ) 682") e3)

P P1l P

19.4 15.6 30.,
9.0 9.1 10.04)

58.1 SS.7 
7.2 7.5 -22.4

-7.7
300

25.4
11.0
10.6

16.3
28.2

6.4

2.0
3.7

27.6
8.7

19.9

4.4
25.6

8.5

2.4
7.4

27.6
8.3

23.5

17.4
25.6

34.5 34.5 27.1

J.mport Substitution Sector

681 ) Lo2) 3)
p puu pe

3.0

0.2
26.0
8.0
8.3

32.8

J.200

1.1
16.2

10..4
-8.8

5.4

.30 ..5
10.3

9.9
6.2

-8.7

12.0

0.0
7.1
4.7

-11.6
30.3

8.9

9 .. 0

30.5
10,,3

12.1
6.0

-6.1

2 .. .3
101
5.6

-U.5
31 ..6

Industrial Group

20. Food unufactUI1.ng
21., Beverage iDdUBtr1~

22., Tobacco manufac~ures

23. Tutiles
~. Foo1iWea.rJ wearing apparel
'. &: made-up textile gooda
2S. Wood. & cork
26. Fnmiture &. fixtures
27. PaPer & paper products
28.. PJ.P,nting, publishing &:

allied. industries
29. Leather &: leather products
30. Rubber·products
31. Chemicals & chemical

products
320 Petroleum & coal Products
33. ClaY', glass Be stone products
J;~.. Basic m.etal industries
3$. Metal products
36. Machinery
37.. Electrical. machineryII appara

tus &: appliances
38. Transport equipment
39. other manufa.cturing lnQustries

Total

r\,)
l::;-

'"

1) Umre1ghted tOtal factor producti"f1ty baaed on the 1968 capital stock series.
2) Weighted total factor productivity based on the 1968 capital stock series.
3) Based OD electricity consumption.
4) Figures on electricity consumption are not available.

\Jo,I
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1968 capital stock sarieso B.r C4Jntrast., ve obs81'Ve that in the import

substitution industries total prodl1ctivity growth is much lower (6.4%)

than one based on the real capital stock~ impl;y:lIlg that capital input

in terms or electricity constmlptioJ.'l is highly overestimated. Fo!"

export industries ve find the same productivitY' growt:.h irrespective of

di.rferent kinds of capital inputs used. In both cases!' export indus

tries show an average annual growtJl:'. rata of 8 0 9 percent betwe. 1966

and 1970..

In view of the large productivity di.t'f'erenti&ls in the case or

both import substitution and. domestic industries, a question arises

as to which total productivitY' index we should use as a measure of

efficiencY' changes during the period 1966-70. We are inclined ''"0 lise,

the total productivitY' index based on the 1968 capitaJ. stock Sr3r~e.~

for the reasons that, firstly, electricity conSUlllptions are ~rect11

estimated19 and. that, second1.T, the estimated electricity consl.lnmtion

at industry level shows relatively large nuctuations over time,

Furthermorel it is very doubtful whether electricity COnsumpti0rt .::an

be regarded as indicative of the degree of meclla.nization becau3e it

is likely to be heavi.ly" dependent upon the technologies used.

19Kilowatt electricitY' consumption at t.he iJ.-dig:i.t industry leva:
are shawn onlY' in the Manufacturing Census of 1968, lrllile in the
remaining years. inrormation is available only in mon~ terms> USl.ng
the 1968 census data we have calculated the unit price of electricity
per kilowatt-hour.. This is used to convert expenditures on electn.
city into kilowatt-hours for the remaining years.. Electricity
charges are not only different in different inc1ustries, but. also non
proportional to elec'tricity consumption. However, such problems
are ignored in our estimate ..
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2. Capital Intensitz

As Table XI showa, the :t.mpolort substitutiOIL and domestic sectors

indicate a verr high capital intnnBity as compued with the aport

sector. It is about three t:laea as high in thEtS8 sec:tOl"8 as the capital

labor ratio in the export sector. B.r contrast, ve tiDd only a slight

difference in capital inteDt.Jit7 between the import substitution and

domestic sectors e

The high capital labor ratio in the import substitution sector

seems to refiect that import subsrtitution industries are bisb17

dependent upon advanced foreign t.eclmology, which is like1Jr to be verr

capital intensive. The relatively' high capitaJ. labor ratio in the

domestic sector seems all10 to a large extent attributable to the

imported technology in this sector because most of the domestic indus-

tries were initiall7 import oubatitution industries rslying b_~ on

the importation of advuwed teelmologr from abroad. Of course,

imported technology has certa1n'l1" played an important role in export,

industries such as textU., but technologies introduced in export

industries are relativel.7 labor 1ntensiva so that thq Mve not exerted

any significant inf'luenc8 em tho JaQVement of capital intensitY' in

export sector as a whole.

In this connection, it shoun! be further noted that the increases

in capital intensit;y in the 1JDporl; substitut,ion am domestic Sect019S

vere much less than in export sector during the period 1966-70. In

the case of the import substitu'ticm sector, we even find a sllght

decline in capital intensit;y0 Nftlrertbeless, labor productivity- ~..t\

two sectors rose mUch faster tliaD in the export sector. &tween 1966
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Table XI

Capital-Labor Ratio in Export, Import Slbstitut1on, and Domestic sectors

Export sector Import Substitution Sector Domestic Sector
Year 1 ~OOO won :tndex 1,000 won Index 1,000 won Index

1966 167.00 100.0 567.32 100.0 436.24 100.0

1967 167.61 100.4 532.92 94.0 471.11 108.0

1968 171.70 102.8 514.34 90.7 469.22 107.6

(\) 1969 184 .. 28 110.3 555.42 97.9 561.38 128.9
J:::-
'.0 .

1970 220.54 132.1 554.60 97 .. 9 552.38 126.6

Average Rate (-1 .4) (6.5)
of Change, (7.5)
1966-70

1) Based on the 1968 capital stock series.

w
V'\.
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md 1970, labor productivity in the import B'ubstitution and. domestic

sectors rose at an average annual growth rat39 ot 22.2 and 1903 percent

respectively)? while in the export sector it rC's:, at the rate of 13.8

percent per annum over the same periodo ModI!ll"1'l foreign technology

coupled with the more efficient Wie of capital seem to have been the

major sources of productivity gro1fth in bath the import substitution

and domestic sectors.

The high productivity growth in bo"l;h the irIllPOrt substitution and

domestic sectors d~ the period 1966-70 1s rElfiected in 11 rapid

decline in capital-output ratios during the same, period. (see Table XII)

Accordins to Table III, the capital-value added ratio in the import

substitution sector has undergone a sharp decline between 1966 and

1970 g it dropped from 1.594 in 1966 to 0,,722 in 1970. A rapid decline

in the capital-value added ratio is also nbserved in the domestic

sector in which the capital-value added r.itio fell fram 1 .. 268 ill 1966

to 0,,818 in 1970. Although a slight decrt!asa i.n the capital-Vluue

added ratio 1s experienced in the export sector)l the rate of dt.crease

is much smaller ·than in the import subatit'lltion ·and dcmestic sectors.

It is rEmarkable that the capital-output ra:tio varied only a

Iittlet among the three se<rtonl. Tbe capital-ci..'tput rac.io in the

domestic and intpOrt substitution sectors was in 'the initial yee.r

somewhat hi.gh~ than in export sector. Due to a rapid productivit}1"

ghMth in both sootors ll however, tbe capital-output ratio of thes~

two sectors was lcmer than that of export sector in. the terminal
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Table nI

Cap1tal-Out,pUt. Ratio in E!port., Import Substitution, and Domestic sactons

Year Export. Sector Index Import Substitution Index: Domestic Sector Index
Sector

66 1,,101 100.0 1.$94 100.0 1.268 100.0

67 1.040 94.5 1.512 94.8 1.395 llO.O

68 0.911 8).3 1.099 68.9 1.067 84.2

r\j 69 0.866 78.6 0.856 5'.7 0.946 74.5,,1'\....
70 0.861 78.2 0.722 4.5.3 0.818 64.5

Average Rate
of Chs.Dge)

(-9.6)1966-70 (- 5.8) (-17.6)

lj Based on the 1968 capital stock aeries.

....
~



yea.r. This 1s particular1T nct;ab1e iIl viGV of the fact that capital

intensity' in the domestic and iJIport mmstit.ut.ioo sectors was such

higher than in EU.J)ort sector throughout the, ~'.(' h'8 period, auggea'tJ.,ng

th.1.t the size of capital-output ratio Clmaot be judged by the degr..

of capital intensit;y.

VI ~ SUMMARY AND CONCLUDING REM!RKS_ .....--, :0<f07,_._._ ._"'f__-...._-~....~_

Gt>:Lng the Ko.'.,~ , St.,andard Indllstri.a.l Cta.ssifie.ation, tie have

1.;"0 into t.hree differtmt categor:i~~3 v:.nort, import substitution,

,-,'0 domestic industries. Productbrj\., l.s measured in terms of labor,

.lpital, and total factor prodllctiviti!;~s for faaell sector of manufacturing

industries. Inter-sectoral compari50ns of proolJ':.' .ies are also made

in order to assess the expoI~ performance of the KorSfUl eco~ in

terms of efficiency of resources al~ocation during this period. Our

findings can be sl.DDlll.8.ri.zed as follows:

l) The productivi. ty growth of the export industries as a whole

was very low as compared with tueir ezport perfoI'lDr'iDCe. Total factor

productivity based on the 1968 capital stock seritf!S, for example,

showed an average annual grovt.h rate of 8,9 perceJ.'1t, uhil.e exports gr.

at an average annual. rate of .36.7 percent bet'w'el:"l 1966 and 1970. In

other words, productitit;y growth uplains only about 20 perc~t of

export growth. The weighted total productivity growth is DlUCh lower

(5.4 percent), :1JIIpl.y:ing that promlc'tiV1.t;y gaintJ are to a large extent

attributable to structural._c.banges within the aport sector, i.e., the'

2.52
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shift ot resou.rce~ from less productiv«!, to more produ.ctlve industries

between 1966 and 1910.

2) Out of twa!ve export industrios at the 2-diglt level, the

highest productivity growth AS observed. in 61 ectrical machinery and

apparatus which showed an average annwLl growth rate of 31.6 percent

between 1966 and 1970. Rapid productiVity gaJna ~ere also registered

•.'1 such :~r'· .\, tndU2tries as leather products (30.5%), other rr.tar~u-

factUJ'ing ": lu.stries (l4.2~), textiles (1?1%), rubber products d.O.3%),

low e~ ".;,;1,11]"6 productivity gr01,.lt}L Ind..Acr.rJ.Hs showing negative

preduG 1'.J ....y ~P·'.1"itIl were wood p:rOOu.ct8 (-6.1%) ~md rn.a.c.::.hinery (-11. 5%).

;;) ~ort rrl'owth was highly corr<al.at6d ~'ith ou1~put growth as

compared with productiVity growth. l'he coe:!' f:!.C'i (:tnt of corr.elation

between e..~ort and output growth U'a~ hig[. fIJI' most of tD.1'ort industries

except leather products, clay and stons prt.;;.uucts, metal and basic

metal industries, and machinary, whereas Ii high cOTralation coefficient

between export and productivity was observed only in several industri es

such as food manufact,uring, textUes, rubber prCA'luctfl, and electrical

st~tte t~~t pr~~uctiVity haa not " 1 ~ J
.-. ~~.-. 1.i'JPortant role in over-all

70.

substitution, and domestic sectors are conc~led, tho export soctor

showed the 1east productivity growth Slillong three sectors e Productivi.ty
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growtb in import flubstitution sector was higher- than In d01ll815tic

nctor in the cass ot unweighted total productivity, "hila in the

case of weight~ productiv1.ty the latter showed a higher growth rate

t.han the fOI1ner a This is due to the fa,ct that the import substitution

sect.or has undergone a rapj.d structural change vhereaf:f in the domestic

sElCtor no such structural change has taken place between 1966 and 1970.

The higher productivity growth in the import Bubatitution and

domestic sectors seQBS attributable to the superior .t'l)reign technology

&!bodying a h1gher capital intens i tr. Capital intens:lty in both seetors

is much higher than in the export 58ctc.r o In spite or major differaneea

in capital intensitY', however, t,he capital-output ra.tio of the export

sector in the ir.iti.1.l :Is?.!' was slight13r lower, whereas it was higher

in the terminal Y'~~l' tha.a import wbatitut10n and domestic sElCtora.

This stems from rapid productivity gains in the import substitution as

well as in t.he d.cmestic sectoro In this connection, it should be noted

that there are a number of other factors favoring domestic and import

substitution industriesa the monopolist..ic position of some industries

in the domestic market, economies of large scale and a higher lavel of

efficiellcy resulting from competition" By contrast, moat of the export

industries are ot small-scale and are equipped with primitive tech

nologies. Furthermore~ a variety of d:trect a.ud indirect subsidies

extended to export industries have distorted their investment decisions

leading to exce~3ive investment~ A rel~tivelY' rapid increase in

capital intE".l1:3:i.ty tn. the axpOI'1:. sector seema to refieet this

phonomenon~



5) !he labor ahara of incOMe ill the export sector .showed a sl.ig

upIIdtl trend between 1966 aDd 1970 II l5b:Ue in the doaelSt1c sector· it

,m over the ... period. In. the bIport nbstitutiOD sector, the

~ share baa nu"lxuld ....., stable. Because ot the doMtf DU\t pos!t1

of the doBeet1c sector, bonY.., total lI&IXUf'actU".1.DC induatriea

iaticate .. decJtn1-. trful of the It:1,;or share bet"MIl 1966 ud. 1970.
,

1h1s chaDg1ng labor share OY&r~ suggests tha~ the ~reaD IIIUlU-

taeturiDg iDdwrt..riu a.ro 110~ :lD a Cobb-Dauglu world; a CiS \ne·ot

~OD fuDctioD ae-.lIOre appropriate, &S far a8 prod:Rction

t1mct1oD aDalya1a 18 CODCf4'M'Cl.. Oo.r utiate ot tho wst1cit;r ot

INb8t1tut1QD tor aport eector, 1IIr1ch 18 lees thaD one, coDtinus this

Further, w note that m all three sectors the labor share ot

lDeoms 1s far below SO perceut. A'IIOng tAe three 8fJtet-orZ3s the export

.8I!Jtor shOYS the highest labor share, reflecting the low capital

htensity in tb1.8 sector. Since the labor sha:.. '!> of incCJllJ;8 1s nothing

5u:t a unit labor cost, a rising labor share of iIlCse in the export.

O~.,or implies that the tmrdIIl of labor cost. has increase coDSi-

4erabl1' durlDg the period 1966-10. We have alr~ point.ed out that

1m IBWlIi'f azport industries the real vage rate roSct taster than labor

prodnctivit1', although labor productivit;r in the ta:pGrt sector as a.

1!t1ale 111"- slightly taster than the real wage n:tQ. The 1mr pro

ductivity growth coupled. with a rising unit labor cost S8El111.S to have

deteriorated the f~:1.al POSitic:l'il of th886 export industries.

We have demonstrated that thEa Korean export indUBtriu in

geu.eral suffer from low product!v.l.ty growth aDd rising labor cost as



~oBlpa"..ed with tho industries oriented toward the dOln.6Stic market. On

tJhe productivity side, however J there llTer6 a mm1ber of ind'U.strles showing

a high productivity growth such as ell:5CtriCal machinery and apparatus,

leather and rubber products, and text.tles, which are all labor intensive.

At the moment, the comparative advanulgs doctl"i.ne seeM working for

Korea's labor-intensive industries, w:Lth the ilD}JlicatioD tlBt a

Heckscher-Ohlin type of factor i.ntens:lty theorem is quite tenable •.
However, tn view of the rising trend l,r l.abor cost, which is likely to

accelera te in the future, steps are UX"gantly nsaded to enhance labor

productiVity in these b1dustries not l)nly by means of introduc~ more

advanced technology but also through on-the-job training, better

management, etc.

The low productivity growth in the export sector is, as already

noted, mainly due to low or negative product.1.vit,. growth in capital

intensive industries such as machiner;,., metal and wood p:roductso

Since these capital-intensive industr-les are mostly at the iDf'ant

stage of development, 'Ie can not upect tUJ::f substantial productiv.1ty

improvements in the near future.. Nevertheless, it SeEIIUJ imperative

to develop intermecl1ate and capital g<)odB industries s.b.ari:ag an

increaSing portion of exports in the :t"uture. In addition to pro-

du.etivi ty improvements in existing GXl:»ort industries, .fu.rther efforts

should be made to diversify export inclustries by dilv'eloping new

commodities and new products for tD:pOJ:'ts.

In a rapidly graving GConc:tIlY like. Korea where resOU1"Ce3 are no'r.

fu.1J..y ut.:lllsoo ll i:" (h~ rather natunLl that ill the initial stage

of development productivity assumes a relatively les8 important role
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as compared w-ith factor inpUt-Sf A pa1itern of high 8!ConoMic growth

heavi.lJr relying on increases in factol- inputs, however, cannot be

maintained in the long run because o.r increasing resou.ree liJrltations.

This is particularlY' true in the case of export industries, which in

addition mtlBt cope with severe competltion in tha world ma.rket. It

seems that the Korean export indUStriU8 Are through the initial stage

of growth and gradua.l.1y' approaching a stage during which productivity

growth will Vlay a maJ or role in export promotion. 'l'herefore, the

basic objectlve of future export promcltion policies should be focused

on produenvity improvements in e::d.sttng as well as :In potentiaJ.

axport industries.
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Table I

Total Factor Productivity Inuit for Export Industries, 1966-70

Industri:u. Group Year 66Tj 68 2)
p p

Food manufacturing 66 100.0 100.0 100.0 100.0

61 89.4 88.1 89.0 88.0

68 93.5 91.5 94.8 93.1

69 li9.7 liS.) 122.4 118.8

10 150.0 144.0 155.3 150.3

Average Rate of Increase (li.a) (10.7) (12.9) (12.0)

Textiles 66 100.0 100.0 100.0 100.0

67 116.9 119.5 m.B 115.2

68 119.3 123.7 113.8 117.6

69 144.4 153.1 135.2 143.6

70 143.0 155.7 1~4. n. 143.9

Average Rate of Increase (10.3) (12.1 ) (4.4) '(9.9)

Foot"dear, wearing 66 100.0 100.0 100.0 100.0
apparel & made-up
textile goods 67 122.2 125.6 120.3 126.4

68 122.1 131.5 1~6.2 132.3

69 106.,5 119.6 98.9 120.7

10 1l0.8 123.0 98.2 123.7

Averaga Rate of Increase (3.,!L) (6.0) (0.3 ) (6.2)

~
-_......~"',""'-.~~.- ~-_._~.-



(Coll'tinued)

p66 p68 p,,66 68
Industrial Group Year Pw

Wood products 66 100.0 100.0 100.0 100.0

67 6.3.6 50. '7 73.0 55.5

68 U8., 70.() 113.4 77.)

69 102.1 66.1 93.0 60.5

70 102.0 61.1 92.8 5$.9

Average Rate of Increase (9.0) (-6.1) (2.5) (-8.7)

Leather products 66 100.0 100.0 100.0 100.0

67 60.8 61.L~ 60.8 ~1.4

68 175.6 178.0 175.6 178.0

69 121.3 128.8 121.3 128.8

70 U6.0 126.0 116.0 126.0

Average Rate of Increase (28.6 ) (30.5) (28.6 ) (JO.5)

Rubber products 66 100.0 100.0 100.0 100.0

67 117.6 107.6 117.2 llO.l

66 J~S.5 131.8 141.8 136.7

69 145.5 125.9 138.9 128.5

70 172•.3 145.4 167.1 145.1

Average Rate ot Increase (14.9) (10.3) (14.1) (1003)
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(Continued)

41

Industrial Group Year 1.66 p68 Pw66 pw68

Clay, glass & stone 66 100.0 100.0 100.0 100.0
products

67 102.9 102.7 102.6 103.0

68 45.4 45 .. 2 43.9 45.0

69 67.6 66.6 68.3 70.4

70 78.8 76.7 54.0 68.1

Average Rate or Increase (3.2) (2.3) (-5.0) (0.0)

Basic metal 66 100.0 100.0 100.0 100.0

67 27.9 27.0 27.9 27.0

66 55.8 5103 55.8 51.3

69 11.2 62.4 n.2 62.4

70 83.0 55.8 83.0 55.8

Average Rate of Increase (l8.0) (1.1 ) (18.0 ) (7.1 )

Metal products 66 100.0 100.0 100.0 100.0

67 66.1 66.5 66.2 66.0

68 82.3 81.8 81..$ 81.1

69 101.3 100.1 100.9 98.4

10 112., 1l0.6 ll1.4 106.8

Average Rate of IhCI"eaBP (6.1) (5.6) (5.9) (4.1)
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(Continued)

. ,
Indus trial Group Year p66 p6f~ Pw66 Pw

68

-~-
_.....--....

Machinery 66 100.0 100.0 100.0 100.0

67 72.8 6€1.7 72 .. 5 68.5

68 65.5 58.6 66.3 59.2

69 90.9 76.0 91.2 78.1

70 62.1 52.1 62.2 52.1

Average Rate of Increase (-7.5) ( -lJ.• ') (-7.6) (-U.6)

~-
_._- ---=

Electrical machinery, 66 100.0 lOCl.O 100.0 100.0
apparatus & appliances

67 92.6 109.5 85.4 100.3

68 li8.7 169.1 110.1 157.2

69 107.9 198.2 95.6 181.0

70 138.6 287.5 123.1 269.2
Average Rate of Inc~~se (10,1) (J]u.9.) i ( I, S) ( 3Q...1l

other manufactur.iilg 66 100.0 100.0 100.0 100.0
industries

67 46.) 45.6 31.6 37.7

68 85.2 90.7 73., 73.6

69 83.3 100.0 73.7 74.7

70 90.3 101... 6 76.7 77.3

Average Rate of Increase (12.2) (U,.2) (9.3) (9.5)

(,~62
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(Oonti.nued)

Industrial Group Year p66 p68 p66 p 68
'ttl w

Total export 66 100.0 100.0 100.0 100.0
industries

67 103.5 105.5 102.9 99.2

68 111.0 120.7 114.0 liD.7

69 126.0 13L6 114.7 119.3

70 13207 140.5 108.8 122.8

Average Rate of Increase (7.4) (8.9) (2.3) (5.4)

1) Total factor produ.ctivi1:,y based on the 1966 capital stock
series.

2) Total f'actor productivity based on thE' 1968 c.api tal stock
series.

:3) Wei.&".ted total factor pJ:'Oductivi ty ba:lled on the 1966 capi t3J.
stock serles.

4) Weighted total factor pJ:'Oducti.vity based on the 1968 capital
stock series.



Tcib1e II

capital-output Ratio and Capital Intensity
in Export Industries, 1966 - 1970

Capital Va1w.. :Aded Ratio Cap1tal Ldbor ~at1o

Ihdustrial Group Year
1
66/ V1) Ind.ex (68IV 2) Index (66/t 3) Index g68/Lo 4) Index- (I,ooo lim) (1,000 \Ibn)

Food Manui'acturing 66 1.556 100.0 1.370 100.0 15,.21 100.0 136.65 100.0

67 1.940 124.0 1.7la 127.1 222-.66 143.~o 199.96 146.3

68 1.846 118.6 1.674 122w. 218.n 140.9 198.~7 145.1
N

150.4 216.01 158.1~ 69 1.467 94.2 1.357 99.0 233.40

70 1.073 69.0 1.003 73.2 172.17 llO~9 160.85 117.1

Average Rate ot Increase (-6.8) (-~.4) :(5.5) (7.2)

'l'extiles 66 1.1',:) 100.0 1.426 100.0 163.68 .100.0 198.54 100.0

67 1.000 85.1 1.168 81.9 161.~:~ 98.7 188.57 95.0

68 ~.977 8.3.2 1.u4 78.1 160.55 98.1 183.01 92.2

69 0.652 72.5 0.939 65.9 183.97 112.4 202.85 102.2

10 00 930 79.1 0.991 69.5 229.$1 140.2 244.74 123.3

Averl1ga Rate ot Dlcrease (-5.2) (-8.2) (9.3) (5.8)

-
~



(Continued)

Capital Value Added Ratio Cap!tal Labor Ratio
~

Industrial Gt"oup Year J?6/V J!'8/V rf:'>/L r.68/L IndexIndex Index Ind.Eat

(l~OOO ilbn) (1,000 wm)
Footwear, wearing 66 0,,654 100.0 0.995 100.0 100.04 100.0 1;12.16 100.0
'apparel & made-up
tert.ile goods 67 0.473 72.4 0.684 68.7 73.71 7:i.7 106.51 70~O

68 0.517 79.0 0.694 6907 90.83 50.8 121.94 80.1

69 0.609 93.1 0.763 76.• 7 97.55 97.5 122.33 80.4

I'\J 70 0.630 96.4 0.759 76.3 107.26 107.2 129.20 84.9
8;

Average Rate ot Increase (0.7) (-500) (3.5) (-2.3)

-
il:>od Products 66 1.065 100.0 0.547 100.0 307.95 100.0 158.07 100.0

67 1.696 159.2 1.196 218.7 528.78 171.7 372.94 235.9

68 1.023 96.0 0.834 152.5 420.11 136.4 342.61 216.8

69 1.221 114.6 1.063 194.3 391.70 127.2 ~.93 215.7

70 1.313 123.2 1.211 221.4 516..82 167.8 476,,5$ 301.5

Average Rate of L"1crease (11.6) (32.4) (19.0 ) (41..7)



( Continued)

Capi tal Value Added. Ratio Capital Labor Ratic
Induatrial Group Year

;s?6/V i>8/V ~/L r!J3/LIndex Index Index Index

(1,000 Won) (1,000 Won)

Leather Products 66 0.. 6)0 100.0 0.841 100.0 130.77 100.0 174.60 100.0

67 1.099 174.5 1.451 172.5 166.18 127.1 219•.30 125.6

68 0•.317 50.3 0.414 49.2 88 .. 03 67 .. 3 115.03 65.9

69 0.510 .81.0 0 .. 626 74.4 122.50 93.7 150.18 &6.0

70 0.510 81.0 0.602 n.6 105.65 80.8 124.. 73 71.4

AVG:rage Rate ot Increase (16.0) (12.0) (1.3) (2.0)
I\;

0-.
Q'\

Rubber ~t8 66 1.034 0.728 128.90100.0 100.0 100.0 90.71 100.0

67 O.9?3 94.1 0,,153 103.4 163.27 126.7 126.27 139.2

6B 0.809 18.2 0.665 91.3 115.01 135.8 143.84 158.6

69 0.893 86 .. 3 0.772 106.1 2.32.56 180.4 201.09 221.7

r(o 0.749 72.4 0.671 92.1 227.25 176.3 203.61 224.5

Average Rate of Increde (-1.1) (-1.3 ) (16.1 ) (2.3.5 )

----- . .
\J\
N



(Con'tinued;

...- . --
Capi tal Value Added Ratio Capital ~2bor Ratio

Industrial Group Year
rf6/V K68/v- rf;6/1 K68/LIndex Indez Index Index- (1,ooo 'WOn) (1,000 iiinJ

Clq, ;;lass and 66 0.572 100.0 0.5.3.3 100.0 129•.31 100.0 120.54 100.0
5tonG products

67 0.415 72.6 0.3[~ ,72.8 62.60 48.4 58.52 LB.6

68 1.259 219.9 1.179 221.0 128.27 99.2 120.1.3 99.7

69 0.833 154.3 0.793 148.6 123.21 95.3 117.25 97.,3

70 0.158 1,32.4 o. 73L~ 137.6 148.. 84 U5.1 1W+.18 119.6

Av01'''P Rate ot :!ncro•• (.33 ..1) :34.Q) (17.5) (18.5)
N
0-
~

Baaic matil 66 0.870 100.0 0.386 100.0 644.48 100.0 285.97 100.0
industries

67 4.215 484.$ 1.9,0 SQS.l 2371.94 )68.0 1097.1$ 383.7

68 1.719 204., 0.. 884 229 .. 0 98).J4S 152.6 488.64 170.9

69 1.514 174.0 0.192 205.2 1395.95 216.6 ~30 .36 255,4c •

70 1.345 154.6 0.. 951 246.3 1669.80 259.1 80 I' 4l2.SII ...-!.4

Average Rate of Increase (75.1 ) (90.0) (6,/.7) (8!~.8 )

.- .
\r\
~



(Continued)

Capital Value Added Ratio Capital Lc..bor Ratio
Industrial Group Year

r?6/V K~ K?O/L ~Index Index Index Index

(1 ,000 Won) (1,000 Won)

Metal Products 66 0.804 100.0 0.758 100.0 115.23 100.0 108.68 100.0

67 1.325 164.9 1.255 165.6 152.96 132 0 7 144.92 133.4

68 1.02) 127.3 0.974 128.5 1)1.41 114.0 125.16 115.2

69 0.889 110.6 0.053 112.5 162.64 141 0 1 156.01 143.6
N
0-
Q) 70 0.769 Y5.7 0.745 98 e 2 143.08 124.2 138.45 121.4

Average Rate of Increase 0.8) (4.5) (7.5) (8.2)

Machinery 66 0.784 100.0 0.516 100.0 170.01 100.0 112.00 100.0

67 10 072 1)f..8 00 777 150.5 168.26 99.0 121.98 108.9

68 1 0 361 173.7 1.051 203.1 242 0 .32 142.5 187.18 161.1

69 1.034 132.0 0.840 162.6 288.82 169.9 234.46 20903

10 1.624 201.3 1.331 259.1 378.40 222.6 311.60 278.2

Average Rate of Increase (24.9) (23.3) (20.3) (11.4)

¥l



,Contimled)

Capital Value Added Ratio Capital Labor Ratio -Industrip..l Group Year
yf>6/L Index K

68
/L

66 68
Index K /L Index K IL Index

{1,OOO Won} (1,000 Won)

66 0 ..532 100.0 1.900 100.0 91.89 100.0 326.51 100.0
Electrical
machinery, 67 0.522 98.1 1..346 10.. 9 12.87 79.3 188.32 57.3
apparatus and
appliances 68 0.472 88.8 0.907 41e7 105.91 115.3 203•.56 62.0

69 0.583 109.7 0.771 40.6 1-52.82 166.3 202.07 61.5

70 0.493 92.8 0.601 31 e6 214.58 23J •.5 261 .. 36 79.6
'\,) Average Rate of Incn ase (-0.8) (-24.7) (21.3) (-1 .4)0\
0 -

Other manu.f'acturing 66 0.263 100.0 0.312 100.0 46.34 100.0 54.98 100.0
industries

67 0.,638 242.9 0.772 247.9 69.65 150.3 84.36 153.4

68 0.. 310 '117.9 0.334 107.,2 46 .. 93 101 .3 50.64 92 8 1

69 0.32.3 1 2) .. 0 0.335 101.7 49=81 107.5 51.75 94.1

70 0 •.3'36 128.1 O.31~? 109.7 78347 169.3 79.12 l~.O

Average Mte of Increase (i4 .. (j) ,<'3.3) (~D .. J ) (1704)
_._--



(Contm~)

.1 .&".... _ ec ~._ • __

::nduBt.:l"1al Groap Year
£~ital.!~~.Added.,!at1o____ Cap!~ lAbor Batic_ ",.. ,.. _

~/V '"'DdtD rP/V Inda ~/L ~ ~/L Inderx

- - _.. ......... ri' JlOO( Von} (1 ,000 b,--- --------------- -- ... ' "U\AJ-

Total a:pcrt 66 0.982 100~O 1 ot 101 100 0 0 1SO.31 100.0 168 ClS6 1000 0
~

67 0.956 91.4 i 4040 94.S 1$3049 102.1 '61~OO 990'

~ 0 ..859 81..$ 0,,911 8,3.) 160",11 106:;5 17Qc96 101$4
~v --.I
0

0 0 82669 Sh.' Oe86.S 18,,6 116.12 111.2 184.61 109<>5

70 o~834 85.0 Oe861 18.2 213.1S 141.8 220.00 1)Oe5

AV8.r8£~ BI.'ta r4~~ (-3.9) (-S.tH (9.3) (1.2)
1l"-4 t:5J....-.lhOiMI.... ..... ....... ib _, _. _ ..,..

1~ B&ood em the 1966 cap!tal stock sories ~
2 Btw6d nit 'the 1968 capital stock aeries.
) Based on tht! 1966 cap!tal stock serielS.
4) BaSQd, on tb.6 i 966 capital stock serie:h

~



Table III

Labor Produetivi ty and Real Wage Hate in Export Industries

'-OCJ___--..-._ - ......
Industrlal Group

Labor Real Real
lear Prod'llctivity Wage,) wage2 )

Rate Rate
..---..__u

-~. -~" .
Food l1'Wlufac turing 1966 100.0 100.0 100.0

1967 US.1 154.9 110.1

1968 118.3 1)6.4 126.6

196~ 159.6 186.9 176.3

1970 160.9 172.1 176.1

Average Rata of Increase (13.4) (20.7) (17.7)
_.'I __~-""'-'- --

Taxtt...les 1966 10000 lOO.O 100.0

1967 117.h 11J.9 116.o

1968 111.8 1111.3 11).0

1969 154.5 1)1..,.. 7 161.7

1970 176,,8 1hO.6 155.9

Av:,rage Rate of Increase (15.9) (6.6) (1).2)

f'oot'\1!)ar, veartng 1966 100.0 100.0 100.0
~ dl"el & m.ad.e-lJfJ

1967tAD.tile goods 101.8 1~a.O 105.8

1968 11409 139.1 127.6

1969 104.8 139.0 1)2 5

1970 11).) 14'2.3 ll~l. 0

Average Raile of Irtcr-easa (3.0) (9.tl ) I ~ 2), ~.

\.1 tI -

e=ntt'....,...F~.'_ ...~_ ..\_~......,_,...~_~,.,. ....~...__"t~.-___~~a....____ ' ...._ ~,-._r··._·:n____.n__....,.,. - "'.___
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(Cont.inued)

1_··~----aear Real
Labor wage" ) Wage 2)

Industrial Group Year Productivity Ratt9 Rate

_.'--- ____~__~_""Iw

\'klod products 1966 100.0 100.0 100.0

1967 107.9 109.7 111.8

1968 142.1 102.5 11606

1969 111.0 127.3 163.7

1970 136.2 123.6 159.9

Average Rate of Increase (10.1 ) (6.: ) (13.6 )
___'__r·-..~.4

Leather products 1966 100.0 100.0 100.0

1967 72.8 106.7 119.,

1968 133.8 121.6 152.8

1969 115.6 139.3 197.6

1970 99.8 126.7 208.5

Average Rate of Incre~e (7.3) (6.5) (20.. 6 )
--_...._~

Rubber produc ts 1966 100.0 100.0 100.0

1967 134.7 112.] 120.1

1968 173.7 121.0 143.. 9

1965' 209.0 143.0 173.3

1970 243.6 1t)).8 199.9

Average Rate of Incre.,e;S6 (25.1 ) (11.4) (18.9)
_-'-.l



(Cont.in\ll8d)

___.........'__ .. EiIJI

.l!eil' rrea.r--
Industrial Group Year

LsLbor wage, ) ~rage2)
Producti.vity Rate Rate_.._-- ---

Clay, glass & stone 1966 100.0 100.0 100.0
products

1961 66.7 129.3 139.0

1968 45.1 113.2 117.9

1969 65.5 138.7 162.5

1910 86.9 168.1 225.3

Average Rate of Inca-eaae (3.1) (f3.6 ) (25.1)

-- -
Basic metai industries 1966 100.0 100.0 100.0

196'7 7f:~O 167.6 18S3.6

1968 74.6 125.0 J.56.4

19(9 124.5 150.9 195.4

1910 167.6 243.7 292.2

Avcl'age Rate of InCl'eastl (18.9) (31.1) (36.5 )

Metal products 1966 100.0 100.0 100.0

1967 80.5 101.0 115.l.

1968 89.6 88.5 101.2

1969 127.6 1.36.6 167.6

1970 130.0 149.1 193.$

Average Rate of Increase (9.0) (13.0) (21.0)

- ------...

5



(cont,:U:lU.ed)

- --lfear---rreat C'OfC_. _......... _ .._ ~l¥

Industrl a1 Group Year
Labor Wag~;l1 ) wage2}

Pr'l:>ductivity Rat.! Rate
.ti....-.... ____•___

JI-a--~"'" t\Ie......~~~~

Machinery 1966 100.0 100.0 100.0

1967 72.3 99.3 100.7

1968 82.1 13>04 13J..$

1969 128.7 1;7.6 156.6

1970 lO7.h 153.8 15t:', ,1

AVel·a.ge Rate of Increase (6.6 ) (12.4) (J~.6 )

- ---- __.:r._

Electrical machinery, 1966 100.0 10000 100.0
apparatus & appliances

1967 80.9 :G.3.8 108.4

1968 129.8 1,9.4 ~ r'" 6.J./v.

1969 151.6 127.S 14,.3

1970 251.6 174.. 8 230.1

Average Rate of Increase (31.0) (17.7) (2:;;.5)

"r'~ .-:: .,
Other manu.facturing 1966 100.0 100.,0 100,,0
inctus'k-ias

1967 61.9 1.36.,6 113.2

1908 85.. 9 133." 117..6

1969 87.h 147.9 131.0

1970 1)2.. 2 202.9 176.9

Average Rata of Increase (13.4) (20.5) (1, .. 9)
__~_.•_---= I~__--= P_o> .._-:._~~,....... ---.r. '"-~~~..._ 2LIiIllCi

~-
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(Continued)

4 iip---:" ..

Real Real

In~tr1al Group Year
I,abor wage, ) Wage2)

Proc1ucti:rlty Rate Rate

Total exports industries 1966 100.. 0 100.. 0 100.. 0

1967 105.0 ~'~3.1 J~3.1

1968 121.. 7 122.1 124.1

1969 139.3 129.5 157.4

1970 166.9 147.1 188.3

AV~ flate of Increase (13.8 ) (10.2) (17.3 )

1) DefiatGd by All urban Consumer Price Index

2) Def"lated by Industrial Price Index

275
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PREFACE

This paper is one in the series of cant,inu.ing KDI research works

which is designed to aid in the formulation of sound public polici.ss

and to promote public understanding of major issues of the Korean

This paper is a part of our on-going research which will cover

Korean industry structure, its changes in the course of industriali-

zation , its effect on conduct and performance, and its welfare

i:rnpli cations 0 The ultimate objective of this study' is to provide

clues to the formulation of anti-trust policies to promote competition

and efficient allocation of scarce resources o It is hoped that this

paper will help to stimulate the exchange of useful lmowledge for the

future improvement o

The interpretations and conclusions in thiR paper are those of

the author or authors and do not reprf3sant the views of the Korea

Development Institute itselfo Finally, I would ilie to extend my

appreciation to those vithin and outs.i.de of this Institute who ha.ve

participated in these endeavourso

Mahn Je ~
P1:08sident
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Io INTRODUC'fION

Oile of the pressing que8tian~1 for the KOl',·Et8n econ01'J1Y in her

process of i.ndustrialiE9.tion :t.s 2 How well do :tndustries perform in the

dconoJT\Y? What explains the good and bad featm"es of their perfOrDWlce?

How might we change pt\b~.ic policy so as to bui.ld a better econonry? The

market performance, however, is a consequence of market behavior of

the firms and industries, and marltst behavior:J in turn, is heavily

infiuenced by the market structure of industries which refiectB the

business environmento Therefore, the natural ()rder of this study is;

1) to investigate the industry 13tructure in 1~erms of degree of eon

centration ~ The d9saiption of industry struct.ure by the concentration

ind3X has ttiO major adYant..age~n (a) ona Gan readily Dleasure concen

tration in. the actual industries, and (b) the fJeller cOfJcentration

affects an industry's socisJ. performance - ita contribution to the

general economic welfare "" in a vital way 0

2) to evaluate the ma.jor factor~1 that determine the level of concen

trationo Economic theory suggestfl that ba.rriers to entry are the

important determinant of concentrELtioD o This includes such things as

scal~-aconomy~ large capital requirement, and absolute-cost barriers

due to inatitutional or technical reasons o An attempt will be made to

quantify tho important determinants of coocentration and estimate the

relative significance of those fac:torso Elctra attention will be paid

to t.ba role ot foreign trade in or'der to renec~t properly competitian

vith imports and axport pramoticm poll t:r <)
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2

.3 ) to uncover the reliable links between industry s'tructure and the

elements of pertcu.nnce of the market md ot the nation's economy0

The lmovledge of the industry' structure and ita 1!aj)&ct on the per

tarmanca of the econClttf in terms of effic1enC7, growth, allocation of

resources, price stabilitY', and distribution, would help us to make

public polley correctly tooed to get the. best performance out of Korean

industryo Korea bas ;yet to develQP anti-trust regulations to control

monopoly' EmG to prOJi'lote competitiono

The contents of this study will be~tided into the following

three sectianso The measurement and sa.lection of the concentration

index W1ll be ma4& in section n 0 A brief •.:iscussian will be added on

the behavior of concentration over ti.meo Section III will discuss the

major determinants of CCilcentratiun, and quantitative estimates of these

factors will be presentedo In section IV 9 an attempt will be made to

uncover the relationship between industry structure and the element of

market perforMncso Special attention will be given to the examination

of the joint effects of various dimensions of market structure upon profit

rates among those indicators of mtlI"ke't performanceo Finally, some

C9llcludini r~ks are made in the last section and some polley

approaches to industrial concentration V1ll be sugge~tedo

The datA set to be used for this stud1' is taken from Mining and

Hm.ufacturing; CoMutA of 1966 thrcm.gh 1969 tor the 4~ pe~odo The

anal7s1s will be carried out for all 234 Census 4-digit industries of

Korean Standard Ind.uatrial Clas8ificat.iano Supplementary inf'ormatian

18 to be drawD f'raa a number of other o,ff1c:1.al data alourcefllo
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110 ·..mAStJIlP.2m{T OF CWCENTRATION

1. Choice of Cancentratian Index

In the past 11teratures, a variety of in~.e19 of concentration

ilave beer. used in th.e description and analysis of industrial. structures.

Basically} the argument is qver the type of lOO8.8111"e that can best be

used to portray (1) the StruCtUl'8 IOf an industry, (2) the structural

ufferences between industries and (3) differences which occur :in the

~tructure of an industry through ti.me o Since the review of the d:1.t.f'er-
1

ent kind of concentraticn indexes has appeared el~ewherel, it will nut

be repeated in our study0 Some camnents, however 1 will follow ..

Concentration, however measured, typically has been used as a

measure or ad a. proxy which describ.!s the extent t.< which the structure,

and con5equen Uy the conduct and pel"formBllcs of au industry apprax:i.mate

competition or monopoly canditionso Basical.lyj it measures the

extent to which a SJua.l1 number of firma can exera:l.se eco.nomic power

over a marketo The implioit assumption which underlies the development

of a concentration iIle&Bure is that 1lJlCmopoly performance is JOOre likely

when a large ~are of an industryvs economic variables, i080, assete,

employment, ~ale8, value addea, produotions, etc~ is cantrolled by

ei'tber a small number (,f fi.rms or bJr a ~l proportion of the firms

in an industryI)

1
see Rosenbluth L 18J, Singer t: 19, Chapter 8 and 13J, and

!fjedham 1:17, Chapter 6J I)
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The types of concaltration indexes developed in the~ can be

claas:1 tied into e1ther relatiTO concentration or absolute C(ll~trat1on

2_aaurea. The former considers the percmiiage of the total ntDl.lb8r ot

firms in an industry that control a cert.ain percentage or the total

asaets or sales whils the latter measures the proportion of total assets

or saJ.es controlled by a small number of very large fi.l"llW in an industry.

The commonly used measureo of relative concentration are the

Lorenze curve and ita modem...aay varient ot the G1n1 c4>eff1cient.3

The Lorenze curve shoW's the percent of output accomteei tor by in-

creasingly larger percentages of firms within an inaust,ry. The Gini.

coe.ff'ici'"lt is derived fram the Lorenze curve and shows the share of

total output that ia accounted for by a small percentage of firma due

to the inequality of cli.stributian of fir. sizes. Both Lorenze curve

and G1ni coefficient are based on the entire distribution of fi.rm8

in an industryo Any cl1anges in the distribution, rather than simply-

a change amongst the largest firms, will therefore be refiected in

both of these meawres o Thus it haa the advantage of SW1I'Il&rizing

changes in concentration ooour:l.ng throu@jlout aJ.l classliS rather than

solely within the largest firlnao

otber~}+ however.., maintain that. the proper object of study is

fe-wess of :saUers and that di$p8l''3ion has no ~c.ancmic consequences.

2: .-:. aoc:o.:!IIoI ...... ::O..,...,. .... n'~__~ ...........,· .....,._~~

a1he relative concentration measure is used as a syrlc:Jn3D tor
inequality measures and i~ a. ~uw.nary in<"1.u, while an abl!lolute
'ooncentration is often expre~~ed u a ~rcentage index.,

.3
See Lorenze L15J, and til') method. is used in a number of atudiea

on ir.duBtrip--l concentration, and. Gini cclei"!icient is a.pplied in A.
HOl"'OVitz~ Io Horowitz L-'1Jand Ao Ke:mp L-'2J.

4
For inStan~9 8ae Ade.1.m9n ["3..7 an.d Balair L- 7J.
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In fact, it is the dominance of the few, quite apart. from the number

o.f seL"\ers, which tends to infiuenCE. the market.. The more prac-Mcal

difficult.7 is that data on the indi,ridUlJ, sizes and number ot.firma

which are a D$C8SSa:ty ingredient of an :tnequalit7 measure are onl:r

rarely available, whereas the total ind.\ustry' size together w.Lttl the

proportion contributed by the l~gel!lt firms 18 nOli readily available

through the Census of Manufactures. The ftmdAmantal controversy,

therefore, is concerned with the OOftcept of concentration which is more

1"elevant to the stutV ot market stnlcture and for draving infer&nC9s

about industry behavior QS well as with the practical problem of data

availability..

Having considered bofu aspects for our study, we adopted the most

C011'MIOl'lly used measure, the absolute concentration ratio, which is the

percentagE) of output or employment 8.ccounted for by the tour and the

eight largest firms in an industry. However I 1t should Dot be for

gotten that the complete strueture of an indu~try can not be desaribed

without lmowledge of all firms in an indust.-y.. Moreover, regardless

of which inde..'IC ene uses, the fact 3tUl remains that the measure 18 a

single dimensional description of an industry structure while the indus

trial structure is multidimsnsionalo Ic:l8all7, a lull specification

of all relevant structural ooaracteristics of the ~'<tustrr in their

degree ot imperfectioo should be studied as wall lIS concentration p

l.e." the peight of barriers to new entq, and thei degree of product

diJ.~.terent1ation6
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A few additional measure of ~oIlcentrat1orl recentlY' developed may

r\eserve same comment. These include the studies by' O. C. Herfinda.h.l, S

Hall and Tideman,6 and Adelman. 1 Sinc.e the Hall-Tid.emm and Adelman

6

indexes represent only slight variations of the basic .Herf'indahl index,

a brief comment w1.l1 be made on the Herfinclahl index o;t'l.ly.

The Herfindahl summary lndax8 consists of the sum of squared firm

aizes, all measured as a propor't,ion ot total indU.'3try size. Although

this index is not derived from Lorenze c.urve, it is a :measure of in-

equ;U.ity' of firm sizes or I"slat!va concentration. This index reaches

its maxiJm.ml value of ur.ity when there is only one firm in an industry

and is equa1 to the reciprocal of the number of firms if all firms are

the same size ..

5 ' _
see Herfindahl L 10J 0

6
Hall and Tideman /-9Jo

1 -
.Adelman r2 7..8 ,"-'-

The Herfindahl index takes the following form:
n 2

H-index ill I:. (~)
1'"

where
n = number of firms in an industry, and
Ij. = decimal fraction of output belonging to i-th firm.

n
The Hall and Tideman index is given as H-,!, index :I ~ ( L r ~) - ,

i=l
where n and Xt are same as defir.ad in H··index and r IS industry re.rlk
of eacl\ firm. This formula is do simple variant of the H-indlj% }
weighting eam firms share of lndustry crutput by its industry rank
to 51'18 heavy stress on the absolute nuxnber of firms in an industr"y
than en the r~lat1va sizes ot firms.

Adelman adopts a somewhat dii'f'erent, approach in tha.t he is
1llterested more in the effect of finn si.ze uptlU the nmiber of .f'i.rms.
~l1s formula takes simpl.r the reciprocal ot the H""indu.
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in different induetr:i as when usL' Q the Hel"findahl. index .~.nd the eoncet'j

tration ratio maasureso 'The evidencelug~eBts that th3 UM cf £11thar

of these two indexes uoul.d res~lt in SUbSi:~.LtiaJ.1y the 8JlIDl3 rank.1ng.

2 0 Measurement of Cancentrati~~

Besides tlle ch"ice of conoF..ntration Llldex j there B.r9 two

addi tiona:. important problemo in the oeasurement of ccnOO>.t.tration.

:'1e is concerned \:."ith the defin:l.tion of an indust:-y" As the industry

gets diversified j the problem of industry bOlmdaries - boundaries be-

tween products in addition to boundariFt~ in space and in time - poses

great difficulty in the description of '.he JI'larket and industry. We

had no other choice but to use the Kore8l: Stdnd.ar1 Industrial Classi-

fication due t<., the organization of the dat.:. as is usual in other

studies 0

Another importRnt quaJ.ific:ation for inter.?I"eting concentration

ratios is the role of foraign tradeo A sin~e seller monopolizing the

entire domestic market is a very different thi.nl~ from a single domestic

producer in competition with heavy imports of the 88mA products. Such

a problsm is more serious where import.s share much of the domestic

markAto nines Korean import du1~iea on manufactured products have

typicaJ.ly been high,10 c:ampatitj.on from "oreigJl imports may comforta

bly be ignoredo Extra attention, however J is paid to imports in the

analysis 0

9
See, for oxanrple, Rosenbluth t: 18Jo

10
In 1968, the ratiO' betyeen the SQ"ll of dutied paid and total

Uaoort value was !ol.Uld to be 1504 tmd if we include duty exempted en
288
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Four measures of coocentration index £Qr Korean llDtUlufactur:1ng

intiustr1es are computed based on the Cel11SUS data for each 180,1" fr01J

1966 to ~ 969 0 These are measured by the percml"..,.1g8 c.t a) production

end b) employment accoun+.,ed for c) by the largest four firu and .

d) by the largest eight fil 11 The (~OiCd of the e r;on"'m1c variables

of produe+.i.on and employment are based an the avaUabill.1iy of data•
•

The results of cmcentration indexes a.re ranked according to the degree

of imperfection and presented in Appendv Io Careful comparison woong

the different indexes revea.ls that while .mJJ.ny industries change their

positiona in rank as the concentration index io changed, the general

pattern rem.lina the same. The similar:l.ty of pattern can be summarized

by means of S~arI!Wl's rank corre.latiorl coefficients. The correlation

coefficients for various pairs of ra'Qkings are as follows.

TABLE 1

(I -1) Rank Correla.tion Co&ff'iciants for 1966
WI ~

CREe

009710
(40079)

-

008784
(18047)

008890
(190,0)

0.8732
(18.00)

0.9023
(21.03)

0.9876
(63.16)

1 0 Figures in parentheses are t ',alu.es,

non-commercial, We figure comes to 3~'.9 whicl1 refielat..s a h.i..gh degree
of protectiono

11
Hereafter the C'.onc...ntl>ation .u1dm[es measured in terms of

production an -mpJ.oyroe . are eJq:resseci by CRP and CBtE respectively
and r .1ur firm and eight firm ~oncentration indexes U'S denoted by the
subscription of 4 and 8, that is, eR.It and GREBo
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( 1...2 ) Rtwk Correlation Coefficients foX' 1967

_ ....... rtdllllln .... ,..'JM'QlltetI4WA .--
CRPa CRE4 CREe

CRP4 0.9743 0,,8926 0.8918
(b4.3S) (20.21) (20.14)

CRPe 0.90J,,4 0.9203
(21.68) (22.h8)

CR!4 0.9619
(3S.98)

---_..

( ' ..3 ) Rank Correlation Coefficients for 1968

po

CRPa CRE4 CRF'8
-=-:=:a::

CRP4 O~9761 0.8892 0.8794
(46::01) (19.98) (18.92)

CRPa ·0.90'77 0.9232
(22.22) (24.6.3)

CBEa CJ.9843
($6 .. 91)

( 1-4) Rank Correlation Coefficients for 1969

.-

au: i..:SV_

0.9676
(39.66)

0.8926
(2o~48)

0091 ~;S

(23.58)

0.8849
(19.6S)

0.9332
(26.87)

Oe988!£
(6703~)

--__..,.,'......_..-_"-""'__........, ~CR'_;==_.£442__......... ,I1.. ...... _
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This reveaJ.s t.hat regardless of lavel of a.ggregation i.e .. , 3 digit.

level or 4 digit level of industrios, the correlation coeffic:1.enta are

aD. consistently high" It is, therefore 1 apparent that the ordering

of industries by concentration level is largely independent of the

particular index empllT.{6do This 8uggests that in the malysis of crosa

scetion data, the use of an:- one of the indexes considered here would

result in subst.antially -the same implications"

It is of great interest for both policy-makers and economists to

know 1) whether there has been a general trend in concentration levels,

and 2) if aO g what t.he undeA,:,lying forces behind the trend are, and

3) what w:Ul be the future prospects" The investigation of these problem"

reqn.i..res adequate length of time series statistical datao This atud1'

covers the 4 years from 1966 to 1969 d.ue to data limitation. Hance,

an:y reaults should be taker. as indicative rather than cancJ.usiV9o

'Th.e extant of the changes in concmt-ration over ti.me can be

indicated in various ways.. Firstly, i..f we taka the concentration ratio

of the lOOdian industrJ for each year J it shows a concentZ"ati:i.f:R- ratio

of 68~7 in 1966 and 7503 for 4 digit industries in 1~~69 ltbicll is an

increase of 905 percentage during th1.Sl periodo Altemativgly, in .~

of production, ha.l.f of all. produC'tion is from indu,st:t"ies with a concan

tration ot over 50 percent while the ~1am8 proportion waa produced

by those induat!'ies vith ratios over 40 perctmt in 1966, suggsst.1ng an

increase in the overall. concen-trat.ion in 1969 over 19660 Thus it is
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clear that the direction of change has been upward during the period
\

considered 0

To ob1iain the magnitu.ci-."\ of cl1ange{;l in concentration between 1966
•

and 1969, ve estimated the weighted average concentration indexes using

output in each industry as weights o It is fotmd that the weighted iJldex

of cCIlcentration is 4907 for 1966 and 53 0 2 for 1969 which is an increase

of slightly more than 3 P1!'rcentage point in 1969 over 1966" This

finding is a matter of ronsiderable interest 9:U1C8 there haa been much

speculation regarding the trend in COll«mt.ratj.on. The magnitude of

change may not appear to be l&t'ge, but i t8 seriousness depends upon

the persistency of the trendo

The increase in concentration is the result of changes aither in

concentration within industries or in the relative importance of

different industrieso The average change ill (X>ncentration within indua-

tries can be measured by considering how the ;..,0 weighted averages

would campare if there had been no change in the relativa size of

different industries in terms of output. By gi:d:\g the weights of

the 1966 output level to both 1966 and 1969 ccmcentratian inclexes,

one can obtain the fo11mrlng arm:uaJ. average ,~mcentration ratio.

Annual Average Concentration Index
Weight&d by 1966 ProductiorUij

( for h digit- induatries )

1966 '1967 1968 1969

CRPh W081 h9.61 4800} 48049

CRPtr 61 0 0.3 4sfo 17 61.09 61.58
p , ..
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This implies that when the relative sizes of iIiduotrie8 are .heJ.d

COllStaut at 1966 level, the COD.QI'JQ'tration index did not increase at

all. The increase in concentl°ation ratil between the two dates must,

therefore, be due to the shift in the relative importance of d1..t;ferent

industr-les 0 This structural change of industries may be due to the

rapid growth of particular induatries through the introduction of nw

products, greater teclm ~eaJ. advances, and increase in plant capacitY'

with foreign capital infiow fl The rapid pro ~t"'" of industrialization

in i tsel£ ra7 have brought' about an increase in overall concentration.

The lack of legal regulation again8t concentration maY' have been parti&!-

17 respan~fible for the upward trend. Thia trend tmrards concentration

in order tv restrict competition .7 be expected to remain more or 188M

constant.

III. DETEmmlANTS OF CCliCEJrrRATIOli

This section will examine major factors infiuenc1ng the level of

concentration and estimate the quantit.ative significance at these

factors using the cros/!-sect1anaJ. daw of' 1968 because of the data

•
limitation0 Economic theory suggests that barriers to cm.t..l7 are the

12
jmpox"tant detenninant of concentration. In general, this man1.£ests

itself in one or some combination of the following situations.

(1) Economies of seale are 80 important that an entrant would have to

SUPPlT a substantial fraction of indu~,try output in. order to operate

12
See for detailed discussion on the determinants of concentration".

Ba1n CS, ,Cbapter 3-bJo
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at the min:1mt'Wl optimal scale of plan't G1'" o.r t"irm S:1Z80 Entry at this

aca.Le would laad to axeefJ8 capa.city a.p.d &1ther higher costs or a price

tiSr ~ The redUction of pro!.1ts duo tel either of these 8ventualit..ies

discourages th@ oot.ran;to (2) 'rhe eotablished fi..rIM have bullt up

product differentiation advantages 'tiThicl.1 nGC8ssita'l;e Vf!Ir7 large sales

promotion outlays on the part of Gntrauts in order to Qvercome the

pre£erenc@~ tor the leading firm's products.. (3) 'fhe established .f'1rm..1lJ

may control scarce raw materials forcing entrants ·to use inf6r'1or sup

plies or ~GO buy at pri~s above the oo1lij)8titive la-lTal .from the going

firms, have patetrt protection 011 fNpal"iar production techniques

which ant,rants CSXl anJ.;y- obtain for royalty char.ges, have access to

factors ,,)1' production at. lover priC6S than antrents must paYo m of

these advantageS! of f)st.ablished £~~ mean t-hat t.he entrant will operate

at b.igher eos'ts tn'en i.f' his scala of production reali.zes optimal

efficiency" (4) The entran:t may have t.o raise lBrge amounta of capital,

not anl.:;9' to build effia1ent plant.a or to acqu;.re 1'~B om supplies of

raw materllfJ.s, but also to comp9QG$"a;e for losses, p08sibl,- for a

number of years, unt-ll. pro.f'1ts are 11!ad.0, (5) The highly' proteotive

gO'llernment policy for infant indnBtx"ies in 'CM beginning c4 indDetn.a.l.

develo~t, to promota export and ]..lIpO:nr ~tlJi.tj_on ir.";'.1StriS8,

should be noted. »&ch Five Year DEnrelopment Plan of Korea atress88

itis iDportauCIJ for parti~ indu1iries, i06 0 , the First FIP (1962

1966) tor th6 kq 1nf.lturtri8. sucb IUS cement lUld tC!lIrt:U1lH4', and 2nd

FIr (1967-1971) tor the iDIpoI'--t tmba1;itU'tiw and a:port promotim

indl1llrtz'ies. (6) FiJll8J 17J Dot. c::al7 SLre there the Ct.2lC8D'trat.i.m

inareaa1n1 for00a described abaft, 1rbere are aJ.ao the cmmter-vaiJ1 DI



foroos which tond to checl~ .fuI't.her :LncrE~aBes in concentration. He~dd"fJ

lega.l eonstra1..n.ts j one genert\.l fo.t~tor working aga.inst. a.n increase in

concentra.tion has bean the la..'t'gely mlstli.ined growth in derilW'ld&

On these ground3, the e'lllpirics.l .1l11alysis which ro~lows takes the

fom! of multiv8.l'iate regression equations which explain the inter

industry varia.tions in concentration rat.io as a function at the followUlg

variables:

Y w F ( Xl' 12' 6oo ••• oo ••X6; D1 .0 •• D] )

where

Y '" the concentration ratio for i-th industry,

X, "" the economies of scale,

1 2 ~ the intensity of advertisement,

X3 lIlI the absolute capital requirement,

X4 !II the poliq dictated businem» financing,

X5 the growth rate of market denland,

D, the import dependence of ral( materia.l; if 30 percent or roors

of total raw materials used are imported, it takes value of 1;

otherwise zero J

D2 :a the export industry; i.t' 30 percent or JJ¥:)r8 of total industry

products are exported, assign value of 1, o'tJuu....rl.se zero,

and

DJ = The import substitute industry; if .30 percent or more of the

total domestic COllBUIlIPtion of' the product of au indutltry i:i

imported, assign value of 1 1 otherwisG ~eroo

29~
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Eo at.teDpt vas B8d8 to I!I&IlIPJ,T'O IJD7 athe.T ahlJOluw 00...... disadvantage

. 13of D_ entrants.

A nUBber or plawdble 8Xlwmat.ol7 variables -7 be 8U&Psted

OOITespcmding to t.heoNt1cal cxnmt~rp£i~.. In this stud7 we selec:t;ed

from these variables ttlu qnes nth the best po88ibUity of quanti.f'ica

tion 0 Other vu"iables vi.til ccmsid.eral"le concept.ual appeal such as

patent ~.9Ve :;een exc1lldBcl fr01lJl thF.i analys1s due to the difficulties

of quantification. or t.ba 11l'{1ve8 axplanatary 'lariables the ls.st

foreign market trsnsact..i.cn.

Y: The Concentration Ratio (%)

The average eight-tinA concentrat.ian .l"at.io deri-nd in sect.ion II

wi.ll be used.., Since the Spea1"B»ln Rank correlation between the differ-

ant measures of iniax vas TerJr bigh, our empd.rica1 findings pre

unlikely to be sensitive to the clloice of a speci.fic concentration

index 0

Xl: Econordes of Scale ( IIilliOO8 ot lims )

We used average sise of 1:.110 firm as eo~ of economes of

scale. A ratio of real gross output, ,)! eacb industry and the number

1j
'lb. _jar difficulty ill quant.1.ricatiClD o£ the variables.

llBo Bain Immel tbat cal7 in 1ihOM 1Dduatriea L.l vb1ch established f1.rDla
~trolled scarce natural !'8scmrcea vere 1JIpart.IDt. Ba:in /-5, p. 155-
1$6 7. --
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masure of average t1.r1Il size 1D the "poesaicm equ&t.1.on. '4

~: !Ee Intensity of Advertitl!!Jlt!1t (%)

It _.,. be useful to exam1ne the ab80l.ute values of advertising

expenditures b;r mstlDl tirBa u vell as the advertising-sales ratio.

Since the published data are aW1lable tor the latter, ve have Wled

the advertising-salell ratio. Thi8 vari.abl.e probablY' provides a good

indication of the ab80l.ute cost d.18&dVtil.l1tage of the new entrant at

small scale entX7. The product di.rrerontiatian through advertisement

vil1 be anot.ber barrier to entr;r.

The large amount of capital required for entry at the scale of a

simple efficient plant c:reatu barriors to entry'. In this study ~ the

cap!tal-output ratio is used aa a measure of the degree of capi tal

requirement, and is expressed as a rat:l.o between total tangible fixed

c.lpitBl. and totaJ. gross output of sacb industry.'S

14: Government l<mg-t8rm BuaiDfUI8 Financing (%)

In a developing country where the private capitcLl market is

inadequate as a source of loanab,le fu..'l.L,:·, the role of government in

~1-14 _~...---e-__.Of.l~~

Eo: 'TIdes of SC1"le ifI. 1':lrC'....5,l..iCt5.(,;.ll presumably eJtiat primarily
at the lev,.:,.: of the :'..l·~.ct ··:;.>hti.{~ than t.!H) firm.. Therefore, our
variable m.,o"y be c:vej';·~!t;;t:\.u~t.'3d ~ the *~rtent that there exlsts a
multi-plan t firm in the p8J:i.~cular industry.

15
This measure i5 likely <1'1 the 9verage 1Al underestimate eapi.tal

requirements. The book vaJ.ue 0::' tot..a~ assets reported normally is
less than their replacement COlJt, as a result of high infiation in
preceding years. In adc.i t.:ioo, a new firm is likely to have higher
1,nput costs than the exiating firJU.
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id.;"<.)(~~.t:L\"\f\. elClii'ce ct\.p.;·t.al ie a us<:;:L::]iva .f.'l.ct..::r d.~l an :1l1·;.Ll~\i·:1· ,;. in"

d't.J i"uU.oru;d p:rO'\AH:'L:Lon (li a pa."t't.:.t:C\8r- fiJ.'Ui 8.nd :in:l\..wt.ry: 16:11 KOI"e~~)

goverrunent poliC}l'" In ()).4ierto capt-ure thi.8 polley Grienwd

pA'()tection, we in tr t.rl.uCt,-od the govern.l\lfm-t policy varJ.a.ble as a r a t~0

tietWtten total lang-term bank lOSIla plus for-aiga loans and total

liability by each industl'Yo

:(., .
')

The Grcll\fth R.at~ of Demand (%)

The ra.te of gx"oq-.l't.h of demand l1S6d in O'lT equation is measured by

Ule average annual growth elastiai.ty of output (sales) bebreen 1966

17
and 19690' I Soma emphasis is given l~r) the long-run effects of the

r;Towth of demllnd by takin.g the average growth rate during this period.

This variable is the only one in our equation that 1s expected to have

negative influence on the concentration of the industry" An alterna.-

tive measure of changes in demand is tried in tert'llJl5 of a ratio of

per'r;entage change in each industry's price index and wholesale price

in the demand for ita product relative to other industries would

18
have experienced a' faster :Lucrease in the price of its product"

.._~~-= "IDIImMr~~

Direct Tax advantages and other fOI"Dl!J of sub~id1es may be other
important variables"

17
The growt..h al8.8tici ty of the :l-th industry ia defi.ned 8.8 a

r'at:to betwae:n the per-CE;~ntage change l'Jf output. for: the i-th itll.iu:~try

tt<;.d the })el'oo..'1t...'1ge change in the aggregate output fot' the total
m=.l\1ufacturing :tndustry be"tl-4<een 1966 and 1969. The ideal measurEl, of
(',()1U"f}6, would De the rata at wh.iC'.h the denlimd curve shifted over time.

18
'The :re8u.1.td~ ,;.1'6 reported in tho appendi=,:;"
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'These dUJmny ya.riables are int.l'\xlucledto identlfy diff'el. "ID,(;G}1 in

con('.entration ra.tio Ellllong export induatrles, import Bubstitute

industries, and industries h1.ghly dependent on import.ad raw materials.

In view of the scarcity of foreign exdlBllg'e, iInporl slJhatitute indntl~'

tries are favorably t..reated under the protective goveJC'YUltent policy.

On the othel' hand, Korea in her rapid indus'maliJ.lation led by

export growt..h ha.~ g:t\'"aIl t.he exporting :tndustries a 8~cia1 right. t.c

import the major t"tl,W material and encouraged to operate at large scale

to realize competiti'lTe advantage in t.hEI world market. This resulted

in the formatj.on of v-l....r-tuaJ. monopolies in many of the exporting

industries 1.11 the domestic Dl8..1."ket leadi.ng to price discrimination. 19

It i:3 often found that some of l:lXpOrting indust.ries practises
price discrimination between, the domestic market and the world market.
This behavior can best be depicted by the following d.iagram.

p

'ld 0

World Market

Consider a hypotheti cal exporting indwstry A who is a monopoly ~n the
dOlMstic market while this producer is one of many supplhirs In the
world market.. Then the profit maximizing firm 'til11 set th'J pt'ics
level at Me :0 MRn lIJ MIt" which is given by Pd in the dom~lati(; Tl\!l'('ket.
and P in the world market.. No doubt the domestir.: fXiD.Blj,mer pays higher.w .
prices than forErlign consumer.. Moreov81', the export 18 made only &fter
~ is supplied for the domestic mar\(et to maxilldze profit,. In the
worst case the loss on ex.'porta can be n1f1de up from the e:x:cesa pro.fl t
from domestic market, as casual observtltions indicate.. C<lfJb:iJ:rl.ug
both markets into Olle, we can 1nt1"oduCE~ cost scheduJ..s& for the folloll
ing two difrer~nt cases.

??9



llegreaaion Besuts

The l"e8ultl!I of regressions for the arolls-section data of the 1968

Olmsua are presented in TABLE III.

19

When monopolist has a cost C'UJ'V8 of Me" no export is made with
output and price being ~ and p~ in the domestic ~ket. When the
firm has H~? the quan1;1f;y supplied and pri c:e are CLi and Fa, in the
domestic marKet and Qw - <Q ar.td Pw in the world marKet. The monopoly
profit depends upon the average cost condition.
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TABLE III

( 111-1 ) Detenninants of Conc',<ratiOD Ratio

Inter
cept

Economies
of scale
(~

Absolute
capital
require
ment

Intensity Gov1t
of long-

ad.ber- tenn
tisement business

financing

Growth
rate of
demand

Import Export
dependency industq
of raw
materials

Import 2Corrected
substitute R 2
industry R

\.oJ
o
-A

50.6992 0.0177 2.0208 0.1262 -4.0373 6.3043 i8.9683 21.8867 0.718 0.362

(3e2401)** (1.2818) (OQ4163) (-oQ96~J) (OQ57?2) (lQ8218)* (1.9252)**

51 .268) 0.0·'17 -0.5653 1.9746 0.124~ -3.9581 5.9841 18.7693 21.5341 0.718

(3.1502)**(-0.0760) (1.1400) (0.3972) (-0.8973) (0.4986) (1.1021)* (1.7115)*

1. Figures in parentheses are t value. The statistical significance of the regression coefficients
~s tested by means of one tailed t-test and of the multiple correlation coefficients by F ratio
test.

2. -II- indicates coefficient is statistically significant at the 95 percent level.
** indicates coefficient-i.s statistically significant at the 97.5 percent level.



( 111·-2) Dete:r:nunants of Concf.Jf:tration FCSt::L0

-~""""-'" ,- .._-,",-"..._- .. ._---_.......,~-- '-, .• ...._.__ ~.,_4'.~.__ ,...__~__ :>.o..., ...",._""'.,.,_••~ .......,__ ...... _ "'_ ._------------_..._-
Inter
cept

Economies
of scale

(logs)

Absolute
capital
require
ment

Intensity
of

adber
tisement

Gov1t
long
term
business
financing

Growth
rate of
deIlk.l1(J.

Import EJq.;.ort
d.ependa:1cy j nd.ustry
of raw
iilateri2~s

Import
substitute
indus1.ry

p2....
Corrected

')

RL

-----_.. P.... • __..__...__....."'_ '_.... .,, ...,.~.,"~.,,_. __. ,~ ..._.......,..__....._,_....."..- _' . _

24.0448 O.tl501 O.789?

**(5.7380) (O.1557Y* (0.6151)
1'l"'"

(0.911
"

) (-2.21jO) (1.3197)X: (008922)

** .(0.9282) (-2.2041) (1.390S)X (o.7Jl6)
"i.,"*'.•;.

19.1909 0.559 0.637
i..'-l<:

(2.0807)

.",.~, **
0, ~r"f-, "", ". .... ~

'.";"7 C"V~'•

~'=*

(2.2401)

·~5~(57e,

'7.h290

'(. ;362

l' u;')46J,1 0 • "1-

10.581~

-7.39':)8

-7 "7'1 "'\• <::., .:>

0.203.3

0.20080.7207

(0.6150)

13.9245

14.7911 24.0300

(5.8980) *n:
U.>
o
T\J

._--_.._--------_._.._----._._.-----------

1. Figures in parentheses are t Ifalueso The st.s,tistical significance of the regression cotlfficients
is tested by means of one tailed t-test and of tl:~'" rrrultiple correlation co~ficients by th0 t' r&l ~ 0

test ..

2. * indicates roefficient is statisti.cally significa.!rl:. a.t thE:. 95 pe:ceent :'evel.
** indicate::i coefficient is statistically significa."1t at the 9'7.5 ;Jercent leve':.

I\.~
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Two forrnulatioos are fitted to the dntag onb is in linear and the

other takAS the econam:iss (If scale in logjlri.tW.mic form. The reaulta

show that the signs of the coefficients of the explanatory variables

are fairly consistent with a priori expect.ation except for the capital

requirement variable.. It appears that the var1.able describing economies

of scale is the most important expla.natory variable of t.he inter-

industry concentration ratio~ It is followed by the int.ensity of

advertisement variahlao None of the other explanatory v~·.ables are

statistically significant except for the rate of growth in deman.d and

the dummies of industry characteristics. Contrary to eJ':p9ctation,

the capitaJ. requirement variable20 is quitJ weak. Perhaps the poor

shcnli.ng may be due to faultiness in the data as footnotEld in the

previous page. For this reason, we have tl~ed the same regressions

dropping the capital requirement variable out of the 8qt'..ationS. These

results are reported in the same tables.. General imprmrements are

indicated in t-valllSS for the esti~tes of all coefficiElIlts. It is

undeniable that the data are far from ideal.. I t is intElrest.ing to

note tha-t import substitute industries are the most highly concen-

trated, follvwed by the export industries. Those industl'ies are in

gener&.1 highly protected, perhaps technically more a.dvanced, and are

thereby in a superior pos! tioD with respect to prospectj.ve entrants.

This empirical finding suggests that the increase j.n concentrat.ion

rat-i.o observed over time my have been mostly due to in<:.reaat:t in firm

~o
An alterna.tive forroulat:!.on replacing the capital require~t

variable by labor product-inty has also been tried on the ground tilat
labor productivity would reflect capital intensity of an il1dust17..
No significant improvement was found"

30)



size taking advantage of economies of scaJ.e21 together with development

of export and import substitute indUlStrieso

21
The avera.ge firm size increased by 147 percent during four

years (1966-1969) in terms of output and 32 percent ill terms of
employment. The follONing table sho,rs the trend of the increase.

Firm Size

Years 1966 1967 1968 1969
I .

Production
(in 1000 wan 6874 8694 125C6 16966
in 1965 c.:mstant
prices

Einployment 25 27 31 13

304
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IV• COOC~TRATIOH AND MARKET PERFORMANCE

The market performance is the crueial indicatOX' and measure of hm.

well the market act.iT1.ties of firms wntribute to the enhancement of

genera]. material welfare. The tull appraisal. of t.b.a market per:rorman~

at induatries, hlJWever, is difficult because performance is multi

dimensional aDd correspondingly comp]icatedo That is, the particular

set. o£ performance variables which an 8l1alyticall7 significant varies

tram industry to inc:1ustry'. HevertheleiSs, a C'.ertain few broad aspects

of performance are 1.mport.2nt in all industries, for instance, the

eff'ic1enc;y, the relation ot price to cost as refiected in the profit

rate, and the size of salling costs :I.n relation to sales revenue.

Eltcep1i in a rev instances, d11ta of this kind is not readj~Y' avalla.ble.

Even where such details are available, however, it is not an easy

matter to determine a prlori how higtt the level of profita should be

for firma in the 1nd~try or how salEta promotion expenditure should

be determined.

The purpose of the present section, therefore, is brieny to

indicate soma of the patt.ems of perfurmance a."1d to illustrate the

extent to which measures of concentration are associated with various

aspect of market performance, in particu1ar, profit.abUity.. Amongst

the important aspects of indu..Jt.rial performance arEl~ allocative

performance, relating to the long-run association between prices and

marginal costs, as refiected in profit margins; promotional per

formance, which w~ be retlected in the ratio of flelling costs

to sales value; and technical perforJDanoo relating to the extent that
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products are manufactured in plants and firms of an efficient size.

1. A]J.Oca.tiV6 Performmc:e
~~ ...-aac prnr_

Price theory gives its clearest prediction about one aspect of

WU"ket perforwmce;;l i.e., 'allocative' performance. One of i"ts centraJ.

conclusions is that the allocati.on of resources, when monopoly 1s

present in some industries, is distorted since price will be above

marginal cost~ output will be restricted and long~run excess profits

will be earned. This suggests that the higher the market concentration,

the greater the likely divergenc:e in the long-run between prices and

marginal costs and this divergence is reflected in a lang-run profit

rata in ElXcess of the 'normal' z'eturn on capit.al.

Tvo statistical approaches are utilized in this study to analyse

the effect of the economic power (concentration) of the industry' upon

the profit rate which is the major performance indicator. The first

is descriptive statistical analysis in the examination of the associ-

ation which is like17 to exist between profit rate and concentration

in an industry.. Secondly', a multivariate analysis is utilized to

examine the joint effect of various dimensions of market structure

upon the profit rate, thereby isolating the cancentraticm effect neri.;

of other e!fectsa

For the descriptive D..."1alysis, a dichotomous classification of
22

conCtmtration is constructed at the level of 70 percent following Bain o

22
Da.tn fO"l.md that a eM.ti CB~ point wa~ reached when the elJ..ght firm

mmoontrat.ion !."'atio ~eded 70 per~to See Bain C6Jo
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TAJJLE IV

(IV-l) Average Profit Rates for 56 IlLCluatrle8 (tor 1968 )

26

Cancan-
CRP4 alPS

tr.at1on Net Protit to Het Pr9t1t to Met Profi.t to Het Profit to
RAtio· Gro~s Cap!tal Net Sales Gross CapitAl Net Sales

90 over 7.SS 7.18 ,.75 6.34

80 <'Rei' lo.k7 8.23 9.88 9.17

70.0V8!" $.)8 10.27 9.95 1.58

60 over ge96 7.40 2.72 2.86

SO over 5.,2 2.1$ 5.80 5.79

be over 4.38 4.51 3.38 4.10

30 over ,.68 4.70 4.28 5.)$

20 over .lese> 4.77 6.hl 4.04

10 aver 6.29 4.12

70 over

70.below

$.8)

4.20
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TABLE. IV

(IV-2) Aver&~~ Pro:tit Rates ro:~ 64 Industriels ( for 1969)

.. -
Net Profit ~~et Profit to

CRP
Concen- Net Prof;lLt to ~et Profit to
tratian Gross CaptiaJ. Net Sales Gross caIntal Net sales
Ratio

a - -
90 over 4048 ;.27 4070 6047

80 over 4.98 8.77 6024 6.18

70 over 1v.OJ 8.76 60 92 ~.58

bO over 7052 ;.72 4.95 6.07

50 over 4.21 4.48 38 60 ;,.89

110 over 5.65 ;06.3 0.59 0.95

;0 over 1.06 1.34 5.61 4.79

20 over 0077 1.22 4093 2.'78

'0 ove~ 0068 0.6; 0.18 0.18
~

70 over

70 below

6.~

4.. 21
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The descriptive statistioa of the profit rates in rEllatim to cancen-

tration are shawn in TABLE IV, using two different c::oncepts of profit

rates for 1968 and 1969. Tak:lJlg a look at the tablf~, tJ1ere is a

distinct di.f'f'erenC88 between the average profit ratC!!8 ot two groups ot

industries , divided according to whether the concent.ration ratio for

the top eight and four firms is greater or less than 70 percent.

Regardless of year of observaticns, mo1es of concentration index and

def1n1tion of profit used,2) profit rates of' the :1JldWJtrie8 above 70

percent of concentration ratio are ccJnsistently higher then industries

under 70 percsnt of cancentratio~ ratio without a single exception.24

It is however, interesting to note tl:lat profit rates do not vary

conti.l:uously and proportionall.7 with the degree of concentration. The

shn:Dar result was found by Bain tor the U.S. data. 25

Though the concentrat:tcm is the most simple iJ!4lortant indicator

of market structure, a detailed study of 8 cross-section of industries

which takes into account other major dimensions of market structure

may be expected to provide a more sa't.isfactory test of the relatianshi}

26between the concentration level and profitabUity.

23
The two different cemceptlJ of profit rates used in this table

are taken from Korea Development Bank /-14..17 •
24 -

This finding is consistent with Bain's at~ in which he fotmd
that there was a statistics.l~ signj.fica..nt difference in the average
profit rates of the two classes for Ame~rican industries (1950-1960).
See Ba1n r6J.

25 -
See Sain L-6j.

26 ~

See for example, Comanor and 'Wilson Lt3J.
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l'J1tu,1.U8S concentration, the height of entry barriers and product

ditferm'tiatian are other major d.imenaiona of industry structure. To

examne the joint effects of those various d1JMnsions or market
1I

lated anci fitted to the cro88-seC'tional CfmauII data for 1968.

p • r ( 11, 12, ••• 0 Isi D" D2 )

P D the prot!t rate.

Xl .. the eoncaotraUon ratio,

I) D tho absolute capital requ:1reme.nt,

14 u the growth elaatdcit7,

IS lIlI the inteuiV of adve:M.1sement,

Dl • if export :1DdwIt.iT, vlL1.ue of ao.eJ ot4erv188 zero, and

The det1D1tiona and a brief rationale tor the select1cm of each

Protit Ratu

The~ pro.f'1t variable WlGd in ot.hG1X" studies 18 profit after

27
~ u a percmtap of stockholder' 8 Gqu:1V &'VWapd vitb:1D each

~ tor ti.rfu. Althoua,b the profit rate an stockholder i 8 &quit)'

------=-----_......_....-
27

Th161 Qmoapt 1.-.or1~M]]>7 uaecl 1D J fJ Ela1D ["6J.
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1s viewed as a more appropriate variable, in this sect.ion we will use

the rate of return (including interest) on total assets due to the data

problem. The rate of return used in this study 18 defined as total

sala minus total. cost excluding interest divided by the total assets.

ILdependent Variabl~l. (EKplanatory V&l"iables)

Firstly, the major indicator of industry structure is the concen-

tration ratio. The eight £il"111 concentJ:-ation ratio is used as a

continuous variables in our equation .. 29 Secondly, two explanatory

vanables are u.itroduced into the equation in order to jointly

represent the height of barriers which is :mother major dimension of

market structure. They are respectively economies of aca1e and capital

requirement which are used and defined in section III.. Product

d.i!ferentiaticn, a third major dimension of market structure, it'

approximated by advertising e.xpenditures30 which are both a symptom

and a source of differentiation. The intensity of advertisement

variable defined and used in section III will be employed.. The rate

o! grmrth in domsnd variable is added in terms of annual average growth

28
Even though firm maximize profit rathe:o than t.he rate of return

which is the sum of prof!t and interest, in Korea tlU.s sum may not be
the bad indicator since the financial structure of business firms has
extremely high debt ratio and often the interest payments are being
made wi thin a family.

29
It may be interesting to introduce this variable in discontinu-

ous fortllo
30

Production d:i!ferentiation play's a dual role. It not an.ly
influence dire ctJ.y the ooaracter of campatitiou among established firms,
but also ral.ses the height of entry barrier. In thi::J st.udy; however,
we do not de.cU. fiireC't.ly wi. th product differentiation, but focus instead
'lpo11 advgrtisi..'lg e.roendi ture ,



)1

eJ.aet.ieit7 ot indust17 saJ.es to pick up ~am:l.c factors. The higher
, !. ,

the rate of· grovth in demand, the more protit in short-run may be

expected whUe this leads to more competition in the long-run. Besides

these uplauatory variables, two dummies are introduced into the

aquationa to identify the differential. impact of the export and the

import substitu.te industry' on the rate of return varia:1i1ono

The results of oomput&tion are presented in the following TABLE V.
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TABLE V

( V-l ) The Rate of Return (4 Digit)

Intercept Economies Intensity Absolute Growth Concemtra- Export Import R2
of scale ot adver- capital e1&8- tion ratio industry substitute

tisement require- ticity .(CRPe) industry
ment

Xl 12 13 14 X5 D1
D

2

~.b455 0.. 0005 Vo 1086 -0.0003 -0 .. 0861 000021 00589**

(2,,280)** (20011)** (-1.1£4) (-o0161) (00445)

w 0.la87 000005 001023 -000003 -000986 0000.38 -002376 00596**.....
w

(20181 r** (10811)* (-1 .. 505) (-0.. 836) (0.. 581) (-00531)

0,,4252 0,,0005 00 0991 -000003 -000942 OoOO~ -0,,2620 ~o0779 00591**

(2.105)** (1 .. 694) (-L419) (-0.766) (00596) ( -00555) (~O .. 182 )

l. Figures in parenthesis are t values" The statistical significance of the regression coe.fficienta
is tested by means of a one tailed t-test and of the multiple correlation coefficients by the F
patio test ..

2. * indicates coefficient 1~ statistically significant at the 95 percent level"
H indicates coefficient i" atatistical.ly significant at the 9705 percent levsl ..



( V-2) The Rate of Return (4 Digit)

Intel·, i'.~~pt Economies Intensity Absolute Grmrth Concentra- Export Impart
ot scale of adver- capital ela.a- tion ratiu industry substitute R2

tisement require- ticity (CRP4) industry
ment

11 12 X3 X4 IS D, D2

00 4453 0.0005 o~ 1107 ~O.OOO3 -0.0821 0,,0033 0.591
I..., (1.973)*

il,*
(-L36l) (-0.122) (O~527)..... (2.118)

&=-

0.4512 0 .. 0005 0.1054 -0.0003 ·-0.0933 0,,0041 -0,,2243 0.598*

(1.882)* (1.950)* (-i.357) (-0.789) (0.627) (-00511)

o.~6 0.0005 0.1020 -0.0003 -0.0816 0.0045 -0.. 2512 -O.woS 0.599**

(1.. 789)* (1.771)* ( -1.343) (-0.708) (0.648) (-O.545) ( -O.21l)

1. Figures in parentheeis are t values. The statistical significance of the regression coefficients is
tssted by meaan of a one tailed t-test and of the multiple correlation coefficients by the F ratio
teet.

:2. ... indicates coefficient is statistically significant at the 95 percent level.
N indicates coefficient is statistiea1ly significant at the 91.5 percent level.
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As maY' be observed, the measure of economies of scale and the adver-

tieing C03t to ea.les ratio appears to b6 the moat important explanatory

factors and have the expected signs, indicating positive influences

upon the rate of return. The estimated coefficient of concentration

ratio is quite weak even though it haa the expected signo This

suggests that the partial effect of concentration upon the rate of

return may be relatively unimportant Whl3!l it is introd.uced in cunjunctioo.

with variables refiecting product d1ffel"entiation, the height of barriers,

and the rate of growth in demand. 31 'This finding may be consl st...en t

with the results of descriptive analy$is made previollsu..y that profit

ra~s do rot rise steadily in order of increasing con(~tration levels~

The esti.:lnc..c.ed results are invariant te the choice of particular

measured o:t" the concenu'atlon ratio. It is, however, surprising to

find that the coeffid.ent of the variable describing <:apital require-

ment haa a negative aignoontrary to some plausible theorizing even

though it is statistically not very significant. Thi:' probably reflects

the cost of over capacity currently observed in capitnl intensive indus

)2
tri-es in Korea o

In an alternative formW.a~icc~ two d\DllJ:Y variables, one for export

industry and the other for import substitute industry, are added to

each C8sa o No significant changes in our general finding, are

ObBerved~ and tha estira.ated coef.ficient,s of dL~es Ql-e insignificant

J' .,
Similar results were in Pain and Mann L4J.

32
In fact, it is .found in the following section that highly

concent.rated indutrtries are burdened witil mderutiliZt!Kl eapaci:t.;-.
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atatisticalJ..y, suggesting that there is no difference between the profit

rates of exp04~ and import-substitute industries and other industries.

It is interesting to note that estimated coefficients are fairly stable.

2. ,;.Te;;,;c;;;:hni=·;.,;;c,;;;al;;;;.",;;P...8r;;,;;.•.f.2..-rmance (Efficiency)

Economic 't#heor,y indicates that one of sevc,ral consequences due to

the lack of competiMan in bighl~ concetltrated industries is likely to

affect the internal e.fficienC".1 of the firms adverselj' because they are

normally operating with chronic excess capacity. TheN is, : .)Wever, a

less agreement on the magnitude and direction of hypothesis. Rather

it is sanetimes augued that high.er seller concEmtration may reflect

the grOwth of firms to relatively large sizes, so that they are able

to make use of avai:.able economies of scale. A similar wasta of re-

sources would result if firms in an industry were inefficiently too

small in which case firms are in defi ciency of capaci ty. .Furt.1 '9I'more,

it is argued that there is a positive associati..)n of R and D activi-

ties with regard to inputs and their product!vity with increasing

absolute and relative size of fiIm. In bri.~f, theoretical indications

on this point. are indefinite and inoonclusive and empirical evidence

is badly needed.. In what follows, we will test the hypothesis of an

association between excess capac:lty and the mark~J" structuro as

represented ~ a average capacity utili.zation ratio and the concentra-

tion ratio of an industr.r, based on the classification oi conc6I1tration

of 70 percent fol101d.ng Ba1n' 3 procedure. The results are shown 1.'1 the

following TABLE VI, using dii'fsrcmt measures of concentration for 1967

through 19690

33 - --
The issue of fim size and market structure in relation to innova

tion perf'oma~ce has receiv6d spElcial attention recently. None of the
result of emp!r1ca.l t1ncfing~) hmmver, are conclusive and definitive.
See Markham L16J and Adams ["1.7. 316
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TABLE VI

Con<.'6ntration and Capacity Utilization Ratio34 of 49 Selected
Manufacturing Industries (1961-1969 )

--
1961 1968 1969

Concentra-
tion Ratio CRP4 CRP8 CRP4 CRP8 CRP4 CRPa

10 over 66.46 68.20 68.19 69.44 10.22 70.73

10 below 69.12 61.53 11.13 10.81 73.29 75.63

The table shows that in nearly all casas the utilization ratio of

industries with concentration ratio, above 10 percent is consistently

lower than t;e industries un.der 10 percent. This finding is reasonably

clear evidence of high excess capacity associated with the concentrated

industrie~ though it may be inconclusive being a si.ngle d:i.mensional

approac.'1. Thi~ excess capacity may have contributed to the cost-push

trend in Korean economy. The result would be either to shift this

burden to the consumers in the form of high.er prices or to lead to

the bankruptcy of the firms when the products are pri ce elasti c.

. Finally, considerable attention r..as been fOC'UBed recently on

what may be called the innovative performance of industries which leads

to a saving in real resources in relation to firm size and market

structure.35 Another controversial aspect is the area of advertisement

expenditure. No space for these subjects are allowed in our study,

and we leave these topics to future researc:h.

34
We have used t.he data an the utillZt"\t.ion rate reported in

Kim and Kwon L-'3J.
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V. CONCLUSICII

We have inv9stgated the market structure of Korean manufacturing

industry in terms of de~e8 of ccmcentration. Various meaS1Jr9S of

conce:ntration have been utilized and compared for different levels of

industry aggregation. The comparison of the f.:oncentration in the

overall market MertiS a slight increase between 1966 and 1969. 'l'he

weighted index of ccncentration shows an increase of 3 percentage

between 1966' and 19690 The maguitude of change may not appear to be

large but it~ seriousness depends upon t.he persistency of the trend.

The increase has mainly resulted from the changes in the relative

importance of the different induatr:i.es !'ather than changes in· concen

tration within industries. Among the major factors that influence the

level of concentration of industries, econooes of scale has been

fO\Dld to be the most significant factor, foll.owed by the advertisement

sales ratio. Contrary to plausible theorizj_ .g] the capital requirement

variable appears to be quite weak. The import-substitute industl'ies

and export industries are in general more concentrated than the otheTe..

The degree of coo.centratian is closely related to market per

formance. It is a meaaur'J of how. well the market activities of firms

contribute to the enhancement of general material welfare" Amo~g

the important aspects of indus'triaJ. performan~, price theory gives

its cloarst prediCUOD about one aspsct of market performance, i. e. ,

'allocative' performance. One tOf its central conclusions is that when

monopoly is present, the a+1ocat.icn of resOUl'ces is distorted since

price will be above marg::I..naJ. cost, output will be restricted and
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lang-run excess I> Fo£1ts will be earned.. Baaed on the dichotomous

c1.lA&fI1ficatian of concentration at the level of 70 ~~08I1t, it is

found that profit rates of the industr:Les abare the '/0 pm'CI1lt of

canC8l1t..ration ratio are canai8teDtly higher than tholile of industries

1mder the 70 percent cancentr.td.on ratio. 'When W9 introduce other major

d:JJDfBunons of market structure in conjunction with ccmcen1iratian using

multivaris.te analyvis, the results ahOtl that the par'l;iaJ. efrect of

concentration u.pon tJ1e profit rate is relatively' un1JlIp<Xl"1:.ant.. It

is also interesting to find that the export industrilBa and import

substitute industries, ubUe their absolute cancentratic:n is higher

than other industries, do not derive Em.1' excess profit, contrary to

casual expectation. It should, hOlfeVEllr, be noted that there is clear

evidence of higher excess capacity' &8SlOci,,:ted. vith c.oncent.rated

induat.r1es which IB1' have contributed to the cost-push trend..

Throughout, tlUs st~, the reli.ability and ava11ability of dat.a

has been the limiting factor. Thus the results of this study should

bE) taken as indicative rather than concl.usive until additional tests

can be pertOrDSd using a refined data eet.
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This report is oM in the series of continuing ltDI "search

worlm designed to aid 111 the f'omulat.1on of 80Und p'ublic po11Qies

and to promote public ~tandiDg o.r issues of the Korean eool101q.

The critical need tor accurate foreoas1is ot the prospective t&'I:

yields is being :lJ1crea~ recognized, tor revenue estimation... is 811

integral part of the budg~ clecisiOD-making processo The p~o'se

of this study is to explore a new method for making ahart-tarm pro

jections of tax revenue yields in Korea. In this stald;y, Chong Kse Par

develops a tax forecasting model for direCt tax.ea that is consistent

with the structural characteristics of the Korea I s ta1Jt qs~ and the

economy. A forecasting model for indirect taxes has been developed

by Wan-Soon lim in a separate report. This study is an out...,growth of

research originally undertaken for the Budget Bureau of the' Economic

Planning Board in connection witil the preparation of the forthoO'ld.,ng

budget.

The interpretations and opin.'tons in this report are ~ose of: the

author and do not necessarily represent the views of the Korea: Develop

ment !nstitute 0 Finally, I would like to extend M,y' appreciation to

those within and outside of this Institute who have so generous~ and

kindly contributed to the work of KDI.

Mahn JEt Kim
President
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I. IN'rRlDUCTION

Every budget includes an est:i.mate of anticipated revemt9s

during the prospective tudget year, and forecasts of the expected

tax revenues are needed to aid in the formulation of buclget policies.

Forecasting tax yield is a highly involved process, subject to many

uncertainties ~ This is parhicularly so in developing countries,

where adequate and reliable basic economic statistics are lacking.

Nevertheless, an c1ccurate project:i.on of tax yields is an important

part of the budgetar.v decision mald.ng process" Advance information

strengthens policy fomro.lation, for it provides the decision maker

more and better tools than othe:rw:i.se $ Errors both of over-astimating

and of under-estimating the government revenues will und.ennine the

efficient fiscal planning of the government.

Over-estimation of prospective tax revenus:s, for instance, may

encourage the adoption of unrealifrtic public programs, and subsequently

may result in in.flationar,y methodfl of finance <> The resulting crisis

may also eont,ribute to a greater conservative bias in the next esti-

mat::ng ro\mdo Under-estimation, on the other hand, may mean that, the

government program is being c8.rrieldon at the lavel less than the

optinmm risources availabls Q The major objective of short-run revenue

forecasting is thus to dete:nnine the budget c: onatraint o£ available

y,avenues 6n expenditures in order to maintain a desirable expenditure-
l'

:revenue:::relationshi.po Reliable estimates of ta.x revenues are also•

essential for the analysis o£ the economic impact of the government
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budget.

In the past, revenue torocasts W8J'18 often baaed on judgement

And on simple extrapolation ot a time trand. It is f'requ.ently assumed

that the changes in tax revenues are roughly proport:tonal to changes

:Lu GNP and the general price level. But this is obviously much too

rough, alld will doubtless yield erroneous results u '1'11e purposes of

this study are to develop new methods of fo recasting tax revenue yields

and to present estimates of Korea I s tax: revenue for "the budget years

1972 and. 1973. Another purpose of this ~rtudy is to present measures

of the responsiveness of :iJ1come taxes t.o changes in cp,ggregate income.

An attenr't is made to develop a simple tax model tha1~ is consistent

with the strnctural characteristics of the ecooOJTW and the tax system.

A primary use of this model is to prep8.re the tax re'rerma estimates

required in ~et and tax planning as well as to pI'()vide an efficien:,

method of estimating tAe revenue effect of proposed legislative char~~s

in the tax structure.

!(ha remainjng sections in this study' are as follows: 'I'he second

s(ttr~on bl~,efly revielrJ6 historical trends in the basic tax yield ser~_cs

uS~d in this stu~e The -third section provides a general discussion

of the tax..forecasting method and the statistical techniques. The fourtl

:Ha-~tiol'l, discusses the structural features and the- est:i..mated tax

l'W1ctions of iruiiv1.dunl tax camponentnt~ 'fhe fourt.J1 and .final section

r'or a general description o:f the revenue forecasting methods used
in Korean government., see 'I1~)d Eo HeHold, [4 9 PPe 47..52]0



3Ul1warizes the ost~tmated values of tax elast:1.c1.ty measures a.na 01'

t.ax yields for 1972 and 19"") and discusses thei.r implications.

-'"' T
1..~ 0 TAX PERFORMANCE IN KOREA: HISTOF.lCAL ANALYSIS

It is always important to look back befOrEl we look ahead. The

decade of 1960 I B has ~itnessed a phenomenal growth in the collection

of tax revenues in Korese A longer-range 'riew ot the performance of

the major taxes is presented in Appendix Table It, The total tax

revenue of central government increased in mon€IY tenas from a mere

25.0 billion won ill 1960 to almost 420 billion won in 1971. nus
.

represents a nominal growth of Ilearly seventeen times in tax revenue

aVEiilable for new and improved services provided by t.he govel1'rment~

In comparison, the gross national product increased by 1) times during

the same period 0 Thus, increases in the collection of tax revemle

far out-stripped concurrent gains in GNP.

The mode:rnization of the U..x system and the llflprovements in the

administrative enforcement· process j especiall,v since 1966 Whe.;1 the

gove:rmnent set up a new Office of National Ta.."C Adlninistration, were

mainly responsible for tJ'le sharp :increases in tax revenues dur:i..ng this

t:line period. As shown in .Appendi:g Table II, which axhibits the

pattern of growth in tax collectil:>ns since 1960, the most rapid growth

:in total tax revenue was recorded in 1966 -- an amazing 62 percent.

SintJe then, however, the rate of growth has been slowing down steadily ~

Iri. 1971 the rate of increase was l)n1y 27 percent. This observation
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appears to confirm the general feeling that the limits of increased

tax revenue through administrative improvements are being reached.

A notable feature of the tax system in Korea is that inC'JIT16

taxes (both personal and corporation income taxes) playa significant

role in financing govermnent outlays, currently providing he qercent

of central government's total tax revenue. Revenue yields fI'0m these

two oources increased by a factor of 55 dUring the 1960-1 971 period

and accounted for more thac'1. 40 percent of the total increase in

central government tax revenue during this period. A close examina

tion of data in Appendix Table III reveals that the most dr~atic

gain in relative importance among individual tax sources was registered

in corporation tax yi~ld..s, which grew fI'om J ,,5 percent in 1960 to 1J.6

percent of total tax revenues in 1971. Receipts from personal income

taxes as a share of the total also increased signil'icantly -- from

8.4 percent to almost ?6 percent. This situation is contrarf to that

usually preVailing in most developing countries, where taxes on income

and profits ccnstitute only a small propor~ion of total tax receLpts

and indirect taxes such as commodity tax ar.d customs duties tend to

play more important role.

Tn Korea the commodity tax is much less important. Altlnugh the

largest single source of tax revenue up until 1962, it shO';s j, ;;rcldual

decline in its fraction of all taxes fram over 1'l percent in , ;60 to
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less 'than 11 percent by 1971. P\t.rthermore , it is of interest to note

that customs duties in Korea account for only a aiJllaJ~ proportion of

total tax revenue, in sharp contrast, with most other developing

countries which depend to a substantial extent for t.heir tax revenue

on customs duties. In Ecuador, to cite an instance, customs duties

account for almost ona-ha.l.f of the 'total tax revenue. They account

for 30 percent or more in n:i:ne other countries ~ including Ceylon and
?

Thailand. in Korea the relative ~nportance of customs duties is much

sInaller and has declined from 21 percent in 1960 and 24 percent in

1'!6{~ to less than 13 percent by 197'1.

Three aggregate measures are used to sunnnarize Korea's +.ax beha-

VJ. J r since 1960, and they are exhib:Lted in Table 1. The S1.l1'I'l11lary msasurGs

are: 1)The average tax rate, which shows the "tax burden:! maaf'ured by

the ratio of total tax revenue to GNP; 2)the marg:inal tax rate, which

measures the absolute won change in total tax rev,snue per won change- -
in GNP; and 3) the ta.x elasticity, which ShOrlS the percent change in

3
observed t,9.,X yields for a 1 percent change in GNP. The lattar two

measures are rnathematically related; the tax elas·ticity is the marginal

tax rate divided by the average tax rate~

It is seen from Table 1: that a.lthough the oVtarall tax ratio has

increased from almost 12 percent in 1960 to 16 percent in 1971, there

--,
It.aja J. Chelliah, ['1, pp. 270-J7 .

3
This value measures the total relat,ive incrE~ase ill tax yields,

whether resulting from economic growth, or changefJ in tax parameters,
or improvernents in adIrtinist:rative enforcement.
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Year

TABLE 1

SUMMARY TAX MEASURES, 1960-1971
(Amount in Billion Won)

a7 T dT------ aT-/dGNP

TOTAL TAX GNP --- -/--
(T) GNP dGNP T GNP
QT _(2) (3) (Ii) ($)

1960 29.47 246.69 11 .. 9%
1961 28.41+ 296 .. 82 9.6
1962 37.66 348.58 10.8 11.8%
1963 43,,26 487.96 8.9 4.0
1964 50.68 696.79 7.3 3.6
1965 69.47 805 .. 85 8.6 17.2
1966 111 ,,92 1032.04 10.8 18.8
;.:;(,',' 153.16 1242.35 12.3 19.6

w I 'l.., 2.10.55 1575 .. 65 14.6 23.2\..0.1w 1)'6) .j1().14 2047.11 15.2 16.9
1970 40c.05 2545.92 1S .8 18.4
1971 494.85 3112.68 15.9 16.4

1962-66 Average(First Five-Year Plan Period)
9.3 12.3

1967-71 Average(Se~ond Five-Yenr Plan Period)
14.8 18.9

1.86
0.37
0.40
2.36
2~11

1.80
1.88
1 • 15
1 .. 21
1.04

1.43

1.42
Sources: T,iX d3ta from Office of National Tax Administration, Statistical

iearbo,.,k <).' tJ:,tlf)l1,,j T....", (("I~' u.l: NuvE:lT1ber,1971), pp. 26-7; and GNP data
l'r,:lll-: Ec :;-Illi \" r-'l ~1I~ in€-,~~( ,(j fti, f"(cl; (\ r r,cr>:HJmic indi ca tors: 1960-1971, (Se.:::ul:- -_. -- ---------.-...;,_..:-._......:~-
November, 1CJ{l), ~). 1r •

a/Total tax revenue as used !It'I-e I'ef\~ls to centr,'ll government tax. revenue
includ.in~ c ustorns dutles and rnonopoly pl';)f' !_." plus local go'Verr.ment tax revenue.



U
has been some variation in the ratlo during the early 1960 I 3 . Since

1964, however, the ratio reveals a steady i.ncre~le, but at a declinj r'g

rate, up until 1970. And no increase in the rat:l.o is shown for 1971.

The marginal tax rate deteminea how fast t.he a~E,rage tax rate (or tax

burden) rises in the context of an increa...Cie in mrp over time. It g:'ves

us an idea of the proportion of an i.ncrement in GNP that the government

has been able to divert to the public sector. In Korea the behavior of

this ratto is seen to have varied from as high a~i 2) .. 2 percent in 1968

to only 3.. 6 percent in 1964. Finally, the measures of tax elasticity

are shown in the last column of Table 1. The overall elasticity of

total tax yields with respect to GNP was only 0.37 in 1963, as compared

with 2.36 in 1965 and 2.17 in 1966. This means t.hat a 1 percent change

in rINP yielded only 0.4 percent increase in total tax revenue in 1963

and nearly 2.2 percent increase in 1966. A close examination of the dat.

reveals, however, that the tax elasticity tended downward since 1966,

reaching about 1 by , 971 •

III. TAX REVENUE ESTTI1ATION: AN EI~TICITY APPROACH

Projections of tax yields are llsually derivud from aggregate incomt

forecasts and a simple projection lIlooel such as:

Tt = Tt-1 [1 -t. &r -~·1
:it ·1

..J

4
This instability in the tax ratio results from three t,empo~'ary

taxes in effect only dul1.ng this pE,riod o '!hey are land merna tax J

education tax, and foreign exchange: tax.

335



9

where Tt is the tax yield forecast for ne:... .. year, Tt-1 is the tax yield

in the base year, and E.r is the elasticity of tax yield T with respect to

aggregate income Y. This model will provide revenue estimat9s for soma

future year if anticipated changes in income aggregate are forecast

reasonably accurately and if Etr is lmown. This model derives from a

theoretical consideration that the tax yield is BElnsitive to economic

activity and has a functional relationship with ir~ame. For our fore-

casting purposes, we will primarily rely on the elasticity method to

derive a measure of t.'1e sensitivity of taxes with respect to aggregate

income. The value of the elasticity coefficient ET is implicit~ esti-
,

mated from an equation of the form

T = a + cr ( Y )

where (J is the estimate of ET in the logarithmic fo m of the above

equation. Solving for the regression coefficient cr in this equation

yields an average revenue-Jncome elasticity coefficient that reflects

the percentage change in revenue yields per one percent change in aggre

gate income over the pertinent time period. 5

c;'
'rhe income elasticity of a given tax may also be detennined by

the relationship between the marginal yield per unit of income in a
given period and the average yield-income ratio in the previous period'!

_ dTt / dYt _ dT·t !'Tt-l _ TmET -- ,- - - __ -.::L
Tt -l / Yt - 1 dYt / Yt-l Tat - 1

It is obvious from the above equation that as the marginal ratJ.o(Tm) rises
in relation to the initial average ratio (Ta) , the t31asticity(ET) increases.
In other words, as long as Tm exceeds Ta, the ValUl;) of ~ will be greater
than 1. Sim1]arly', the larger the Ta, th~ less thea elasticity coefficient
tor a given marginal rati~.
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In the following section we present an econometric analysis in

which the Office ot National Tax Adm1nistration(ONTA) quarterly series

on component tax yields is related to aggregate income, policy variable

and other variables. ~ relation, based on the years 1965-1970, is

estimated in each of three different w~s: one relates the taxable base

to aggregate income; the second relates tax yield to income; and the

third, tax yields to average effective tax rates. Most empirical work

has been done on income elasticity of tax :r"ields 0 However, in this

stnd;y we extend our analysis to the income elasticity of the tax base

and the rate elasticity of tax yields. Since most taxes are levied on.

bases that respond to economic change, increases in aggregate income at

business activity can be expected to produce automatic tax revenue inCj

without changes in tax paraIOOters. Different tax bases vary Widely in

their response to changes in the level of economic activity. In most

cases, however, a change in tax base will have m.ore impact on its yiel<

than will a tax rate change.

The choice of the independent variables included in the equations

is limited by several practical dif'ficultieso Ma.n;,y types of national

income statistics, such as personal income and cOl1'orate profits, are

not available on a quarterly basis" F,Jrthennore, the need to project

the basic val iables dictated that we li.In:Lt the number of variables to

be included in the equation.. We had to rely on such variables whose

fu~~re course of variation can be projected with reasonable accur~cy.

In view o:f the fact that our primar'l_ concern is projl =:tion rather th&n
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este'lblishing tJ16 relationship between revenue variables and other eco

nomic variables per ~, we avoided including variables whose future

courses of change are very difficult to foresee, even if they are t.b~o-

6
ret1callY quite relevante

The choi;~e of tha form of the estimating equation is determined

in the light of two criteria. First, the choice is made according to

t.he goodness 0 f £it to the observed data. The gooOness of fit 1:3 usu

ally represented by the coefficient of detenoinatioll denoted by R2 and

is given for each of the estimating equations sho'Wll. secondlJr, the

choice is made on the basis of theoretical justifications(or of empi-

rically tested hypotheses) 0 If the relationship to be exami.r:l.ed is

considered to be one of a given percentage change in one variable

associated with a corresponding ch~e in the other variable, logari-

thmic forms of "the equation are preferred.

In discussing tJJne series data, we need to separate the revenue

effects of price changes from the effects of real changes in income

,and production. Whereas the reaJ. value of tax yield wiD. rise if the

grmvth of income is due to rising output, the 1"I3al yield will fall or

remain unchanged if the ineane ehan$z.e is due to a rise in price level.

It is generally agreed that the cLppreciation of taxable income that

reflects an increase ir, the general price level must be excluded from

6
l!:stimates of independent variables used ill the forecasting equa

tions are based on forecasts derived from the quarterly projection
model by Heeyhcn Song , L 8 J.
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7
the tax bue. In order to e.11lQ1 n ate t..be ettec1i of price lDeroue&

trom our SDaJ.7a1s, aU variables ~ the e.t:1JlJating eqwatiOIUJ are ex

pressed in ~al tel'JDS. All tu reveuue series were UD1f'oD11ly denated

by' the lllholesale price index.

IV. mE ESTIlU'rml EQUATIONS

1e Personal IncClmG Tax

The personal income tax is the 1l108t productive I'e'venue source

of the gove:m:ment in Korea, currently' providing over a fourth of

total tax revenue. The growth has been steatV and remarkable. On a

per capita basis, tax yields increased from less than 90 won in 1960

to nearly 2,700 won in 1970. The tax absorbed over 4 percent of persona:

meane in 1970, rising from~ 1 percent in 1960.

The basic feature of the Korea's personal incana tax is the sche

duJ.ar tax system which provides the independent detenllination of taxable

income and of the tax l1ab1liV under each applicable rats schedule ..

Different income tax railes are applied to five separate groups of income

1)wages and salaries; 2)business income; 3)real estate income; 4)d:1.vident

and interest, aDd 5)1ncome tran other miscellaneous sources. A graduate·

rate schedule is applied against wages and salaries, business income I

and reaJ. property income. Table 2 presents the personal income tax rate

schedule which became effective as a result of the ta:lc reform or , 971 J

1
Richard A. Musgrave, £-1959, pp. 168-9J
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TABLE 2

PERSONAL INCOME TAX RATES,
BY TAIPES OF INC~

(EFFECTIVE 1972)

13.

INCOME BRACKET
(Annual Inc ano in
Thousan<! Wons)

120 or less

In Excess of 120

In Excess of 240

300 or Ie'SS

In Excess of 300

In Excess of 480

In Excess of 600

In Excess of 720

In Excess of 960

In Excess of 1,200

In Excess of 1,400

In Excess of 1 ,800

In Excess of 2,400

In Excess of 3,000

Flat Rate

TAXABLE
Wage & Red Estate
salaq; & Business

7%

9

12

20

28

19

25

32

38

40

48

48

!I In addItIon, a global income tax is lErrled on toP ot sche
dular structure it income f1'Q1D all sources combined exceeds .3 million
won a year.

!¥ Refers to miscellaneous :Income such ata bonwaea, prJ.Hs, aM
rewards.
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TABLE 3

PERSONAL INCOME TAX RATES FOR WAGE .AND SALARI DICOME,
1971 and 1972

-tNCoME BBICm
(Annual Income in 1971 19'72

Thousand Wons)

120 or less 701% 7%

In Excess of 120 9.9 9

In Excess of 240 12.1 12

In Excess of 360 15.4

In Excess of 480 1.5

In Excess of 720 22.0 19

In Excess of 960 29.7 25

In Excess of 1J 200 37.4 )2

In Excess of 1,800 46 .. 2 40

In Excess of 2,400 S5.o 48
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3.l1d Table 3 compares the wage and eal,1U7 income ta: rate structures in

effect before and a.tter the tax refoDl.

The projec'tiOD of the peracmal 1ucClD!t tax 'taB achif:rred in two sepa

rate steps c> Because of the complex and graduated Dlrturo ot the rate

structure and tJ1e frequent rate adjustments which took place in the past,

we chose for our estimating equation the volume at t.he taxabl.e base

rather than tax yields as the dependent variable. Thus we tint projec

ted the tax base separate~ for different income schedules using the

time -series quarter~ data from 1965 I to 1970 IV afl a fr&lJ1fJ of referenctt.

Effective tax rates for each income group were also derived from relating

tax revenues- to their respective tax base. App1yi.ng such a tax rate for

a current year to the associatEKl tax base for the next. year resuJ.ted ill
8

an estimate of tax revenue due pr.imarily to changes in tax base. In

projecting the tax revenue for the next year, it was assumed that the t<,x

rGte structure effective in 1972 will be maintained tluough the next

budget year. We thus concentrate on "t.he changes in tax yield that result

while the tax parametsrs(statutory rates of tax) are held constant. Tha

genera.l procedure may be outlined as .follows:

where: r· implicit tax rate
T .. tax yield

TB .. taxable income(or base)

B
the tax base as de.t"ined h6re re£ers to the net taxable income

which is the difference between gross 1De(.IJDB and statuto17 a.llowanceso

342



Liat of Variables

Em. .. Number of non-agricultural employment

rp = Average effect!va tax rate tor personal incane tax

rpw :I Average effective tax rate tor wage and salary income

rC D Average ef'fect.1ve tu: rate for corporation income tax

Tp at Tax yield from personal income tax

Tpw "" Tax yield from wage and salalj" income tax

TC = Tax yield from. corporation inc ana tax

TAR :: Tax yield from assets revaluation tax

TOH = Tax yield from g1£t and inheri.tance tax

TR :I Tax yield tram registration tax

'rEp .. Taxable base ot personal. income tax

TJ3Ftv .. Taxable base of wage and salary income

TBmR :II Taxable base of business and real property tax

T13mI ... Taxable base of dividend. am interest income

TEe >:I Taxable base of cOlporation income tax

YNA .. .Amount of non-agricultural GNP

Values c! T, TB, and ~NA in estimating aqua.tiona are all
measured in 1965 const1111t prices e
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The relat:1.on between taxable b~Lse and aggreg~lte income ;la8 me;l.suloeci

by log linear regressions ot the following type:

1. Log TEL • -12.8488 + 1.97~1 log INA
--p (O.062!;'

R2 =- .97"7 D W 2 J.J.....~
2. Log TBpw = -14.6261 + 1.7828 log YNA + 0,,4519 log ~A

(0.1233) (002745)
2R = .960 D.W. = 1.71

3. Log TBpaR a -12.1322 + 1.7675 log YNA
(0.2374)

R
2

= • 70~; D.W. :::: , ;.,"
.......... • J

4. Log TB
PDI

:: -22.6640 + 2.5750 log YNA(0.1834)

R2 :: .895 D.W. = 1.32

As is evident from equations shown above, all of the tax base

elasticity coefficients(Eb) are ver,y' high and most equations indicate

rather g')od fit to the observed data. The numbers in parantheses

under the estimated elasticity coefficients are their respective esti

matod standard errors. R2 is the coefficient of determination adjustdd

for degrees of freedom, and D.Wo is the Durbin-Watson test statistic

for serial correlation in the residuals.

It is to be noted that a regression coef~icient in our equations

measures the percentage change in ta:lC base for each percentage change



in the independent variable, L.a., non-ngrlcultural aN'P (YNA) • '!he regre...

ssion coe.fficient of 1.7828 in equation (2), tor instance, demonstrates

that during the 1965-' 970 period, the taxable base for wages and salaries

increased an average of app~tely 113 percent for each increase of 10
9

percent in YNA.· It maybe concluded from such an est:imate that the per-

sonal income tax base has a high degree of responsiveness to changes in

agg:Mgate income as one should expect. In particular, the value of F~

in the case of dividend and interest income(TBpnr) in. equati.on (4) is very

high. The results obtained conform to an ffi3tablished. theoretical view

that as aggregate income rises the taxable income of the tax rises more

rapidly. The faster rise in taxable income is due to the fact that when

incomes are rising, more persons are moving from exempt status(a zero-

rate bracket) to taxable status(a positive-rate bracket). Under the perso

income tax wi. th a graduated ra.te structure like Korea, the increase in

income would push many persons into hig: .;;r-rate brackets 0 Hence more aggr

gate income moves into the taxable base.

The values of the tax base thus derived frcm these elasticity co-

efficients combined with an effec':.ive tax rates for 1972 yields the fore-

cast of future tax yieldse It should be noted, however, that since the

elasticity coefficients derived from our estimating E~quations represent

an average of the F1J 's for the 24 observations selected from the 1965 1-

go
It is quite interesting to nate that this estllnate ~f Eb~' .8 for

Korea is somewhat higher than the base--elastici~ cOE~fficient of personal
income tax of 1.5 for Japan. see Hir:>ItLitsu Ishi, L 3, PPe 45-63 J.
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~ 970 IV period reflect ing the exceptionally high values of ~ for the

I'llid-1960 IS, we needed to make in (:ertain cases downward adjustments

to estimated tax yields. In orde:r to check the reasonableness of our

L"litial est:i.mate of total taxable income tl~rived by aggregating vaJ.ues

or the TB of' indJ.vidual component income groups, we have also estimated

lndependently the total tax base of personal income tax using equation
10

(~) above. The result sh\"~s. two totals dilfering by about 2 percent.

As a final step~ tax yields thus derived ha~e been modified to take

account of revenue effects of the new tax law which became effective

beg~mling 1972. Hajor changes in the tax provision include increases

in the basic'exemptlon levels fOT business and A~:vyment income

(from 10.000 won pe r month in 1971 to , 5,000 won per month in 1972) and

reduc tions in the statutory ta.x ra.te. (See Table 3) The Ministry of

Finance has estlmated that the revenue loss resulting from these chsnges

in the tax code would amount to about 22 billion won for 1972. Since

1969. a global incom~ tax has also been levied on top of schedular

--'0
The following alternative equation gives the elastic~ty coeffi

cients of the personal income tax yield using non-agricultu~alGNP and
ta."{ rate changes as the explanatory variables~

Log Tp = -17.5301 + 1.9636 log INA + 1.0735 log r p
(0.0659) (0.1514)

R2 = .980 D.W. m 2.25

This equation indicates that the overall personal income tax yield is
highly responsive to changes in the level of aggregate income(ET=1.9636)
and. the rate-revenue elasticity coefficient at. 1 .0735 equals unity.
The estimated values of coefficients seem consis tJ=>n t with theoretical
knowledge on the subject.
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structure it income i'rom all sources coll)bined exceeds a specified

amount per year -- 3 ron] 1on won in 1972. For our P'W"'P0se of revenue

estimation, this tax component plus miscellaneous income such as
11

bonuses, pr1ze8~ and rewaTds has been derived as a residual. In

other words , it has be~ estimated as llL funct:!.on of total tax yield

from schedular SY'stem

~lere:. TO- = global income tax yield

Tp :I total personaJ. income tax yield
I

Tpw <s yield from wages and salaries

TPBR =yield fr<ml business and real
property income

TPDI :I yield from dividend and
interest. income

2.. Corporation Income Tax

The cOl'poration income tax is the third largest source of central

govermnent tax revenue in Korea, currently pro"viding about 14 percent

of total tax revenue. Up until 1960, however, the 'tax on corporation

income provi.ded less than 4 percent of' total tax reverme. In absolute

amount, the tax intake rose from 0.9 bi.llion in 1960 to 56.7 billion

11

"'The tax yield from these two 3ub-groups amounted to only 5.8
billion won in 1971, repr-esenting leSf' than ;) perosnlt of total personAl
income tax revemue"
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The tax is levied on the regular income earned by corporate

!'Jaxpayers during each accounting period as well as on liquidation

income. The corporation tax law provides three stages of tax rates

in order to give smaJ~ and medium size firms a lighter tax burdeno

In :tddition, a reduced rate appliels to the income of non-profit

corpor~tions and open corporations.

CORPORATION INCOME TAX RATE, EFFECTIVl~ 1972

-·-Profit-Ma1d.ng Open Non-Profit"
INCOME BRACKET Corporation Corporation Corporation

---
One Hillion Won or Less 2af, 16% 20%

In Excess of One lilllion Won 30 20 .30

In Sxcess of Five Million Won 40 27 35

Although the tax rate varies considerably acco~ling to the level of

income and the type of corporation, over 90 perc:snt of corporate

taxable income is subject to the top rate bracket of 5 million won

or more.

Because of the volatility of l::orporate profits, the corporate

income tax is the most difficult component of government revenues to

estimate. Payment of the tax rarely coincides with the timing of

tax liability. The question of time lags is thu.s very important in
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the collection of corporate income 'tax. Because of the collection lags,

the tax behavior reveals a slower 1"IBaponse to income accruals and tax

yields usually lag a few months behind the varia1iion in income. This

factor haa been taken into· account in the equation for corporation

income tax, using an average lag of one-quarter of a year.

A f'orecast,ing procedure su.ggested for corporation income tax is

to make our estimating equation a multiple regrensiCJn equation in which

non-agricultural GNP and the average tax rate an~ independent variables.

The rate variable is inserted into me estimating equation in order to
12

test the revenue effects of changes. in tax rates '0

4.. Log TC(t) ::: -13.5204 + 1.6402 l~g YNA(t ~) + 0.5257 log r C(0.3944) 1! (0.6410)

D.W.. = 2,,46

As equation (4) above indiCatElS, tax yields from corporate profits

depend on aggregate income and the average tax rate. It will be seen

from the equation that the va.lue of t.he income elasticity for the cor-

poration income tax at 1,,6402 is quit~ high, and that the fit as indi

13cated by the coefficier.t of detenm.na:ion is fairly good. However,

(.he rate elasticity coefficient of corporati.or, Lncame tax at 0.53 is

very low and. not sign.ificant" This seems to suggest ~hat increases in

12
For a general discussion of the method of estimating rate

elasticity, see, among others, Halton ~erry Willord 7[fl, pp .. 304-1 07.
13

This value of ~ 0:1 186402 for Korea I s co~porate income tax com
pares with an income elasticity of 1 .4619 for the corporation tax in
Japan, see Ishi, L 3, pe.54.l
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tax yields .from Korea' 8 corporation :lncoma tax are a consequence primariJ.y

of increases in aggl'ogate incume rather than of I1hanges in tax rate. This

result is consistent with the es·tabl:tahed view regarding the effect of

broadening the tax base. As Professor Richard A. : isgrave stated:

The primaq need i13 for measures which wiJ.l
secure a fuller coverage in assessme.nt of the
tax bases (be it income, sales or property values)
under the various taxes. As compa:red to this,
increases in tax rates are lesa important.. Not
only are they less significant from a revenue
point of view, but primary attention to fuller
coverage of the base comes first .. 14

3 • Other Direct Taxes

Direct taxes other than income taxes (both person.g.l and corporate

inc ome taxes) accounted for only 3.7 percent of +"01:.801 tax revenue of

the Korean govermnent in 1971, arid il3 thus insignificant from a revenue

point of view. These taxes include :registration teu, gift and inheri-

tance tax, assets :revaluation tax, and real estAtA spec1J.1.ation control

tax. Among these Ule registration tax is by far the most important,

and tax yields from this source have ',een riS'L1g steadily over the past

decade and. currently accOlmt for 2.7 percent of ill. centru govermnent

tax receipts. This proportion of 2."1 percent compCLre~ with a little

over 1 percent in early 1960 IS.

14 r'_ --

Richard AI: Musgrave, is I p. ~ 1 J.
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The registration tax is levied on the registration of official books

or documents relating to acquisition, creation, trans!Etr, alteration, etc.,

of rightso The tax is also imposed on the registration of certain pro-

fessionaJ. workers in connection with their qualification for general prac-

tice. Tax receipts from this source are, therefore, a conglomerate of

various 30urces. However, the taxable I"egistration of I"eal properties

account for the major portion of tax base ..

The following equation gives the results of regressing changes in

the yield of the registration tax on changes in non-agrlcultural GNP:

-15.9596 + 1.8544 log INA
(0.1149)

R
2 = D.W. = 2.04

'Ihe above equation shows an income elasticity of 1.8544 for the regist-

ration tax. This means that if INA (non-agricultural GNP) increases by

one percent, registration tax yield increases an average of roughly 1.8

percent. The coefficient of' detennination (~) at .919 is also ver'J high.

The estimate of the intercept is negathre, as should be expected since

tax yield is always less than INA. Estimating equations for gift ~nd

i.nheri tanca tax and assets revaluation tax are shown below.. Because of

a recent change in the provision of basic deductions for the real estate

speculation control tax, the prospect of tax yield from this source

is very uncertain. Consequently, this tax revenue source is determined

. outside the model.
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60 Log TGH = -28.7138 + 20 7374 log YNA
(004253) 2

R ... .637

25

D.W. III 2.22

7. TAR = -262.7212 + 0.00094 YNA(0.00017)

v. SUMMARY AND CONCLUSION

DoW.... 1.03

Accurate forecasts of the prospective growth of the tax revenue

C.re needed to aid in the fonnulation of tax and .,xpenditure policles.

They are also essential for the analysis of the economic 1mpaCt of the

govermnent budget. Advance information on tax revenues thus strengthens

fiscal polic;r fonnulation o One method of making such forecasts is the

income elasticity approach. In this paper an attempt was made to make

quantitative assessment of the short-run revenue outlook of Korea's

direct taxes through an income elasticity methodo This approach gene

rally assumes that the tax law and the quality of tax administration

remain constant. However, our interest in this study lies more in the

total relative increase in tax yields, whether due to economic growth t

or changes in tax parameters, or improvements in administrative enfor-

cement.

Table .5 summarizes the constant price forecasts of direct tax

revenues for 1972 and 1973. With a considerable slowdown in the nation's

economic activity combined with efreett: of new tax law, the total tax

yield from direct taxes is eJl.])ected to decline in 1965 constant price

by about 8 percent.. As shown in A'ppendix Table V, the growth of non-

agricultural GNP is anticipated to decline shazply from 13 percent
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in 1971 to 8.2 percent in 1912. Furthemore, an enactment of new tax

law which became effective beginning 19'72 io expected to result in a

revenue J.OS8 of about 28 bUlion won in 1972.

Loold.ng ahead to 1973, with a gradual recovery of the general

economic activity, the growth of tax yields is anticipated to accelerate

dUring 1973. Real yields from direct taxes are projected to increase

by about 15 percent in 1973. Nominal increase, howevE~r, will be much

bigger -- 22 percent. Table 6 presents the current price forecasts of

direct tax revenue.
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TABLE 5

PROJECTION OF DIRECT TAX REVENUE FOR 1972 AiID 1n3

(in billion wens o~ 1965 prices)

1971 1971 a/ 1972 1973
Actual Adjusted. EI:rtimatea Estimates

In.~ome Tax 70.1 70.2 63.0 72.0

Cozporation Tax 37.3 31.8 28.6 34.0

Registration Tax 5,,5 5.5 7.5 8.8

Gift and Inheri tance L3 1 .4 1.4 1.7

Assets Revaluation 0.9 0.9 1.0 1-.1

hi
Real Estate Specula~ 1 0 6 1.6 0.8-

tlon Control Tax

TOTAL DIRECT TAX 117 ..3 1 , , .4 102.3 117.6

---.....

Source: 1971 base year figures are from the Office of National
Tax Administration, Seoul.

al 1971 actual figures havE~ been adjusted for the amount of
precollection this year of the tax liabil1.ty to be incurred next year.

!Y' Forecast figure from 'the Ministry of Finance.
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TABLE 6

PEOJECTION OF DIRECT TAX REVENUE FOR 1972 AND 1973

(in billion VODS ot current prices)

1971 1971 a/ 1972 , 973
Actual Adjusted- EstAlJlB.tes Estimates

IncameTax 101.6 106.7 1()}-l. 7 127.1

Corporation Tax 56.1 48.3 47.5 60.1

Registration Tax 8.4 8.4 12.4 15.6

Gift and Inheritance 2 0 0 2. , 2.4 3.0

Assets Revaluation 1.3 1 .3 1 .6 1.9

bl
Real Estate Specula- 2.5 2.5 , .3

tion Control Tax

TOTAL DIRECT TAX n8S 169.3 16909 207.7

Source: 1971 base year figures are fram t~e Office of National
Tax Administration, Seoul.

a/ 1971 actual figures have been adjusted for the amount of
precollection this year of the tax liability to be in,:urred next, :ear.

£I Forecast figure from the Ministry of Finance.
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APPENDIX TABLE I

NATIONAL TAX REVENUE IN KOREA
(in billion wons)

-1960 1962 1964 1965 1966 1967 19.68 1969 1970 1~7'1

~TAI 19.8 21 ..4 28.9 41.8 70.5 104..0 156.9 208.5 286.9 364.,

1.. Direct Tax 11 ..8 7.6 13,,8 18.9 33.8 5) .1 77 ..7 110.4 1)8.6 1'78 .:.I o.

PeraCl.nal. Income 2" 1 4.6 8.6 11.7 20.3 31.0 47 ..6 69.6 64e' 107.'
C01pora~on 0 ..9 2.0 4.1 5.7 10.9 15.9 24.6 33.1 42,,4 56. ,
others ~ 8.8 1.0 1.. 1 1.5 2.6 4.2 5.5 7.7 11 ..7 14.::-

"2. Indirect Tax 7.5 12.9 ., 4.1 21.9 34.2 49.3 75.7 96.8 13$.9 172 ..6
:ausines8 .. '" 1.9 3.2 4.4 7.3 11 6 1~ 5 23.0 "a 1 n 37.)-, .v , , .. ' Ie -' ~ 0'"
Liquor r'; 1.2 2.5 2.9 3.8 6.3 8 .. 1 11.1 16.0 21.6 2'i .. ":
Commodity ...;;. 4.3 4 ..7 3.3 7.. 0 10.3 15.4 22 .. 2 24.8 36.9 45.1
others c/ 1.0 3.8 4.7 6.1 10.3 14.2 24 ..9 33.0 46.4 62.<-

\..t.)

\J'\.
~ 3. V i)ers d/ 0.5 0 .. 9 1.. 1 1.0 2..4 3..6 3.5 1.3 12.4 1). ,

CUS~ DUTIES 5,.2 6..8 8.5 12.8 18.0 25.4 3','.9 41.6 51.8 S:Ll

iOTAL TAX 25 ..0 28.2 37 o~~ 54.6 88 ..5 129 .J~ 194.8 256.1 338.7 417 •.'

Source: Gove:mli8nt of Korea, Office of National Tax Admi.'nstration, Statistical Yearbook of Rational Tax,
(seoul: Boyamber, 1971 ):11 pp. 26-7 .. And unpublished data for 1971.

a/ Included are recejpta .from inheritance and. gift tax, registration tax, &Ssets revaluat.-ion tax, real estate
specuIation tax, and land incCD9 tax and education tax £or 1960.

~ Includes t.e.xt:Ue tax.
cl Includes petroleum products tax, transportation tax~ electricity aM gas tax. and adm1ssion tax.
~ Includes stamp revenue.
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APPENDII TABLE II

NATIOHAL TAX REVFJroES DI KOREA: ANNUAL GRDWTH RATES

w
CJ"\
-4

Drl'ERHAL TAX

1. Direct Tax
Pers onal. Income
Cozporation
Others al

2. Indirect Tax
Business
Liquor bl
Commodity: 
Others q

3.. Othe..I'S d/

CUSTOMS DUTIES

TOTAL TAX

1960

7%

2
-3
28

1

20
-5
13
33
4

-12

45

13%

1962

19%

-14
86
19

-78

53
84
73

- 4
217

25

29

22%

196J~

18%

40
45
37
24

4
27
6

-13
2

5

27

20%

1965

44%

37
35
39
49

56
.~5
28

'113
46

- 9

51

46%

1966

68%

78
'fl~
91
63

9>
6~'
68
47
54

149

40

62%

1961

48%

51
52
47
62

44
59
28
49
38

47

41

4(,%

19;68

50%

52
5~
:>4
31

53
52
38
45
75

- 1

49

50%

1969

32%

42
46
35
I~O

28
32
43
11
33

-64

~5

31%

1970

37%

25
21
28
)?

40
35
1 •
X)

49
41

875

9

32%

19?1

)7~

29
27
34
21

27
2~

2G
2~

3L

6

?: \

------------------ - - ---
Source~ Gove:rn:ment of Korea, Off~.ce of Natlonal Tar AdmJnlstrat.1.0n, St,atlstical Yearbook of Natlonal Ta.x~

(seoul~ November~ 1971), pp. 26-7. And unpublished dat.a for 19710 - ~-

ell Included are receipts from l.nherlt.ance and gift. tax, reglstra.t.1on ".ax? assets revallJatlon tax, real PSt.:lI,

speculation tax, and land I.neorne ta.x and edu(aUull t'.u:: for lC)60.
bl In~ludes textlle ~a..'\(.

cl Includes petrGl~um products tax, transporta~lon t~, electrlCIty ~nd gas tax. and admIssion tax.
~ Includes stamp revenue.



APPENDIX TABLE III

COMPOSITION OF NATIONAL TAX REVENUE IN KOHEA
(Percent of total)

.- - 1965 19b2 1964 1965 1966 19b1 1968 1969 1910 1911

INTERNAL TAX 79.2% 75.Cf1, 77.3% 76.5% 79.7% 80,,4% 80 ..5% 81.4% 84.7% 87.J%

1" Direct Tax 47.2 27 .0 36,,9 3406 38.2 39 ..5 39.9 43 01 tU.9 420~

Personal Income 8.4 16.3 23,,0 21 o~ 22.9 21..0 2404 27 .. 2 24.9 25.8
Corporat,jPn 3.6 7.1 11 .0 10 0 4 12 oj 12.3 12.6 12 .. 9 12.5 13.6
(\+1-. a 35.2 3.5 2,,9 208 2.9 ... " 2.8 3.0 .. ,.. 3.4-.""""WTS - .J.e. .J.,

2. Indirect Tax 30.0 :'5.7 37 .. 5 40.1 38.6 38.1 38.9 37.8 40.1 41 .L
w Business 4.0 6.7 B.6 8.0 8,,~ 9.0 9.0 9.0 9.2 9.1
V1.
Q) Li.quor ., 4.8 8.9 7.8 6.9 7.1 6.3 5.7 6.2 6.4. 6J

Commodi ty; E! 1'7.2 16.7 8.8 12.9 11 .6 11 .9 11 0 4 9.7 10.9 10.8
Others q 40 0 13 ..5 12 0 3 12.3 11 06 11 .0 12.8 12.9 13.1 '4.9

3. Others ~ 2.0 3.2 2.9 1.8 2.8 2.8 1.8 0.5 3.7 3.. 1

CUSTOMS DUTIES 20.8 24.1 22 07 23.5 20.3 19.6 19.5 18.6 15.3 12.i

TOTAL TAX 10000% 100.0% 100.0% 100.0% 10000% 100.0% 100.0% 100.0% 100.0% 100.0%

Source~ Goverrnnent of Koreal' Office of National Tax .Admini.strati.on, Statistical Yearbook of National Tax,
(Si;.,)1..l.1~ November, 1971), pp. 26,,7. And ll.TJ.published data for 1971"

a./ lru:::luded are receipts from inheritance and gUt tax, registration tax, assets revaJ.uation tax, real estate
speculation tax, and land income tax and education tax for 1960.

b/ Includes textile tax"
c/ Includes petroleum products tax, transportation tax, electricity and gas ta.."'C, and admission tax.
a; Includes stamp revenue.



APPENDIX TABLE IV

METHOD FOR ADJr'STING AC'ruAL TAX REVENUE DATA

In order to reach t..he revenue target set for a given year, the
Office of National Tax Administration has been in practice since 1969
of collecting in advance cel"t.a1ll am0unt of tax liability legally due
in the following year ~ For our purpose of analyZing .t\mctional rela
tionship between tax yields and changes in aggregate income, actual
tax revenue da'ta for 1969-1971 have been adjusted to eliminate the
effect of this dis to rtiono The method of ad.justment is illustrat"?d
below.

1909-·· 1970 19i1

--
T 207.2 27hoS 351 .1

e.7 17.4 32,,1

r Tt, - .~] 198.5 257. 1 319"C1

't = [Tt - ~l + Tl_1 198. S 265.8 336.4

T = Actual tax reV13nue

~:: Amount of tax colle0ted U1 adv':i.f( -.P. in year t

'l~_1 = Amount of tax collected in advance Ln pre'noua year

! III Adjusted tax revenue in year t
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APPENDIX TABLE V

MAJOR ECONOMIC ASsu.MPTIONS

._-- 1971 T§7'2 1973

al
1,681.7 1,827.6GNP-' 1S66.9

a/
1,288.3 1,418.4Non-ag;l~ultural G~ 1,190.5

b/
5.0 5.2 5.3Non·:lgn :'1.1 tural E.mployment-

ANNUAL GOOWTH RATE!

:}NP 10.2% 7.3% 8••'%

Non -agricultural GNP 12.8 B.2 10.1

~on-agr~ctutural Employment 5.5 3.0 3.0

",'1110 Lesale Price Index 8.7 1).3 7.4
----------------
Sou rce' Korea Development Institute, Growth strateg;y for Overall
Resources Bu~et Plan, Seoul, 1972.

3./ In biJlions of 1965 prices.
bl In millions.-:
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PIlK~ACE

This paper is one in the series of con-tinuing KDI l'0eeal"ch

v'orks witich is designed to aid in the formu.la.tion, of sound public

policiers and to praaote public unders'~ o.f 1sB1.vJS of the

Korean econcmy ~

This pape~ is paxot of a large project on "Pl.&mi.ng Models for

the author intends to develop a caabined plaun1Da: Bodel (CPM) b;r

integrating the macro and the input-output mocJ.Wl into asi ngl"

paper is designed tor the Korean Five-Year Bcancmdc Plans, and is
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I. INTRODUCTION

This paper attempts to develop a cOOlbined planning model (CPM)

by integrating the aggregate and the input-output models into a

single consistent equation system. The potential. use of em in the

planning of economic development has been suggested by a number of

eCtmatdsts 1. mt1pir1cal work, with em for national development

planni ng is still at an experJ.mental staf '9, mld has now p:--ogxoa1Bed

to the stage where Sct'lle rather interest.ing implications are being

drawn fram sene of these models. The power of th~ CPM technique

is that l t provides 9imu..1.taneou.. ly both aggregate and d..1.saggregate

estimates 1n a consistent framework, and also makes it possible to

obtain information contained In both approaches. Either the input-

output or the aggregate model, by itself, 1s inadequato as a planning

model. The fonner, focussing mai.nl;y on the a:o.aly~':d : ,~lf supp~ deta.1.1s,

ignores completely final demand analysis, aBtha leval of final demand

in the input-output modal is simply assumed to be exogenously deter-

mined autside the model. ConversG~r, the la t t 3r model, dealing

largely wi th an analysis of final cLamand a. t aggrega"l,e level, ignores

the detailed analysis of the supply side and of inte111l6t'iate demand ..

'rhus, what is needed in planning an \9conomy is a more general system,

encompassing both the input-output Illodel and the tiradi tional aggre-

gative econauetric model.

r""'
... Sea Chenery,)cfAhn Je Kim and ~lestpha.l £"7_7, Fisher and Klein

I. 9J, Jorgenson L 12J, K1.8U' 1:16..7, Sedjo C 19.J j Westphal and
Ade'un 1:21..7, and Econcmstrlc ModEtIs for Japan C 1OJ.

J?!
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By ccmb1 n1 ng th~~ m,10 llod.el.fJ Oft& oem d.et&:t'lIiIine the lEW'sl of final

investment requil"GmAmt8 corrupcmd1ng 'lio tht:l.t leval ()t final d~

by' mean.':I of input-outr.mt nllaticmsb.1pa.

The metb.odologioal difficulties alD-d da+..a r~qui~Bents on., face3

in tryi.ug to develop and test tbil twa of model are enormous.. Never-

the methodology of ec~o aodal··'building have made 1 t possible to

develop and axper1mmt \dth such models.. liso, an incraasing damanJ.

ccmplicated economic system nee.om.tat,es the developlVIDt of 5:1:h a

modal.

The model suggested in this papsz' is designed for the Korean Fi re··

as a part of the annual Overall Ras<nu'C(!) Budgets for'lllUlating prOC&S3.

For the successive "'{oraan FYP'IS both tiha aggregat.e a.nd the inptlt.~Ol..:;':-'·J.':.

mvdels have baan developed and \\BOO. The formal' models aN main.l.y ,-:,..;.

2
the Adelman-Kim type and tJlB latter modele ara mostJ..y of the Acielman~

Cole-~;o~on-Lee typeJ. '!hue wo typElS of modals ir.L.:J.C'lte th~ way :"'1

whic~ tile ~'lanning models cou.ld be formulated i. n tht!b K,-H"aan~onv:lxt

---------_.....-_.----~~-_._-
'2

3ee Adalm.Rn 3nd Ki.lla C'?J, K.1.& and Norton LH~, 15 _7, Kim and
Nam ["1JJ.

JSee lde1man ["1J. Por a partii:Ll liBi:. of the interindu.3try modelf
ilea Almon L-JJ, Bruno C5J, J01"gensc)Il C' 1_7, Laonuef (,.-'7 ~7, tlugEmtt:18_7, Westphal 1:20J , Wo.l.kOlf i -22 _7.
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and ;lUoW varlou8 sources of data av<U,lablo for planning purposes. J.:hus,

theY' may fom the basia rOJ," formula~the model suggested in this

paper.

II. ECONOMIC PLANS AND PWrnrnGMODELS IN ~OREA

The first econcmJic planning work in Korea was begun i.n 1954 by

Robart R.. NatJum and Associates, 'llho prepared an econcm:Lc program for

the IT.N. Korean Recon..,tr'uction ~-6ency for the ptU"pose of' assessing the

bti~ t. patterM and t.he pote"'lt.ial costs of rehabilitating the Korean

€Ie oncnv,y . Tho second pla:rm.t.ng 'fork was a sevml-:rsar pla..a prepared by

tne Econcm1c Devoaio}:ftent COlme!1 of the IUlee government in 1958. The

pLm eon8isted of a three-year phase, 1960-62, and a four-year phase,

1963-66., Only t.he plan for the f':Lrst p1".aS6 was formulated and started

in 1;60, but with the overthrow of the Uhee gOVI!H'l'.un.ent it \!iRS disca.lXied.

In 1961 a. 1'1va-year p1.9,u was prepared by 't...l)o nSlilf govermnant but i'li

3Uffared the same fata as the th:N~i3~yaar pIau du.e to the milltary coup

:.if Hay, '961. The First Five-Yoar P1an~ 1962-66, was th.z. third plan

n:1.ng att-smpt, which was the til·St plan in Korea final.ly carried through

to completion. The Sacand F1W"YE~ Plan, 1967'"71, flaB prepared in

1966 and. vas intended to be subs8C[wmtly supplallentod and mod...-ti'ied '0.,

annual pl.s.n.a J called CNerall Res01lL1"Ce Budgets (() lIB IS), )reiJo<1rsd oach

year since 1967. The nurd Five-l~ear Plan, 19T,~-76, 18 the latest FYP.

Up to the FF!P formal plann:h.'lg modals had ILot been used. it waa

only nncG the FF'fP that pJamdD{I modals have b"Mn ~t€m.at1ca.1.1y

app.1i~ to Korean ecanca1c. plam.1i.ng. Models u,seld ~or the FiV8-Year
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Kconad.c Plans are f as previously l'lUll11tioned, reprl!SEJntoo by the

Ad'3lm.an-Kim type of macro-models and AdeJ.:man' a SGC"tOl'"a1 mo<ial.

L.
Models developed for annual OBB' B are the Kim-Norton ORB model I

thb Kim-Norton sl;a~Jj.zation modelS, the K!m...Nam .financial plan

6ning model I ote. The Adelman-Kim Ellodel was used for "Ghe SFYP.

but it was prlmarD.3 design.ad fOI' the ORB' 9 ..

As i~ AdeJ.m.an-Kim model is represEmtative of the macro-mode:s

used for Korean ecancmic plamli.ng, :l.t nil be briefly presented a".

this juncturfto The modal ca:minea t,hf:l Gurley....ShaIf theory of ftnar.e

wito the ramoua ChanaI"'.1 'two gap' approach, and tines to e.xam...ne

t.Jle affect..s of alternative monet:.ary' and financial policies can8ist~"',

wi tIl attenmtive gr-owt:J. paths" The model cOllsist·g of five groups ~:'

structural equations; that is, production, cansu.mp'tian, investment,

import and sane tax and m.onetary f3qtlat..ioM. Production and inve3t.m~!':t

prim.a.ry, mining and manufacturing, :30cia1 ovarhea.d and service ~dC ~ ·;r"8 o

Imports ara diaaggregated into nnch:l.nery, raw materla.ls and all cr.....,di'·

imports. ConS'I.t!lipt:!.on is eliV'lded into th.reo sub-g;roups; food. ncrl.f -:":1.

and government cOUSlJ.'mPtion. The cQ1:aplete model bas twenty-six andogs=

and axoge.no1UJ 'llarlablea.. The sy-sWIlIl cc...'Uists of f~€ID. ::itat.ist.ical

equatiOI18 and twelve idanti ties ..

-"P'4-"'--~"'-------"""--'-'--

Se. Ki.m-NortOR.- C' 5J.
S

Sse KiJd-Norlon ['"14J.
6
~ Kim..-Nam C 13_7.



In the model discussed in this paper consumption, inVEistment,

imports and exports are all disaggregated into sixteen sectors ..

Th1s aixteen sector- class:l..t1cation is an extensicm and refinement

of the fourteen sector classi£ication uaed for the TFIP. Detailed

descripticma and compariSOIl8 of the different sector clas'3ifications

are 3hown in Appendix Table G.

The model discussed in, this paper is intended to be used for

indicatJ.ve planning. The SFYP, based on the sectoral model, was

a centralized, comprehensive resource planni ng type. The '!'FYP, based

on the macro model, was a policy planning type. The model suggested

in this paper attempts to combine both the resource planning strateg,:r

and th, comprehensive policy planning techniques by i.ncorporating

the mac~o and sectoral models.

III. DEVELOPMENT OF THE MODEL

A joint modal_may b@ developed b'y extending either the inter-

industry model or tlJ.:9 aggregalie model. As the fomer model has

been used for planning purpCSAS znainly as the consisten(.;y or the

progra.mm:ing type of model, extensions of the input-output model are

also of two types, that is, extensions of eit..her the consis+.ency

type of model or of the programming type of model.

Vertdon I - extension of the macroeconcmetric model

Version II .. e.xtension of the consistency tJ1.le of model

Version III - extension of t.he programming type of model

Version one fomulates the aggregate model in the interindustry

framework by' disaggregating the components of the macro modal into
380
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6

input-output sectors, and. estimates the values of aggregate va.r1.ables

at the d1saggregated input-autput sector level. The Adelman-Kia aodel

used tor the Korean Second Flve-Year m:onaDic Plan is an eumple of

this approach. Ada] man and Kim d1Tided the Korean econom;r, an the

production side, into tour sectors (primary, min:i.ng and!. aanuf'actu:r.1.ng,

social overhead, and services). On the demand side, t.hey Bplit tn..,.

expenditure cailponents or GN? into several categories--thl'ee types \}f"

const.Ulption e:x:pend1tlU"'8S, £ovr types of investmant equ.a.tions, !I,cd

three types of import equations.

Version two consists in adding bt8havioraJ. e~ll&tiCD1S to the .i.nt~~·

industry model, and estimates the level of the CCS1p0l18l1tB of final

daand wi.th behavioral equations instead of llSsum1 ng that t~ are

deterrained tU:ogenou.~l:' outside thl!l model" An example o! the consistency

model is the sectoral. model ued for tho Korean Second Five-Year P:an.

The modal was designed and used primari13 to protide an efficient sa lo
,

of investment. projects consistent with alternative grawth paths impJ.J.F1d

by' the model. The sfSt or growth paths lias constraJ.ned '07 a set o~

investment constraints--an e.f'ficient set of investment projects. TIli3

use of these constraints in the Korean sectoral model cli.!ferentiates

it free ordinar;r interindustry modelsQ Howevm-, the Koraansectoral

model is still in th~ tradition of the standard interindustry model

and does not contain behavioral equatiol:1S in the System. The e:x:tansion

of this typ~ of model consists in adding equations Cif ft JonCllic behavior

to the input-output. model to deta.rmine 'the level of Con.stlll'ption, invest

ment, and export and import demand for goods and services of'various

sectors.
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Varsion~ catlbines the bEthaviol"Bl anaJ.3'"S:l.s wi th the in >.H" ~

industry programming medal. In tlli.s vera1cm, feasibla solutiGI:.s te>

the optimizat:1on model aN subject to tba behavioral constraintd • '['he

Bruno model for Isrul7 u.y be an OTmtple of this approach. T'::1 hi~

Model, he MxhDizes the discounted 8lJllA of private cansmnpt1cm over t.he

~'lanning period, plws the teud pal capital stock. Feasible solu.tions

t.o his model are subject to. savings, trade J exchange, and label"

~onstraintB.

Among these thre8 altemative vEll"'lBims, the second one appears to

be the most appropr.1.ate model to~t with in the Korean concext

and may be the most pram.s1ng pJ.azm:l1lg model for daveloping eo·un~;~'~:3.

FOl1nulating the maoro aode1 in the interindustry framework is, ~f c('iurse,

an enozmous improv-..t of and an advaDce CN8r tho traditional a.ggregate

model. Howevor, in~ oas8s, due to data limitations 1t cannot be

formuJ.ated in a fora as disaggrega:ted as the input-output BectO.l"S~

.uso, like other macro models 1 t s"till lsavG8 aa:tI thl8~ s of

intiemediate demand. As indicatlilld. in ChE1lllel'7 and Watanabe' [j cros~

country comparison ot production stNctl.W8, 40-50 perc-mt of total

dQ'J188t1c demand tor goods and services cClllea frco other industries

instead of fran final purchasers8• For coun"tria::J liks Korea, fa~ing

the problem of SJIlA11 market nze, interindust.-cy c1emand plays a large

- -,
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role in providing a market for other 1ndustrlea. When a ccrontry is

very- prim:Ltiva and is dauinated by Bubsist.ence agriculture sector me

use.t'ulnes9 of input-output model and the role of intermediate demand

may be inBign1ficant~ In the case of Korea, interindustry demand

was about 42 percent of aggregate demand in 1966, and in 1968 went t ..p

to 46 percent. As the role of inuu"wKliata damand in Korea is 'r~ry

signit'icant, any planning model which ignores interindustry demand

~ ]1I.·rt be, for this rea.son, suitable for the Korean ecanami. pla.nning.

This high level of interindustry acti,rity justifies and necessi taws

the use of the intal"'industry model in Korean economic pla:cmj ng, and

the availability of the lnptrl.;~output 'liables, prepared in 1960, 1963.

1966, 1968, makes it possible to experiment w'.. ch the sectora..: models.

Although version. three seems to be the most prCllidsing mode: for

future plamUng it has nr,t been desiglrlsd and used for Korean ecr;~ami.c

planning, and does not exist in a form useful in the Ko~ c:Jntext.

'rhus, what seems to be the most approprlate step toward the f 0rmu-

lation o£ ths combined planning model in the Korean context is t,..::

extend the consistency type 'Jf interindU5trtJ ruodal used for thaTIlird

F.tv8~Year Pla.n by adding behavioral equations of the form suggest~

in the AdaJroan-K.1.m m.odel. In the Adelman-Kim mcxLllJl consumption

expenditures are rala:ted to after-tax GNP and relat.tve prices. ~n·7""3t..-

ment equations arG of the accelerator tYPG and include Beme financial

va.r.1.ables.. Imports are made a f't.mct:l.on o! value added and the relative

prices o£ foreign and dCD.estic goods ..
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9

rvr INTmBATIW OF TIm MACRO AND INPUT-oUTPUT WDELS
!

1• Basic Model
=

GNP can be 8St1:aLated frca both the Dacro 1'.tOd4tl. aDd the input-output

model. It CBJ1 be sham, tl'Oii the macro model, U .

(1) V"'C+Q+II+I ... H

and trom the input-output model WI

where It '" outputs or sector 1

Ct • private ConBaIIIpticm demand tor sector 1

01 a govemwmt consumption dp8Dd for eector i

B1 ~ export demand tor s.ctor 1

~ :II invesiimGnt dea!1d [01"' sector 1

Mt ... import dtPand tor sector 1

&tj :II input coefficients

r .. aggregate !nv••ta.eDt

V III GNP

Ci G, B, 1'1 an aggregates.

Fra1l equationa (1) and (2) ve find

(3)

Bstimation and subatitution at COD8lDIpticm equations of the

.t'ollowing tom leads to the famous ChIlms17 'two gap' model a
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(4) S - I • I - M

'Ifh8r8 S is total savings, and C and G are sa1;1ma1;ed us

(4.1)

(4.2)

C • 0.79 V
(0.01)

G .. 0.09 V
(0.003)

If .. 0.99

2R .. 0.99

(1960-1970)

(5)

(4.3) s a 0.12 V.

kd fr-ca equations (2) and (3) w have

The tvo gaps at the sectoral level can be 3houn !is ~

(6) L a I) '"' R. ... M. i" ~
j ij j ." -'1. ~

where (1 .... 9i) is the proportian ,;)f sector i I th net output which is

con~ by fiJ:'WJ, households, and govGIJ1"mll8nt. Imports and axporta

are in the following lams. Price variables arG, tor tho 9<1ke of

simplicity, excluded f'l"CB the equations. But it does not aJi'ect the

generalitY' of the model.. They will be included in the model in a

later stage.
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R.elationships bet,ween savings at the aggregate and disaggregate

levalB are, fran. equa1iious (5) and (0), sho\om as:

InVflititaent equation.s are, as shown in Tablc~ J, of the following

form

....nt:l1"& It is a proxy' for' a set of financial variables such as money

supply, l.,tme deposita and government non-consumption expendi'tureso

A~·'"":l'l·I1.·ftD' tal'''''' -\..-, A<-:\l°tion (6) ""Q have*~-J... ,1- ...H-~ ...~ MA~ .~....-.&.~ 't...... '-t 0.. _, ",\:.;1 t .

(8)

x~ t-l ( 9. ~ rx + (3t) - (} [a X ::r Z ,
.~ ., 1. 1. i j i j j t·~ 1 it-1 e

F!"<Jlil dquatiorw (8) and (9) th8 foJJ,owing equa-ti.on results

¥rom equa.tiClUS ( 7) and (1 0) we find

(11 )

AJ.ternative~Ly w have

(12) Zit:ll J;:Lt__ i 0/.. [Itt - Ti 6J i Bi r. a1J (Ijt - I j t-1) - £1 (&eVI T
i

B
1

•

*-,.. :Gi"""rt::21Cmi':;;a:SIJ.y bi"'aaded to (8) and (9) &

J136



(13)

· .
;:

P'rom equatiOl18 (8) ... (12) we t1nd the mel o£ sectoral output in

utrix tom as:

(14) lit • I i t-l + (1 - C"'i,.jJ )... 1 Bt (Zit'" Zit,...1)

vher& CaijJ .. et Bi !:aijJ.

(1,) It • Jt-1 + (I ... 1)-1 B(Zt ... Zt-1>.

,sw,stiitutiDg aggriI)gate values of equat1cm (11) 1Dto (14) ve have

Were ['~jJ III inverse o! ["a:;1J

...
CaijJ a CWi8iBi&1jJ

"iBi ... 1/(' ... (l( + (ji .. Ti )1 1

t:(R) I!I viBi£i(R)

...
Zit-l • lfi B1Zi t-l.

~. Model vith Price Variable8



( l'n 01 .. a11C + &21. (P~/PC) + &aL

(18) M u 13 11
1

1 + ~ai~ 1- fJoo.:i

( 19) I • 0( a%1 + fX pEa + ex1. 211 a1.

c
where Pi • cODSUIIfi8r price of sector 1

Subst1tuting these equations into (2) in disaggregated form and

1)

(20)
...1

It ~ Xt-l + (I - A + H) 0 R

where R • no ... DB ... m
-~ t t

Q and S are vectors or

Siall C+G
1

+a + A +«11 ~ I#~ ~

J88



The pre' 1mn&17 results of SCl'fa JltlDIG~cal· OGIpUtati0:n8 ·btAsed on

t.ha above aodel are reported in AppEmdjls Aon(}. Th07 aN to be considerea

cm.q as illustrative o£ the general iJlpl1cat"'l.ans of the Badel. Scaab

of the coefficiemts ot major variables st.ill require revision..

Appendix G ~zes the estiJaateB of sectoral outputs in 1968.

Tho di.f'f'8Ni'lCe betvt\\en 8St.ill.ated and actual output at the aggregate lev

is leas t.h.an ~, while at the sectoral level it varies _ong sectors.

largfJ! l'roportion of the errol'S ftre .found to have re2JUltec1 f1"Oll the mi ~

olus:w.icaticm of 8(81 indwrtries.

it
1. Equatiou

(1 )

(01 )
c

log f'!. 111 11 log C + "
~:l, 'f 10

.. Th_e :qaa.t1ODB reqairo rtW1&1.an" cmd II'A:f not con.trt1tI:tte a s1 ngle
eaM:18'te!1.t lKt-uaticm systea.



(C2)
c Ct - C68

Vit a C168 ["' .., 1J 1 ( d ..... ).7
C68

c - c 68
( C.3) C

b
• cb C' + iT b (it i )]

it 168 i "'~ -C168

m Cit _. C 68
(C4) ~t • ~68 [1 .,,,, (- i)J

i Ci 68

(05) 0
1

.. Cb of- ,jJ
i 1

(c6) Ci 01 ~ ... C~

(C7 ) c '" [01

(08) C ... 7J V +

"'01

Version II..

(09 )

(C10)

(ell)

(C12 )

(Cl.3)

(014)

(e1$)

Ci ... ."2iC '1
31

(P~/pc) ... ." hi

c '" 7J (V T) + " (pc/pw) ... 11
·f 5 "6 ;( 7

c • Jf (V - T) ... ." (pcjPll}... "l (MS or ii) +- YJ
8 9 10 " 11

~ u 'If 2cf + 1/ yag.. if pop -t- i'f, c,'
1 V 14 ...

~.. 1f (V - vag) + '1
16 17

C a "18 (V/POP) ... l19 (pCjpV) ... ." 20D(V!POP\ ... if 21 t

e· .. cf!g ·to ~
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Governmmlt consumpt.1an

(G1) 0 t' 11log G + Polog G
i

III

(G2) G
C

.. GC ['1 + ,911 ( •
Gt - Go )Jit 10

Go

(G3) G
de

'" L G
de
1

G'lft .. 0: [1 +
G - G

(04) 1'2:1 ( - t 0 )J
G

0

(05) o~ .. ad + om.
i i

(06) G • (3 v ... P
3 4

(07) G .. (J 5'r + P6

(G8) GO .. L OC
1

(G9) G a GO ... OT

Investmants

(Il) I .. Y DX ... y GBC'" 'r
1 1.1 1t 2.1 0.1

I =y m:
r lr rt

I '" or DI ... T
14 1.14 14t 0.14

I D T Dr ... T GBC ... T
15 1.15 1St; :~.15 0.15
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17

L~ III Y1c 17 D t Xii; + TO. 17

t~"Yl.16D tIit

~i ~ 2, 4, 0 •• , l1j

(i.• ?, ••• ~ 11)

(12)

(13)

r b m
j 1j jt

(14) 1.2 ,. r. h
1j

DI
jti j

[
1 2

(IS) I ,. I ... L z
1 i "'. i

(16)

(Tn

(I8)

(19)

*b I ". Z
ij j i

:m
L

lK
l

Dl
Z ... b

ij
DX

jt
+ H

ij
DI

jti j j

d r b
d

DI r I{d :oxZ III

ij jt'"i j j ij jt

m d
Zi .. Zi ... Zi

Export3

(11) \- tt1iXi

(112) & a « X + «Jj.pS ... Gt411 211

(&3) B· I\ 392



Imports

(M1) Hi III e1111 + 601

(K2)
c

9 r! +M • 8 X + 94i.i 21 i 311

(10) !fcm{J X + 961~ + 9,/1i 51 j

(Mh) PI .. He + IF
i 1 i

(MS) HarM
i

(M6) Hi 0 ~ + G~ + ~ + L III Jf
aljIj + 1

j

Intemeciiate dS'lUUld

(Wl ) Wi .. >= aijXjj

(W2)
m.

L m
\If .. &ij%ji j

d d
(10) w • r aijIji j

(W4) w- r Wi
i

(Nl )
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(N2)

(N)

(N4)

(NS)

(N6)

Wages

2. r ~%j
hj

log ii at a ~ bt
h

log N
h

D a + b log t

(f .. 1, ••• , 6)

;;

l\W 6P
(WA1) _. at(--) + ~ (UR)

W P

Financial Sector

Maney SUPPl1"

(F1)

(F2 )

(F3)

(F4)

MS· k ae;PU + A. Bcfl" + k Be
r

+ A. RLD
1 234

OMS D k acfU + k acPr + ).. act + )., t
5 6 7 8

lID lit A BcF + A.. p,cpr + A Bet
9 10 11

mID,. A. Bam... 1 ar!r ~ A 4 oot ... A1~ RLD
12 13 1 ~
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Tumover of demand depoaita

(F6) log TN· A
18

log t

Balanc..ot-~ts ccmatraint

(2) I +- F + S· > M-

Savings-investment constraint

(3) '> I
- t

GNP definition

(4) V • C + G + I + B - M+ ~ (national 1ncaR6 accaant)

(5) X • W+- C + G + Z + B - H + v! (input-output account)

2. Rotaticm-
tndnstr;r subscripts (for 16"'8ector olaall1ticaticm &M &ppflndix)

1, j • 1, oso, 16

2, ••• , 11 (a.tning and lTtUUIUfacturlng aeetolo)

13, 15 (SOC sector)

12, 14, ,6 (service see'tior)
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t ~ 1, •• 0, l' ~ 1960, .~., 1970

Variable subscripts

21

h = "
u "" 1, ."0,

1 (labor skill categorios)

7 (classes of. workers)

Variable suPerscripts

b .. business c :a constm!ptian

co e ccmpati·UVEt d lR dcmestic

de ... defence e D exports

f • foods g ... gave.mment

h 3 households Dl. :8 imports

lUg 5 grain imports m:a.a ... imports of nonagricultural
goods

Ii :I output o£ sector :L

~ "" iuvestment demand for sector 1

C, J, B, I,M, WJ X, Z a:r-a 1n aggntgatc~

rJ!! r' (j1l, lPs zm
Cd, ad, ,p., zd

Exogenolls Variables

(m de.110teS ' imported I )

(d de310teS • dam.estic:' )

B<f S bank credit to fl:>roign sector

BoPI' '" bank credit to pldvate sector

BcP" a bank credit to p~lic sector

J! ,.." UfJt f.omgn...capital Ccmmitm.6ntlJ available tor the period
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GC :II government consumption demand

ode "" govemment defansel expenditure

Gv .. value added in thel gOV8r.t\11!1!D1t secto1"

GNC .. government nonoOMrumption oxpen<iLtures

K a capi.tal stock

L .. :rapp~ o£ labor

R :I emp1~t

P ,.. prioe iDdex (1965 lD 100)

pC = cansum.ar price index

pV :II wholesale pl1.ce iud~

pe :l exports price-exchsJJge rate variable

rJA >Ii imports price-excl1ange rate variable

POP .. population

R ,. rate of interest

RI.ll .. rat.1o of loans to deposite at C(~al banks

no .. nan-eampetitive

v :: vaJ.ue added

Z1 ... capital iuvestam·t;

Z2 = inventor,y

Ihdogenous Variables

Ci ,. private c011S1:Dlq)tion deMnd for IK'lCtoi" i

~ • bu.siness consumption demand for sector :1.

en ". households cansumptian demand for SElotol- i
1

Ii. a exports of sector l' th goods

EL :>l totaJ. loanslequipment loans

J9?



Gt ::II gave1'!UD8J'1t consumpt.1.<m demand for sector i

Ii ...i1:Mlstmsnt in sector :l

l\ • imports of sector i' tb goods

M
CO

• Coilpotit1v8 ilIports

!pc ... ncm-eClll'peUt1ve imports

23

Me

MD

s

TN

v

T

TD

UR

Parametors

:II saving

". tum-aver of dEBIBud deposits

m iDter.mediate~ for sector i

:II foreign axchange su:rplll8 carried over frCII the previous
period

.. t.1.m8 depos1ta outstlmding

• wemplaymmt rate

8j,j III 1Dput coaf'ficieu

b1j 18 capitU-ou-tput coOtj:'1ciemts

*'b
ij

"" bij in IBl1aN fom

~j III ilmmto17 coat"fic1mats (~j • 0 if 1 vi j)

~ ., caployMll\t o! skUl we h in inth1BtlT j

N,;"j .., 6BJ.loyamt ()f 1I0r1d.lag claas u in j.nd.turlr,r j

at ...~ propcm.trltJ' to save
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.. privatu conSllmpt.i.on axpendi turo elast.ic! ty

... government consumption e.xpew:litllre eJ.asticity

III acealerat.icm coefficients

III ~orts coat'f'1ci.ents

a imports ~oaf!1ciGDts

"II credit coef.f1c1tmts

other

D • <iU'ferQUc6 operator

L . ... log operatol'l

VII. WLWATORI NOTES

In tbis Bodal thEJ lElV'el of f1wll deeand is de~ by the

behavioral equations such as ell, G7, Il, B2, M2, Gte., and inter-

mediate demaud by intennOOia~ input coefficients (un). Gross outputs

corresponding to t.l:w level of these f:1.na1 and jl1wnll.ed:i.ate dGmands are

The productiVEl rot-

X"Elquirementa are d.e~ by' the :Lnpu't-output cOt)j~fici!<nta a11
1 3n

'v

Th8,1 are dmved frail the 1968 iDpnt-·crlltput t.able f()I> the Korean '2H'(ril00lj
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coeftic1ents (N1, N2). The level of investment for sector 1 is Gati-
I I

mated I b7 the bebanoral equaticm (JI:J) 0 !.JNestl!l811t d8J:IIand for cap!t£.1

goods can be estimated by t1xed capital-oo:tput coefi':l.cienta. 'fhe share

of capital goOds in Hctoral invElstment 1s detEtrm:1ned b7 c0m7el"SiCG

coefficients in (I6).

1). Private consumption

Bt'ud.nus co:nsmtiptian Cb and househo1cls consumpt1c:m cJ1 are cc:ahined

( CS) and est.:i.&.ated jointl1' (C9, C1 1, C2). Sectoral consumption exptmdi

Lt.:.rOS were 1"8lated to after-tax income and relative prices (09).

AJ tematively, expenditure elasticities were calculated for each aector

in order to project consumption Eaxpenditures bJ" sector and b7 type

(C1, C), c4).

2). Govemmant consumption

Aggregate gOV8l"l1D18Dt C~I't1on is related to tax revenue intake

(G7) • Sectoral allocation 1s determined by expend!ture elast1cities

(G 1. G2). Gav~t def'emJe expenditure is exogenous (03).

3). Iuves~t

IImmtor,y investrAmlt is rela,ted to the 18V6l of cratput (!h.).

Capital 1Dv'e~t equatiObB are at tJle • ,icce.lerator' t,pe and include

sane t:l.rJ.mcial variables. Capita1 im'e~tm.ent is disaggregat.ed into

sixtee sectors (%1) Gl lumber of variables included in~t
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equat:1ClDS vary onr seeton. Irwestmen·.. equatllcms in wining amd

manutactur.1ng sectors take the 88118 fcmL

4). BIporta

B7cp0rts by sector are related to ou'tputs and uport..pr.1.ces. BJim.a

will be pertOl'med vith aDd Vithout pr1c~ variables (11, m).

$). Imports

Imports are related to sectoral outputs amlillport price-exch:mge

rate variables (M2). Cozpet1t1ve iIlports aN regretJsc!ld on sectoral

outputs awi ilBport price emb"l'ge rate variables (m) and nanccmpet.1tive

imports aN related to outputs of' the usirJg sector and the relat!VEt

price variables (M3)o Imports rot- the cauponents of final. demAnd and

1n~ate a.eamd are~ by equations Ch, G4, 17, ~, and W'2~

Blplo1M1lt leveL.. ur sid 11 and work classes are detem1.D8d bT f1xei t

labor input coefficients (D3, N4). Wagee are related to changes in

prices and wemp103JB811t rate (WA1).

7) '0 ~u nancial sector

K01l83' suppq aDd clued deposits SLre related to bank credits and

loans (F1, F4). P1:UTm.':Y is related to GNP (FS).

8) e Balance-of-payJM1lts

For each t:1.me period total importt:l cannot be gntater than the stm
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0faxpOl"ts, foreign capi·t.9J. ccmmi.tI1lant'3, and tJ1S acc1.lu!1J.lated balance

af-payments surplus (»:to 2).

9). Savinga-investm.encs

TotaJ tnveotment is constrained by the funds available for this

purposo fran dcmestic and foreigl1 sources (Eq. 3).

Ao Supply (dcm16stic production plus imports) and demand

(l.ntermadiate and finaJ. demand) CEq. 1)"

B~ Aggregates and disnggregates (C7, 08, 15, &3, 115, \114) ..
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A. National IncClJl14 Aggregates in the Firat, Second
an.d Third Five-Year Plana; Planned VB. A,ctual

p~!1Wst _~r

First Five-Year Plan,62-66
1962 1963 1964 1965 1966

_rJIWl! - rsm~:r=tP!+

1. Gross National Product p* 612.15 651.97 699.56 7$2.69 816.72
A* 634.97 693.03 750.,31 805.85 913.82

Rate of Growth P 5.7 6.4 7.3 7.8 8.3
A 3.5 9.1 8.3 7.!~ 13.4

2.. Mvate Consumption P 5(11 .64 !'26.02 552.~, 591.63 643.14
~diture A 568.96 ~,87" 74 620.44 669.08 716.99

GNP Share P 78.3 76.3 74.7 74.1 74.4
A 89.6 84.8 82.7 83.0 18.5

3. Government Consumption P 10.74 71.60 72.82 14.,02 76.10
Rx:penditure A 69.84 73 .. 84 71.18 76.02 84.76

GNP Share P 13.8 13.. 1 12 .. 4 11.7 11. 1
A 11.1 10.6 9.5 9..4 9.3

4. Gross Investment P 100.28 '121.24 137.51 145.92 153.17
A 77 .. 99 137.27 114.41 118.48 207 .)8

GNP ShaN P 16.. 7 19.0 20.. 1 19.8 19.3
A 12.2 19.8 15.2 1h.1 22.7

5. Exports P 48.03 55.37 63.31 73.91 82.48
A 36.71 39.44 48.75; 68.61 1Olt.49

GNP 5har8 P 6.6 7.1 1.6 8.2 8.4
A. " i 5.7 6.5 8.5 , 1.4

6. Imports P 127.99 1.36.92 140.06 141.68 145.95
A 120.. 20 153.19 114.al~ 128 .. 93 203.30

GNP Share P 15.4 15.5 14.8 1).8 13.2
A 18.9 22.1 15.2 16.. 0 22.2

7. Net Factor InC01UG fra,J1
the Best of the World A. 6.5 6.8 6.5 7.6 1J. 1

* p~ Planned A:: Actual
Unit: In 1965 billion wan (c cm.ti.nll~)
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1. Nati.anaJ. InC<'.IlI.O Aggregatu, page 3

,-------,- --------
Tb1rd Fiva...Year P"'l.d.n. 72- 76

1912 1913 1974 ' 975 ' :; 76
- -__-.0 , .... .. _. _

1. Gross National Product P 1116.2 1862. 1 2020.L~ 2192.1 2)78.4
A

8.5

65.S

8 L'
• ..1

67.068.h

8.59.0

70.0P
A

P
.1

P 12$4.1 '1349.5 144,3.2 1532.8 1626.~

A

aa.te of Growth

2. Private Consumption
Expend:iture

GNP Sha.re

3. Goverhll1ent Consumption P 162.5
Expendi. tur'Q A

180. 1 198.. i 22\;.2 242.5

GNP Share P
A

11.8 12 .. 0 i:2.5 12.7

4. Gross Investment P
A

496,,5 529.0 569.0

GNP Share P
A

25.3 24.8 24.6 24.7 21.:.9

5. Exports P
A

532.3 656.8 788.2 925. I 1 '_ --,~ • 3

GNP Share P
A

20.3 23. 1 25.5 27.6 2~.c

6. Imports P
A.

.. , Q
. j':"). './ 9h9. 1 , 070.3 12CJJ.'

GNP Share P
A

JO. '7

7. Net Factor Income frcm
the Rest of the World

_________~ =:cn_.::;~_....... WWf.... :w....
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B. Input-Output Aggregates in the 1<;68 1-0 Tabl.e:
Da:;nestic, Coupetitive and Noncompetitive Imp0rt..s Compared.

..... ,iIa,oIIo<~.Jo..

Business consumption Household5 COZlSumption
-

~ !fc ,.. JfcD M Total D M'"' K Total
....... ,._..._.~.,'.-:r

--~._~----- --- -~'-----'-' -_.._- -------- --- -- -- ------

1.. An 179 .. 9 179.9 413356 .. 7 10152.6 119 .. 6 10272.2 423628.9
2 .. PF lt242.9 4242.9 113907 .. 8 4680.6 4680.6 11858804
3. HI 1309.3 :309.3
4. '1'1 8~!230.2 492.3.8 492308 87154.. 0
5. wo 3974.5 2.3 :.3 39'{6.. 8
6" (]I 957.8 87 .. 9 87.9 1045.7 23185.6 212.3 216 .. 0 428 .. 3 2361,3,,9
7.. FU 21673.6 2167306

+:- 8. NM 31 .. 1 27 02 21 .. 2 58.3 2209 • .3 26.7 26.7 2236.0
0 9. ME 2399.3 92? ~ 922.7 33220(,
0- '-"' io

10" MA. 19105.8 102)' .,6 1029.6 201,35.4
11.. OC 24365.. 0 114.3 174.3 24539.3 96830.8 64706 53,4 70'00 97531.8
12. CO
13 .. &1 9<JJ8.1 9098 .. 1
14.. BH 60491.8 60497.8
15. m 157.1 757.1 70532. 1 279.6 279.6 10811.7
16. TS 18746.. 0 187~.6. 0 270244.8 270244.8

'!0 tal 49279 .. 8 289.4 289 ..4 49569.2 119055'07 22877 .. 8 389 .. 0 23266.8 1213822 .. 5
I . T •

D: dcmest1c Unit: In million von at 1968 pricss

(continued )
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B. Input-Output Table, 1968, page :~

• ..'.....I..-_.._.~'_k ~ . , _

Total consumption (Cb + ch) Government consumption

D Jf lfC z"i Total D M
C lfC M Total

_. _...... ~. - III••

'l'~)tal 123983505 23161.2 389.0 ;~3S5602 1263391 .. 7 7573709 8172 08 1193. i 9.365.9

•, )

J

L.AG
2. PF
3. HI
4u TE
5" \iO
6., CH
7 <> FU
8" NM
9. ME

10. MA
., ., "J"'I
C I. vv
12,. CO
13 .. &l
~4Q BH
150 TR
16. 'rs

413536.6
118150.. 7

1309.3
8223002
3914.,5

2411004
2167306
224004
2399.3

1910508
1 n 11 "II r .. r' Cl
i.c: I l:f;;. 0

909801
6049708
7i289 .. 2

288990,,8

101,52.6 119.p
4680 0 6

492308
203

300.2 216 .. 0

53.9
92207

1029.6n ...... ..,. _ __,

04:: I 0':1 .?-'.4

219 AI)

"10212 0 2
4680,,6

4923 .. 8
203

516.2

53u9
922 .. 7

1029 .. 6
875,,;

219 .. 6

42380808
122831..3

130903
87154.0
3976.8

24659.6
21613 0 6
229403
3322 0 0

201350h
122011 .. I

9098 0 1
6oJ.e708
7156808

2889900 8

11640 1
14404
20008
158 0 8
,..,. ?
;,040'-

146305
1269 0 6
129.5
178.. 4

1333.. 6
901503
7931 .. 2
1909 .. 1
.5680 0 0
4104.. 6

40550.. 8

81 0 2

24 0 2
5005
30.,3

007
2 0 0

39.,4
95.. 6

461000

605.0
2626 .. 9

19309
2.,0

5,,9
~8603
405 0 1

87 .. 2

2' "4,,~

50.,5
224 0 2

2.1
200

4503
681 0 9

501$01

60600
262609

1251.,3
14404
20008
18300
55407

168707
127203
131.,5
22,3,,7

2015.$
14030.4
7931.2
1909 0 1
568000
4710 0 6

4317107

85103 .. 8

(cantinued)



E.. lnput.-outp"ut Table, 1968, page 3

- ...~-_.. ,- -,----~_.. -_.._- -------
~...xed capital formation L~crea3e in stocks Exports

"---=res 1 __• ~'''' '''''~,,",,'._.,

D Me tfc oM Total D
c

M r:fC H Total i---- . .. ~-_._---- ..._,---,... --~----_ ..>-----_...._---

45298.6 11882.6 44043~o 115925.. 6 161224.2
513.6 851.6 1257.5 2115.1 2628.1

21)610.0 21)61000

-13~48. '"I 22S4.. 6 121.,1 2406 .. 3 -10742.4
1664. 1 120.5 120.. 5 1184.6
-411 ~3 59 .. "' 59,. 1 -35202

21439 •.4 400.. 8 432.3 833, ~ 22212.5
li94.6 78 .. 0 78 0 0 1272 .. 6
197'7'.8 428.0 i013.5 111,.41,5 3419.3
2220.8 50.9 ~221.6 ·~no"7 2050.. ,

-6813.. 5 1o.3~5 103.5 -67iO"O
653.0 452.3 i69,,6 622 .. 4 1275..4

3862.7 '86301 1329.4 8192.5 12055.. 2
10387.2 255 .. 8 278.0 53308 10921,,0

1.. AG
2 .. PF
3. HI
4.. !E
5. lilO
6 .. CH
1.. J.fU

i="" 8. NM
0

9 .. MEc..>

10" MA
11 .. 00
12 .. CO
13. JIrl
14" BH
15. TE
16 4 TS

1381.5

5516.. 9
501.5

20119 0 6

103 0 1 103.1 1484.6

5516.. 9
501.5

20i19.6
14. 1

1968 .. 5 331,,9 3.31 .. 9
'4 ~l .. '

2300.4

5979.7
12274•.3
8583.0

52244.6
18323.3

829 .. 9
1968.8
186L2
3653 .. 6
614,4.. 2

47166.8
8042.4
1(J76. 5
3983,,0

29822.2
lS27L2

'rotal. 286941 .. 172843.3 45300.5 118143~8 405085.5 2.5008015429.09122.9145.51.9 39560.621'1250.7
----,- • • ••1 D'~ P ._ "."" _' "_

(continued)
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B.. Input-Output Tablo, 1968, pagEi 4

Total fi.n.al d~:mand. Imports
II_W

D Me lfc M Total I Me lfc 1.. S.D ... --- ......-- . - _...re=l_. a:.'F'G: "'Q._.'_.-"~

10 An 407531.7 12524.4 241.3 12765.1 420297 J~ 622886.7 34219.5 33694.6 61914.1 -1055.7
2. PF 13223305 4801~i 4801.1 131034.6 ~73B48.6 10189.1 10189. i -254.7
3. MI 9681.8 5901 59.1 9740,,9 44276.9 2729.2 2129 02 -39.5
4. TE i 56073 .. 0 5348.8 432. J 518L .~ 161854.1 237994.3 'C02- 4 21065,,6 40089.0 -1526.5i:t ' Jc
5.. wo 25378.7 23.3 .. 9 233.9 25612.6 53206.5 102.4.6 1024.6 106.8
6. CH 28414.. 0 758.5 1423.4 2181.9 30595.9 69757,,7 37524,,2 3146507 68989,,9 -14304
10 FU 27132.8 51.6 -219.6 -168 .. 0 26964.8 69224.6 3534.. 4 14746,,5 1828009 -62.1
8" NM -2582.4 159.4 159.4 -2423.0 4501907 3665,.0 366500 109,,4

s=- 9" .ME 688J~,,3 1414.. 9 115a5 1.590..4 8474.. 7 78561 .. 5 .31,388.. 0 1761807 49005.,7 -16204
~ 100 MA. 75744.. 9 7387009 5195807 12~5829 .6 20157405 131810,,4 9121707 6439209 15561006 11360 1

11,. DC 18827905 654503 199400 8539.3 19681808 27494200 2845i302 109100 8 3936900 -.381 0 2
12. co 229583 .. 6 22958306 25671401 .3089 01
1,30 l:d 1210307 1210307 ' 4122005 ...23205
140 BH 1567707 7567101 94386.1 271007 2710,;7 -24,,2
15,. TIt 105731 ..6 88506 88$06 106617.2 163964.. 4 2185,,1 2:85,.1 -401,,0
160 TS 36690609 295808 295808 36986507 511528.6 .343001 343001 -15802

'1'ot.al 1844115.3 10961203 $600$05 165617.9 2010393.. 1 286934.308 271299,,2 19389408 46519400 000
~ - -.-,_.. .-

SoD 1>: Statistical diScnlpailcy

\..oJ-



c. Projection of Private Consumption Demand to 1980

-
Sector 1'968 1l)bj 1970 1971 1972 ~973 1974-

1. Agriculture 360081 357674 374783 441)01 469000 499468 532984

2. Processed foods
(381669) (405703)

111373 140765 163922 203422 234814 269346 )07330
(135839) (163079 )

.3~i'ijj,xJing 2684 1890 2801 3724 4079 4469 4898

4.. Text.iles
(2960) (,3268)

69596 80906 92476 92047 99704 108127 117391

5. Wood products
(75563) (82207)

b~76. 4761 4778 6236 6836 7496 8223

'.6. Chemical products
(4944) (5465)

22751 31691 33807 41775 48263 55399 63250
(27807 ) (33437)

7.. Fuel 20263 19679 22233 34375 .39187 44481 50304

8. Nan-metallic produ.cta
(24014) (28190)

2078 1784 1920 2808 3057 3331 3632
~

(2272 ) (2488)
-... 9. Metallic products 5069 6712 6042 7265 8013 8837 9743
0 (5653) (6302)

10.. Machinery 12518 15287 18991 29862 35777 42283 49440
(17128) (22260)

i i .. other consumer products 118251 133970 163588 201812 2)0390 261732 296267
(140471 ) (165222)

12 .. Canstruction
13. Klectrlcity & Water 616L, 7020 9025 11463 13270 17444 19849

(7572) (9140)
14~ Ba.nking & Housing 40213 43872 46119 52857 51170 61913 61131

(43574) (41316)
15. Transportation & 41,360 48093 52795 75496 87131 99943 114029

Communication (50433) (60535)
16. Trade & Services 68956 75828 83880 10085.3 111731 123697 136859

(77434) (e6873)
. Statistical discrepancy -1225.3 -22
'fotal 873580 969910 1077160 1305356 1448428 1505780 1778925

(997339) (1121485) \"oj
\.Ii- otC-: - ~.

'* Projected C.l for g6~ a."ld ',Oi are c<:mpar--:ld wi. t..b. actual C:i. 0

Fie:uJ.""'63 i.~ the oarenthese are pr0,~ected ones~ {continue":' >



C.. !'r0Jection of Private CansuD!ptian ISland to 1980 (page 2)

- -
Average annual

Sector 1915 1976 1917 1978 1979 1980 rate of growth

-
1e Agriculture 569848 610415 655010 104088 758050 811426 0,,0811
2. Processed foods 349110 395086 445627 501249 562407 629700 00 1441
.3. Mlrrl.ng 5370 5889 6460 1089 7780 8540 0.. 1119
4. Textiles 127582 138796 151123 164690 1796rIJ 196020 0.0780,- 5. Wood products 9021 9900 10867 11930 13099 14386 0 .. 116$....

-" 6. Chemical products 71884 81386 91832 115967 129874 0.1284~ 103327
7. Fuel 56710 63758 71506 80033 89409 99726 0.1620
8. Non-metallic products 396) 4328 4728 5169 5654 6188 0.1242
9. Metallic products 10740 11836 13042 14368 !$821 1"432 0.1118

10= Machinery 57313 65975 75498 85979 )'1502 11 0181 0.1922
11. Other conS'UllleI" products 334221 375981 421901 472430 .527988 589120 0.1378
12. Construction
13 .. Jnectricity & Water 1981~9 22496 25405 28601 32127 36001 0.1484
14. Banking &: Housing 728'10 1'9186 86128 93769 102170 111414 000922
15. Transportation & 129523 149572 165315 165942 208622 233577 0.1603

Communicat.ion
16. Trade & Services lS1337 167268 184182 204056 225248 248567 0.1147

Total 1969341 2181818 2409224 2662726 2941456 3248152 0.1167
-~&..;". ~. - -

Uiru t' L'l m~U.\.. an W".m at 1965 pl"ic".g



Do ~~ect10n of Business Consumption Demand to 1980

Sector elasticities 1966 1968 1969 1970 1971 1972

10 Agriculture -4.322454 171.3 131 06 13$04 108.4 10804 108.4

20 Processed foods 40480250 1081 06 373802 8158.1 11640.4 17580.4 22301.0

6. Chemical products 20213816 4.3804 104306 1951.5 2166.3 2975.5 36.34.3
•

t::"....... 8. Han-metallic products 504'i1191 3009 43.2 1001 25,,4 12503 153.3f\)

11 0 other consumer products 1.243546 13070.4 i9352.8 22551 09 2857997 36371 01 42175.0

15. Transportation & 0.. 853865 32009 42900 488.6 530.3 731.3 834.4
CamQ1Di cation

16. Trade & services 1.509313 8989.. 1 12589.7 14483.4 16702.2 21379.4 24376.9

Total 24102.6 37.326.1 41179.0 59152.1 79271.4 93583.3

-
Unit: In million wan at 1965 prices

(continued )
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De> .h-0jectJ.on of Business Consumption Demand to 1980

Sector elasticities 1966 1968 1969 1970 1971 1972

10 AgricuJ.ture -4.322454 171.3 131 06 13$04 108.4 108.4 108.4

2 0 Processed foods 40480250 1061 0 6 373802 8158.1 1164004 17580.4 22301.0

6" ctiami cal proc:tllcts 20213845 4.3804 104306 .. 9..... S ~"06 "" "'1"'.t. ....5 r4 36.34.3I "1 • (;1 .;) ~:1 f ."•;::-
-a 8. Hon-matallic products 5,,4'; 1191 30.9 43.. 2 1001 25,,4 12503 153.3~

11.. other consumer products 1.243546 1,3070.4 '9352 .. 8 22551 0 9 2857907 36371 01 42175.0

15.. Transportation & 00853865 320.9 42900 488.6 530.3 731.3 834.4
C< lj!!!mmi cation

16. Trade & Services 1.$09313 8989.. 1 12589.7 1448.3.4 16702.2 21379.4 24376.9

Total 24102.6 31328.1 47179.0 59152.1 79271.4 93583•.3

-
Unit: In million V<n1 at 1965 prices

(continued )
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D. ~ction of Business <J5msw!1ption Demand to 1980 (page 2)

Sector 1913 1914 1975 1916 1971 1918 1919 1980

10 Agr1cult'1.U'8 . '/0804 108.4 108.4 108.4 10804 10804 10804 10804

2. Processed foods 2749.3.9 33205.9 39488.1 46402.4 54002.7 62367.P 71563.9 81683.3

6. Chemical products 4359.0 5156.3 6033.1 6998.0 8058.8 9226.1 10509.7 11922.0

8. Non-m.etall1c 184.2 218.0 255•.3 296.3 341.3 390.9 445.. 5 505.6
~- products_..
\..oJ

11 > other ccm...sumer 48553.6 55582.1 63306.4 71806.5 811.50.8 91434.3 102141.3 115182.7
products

. 15. Trausportaticm at 947,,8 1072.6 1209,,8 1387.4 1526.8 1109.$ 1910.4 2131.4
Ccmmn:m:icat1on

16" Trad.e & Service!!! 21674,,4 ,3130103 .3.,290.. 9 .39681,,0 4L.S07 ,,2 4981804 5565802 62084.. 0

'rotal 109321,,3 1266b.4.6 14569206 166680.. 0 189696.. 0 21505406 24293704 273611.1,

-- .- ~

UDitll In million WaD at 1965 pr1c~8

w,......



Ko Projection of Government Consumption Demand to 1980



I. Projection of Government Consumption Demand, page 2

Sector 1975 1976 1977 t978 1979 1980
,

1. Agriculturs 1167.2 1251.8 1344.8 1447.2 155908 168306
2. Proce,ased foods 121.0 127.-; 135.6 144.0 15302 16304
3. Mining 2100 21.0 21 .. 0 21.0 21.0 21.0
4. Textiles 1$4.1 163.. 0 172.9 183.7 195.1 208.8
5. Wood products 493.6 526.2 ,562.1 601.6 645.0 692.8
6. Chemical products 1563.4 1675.2 1798.2 1933.6 2082.4 2246.2
70 Fuel 1168.6 125009 1341.4 11,40.9 1550.4 1670.9
8. Non-matalllc products 221.8 258 .. 3 291.7 328,,5 369.0 413.6

;-:-- 9. Metallic products .30.5 9.1 9.1 9.1 9.. 1 9.1
"-~ 10. Machinary 3549.6 4028.0 4553.9 5132.5 5768.9 6468.9V\

11. other consumer products 34842.9 40246.0 4618905 5272703 5991808 6782904
12. Construction ?0664.2 2391606 27494.4 31429.$ 35758.9 40520.8
13. Electricity & Water 1820.3 195705 210803 2274.3 245608 265706
14. Banking & Housing 1685.9 133002 938.9 508.. 4 35.0 35.0
15. Transportation & 469801 5078.. 8 5497 06 595802 646409 702203

Communica.tion
160 Trade & Services 48035.2 52542.8 51501.1 62955.3 68954.8 75554.2

Sub-total 12024.3.6 134383.2 149960.5 167095.4 185943.6 20119703
Valus added 8622604 92133.8 99868.5 107716.6 116349 .. 4 125324.7
Total 206470.0 227117.0 249829.0 274812.0 30229300 ....2,J"2 .....:>:> ;,.: .v

.f:""
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F ~ Estimation of Co,ai"ficien.t,g of flu!. ){i:;.' Ih.l'J.at,'l.d:-:: ~:t'c'O i.·-r,';- .. '-""""""~--'--'''-- ....... ",,,..-.. ....- . -~"",,,~, ~ ...,._--~---.,..- ...-.~ -'.'---~-

_.._'_. '".,_..,_.,.-.._-~ . '....

.se..~tor &i a~ 13i T.
::L

6.
1

_~.;,."",~._ • ...-..... .. _ _ -..u\I' C _ _ _~_. _

i ~ ,a,g.r:l.:;ulture -0•. 287 0,,022 0,,081 00046
2.• P~~oce~H3ro foods -·0" 113 0,,027 0,,071 10239 ~850026

3" l~rdng 00562 0,,2L.8 1,,032 00618
l~" Te.:A.'"tiles 00314 00218 0,,210 00618 853012
5" ~jood produ.cta 00761 00381 00765 0,,446

.\.::- 6" Chamical prodtlcts 1c.884 00026 00.360 0,,297.....
0"- 7 ~ Fo..lsl ··1 ~h17 00023 00400 00373 2410004

5" Non-metallic products -! 01(:12 00021 00044 10785 750 0 33
9~ Metallic products 1,. 183 0,,084 0,,629 0,,510 =5888 011

1O~ [-5.a.cbi.."1e.I.jT 0,518 00100 i ,,562 00)05 ~2cfJ79092

11" OtJ:vl:J1" caru:r<lD1er product., --0.. 370 0.,112 0" 102 00270 64902.3
12" Contjtl"ilction 0,.971 00031 0" 127
1}" gIectricity & Water 0,181 0,,021 5" 110
14.. Ba~ & Housing 0,090 00042 00029 60 129
15 •. Trar:.Bportation & O. 267 00 182 00013 00894

C~1?mrrunication
i 6" 'l':.rade & Se...-.ortC8es o !'?1 Oo~30 0,,007 0,,220- ;J. ,.,

__--.................._'.".. _. __-...._ _ .__ n _'-.-:*- ~ _

--



G. Ccmparlson of !fIstimated and A.ctual Outputs

It B c
- ~,---------_._-------

Sector Actual Outputs,

1968 Bot j Xj test-ed l&3timated
(B - A)/A (c - A)/A

~_..
-~

1.. Agrlculture
2. Processed foods
3"M:i.r.d.ng
4. 'I'a"...tiles
5. Wood. products
6. Chemical products
7. Fuel
8. Non···m6talll c prod.uctB
9. M~tallic products

i 00 fVI.achinery
i 1. (jt-her c: OT.i.sumer- products
12 0 Cor, st rclC t.i on
13. ~~ctI~city & ~ater

14. rlan_~r~ & Housing
t 5" 'l':::--a."').sport.ation &

T·:.,;~un:i sati."JD
: \d rf: ,~~~ ~3t:~ r..-..,i C6!S

f'~J: ~, ~

622886.7 62420900 62686104 000021 0,,0064
173848,6 114199.8 16247207 000020 -000654
4427609 4417302 20557.6 -000023 -005357

237994~3 240686.9 223009.8 000113 -0.. 0630
5320605 528.31 .. 1 2,3899 .. 6 -000071 -005508
69757~7 70036.9 10775903 000040 005448
6922406 69277,,0 6190)Jt 000008 -0,,1058
45019.7 44372.8 4584503 -000144 000183
78561.5 776050' 68105,,6 -000122 -00 1.331

131810,,4 12991508 101558,,2 -000144 -0,,2295
2749h.2,,0 275549,,2 267358.8 0,,0022 -0,,0276
256714,,7 253637 0 1 25292~ 06 -000120 -000148

L;.1220u 5 41441 03 4041001 000054 -000196
9438601 94466,,9 93564,,2 000008 -0,,0081

16396404 164250.4 161.36804 000017 -0.. 01.58

511528.6 51144708 50)0.33 0 6 -000002 -000166

2869343.8 2867920.7 2760630,,2 -000005 -0.0319

Uni b Amount in million won at 1968 prices

t
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'rhis paper i.s one in the series of con tinl.1i.ng KDI research '..JOrks,

which are designed -1;.0 aid in the formulat..ion oj~ sound public policies

and to promote public understanding of issues of the Korean economy.

'!his paper is a pI"Ogreas report of our ret3earch projet:=t

which will cover a system of aggrega.te supply Imd demand equations

of the Korean econorny~ '!he sysU:ml ~resented in trus paper is the

most acceptable one, so fat" found, in terms of economic expenence

and statistical validity. 1he forecasting ability of the model was

cntically tested through both interpolation of values wi thin the

saJTq)le period and extrapolation outside the sample period. The

primary objective of this study is to develop a structural

macro-model which will be able u:> simulate economic processes and

to experiment with the ultimate consequences of alternative sets of

policy combinations. An accurate proJection of the implication of

given sets of policy decisions w::Lll be of great help in formul atin;:;

the Korean annual plan.

'!he interpreta.tions and conclusion in th.is paper are those

or the author or authors p".i.d do not represent the views of the Korea

Development mati.tuta. Finall.y, I would like to extend our

appreciation to those ld thin and outside of this Insti.tute ;,fio have

participa.ted in these endea.vours"

, ..... ""
. ~ 4
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Io INTRODUCTION

Since the major revision of Korean nat!(mal income accounts

vas published. in 1967, a.number ot macro~'eCO!lOme~ric 'ItOdels have

been developed and some of' theIll have already' bean published,l

However, no applicable quarterly macro-model could have been

constructed so far, for the qu~LrterlY' natJ.onal income stat.l.stic3

were not available until JuJ.Jr, 1911. BesidetJ this study, a

quarterly monetary model is in the p roces5 oj~ construe tion by the

research departments the Bank (If Koreao

'!he primary objective of this research is to estimate the

struc tural equations of the Korean economy in rather aggregate

ronna, as a starting-point of building a shol:"t-term forecasting

model. Although the size of the model is relatively small,

11 stochastic equations and S$'1J'ml identitiesjl its forecasting

ability seems rather powerful.. '!he sinmlatic)fi of some of the

economic processes through the model makes it possible to

experiment with the ultimate cClnsequences of alternative sets of

policy adjustments.. An accurate projection ldth given set of

policy" decisions tdll be of grE.at help in formulating the Korean

annual plan (1oe., the OVerall Resources Budget).

~e model con~ists essent:i.. ally of tw p.:trts: (1) the

description of an aggregato demand sQ"UCture by linear equations

1
K1rd and Nam fl.2 7; Adelman and K1m r2 7; Norton rJ.8 7;

lG.m, at. al (1.3 r: - - - --___0-
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an~ (2~ the specifications of' ~weg1ite production .functions by'

non-line&\" forms. Since onl.7 r4sal data nre a"Q'ailable tor the

quarterl;y national income stati~ltics, the modell is specified in

real terms. 1b handle the camhi-ned model of linear and non-linear

ralationsh:tps, a aaxible procedure, 1 .. e., a r'ecursive and iterative

sol"..ltion, has been adopted. 7hn solution proceeds period by period

(two quarters as a \m.i. t of PQric)(}) td th iteration adjustmento It

appears tha.t one quarter -;rould be too short a time span to be

adjl;sted due to shDrt«·run random errors.

'Ibe second section of the paper presents t..he estimated

equations which, for the sample period of 1962-1971, are believed

to he the most reliable descri.ptions of the structure of t.he Korean

economy 8.lllong alternatd.ve -aquati.onso Next, the natures of t.he

equations are discussed in terms of economic experience and

-. statistical validity. '!he fouri:.h section is devoted to the cntical
'J!"

tests of the model for its predJ.(.;ti.va aoility through the

generation of various forecasts. Finally, the paper is closed 'With

some concluding remarks.

2



II.. THE MODEL

IV-1971, and tor each equation, the included saJ;~le data are

specified. For lagged valUe8 some earlier quarters were used.

'!be model is in essence l~cw.-sive systA!i'A, except tor the

sJJmUtanftous relation between val'lle added in tho non-pr:t.m.a.ry sector

and the level of the wholesale price index. From a, statist1c&l

point of' view, the "cursive system makes :i.t accept,able to usqs

the ordinal"1 least squares to estimate structura.l parameters, if

there is no con-ela.tions between error terms of each equation in

the sy-stem..

1. List of Variables-
A.. Current Fhdogenoun Variables
~ ..........

rfI1 '" 'Ibtal value added in manufacturing, billions of 1965 wens

lJaa'fif :11 Total value added in the non-primary s&c:tor(1.ndu:3"tries other

than agr1culture, forestry and fishery), billions of

1965 vans

9d1.&' • ~av- Percentage change in v- from the past to the curr611t

quarter,



4

rf .. Private consumpti.oD expend:1 tures, bLUions of 1965 wons

C • ·'l\)tal consumption mrpenditure-n, billions of 1965 1IODS

meet lit Fixad capital formation in machinery and equipments,

billions of 1965 wons

I h .. Fixed cap i tal formation in residential buildings,

billion8 of 1965 WOIlS

tID .. Fixed capital format-ion in non-residentlal buildings,

billions of 1965 WOIlS

If :I Total fixed capi tal format.ion, billions of 1965 wons

. .meq __
t1 Dnports of machinery and aqu.i.pme.nts, hi] lions of

1965 wons

~ :: Dnports of intermedi.ate goods. billions 1965 wons

M
C

'" 'lbtal commodity imports, billi.ons of 1965 wons

M :: Total imports, billions of 1965 'Wo:na

:f - Increase in stocks, billions of 1965 rons

P '" Wholesale price indecx:ea for all commodities (1965=100)
I

P :: Percentage changes in P from the past quarter to the

current quarter

B. stocks

.Jla
Ii :II Cap!tal stock: in tbe non.primary sc,ctor at end-of-quarter,

billions of 1965 wons

rn III Capital stock in man1lJ1'acturing at cmd-of'-quarter,

billions of 1965· vaDiS

5t
h

u Residential building stock, billions of 1965 woos



5

c. Eltogenous Variablas-
mN lIIl currenoy in circulation aM total demalLd depo81t8,

billions of current wons

MSN' ... percentage ohanges in MSN from the past. quartJ;\c to the

currento quarter

143 ... currency in circulation and total demalld deposi ts,

billions of current wons, deflated. by wholesaJ.e price

irJ.dax (1965"100)

am .. Nominal import exchange rate (won/do11,ar)

~11 ~rr- '" Perce.ntag-e ohange in tr- from the past quarter to the

curren t quart~r

ptn '" I:mpor~9 unit value indeJI: ntlmber (1965:2100)

TR ... Tariff rate .. ( Import ~tom du'd.es _ )
Total commodity imports

pl"m .. Ratio of effective import prices to domestic wholesale

prices, (am + TR) x ~
. P

FL '" Inflow of long-term. foreign loans, billions of 1965

Ff 'l')tal commodity expOrtsSI billions of 1965 wons

E '1'otal exports, billions of' 1965 wons

rf III croV0l"ntllel'lt ~V681:ment and development loan, billions

of 1965 wons

CS :I Government consumption ea:pendiwes, billions of 1965

wons

I O = Private non-buildi.i1g and electric consl't:.ruction,

billions of 1965 wons

u33



II .,. (bvemment constructions, MIllona i,f 1965 1«mS

M8 ... GraiD imports, bUllons of 196, wows

JfJ • Service bYports, inclusion ot net f',actor income,

billions of 196~ liOns

t n
& • E)'Jrployment in tbe'Don';'primaIY seotoJt",

mIllon persons

,:(4 '" E}DployDlGDt in manufacturing, thoUIJaJ!1d persons

vfl "" l'1age rates in manufacturing (1965-100)

Va .. 'lbtal value added ill agrioul t,m>e, f:lshe17, and t~re8try

T .. Tax revenues

pr = Rice price index

..xl -:l"

.t' - Percentage changes in tor from the past qUal'ter to the

GllITcnt quarter

pU ~ Public utility price index

}lUI III Percentage changes in pU trom the paat quarter to the

current quarter

t II Time in un!ts of' quartera

Dl • 1 in the first quarter, 0 otherwise

D2 OJ 1 in the second quarter, 0 othemSle1

D3 '" 1 in the tVird quarter, 0 othend.sEl
. -

D4 a 1 in the fourth quarter, 0 0 thend.S8

Ai .. l'listributed lag weights (Almon we1gjats)

Normali:aed weights are A
O

IIJ 00074; ~.,. 0,,132;

A2 A1 0.170; A
J

III 0.183; A4 Q 0.. 171; ~.,. 0.138

6

, ;" 0 0 0,41
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2. Estimated structural Equations"';U1d Identt...~eA

In the equations written below 'the figures in the

partmtheaes under each coefficient are e2timated s'tandard errors.

R2 is multiple oorrelation. coeffioieJlt and OW is D1l1rbin-Watson

Statistic. D1 addition to statistic.al validity, fc:>recasting

ab:..dty also has been taken into accc:nmt in the pl':>cess of choosing

su'UCtural equations. The structural equations wj..th asterisk wer~

UBed for t.he simulation experiment presented in Section IV.

A. ~timated structural EBuations

(1-1)
Ita Mi-

D 0 .. 215 + 0.. 291 log (~':'l) + 0 .. 241 log (-)
(0.894) (0.130) Lna. (0,,074) Lua

MSi
+ 0.152 log (~) + 0.007 t

(0.078) (0.002)

R:2 :II 0.921 OW t<" 2.6L.

Sample period'" IV-1962---IV-197l

r.mere }fSi :: 0.580 MS + 0.330 1.fS-1

+ 0 .. 090 KS~2

VIa ~a .
(1-2)* log (_) n 0 .. 205 + 0.3.23 log (....:1) + 0.302 log (MSl.)

t n8 (0.890) (0.124) Lna (0.088) tna

... 0.010 t + 0.205 D2 + 0.090 D3 + 0.135 D4
(O~OO4) (0.016) (0.022) (O~Q15)

R2
m 0.991 DW = 2.64

g,ample period :a IV-1965-rv-1971



8

~ ~ ~~. ~i
(1-31 . log (_) .. -0.$24 + 0.21.2 log (~I.) + 0.190 log (-)

LIl (0.2,9) (o.u4) Lm (0.104) Lm

If\.
+ 0.294 leg (-) + 0.OJ.3 t

(0.. (97) Lm (o.ex») )

DW III 1.94

(2-1)

SlJUP1e peric)d III TII-1962-rv-1971

rjJ III -1.06,3 ·to 0.248 vd + 0.181 v<l + 0.187 vd
(S.8$4) (0. 016) -1 (0.016) eo2 (0.015) -3

+ 0.350 vdu(0.015) -

nw-l.43

Sample period 2 I-1961---IV-1971

(2-2)* riP a 18.934 + 0.192 va + 0.127 vel + 0.133 vd
(804$4) (0.023) -1 (0 .. 02) fi·2 (0.022)-3

+ 0.294 vd4 + 0.250 MBa
(0.023)" (0.082)

rl- 1llt 0.977 DW os 1 .. 87

SapIa pericld • I-1961-rv-1971

when MSc .. 0.540 MS + 0.340 loB..1

... 0.120 m-2

436



DW .. 2.65

(3-1)* If. 14.394 + 1.,16 ~i!O A .~Vna + ~.237 ~
(4.392) (1.)11) = 1 -1-2 (0.074)

+ 1.009 FL - 19.339 Dl
(0.224) (3.602)

a2 • 0.943

9

S~ule period B III··1962-rv-1971

(J-2Y· J? 172.269 + 0.18, vnai - 0..153 5th
1

- 1.659 III
(48.)29) (0.037) (0.042)~· (0.512)

R2 ... 0.901 IJW a 2.04

S, -uple period" TI-1961-fIl-1971

wherel vnai
'" 0.195 vna

-2
... 0.352 vna

"'!3
~ 0.453 V~4

(3-3) ~... 0.248 + 0.037 A"n~ + O.OS7 t.\~; + 0.086A~~
'(0.595) (0.022) - (0.. 028) - (0.023) ..

+ 0.342 ~1 + 0.029 Ji.sb - 2.566 Dl
(0.165) - (0.012) (1. 045)

?
R"· ... 0.888 I)i :IE 2.12

SWlple period 21 III-196J- LJ ··1.f71

wer,e MSh
III o. 318 ~§S_1

+ o-~ 46~, MS_2

+ 0.217 MS_3



- nh Da na na
i3-4)* I ... 1.675 + o.06hA.V-2 + O.0811.~V-3 + 0.071 AV_4

(0.535) (0.017) (0.022) (0.021)

+ 0.575 1
M

.,. 0.018 MS
nh

." :3.083 Dl
(0.014) -1 (0.010) (0.878)

2
R '" 0.894 DW .. 2.21

Sample pariod ... II1-196l--rv-1971

'where MS nh ~g 0.361 1-15_1

+ 0.464 MS_2

+ 0.175 IofS~3

+ 0.359 ~ .,. 0.030~ - 3.361 Dl
(0.153) - (0,012) (l.087)

DW = 1.90

Sample period ~ III-1963---IV-1971

~I

rneq
... 7.375 + 1.573!i: '~'A-~~ 2 + 0.581 FL

(1.301) (O.49L.)'"GO -~- (0.079)

•
Sample period = IV~1962---IV-1971



1M III 1.88

(3-7) flSq u 7.958 + 0.231~vn~ + O.181A~; ... 0.241Arfl4(1.085) (0.090) - (0.101) - (0.112)-

+ O.213AVna .4- 0.695 F:L
(0.110) -5 (00072)

R2 • 0.947

11

Sample period • IV-1961~IV-1971

(3-8) rueq ::: 8.037 ... 3.467 ib Ai.,~vmi 2 + 0.578 FL
(L364) (1.471) ... - - (O.lO1.~)

R2
12 0.935 DW :: 1.09

Sample period = IV-1962---IV-1971

: '~-9)*
'. ,.J I rmeq :; 7,970 + O.6916.vrn + O.459CVm + O.591~Vm,

(1.138) (0.281) -2 (0.297) -3 (0.346) -4

m
... 0.556~V_5 ... 0.664 FL

(0.356) (0.096)

R2 ::: O.9W+ m.J = 1.83

Sample period '" IV-1961-IV-1971

(3-10)* Ii a -19.231 ... 0.168 ~Vna + o.158~va ... 94.493 04
(2.762) (0.126) (0.030) (7.483)

R2 '" 0.982 DW '" 1. 90

Sa.."nple period'" rr-1962-rv-19?1

(4-1)* MFeq ::: 20:528 ... 0.827 FL - 0.063 prom
(5.173) (0.034) (0.020)

R2 '" O. 951 OW III 1.66

Sample period ... I-1962---IV-l~71



(~-2)* r .. 7.981 + 0.836 va - 0.043 pl"IIl
(5.079) (0.024) (0.020)

R2
XI 0.966 DW :riO 2.02

12

Semple period ::I I-1960-IV-1971

ow III .1 •.69

(5-1)* p'
, I

• -0.704 - 0.165 wvna + 0.232 uMSN
(0.373) (0.077) (0.040)

, I

+ O.l~l pr · + 0.200 pU
(0.010) (0.02)

R2
III 0.935

+ 0.363 iJltI
(0.044)

Smple period" I-1965-.-i"V-l9n

,
where wlfl& III a distrib\.lted-lag woighted average of

I

the- current and tHO past values ot ~a ,

wMSN' ... a d:J.stributGd.-lag 'Weighted average of
,

the three past values of KSN ,
,

wfl4 ... a distributed-lag weighted average of

the current and the one past, values
m'

of R 0
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1

B. Id8J\1&lties

(6-1) C QI cP + Cl .

(B-1) ~ a JfBq + II + ~

(9-1 ) M III If + If'

(10-1) V· C + f + X - H + t-& 3D (statistical discrepancy)

(11-1) vd-V-T

(12-1 ) vna ... V _ Va

Co Estimating Equations for EI:ogenoU8 Variables

IS III -O.?b3 + 00966 rf + 2.106 114

R2 .. 0 .. 913

where .~ is a J"at1.o of yO to (~+ t1h .~ rg
)



III. DISCUSS.ION OF mE EQUATIONS

1. Aggregate Production Equati0nl!

Two production functions were estimated, one for the non

primary sector and one for manuf'act,uring which is a part of the non

primary sector. Due to the iack of quarterly data for invos1Eent

for the other disaggregated. production sectors s no attempt has

been made to estimate production equations for those other sectors

such as social over-head and servicE~" '!he C"obb-Dou.g].as £01'111 of the

production funct.ion Hi th constant x'sturn to sGale was assumed.

A multi-·collineatity problem betwe1lJn employment a:ud stock

variables made it ditficul t to estimate the production function

Jf non-constant return to scale.

'!he production function est-mated hare is a relationship

between real output and inputs of utilized cap! tal stock,

ma..."'l-hours worked, and a technological time trenti. Since the data

for man~hOlll"s worked were not available, employment was taken

as labor input. The estimation of cspital utilization 10

particularly' difficult in Korea due pa.rtJ.y to the shortage of

infonuation. It would be unrealistic, for the prosent, to adopt

the notion of the Wharton Sohool index of cspac.i.'tJr 11tillzation.2
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Production activities in developing nati.ons are highly

constrained by the scare!ty or foreign resources and tho

limitatLon of dol! Jstic fund, both of which are 1:.<) a large e:ctent

subject to policy adjustments. fiJrerefore, the peaks may not well

represent possible ".full". capacit,· utilization U11der these

peculiar circumstances. It could be quite controversial

assumption, but we still assumed that, by introducing intermediate

imports and money supply', the production equatiolls would be able

to reflect the variations in capacqity utilization caused by the

availability of intermediate impoI't.s and real caah balances.

'!he intermediate imports are very scarce re:,ources in Korea

as mentioned above, and short-term fiuctuations in imports are

rather significant, for imports al'e very sensitive to polley

adjusbllent. (see Figure 1) Furthermore, it would bEll very

expensive for producers to pile up imported raw lllaterials for future

1"ai.D3' dBt1S, mainly beC&U88 of bigb. interest cost..

Real cash balances are to some extent a fact.or of prod'..lCtion,

and they surely facilitate the prc1duction process. As real cash

balances change, the degree of capital utilization is assumed to

change, and, oonsequently, also producti.on.

It is immaterial whethex' this value in soma form
of separately measured production, because of
facilitation of the productive process by cash balance,
••• total product changes when real cash balances
change. To some extent it iSI clearly true that real
cash balances are a factor 0.£' production; they reduce
the other resoUl'ces requir~ for a given level of
production, by facilita:ting payment.)

'3
Bailey 14, p.59 7.- -

liliJ
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lJhe coefficients on the imports and moneY' S\1pply variables

Ae!'\!I thus regarded as the shares ot 'the utilized capital stock

attributable to the avaUabillties ot imports mel real money MlJ'Pl,y,

respectivaL,y. or course, in the short-run, the m.an-hours worked,

i.e., the utilization ot labor, ldll also be influenced by the

avaUabllity or imported inputs and money supply. However, the·

labor torce in Korea is still relaltively abundant at reason.able

cost, and the change in employment is much less rigid than that in

capital stocko 'lbe van.ation of man-hours wonce(i due to change in

imports mel money supply, thus, VIIS not seriously taken into

account.

Our production function will take the tollo1rlng torms:

Neutral teclmical progress at rate Dl, for ElXSmpla, can be wri. tten

wi th a single parameter b( (0<0« 1):

Q .. f;nrt t Ll-C<

uhere K .. capital input

L • !atJOr input

t III time

••• e ••• 4 G ••• 0 W •• ~ " 9 • r C • oa ~ (1 )

ar divid1ng (1) J both sidesJ by L:

S a ,JUt (!}tl't.
1. L

BY' derivation from (2) in logarlthmic tOrB:

(2)

Q K
log <r> ... mt ... )(.1og (r) 0.0 ••••• 0 •••••••••••••••• (3)

Equation 0) can also be written with threel parameters bY'

1ntrodu~tng rl and MS:



log
K Hi<i) :II m+, ... y log (r) + 5 log (L) +~log

lIhere rf ... intermediate imports

MS • real money supply

m
(L) ••••• (4)

18

Ass WIling t'>\ III Y ... 5 + '" :

Q III emt K'Y' K5 MBA. L1- lX
••••• o ••• ~ •• ~ •••••••••••• (S)

Non-Pl'imary Aggregate Production !JWltt(~. With intemediate

imports and money SUPPlY' weighted by a polynomial distributed lag

technique,4 a Cobb-Douglas type of non-pr.1.:il.lU7 production functions

were estimated in logari tbm form. According to equation (1-1), the

shares of capital and labor inputs were 68 pElt' cent (~. y + 5 +A)

and 32 per cant (l-qQ, respect:i.vely. '!be share of labor, )2 per

cent, seemed too small. because the est.1.mated average labor costs

in the non-primary sector was, over the s~J.e period, ~roD.matel;y

39 per cent of the total value added.

As Figure 1 sh;>ws, sinca 1965 the averq:e annual rates of

changes in intermedi ate imports ha.ve been rather steady wi th a.

slightly- ~wnward trend. 1hW3 Jl it was assumed that since 1965

variations in the ava11ability of intermediate imports would not

seft·iuusl,y a:f".tect capital utilization. Another assumption drawn

from Figure 2 was that a distinct· seasonillt,· (It -non-primary

production activities has bean developed since 1965. '.thus,

.reducing the S SilJPle size to 25, from IV-1965 to IV-1971 with

4
See footnote 12.
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some logs. and by including s9S1Sonal variablell'. a new production

function ot the non-primary sector was estima:1ied (1-2). 1he

variable of intermediate imports was not included as a significant

determi..n~~,bUt;lthB(S8QSOnaILlm;m.lmillfJ8,:llere \indl~, as expectted.

'nle new shares of capital and'labor i.nputs ere, ~cordi.ng to

equation (1-2), 63 per cent and 37 per cent, respectively. '!he

labor share of 37 per cent was very close to :39 per cent, the

estima.ted actual share of labol' costs in t1l6 llOn-primary' sector.

The imputed annual averagel of the margin.1l1 pl'qs:i.cal

productivi. ty' of capital, over t.he period of 196)-1971, vas 16 and
.$

15 per cent according to equations (1-1) and (1-2), respectively •

Thus, by introducing nine per cent of averQg8 annual infiatLon,6

the annual average of the marginal produ.ctivi'liy' of capital at

current prices was estimated at. approximately 24 per aento

Considering general. interest rates, this rate S~aM reasonable.

Similarly, the annual average of the IfW"Ip.nal p~cal

product!vity of J.nbor aver the same period of t.i.me 11M estimated

at 58,560 and 69,540 wons at 1965 constant prices according to

equations (1-1) and (1-2), respecti.vo!y. 11'1e:,e figures are ve.r:y

reasonao1e, because the average armual wage EuaningS in the

manufacturing sector from 1963 to 1970 was, .for e:l:ElDple,

spproximately 66,700 WODS at. 1965 constant pri.ces.

-----_.._--------,--
5 V :a tV 'I V ... (1-~ V
-r "'x L L

60Ver the last eight years, 1963-1971, 1-.he average annual
rate at increase in the wholesale priC6 indEII: was about nine per cent.

j~8



Aggregate Manufacturing Production Equation.----........_-----....;;;;---- - It was assumed
t

that the level o£ capital utilization in the man:uf'a.cturlng sector

uould be more sensitiva to changes in the availability of ~orted

raw materials and cash b81ances, than in any other sectors of the

economy. lil Korea, most of tb~ intermadiate ~orta are tied close)

to manufacturing outputs. According to the 1968 mining and

manufacturing census, the cost of raJ'materials was 54.3 per cent of

the value of total shipped products. '!be internledi.ate impor'tS 'Jf

21]..1 billions of current wons in'1968 was more than 50 per cent

of the tot.al. manufacturing raw ma1~rial costs, L~09.6 billions 0:'

current wons.

It seems reasonable to postulate that the D1anufacturing sector

is, i.n regard to capital utilization, relativeljr lnora sansi tive to

the level of cash balances than In()st of the othf~r sectors. 'rhe

more money, the more a.ddi t.ione.l stocks of raw ml:lteriala and outp·.... ts

can be maintained, together with more fund for (ieferred payment

and market expansion. 'lherefore, the shares of capital wllich m.l.:~

be attrlbutead to changes in interJl1ediate importl! ann money supJ:':'/

are re~a.tively' larger in manufacturing than in the non-primary

sec tor as a whole ..

Since the seasonallty of manufacturing production

actlvities is not as distinct as that of the non-primary sec ":..:r,

estimated equation with seasonal dummies was not desirable.

'lhe share of labor (1-3), 31 per cant, was very' close to

the actual proportion of labor costs, approxlmately .30 per cent

out of t..otal value added in manu.£' acturing sector.
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'Dle estLmated annual average of the marllP-nal physical

pl"oduotivi ty ot capital in the manufacturing sector wa..~ )1.1 per cent

and that of labur was 73t191 wons at 1965 constant pr-lcei:, Thus,

the annual average of the marginal productivity of capital at

current prices wsa epproximately !~ per cent.. 'l'hiB f1.gure sems

very reasonable considering both the bank and markEr!; rates of

interest over the corresponding period. 7 'D16 figure for margiual.
labor producti\'ity is also acceptable, comparlng wlt,h the average

annual earnings per head in ms:nu.facturing se<rtor, 66,700 wons

at 1965 const2llt prlce~.

2. Consumption Equatiom--
Only one aggregate privats consumption i~ction uas

considered in this peper, due to the lack of appropriate quarterly

information for disaggregated consumption ~)(mditures. While

assuming consumption vas dependent on lagged incomes, some

qualifications were introduced. Income W8's lIdjust.ed for taxes.

Money supply (or 9w~k of money) was treated as a particulBI" wealth

vari able, 1ih1oh,Il~ 1n..fiwmoe . I:JOItsth'ffe1t8" spm:uii.ng bohaviour. 8

7
'll1e average bank rate of interest on maLjor loans over the

sample period liM h.1.gher than ~~o per cent bet'ore som6 addi tiona!
costs, and was not lower than JlO per cent OL privat~ loans.

8For the influence of wealth variable OZJl consumption
expoodJitures, see following rej~erenc6S: Ackley fl., pp. 273-279 7;
iClei.n /l.$, pp. 19-20 7; zeUfuar r25, pp. 55;2-677; Zellner, -
.at.ar: r26, up. 571:>81 7.. - -
---..cI.~""";' ..
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The coefficients on lagged disposable income were significant

ranging back four quarters. There was no significant relation

between current consumption and current income according to the

est.i.mated equations (2-1) and (2-2). It seems that a shortr-run

lag effect exists due to psychological and inst:l tutional reasons. 9

First quarter lagged ir..come had more influence ()n consumption

"than second and third quarter lagged incomes. !he magni. tude of

i'ourth quar·~.er lagged income co~f'ficient was the largest a.mong

the four lags. '!he reason may bEl that the fourth quarter lag

~oefficient explains the e.ffects of' spending habits in the

prevj.ous year and the seasonali ty of spending. According to

equation (2-1), the imputed MPC ~ri. th respect t.o disposable

income wa.8 approxL'llately 0.96 J which ,,,as very close to the

actual values of MPC over the SaMple period, 0.97.

The muney supply va.dable was weighted by the Almon

polynomial distributed lag techrLi.que. 10 When the money variable

was taken into Recount, the equat.ion was statistically improved,

particularly in OW value (2-2).

-------------
9
Ackley ;-1, pp. 255-257 7.

10
See footnote 12.

2J
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3. InTe8tramt Eqw!rtions
p

A Ternan of the fimble accelerator originated by' Chener;y

11
and Koyck vas adopted. 'lhe determinll1ts of investment included

changes in outputS) the stock of money', and the avaUabllity ~

forei~ capital. Since a l~LI"ge amount of 'investment goods are

imported cOmMOdities, the 4'9'wabillt;r of ,foreign capitaL has

been one of the cri.tical detremi.n8ilts of desired capital formation,

especially in machinery and equipment.. ']hIS stock of liquid ,assets

represented by money supply is a particula:rly' significant factor

for construction inves12llent, where capital cost is relatively

grea~r than in o'ther fields in regard to :retums. It appears

that the rate of inves1.:ment is strongly COl1S'trained by the supply'

of f\tnd (domestic and!or foreign sources), &C1}ording to the

estimated equat.ions. '!he time structure ot tbe investaa.ent process

was taken into account by us·s of the Almon poJ.ynomial distributed

12
1ag atruemrs.

Fiva investment equatLons vere considered as bohavioural

equations: (1) total fixed capj tal formation (If), (2) res1d,ential

h M
COnstructioll (I ), (3) non""rtmdemtial comutructJ.on (I ), (4)

investment in maebi ner,y and 4~quipment (I-~l)Ii md. (5) inv6l1tor;y
i

investlD.Eint (I). In the actual forecutlni: process, goW1.'mIe'At



construction (res) and other fixed capital inv'l9s1:ment (lo) were

exogenously astimated through the magnitudes of government

investment and development loan and the total forecasted values

of f1, flh, and rg (see sppropriate equatiOrlfl on page 10).

'!he determinants of total capital fonnaUon were changes in

the output of the non-primary sector,13 monejr supply, <md gross

long-tenn foreign capital inflow. '!he seasonal variable for the

first quarter was also included in order to take in ro accotmt the

SlOlldown in construction in ~ntertime.. During the sample period,

more than 21 per cent of GNP was spent for fixed capi tal formation,

of which more than 40 per cent was financed by foreign savings.

Under the 81 tuation of imperfect capi tal market, the availability

of domestic f\md has also play'ad a decisive :role in the process

of capital formation in Korea.

Residential building construction was assumed. to depend

posi tively on income and negatively on the housing stock - that

is, at higher incomes, more is spent for housing, and the larger

the housing stocks at EtnY given level of income, the less is

allocated to shelter. '!he ELflner type of permanent income theory

for investment was also adopted in equation 0-3) u..~ing changes

in income and money supply. The lagged value of residential

building invesment was included to t2ke into account the e.ffect..s

of changes in income and ot mcmey supply lagged more than three

periods. '!he seasonal factor nas also includ.ed in both equations.

13Primt~ sector producti.on was excluded because of strong
seasonality.
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'lbe most acceptable specificst1.ons of investment expenditures

in nOll-residential buildings were obtained through the Eisner type

of model. 'Ibis included changes in the outputs of the non-primary

sector, the level of money supply', and the dtmrmy variable for

winter. '!he lagged value of investment axpencli tures was included

in order to repreRent the effects of changes in the ou~uts of

the non-primary sel~tor and in the money supply more than three

periods back.

Investment. in machinery and equipment Vasl dependent upon

changes in ei ther non~primary output or ou~ut of the manufacturing

sector and the inflow of long-term foreign loans. '!he foreign

capi tal inflOli "las such a dmrti.nant determinant, in this category

of investment that the relative role of the accelerator version was

markedly diminished as compared wi. th other categories of investment.

A shorter time structure for this investment process than the Almon

dist:t"'ibuted lag struc ture (refer p. 7) was thus as good as, or

better t,han, the latter from a statistical point of view.

It was assumed that the larger the ou~uts, the more

.addi tional inventory was accumulated.
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4. Import Equations

Total imports are disaggregated into (1) machinery and

equipment, (2) intermediate materials (total commodity imports

mimls imports of machinery and equipment c;tnd grain), (3) grain,

and (L,) service including factor income. Imports of grain and

service are treated as exogenous variables.

Imports of machinery and equipment i>lere strongly related

to long-term foreign loans and the. ratio of effec tive import

prices to domestic "tJholesale pri.ces. As mentioned earlier,

mach.iner~l and equipment imports have been highly constrained

by foreign loans. In 1970, for example, nearly 50 per cent of

total imports of machinery and equipment ~I/'as financed by

foreign loans.

Imports of intermediate materials were related to output

in the manufacturing sector and the ratio of effective import prices

to wholesale price indexes.

In order to explain and. forecast the \molesale price level

or rate of inflation in Korea, an attempt l-laS made to develop a

Harber-gel' type of the ~ynamic model of inflation. 1h

14
.. h ~8 ~'q ~-~ ~H!U:'erger ~ , , pp. ~ ... , -:.:jv . $



The rates of price changes 'uas taken as the dependent variable

to be explsLned.. It would not be advisable to take the level of

price a8 the variable to be explained, because of the strong

upward trends in the variables \mder consideratJ.on. ']he rate of

inflation itself is an important policY' variable, and policy

makers orten prefer to use the I"ate of price r;lsos instead of the

change in the price level.

From the short-run point of view, in addltJ.on to the changes

in money supply and income, t.hrEJe more "autono1lQDus" determinants

of inflation vere taken into account, nBlllely, foreign exchange

rates, public utility prices, BJ1.d prices ot rice. These three

variables can be treated as "autonomous," because the changes

in these variables are very" strongly dependent upon policy

decisions, at least over the short-tam period, seq leas than

a couple of years. '!he quantity theory of monEty tells us that

price changes can be eJ!Plained by the changes in the money supply

and in the availabll.i ty of goods and services, wi thin a glven

system of institutions. Indeed, this theory 1191 accepted. in

explaining a long-term inflation.

A detailed axami nation was Inade to inquirEl into the ~am:i.c

paths of increase in money supply, incame, and foreign exchange

rates in order to take into account their ruu. effect upon the

level of prices. 1be effects of other factoJ,9S, e.g., wages and

expectations, were also analyzed. thoroughly. Although the

price o£ rice and the public ut1Jit,. prices are not functiona.Uy

related to prices but are ComponEl11ts of the price level, i t wou.l~

456
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be still reasonable to take them as independent variables, because

their changes have been observed to be "autonomous" in regard tel

the short-run price nae.

'!he result found for the wholesale price ind,ex using

quarterly data is summarized in equation (5-1). '!he ~lan&tory

power of this equation is excellent and the result appears

reasonable. Equation (5-1) suggests that i t tU~9 about a full

year for an increa.se in the money supply to ha"Te ita full

influence on the loIholesale price ~ndex;5 and something like two

and three quarters for the exchange rate and income,

respect!vely.

'lhe coefficient of' chmges in incomes (both current and

lagged) is about a quarter (- 0.165 x 1.36),16 indicating that

a 10 per cent rise in r.eal income, other thing8 being equal,

causes a fall ot about 2.5 per cent in the price level. The
_ t _

coefficient of the lagged ~hanges in money supply is about a

qu&rttU", indicatLng that a 10 per cent increase in the qumttity

of money causes a rise of 2., per cent in the price leVel, other

things being equal.

15Harberger suggested about two years for an increase in the
money supply in his study' ot "DynSIDic of Inflation in Chile."

16
During the sample period, the growth rate of non-prim~

production was about 36 per cent h:i.gher than that of income as
a whole.
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More than about 35 per cent of the total weight of the

wholesale price index is accounted for by int.emationall.y traded

goods. Hence a 10 per cent devaluation, for exanple, would

virtua.lly a.utomatically raise tAhe price indeJl: by about 3.5 per

cent. About 13 per cent of the total weight of the wholesale

price index is accoun"ted for by" public utili1iy i terns and about

fi ve per cent, by t.he indirect etf:fect on production costs attributed

to public utilities. It appeaz's there is a. tendency for. the

sellers to take the p1wlic ut.il.i t.y price risEI as a sort of signal

of fUl'ther i.nflation, and to raise tht-ll.r own prices. The weight

of M.ce .in wholesale price indeoc is about. 10 per cant, indicating

that i::!. ';) per centinc;:-,ease in the nrice of rice would automatically

l'Cl_lse !.:.~;e price index ':)y ao{)ut one per cent. i\.gair. the producers

of:) the.;' food i terns rna.;;" increase their own prices ,·men k"le price

of rice increases.

The role of wage ra.tes and. expectat.i.ons was assullled to be

some1-Jhat significant in determining prices, but we failed to

prove that empirically. It S6€1illS the wage rate in Korea is

"led" by the gonSl'al price r.lse, instead of the other \~a:::r around,

due to the wtistence of relatiV"ely' '!plentiful" labor supply.

It seemed the role of expectat.:i.on in the price rise in Korea. was

prominent, but it W8iJ diff"lcult to explain it empiricaLly.

The absolu'te sizes of the coefficients of both the changes

in income and stock of monej.":9 a,bout a qll.art.er, are much &r1aller

than the Magill tude ona may nonneJJ.y expec t. However, the magni tudes

~.f the cop.ffi(. ~.~nt.a tOIDld in the equation (5-1) appea.r ver;7'
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reason~ ;'e. Since approximately 70 per cent of the to ..al weight

of the wholeeale price index was acCOWlted for by the commodi tietJ

related to the above three variables (exchallge rates, public utility

prices, prices of rice), slightly more than~~ of total

changes .:.n p;r'ices was left to be expla:tned by the incr~ase in

aggregate in~ome.

Over the period 1964 to 1971, the money' suppl.y increasfJJ at

an annual rate of about )0 per cent, out of which about 11 per c en t

1 "

(= 5.6 + ).0 .,. 1. 9) I i was believed to be associatod wi th the

illcr-eased exchange l"ates, public uti].'. ty prices, Bll1d prices of

rice. Assuming the real outputs of c01TlITlOdi ties related to the

above three variab:.. es, wh..i.ch ,J.mounts to about 10 per cent. of the

total income, increased at eha ~ame annual rate a.sl income (about

13 pel' cent), approximately anothe~' 10 per cent (13 x 0.70) of

the money Supp.l;'" was believed to be associated wi t~ the. increased

proG.uction. 'Ihu.J, the remaining rline per cent of the average

annual growth of the money supply. which was slightly more tharL

a quarter of the increase in the mone·9 supply DO x 0.25), wa.CJ

le.f ...., to be as~ociated. lid til. +..hr: changes in prl:es Clf the rest

of COl'ii'Ii1OditieB •

17
See Table 1.
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Table 1: Magnitudes of coe.t'.f'icicmta md averag4' annual growth
ratea of price variablers, 1964-1971~

:::::==':::"-======= ====-=-========..... _....-_--.......

Name of
variable Coefficient

(1)

A" erage Qlmual
1'"a te ot increase
(per cent)

(2)

Average annum
vholesde price
incre&.88 associ Lll.t.ed
wi th the vari mhles
(per cent)

(,3) .. (1) x (2)

EXchange
rate .363 15.5 5.6

Public
uti.li ty .200 15.0 3.0
price

Price of
rice .121 15.3 1.9

Total 10.5

:::0.================, ._-"--.....::=- _:==========



IV. SOME APPLICATION:.

1l\ the trial cal~ ulations w.dJ:lg the present modal, (1) two

types of ex post tests were exper1:rl!4!Dlted m.th and. (2) ex ante

forecuts were also computed tor the years 1972 aind 1973.

1. Ex Post Test of' the Model

BE post ~I'8Ca8ti.ng has the advantage of tef!lting the forecast:lng

ability of the model. Since good Eurt.i.mates of the predet9rmined

emg5'1Ous variables arc av&Uable, ,no can t\void etrrors in the

assumptions for the «mgenous variables.

'!he J.+nt type of test provides intftrpolat.i()n from 1968 to

1971 by' two-year interval (uhich is called the "j~inal test").

Predetel"Jlined variA.bles vere inserted into the f:1.rst quarter of

1968 (and the first quarter ot 1970).. ']he systanl1 was then

recursiv~ solved 1d.th iterations as a dynanic I1I1Odel through

the fourth quarter of 1969 (and the fourth quarun- of 1971) 0

Filmgenous variables were assigned their actual v.u.uea for each

quarter's solution, but lagged endogenous variables were

generated within the model a!'ter starting from given initial

condi tiona. aNP imputed. trot! the c::l6mand side Val:J equated vi. th

total ou1:puw gell8Tated from production functions bY' treating

the differencea as a categoI'Y' of inventory and trtatiotical

dlscdepancy. 'Ihe results of this simulation ElXplsrimcmt are tP-V8!l

in Table 2 and FigtU."e8 1-6 in the App8lldix.



Tablo 2:

.......

Actual and Si.mulated Values of Seleeted Variables,
1968--1971 (ex post interpolation of int,ernal sample
data) ..

billions of 1965 wons

Year
&
QUa~ter

r/la
""'1c-",tr-'ua-ro;-'-6JmiJute<1 ICt'uaI Compu~ea ACtual COmpute<!

___c:........,._.. _~._~ ~ .. - a_.~---._--

196f3 r
163.33 167.5:1 5J.t.25 55.88 51.83 59.'73.1

IT 200.05 200.38 65.30 65.60 80.67 78.00

III 207.611 ~~Oh.17 69.55 70.27 83.22 80.66

IV 224.96 223.32 73.91 76,13 107.26 93.)4

.1 :169 194.87 190.58 68.hJ ()6.69 65.1h 72.17

II 227.91 226,53 1'1.74 78.28 105.50 103.5it

III 242.70 240.6h 82.80 86.30 113.66 108.85

I"v 270.35 269.50 92.59 93.50 123.46 114.0)

1970 1 218.28 222.02 78.8) 79.33 75.21 76.54

II 265.5'1 267.00 9L~. 23 93.13 107.78 104.44

III 273.29 274.15 97.72. 101.23 106.03 101.41

IT 297.82 299.87 108.49 1l0.96 12T~74 1)1.01

1911 I 252.6J.& 254.80 98.79 93.28 78.46 75 ..10

II 30'1.83 J06.41~ 1l.'.90 109.50 1~5.06 105.69

III 302.66 296.82 116.86 112.60 106.08 115.86

IV J27 .. 33 324.67 120&13 121.98 138.94 138.ll

- - .. .. .sa _ ~,.......-.., .... _.= ___-......._ -- _-.._.--..... 0- .~_..-..-__.."..______ ....-
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!able 2; ContiDued

:: = Emz:; eeL gg.

Year

"QlUrler Xctu81 eJmpu'ted Actual COmputed

,
p

IctuaI ~omputed

'!968 I J.02 3.15 "/3 ,~.) 78.83 :I.yr' ? ~ B(}''''. . ,,11_
.l '. (

II 8.0'7 5? .26 88.6h 86.03 1.66 1.74

III 3.63 0.8'1 87.87 83.68 ()~58 0.69

IV 8.55 7.23 101 ~O.l. 94.)1 1.98 2.53

l.969 I 2.73 l.~. 91 88.,98 82.16 2.28 2.,41

II 3.25 9,,47 111.23 109.10 1.67 1. 76

III 8.07 8.40 117.28 140.14 0.88 1.15

IV 8.56 8.03 120.41 127.51 1.63 2.32

1970 I 3.39 5.60 102.50 106.98 4.28 4.06

II 14.19 11.13 113. \)1 105479 2.36 2.57

III 10.99 10.,72 122.61 118~24 0.70 o.'l)

IV 8.8S 9.89 140 ''''''' 158.89 1.59 2.09. •'4

19n I 5.27 5.92 123.68 D.h.Ol. L76 L,O

II 12.28 U.93 160.17 142.95 '2.21 fl"
j,.1'./ !

In :LO.J5 9.21- v~,: .l4B&57. 2<;8~. f) "u~ ~ ... ,r:'"-

IV lO..5~ 11~2 , l46.,56 S 49 ~) ~ i -.:;.
~.. .

~~~---t-,~.:'_""=-"l.~~~r.l",~5'-~'.""~"."""""'''_·''"-''''''*:>_'''-r._~....",,,--_._c·_;o_~=4:>.U,-"'-"".aL""""t.o",:""". ____-"'!-M:""•.,.;;;.r...·..-...,.'rt:~""'I":·"":·~(.·;~_",,,·-;;,;-;;.r .. -.._.• -.$:_~"'--;-_"- __.." •• _~____ ~_,.~_,,..~,L

.-_.- ......... kt;.~~'_· .."1~~~.A'aI!'_;.~-;:~'..v.u,;:~,;::.::::r~,-.-,JI;:t,~"!' __-;'-..~rJ!:-~ ..~~·.,..·s~"="":I_·_{..r..ji....,,·'''_lI·..,!C~~::l''Pl'C1-~~·~.....,.~-...,'!?~-.r~--''''f~1r~_ .......:.;,"k ..'...-~..:.·~-_·-. ~~- - -. -~?~~-.~~.-,..
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'Ille second type of test provides ext~apolatiol1l beyond the

terminal saq>le data, IV-I969, for the years 1970 ~Illd 1971. A Dev

set of equations based on saq>le data, I-I%2-Iv-1969, Wd

estJ.mated (see Table I in Appendix). Ex post eactr~lpOlatioDBof

a model outside the s8Ilple data provide better tests than do ex

18
post calculations using intemal s.pIe data.

'!he system vas again recursively solved by the Sea8 vqs.
as for thl3 first type of the testo Again the exogenous variables

were assigned thei..l.... actu.ll values for each quarter's solution,

and the lagged endogenous variables were estimated vi thin the

system. '!be ex post extrapolations 'were in most CBS"8 a.B good as

the ex post interpolations in u,rms of forecasting ability. 'lhe

resu.l ts are shown in Table J and Figl1re 1-12 in Appft1d.ix.

While the quarterly estimates of Vna, vJIl, If, rh, 8ftdP~

were very close to the actual values, the estimates of rr: wen!l

not as close as the others. The imputed annual forecasts fNa!

c
the quarterly forecas~ of M wen, however, fairly close to the

c
actual values. It seems that M is v,ery sensitive to trade

policy adjustments.

1he annual average growth rates of the estimated GNP were also

calculated and compared with actual l~vth rates. 'lhe results are

shown in Figures J and 4. 'Ihe forecasts hit the te:nri.Dg poi.n~

(peak and trough) surprlsingJ.y wall. 1be model predicted the 1969

peak and 1970 trough ;dth very 11ttlt, underestimate of the peak and

46b



Table 3~ Actual and Simulated Values of Selected Variables,
1970--19'71 (ex post extrapolat..i.on outBide the sample data).

bill:lons of 1965 wons

Year
vna vm f'

&
'XC f:uaI r;..,ompute<:IQUarter ActuaI COiiiPutfiI AchueI COl'l'put8a.

1970 I 218.28 227.13 78.8.3 87049 75.21 76.54

II 265.57 260.32 9L4.2) 93.)8 107.78 104.4'J

II! 273.29 275.06 97.72 99.89 106.03 104.23

TV 297082 292.69 lOB. 49 107.73 127,74 140.42

1971 I 252.64 254.28 91'.79 103.hL. 76.U6 74.38

II 307083 313.68 11~).90 108.76 115.06 102.92

III )02.66 302.69 116.86 li6.73 106.08 117.34

IV 327.33 322.36 120.13 115.84 138.94 150.04
= = _.-

--
Year

& ~ ~
,

p
Quarter AcfuaI eomputed IC'Eua! Computee:[ Actual COmputoo

1970 I 3.39 6.47 102.50 ill. 48 4.28 3.97

II J.4.19 10.57 11.3.01 104.50 2.36 2.47

III 10.99 10.73 12:2.61 li6.03 0.70 0.78

IV 6.85 11.28 14/).. 7'( 155.44 1.59 2.35

1971 I 5.27 7.36 123.68 120.03 1. 76 1.57

II 12.28 11.18 160 ..17 140.93 2.21 1.92

III 10.35 10.93 15~5 .15 150.76 2.82 2.90

IV 11.69 142.31 140.66 5-.49 6.01

- -== .. .Zuse: = 2 e:
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OVOrs8~te. of the trougho The extrapolation was even able to

pl'ed..,.;t one of the deepest trougbs af'ter the ec::onClClT achieved the

highest peak in our history in 1969.

2. Ex Ante Fo~caste
""""Zl _,. .1f9t..

38

The

results ~\?~ shown ill Table 5 and Figures ~l-6 ill the Appendix.

a.lr:m shown

~o the medal i'or't':casts, - t.ne aUllUB.l Z'D:lk;> of G}IP grm'Tth in 1972

1u axpeqted to be down to about ed.ght par cent, the lC\''last growth

annual

...~~ 7 19-"-"__'l:~~'6,;,<o:'r..-,- ......~",-••:;~~~..ztT' --

Korea n,)V }.(Jf:.rI18nT.. Im.rh:ttute C16}'"
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Table 4: predeteminad Exogenous Variables Used in the
Forecasts, 1972-1913

--:-",,- .-=.. M,i==:-::_:._=.v-=--===========:====·=··=-=-
MSN FL

Units billions of billions of wonl wonl billions of
current wons 1965 wons /dollar ldollar 1965 wons

1972 I 360~~36 200'.94 382.75 240.91 43.93

II 366.96 210.64 397.56 239.61 49.82

III 385.61 213.11 J.,l0.34 210.24 57.62

IV 421.11 226.42 l.U7.12 261.68 62.39

1973 I 425.26 227.9°{ 426.13 262.22 47.62

II 433.04 227.56 44,3.60 257.. )2 54.00

III 455.13 233.34 451.84 249.84 62.46

IV 496.95 250.45 465.39 241.85 56.79

E ~ ai cg
-billions of billions of billions of billions of

Units 1965 wons'; , 1965 wons 1965 wns 1965 wons

1972 I 99.67 76•.44 15.40 .32.52

II 123.46 94.49 23.65 36.25

III 139.1] 106.49 29.15 38.77

IV 135.20 103.48 41.80 b.5.n

1973 I 120.86 96.18 11.25 34.91

II 149.40 119.6) 26.49 39.15

III 168.37 134.82 32.65 1£1.87

IV 163.62 1)1.01 46.82 1&8.12

=
,

468



lIable h: ContiJ.~nnd.

.--...... -~~._ -'-'_,Il:l~- ." ~ " ..-,_..-.____==~.f<tFFiiF~

~ "'........ --
I!

}{~ Lue. r!!l Va...f'I
'1lI!IIIN&i'I!-. 1I.iiL~~••'PMZ7=_ .......-., == ...1-'11.... • ; -billions of billions of milllon thowaand billions of
Units 1965 wons 1965 wons persons persons 1965 wons

- -_.......

1972 I 10.26 27.19 5.11 1256 24.29

II 13.87 37.82 4.66 1140 62.65

III 20.56 39.67 5.23 1318 34.13

IV 26.82 42.36 5.60 1437 272.32

1973 I 7.32 34053 5.26 1310 25.26

II 9.90 40.38 4.80 1164 65.16

III 15.56 43.21 5.39 132) 35,50

IV 20.31 45.37 5.17 1456 283.21
=-

T pu t.

billions of
Units 1965 wons 1965=100 1965::100

1972 I 52,,28 162.86 116.89 L~9

II 73 .. 64 164.49 li8.77 50

tIl 73.15 166.20 119.87 e'l
...'

IV 87.66 In.32 124.76 1.':'2...)

1973 I 56.16 181•.82- 128.71 53

II 79.06 186.03 132.76 (14..)

III 77.77 188.02 135.32 cl5..)

IV 93.56 208.74 140.84 c'6..)
- .._.._---__c



'.fable S, Selected Forecast Values, 1972-1973.

billions of 196, wons

Year
&

Quarter

t

P

1972 I 276.09 108.IA 85.32 6.)0 129.33 2.97

II 331.74 117.65 121.h8 12.16 141.56 1.70

III 335.08 131.20 115.41 9.62 166.12 1.45

IV 363.86 140.02 13'7.24 8.90 174.32 1.89

1913 I 304.46 126.52 86.40 4.71 142.28 1.96

II 362.)2 129.70 - 1J)..O) . 12.18 151.29 2.01

III 367.91 146.57 12~;. 24 10.32 175.76 1.86

IV 402.42 158.01 152.68 9. !11 184.01 3.18

::.::...-~~:>-========:;=-=====================



V. CONCLUDTIlG R1!HAID'

'!be present paper is a progress report and ld.ll be only" one

contribution to a series of Korean m~j\.cro-modelsOJ 'the ancestors

of this model have been used to make a n'lmlber of annual. forecasts,

providing helpful tools in fomulating the national economic lJlans.

Since it was our first experience, in building a quar·terly model

of the Korean economy, it will set the 5 tage for more work and

further improvemen t to come.

The limitation of our quarterly data is one of the most seri.ous

problems in developing short-term forecasting models.. As the

short-term model develops, a systematic collection of quarterly time

series data will be highly valuable. At least tw more production

functions, for social overhead and service industries, C81l be

separately ~stimated when the data on capital stock are available.

Inventory might have to be subdivided into agricultural and

non-agricultural groups, and imported raw materials and other

imports. Consumption expendi tures might also be needed to

disaggregate into durable, non-durable, and service cons\wpt.Lon

expendi tures.

'!he exogenously estimated values of government investment and

other investments (construction in elE!ctricity and private non

building construction) are especially unsatisfactoljr and we need

to develop better wqs to estimate those values. Prediction of

the innOlf of long-tern foreign loans is also very ~lifficult,

yet it is a very significant determinant of fixed <:api tal

L. '71
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for-foD and aachiDe1'7 imports. '!he 1nflOll ot long-tem 1"oreie;n

loans 'depcc1s larPl1' llpora 1O'\l'eJm1IJIlt policy dic1a1cms 8l8d

intema'tl.onal econoa1c _ polltioal cond1tiCJJ!;l8.

It would be deGirable to int.roduce lome relations betwe the

quantiV ot money suppUfJ,d aud the effective denand tor money, I1nc~

the role ot monetar;y policy 1s wry impcrtat in economio

fluctuationR, growth, 8J1d stabiliBat1on~ 1h4!l role of eaah balm"••

is so prominent in the processea or pr04uct1.on, investment, IlI1'14

constmlption. ']he exogenous treatment of the govermnmt sacter

(government consumption, investments and loan, and. tax nmmuae),

is not desil'able. It will be smsible to d10tinguish betwcN1l\

induced government a:xpendi tures and autonomous categories. 'Dum

some equations also can be dev f1lopoo. for the induced part ot the

expendi tures. It will &1ao be pc.ss1ble to introduce sClDe tax

equations into the model. Chong Kee Park 6'Id wan-sun K1:m at IDI

have recently deVeloped a number o! projection 8qt1ations tor tax

revenues.

All tneSS .1mprov....atC require substmtial reseer.m work, but

they are all feasible and can be added ~ the baaio systEn preamted

here.
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Fi.gure 1: Actual and Simu.1..ated IJ;:U "'-::...;> uf v:·,'J., ~ 96t-l'-;71
(ex post interpolation of internal sample data),
and Forecasted Values, 1972---1973 (ex post
quarterly extrapolation outside sample data)
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Figure 4.: Actual eDd. Simulated Values of Ill, 1.968-1971
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Figure 10: Actual and Simulated Values of rh, 1970--1971
(ex post quarterly extrapolation outside
sample data)
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'rable 1: Estimated Structural Equations (Based on sample Data up
to IV-1969)

-
...na na .

log (:::....) = -0.186 + 0.386 log (K-J) + 0..140 log ( Ml-)
Lna (0.868) (0.129) Loa (0.063) Lna

MSi
+ 0.121 log (~) + 0.013 t + 0.117 D2

(0.082) (0.00) (0.021)

R2 = 0.946 DW '"' 2.27

sample period a III-196)---IV-1964

~ ~ ~
log (Ii) = -0.714 + 0.359 log (~) + 0.350 log (:;-)

L (0.309) (0.112) L (0.067) L

58

+ 0.018 t + 0.146 D2
(0.003) (0.029)

2
R '"' 0.900 ow = 2.45

Sample period '"' I-1963-IV-1969

r! :: 19.410 + 0.216 V~l + 0.111 vd2 + 0.111 vd3 + 00306 vd4
(7.0)1) (0.019) (0.019) - (0.019) - (0.021)-

+ 0.250 MSc
(0.078 )

DW ... 2.0

Sample period ,.. 1-1961--rv-1969



Table 1: Cont.i.nued

~ ~~ hr- a 91.620 + 0.128 v - 0.083 st 1
(61.548) (0.045) (0.054)-

R
2 = 0 .. 877

- 10363 Dl + 0.931 D4
(005U1) (0.430)

DW = 1.98

Sample period = II-1961---IV-1969
.nai-na ...Ilawhere v := 00h52 V_4 + 0.352 v_

3

+ 0.196 ~~

flh = 1.68~ + ~.062A~~ + 0.090A~~ + ,0,12~ ~~4
(0.B1 ... ) (0.028) (0.036)'" \0.03, I

+ 0.011~ + 0.583 I~ - 2.165 Dl
(0.011) (O.u,).. - (0.017)

R2 = 0.8)2 OW = 2.15

Sample period := III-1961---IV-1969

g i
I = -1.330 + 1.011 G + 2.333 D4

(0.580) (0.056) (0.837)
2

R := 0.919 DW = 1.88

Sample period ~ I-1960-TI-1969

JIleq 1 674' 0 2 J ' net 0 22 J'la ., 2' / -lla1. .... , +. ~? /~v 2 + .1. .l.'\,J;., 3 -I-}__ , ex: i~.'r~L:
(1. 135) (0.102) (0.129) (0. HiG i -

+ O.27J~~5 + 0.713 ?L
(0.129) - (0.091)

?\./- -- r. .:; 1-·
• - "'-.11" ,> ..J\..J

.... - ~ '"1'.-
)~ - ..;,~. i .J

S~le period - IV~19bl---rV-1969

--=====~.=======:======_==_=_= '...-..o.n__- p--- .-..--..,...--....- ..



Table 1: Continued

-
~ '" 8.103 + 0.837 Vm _ 0.043 prm

(5.334) (0.041) (0.021)

2R .. 0.918 DW .. 1.96

Sample period = 1-1960·--IV-1969

~eq = 10.675 + 0.831 FL - 0.027 prm
(3.676) (0.038) (0.015)

DW .. 1.34

Sample period :::I r-1960-IV-1969

I ,

p = -0.485 - 0.162 wvna + 0.195 wMSN' + 0.377 WRm

(0.486) (0.088) (0. 054) (0. 08a)

r'
+ 0.127 P

(0.012)

u'
+ 0.209 p

(0.026 )

2R :::I 0.924 DW =< L 77

Sample period = r-1965---IV-1970
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PREFACE

This paper iB one in the aories of oontinuing KDI research works

which is designed to aid in t,he formulation of ~wund public polic:l.as

anc. to promote public undel...standing of tas-uee of' the Korean economy.

This paper 1s part of a large project on scurOO8 of growth in the

Korean economy J in w'hic.h the authol" intends to identify and measure

sources of past growth in the Korean econonv, to make projections of

future growth, and to provitle policy alternatives regarding growth

va. other coof'l1cting policy objectives.

The interpretations and conclusions in this, paper are thoBe of

the author and do not represent the Views of the Korea Developnsnt

Institute. Finally, I would like to extend my appreciation to those

within and outside ot this Institute who have participated in these

endeavours.

Malm Je Kim
President
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I <) INTRODUCTION

Most studies on sources of growth C 3, 10, 12J have been in the

Denison-501ow L- lh 11 J tradition, in which competitive equilibr.. um

and the Cobb-Douglas form of production function are implicitly assuned,

An exception to this approach is th3 interesting work by Bruno L-2 ..7
for the Israel economy. Alt.hough the Bruno production function may oe

viewed a.s a simple modification of the Cobb-Douglas form, with the

addition of disequilibrium side-condition it is very rich in theo

retical content and empirically estiJDableo In a rapidlY' growing eco

n~ like Korea we can not assume competitive equilibrium in the factor

'.narketa. The Bruno model is particularly attractive in that we can

measure the extent of disequilibrium in the fa.ctor markets in a de

veloping country.

This paper reports only a small part of a large project on sources

of growth in the Korean econow,lo Here we do not intend to go through

the usual "residual analysis If :J which will be dealt with later. Our

:wai.n con~rn in this paper will b13 to estimate the Bruno model L"1

order to measure factor contribution to growth and productivity changes

under structural disequilibrium.., Although attempts are being made to

test the model tor eight industria.l sectors, the nonagricu1,tural 3e,;t~or,

and the total ecan0111Y. the results for only three set=tors h.t'S l'ep0!,·I-"~d

hers" Annual t:Lma -serisa data for 1957-1970 are used for t.he follv-r.illg

three sectors: 1) manufacturing; 2) electricity, water and sani t:.ary

services.; and 3) transportation, sltorage, and cammuui.:;a.t.iGn ..

h99
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The ~eoretical properties of the B:-1mo modal are briefi;y

~Zt~d in Seeticn n, the empirical x~emllts are reported in

Beution ill ,and in the last section ccmcluding remarks are made

f.is THEORETICAL PROPERTIES AND ECONOOC IMPLICATIONS OF,'TlJE BRUNO
MODEL

'!'he Bruno model' consists of the following three equations.

(1) 2
Production funatian :

At 0(, ,-«
V '" A e K L a. mL,

where V m output ~ K lIII capital, L III labor, t • ti:me,

and A> 0, 0< 0<. <10

...

(2) Factor share equat,iong

V/L .. c w + d,

where w cr real wage, and c >00

(3) Wage equationg

aV/aL III P 11 + q,

where p ; 1, and q F 0 0

1
For the detailed disCWls10n on the prop$rt.ies of the model

see Bruno t: 2, ppo SC-,5Jo
2

Constant returns to acua and exponential tecbn1cal change
are assumed.

,00



The parameters are assumed to have the following re1.aticmships.

(4) p. ( 1 - 0<.) 0, q .. ( 1 .... o() d .... v.)no

The conditiCll8 ot positive and d1m1n1 shing marg:JnaJ. factor pro

ductivities require the following restrictiCD8 8JDOIlg parameters I

it m>0, then 0<0( <1 j U m<0 I then -1 <miT<0 I and 0<0(,<1,

where y IS VIt.

Now we summarize the economic jmpl:J caticKua of the model.

10 echnical Chang!

The ratio of marginal produc."tivities can be written as

This implies that when III is positive (negative), for any given KlL,

( -;,V/ aL)/( av/ dK) will inCl'"easo (decrease) as t rises. We also

note that as t becomes large the second term of aquation (S) will

vanish and the expression reduces to the Cobb-Douglas case. In the

Bruno model, teclmical change is neutral onlY' asymptotically.

)
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'l'he elasticity of S\1bstitution (0') in the Bruno model ls given

by the following expressiong

(6)

l~len ill is positive (negative), cr is less (more) then 1 0 As Y (~V/L)

Jl<::reaE.l8S 5 (J approaches 1; La"" t..be model reduces to i...he Cobb..J)ouglas

furm o

~L Factor Share

1';18 fact.or ahare equ.ation implj as that marginal factor sha.res

ar e C,on stant, and that the average labor share wL/V will be decreasing,

c"n s tan t" or increasing, depending on whether d is nagati.va, 'aero, or

pC;;'l ti yeo

Di8equiltbr1.um ill t-he .labor market. :La reflected in the wage

equation by the "disequilibri.um param.eter" q" The case p .. 1, q '" 0,

i.:> that of profit ma.xim.i.zation under perfect competitiono An empiri

c-al.1y mora interesting caseist.hat of p u 1, q <00 Then, to{ - (-aV/ aL)O

'1
by a constant factor of qo~· In;.1. rapidly developing econoJJIY' with a

.;mrplu8 cd unsl<..~J..led labor; the marginal. productivity of a new entrant

Bruno l:'\uLYltes that. the case p ;4 1, q ... 0 is that of imperfeet
lj" GOIl1peti'tivf 81',niJ.:lbrl,um in thEI labor marketo He "as3Ui'lles ll p = 1 +
; IEs uhere E[}LC\ th·9 elasticity (.f labor 8Upp].y" This point is
discussed in t,'10 f \art, aeo:tJ;Lon o



5

into the industrial sector (e.g., from. agricultural sec1ior) would

be laver than the 1ndustl~al real wage rate. This point has been much

argued in the literature.4 The Bruno model is capable of empiricaJ.ly

testing this hypothesis. This aspect of the model has an important

pol1q implications on such matters as subsidies, SInd. resource aUo-

cation and factor pricing.

Bruno suggests that the disequilibrium in the capital market be

measured by' the following expression:

(7) aV/dK - r III - [1/(K/L)J «}V!dL - w),

where r is the rate of return on capitale>

If' P l!lI 1 and q <0, elVlalt - r is positive and decreasing as K/L

increases. In developing countries, the shadow rate of interest, as

measured by' th~ReJ productivity of capital, will tend to be

~eater than t.be bank rate or the foreign loan rate.

With the above theoretical f'r8.Dmfork in our mind, we now turn

to the empirical results obtained tar the three KOl·ean industrial

seators.

"4
For example, see Hagen Cw. 49-,0, and J94-395J..

'OJ
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III ..

The production functian 1s estimated by the Marquardt ["9J
version of nClllinear regression program which uses the mu1mum ne1gbbor-

hood algoritluno For 1JU;l factol' ahare equatioo tbe ordinary least

squares procedure is used. :rhe parameter values of the wage equation

are obtained by using equation (4) 0 We shall discuse the results tor

the three industrial sectors and make comparisons witb the Bruno I s

results for Israel"

1 0 Production F\mctiOQ

The estimates of the production functian parameters, their con!i

dance bounds, and the value of R2 are shown :L'1 Table 1. For a given

set of initial values of the parameters, the convergences of the

parameter values were quite rapid for the electricitY' sector and the

6
transportation sectoro

5
See the appendix for tho nature of the da.ta used in this study"

6
For short, the sector incl.uding electricity, water and sanitary

services will be call.ed the alectric:ity sec-tor, &.lld that of transpor
tation, storage, and cornmuni~i.tionJ the transportation sector o The
composition of the value added (as %of gross national product) is
as follmrs:

Manufacturing
Elect11.cit7
Water end Banitmry Service
Transportation BInd Storage
ComImmicat.ian



Table 1. EstiJlates o£ the Produat1an Fw1ct.ian Paramters

Manufacturing Elec'trici.t:r, Water Transportation, St.ozoage Israeli
" 5an1tary' Serrtcell & Communication Manufacturing

----- ~ --
A 0.0008 '* 0.5222 0.2934 202370

(0000071) 0,,000) (0..4925, 0.5519) (0.2823, 0.304$) (2 198 2 ~'"r""o J r;,~.:J

A 0.2586 a.roso 0.0167 000127
(002475, 0.. 2658) (-0.0005, 0.0099) (OG 04o!&, 0.0183) (-0.0122, 000143)

ex 202980 007172 0058b2 Oo4l!.'iO
\.n. (202081, 2035(6) (0069569 0.73(2) (0.5465, 0.5931) (Oo)63~ 004'(7)0
\J'\

m -1 03914 1,,0690 1.. 1623 ',.{X)10
(-1 0 4604, -103224) (006119, 104661) (1.0512, L,2135) (1 0 553, 1" 782)

R2 009818 0.9883 0.9100 0.9536

... The numbers in parenthesis are confidence bOWlds at 5% level.



Table 2.1 Marginal Productinties:
Manufacturing

(Jv/aL aV/aK (av/aL)/(dV/OK)

1951 1.2387 0.0)28 37.7652

58 1.1067 000,99 16.41,8

59 1.1393 0.0514 19.8484

60 0.8954 0.1·051 8.4711

61 0 .. 8725 0.1105 7.8959

62 0.8621 0.1248 6.9079

63 0.9012 0.1321 6.8221

6L 0.9349 0.1268 7.3730

65 0.8811 0.1626 5.4188

66 0.6855 0.. 2116 3.1503

67 0.6Jm 0.2559 2.5045

68 0.301, 0.3171 0.. 6154

69 -0.2116 0.5251 -0.4144

10 -0.7073 0.6527 -1.0837

506
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Table 2.2,. Marginal Prod:uctj.:witills-~
Klectric.i.ty, Watet" & Sanitary
Services

9

av/aL dV/aK «(3V/dL)/(-av jaK)

~~I~~~'ICU""'l::"~"¥'-~..t·.""~:I..::.;;..ue.'l~-=I:!Ir~~_"";>'O::O=-~'!I'~~.r~~,~~~ ---
1957 ··0" 11 00 0.. 1661 -0.6624

58 0.0454 0.. 1736 0.2613

59 O"OS29 0.1902 0.L.360

60 0.6893 0.1666 4.1384

61 003273 0.1542 2.1220

62 -0.4032 0.21S5 -1.8711

63 0,,0445 0" 141 5 0.. 3143

64 1.0757 0,,1289 8.3480

65 0.. 760.3 0.1 L08 5.1792

66 o,,75hB 0,,1557 4.8478

67 0.840.5 0.,1603 '.21!47

68 105579 o. 12~{O 12,,2715

69 1.. 8393 O.. 12S6 '1 i~~.;; ~~.\~.j j

70 2.6979 Q.. 11b5 ?J~ ·'4457

~07



Table 2.3. Harglnal Productivities:
TransportationJ Storage &
Commmicaticn

dV/t3L "dVlaK (aVlaL)I CaV/aK)
~...,m ...

1957 -0.2809 O.O~9 -,.989.3

58 -0.1235 O(!OL29 -2 0 8738

59 ..Q.1454 O.OLB9 -2.9734

60 -0.1211 0.. 0529 ..2.4026

6\ -0.2106 0.05$9 -3.1674

62 -0.1299 0.0556 -2.3363

63 0" 1551 0.0520 2,,9821

64 0.0157 0.0628 0.2500

65 -0.0256 0.0733 -o.3W2

66 0.1935 0.070h '2.7486

67 0.308S 00 0129 4.2313

68 0.3.3-2S 0.0781 h.2'2b9'

69 0.3181 0.0792 4.4078

10 Oo2~76 0.0818 3.0269

S08

10



Tabl" 3. 1.. VUuss of Par81.ter~ over TiJDlIU Manufacturing

3V/at/V It Ett 0°

-=-

1957 0.0202 0.8206 0.1792 -0.6323

58 0.0352 0.6871 0.3129 -0.5294

59 0.0317 0.7185 0.2815 -0.5536

60 0.0557 OeSOh9 0.4951 -0.3890

61 0.0577 O.~71 0.5129 -0 0 3753

62 0.0586 0.4792 0.5208 -003692

63 0.0552 0.5094 0.1006 -00 3924

64 0.0522 0.5364 0.~36 -0.4133

65 0.0$70 0.1037 0.5063 -003803

66 0.0127 O.35L2 0.64~)8 -0.,2729

67 0.0759 O.325h O0671~ -002507

68 000910 0... 1381 008619 -0.1064

69 0.1218 -0.0827 1.0827 0.0637

70 0.1390 -o.2.3~1 , 02351 001811

509



TAble J 02" Vn.lue.w o.t' ?ararl':S:l t,,"!!rs over '1'i..loo ~

~::lectrid. ty J \,IJalA~r, and SBJrl.tary SerrlliciJ3

12

all/at/v EL ~ a

--"."..... _"'""~ ..~, •.•• --.",- ".Ji.7'~ __~_,.-":;;~~...:.l'.'l:.~-",""=-~ ..Y\,C.<;,,....-:~~~c;~~~~·~·.~~,u>I:~_~rr ...:~.-~~.....r¥..?.,7~~:¥_r-~.T".:e~:s~

1Qt~~ n" 007 3 ·.0"OLt.74 1,,0474 -O? 16 P17.T ..... ,

38 0,oc69 0 .. 0158 0.9842 OQ0559

S9 0.. 0068 0.0276 0.9·,24 0.W76

60 0,0060 0.1:3)9 0.,8661 0.. 4734

6i OooC64 0.. 0846 0 .. 9154 0,,2993

62 000092 -0.3137 1.3137 -1.1093

63 0,,()()S9 0.0155 rj.9845 0.. 0550

6L 0,,0058 Ou 165'1 00 83Lh9 0.5839

65 0,0060 0,,1/'\08 00 8592 0.. 4980

66 0,0060 'J"ikOJ 0,,8597 o.. h961

')7 0 .. 0059 D~ H,79 0,,8521 0.5229

btl 0,,0057 Co18}S 0.8105 0.,6702

6() 0.,0056 0 .. 1996 0.8004 0.7058-"

"' ,., O.,C054 002202 00 T798 0,,1787;' \,1

510



Table 3.3. Values of Parameters over Tiral:!~

Transportation, Stort1.ge and Communication

()V/at/V Ex. Etc (J

____L ----
1957 0.. 1012 ..0.2934 1.2934 ~.70~7

58 0.0855 ~0.09?4 1.0924 -0 .. 2221

59 0.0871 =0.1133 1.1133 -0. )"(25

6C 0.0857 -0.958 1.0958 -0. 230L.

61 0.0929 -0.1810 1.1870 -0.Lh98

62 0.0859 -0.0984 1.0984 -0.2367

6) 0.0722 0.0773 0.9221 0.1859

64 0.0775 0.0094 0.9906 0.0226

.. 65 0.0795 -0.0163 , .0163 -0.0391

66 0.0710 0.0922 0 0 9018 0.2218

61 0 .. 0681 0.1)00 0,,8700 0.3127

68 0.067$ 0.. 136'7 0.8633 0.3281

69 0,,0672 o. i 412 O.85fSH 0.3395

70 0 .. (';695 0.1111 0.8' 0.2611
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1 t 'to.,}': 5 i.t..erat:i.ons for ·~.h~') el~crt..\":i.ci.t.J" se.~tor .f'Ot' i;,he pa.ra.rr,eter set

to oonverga and 67 i 1..el'atioD.s for tl;{'lt:ranspox'tation 36CtOr.~ In the

~se of alactl"i ~lty the value of R2 lncreMed from 0.,355 at the first

~ t,8ra't.ioo to 0,,988 at. the .n.ft.h, uhjJ.e .:Ln. the transportation. c;asa the

."\~l.le stayed at. 0 0 970 f.';~o:m the 10th iteration through the 67th, ~ith

-nnor variations an\ong t.re parametEJr values.. Therefore, it was not

'it rfi-cult to obtain the ITbest" Sf)t. of paraIneters for these two sectors.

On tJ':a other hand 9 in the ('~se of the manufactur:ing sector it

tock 14h itArat.J:IIls for the parameter set to converge.. The value of
....

H.'- in('--!'eased from 0.,9074 a.t the th:Lrd i ter0.tian to 0.9818 at the termi-

!',al, with ;:he ',aJ.ues of p3.l'amat.era undergoing wide range of V'ariation8~

At:.: shall e.x4JtIine the producticm function estimates and lnake appropriate

In ':'able 1, we note that m is negative in the manufacturing sector

...,r1 positive in the oth0,x· two sectors, A3 He have seen in Section 2,

':..he direction of changes in the ratio of :narginal productivities over

~.me depend...") on the 3ign of m; Leo, ii'm<O, (aV!dL)/(aV/dK) will

Je~:'ease as t becomes large. This ratio has beM ccanputed and reported

in -fable 20 The VfllU6S of the marginal productivities are obtained by

us; !';g the values of thl:: elasticities shown in Table 3. From the Bz"\IDO

production ftmctioTl J 't.he capital elasticity is derived as

E 1, E...,:L.... , .~. -1\

" .',~ ~'.
)'(



an absolute decline in the :marginal productivity of labol' and an in-

crease in the ma.rginal productivity of capital; hence, the decreasing

ratio of (aV/d.L)/(aV/aK). The trends in the eleGtricity secto!" have

been opposite to those in the manufacturing sector. In the transpor-

tation sector, howevel·, the marginal. productivities of both factors

have been rising, but that of l.~bor fast,er than that of ca.pital. We

also observe tha.t the trend of (aV/aL)/('dV/"dK) is consistent With the

trend of KiL
7, although the latter does not ~. H a strong trend in the

transportation sector.

The trends of marginal Pl'od.uctivitiea in the manufacturing sec'to:-

may be avoidence to the effect that the l·apid growth of the Korean

manufacturing sector has been largely dependent upon higbJ.y advanced.

foreign technology rather than improvement of domestic manpower

resourC3S. The labcl' absorbed in.to the ms.nufacturing sector out of

nonindustrial sectors must not have been able t.o catch up with the

increasjng use of a.dvanced tecbXlology'. The Korean manufacturing se r -,;"

does not seam to have experienced Bruno's 'lean!.ing process' which

8he observed from the Israel study.

A_ this point we should note that :in Table 1 the 'Value oic< fer me

manufa~turing sector is greater than 1. rfh.j.s does not. \!':Lolate t,ht~

positive marginal. productivity canditioo, but t.he second order c·on··

ditian (i.e".t climinishing marginal product1vities) is not sat"lsfi.ed,

--"1-r---~~~~~·_·_"~~

For the time-s81'1.es on K/ L, Vi 1~ K/V, ill'W. '<l Sef.l 'table I!
the appendix..



Thism.ay h.lm LHi:i (;,3.t:.i.on t,h<)t the i':i.l1Tl3 are operat:Ln:; on the deeceasing

por-Litffi of the average C()~3t. curve with some degree of excess eapacitYj

or the firro8 are experiencing increasing returns to scaleo

The values of the elasti ci.ty of sub~rtituti on, computed by using

equation (6), appear in Table 30 Note that a is a function of y(=·V!L).

The value of cr turned out to be negative for all three sectors in 1957

Vlhen the value added per ma.H was low. Of COlJrse a is not defined in

the negative reg:Lono As y increases a has become larger; and the Rign

becomes positive, but not until 1969 in the manufacturing sector.

The cr value for 1970 is 0.18, 0.78, and 0.27, in thp manufacturing,

eloctricity, and transportation, respectively. These low values of

r:1 ind.-"\. cate the lack of substitutab!l!ty of factors in Korea. 9

9
/1'11e value of cr ranges from 0.58 to o. '76 in the Israeli manufactur

ing sector. Alternative estimates of (J are obtained by taking the
reg...'"ession of 1n V!L on In Wq The values of (J are LOO6L., 1,,0212,
1 Q 1671, fl.J:l.dl ,,) 90!~, for the manufacturing j electricitoy, transportat:i.on,
and ths IAraeli manufacturing, r.espectively" AJ_l four estimates are
statisti(;aJ ..:.y signj.fica.'"1t. 1 and the va.lues9..r6 close to 1} while 0111'

estimates of tJ in t.1:18 Bruno model 1l1ere substa.ntially b!='llow 1 Q The
as:JUmptioD vI' compati t:i.V8 equilibrium in tJJ.is Gill proc8rJU1'8 seems to
OVr3ratate cr"Nevarthelss8, this procedure has been Hidely used in the
11 terature to o:;jtimate (J~ L-1} 1)~JQ



, ..
I I

factor share 13qtmtlon ~ 'I'h6 f3Btimate of c i8 3t.a.tisti(/:lJ~y ai.gn:tfj.can t,

for all three gactort~, bu.t that of d is aigniflc.a.u t <.1.01y in tlw ca.';l€

of transportati(IDo However, tho negatj.v6 sign of d in the mcu1ufdct':y-

" "
t \-..1

j.ng sector SGtJma to conflrm. the trend of labor sha.re figuref3

Tabla 5., The d.oi>mwa)~d trlmd or the labol· share tn t.his sector can be

detected in Figura 1,

The vaJ.uea of p and q ar(~ obtained by substituting the values of lX. J

m, c, and d into equation (4) 0 The ccmfidence bounds for p and q are

apprcnd mated aJ.so by the use of equation (4). These results are

reported in Table 4<1 The value of p is vary close to 1 in the electrici-

ty sector and transportat,io..'i. aector as in the (~fle of Isra.eli manufactur~

ing" q has negative sign in these two sectors! but the magnitudes are

amalJ er than that of Israeli lll!lIlufacturing"

In the case of the Korean manurac1~uring sector, however, p is

negative and q 1$ positive, which does not seem to make much senae.

Nevertheless, we can do the following oxerd.se in order to obtai...'1 an

10 ~- :a::iusez" _IUS::

The labor share is estimated by wL/V, and return to ('£,;:\ttal itl

approximated by (V - wL)/Ko All three sectors show dmrnwa.rr;. t.1'endin
wL/V 0 The return to capi:t/al increases rapidly in manufa.ctU1."tng3.rJ.d
transportation" Further analygis on the retux'n to capi ta.l ""ill b:J
made in tha wage equation section.



Table 4. Estimates of the Factor Share Equation and Wage Equation

Manufacturing ElectricitY', Water
& 5an1ta:8.7 Serv1ces

Transportation, Storage Israeli
& Communication Manufacturing

Factor share
epUm

0 2.6016 ... 300961 2•.3870 1.1S!)
(001286) (0.1,691) (001616) (10566, 109$4)

I

d. -000129 0,,0513 -002690 -o.7S0
\.I'\. (00098$) (008848) (00139.3) (-00 916, -oo58~)-~

112 00 9715 0.7831 0.9479

1M 2.0$06 0.8113 1.. 1874

~
equation.....

p

q

-).3769 0.87S7
(-3.5137, -).1b)0) (0.8355, O.9b26)

3.2141 ~TS2a
(3.0880, 3.2880) (~e7668J -0.1280)

0.9925
(0.911:', 1.082$)

-0.1907
(-0.7989, -0.7$12)

0.9783
(00 855, 1.2(6)

-1.1~
(-1.362, -0.918)

----------------------------------------------------------------_-..._-
• 'the paired number. ~parentbesi8 are confidence bounds, and the single nsers are

IBtand4rd errors.



Table 5. Labor share and Retumsto capital (%)

Transportation,
Electricity, Water Storage &

HaDuf'act.uring &t sam.jAlrY Services Comwtmicatlon

wI{! (V-vL)/tC vI{! (VuWL)/K vIIY (V...wL)jK

1957 38.78 11.21 41016 9013 55033 1 062

58 40.45 11.40 32039 11 093 55045 10 75

59 39.34 12.37 38.60 12.01 55095 1.93

60 !a011 12.36 S60~) 8.34 50098 2.36

61 38.77 13.19 41.92 9019 500 75 2032

62 37.11.9 14.97 35.63 100$6 45034 2.77

6) 39.21 16.36 31.27 9.88 47 .. 72 2.95

64 38.54 16.81 300 93 10066 L.9 .43 30 21

65 36.55 20.37 26051 12056 1£.94 3.68

66 38.57 20.69 240 10 13075 42.10 4049

67 38e73 23.24 29 023 13.31 45.. 54 4.. 56

68 36.33 27.85 27.. 43 11 0 37 44.81 5.03

69 39.32 29.~ 28,,15 11.18 47016 4.87

10 38034 32 .. 58 27098 10.76 18078 4..62

mean 38.75 18077 33075 11. , 0 19 .. 23 3.30

517



[>'.1. &'11"(1 1 OJ L».bor Share (md~.dturn to <>:J.pi tal
In. t,ha Manu.!.,.H-rt;u:r·ing Set t:to.~
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alternative interpretation on the manufacturing wa.ge aquationo tl::Li.ng

the values of p and q ill Table 4 and the wage data J we can. compute the

values of aV!dL .from the estimated wage equation. Then we can observe

the discrepancies between th.i.s "independently« obtained series on

11 *av/aL ; say (dVfdL) , and the wage rate series over time II The n\2.grU ~

tudes of the discrepancies so obt.ai.ned may be viewed as an approximation

of the valued of q' 2 j say-, q<)t- • The values of (dVfaL)* and q* are

reporled in Table 60

It is interesting to note that the values of (aVfaL)* in Table 6

cloSEllYO eonfirm the corresponding values of (avfaL) in Table 2. 1. The

q* takes negative value from 1966 and the magnitude is increasing.

The average value of q* during the sample period is negative. If we

can accept the above ~cedure, we llJAy conclude that there is a positive

discrepancy between w and aV!aL (i.e .. , aV/aL - w <: 0) in the manufactur-

ing sector as well as in the other two sectora, and that the extent of

the labor market disequilibrium in the manufacturiIl~ sector (q* = -0.. 07)

is s~er than that o.f the other two sectors (q >:I -0.8) 0 The above

11
The values of aV/?JL in Table 2 were obtained .from the values of

Ez" wdng equation (8) which did not involve wage varia.ble.
12

Since q* .. (aV/aL)* - w, hare ve are implicitly assum.ing that.
p is close to 1 0 Bruno assumes that p "" 1 +- liEs,. where E..i is the
elasticit;y of labor supply. p <0 impli.es Ea <. O. If P '" -:3 •.4 (in
Table 4), then Es· .. -0.2285. One may be tempted to intel'prBt this
as the existence of Ilbackw'ard-bendingll labor supplyJ 'lihich mpy be
plausible in a developing country.



Table 6. The values of (av/aL)* and q*a
Hauutac1iuring

(aV/dL)*

1957 1.2379 0.6527

58 1.0140 0.362.$

59 1.1076 0.bB38

60 0.6919 -o.05S0

61 0.. 8688 0.17b3

62 0.9.364 0.2619

63 0.8715 OelTl8

64 0.9455 0.2137

65 1.0113 0.3590

66 0.6932 -0.0533

67 0.6319 -0.. 1250

68 OeLB22 -0.3268

69 -0,,2190 <»1 0 3134

10 ...00 6808 -1 0 83Ja

-{)G0687
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evidence inc1icates that the industrial wage rate is higher than the

producti.v1tie& of marg1na], workers coming from the nonindustrial

sector••1)

How we tum to the capitaJ. market side. Equation (7) can be

wr1tten as14

(9) aV/aK - r ., ...q/(K/L).

Let aV/;;A - r ., he It Cl<O, then h >0, and h iDcreaees (decreases) as

It/L faUs (rises) 0 Using the average value of IlL and the average

values of q* (for manufacturing) and q (for the other two seC't.ors), we \

obtained. the following values of h: 0.0102, Oq,0234, and 0.0288 for

manufacturing, electric:ity, and transportation, respectively. This is

evidence to the effect that in all three sectors there has been a

positiva discrQpancy between the marginal productivity of capitall 5

and the rate of ;return, as in the case of the Israeli manufacturing

13
Similar findings are obtained by W.. To Hang L-7J from cross

r,action data in his tax-own-subsidy project at KDI 0

14
p lD 1 was aBStmlSd in equation cr) 0

"15
In ol."der to check t.he accuracy of this measures, we have computed

the marginal productivity of capitAl from equation (9); Leo, (dll/"dK)*=
h + r.. (V r~ lj"Ij'K is used for r.. Thq average v"alues of (aV/dK)* are
001979, 0$1344, Md 000618, for manufacturing,. electricity, and trans
portation, l.'8spectivelyg These values C'..lo:3ely confirm the average
vaJ.ues of ;aV/dK in 'Table '2 tl (tamember that the computation or avlaK in
Table 2 using aquatim (8) did not involve (V - wI/'K.. (See aJ.sa
footnote 11 and corre3ponding results,,) These consistencies aIP-ong
the numar-i rA.l values \>fA have obt.ained rensct )..he int.ernal cansisten
mas between the model and our eatimatl~s and data9 e~ though the
production function and the f,'\ctor aha\"6 aquatiau were not aimul
taneoual.1 estiamtedo
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aector o Th.e extent of the c«1-pi taJ. r{~..i:"ket disequilibrium. is graatdr

ill the olectricit-y and t.ransportation sectors than in the manufacturing

Ow." findings indicate tha.t in the Korean industrial sectors, while

the shadow price of labor is- lower than t.he industrial wage rate 9 that

of capital is greater than the rate of returno In Korea, as in other

developin.g countries, the rate of interest charged on the government

develoPIll(~nt loans and foreign loans tends to be very low and lower

than the shadow rate of jnterest o

't
The values of (av/aKf and h are computed for the mantLfactur...ng

~:Ctor for the semple period and are reported in Table 7. The values

0$' (av/aK)* closely confirm those of (aV/~) in Table 2.1 0 It is

interesting to nota that the sign of both q* and h cllanged in 1966. 16

This sS{')JUS to reflect tha.t the factor markets in the manufacturing

sector b.a.d arperienced a drastic structural changes in 1966.

~3eu Table 8 for the marked changes in the average annual growth
ra:':'EHl o.t' 'T,~j.t K between the two periods beforo and after 1965. 1966
Haa ala.o t.hi'; t"·!"'iflix.l.a.l y!i8.X: of tl1e first five year eco.'l'lom:lc plan ..



'Table 1. 'l'he Values of (C)V/aK)*8l.-d h:
llanufa etU1."ing

h

25

1957 000)29 -0.0792

~8 0.07W ...D.04)l

59 000615 -O.C622

60 0 0 1302 OeOO66

61 o~ "09 -0.021 C

62 0" 1'\ La -0.0349

6) 001365 -0.0271

64 0 0 1251 -0. \)L..3G

65 Ov 1391 ...O.cbW>

66 002162 Ob0f83

61 0.2565 O~02h'

68 O.3L.27 0 .. 0642

69 0.5.364 O~2L2'

70 0.61£0 0 ...3222
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4. Factor Cantributiam to Growth
~"" ..._.~

We shall now 8X8lIt1ne the relative factor con,tributions to groW"lih

26

and technical change an the basis of the esti'::at.es obtained above.

The £olloving growth equation is used £01' the anB~Y8is:

(10)
.0.
V!V .. (~V/at)(1/V) -} EL (IlL) ~ ~ (11K),

where ("dV/;t) (1/V) • A(1 + m/Y); EL and FIg are

elasticities as defined before 0 17

The average annual growth rate.s £01" the ~~6 period (1957-70)

and sub-periods appear in Table 8. The figures f'ol" the sub-periods

indicate that there has been a good d'3al of variation in the grovth

ra.tes over time.. We shall ex&Il1.ne the implications for the entire

sample period first and then :1"01' the sub-periods.

The proportions of the output gT'0'W'Ul ra'te con~ .\.buted by the total

productivity fact.or, labor, and capital appear in Table 9. The figures

in the "mean" col'lJlTJll are obtained by use of the mean value of y.

In the manufacturing sector the estimates o! the elastic1ties are

0.3515 for labor and 0 .. 6485 for capital. The estimated contribution

to growth is 20.95%, and 25.14% by labor and capital, respectively.

The contribution of labor has decreased over time, while that of capital

18
has increased? According to our results, about ,0% of the output

17
If m is positive (negative), the "total productivity" factor

decreases (increases) over time, as y increaa6so
18

see Table J for t.he annual figures or El" a.nd EJ\, and Table 11
for the time-saries an l' ( IS V/I)o





'l'able 9 .. 1.. Product:i.vities, Factor- Contributions and
Klasticl.ty of Substitution: Marlutacturing

28

1957 1970 mean

y

rn/y -0.9220

3.0083

-0.462:>

1.9383

-0.7178

A) () V/~t/tV

•A/(V/V)

~

'"L

B) Er.(1/L)
•

D/(V/V)

O.02a~ 0.1390

13.76% 9h.69%

---
0,,8208 -O.23S~~

7.1802% -2.0580%

48.91 % -l4.02%

0.0730

l~9. 73%

0.3515

3c0756%

20.95%

EK

c) EK(:~IK)

•C/(V/V)

cr

0 .. 1792

1.0196%

6.95%

-0.6323

526

1.2352

7.. 028.3%

47.88%

O.181~!

0.6485

3.6900%

25.14%

-0.. 2708



Table 9 0 2 0 Productivities, Fac::.tor Contribut:lms, and
Elasticity of Sub!'titution: E:'l.act.ricity,
Water & &m.1tary Slu'vices

29

1957 1970 rn:ean

y

m/y

5,2882

A) av/at/V
o

AI (VIV)

..
B/(V/V)

0 .. 0073

3099%

-000474

-0 0 1934%

-1,,06$

002202

0.8984%

000060

C> 1379

0,5626%

3.. c8't

~ 1,,047L.
0

C) RK(K/K) 19,.?225%
0

C/(V/V) 107083%
JsatJit ..

0- -00 1676

527

14 0 68Jt)%

800 28%

0.,7786

0.8621

16 .. 2))):£

O"LB7S



Table 9030 Productivities, Factor Contributions and
Elasticity of Substitutiong Transportation,
Storage and Co~ication

30

1957 1970 mean

-- __ &aD _~_'

Y 009574 202282 10 7291

m/y 102140 005216 006722

A) av/at/V 001012 000695 000764
0

AI (V/V) 67056% 46040% 51 0 00%

EL -002934 001111 0.0231
.,

B) ELC LlL) -2 0 27Cf7% 008599% 0.. 1758%
0

B/(V/V) -15.,16% 5014%- 1.19%

F1< '
0 2934 00 8889 009169

0
c) EJ«K/K) 90 1055% 6 0 2579% 608774%

0

c/(V/V) 60078% 41 0 78% 45091%

(J -007057 0 0 2672 000556
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Table 9.4c Productivities, Fl1ctor Contributiors and
Klasticity of Subllltitution: Israeli Manufacturing

1953 1964 mean

-
7 3.1014 5.4081 4.1395

lD/7 0.5375 0.3082 G.u027

A) av/at/ J 0.0195 0.0166 0.0176

0

A/(V/V) 16.25% 13.83% lh.83%

Ex. 0.. 3218 o~ L231 _. - , ~
;..... ,; ~ I

•
B) Et(L/L) 20 0917% 2" 7502% 2.h79 1';,{;

..
B/(V/V) 17043% 22,,92% 2C.66%

- -
~ 0.6782 0,,5769 o.b136

C) Et«K/K) 8,,1384% 6.. 9228% 7.h2J2%

"C/(V/V} 67.82% 57.69% 6 i .B6%

~.~~

(J 0,,5760 0.7569 r h~?3'-' • .JV_

529



.32

(0'1 (Jt) ,I/V) has .increasod frt::;1l 0,,0202 in 1957 to 0.. 1390 in 1970 (sea

';'Jble ), 1) • In the Israeli J....O'.rm.fn (~tlJ.ring ~~1ctOI', however, Bruno

observod that thi~ value declined from 0,,0195 to 0.0166 d\'ring hia

sample period (1953-1964), and the contribution of the totaJ. factor

productivity decreased from '16 0 25% to 13.83%.

In the electricity sector, almost 90% of the growth has been con-

tr .... bute<.t by capita.l. The Gont.ri.but:i..on 'cry labor is only 3,,08% and thf1.t

of tot.a._ product.i\l-:tty factor .is a.~~ low as 3.28%" Contrary to the case

of manu.facturing, the elasticity of labor in this sector has increased

over' time .=111d tJ1il t of Cc1.pi taJ. has da<.~!'eased3 This trends are sinrl.1ar

to the Israeli manufacturing case (see Table 904). Thi.s may be evidence

to t.he effect that tecl1nical change is biased tCMards labor augmentation

in the Korean electricity sector, 8.3 in the case of Israeli manufacturing.

In t.he '::otean manufacturing, K/V had decreased steadily from 5,,46 to
20

1 0 89 in ~Al'3 sample periodo In the electricity' sect.or, however, K/Il

has been fairly conatant, as in the (~se 01' Israeli lN1Jmfacturj_ug$ In

the Korean manufa.cturing sector, VIL has only doubled between 1957

and 1970, while it has increased more than 5 times in the electricity

"19 .~ •
y" B,. Kim i-aJ a.t KDI est1.m.ated the Cobb-Doug.la.s production

function \.,it."~ a real cash balance 'variable as a factor of production
to capture ~..h6 capatn.ty utilizatiOlCl rate.. His es~..l.matas for the
factor c:orrtI""ibution (1957-71) were 2104% for capital, 12 0 6% for la.bor,
1305% for the real ca.'ili balances (money supply is used as a proxy),
and 5006% for t.he total productivit.y factor"

20
See Tab:;'; 'i; fo)." the differ l!1nt ratios of tha veu'1.ablea.

530



JJ

sector during the same periodo In the Israeli manufacturing sector,

V/L increased from 3.. 1 to 5.. 4 during the period. 1953-6110 This general

picture supports our estimated results.

In the transportation sector J although both dV/dL and 'dV/aK have

increased during the period (see Table 2.3), ft{ hal:J decreased because

the rate of decrease in KIV has been faster than the rate of inCrease

in aV/dKo In this sector alS0l-labol:" shows litUe contribution (1 .. 19%)

to growth while capital has contributed 45091 %0 The total productivity

factor has decreased, as in the case of transportat.ion and Israeli

manufacturing.

The "total productivity" factor (or the II residual 11 element) explains

about 50% of the output growth in th~, manul'acturinl~ and the transportatio

sectors in this study. Bruton L-3J, however, found that the average

estimate of the "residual." factors for five latin American countries was

only 26%, while the figure was 58% for a group of advanced countries.

Contrary to the case of the Latin .Ami~can countries, our results seem

to conf'irm lithe frequently encounterud notion that less developed

QOuntries with a somewhat primitive technological base may reap large

ri,ndtalls by exploiting recently devEllOped knowledgeu 11
21

--' 21
Bruton L-3 J p. 1102J; We also note that Bruton I s estimate of

the capital share in the manuf'acturulg sector of the Latin American
oountries was also' above 60% as in the Korean manufacturing, and the
1mport.a.nce of the growth of capital is suggested in his analysis.

SJ1
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The estimates reported in colwm 1 and 2 in Table 9 are obtained

by applying the growth rates of the entire sample period (1957-10) but

by using the observed y fox' the year 1957 and 1910, respectively_ To

see the general trend of the contribution of eac:h factor to growth over

time it would be more appropriate to look at the contribution of factors

by sub-periods. Table 10 reports the estimates for 4 Bub-periods)

namely, 57-62, 62-65, 65-68, and 68-70. The meJ;tn value of y (hence,

the mean estimates of ~ and P1<) is used for thEI estimates of the

sub -periods.

In Table 10, however, we do not find consistent trends in the

contribution of factors over time. In the manui.'acturing sector, we

observe that both the ~pital contribution and the total productivity

factor have steadily increased from the second sl'ub-pAnod<. This picture

is quite different from the observations made by BI'l "on L-3J on Latin

American countries and by Williamson L12J on tile Philippines. Both

of them observed that the contribution of total productivity has been

decreasing over time with increasing rate of capital formation, the

villains being "resource misallocation and l.Ulderutilization of all

factors accompanying an excessive import Bubstitution policy.,,22 If

we can accept the Bruton I s suggestion that the rate of growth of total

productivity is dependent upon changes in the degree of utilization23 i

22
Willlamaon t:12, p. 107J, and also see Bruton /-3, pp. 111 Q...

1115J.
23

Bruton L-3, p. 1108J.

~)2



Table 10. Factor Contributicns for Different 'l'iJDe Periods
Using ~ &: Fie

57-62 62-65 65-68 68-70 57-68
(~}

Manufacturing

A) ~(i/K) 1.. 6861 2.4967 6.85~ 6.0051 3.2814
B) ~L(I.,fL) 1.5923 5.2057 4.8718 1.1635 3.h3b2
C) V/';v - (A+B) 4,,9916 607976 10.. 6536 12.9114 7.00L4
A/(V/V) 20039 17.22 30.36 29.91 23.92
B/(V/V) 19025 35090 ZT.58 5.79 25.03
c/(VjV) 60.36 46.88 48.07 6h.30 51.05

\..I'.
\..."I...,j Electricity, Water

& 5ani~ Services

A) ~(ilK) 10.1642 1308367 2) .. )802 24..9233 1407.3.33
B) E~I/L) 306118 -3.6971 1.0122 O.!U.30 005861
C) V0 - (A+B) -1.2920 7.9504 -0.9024 0.,5!')? 1.6.306
A/{Y/V) 80099 76.49 99.53 96.19 66.92'
B/(V/V) 29031 -20.W+ 4031 1067 30l,6
C/(V/V) -10029 43095 -3 .. 84 2.14 9.~

Tran8portatian~ Storage &
'CQ1iiiiiilli catian

A) Ex<~K/K) 208232 308685 1105665 , 502006 504218
B) E (UL) 000725 002402 00 lOW. OoW18 001259
C) ilV - (A+B) 700943 12.8813 902291 003816 9.2323
A/(V/V~ 28026 22.77 55034 94053 36068
B/(Y;V 0.,73 1041 ()o'O J~06 0.85
C/(V/V) 71.01 15082 ~., 16 2.41 62.46
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we must conclude that the laval of excess capacity has been reduced

in the Korean manufacturing in the 60 I s.

However, one pu.1.zling factor is the decrea::Jing rate of growth of

manufacturing employment in recent yearBo In fact, the capital-labor

ratio has been decreasing Wlti.l 1968; it starts iI~creasing thereafter.

In the period 1965-1968, the growth rate of labor was lJ.86%;then it

dropped to 3031% in the period 1968-19'70. This may be an indication

that the rapid labor absorption rate has been tapering off in the late

60' s as capacity is becoming more fully ut:ili.zed.

In their studies, Bruton and \'lilliamson were able to rejeat the

hypothesis that "the gains associated wlth a movement towards optimal

resource allocation are small 0 ,,2h Bruton concludes his paper stating

that ''If, however J productiVity growth is an important element in

development, and i.f it is handicapped by ~$vere misallocations, then

the solving of the allocation problem in a satisfactory way is a cruci.al

element in development policyo fJ25 To check the extent of resource

misall.o.:.::ations L'1 the Korean manufaf}tur-i...ng, we turn to our findings on

the factor ~'ket disequilibriuooo

LI1 Table 6 the discrepancy between oV/aL and W (i.e., q*) becomes

negative in 1966 and t.he magnitude increases thereafter. 26 In Table 7,

the discrepanQ' between aV!aK and r (i.e .. J h) becomes positive in 1966

and the magnitude of h also increases. This implies that the extent

24
Will j amson ["12 J po 1':0J

25
Bruton L-3, p. 1115J.

26
The val ues ot q are consistentJ.y nagatiVEl in the other two

sect;ors during the sample periodo
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has been rising in the late ')0' s. This aharp-.....Y contridict the flJ1dir.gs

by Bruton and ·flilli.alnH<m~ mllst concl.ude tha. t the rise in tot.A..1.

fa-ctor product-ivity in the Korean manufacturing sector was independent

of the increasing degree of the factor market d.igequilibri.Ul1l, even

though the policy enviornment j.n Korea was qui te similal~ to the Lati..G

Alnerican cOlffitries o

Of courS6 j this argument by no moans impl.ies thB.t the factor Wirket

disequ.U.ibriulTI is necessarily desirable for increasing total factor

produc.'t:ivity0 The degree of factor raarket disequilibrium may be

tolerable to the e.-x:umd that producers paying a wage rate which is

higher than the shadow price of labor are aubsidized by the interest

rate which is lower than the shadow rate of interest, in a situation

where the news of foreign capital are easily' accessible and skilled

labor is hard to came .~. The natural upper limit to this factor mar~et

distortion wouLd be the foreign exchange congtraint, shortage of

skilled labor, and inflation caus6a by the lack of a proper product

mix for the domestic ma~ket9

tUthough total factor productivity has increased in spite of

the factor market di.sequilibrium, the efficient alloeation f'lf domestic

re80urces will remain as a serious problem in Korea t''.Jr stJ.f:t.a";J:L-:£,;

"sta.bla" growth in th'3 coming years.. The most serious bot. t:J. one ,-i~ : '_

resources.
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In faotor ccntributions in the elcitctrici ty sector over the sub-periods.

Although both the marginal prod"\lctivity of labal" and the labor elas

ticity have increased in the late 60's (see Table 2.2 and 3.2), labor's

ccntribution to ~owth has declined. This is due to the falling rate

of growth in the level of labor Ulput in the late 60' s. From th~

second sub-period to the third, the rate of cap:l.tal formation increased,

while the totaJ. productivity fectc)r decreaaed from 43095% to -3.84%.

This comes very cloae to the observations made by Brmo and Williamson

for other countri es o A good deal of the 31ectri.c fac1:11ties were

built in the mid 60' s and the demnnd for electr:l.city ha.s been lagging

behind.

In the transportation sector, the trends of factor contributions

are fairly consistent. The capital contributian haR increased~,

due primarily to the rapid increase in the stock c' capital rather than

the productivity of capital. The rate of growth ')f capital increased

from 3.96% in the early 60 r s to 1.5.56% in tile late 60 IS, whiJ..e the

capj.tal elasticity stayed fairly constant. Over the same period, how

ever, this sector has experienced a sharp decline in total factor

productivity; namely J from 75.82% in the early 60' s to 2.41 %in the late

60's. This may suggest that there ha.'3 been an increasing level of

excess capacity in the transportation Beator. Although the rate of

employment increased markedly in the last Sll..h··period, both the marginal

productivity of labor and the labor elasticity stayed fairly constant.

It is significant to note that ill this sector the wage growth rate

dropped from 120,32% to 0.88% in the late 60' 8.
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IV. SUMMARY AND COOCWDINO fm4ARKS

The Bruno producticn function is, estimated alcrng with the factor

market diaequ:i.librium aide-condition for the three indw:strial sectors

in Korea; namely, manufacturing, olec'tric1ty, and tran5POrtatiCl1. The

annual time-series data for the period 1957-70 are 1l1sed.. The find1.n~':l

in this study can be B'UDIS1l\Qriled as fo,llov8.

10 The trands ot the marginal ptX'oduct.iVities :lmply that tech

nical change has been non-neutral in all three Bact~:>rs. Teclmical

change seems to be biased towarda C&}:d.tal augmentat:i.cn in the manu

factu.ti.lg sector, while it s-ee.m8 to boa biased towards labor augJtenta

tion in the other tvo soctorlJc

A note an the size structtl:re of the Korean manufacturing is

appropriate hero. The rapid grovth elf manufacturin,g output in the 60' s

has been largely due to the expanBi<.m oJ: the large-scale induat.ries

(L,e .. , firms with mora than 200 ample/yees), which ciC.'Il1sisted of only

2.. 6% of the total manu.f.acturing fi.rmsl in 19700 In the late 60' 9 j

10% of total manufacturing output vael produced by tJhe large -scale

firms, and the economic structure in the Korean rr.B.&"1ufactur1.l1g S8C'tOC

has been very much dominated by this groupo The large fi.rms in general

tend to be capital. int.ensive and heav'11y dependent 'Upon highly advanceG.

foreign technology" '11115 environment. would not haV<B provided enough

room for labol· augmenting tecbn1cal change.. It SeClrnJ.3 to be necessary

to estimate separate production £unct,iona at a disa,ggregated level.

according to the size of firms. For smaJ.l indUSt.r:).BS whi ch should
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r'.l1dinga i.n t.hia study"

2. In aU tlu'ee SBctorS, the elasticity of substitution ts verI'

tow, In the Bruno nooeJ. the elastici.ty of substitution -i.a a fU!lotion

f V/L... This parool'Jeter seema to detect Lha factor substitutability at

differen·t stages of development. In 1970, the 'value of (1 was 0.18,

" /d. and 0.27 J in mallu.facturing) eloctjrit~itYJ and transportation,

re3pectivolYft The Koroan industrial sector seelnS to remain far from

the Cobb ..Douglas wo:rld~ The widely used method of takL"1g a regression

(if In V/L on In w seems to overestiJnate (]. (see footnote 9). The low

':;.,1I1e 0f~t 3tlggents that there a1Cists a wide gap between the level of

!.c: chnol,.)gy and the le'Ia1 of labor skills. The lack of lnnovation and

~he development of :lntermediate 'tl::lchnology is reflected here.

3. Although the factor share parameter d lfas statistically signi

fi can t enly for the transportati.:li:'l sector, we nnve observed decre?sing

trends ()f labor share in all. three SeC~(\r3.

4.. Our evidence shews that:Ln all tJl;'ee sectors the shadoW' price

of labOL~ is lower t.han the wage rata and tha't oi' capital is greater

than its rate of return. The gap between the mB\.rkat price and the

shadow price of labor is due to the downward rigidity of the industrial

""age rata and tile low product.iVity of marginal workers coming from

the nonindustrial sectors.. Cils W8lY of closing this gap '\ol'Lll be through

an efficient program of on the job train.i.ng. The gOV8rTll111?...·.t could

subsidize the p:~ice of labor through such a progJ'am.

'J8



The d1sequ:U.1brium in the capital. u.arlcet must be the outC<lll8 or

increasing reliance of easUl' accessible foreign capital at low ra~es

of interest and the interest subsidies given to lar~e...~eal8 lir.-.a

through goverJUDBllt investment loans. On tbe other hand, small-sca1e

firms have to pay the privats loan rate which could have been higher

than the shadow rate. Factor market d1s8qu1J.:Lbrium re81J1ting from

specil'ic policy measures could a.l80 distort the output udx, and the

i..nduatrial structure could became inconlSi.sU:nt with fa,ctor endowments.

In ~e 60' IS, it vas possible to awstain a high rate of growth

through the imports ot foreign capital and advanced foreign technology.

However, it ls very unllkeq that. this trend will persist in the 70' s,

pri.mari1y due to the foreign exchange CCDstraint and to the costs to

be p&1d for the disto:Miion of both the factor and the product markets.

In Table 7 ve have seen that the gap between the shadow price of capi tal

and the rate of retUrI'l had been widening in recent years. It seems to

be quite urgent to mitigate this tenden<.."Y' in order to sustain a listable"

rate of growth.

5. In all three sector;J +:hE.

higher than that of labor. Lc. ....lr

trtbut..ion of capital. to grcrflfth 'A'aJ

...:ontribution to growth ",as vertJ

small in the electricity and the transportation sectors. In the manu-

._,
/~;; lj~~~

sectot> "



fox-mation. According to Bruton's argument, th:ts implles that the

degree of utilization has been ris:1ng in the Karean manufacturing

69ctor, and the level of uaess capacity was not high enough to

prevent innovative activities. Our findings suggest that tho factor

market disequilibrium (mi.saJ.locatrion of resouroes) did not 8e8m to

affect the growth of the total productivity in tho manufacturing sector.

This contI'adicts the observations made by Bruton 8J'ti Williamson for

other countries. However, the tr'enda of the total. productivity and

the rate of capital formation in the other two sectors imply that

there has been an increasing level of excess ca.paaity in these sectors.

,4e



DATA APPmmI

Defin:U.iona and Sources :

V : Industrial origin of gross national product, in
billion woo (1965 • 100). National IllCcme and
Statistics Yearbook, The Baiik of Kor8il. -

L : The number of persons employed, in 10 thousand of
persons, Annual Report on the Economically Active
po~atianJ Economic'P'Ianning Board.- The series
beCire 1963 wers constructed at KDI 011 the basis of
the raw data.

K : Constructed for this study' at KDI by the use of the
series on gross domestic capital formation, in
billion Val (1965 • 100), National Income and
Statistics Yearbook. 'The ;968 capitaI stock-figures
praP9.rsd by K. c. Han t-:6J of Yonsei University
vere used as the benchmark.

11 : Annual compensa.t1on per employee, in '10 thousand wan
(1965 .. 100) J HaMon&! Income Stat.1st:Lcs Yearbook $

The unit used iii 'the &c,:tUlil camputatian in this study
vaa in 100 thousand von.
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Table 11.10 V/L, K/t, K/V, 811d w (1965 • l00h
Hanutactur:ing

V/L (100 It/L (100 K/V 1f (10 thousand
thousand wca)' thousand won) (won) won)

1957 1.5091 6.2436 5.4627 5.8$2

58 1.6107 8.4127 5.2231 6.515

59 1.5856 7.77h3 4.9029 6.238

60 1.7735 8.301&4 4.6826 7.469

61 1.7912 8.3176 4.6437 6.945

62 1.7991 7.$100 4.17114 6.745

63 1.7691 6.5719 3.7119 6.937

64 1.7430 6.3712 .'3.6553 6.718

65 1. 78J~. 5.5576 3.1143 6.523

66 1.9353 5.7h49 2.9684 7.465

67 1.9696 5.1918 2.6360 7.629

68 2.2265 5.0892 2.2857 8.090

69 2.6:309 5,.4245- 2.0619 10.. 3h4

70 ~} n (1:,:ffJ ;; "".CJ;2-' -1..,8~:f~:3 \ \ ".)Jho{ f./ ,~;;.'

7,.5003



Table 11.2. VIL, I/L, I/V, aDd 11 (1965 • 1(0)
Electr:1c1t.7, .rater 8t Sanitary services

V/L (100 I/L (100 K/V W (' 0 thousand
thouaand von) thousand WOD) (van) won)

1957 2.3217 14.6366 6.3043 9.556

58 2.8717 16.2797 ,.6690 9.301

59 3.0043 1503609 5.1129 11.598

60 5.1478 26.7686 5.2000 29.154

61 3.8690 22.9613 5.9346 16.220

62 1.2853 7.8358 6.OY63 4.580

6) 2.8687 19.9636 6.9592 8.970

64 6.5154 la.21 $4 6.4793 20.154

65 5.hOOO 31.60S3 5.8528 14.316

66 S.3602 29.7055 5•.$212 12.967

67 5.6629 30.2162 5.3171 16 0ll 61,3

68 8.2213 52.!t851 6.3841 22.553

69 9.2147 $8.7193 6.3724 26.195

70 12.2520 81.9800 6.6912 34.280
== -

mean 5.2882 32.1952 5.992$ 169.112
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Table 11 •.3. V/L, KlL, K/V, a.ndw (1y65 III 11",,0):
Tx'an..cnort&t1oI1 S~"'raoe & COD"'lmm:lcatioDI .,.!'" ~

V/L (lOO
tho\1..<ymd won)

K/L (100
t..houa&'O.d won)

K/V
(won)

w(10 thousand
won)

19fJ7 0,95'11{ 'r.'6,a917 ? c1.... - :;~298, ) I:>7",.,1 (.0

58 1.3362 .31.&.0203 2504599 7"lil0

59 1.2833 29 ') I "0 22.7895 7" 1800'[1;1

60 1•.32?2 27.5C99 20.72'12 6" '166

61 1.1264 23.9069 21.2245 5071'[

62 1.J'~05 26.0866 1907554 5.987

63 2.. 0060 35.5769 11.. 7354 9,,573

6h 1.6708 26,~3)97 15,,7650 r' ').-'80"";1

65 1,5716 2'1.7829 1),,3600 7,,692

66 2,,(.'986 :?7 r. ()S2.t~ '12 0 89CXj 8~8J6

67 2.3760 2803572 11 0 93hH 10" 821

68 2.4325 26.6869 100 9706 10.899

69 2.4723 26.8231 10.8495 11 0659

70 2,,2282 24.2262 1008724 1'1 "G92
w..:l:::i:-~:~ ..."ft,-_a..~.~_..",,·_~~-...~ .....·~.IIMttI'~'~~·~lD_"...~--."!!~~ ..~blJf;~~,:&S~~

mean. t .• ',291 2"'( "lf29i~ 17.3148 8) .. 706
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T~lis p..'\par is one in the Bariee of continuing Jillr research~

which is designed to aid in the formulation of scund public policies

and to promote public understanding of lssues of tht~ Korean econ.oJ'6;1.

This working p;&par is a prel1..unary report, of ()ur on-going

research that will deal with Bo-callool exogenous fac::tot"s in ooonoldc

development with apecial reference to the Korean ecc:momy during the

1960'8. The final report will also iJI.lClud~ & theorlatical formulation

of ecor 'Ilic development I'tiating econcmLc factors w:lt.h non-econoaic

fa.ctors in its modus operandi as "Tell a8 the C0fW1dlsration of- 1-
qualitativa elements other than dealt in tb.1a working paper. AJ.thongb

this paper represents only a small fn.gment ot our research efforts

toward this direction, it servea as & po;1.n'\ fIJf departure toward the

frame of refarenoe mentioned abo'N.

TIle intarpr~ tiona and conelUBiOW' 11\ this paper are those of

the a"l.\t.hor and do not represent the viEIIMa of the Korea DeVelopment

Institut-.~. Finally, I would like to ooctend my appreciation to

those within and outsidt9 or this In9t:Lt\J.'~e who have parUcipated

these endtHvours.

Mahn Je Kim
President
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nrrHCJ)Ol~rIOM

1960's, e:-.rpaciLU;r in t.,ne lAter p&JMi ot 1960'ftL In.8pite of ~f; "I

the critical and inherent problC!1.8 resulted by such growth, l the

pl-.nned targets of the ?irst.-Five Year PhD. (her_iter I"e!orred all

l''I'!P) 1fer~ 1..u genat'al met b,Y the a(:tual achifJvtl'iHmtl. So that tho

'::OUl'le of devalopu1oot lULd proV8i1 BlU17 hu'ilh criticiaus2 aga.inat the

FFlP and its revision WlV&rra.nted.. J The 1Wl1.n force bebiDd w.. re-

Ilarkable dr1"8 ifae, of couxse, the ood,stence and BUCc8Sstul 1IIpl._.
;~&tion of the F1ve-Iear Plaus by tJ19 Qovertmlent ot lor., that

camaitted itt! leadership to 800130&1.0 d8'vtllopZl6l.'lt.~ In addit1oa.,

there vere Dl9.JlY' so-called u.ogeneo1.18 factors,;; fUlly ur..aecounted tor

and unexpect.ed in the !ornml~tion ('Jt the plans, in the Korean GConom.c

:\.s sar17 &8 .1.n the 1960 i a, 3\Uili. tactorn as the iostoV'1a.n Preu

conditiona, pervasiv>mtt3s of educational facilities, strategical

li.11 7

~

"lor Uw.'>sti ~n.1
<~"1 ., ...~-. l

.. ~._"~ ,-Jo~ £"
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geopoLltical locatJon, I.n!,);J r" conf.i deneo in govt:t.rn.ment, etc., '",era

"·e.COlfil.1~ed b;r lJuulj" wrJ.tors ·)f t.he i{Ot'PAl.fl economy, 6 '~ithout 6i.vil1g

th~ir .ruJ.lar llflplicatlon~ to t,he l~eeent Ko:roon <lp'i'elopmE:1ut. D~lting

the mirtdle of 1960' l!', thm: t, 'fera, aJ.so j other such J oftan under

fDPhaaizoo, factora as significantly J..Arge idle facilities,7 the

Korean invclvemooi in the Viet Ham War and the political normali~a-

thm of the Kor~a.n~·Japan0se ralatlons ~ The ex:i~,tence of idle manu-

facttlring faeLlitie~ is considered significant j~or the reasons that

it 3e.rV ed to meet. induced demands by the tva in~;erna.tional develop

ments culd contributed to f.ast gro~h during the later period ot 1960'8~

t.hese 'Jwo i.nt6rIlat,tonal pOl.t tical developments, eff9<:tively t.ook

place in 1966, on the Ko:rean economic develof'Tnent dur1ng the later

period of 1960 I 8 and on the a.(~t,ual achievt'J'ne.nts of the planned targets

natures, 11cfwever, U1e economi.c affoottl re-9ultedl from the ~~vo are

measureable and diversified. Tho polltical devetlopment wi th Japan had

primari.ly contributed to the in!lows of cap!tal, both puhlic and com

mercial, in the tonis ot reparation, soft and commsrcial loans, and

direct inveatment, to eap1~ tOn&l1t1on and to the e.xpa.nsion ot aport-

6
Kanesa.-·fhaaan r20, pp. 213-215J, Koida L24, pp. 37-38J

. al'.Id. Wolf t:39, p. 22f{J

7Ecozwmic PJ~ Board rIh 7- .-
STIle 8Xl8te1'i~s ()'f such axte:ns:Lve idle r:apaciti.es is the primar;r

reaBon ror unexp€" ':t'Xil:v: low capital-output :ratio~j in the 3ucceeding
years. Set'£; EPB L lS)



)

import aeUvittes.. The Korean. invo1va:aont in Viet NaJa \la.r not onlY'

has political impUcatlorus as to roturning its indebtedneas to the

U"S. and. its allies; but &180) has relieved 90Ulewba.t the foreign

e:xehange bottleneck severly faced by lorM.. In additii)Q to favoc<101,,,,

trade balances, military pI'ocurements and the foreign a:change rEal

ttances by the Korean t.roops and evgineElrs in Viet Naa vere sizable

sums since 1966,

We vill, first of all, examine the magnitudes of ,eeonoJPdc rela.

tions resulted from these two internat,iclOal e~{ents during the peJ:i.od.

of 1966-710 Then, the effects of the tliro events \fill 'be ew.luated

in three aspects: Effects on income and employment, on capital for

mation and on international trade and balance of payments. The

analytical met.hods usecl in the study arE! primarily those or national

income accoWlts broadly defined, inc1~ input-output, and capital

formation balance of payments analyses.

II. THE MAGNITUDES OF ECONOMIC R&LATIO}fS~ AN OVERALL ASSESSHE1"1'

As the results of the political normalization and the Korean

involvement. in the Viet Na.m War, there r..Fsre the inflows of capital

from Japan and expanded trade activitie;; With Japal'l and Viet 11am.

The magnitudes of economic relationsS' i"e~) capital inflows from

Japan, trade with Japan and Viet Nams 9..I ld r:)r~~gn e.xchi.'.!.'ge receipts

from Viet Nam, are summarized in Table ~-J.

The inflows of capital from Japar,>? as shown in Tatl2.~ :, i:.~gaL

in 1966 according to the Treaty signed ~'1 tht> r".,trc::;rmflnts J: Korea.
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rot' so-called properties "md cla..:low, to provide $200 I:riJ.lion in ':$<">ft

loan.s and to encourage $300 m.i1l:Lon :i.n commerclal loans OVal" a tl?'.J1 year

r;Ariod. 9 Tho execution of th3 PAC fund and public loans iofas cardoo

out as .3.groed except for the :!.no'l'ita,ble time lags botweent.he a.pprovals

<.1 settl(l1'1ents. However, the tn.flov of commeroial loan3 verA vory

"'afH~ and re:l.ch::l.n.g i tB peak in 1968, 8JQounting to tha :J.pproval of $'110

;'l'. ilion 1'or that yt'l3.I' alone. Si,nGe therl; tho i.ntlow 0.1.' cr~l1f!H~rcial

)"UlS h;J3 declined and graduallJ' replaced b;{ direct iIl'-r6stments from

Expanded trade activi ties with Japan and Viet Nam are shown i.n

':'able 2, The Korean- Japanese tra.de :d1a.tions have bSf3u always unfa.-

vorable a.s show'Q in 'fable 2. Inspi te of tremendous efforts to expand

thi3 Korean exports d~i.;.g the 1960 IS, the exports to Japan has lagged

bfiliind the pace of its a~ort f:tXJ.1&lSion. Even ,atter the political

normalization, t,he trad.e de.ficit between t~'le two accounted for about

5C~ of the entire Yoroon trade deficits. rfuia ratio is extremely

high e\'t1l1 when the non-compet:.tive l..ITlpOrts from Japan10 and the

imports financed by both 7)ublic and cor..mercial loans are accounted

for.

On t.be other hand, the relat.iva .L.DIpor-tance of J,3.pan as an export

mar'Aet for Korean in the World anl! in Asia ':':·'ltinuou.sly declined. until

9
Btlr~u 0/ 'trade, t.he Hirllat.J7 of ':'cre...t.gn AffB.ir~ :,.--U, p. c;....:.j

10'xr.co .il'1por" :.;....Jrtlponents of ;1.·,n-;:;~1\~ ,;.titi...e g()fxts i}_·.i.:,t, ..1:~""'::; .f;-.::.m
.i.5. h% t<1 25. ');;t:·.;'··.ct..a.__.. ~:1pOrt3 fl':~ Jar""1\ dut"i.!".g the ;;t>_ '."Xl . r :'~66·

71, Sllt\': $t J.:;68; -t!d," r;. tic -1J.av::q;z· E~.c ~<o'd~d 20%.



Table L Fo~ Aida an?_Qap~ 'taJ. Ir4flnws to Korea ~ _1296- 7].

Unit Value; in 1,000 U.. S. dollars
Arnval Basis

1)pes 1966 1967 1968 1969 1970 1911 Tota).
A.idB ~s 1840550 120,729 14$,711 163~774 95,291 57~991 768,046

Japan 29,,676 30,175 33,619 32,,103 ~. 19' 1.3$,575 162$642~4,4 :4-

% (16.08) (24.. 99) (23.07) (18 .. 99) (25.70) (23.52) (2L18)

°tt~~;.a1 tq~, 72 11 BJl 105,620 70,220 1.38,934 115;;325 874)1000 111 376)'930
Ja.~ 12,14;,1 25;1351 16~198 21,\/.363 12 9 497 169 728 104li 286

% (16, 6B) (24.00) (23.07) (15,.30) (10,,84) \ 1.91 > ( '7.57)

ComDlerc ial Leana 109)18S~ 124,001 268~366 4oB~882 378~S90 169.700 1J45~f,J91

Japan 641' 715 44,459 88,205 87~L.7L. 82)/499 62~8So 4~"Sll.... -.-
% (58.91 ) (35.85) (32.87) (21.46) (21.79) I 4' (29.50)

\n
d·70 j

\f\
.,J Direct L"1\rest&ent 2 J 104 20,923 31,799 42~9.36 85s' 80', 558 q 8S1 742,420

Japan - 1 i 374 8j 241 23;.lO21 21 ... 798 22; 375 7"1 )169
% - ( 8.29) (25.. 77 ) (53062) (25.40) ( 4 .. 00) (10,39)

Total 369,337 371,273 S16,096 754,526 675,013 1 .. 660;,542 4t 346)7S"t
Japan 106,540 101,359 146,263 163,234 1411 288 115,S28 77.4~608
% (28.8,) (21.30) (28"34) (21.63) (20.93) ( 6.96) (17.8c~)

Sources 3 USAID,.Summarl of_U.S. &ono.1II1c Aid to Kor~ \$«>u..l~ 1>172)
FA::onomic: PlarlI"..i.J:Jg Boa.rd, tHe ReIJublj~ of Korea

'.'



'Tilble 2. Ko!"8IQ!i.'! ~::t-:s t.;:~ and~_v~_f! frpm J_apa.n:r 1960-71

thut Value; In m.illion UoS. dollar~

Basis s Ct1sto&s Clearance basis

1966 1?0§1 1962 :: 1963 196h 196$ : 1?66
i

Tot4l Imports 343.5 )16.1 421 ..8 560~3 404.4 463.t. :' ~6.u

:AfJiar,l I1J.rport:- 97.8 91,,9 141~5 208.4 146.2 2280C: ~84.8

(as %of total "imports) (2.8 .4() (29.01 ) (33.54) (37.20) C3t1,,16; (49024) (53.1].

Imports frOll Japan 10..4 69.2 109.1 159~3 llO.J. 1.66~6 2Y3.8
(as %of total imports) (20.49) (21.89) (25.88) (28~44) (27.2:; . ()5,,96) (;+1001 J
(~s %. Qf Asian imports) (72.00) (15.30) (77;11) (76 v 4S) (15.3·2 ,~ (73.02 ) (76 .. 35) ..

Total Exports 32.8 40.9 54 ..8 86.8 119.1 115,,1 250" _~
•

!s::i :-: E::por+d 2209 2804 35.7 5:L7 66,,0 8508 104,,8
(as %of 'total exports) {7201Si (690S1) (65,,14) (61.91) (55046) (48098) (41088 }

vl
'J\

Exports to Japan 23,,5 24.8 3802 4400 6603("1;\ 20.2 1904
(as %of total exports) (61,,46) (47045) (42084) (28 062) (32005) (25c>12) (26048)
(as %of Asian exports) (84.48 ) (68026) (65017) (46023) (57,,09) (51028) (63023)

Total Trade defic11iS -310.. 7 -27S.3 -367 ~o -'473,,5 -28503 -28804 -466,,1

Asian Trade deficits - 74,,9 - 63 .. 5 -10508 -154 .. 7 - 80,,2 -l4205 -280.8
(as %of total balances) (24011) (23.01) (28082) (32 067) (28010) (49040) (60007)

Trade de.ficit.8 f1"Olll Japan ... 5002 - 4908 .- 8507 -134,,5 - 1200 -12207 -227.5
'(as %of total balances) (16017) (18..10) (23035) (28041) (25~22) (42,,54) (48,,81)
(as %of Asian balances) (67006) (78 045 ) (81 .. 0:1:) (86095) (89076) (86"U) (81026)

Sources I Orfice of Customs Adm:inistration, Statistical Yearbook of Trade! 1964-11
Thb Bank of Korea~ External Trade St~tistics for f960-64 0'-



1967 1968 1969 1910 --~-1911

996.2 1,462.9 li82306 1,98400 2 i 394.3

51306 824.5 1,027.2 1,141.9 1~352.8
(51.58) (56.2) (56 ... 33) (56.9) (56.5 )

443.0 624.0 153.9 809.3 953.8
(44.41) (42.5) (41.0) 04>-08) (39.8)
(11.23) (15.68) (13.39 ) (11.15) (70.50)

320.2 455.4 622 •.5 835.2 1$06106

129.2 151.9 21305 316.0 37304
\1\ (40.33) (33.3) (34.3) (31.8) (35.0)\1\
'0

84 .. 7 99.7 133~3 234.3 26200
(26.46) (21.90 ) (2L,42) (28.06) (24.54)
(65.60) (65.65 ) (62.46) (14.15) (10.11)

-676 00 -1 j 00705 -1,201,,1 -1,148 .. 8 -1,326.7

-4440' -672.5 -813.7 -6ll09 -979.4
(65.75) (66076) (61075) (10.61) (13.82)

-35803 -524,,) ·~620~' -,1500 -69108
(53.00) (,2,,0~) (51066) (50005 ) (,2014) .I

(80461) (1709,) (76 25) (70,82) (10 063)
•- --"-'
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19~ ana h8~ improved. sJ..ight17 sin.ce \ihen. nH~ Korean import

dop~t11},(:.1· Cfr& Ji:\~l&I1 M(\ PGrked tl:Le p-.k of 44,,5% of all j.lilpC'rta in

1967 ~d has reversed its trona aml1fWaat. since 1968.

Although the absolute aiza of. trade volume is relatively SMll,

t.he Korean-Vie" Hamooo tra.ri.6 re1&t:LoI'lShip is a contrast to that

between Korea. and Japan. As shOlFD. in 'table 3, there were aJ.wa1S

export surpluses 8.ga.inSt Viet }W1l. Existing trade surpluses are onl;r

small fragments of tbe favorable economic relationship tJw.t Korean haa

enjoyed aince its :1.Dvolv_ant in the lmr" There wero tlD. a.rrq of

anginoo),"S for both the Korean and U.S. contractors, a. group of Korea

businessmen catering to the militKUT procuremflflts and a in divisions

of milit:a.r.r staff s811d.i.ng theil" fla1ariSS and allowances to homQe In

1966, the foreign exchange earn:i.rJgs frcmJ. Viet Ham was 60., mUlion

dollars and grew vfJr7 repi~ to 172.4 miUion in 1969. Since then,

the tON1gn exchange earn:i.rJgs declined to $151.9 millton and $12409

m:U.llou :reapetrtiivel7 in 1970 aDd 1m.
}i'rom the prsc8cU ng 8%881 nation of data, there emerges SOIl.

significant d1.f"terences in' tJ1e characteristios of the two inter

national developments. The political normalisation has both positive

aDd nega.tive a.peets of the ecOlUlmc consequences. Positivel7, the

normalim~tionhas triggered the 1.nfiows ot -the foreign capital, both

public mld pl'ivate, 80 desirable especially during the FFIP period 0

EspeeWJ'~\"7 ·the PAC f'm1« It!M tilafil,. to supplement the U.S. foreign

aid eut.~ to K~rae.n oeg,'tm in 1964 and further reduced in 19660 On

the negative '~1de, the mrmalizat10n nood the Korean market nth

1JIported Japaueso goods aec:;.mtrating the problEm of balance-ot'-pa1llents.
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Table 30 Foreip Exchange Receipts from Viet-Nam, 1966-71

Unit Value j in U0 SolJ 000 dollars
.... ~ - ---

1966 1967 1968 1969 1970 ___ 19I!-_

Exports 13)1900 5~700 J~81B . 11~920 131'426 :L4~ 300

Imports - 50 413 422 24'7 282

Trade, BiLJ.anc~ 1)j900 $j650 3)1405 lli498 13:r179 14;.018

m.l1t-ary ?rocurena-.lt 22 j445' 54~616 19;838 74~925 70~lO9 56 7 000

0000.3 (9~B89) (14i 456) (30,,823) (23)1635) (24.. 323) (21~~)

St,rvices (8 11 142) (32$685) (40 il O83) (46 800' (3B lJ 399) (26~500).g )

V\ Conatructioc (4$414) , 7)1535) ( 8l'932) ( 4 9490) ( 7$387) ( olJ 3(0)
0'-
..•. J

Ram1t~anc6 by Engineers 9 j 063 34lJ 335 33:0 250 43;,108 26~909 .. c; .300..I. .... i

Remit tanc & by Military Staff IJ i 1.64 29 j 950 349 559 3111 522 26~206 2411 700

Special LIe 1,9....5 8,800 4j 600 lO~900 159 200 :"3,900

Sales of PI Coupons - - - - - 7,100

~r() t,a,..! 60.487 13311 hll 155.,,652 171,973 151 5 603 124~61B

...---'-_._........_-_._------------_.~,.- '. - ----_....- --------
SOil r,~ C' Tn f" Brt r,1i. \; f K(~ rea

'i 'j
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Tbe economic cOIlBequences ot the Viet. Nara War W81'e all tavorable.

The D10st notevortby is that it served to relieve the foreign exchange

bottleneck constantly threatero.ng the Korean econom,r.

III. ~ECTS ON THE KORlWf ECONOMIC DEVKLOPHEST

The economic consequences ot the preceding tvo international
•

developuents and. their effects on the Korean econorq during the later

part of 1960 IS hava been far reaching.. Of these, ve will consider

three major aspects~ First, the expanded tangible and intangible

exports 1;0 Japan and Viet Nam and the remittances b7 the mllita17 statf

and engineers in Viet Nam had contributed in genEtrating sigDi£icant

amounts of final demands in these years. Such increases in final

demands would have, in turn, affected income, employment and growth

during the period under consideration. Secondly, the normalization

of the Korean-Japanese relations have induced, as examjned~ the inflows

of Japanese capital, l>oth public and private, and economic cooperat1D1W

by the two countries. ConsequentlY', the political normalization of

the two has contributed to capital formation, vis-a-vis foreign savings,

and in achieving the goals of capital fonnation and foreign capital

induc_ent in the five-year plans. Lastl1', the eotpanded trade activi

ties with Japan has affected negat!veJ.,- the bal8JllC8 of ~8I'1t8 posi

tion ot Korea during the period under consideration. On the other

hand, the economic relations resul1_ing froll the Korean involv_ent

in Viet Nail has relieved this pressure somewhat with the foreign

8X.Cbange earninga. 'lhese effects lJill be examined within the cont.ext
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of the Korean development in the late 1960' s and the framework of the

five·year plans.

Because of the inherent l:iJ:nitationa of Economics as a sclen~6 and

available data, that is, the impossibility of conducting a controlled

experiment, it 1s extremely difficult to assess accurately the resulting

impacts of the two international. events. What we propose to do is to

compare the resulted effects with aggregate data of the Korean economy

as an approximation. In seperating the effects that we are concerned,

we will attempt to do so from t."le totallty composed of the resultants

of all factors. The defect hare is the inability to lIlea81trf3 'What

would happen without the two devel.olDents of our concern and to seperate

the interactions between the other implicit and the two explicit

factors. Of course, the following anaJ.,yais is subject to these

limitations.

1. Income and &SPlo;yment. Effacts.

Using the Korean input-output tables of 1966 and 1968, the income

and employment effects of the normalization and the Viet Na.m War are

measured. The modals applied here are Bore or less vi.dely used in

assessing such impacts. Given with the 1J1,,~rse and quasi-inverse

matrices of domestic inputs, AT (l_Ad)-l and L (l_A
d

)-l, income and

employment effects are measured as follows:

GNPt • AV (1 _ Adr-l ~ •

( d) ..l ...e
Nt • L 1 - A It '

where GNPt • Gross National Product of Year t ,

Nt ... employment or year t •

Av • the vector of Yalu8 added. ratios,
563
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A.d. iDputa ~ ••88t.ic ongins ,

L • labor coett:lcl-.t. of 1968 ,

and ye .- .final deuD!1 of 7f!JU t •

The final demand _t,l"1x, ~I ~is CQIIIP08ed o.t 4I:lqJ01"t8 to Ja.p1Ul aM Yiet

Ham, the lIilitar.r procur_ent. 8&les by aoctors, ad tra.nstera of he..

by the rERittancss of engilleet'8 and DLlUt.a17 staff ser9'i.ng in Viet ...

A.ll except the disposition or reltllittancea vere oaa:i.ly estireted 1:;1'

3~tor by tedious aggregations 0:( aport data by srrc classificat.ioD

into 1-0 sectoral classification.

Income and employment erfec·ts from t.he War' are undet"88't1Jlatfid

to an unknown degree, due to the treatments of data. For one tbiDg,

the sizes of wage bills to both the Jd.lltary staff aDd GQgineers are

unknown. The only available figures are the rElllitta.uces 1V the-.a. Bow

much foreign exchar..ge they had receiTed and brow>:t back mar be arqone'a

guess. Another probl_ facoo. in assessing the 1wpact& vas the

question of how to deal with t,he salas of ai.li.tary proc~ts ~t

c.onstruction and services. Construction sorvic:es vould hayO beeD

rendered. in Viet Ham by KorEllllD cont~ct8rs u~U1g ..t~ aDd labor

inputs, locally procured and/or sUPPLted by imports :f'raa lor-.. Bow

specifically its· incorae aDd emploplEmtr ~..d _.t.~rllU iDpt.lts hem

imported froll Iorea, they' would been ree'1rded in aport 8tat.isties.

It the Korean engineers are ezplO7Qd, theL.~ r:> -'t.i.fl4 of ize·218

affecting the Iorean 8CODOIQ" would b't8ll tran""...tted W ,~. For

these reasons aDd. ditfictllUes, 'the t1.Da.1. d~ 'Il&t1"1% u:.·l~\e:c _~-'1{i

aUital7 procureaeDta of ~rull~tioD and aeni.ees 1D VIGt Iba.
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1D Ntlllat:1.Dg wVJCionl ceaap1doa apaditUl'l1l8 ha tIl8

r.tttu.o. b7 Bi1it&r;r atatt aDd.~, tho rlltioa ot prift"

uCUUIlptU»n b;r sector of \U UIplt-cnrtput. Tablu, 1966 &lid 1968, are

\he bl,818 of the eatiltatioa o! coD811W;ption axpead1tlU"ell rather than

the c0D8\tIIPtion ~tlJN.il of vbaa aDd rural households for two

r_soDS. First) there uista the pl:'Obl. of aatch:l11g the expenditure

itas of household coruJUIl!pt.i.ufi with the lu-sector clasai.tica.Uou of

the input-output table. 1.e.. J a tUliliar probl8lD of d:lsaggrept:t.on.

SecoD!lly, it 58 flXtre.-aly huanloWJ to. as sign the ve:1ghtlll to 'o.rb&.u

&.\lei rural households since there vex'e no available records a~ to the

data 1U regional diutribution of reidttance recipients.. lnBtead of

introducing Bore assumptions tor diaggregating and 'weighting

different statistica.l series, the total. remitta.aces less than average

aavbgs ot hOMeholds were divided accordJ..ng to pri.va.te contJWlption

pattGr1l8 ref100ted ill the IorfJlUl input-output tables or 1966 and 1968 ~

The result. of coawtatic.1l'1S are ~zed in Tables 4~ 6.

As shoun in Table 4, the iDeae effects of expanded export activities

hAd cout.a.nt~ increased rna 9.7 b:Ullon von in 1965 to 40.3 billion

WOD in 1970. The 1ncr_au in contributions t.o GNP by" the Viet NaJa

War are tar more !aIp?euive. In 1965) it waD o!1l1' 2.1 billion von,

1Dcreued to 23.9 billion von in 1969, and ~;.:.igh·tl:r decreal:led to 22.5

bUllon WOD in 1970" 'r'!leir shares -to GNP <Jere 1 .. 5% and 2.2% in 1965

and 1966 respectively. But. tor the period 1967-69, it wu approxi-



Ilat,oly ). '7% but In 1910, it reached to 4.4%.11

To evaluate the significance or t.he contributions of the two

international developments to the growth of the Korean economy during

tna corresponding period, the growth rates are adjusted. bY' subtracting

ll.l.ci contributions of the pri..llary Bector that are rlUldoll1,. in!l\4.l'lced

primarily b;y woother and other conditions. As shown in Table $, the

contributions of the Viet NaIll Wa.r and the political normalizationU'e

rar More than margj,nal. IJ~ ta.ct, one t.J1ird to halt of the adjusted

growth rates is accounted flY!" by the two international events.

Therefore, It is not a Mere coincidence to find. the eli.trusion index

by the moving index of months tor c,'C!ica.l dom:i.na.nl~e picki.ng up from

the early' 1965 and dec1in.t.ng tT01l. th,e middle of 19'70.12 In another

words, a ~pectaculJlr growth of the Korean economy (luring the later part

of 1~)60 I S and the bUS:1J'lSSB set~back in 1910 m.a::I be significantly

attributable to the economic consequences ot the t,m non-economic

factorv.

The effects on employment using: the input-output data a.re

sUDm&rized in Table 6. In 1965, the exports to Japan and Viet NUl

provided jobs to SaBe 79.7 thousand workers. As the rElrlttanc8S by

A:1gineers and Jlil.itary staff' aJId the militar;y procurements began to

taken place, the eraplO1B'leDt effects accelerated prc)viding jobs to SODle

453.6 thousand workers in 1970. ~ view of total .Dploymtmt data tor

llA, Study by & group of econoaist.a a.t Seoul Na1iional UniversitY'
indicates that the impact ot tge Viet. Nam Special Procureaent on the
Korf'lll eeonom,y" vu l~ to 3.3~ during the period of 1965-69. Th.ts
analysis is based on 11 sillple ratio of the dollar CLmount of special.
procurement. to t.ha G~TP in dol lars for each year, inlplying an incon
s~~tency ot comparing the sales against the value added.
See SacuL Na.tioMJ U~,:iversit.~ I:l5~ ;p. 88J

12Tb.& Bank.. a! Korea !:1J,..1iII L.-21J
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Table 4$ Income Effects

In 1965 Constant Billion Won

-
Inccae Effects 1965 1966 1961 1968 1969 1910 1971
From ~rttJ to Japan 9.7 13.) 11~O 19,,4 24.1 40.3 41.0

As %of GNP (1.21) (1 .. 46) (1.11) (1.72) (1.84) (~.83) (2.62)

From Export:s to Viet Ham 2.1 2.2 1.3 1.1 2.6 2J; 2.0
As %of GNP (0.26) (0.24) (0.13) (0.1) (0.20) (O~18) (0.17)

From HilitaX')" Commodit;y Procurements - 1.8 2.7 6.5 5.5 8.3
U %of GIP - (0.2) (0.27) (0.58 ) (0.42) (0.58 )

rroa Raittazac_ troa Viet Nam - 4.9 14.8 15.3 15.8 ll.6
As S ot GHP - (0.54) (1.44) (1.)6) (1.21) (0.82 )

V"\
0>-

fotal 22.3 35.9 42.2 48.1 62.8 43.6-..J 11.7
u ,; of OIP (1.4.5) (2.44) (3.61) ().74) (3.68) (4.42) (2.18)

~~

\.:,



!able 5. ~ Rate a1Jtl Cdntribu~!ons ot the NoruJ.:1.zation a.nd the War

---1965 1966 1967 1968 1969 1910 -- -1971
-. . Ple~~ .;'o.ct.'»ll ~a.n.nsd Actual. ?1a..."IDaO Actual P1.a.c.nea. A.et.u.a.l fTl......a..-med Actual p1....a:nned .A.cta.al Pl.e.nc.ed Act.u: . .:

(2-:P G:routh
Rate ? 8, .. -".4 8.3 13.4 7.0 8.9 7.0 13.3 7.0 15.9 7.0 8 0 9 7.0 lO,;'~I'

Co~",f_ .:.bl,t.ion
of tht'J
F:r.iJ=a...-y
Sect-or

2.0 -0 .. 3 2.2 4.2 1.8 -1.8 1.8 0.4 1.8 3.t.. 1.1 -0.. 2 1.7 O.l'.>

Adjusted
Gror.~~ 5.8

\,J\ Rate
~
Q)

Contributions
of' the 1'vo
Events

Net. Gro'W~

Rate

7.7

1.5

6.2

J' ,
Ool. 9.2

2.4

6.8

5.. 2 10.7

3.6

7.1

5.2 12.9

3.1

9.2

5.. 2 12.5

3.7

8.8

... -;>.-' ......
Y.. ':'

4.4

4,,7

rJ ..
:;>.j 9.1)

2J,

o.b

p: Pre] j m1 ....:ary

SolJ.rC63: Economic PJ.a.nn:ing Boa...-.....i» The First Five-zea:r Economic Devw.op!ent flu, 1962-66, (Seou..l: 1961)
The Second Five- ear EconcJllic Devalo ant PlaD 196'"-11, (Seoul i 1966)

!ho Bank ot Korea, ~tiona.l Income Statistics Yearbook, 1911.. Seoul: 1971 -

t
O'



Table 6. !!?l01!ent Effects

Unit : 1,000 Sel'./;rear

~~O~Emt E.frect~ 1965 1966 1967 1968 1969 1910 1971

~'ram Exports to Japan 10..1 98.3 11105 139 .. 4 110.4 283.0 285&6

From EJcporta to Viet lam 9.0 10.5 1.1 6.0 13.1 12 ..1 16~4

From Milltal")" CoJlDOdity ProcurEllumt - 10.2 15.1 45.1 42 .. 6 55.0

from Ramittances troll Viet NUl - 46.4 139.8 1.36.4 14l.2 103.$

Total 19.1 165.4 280.1 327.5 367.9 453.6 302.0
V\

$
TotaJ. &lp101ll_t 8,522 8,659 6,914 9,261 9,341 9,51h 9,708

AJm;.:.· . ::lCrc ,..mt, 312 137 25.5 347 86 2Z1 l34
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corresponding years J"'~ emplQym.e.r.~ ~reets se-. to be somewhat

overest1mated since the average labor coetficient~l were used for

co;nputations.1J There 'iI1JJ.Y' be a d.1!ference in the marginal and average

labor coefficients and consequently' a d1!ference tn the marginal and

average labor-output ratios. It the increased 8XlJOrt and consumption

demands were probably met by the marginal increments of productiva

facilities and inputs, the resulting employment vc.uld be far less than

the employment requirements ca1'iputed hy using the average labor coeffi

cients. Nonthaless, it is safe to infer that the final demands created

by the Viet. flam War nnd the normalization of polit,ical relationA had

significantly contribute.J to fuller employmEl1t dUl'ing this period.

Since the normalJ.zation, capital inflows and. direct investments

fr('" Japan amount.ed to siz;o\ble volumes. As exam:i.ned earlier,14

Japanese conur.srcia.1 loans and direct, invdstment made to Korea from 1966

to 1971 amounted to 430.5 and 77.2 lDilllon d•..,Uars respectiVely, in

additions to 162.6 Dti.llion dollars in PAC funds and 104. 3 :rl.llion dollars

.in official loans. The s..~a.res of the Japanese PAC funds, public and

private loans and direct investment are approx:i.matrely' 21%, 7%, 2~% and

10% respectively during the period of 1966-71. Consider..ng the !aet

that foreign aids, loans and direct investments had financed about 41.8%

of-gross dcmGeitic capital :crmation during the perievi of 1965-70, it

is JJrobal::le to infer from Table 7 that Japanese cap.. 1 inflows had

13rha Bank o.f £o~a t:3~ p. 39J

14Soo Tabla 1 in page or this ~lpar. 570



Table 1. Capital Importation from Japan, 1965-71

omt Value: In 1965 constant billion WD

Importation or Importation or Investment Gross
(2) /aachin017 and machinery and on machiner;y domestic (lj{ (l~Year transport equip- transport equip- and transport capi-tal (3) / (3) (4)

ment from Japan mfmt with PAC fund..i equipment formation
(1) (2) (3) (4) (5) (6) (1)

1965 6.81 - 38.02 ll7.64 17.91(%) - 5.19(%)
1966 20.40 0.95 88 •.38 190.63 23.08 1.07(%) 10.70
1961 33.8.3 4.18 114.90 232.09 29.44 3.64 14.58
1968 55.97 3.44 151.93 325.63 35..44 2.18 17.19
1969 65,,55 4.62 184.22 407.16 35•.58 2.,1 16.08
1970 61.94 3.47 175.07 416.76 35•.38 1.98 14.86
1971 65.11 3.46 207 ~5oP 4.38.54P .31.38 1.67 14.85

.n

.J...
p ~ Preljm:l na1"'1'

Source;u The Bank of K, rea, National Income Statistics Yearbook, 1911 (Seoul z 1971),
The Ba.ok of Korea, Mont!!1Z S.ta.tistical Review, ~y, 1912 ,
Office ot CustOlD8 Adm1n1stration, ~t:i.sti9al__Iea_I"~okno~FQr~ ~<!~Jnl~-71.



contributed about 25% ot the tor«l.gt\ sav:l.ng or 10% ot gross domeatic

eapit...u formation.

Furt.h81'llOrEJ t according to thel lID! eatimateu based on the Japane.se

import data, machine17, transport and ot..bl3r equlpm.ent classified as

capi tal goods by the Bank of Kt)rea15 accounted tv:" 17.9% am 35.1& of

all transport and mach.inery 'portion of ca.pital tormation in 1965 and

19'10 respectively. OrthesG,I tho portion of mac:hinery and trnnsport

equipment fiIwnceA by PAC funds ar'e also shown in Table 7. The

separation of inv6stm€llt j.1.l mach~,e,ry and transport equipment from
,.

other- ComPCIleiltS ot gross domestic C!~pital forms~tion is attempted here

to aptiJrlze its importance as the addition to productivo facilities in

16
t.he narrow sensa. 0118 thing to note ldth raga.rna to these estimates

of capital goods 1s the fact that these figures do not include necessary

installatJ.on costs and aeoompany1.ng investments usua.lly added in esti-

mating capital formation. The rates ot installation and. accompanying

irivestments range tram 100% to 280%. 'I'herefore, the reduction in

capitaJ. formation would be far greater than the import figures of

machiner1' and transport equipment 1rlthout which accompanying installation

!nVEtstaent vi th do14Gstic resources vould not be :materialized.
-0"'"-- _

IS
The Bank or Korea L9J

16
Often the rate of gross dOmaj;ti~ ::d;li tal formation to OtlP

6SPOO:\ally j.n the context of the Korean axperieIil~'3S is 50metimea
nrlsle.?.ding in the sense that such ltems as the charge in inventor'lJ
and housing const.ruction in GDCF de» :lot constitu·te product!va fixed
capi ~.d. As compaJ;ed to Japan, tho portion of hlousing construction
in tha Korean data ':Ln 1960's ia 5nbat.antially}'l-igh ..
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Another interesting a3prot to note is that traports froa Ja~

financed by KFX rund are pri.mar1.ly raw and intermediate materials.

Imports financed by other than the KFI fund more or less correaponds

to the amounts of capital goods importation trom Japan. Tn retro8pE~~.

had thera not been the irlflova of c.apita! from Japan, actual tmder:}.rr~~v<··

menta of foreign capital inducemant and conaequent~' capital torma'l",r;

would have been far more severe than the accomplishment, '!'he succt3ssful

implementation of fli"YP was, of cou.rs8, the pri.ma~y attractio!l lk"1d

moti.vation for foreign leaders and investors to come into Korea duMr.g

the SFYP. Because of such capital inflows coupled wit..h those from

Japan, foreign .-:avings for the SFIP fa:.' exceeded than the planned

amount in contrast to that .for the FfIP.17

Of course, there are other good and b'td consequences of fOrelGfl

capital tnrlows and :In''l8stment such ~s 1.mport :mbstitutilJn, e.rleI"!l311tl9s

of learning by doing, borrowing of new technology' and kncnmcr...., proolem.

of debt service and repayment and mismanagement and bankruptcy 0 ~

firms fi.n:mcecl by foreign capital, among others.18 However, these

aspects are recognized bllt a.re beyond the scope of this study', at least

at this stage of this on-going research.

17Prof'egSOria.~ ~TJ&tio.u Tearn.rYJ, p .. 65, 31, p.37; 32, p. )0,
33, ~9; 29, p.9-r .-

l8See an intoresting study on tJ'be.Sf' aspects by the Res~h
Institute of Trade: Im and other13 ['19J
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)l On International Trade and B!!ance ot Pa:!1!~~l!.

Korea being one of the most densely' popu1Jlted. countries in the

world. and being a resource BCare~! country, the import. dependane,. rata

is consequently high. As examin~3d jn Table 2, there was, on the one

hand, a l"muirkable growth in Korean exports during 1960 I S surpassing

the targets sat in FFYP and S?YF.. But, on the other hand, imports

grew too, but not as fast as exports. The result of these was structual

disequilibrium at factor level, i. e., the foreign exchange bfJttle

nack,19 quite COltrmon in developing countries.

Some of the increasing imports aro, of course, tbf} resu..lts of

foreign capital inflow and in16st.meut took pla<~e in Korea since 1966

and the impor'v '~ion of raw and sEm-processed lllJAterials tor export

goods including those for tv'9 exports to both ,Japan and Viet Nroa.

However, th e exports to Japan and Viet NUl havt! contributed to foreign

exchange ea.rn.i.ng as much as the j..n.cCGe resulted from th€lll,2t) j.r not

more in the case of remittance ~. f!Jnginears and milita.ry staff.

As 8eer~ in Table 3, KordoS. b.el.B certainly e.njoyed tavorab:e balance

of payment against Viet NaJa. 'lberefore, for6i~~ excha."lge earnings

from both t,mgible and intangiblE. ~rts frOll Viet Ham certainly

have relieved the proosure ot: cuxTen1i de.fici f,S or bal suee ot payment

as refiected in Table 8. In cant,mat to tha s.1.tuation with Yist Ham,

- --



Table 8. Ana1p1a of ..~~ce of P~yments, 1964-70

Unit Valu8a In JI1llioll U.So dollars

1964 1965 1966
Total Japan Total Japan To_~ ____~a~___---

Gooda
Export&(i.P.B) ll9.1 )8.. 2(32.1) 175.1 44.0(25.1) 250•.3 65.5(26.2j
Imports (F.O.B) -364.9 -104.5(28.6) -b20.3 -153.0(36.4) -679.9 -)06.5(45.1)
Nonmonetar,y gold 0.9 - 0.5 - O.J. -

Trade Balance -2~.9 - 71.7(29.3) -244.7 -1Q9.0(4h.5} -429.5 -241.0(56.1)

Servic~s ~ Pnvate Transfer
ReqE,'ipts
Government serviceD 75.7 O.l( 0.1) 88~1 O.l( C.l} 1.36.5 a.4( 0.3)
(milita17 eervicos) 63.7 74..0 114.1
Other aervices 15.3 207(50.9) 26.1 ".2(12.3) 67.8 11.9(17.6)

IS,\ T:ranstOJ" $6.7 16.4(28.9) 14.0 13.6{18.4) 103.3 18.$(17.9)
~
~... Pa;,m.ents

Freight & insurance -38.4 -4.2(10.9) -43.1 -9.6(22.3) -57.4 -12.7(22.1)
Other stn"T1ces -28.7 -2."2( 7.7) -25.0 -2.4( 9.6) -40.4 -8 ..1(20.0)
Tranoter -3.7 -0.6(16.2) -6.9 -1.9(27.5) -7.7 -4.3(55.8)

Net 76.9 12.2(15.9) 113.2 J.O( 2.7) 202.1 5.n 2.8)

Balance of Pa"menta -168.0 -59.505.4) -1,32.0 -106.0(80.3) -227~ -235.3(10).5)

;
~~



f ('-".. ~ ~r"'~ "
\ V~I~;"~"",i,. .J. ...~ J

.. 11 ...... " ....-.....--_.........' ..__ .... _

.__ ..•... ~ -.- .._-_.._---------------------
1967 1968 19C9

..:rotal Jap!! 'I'otal ~ J?p~; . E~
. 1970
_~!~ Total Japan-

334.'" 84.7(25.3) 486.2 99.l(20.S)
-908.9 -420.5(46.3) -l,iJ2?(' -547.1(41.4).. - ·) .. 1
-574.2 -3.35.8(58.5) -.)35 .. 7 -447 .. 4(53.. 5)

"L:8" 1 J.... .. (21 3)"),.J.) ...L!-v , ..L •

--1,,050.0 -684 ..0(41 .. 5)

·991.~{ -543 .. 9(54.8)

882.2 24S~2(27.8)

-1~804.2 -1)6.3(40.8)

-922.0 -491.1(53.3)

208.9 O.4( 0 .. 2) 257.4 2.)( 0.9) 299.1 ""19) 219.9 1.4( 0.5)) .. 0\ •
173-.4 216.6 249.4 2f2.2

\ .•r!,. 99.3 B.3( 8.4) 1?6~6 27~2(19.9) 193~3 29.7{15.4) 2 6.9 4l.S(19~1)-..J
s,"...." 101.9 14.0(13..1) 111.8 18.7(15.9) 169~6 ?8~O(16.. S) llB.6 22.4(18.9)---'

-71.f -28.7(hD.l) -104.6 -40 .. 9(39.1) ·-133.3 -- 56 .. '7 (42 .5) -lS7o~ -68.8(43.6)
-79.5 -11.7(14.. 7) -120 ..1 -19 .. 9(16.6; -161.8 -32 .. 3(20~O) -219 ..6 -3'c){16..1)
-13.2 -2.9(22.0) -14.7 -6.1(45.6) --32 5 -7.6(23.4) -25.0 -14.6(58.4)

24,.8 -20.6( 8.4> 272.4 19.3( 7.1} 334.6 -3.3.3(10.0) 212.9 -$3.4(25.1)

-328.4, -356.4(108.5> -563.3 -428.1('{S.O) 657.1 -'571.2(67.8) -709.1 -544.5(76.8)
_l -

{ h As %of Japan to To tal.

Sources % The Bank of KOTta:i ~anomic.Statistics ~eo.rbook. 1965-11" (Seoul~ 1965-n)
Research Depart.ll1ent, the .Bank of Kor~;I Ar':a.l:rsis of Balance of Pa.yment against Japan,
~26*-70, (unpublished working table) Ns=-



it is noticabla in the same table 't.hat too probleu of the Koroo..n

balance o! payllleI1ts sterD.9 mainly from its relations vi ttl Japan. The

current deficits againat Japan for 1.966 and 1967 exceeded the total

deficits for th6B8 years. Even tn ·~o 3UCceeding years, about 76 t.".)

88 percent of the total deficits i,5 attributable to Japan. Indeed, It

is the most undeairal)le effect o! 'the poD. tical normalization of Kor;:...;;.n.,

Japanese reJ..~tioUE 0

Ba.sed on t.ho preceding analysis, it is safe to argue that the b.·.s!.

ways to relie'76 and to fJU!'mOunt the problem of balance of pa7lJl\ents arr.

c.o promote the i.mpOl:t·.;lubstitut,e industries fer ,cOYmOdities baing

imported fr'Om .Japan ~nd/or to axpand both ta.ngible and intangi'oll'J

axports to japan. For the fOI'lUsr remedy. 'lertic,a,l interindusf~ria1

rsstrllcturing~f the ,~onoll.\Y' i3.nd. ~)u.:ild-up of basic and key irldust:-: 7.";

should preced.e to reducefore'lgn emhange requirea.en+.s. Fat' the 1a tt t:l r ,

the initiative of the Japanase g()vernment to reduce import restn.:':: .. ~

of commodities being prOl.iuced by develclping count.ries I.ike Korea. ~·.)r

example, her share of the Japanese L"I'lport m.a:·ket had gral,.t'Jall.1

increased from 0.5% in 1965 to LJ% in. 1971, ~s ccnparr:rl to the J:tp;ln~,e

snare of expor·ts to Korea, 1.1"1, in 1964 to 4.0% tn 1971.

'1'he Japanese government and its advisor8 are i:J.cl.i.ned to su~h

changes in Jap."me.sa trade policies" 21 Yet, tilere has bean little

implementation to narrow the existing gap bet"r1e;Jn the vide road :~fV)(T\

and the narrow oue to Japan in iIrt.erna+·ional. t.rade. GM.nt~ there :ire

m.a.ny problems in prcmoting exports t.o deVeloped countries to be resolvoo.

2.lBnreau ,)f 'i'n-de rr~lUOtion the Ministry ot InternatiQual l'rada aad
Industries 1--12, p, 210 . >
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22
by the efforta ot deveJ..oping' countries, however, developed countriea

sbould take \he initiative and be more sympathetic forward the••

prob18ld.

TV. SUMMARY AND CONCLUSIONS

It seema that the econODl;c conl!lequences or the two politie&l.
developtlll.8Ilto in the lliddle ot 1960's, 1.e., the political no1"JHl:1aa1t1oa

of the Korean-Japanese relat.1ODB and tho Korean involvEIllent in the Vie'c..

Nasa War, are quite aignifieant in tlarma of their ettect~ on income,

aatployment, growth, capital fCru.ti()D azul balance 01 PB.YJIlent of the

Ku r oo.n econo'i>7 during the later haJ.t of 1960 IS. Had, it nl)t bem tor

such favorable developunt. and r6Su.:!.ted econorlc cOJlBequen.eaa, the

Korean econODlY would not have aehieved the growth rates so high d\U"1Dg

t.his period and consequent!1' 80me or the goals or the five-year plana.

Based on the usa of the open input-output model given with the final

demand matrices, about 1.5% to 4.4% of the growth rates dur11'11 the

period of 1965-11 could be aplained by the income effects or the tlfO

international evant8. Of course, these tind1r.gs &1'0 subject to the

assumptions and anaJTt.ical restrictions or the met.boda employed in

this !Jtudy.

EcOl1O!1lic conseqtUlllCaB ot the Viet MaR War to Korea vere all

favorable in all related &SP8CU. However, there 1lfere both favorable

and lJnta"OJ"8ble consequ.eaces resulting troll the no:nulisation.

Japat'1688 c.apital innovs and invutDleDt had significantly contributed

to ca,ttaJ. fonll.&t.ion du.rlng t.h.1s pm"iild. Whila thll trade relationa

7:2 '-'3

Ihid / 11. pu~ 209-212 7
318
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1d.th Japan t'urther ac:centuated the d,8ter1oratlon oj~ Korean b&lilLllC.

or paytllstt problem. 'The uJor cause of tb.1.a deter:Lorat1oQ i8 the

gap between the 10v share or Korean exporta t,o JapllU1u8 aport and

ths high share ot Japanese fUport to Korean aport. theroror~1 the

short-cut to revolve the balance otpa11l-t. probl$llil constantly haunting

the Korea.'1 econoIU,y is to achieve the. break -OV'M po:tnt; or ILto least. to

narrow the e.xisting gap batw&an the Japanese aport. t'rt"i:l and export to

Korea.

The induced fina..l. demands resulted from the tvo wtornational

deve.lopment fueled th1J fast expansion of the XOl"6Q.jll ec0I.lOl'l1' during

this period, couploo with the foreign capi ta.l in£1,ow8 and in"!estmt!llt

into Koreao ConseqUQJltly, the Korea.u econorv nas Ibome the social

costs ot rapid axpanslon manifest~ in such probleu a8 at..J.a1locat.1on

ot resources) busineAs contraction, m.i~EIllent, debt aer-v1.ce and

repaymtl'lt and other'J :n. rece."'lt. years ~ What flaM t"IO be realised 801""

the contributil'.g factors to growth others than econoaic ractol~S

usunlly dealt in the lit.erature 0: economic devolo'l:Dct, eapec1&D.y

in the case of deVelopment of geognphicall.1 81J!all countries higtt:.y

sensitive to and dependant on extema.l relatioM, like Korca.

Whether or not the magnitudes ot econondc raLl1tionB res-Illted from

these events would suatain in the future L! More or & poll tical

question rather than econom1c. It is probable that. the economic

LITlpacts trom the Viet NJJl1 War will dV1ndle rather rapid.1.T consid6rir..g

the current politic~l envirom.ent in the U.S. It 1s a1ao evident

that the Japanese PftC fund and public lOL~ amountlng to 850 mi l110n

per year vUl. be terminated by 1915. Besidea, Japansae h:u'linel16J1Ct

579
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are attracted to jc:dn1;-veDture 11I1v_taeat iu Il)r8ft raUl.. "tbU.l~

CQl8AQ'C1al lOADll 1D rec8lt,..ra. .ADd, iDapit.41t of the contiJm.ing

tatJt mougb to re.1.u: tho ~JIIPOrt restrictio.ns :UIpOJJed OIl ita iJDports

froll developing countries, at IfMurt, within tOJre8eeable future. To

surmount the difficult.i. faced by' the Ior«m 4\)CcmcR1' t.oda.7 and to

sustain a rapid rato of growth aJ2d fuller ~)JUDt, ettor,s abDuld

be JH.de in alJ. possible directionB rae.ntioned above, :lDclnd1ng the

.
580
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PREFACE

Thi~ paper is one in the series of continuing KDI research

works which is designed to aid in the formulation of sound public

policies and to promote public understanding of issues ~f the

Ko rean econ0trtY 0

The mai.n purposo of this !"6:50a l'och project is to measure

the "optimtun" subsidy for each indust.I""f with the ultimate object-

iva of achieving eff:l.:ient reaou.rca allocation whtch "rill "maxi-

mize the national income stream". The !"esaarch project will be

carried out in several stages, st.arting ",-ith the investigation

of all possible methods to measure an optimum set of taxes and

subsidies and su. .. 'Ld firsthand calculations c,f their magnitudes.

This paper in the summary report of this first stage. It is to

provoke constructive criti.cisms and suggestions and to solic1t

batter ideas to approach the tax·-cum-subsid,,, problem.

The intarpr6tati~ns and conclusions in this paper are those

of the a.uthor and do not represent o~ J views of ~he Korea Develop-

ment Tns"itute. Finally, I pmuld l~.ke to extend my apprecia.tion

to those within and outside of this Insti tute '~ho have participatec

in these endea.vours.

Maim Je Klro
President

S87



TAI-CUM~IDY FOR EFFICIENT ALLOCATION OF RESOURCES

by Rbntack Hong

TABLE OF CONTEN'I5

I. MRODUCTION •••••• a 0 ••••••••• e • • • • • • • • • • • • • • • • • • • • • • 1

II. HISTORICAL APPROACH FOR TAX-CUM-SUSS!DY:
LEARNING FROM ONE'S Ol'IN AND SOMEONE
EI.S:E' S EX:PERJEN~ •••••••••••••••••••••••••••• iii. ".. • 4

rn. A SHORT-RUN GENERAL EQUILIBRIUM APPROAGH •••••••••••• 14

IV. A LONG-RUN PROGRAMMING APPROA CH FOR
OP'I'rnuM' TAX-Cm1-SUBSIm' •••• 0 ••••••••••••••••••••••••• 22

v. TAX-CUM-5UBSIDY VIA INTUITION AND SmPLE
PAR'fIAL EQUILIBRIUM CALCULATroNS ••••••••••• "........ 28

1• Subsidy Based on Labor USt9: 'The Si~adow

Wage Arg-Ulnent •••• Cl • • • • • • • • • • • • • • • • • • • • ... • • • .. • • • • 28

2. Subsidy Based on Capital Use: The
Shadow Interest Arguna nt "•••••••••••.• "........ )2

3. Subsidy Based on Economies of Scale
under Marginal Cost PricUlg •.••••••..•••••••••• 38

4. "Export" ~ub8idy Based on "Infant Expor1~

'In.dt1stIj1"" Argtm1ent ..... If • II ••••••••••••• II • • • • • • • • 45

5. Subsidy Based on Externalized On-the-Job
Skill PztOciu.ction u • • • • • • • • 51

6. 3ubsidy Based on Its Contribution to
Sectoral Increase in ValUE) Added •••••• 0 o. • • • • • • 53

7. "Externality" Subsidy Based on
Measurement of Production Functions •••• 9 ••••••• 54

~~ 0............................ 55

589



Table

1 <' 1 Sectoral 'rax, Subsidy (bank leaDa), Imports, Exports
An.d Outp·uts • '" 't •• II ••••••••• :I •• ". • • 7

1•2 Spearmen I 8 Rank Correlsltion Coef.ficif!mts Between
Percentage Changes During 1967-1910 w •••••••••••••••••• 11

1•3 I.ending Program of the Japan Daveloprnent Bank ••••••••• 13

2. 1 Changes in Sectoral Prices, Outputs and Tmports
under a 10% Change in Import Tariffc •••••••••••••••••• 20

2.2 Changes in Sect,oral Prices, Ou cput3, and Exports
W1der a , 0% Change i.n h;xp<>rt S\1bsid1l~S 0 "' ••• 20

2.3 Changes in Sectoral Prices, Outputs, Imports,
Exports and Sectoral Al1ocat~on of Lcl-hor a.nd Capital
unde r a , oct Cut in Indirect Taxes 0'" 0 • • • • • • • • • •• • • • • •• 21

2.0 The Impact of Changes in the Supply of Labor,
Capital and Forei£,'Il Capital Inflow on the 'lage Rate,
Interest Rate B,nd the Foreign Exchange Rata ••••••••••• 21

L. 1 . 1 Subsidy Based on Sha.dow Wage Rate of "Raw"
Unskilled L~'bor ••• 8 ~ •• 0 ~ ;f •• 9 e • ., ., •• 4 .. 4 •••••••••••••••••. )1

u.30' Sectoral Scale ElastIcities of Unit (~st(e) •••••• e ••••

o •••••••'I)pe II

TYPe I •••.••••••

1968 .1 e- • • • • •• ••• •• • •• • •• 35

43

47

48

0.4.1 Export Subsidy at Diminishing Rates:

u. 4~ 2 Rxport Subsidy at Proportional RateSt

4.0.3 Export Subsidy at High Infant, Ratas~ 'IYPe m 49

590



I. INfRODUCTIOR

Witb underemploymemt, reSOtU'C80 can be put to a. new use with

little or no sacrifice of existing production. But the problem

of allocation is more frequently a problem of increasing one type

of production at the sacrifice of another type. The shift should

be made if the increAsed output is valued more by users than that

which is aacri.ficed~ The relativa pric€ltS and prof! t oppo rtunities

v111 usually cause the shift to be made, but the free market mecha-

n1am ~ ils to achieve the efficient allocation of resourC8a in

several cases such as factor market imperfa~tion, ex~ernalltl~s,

economies of acale and monopoly. Hence we fa.cet the question of

the means by which, a.s we~.1 as the degree to which, the govern-

m~nt should intarvene in the market mechanism of resource alloca-

t · 11ono

Under El non-conrmunist regime, the tax- subsidy system is practi-

cally the most important meane available ';" the government to correct

1
Among the economic goals ~t a society is ~~re future consump

tion ~ w~:'l M mora pr6.3ent CONjU!TrrJtit>n~ The prob161'l1 of giving
rela.tive weight to the ti<t"O goal;) J and optimally allocating resources
betwa~n production :ror current U30 and inVElstment is not so easy
to solve. In this paper; we wi1l3:impli!y our problem by assuming
exogenou3ly dete ntined propen~iti~:,'3 to da.V'd , Further, we will
assume that ideal Keyn6~ian fiscal and monetary po11ci~s are success
fully implementedo
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the tree maricet mechanism and to ach..teve the equalization of the social

margin~. productivities ot each factor o£ production throughout the econo

my. By setting taxes and subsidies, the govermnent can entorce the ef

ficient allocation ot resourc"'s without promulgating production directh'1!s.

The main purposes ot this research proj6~t are (1) to develop the

oretical fCYlTlulations to measure "optimum" subsidies tor each trading

indt:st17, with the ultimate objective ot achieving efficient resource

a.llocations which will "maximize the national income stream"; (2) '~,J

examine the empirical results 01 the established the~retica1 for.MU1a

tions for Korea, Taiwan, Japan, atc.; and then (3) to provide sOnte

concrete and workable guidelines for the go..,ernment tax-cwn--subsidy

1'101icie8. Empha~is will be focufised on the dynamic comparative advantage

ana the realization of an optimum trade pattern through tax-cum-subsidy.

Four different approaches helve been adopt.ad.. (1) A historical

~pproach (learning from one's and someone e~ses'a experiences); which

analyzes the effectiveness ot a country's past tax-cUM-subsidy policies

on each trading industry and their impacts on overall economic growth.

Wi th pr'Oper modifications, this approach might give the most concrete

and worKable figures for the future government tax&cum-subsidy policies.

(2) A short-run general equilibrium approach using input-output relation

ships; which is a local method of calculating the impacts of "small"

changes in government tax-cum-subsidy policies on resource allocations,

factor and commodity prices, tradl!t patterns and national income. This

approach is based on L. Taylor's Jnodel Liw. (3) A programming approach

tor optimum tax-cum-subsidy'J whicb is So general equilibritmt prograJlllting
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model tor ~w priCt.d or 8Xternal..i.tJ:es and pr1.ma.rJr inputs fashioned

alter th"a uw:etls of I,. Westphal L-11 J and A. Manne & D. Keesing /..-6J.
(4) Partial equll1brium approaches; which are to dEfjre::"op several use

ful tax-cum-subsidy schemes tor ef'ticl.ent allocation of reS(,\AI"ces on

the basis ot intuitian and aimple partial equilibrium calculations.

The idealized pure tax-CUi'L -subsicLy scheme in our paper is under

stood as the rolloving~ a government with a distortion-free fiscal

system (based on lwnp-sum taxes) rai8E~S a surplus or revenues over

expenditures (the subsidy fund); it pcLyS out a uniform ad valorem '3"ub

sidy 0: a certain percentage on the production of eJcternalitl 83 7 or

the purchase of an output or a factor bY' all users-·-the effective

price that users or producers "see" then changes by approximately

the same peroents38--; and the revenue collected from a negative sub

sidy (tax) is added to the total subsidy fund. We lire not concerned

wi.th public goods.

OUr research project will be carried out in several stages, start

ing witil the investigation of aJ.l possible methods '1:.0 measure an

optimum set of' taxes and subsidies and simple firsthand calculation 3

of their magnitudes. This paper is the sU111ln&r'Y' report of this first

stage. It is to provoke constructive criticism·and suggestions and

to solidt better ideas to approach the tax-cum-subsidy problem.

Loeoretically and empirically, this ~Lper wi~l be the starting point

of more rigorous analysis for our resEtarch projecto
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I!. HISTORICAL APPROACH FOR TAX-CUM-SUBSIDYg LEARNDlO FROM ONE'S
OWN AND SOMEONE EISE 'S EXPEmENCES

An examination of the history of industrialization millht Jc,hrow

light on the optiJmml magrdtude of subsidies. ot course -mat has

actually happened can never yield a conclusive answer 'ttl the question

of what would have been the best. For instance, O~fl may show that

industrialization in some countries proceeded apace without much

Ijubsidies to, say, heavy indus-tries.. But it m:lght have been better

§till for the country to have given :"'ore subsidies to the heavy in-

ijystries J for the industrialization might have come earlier and the

~rowth have also proceeded fast with heavy subsidies is no more con

eiusiveo It might have been more e.rficient, and gone still taster

with less subsidies ..

Wi th the above argument in mind, we may select a country which

s§~mB to have been developing succesS£ully in terms of national in-

aame growth rate, say, Japan.. And then, we may eX&'Iline it ,I) past

-P-a.JIE-cwn-subsidy policies on trad:U\g industries, and examine the per-

f@Pmance of the econo~ as a whole.. Excluding the apparent failure

eAI:ISS, we ma.y assume that the government of the COUAtry, say, the

J&f1mtese government, has accurately measured the magnitude of ex

te~al economies ot each production proceds as well as the shado*

p...i:~as -of primary factors, and carried out the optimum subsidy poli

b~~~ BUccessfullyo In a sense, it is an outrageous assumption. But

tRis approach might give the mosti concrete and lrorkable numbers and

figures for the actual government tax-cum-subs:i.dy policies, and with
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the proper modilica;tians, this approach might turn out to be the best

form of "learning from someone elsla's experiences."

For "learning from onets own experiences", ve will have to 8X8Jn1n(

the allocation of subsidY' funds in Korea during the 1955-1912 period

and anal~e the effectiveness of such subsidy pol~c1es on sectoral

as well as aggregate growth rates of outputs, exports and imports.

Since we have not started this historical analysis for tax-cum

subsidy yet, we will simply present a summary Table of sectoral taxes,

sUb~~dies (bank loans), imports, exports and outputs for Korea. (Tab]

1.1)

We singled out bank loans to represent government subsidies beca

of (i) the inefficient capital market, (ii) the high usury rates,

(iii) the application of special low rates of bank interest to large

number of selected industries, (iv) the distribution of large amount

of government loan funds through government operated banks such as

the Korea Developnent Bank 9 the MediUl"l1 Industry Bank, the Korea Houa

ing Bank, etc., (v) the almoat camplete govermllent control of every

banking institution in Korea, and (vi) the fact that, apart from the

direct government and foreign investments, bank loans ccnsti tute the

essential form of subsidy funds given to private sectors in Korea.

Total antoWlt of bank loans in Korea amounted to 35% of total

value added in 1910, ranging from 11% in agriculture to 12% in manu

facturing. TotaJ. amount of taxes l e..;'tcluding personal income taxes)

amounted to 10% of total value added, rang:i.ng from 2% in agriculturE
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and fishery to 14% in manufacturing.. Total amoun't; of tar1!f collect

ed was about 6% of total import value of 1910, ta:t"i£f rates VD.r71ng

from 2% in agriculture to 11 %in m&rmfacturing and 59~ in fishery.

We can easily see that there have been wide :range of sectoral

variations in the rate of bahk loans, taxes, tariffs and ,in the

growth rates of sectoral value added, exports and imports. In order

to examine whether we can find any Elasily identifiable associations

between changes in tax- subsidies and changes -t.- -"L"'~s...trade peP

formances, we·made a series of Spea.rman's rank corrf!lation tests.

As shown in Table 102 we could observe pos!tive correlations

between sectoral changes in value ackied, gross outputs (significant),

and exports (significant) on the ona hand and the sectoral changes

in bank loans on the other e (All changes in terms of percentage

change in total current dollar values .. ) We could also observe nega

tive corre1at:ton between sectoral changes in imports and bank loans.

The sectoral increases in taxes seem to be higher the faster the

sectoral rate of increases in value added (significant), outputs,

exports, anel of decrease in importso We could also observe negat:lv8

oorrelatioo. between the sectoral rate of changes in imports and the

amount of tariffs collected.. Although the observed relationships

do not eontradict common sense expect,ations, they are still too

crude to be a basis for us to develop any kind of convincing arguments.
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'l'.A.BLK 1.1

SECTORAL TAX, SUBSIDY (BANK LOANS), IHPOftlS J EXPORTS AND OU'l'PUTS
million dollars.. ...

Sector 1964 ChanS~(%) 1961 Change(%) 1970

All Industries
-ra!ue Added 2J7~ 42% J.J966 67% 6,62~

Bank Loans/VA O. 119% ).20 119% 0.3
Taxes/V'A 0.07 32% 0.10
Import Tariff/Imports 0.. 08 85% 0.08

Gross Output 4,40l! 61% 7,07t 70~ 12,02~

Imports/GO 0.09 147% 0.1 9~ 0.17
Exporls/OO 0.03 188% 0.05 161% 0.07

Agriculture
Value Added 1,321 '- 3% !J.277 h4% 1,833
Bank Loans/VA 0.06 25% 0.07 128~ 0.11
Taxes/VA 0.02 6% 0.02
Import Tarl.J.~'/Imports 0.06 - 7% 0.02

Gross output 1,548 4% 1,611 h1% 2,269
Imports/GO 0.08 170% 0.12 135% 0.21
Exports/GO 0.01 70% 0.01 122% 0.01

Fishery
V&1ue Added 41 104% 83 54% 127
Bank Loans/VA 0.12 1~ 0014 124% 0.21
Taxes/VA 0002 C~1 % 0002:> ,
Imp art Tariff/Imports 0010 195% 0.59

Gross OUtput 58 106% 118 52% 180
Imports/GO 0000 2,219% 0.02 C~1 % 0001-:>.
Exports/GO 01008 198% 0012 7% 0.08

MininK
V!tiue Added 53 16% 71 17% 8)- ,

Bank Loma/VA 0.2(:; 137% 0.3b" 117% O.bb
Taxes/VA 01003 57~ 0.03
Import Tariff/Imports 01002 587% 0.04

Gross Output 87 54% 135 24% 166
Tmports/OO 0.2f 173% o7Yf 2'15% 0,,93
Exports/OO 0.23 44% 0.21 53% 0.2?

All ManufactUring
462Mue Added 1(Jf, 78) 93% 1,508

Bank Lo~/TfA O~ 163% O:Ti1 193% =0.72
Taxes/VA 0" 16 68% 0014

-
59':7



TABLE 1.1 (Continued)

8

Sector 1964 Ch8pS!(%) 1967 C!w1ge(%) 1970- 3
,

Import Tariff/Imports 0.10 96% 0.11

Gross Output 124<X> 88~ E.J.637 73%
~T.mports/GO oJB 178~ 0027 80% 0.2

Exports/GO O.~ 238% 0.10 182% 0.16

Fvod & Kindred
Value Added .143 3,% 193 101% 387
Bank Loans/VA 0:12 151% 0:2; 176% 0'32
Taxes/VA 0.31 96% 0.30
Tariff/Impo rts 0.17 91% 0.11

Gross Output 399 73% 692 82% 122,8
Imports/GO 0754 47% 0':0) 198% 0.06
Expo I1:,S/GO 0.0, 39% 0.04 84% 0.04

Textiles
ValueAdded 117 95~ 228 13% ,2,7
Bank Loans/VA 0:2lJ 178% 0:40 174% 0:97
Taxes/VA 0.06 68% 0.09
Tariff/Imports 0.06 - 14% 0.02

Gross Output 362 105% '743 62% 1
6

201
Impcrts/GO 0:154 244% 0:00 11'1% .09
Experts/GO 0.07 388% 0,,17 16)% 0.28

Wood & Furniture
Valuer Added 20 29% 26 106% ,4
Bank Loans/VA 0.29 186% Oo~ 26,% 1.13
Taxes/VA 0013 -192% -0.06
Tanfr/Imports 0.07 15,% 0.11

Gro3S Ouput 6, 72% 112 62% 181
ImpvrtsiGO O..M 443% 0:02 5,% 0.02
Expo I'"C s/OU 0.18 241% 0.36 143% 0.,3

Papa r & Printing
Value Added 32 76% ,6 36% 76
Bank Loans/VA O.~ 109% oJif 162% 0.1m
Taxea O. 13 -49% 0.0,
Tariff/Imports 0.09 -68% 0.07

Gross Output 82 79% 146 43% 208
Imports/OO o.m 95% O~ 116% 0:20
Exports/GO 0.00 1,245% 0.02 80% 0.02
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TABLE 1. 1 ( Continued)

9

Sector 1964 Change(%) 1967 Chan~(%) 1970

Chemicals
Value Added 59 57% 93 2S6~ 332
Bank Loans/VA 0.5'2 162% o.Ff 196t 0.72
Taxes 0.16 157~ O. 11
Tarlff/linporta 0.17 39't 0.17

Gross Output 221 61% 355 89t 671
Imports/GO o~ 63% o~ 45% 0:4}
Exports/GO 0.01 51..4% 0.03 272% 0.06

Non-Me\~al1ic Mineral
a

78% 41 119%Value Added 23 90
Bank loans/VA 0.48" 103% o.~ 123% O.~

Taxes/VA 'J.15 7<t 0.08
'!'ariff/Imports 0.06 269% 0.22

Gross Output 55 82% 100 Qr''t 195' .?

linpo rts/GO 0.0"5 451% 0:TS' - 8% 0.07
Expo rts/Gf' 0.04 -47% 0.01 5h4% 0.03

Basic Metals.
Value Added 15 75% 123~ 6027
Bank Loans/VA 0.37 127% O.~ 288% 0.&
Taxes/VA 0.17 -8Lb 0.01
Tariff/Imports O. 11 95't 0.13

Gross Output 63 96% 124 92't 237
Imports/GO 0.28" 273% 0:53 59" 0:4[
Exports/GO 0.11 -52~ 0.03 492i 0.08

Machinery & Transport Equipment
Value Added 46 132% 107 95% 209
Bank wans/VA 0.43 1 .....ryt 0:40 285% 0:-9T':> ,
Taxes/VA 0.12 llet 0.07
Tar....ff/Impo rts 0.05 219% 0.08

Gross Output 137 1h3% 332 701, 564
Imports/GO 0"33 362% ,:0;- 89t 1 • 12
Expol'ts/GO 0.03 }~98% 0.07 244t 0.1)
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TABLE 1,. 1 ( Continued)

-.,I9IIJI#,t............I. -"'....,Jlifi-__ e. . ........

Sector 1964 ..... _CE..s.nga (~) 1927 ,~e{%} 1910 =--
other Kanufacturing

74:' 269% 43value xaaea-" 7 12
Bank Loans/VA o.&; 384% 2.47 110% 1.:r1'
Taxes/VA 0.11 450% 0.16
Tarit.t/Imports 0.18 196% 0.24

GrosaOUtput 23 49~' 34 63%
(o.~Imports/GO O.ll) 278~' (O ..W 125%

Export/GO 0.21 L60~' (0.83) 308% (2.07)

til Servi cs Sectors
Value Adaed'" 920 905' it* 16% l6jkBank Loana/VA 0:T3' 125" 209%
Taxes/VA 0.15 18% 0.10
Tari~f/Imports 0•.35 8% 0.19

.
!!5!~

Gross Output
16:~ 91~~

?b~6~
88%

Imports/GO 201 ~~ 99%
Exports/GO 0.00 -52% 0.00 978% 0.00

_ __....._ ....___ I _ .ls::uoUI....a , •

*The secr"lAJraJ. tax rates ,.:ere computed from the Financial
S'ta-r.smen"t Analysis published by tilt' Bank of Korea, which were based
on :;=tmple observations of n.rms wi tJ:l more than 10 employees. Of
(~our;;e t ..ll8Jt do not include the personal income taxes.

The ta::{ figures for all indust\·iea do not include the personal
income taxes a1thar" If W8 include them, the figures become o~ 10
for 1967 and O~13 for 1970.

The sectoral taxea/VA ratios for agricuJ:tiure J f1ghery and min
ing stayed constant, while those for manufacturing and services
have fallen from 0.16 to o. 14 and 0.1 5 to 0.10 respeetivaly during
1967-1970. H~ce the figures baaed on sample obse:rv&tims contra
d."\'cts the Ministry of Finance fig\lr~) for all induat.ries which shoviiJ
the increase from 0 0 07 to o. 1o.
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TABLE 1.2

SPEARMAll'S RANK CORRELATION OOEFFICmrrs BE'MtEN SECTORAL
PERCENTAGR CHAN~ llURINO 1967-70i

l- •

---------_....""'---------_........._--_..-...,_....._---,,,._--._--

0.30

-0.1)-0.19

-0.20

",~orts. ~rts"

-0.28 0.67**

0.3'

-0.1)0.08

0.40

0.71**

Bank Loans

Tariffs

______.... ....V...;~,l~!_~.;,.;_d;;.;;;d;,;;;.ed~_O_~~tE}!t8

0.74**

_______,_~..~.... .. ..._..-..-..- .__, ._.. :._...~..__......:.~!I!i'.- ..z ,It"l~.

*::- actoral percentage challges in absolute amount or CurT mt
dollal' value8~

-Ho
Stati'3tica1ly significant at 0.05 love}

In Japan, the sc~e of government investment and loans is equal to

about 45% of the expen0.~.ture of the General Account BLldget. The Trust

Fund Bureau ·Jf the Ministry of Finance, which manages the utilizatio!l

of funds entrusted by SUCh special accounts as the Postal Savings FtUld,

the \<.rel.fare Annuity Fund, and the Uational Annuity fund, supplies about

two thiro of the goVSrrtT18nt investment and loan funds. The subsidy

policies of the JapaI'i.l'lBe Government after the Second World War (as well

as those before the War) will be the major area of :t'1ltr hoi 1'tt.oM~al

investigation for this section.
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In order to get a glimpse of Japan t s subsidy policios, we pre

pared Table 1.3 which shows the allocation ot lending funds by the

Japan Davelopnent Bank, which tslkes less than 7% of the total govern

ment investment funds. The basic policy for each year is established

hy the Cabinet in the "Basic 1\)licy for Fmploying Government Funds

for Investment in Industrial Equipment and Facilities". The JDBt s

loans (as we11, as those ot other' government fimmcial institutions

such as Export-Import Bank of Ja.pan) are a part of this overall pro

gram.

furing 1951-60 period, the JDB emphasized. the development of

hasic industries such as electric power, iron &steel, shipbuild-

j ng, etc. lliring 1961-70 j the Bank focussed on promoting technolog

i,~al development which invol ves such soph:istic,ated modem industries

18 nuclear power and electroni~ computers, and (..1 ;ncouraging

regional and urban development including prevention of inch:."ltrial

pollution.

The JDB's share in the total supply of indust... 'j a.l equipr:~ant

funds in Japan has been about 5% in recent years. The standard

interest rate on the J DB is 8.5%, which ~ s the same as the pri

vate long-term cred1c banks. Bu'ti the JDB applies favorable rates

to selected industries.
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TABLE 1.3

LENDING PROGRAM OF THE JAPAN DEVELOPMENT BANK
Percentage (%)

Sector 51-65 1960 1967 1968 1969 1970

Regional uevelopment 9.7 17.5 15.9 16.1 15.4 1$.2
Urban Development 1.8 5.8 .8,,2 9.5 11.0 13.2
Distribution System 0.8 0.9 2.6 1.8 1.1 1.8

~velopment of Technology 2.4 4.9 5.6 8.1 9.9 11.4

8' Electric!ty 29.4 9.0 7.3 6.6 1.5 6.7
Petroleum Tt"ldustry 0 .. 1 3.6 ~ 0 I. a. 4.8 4.1w ~./ .....
Marine Transportation 25.6 41 •.3 37 .. 8 35.9 .33.6 .31.3
Machine~ &Electronic~ 3.7 3.1 3.4 2.9 3.4 2.9
Streamlining the

Essential L~dustriss 1.8 2.7 5.6 .5 5.8 5.6
other Large Scale

25~6ttlduBtries 11..7 o 0 o ~ 7.2 7.9,., , .~

Total (millions of dollars) 3,783 619 647 758 811 950

....
Vol
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One may approximate the changes in sectoral production and

~ ''''l(h lm1a!~ rlitterant subsidy schemes on the basis ~r partial equilibrium

~'llt~llations. However, it is wal~l knotmthat partial equilibrium apprcmh

~!; ~ 1 :10t pernrtt un::ul1'>ig-.loUS (orncasts if changes in subsidies to nUIl'tber of

s" . t~)!·s :I ~'e 1)a1ng conteMplated simultansollsly. r1oreover, policymakers

'ls·nLl.:r -io not kno~1 the 1;8nar:1l equilibriuM consequences of subsidy inter-

in~!' "2 ~·t S~'l:··~e of ta"('ing others, one must have at least a rough idea of"

t:;:: ",': ~:"C1~.1 lnpa'::t of a complex of tax-subsidy :9cheme. 1

,"".1 "'\prro~ch ..-,.ill be de'/eloped on the basis of L. Taylor's

ni!).t'~' ,.,:-rich is a local method of calculating resources pulls ~mder

V3.!'i<)lJS t~x-substdy scheme3 taking general equilibriwn effects into account.

']uI' l11~del will permit substitution between primary factors of

p~J~lction in response.to price differentials, and ~~ll show the impact of

chanea in the s~t of policy.instrmnents (such as tarif,fs, export subsidies,

lnd-i t,,'!'.,,;t taxes, exchange }'ates or foreign cap!tal innows) upon sectoral

out:Yl ~s, sec I;,or~l allocation of capital and labor, volmne of exports and

!mpOrl~51 and pri~es of prima~ factors. On the basis of the established

relationships bett~een lFarious s'lbsidies and resource allocations J we hope

to deduce a sub~idy scheme which will maximize the national income stream.

,
The term ·'tax" is used to represent "negative subsidy" in our

papal'.



(1 \ Description of the MOdel

Simply put J Taylor's method91ogy 1s just what economists

lid\"- ,Li .n.ys done when they analyze too etfects of exogenous parameter

.:h'.lllges on a market allegadJ.y in equilibrlum. A set of equations r:h:l~'1."

ted. zing the equilibrium is written down and differ~mtiatad, and eno'; jrt

d.lfferential changes in exogenous variables are spsc tried to pe rmi t ~ nfe

enCd of differential changes in the endogenous variables by solutioi1 of

3. ~Y8te.m of linear eQua.tions. Naturally, this \oIOrkH only for "smAll"

changes. 1 Taylor justifies his approa.ch saying that such small changes

are relevant because a protectionist count ry is not likely to remO'l8 all

-:ts tax-subsidies at once, or even in fiva years.

Following is a modified vers1.on of 'l'aylor's model. Our

basic assumptions are as follows:

(i) Demand for goods by consumers can bt:t described by an

aggregate utility function, wi.th the c10nvenient properly of separability.

This permits a.pplication of the Frisch fl oj method of computing all direct

-,
For non-local effects, Johansen [151 diLsCUSS8S intagrati)n

of his g::'OW'th model forward through tl.lma in a t"tO-stage proceduI"C ~ (')
make predictions of new levels of the endogenous varia.bles from exogenous
va-iables as ua are doing hare j (2) use these pred.i(~tions as startins
points for Gauss-Seidel itera.tion to detel"Tlline a. ne'Vl aquilibritllii configura
tion for the economy~ and continue from thera. Taylor argues that ther'a
se:~m3 no computational reason why such a procedure eould not 08 applt'3d to
a trade-oriented model to find the impacts of "largo" tax·n 8ubsidy ~hanges.
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and cross-price elasticities using budget proportion and income elastici

ty of every good.

(ii) A modified small-country assWl1Ption is made about trad

ing possibilities: imports have completely elastic supply, but demand

elasticities for exports are less than infinite (though usually quite

high) •

(iii) We aSSUllle that the government imposes tar11"ts and indi

rect taxes, giVAS subsidies to various industries, and has an exogenously

fixed 9xpendi~ure vector. The difference between expenditures and tax

revenues is covered by direct taxes on factor incomes, which are not calcu

lated explicitly. Thus, equations linking factor payments, personal S&v

i~gs, and total consumption do not appear.

(iv) We will assume, as L. Taylor does, fixed coefficients

for i.ntermediate inputs and Cobb-Douglas (or CES) functions ot primary

factors for value added. Taylor works with only one variable primary

factor of production, labor, assuming that capital is fixed. He argues

that this short ron assumption is made necessary by the existence of man:'

p,oods and only two ~dentifiable domestic factors of production. That is,

with two factors and constant returns, only two goods (usually) would be

produced after tax-subsidy changes; but with one variable factor and de:"

crea.sing returns (which result from assuming capital stocks to be non

shiftable among sectors), all goods can continue in production.

Since the model is to examine sectoral resource allocation
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with changes in tax-subsidy schemes, to fix the capital is to kill half

or the usefulness of the model. We will make the allocation of capita~

endogenous, first by introducing a third category of primary factor caE ~d

"specialized entrepreneurial ability" 111 addition to labor and capital.

This "-ability" factor is a rather abstract concept, but s~nce we will

assume that this I'-ability" factor (instead of capital in Taylor's model)

is fixed and nonshiftable among sectprs, its unquantifiable character

would not make serious problems.

However, since the model lrill be dealing wi.th only small

incremental changes, it is unlikely that there will be a complete special-

ization in two goods. Therefore, we may well make both labor and cap: tal

variable without introducing U1Y additi.onal primary factor. We will ex

periment both approaches.

(v) In the spirit of emphasizing on-too-job skill training

e:f'fects as well as skill supply constraints, we will classify labor into

V&rious t:{P3~ of skill groups.

The model incorporates all goods that al~ imported noncompe

titively ,1..e., not domestically produced) into a single sector (sector

0). We assume q, competitively importe..:i goods, q2 exports, and oJ go0ds

that are not traded at the base point of time. Thu9 of our n goods,

n - 1 (= ql + q2 + q) are domestically produced. For brevity, we write

equations in the log-differential fonn. Capital letters denote stocks

or flows, primes their log-changes (X' = dX/X).
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M.: the base year nov level of COl1Tt1tOctlty j import.s
J

gJ: the base year now IE.vel. ot commodity j exports

1 .. : a fixed coefficient l~at~~~ c~~~dity 1 for inter-
1 J .&.Ll6

.. .
gJm:

mediate usee to Xj' t.he base year production in

sector j (j P 0)

the base ;rear fi·nal consumption demand for comroodity j

too prico elasticity ot demand for Cj with respect to

Pm' the priC0 of consiUfaoo good m (all dDmestic produce r

pricss will be a.ssumed to be unity in the base year)

g 1 : the consumption elasticity tnth roapec:rt, to Y, which
~Y

represents total consumer expenditures, i.e., Y =

propane!ty to save.

the exogenous government inveaunent. and inventory change

demand for comnodity j

whe r-s j ": 0 1 1, 0 •• ' n - 1.

We begin with a now l!3quation for the non-competitive

import. sector&

(1 equation)

Por ''',he q, goods which are competit,ively inrpor1~ad, we have

n-' n-1
I 1X1 + MiMi - L.

j
1 9.ijl j Xj - Ci (Tc

:) gw~ + giyJ;t) - ZtZi = 0
tl'I/ m-

(Q, equations.
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where H.. :'.8 the volume of good j imported; and t'or the q2 export,s t
v

(q2 eau.ationa)

where ~ 1s the vol\.tl'lle of good k e:lq)Orted. FiruLlly t the q3 non

traded goods have similar balance ,equations t but lacking import and

export tenl1s:

n-1 n~·1

XjXj - r: ll-tjXjXj - C1(; gimP~ + gj~') - Zj;~j .: 0
j-' m~O

(qJ equations)

Thl) log-change of the domestic pric.3 of (non) competitively

imported good is determined by the log-changes of one-plus-the-tariff

(t
J

) and of the exchange rate (r),

Pj - tj - r' a 0 (1 + q, equations)

Export prices aN assumed to va.ry in the world market, so that

Pk ~ bk - ~ .. r' n 0 (q2 equations)

"here R1c is one- plus-the- subsidy' over r.o. b. value for expo rt: k; ~ is

the world price of export k. The world prices are assumed to be tied

to export volmnes by constant elastic1ty demand functions,
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where "k 1s the elasticity of export demand for good k.

Assuming • di1'ferent types of labor, we may spec1f7 the

Cobb-Ibuglas production function in the following form:

( j OIl 1, 0 •• ' n-1)

ifhere Aj is the multiplicative factor, Kj is capital employed in sector

~, Lij is labor type i employed 1n sector j, Uj 1.3 the "-ability" factor

employed 1n secto r j, while f,j' O'ij' and uj represent the output alas"

ticity with reppect to ellch primary factor (the Cobb-lbuglas exponent).
\

Wlth constant returns to scale, since the total value added will be ex-

hAusted by the payments to aach factor according to their marginal pro-

Q,uctivities, we have

f)j + 0'1 j + ••• + a sj + Uj • 1

Without loss of generality, we may set unity for Uj , then we get

*where Aj renects the impact on Aj of' the change in unit of Uj. Since

WEt are interested in short run functions assuming that "-ability" factor

is fixed in each sector, this unitiy conversion simplifies the functional

e3fflres sion.

Since ~Ne treat "-ability" factor, Uj I as a fixed factor,

an § + 2 factor production 1"unction would give an expression for the

199-change of product in the n production sectors of the form
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(n - 1 equations)

(j:a', •.• ,n-1)

*It we define a net price Pj as the amount an entrepreneur

receives for distribution·to factors after deductif'~ intemediate

input costs and indirect tax-subsidios (at rate Qj)'

* n-1
Pj = Pj - z:: &tjP1 - Qj

i-O

then the logarithmic derivatives ot his factor demand equations will be

(9 x (n-1) equations)

and

(n-1 equations)

where wi is the economy-wide wage rate to labor type i (to which sector

wages, if dif'ferent, are assumed to be proportional); and z is the

eoonomy-wide return to capital (again sectoral returns may only be pro-

portional to z) and

n-1
:4 (1 - r- a

i
.r=o J

*(p ) I =
j

* -1 n-1
(Pj) (dP j - ~ &ijdpi - dQ;)

1=0 ~

n-1
- Qj)-1(P

j
' _ ~ a

ijP j
' - b,Qj')

, 1=0 ' J

on the assumption that base year producer's prices are unity.

If we treat "-ability" as the fixed factor, we may let

Y i represent an independent rate of profits in each sector. Then, the

dema.nd equation for "·~ability': only relates changes in independent
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(1 equat:ton)

(9 equations)

1 J

sectoral rates of profits to price cruulges,

*(Pj ) I + Xj _ Yj .. 0

Finally, we complete the 5.Ystem by relating change in labor

and capital use to total supply (~ and K),

n-1
7;-- r., T." ~ LT..' • 0J';' ""'ij l.j -r J.

n-l
r- K.,Kj' - KKI '" 0
N v
v

and by the bal-Q11ce of payments constraint,

(1 equation)

where, once again, import prices do not vary, KK' '" 51 + FF', and It' is

the foreign capit.al inflo\>.l, exogenously given.

Dem~1d and supply are determined by relative price changes

and are linked by the exchange rate which enters as the ;,:-rice COtU1ter-

partJf the capital inflow. In fact the supply change reduces to the

familiar formula,

5 S

I 0 i1 + ""j I~' .wt + ;;jZ I

* ~ lJ
XI '"

r;;r ,
(Pj) I

i=1,1 3 s
1 -~ C1ij - OJ 1 - .,- ~ii - fl j

i=1 .

where the change in the net price due to tariff and exchange rate changes

determines the production response. This supply-side simplicity results

in part. from the ansumption of fixed input-output coefficients.



Th& follow-lng variables are naturally tagged as exogenous:

the final government demand changes Zl' the force of tarl.ffa tj' the

forces of export subsidies 0j', the j.n,Uract tax rates 9'., too total
J

supply of labor L.1 (j '" 1, ••• , s), capital acctunlll.:tt~on K' and '~t'

capital inflow 1'" •

Endoeenous vaM-abIes ar€l import Cha.r1gl~S ~Ii' exports :~ ,

production changes X'., total consumption y' , dmne'3t 1c prices Pl' wo :-ld
.J

prices of exports hj' sectora.l employments Lij :U1d Ki and rates of

return Y j, "11' and z~

Suppose now that we group all the endogenous log-changes

in a vector 'a' and t,he exogenous changes in V~C"J'.H· 'b'. Then the

~Jstem can be written in a general matrix form as

Ha+Nb=O

which can be solved 1n the following fom:

The basic data required are an int~:'industry flow table in-

eluding a breakdown of value added, employment 1'1t~, data. on 'lolw8S

of imports and exports and their wo:'ld prices, :md ;:;cne notion of in-

come and price elasticities of consumer demand.

With the type of model described here, one can get laca:

general equilibriUI'l predi.:t tons of reSOU1"..::a pulls rasul ting fm.... ~":H~~~er

in corrrmerci.al po',Licy with scarcely more computa.tional and data g~t~~~-

ing effort than is required for a standard affec:i.ve protection 3~'·.l'i.y.
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(?) ~irical Results

l-le tl'ied an experimental applicatL'o of our model tor Korea

Ils'ing tho 1968 1-0 Table and othol' related data. As a first step, 'We

~ssuIl\ed homogeneous labor without. classifying it into various skill

,'I"()UpS (Le., we set s • 1), and further, we aggregated the industries

:l~to '5 sectors (n " 16 if we include the non-competitive import aectvr).

This resulted in an 80 x 80 N matrix, an 80 x SO N matrix and a 50 x 1

vect0r b of exogenous varj abIes. The components of the b vector are

the !'ates of cpango::r in: ilnport. tariffs (', .,., $), export subsidies

Ii-..
,'- .. • '" 16), lndi rect taxes (17 I ••• , 31), govern.YT'lent and other exoge-

nOllS consU1I1ptions (32, •••• 47») total labor s\Jlpply (48), total capital

supply O~9), and the fore:J.gn capital inflow (50).

t~e ex:unined the iJrlpact of unj t increase ill each exogeno1l s

variable separately. The response elasticities are ..>resented in Table 1.

Since the model has linear relationships, any combined impacts of simu1-

taneous changes in more than one exoe&nous variahles can be computed by

simple anditions and subtrActions of each individual changes. Likewise.

the intpact of two ani t inc"ease in an exogenous variable i3 twice of the

impact of one unit change. ~1e assumed -10 for the price elasticity of

export demand for each exported good. Other price elasticities ware

measured 11sing Fri sch methoc!.

In 1968, the tariff r,ates for imported goods were: 11t for
g.

non-competitive imports, '1% for agricultural products, 19t for chemicals,

12~ for metal products and act: for machineries. A 10% increase in tariff
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,')r cheMicals by :>t I those of non-col'l'lpotitl ve i""!P~ll rt. S I met<1.1. prod l'~ ts

zero porcen~. Tho impaot of this extra tarIff r;';~,::?cr,ion is the iHCre<l3~~

in outputs of cheMicals, metal products and macr~: ne:")' by abo'lt )t '2M,ch

and aL~st no change in ag:'icu.1.tural pro·jucti::'>n'''.t the S<111l9 tilT'o, the

imports of chml1icals. tr\fital produc"ts and maehinerj' 1occ"eRse by about 17~,

, ~, a,r.1 5% respectively. The 11 ports of non-competitive prorhlcts anci

:lgricult\lral products decrease only by about 11 e"lch.

~"6 have not measured the magnt t'Jde IJ:' seet~) r-al expo ;'t 3ub-

sidias i.n 1968. 1·Je do know that thl~Y 'Ia:-:;/ wide:'? anone sectors Since

the magni tIlde of , 968 sectoral Elxpr):",t: s l lcsidies:;IJC7Tputed by J. 3alassa I

at. al., h~11 be rt"/ailable in near fut.l.:.re I WB will Ulllstrate the suhsidy

effects simply b~t assuming 25~ ad val ")rnJ1 expor.L, s'lhsidy in ba3'~ peri;)d

and then 1Cff., inc rease in itt implying ~= 0.02.

'Jnder these assumptions, the 1~ in,.: '~q:-~se in ,export s'lbsidy

raises the producer's price O~.. ea.ch expo I~t good b'- :).2 M .2% except- in

casas cf food J miscellaneous mamtfa.ctu:"es: aild S~3 Plices which have nagli~

blc chanf('s.

<>l"d non ..,e ..,,; "l l '"' ",,~~C\·"~.\l ""'~""·i-lct.." (') 3'~\' mocle"'''j-.,,1, • .In "'11.·.'l· ... a (~ i~ ')01.&.1 . , -"I ~. .#> t..- -': .......... __ .. .0:1.-1. :J 1 '-J~. wi' '\~ ',"'" I' tJ i' I. ~ (], J _ ..J....t .L '"'. n i ik.' Lt, " It J.,

transooJ"tation (1, 2~) J miscellaneous :-1anu!ar-tUr1.11g t:)/,'t) , const!"\1ct i.O:-.
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The impact of 1O't 1ncr.:tase in export subsidy on export ex

p:'\llsion of each good rangos from 8r~ to 2o.t of export increases. The sub

sidy eff.,:t seems to have been exaggerated a little because of the price

equation Pj .. hJ - ¢,1 - r' which I adopted front 'i'aylor' Slllodel without

l"1odification. The price change in the above equation represents the

change to producers and yet appliod aJ.so to the domestic consumers of

ead. export good. Hence what we observe 1.s the combined rest-It of di

rect export promotion by ,~ increase in export subsidy to producers and

indirect export promotion of discouraging domestic consumption by 1oct

increase in consumer price.

Since export Sl:~sidios are usually handed to producers by

the government, and not directly by the consumers themselves, we will

add the price equation for consumers (such as p~ - hj ~ r l
.. 0) in our

next experiment. In any case, "''8 can interpret our result such that

the direct export subsidies together with discouragement of domestic con-

5umptioa work vo't"'.1 strongly for export 6xpansion.

In most cases, the increase in tariff rates or export sub

~:dies results in appreciation of exchange rates.

If we introduce a , oct t.ariff 1n(~rease on all imported good.~

or a , 0% exp('''''t~subsidy increase on all exported goods simultaneously,

thi] impo rt substitution and export promotion effects become Jl1Uch smaller

than those suggested by individual changes separately. These results

simply reflect the limitation of available resources, and the mutually

ol'fsetting effect of simultaneous increases in tariffs or export subsidies
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due to the tact that a subsidy on o~e sector is in relative sense a

negative subsidy on other sectors and a subsidy to a'very producer and

consumer is no subsidy to anybody 4t all. Therefore, we should be very

cueM .,hen va would like to have an overall pictul"Ia of the impacts of

various import:. substitution and ~rt expansion policies all together.

We also experimented the impact of , 0% increase in indirect

tU'';18, but moat ot the sectors show insignificant responses to the change

:tn indirect taxes. These results rrlght be explained by the tact that,

although indir(J(~c.taxes take 12.5% and 8.4% of total input value in food

manuf'acturing and chemicals, in other manufactu.ring sectors, the indirect

UlXeS usually take less than 2% of total input values.

In order to examine the impact of changes in factor supplies

on commodity and faotor prices t outputs, imports, exports, exchange rate,

and sectoral. resource allocation, we also experiment.ed 10% increase in

labor, capital aroLCl foreign capital supplies. Again, we eRCamined the indi~

vidual impact separately. The results: are presented in Table 2.

The 10% increase in labor BUpply reduces the wage rate by

1~, raises the interest rates only by' 0.' %and appreciates the exchange

rate by 3.9%. The 10% increase in capital supply reduces the interest

rate by 9.9%, raises the wage rate only by 0.1%, and appreciates" the ex

change rate by 0.)%. The 10% increase in foreign capital inflow lowers

the wage, interest and exchanges rates by 5.8%, 5.0% and 6.1% respectivel;;

The 10% lncrease in labor supply lowers the output prices

by 1.9%N"8.8%, lowers the import of ag'ricultural product very sign... ~icantJ
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(by 2u.6l.(), and raises the exports of fishery by 1+8.9%. The use of

labor in each sector increases by varying degrees. N~ can also observe

intersectoral reallocation of capita]. The decrease in capital stock

in ;:my sector mieht be interpretedA..'i non-replaced portion of depreciat

~d cdpital stock.

On the other hanel, the impact of lCf~ ir.~l·ease in capital stock

tG rather insignificant. Output prices fall by less than 11, and outputb,

imports and exports change by less than 2rv):h, in spite of the fa.ct that

Jl\pi ta: st0ck .of each Sf ~tor has inl !'eas9d by 9 rv 12~.

This result seems to suggest that we (i.e. I 1968 I-O T~')le)

flttrH~'lt.ed too much portion of value added to entrepreneurial "-abilit:r"

factor in the fonn of profits. \'/e 'torill have narrower definition of antre

rrsr.euria.l profit and hence increase the contributio': of ~apital to a pro

~el' level in our next experiment. He may also experirner.t two factor model

with only wage and in+'erest components, in which both labor and capital

are mobile, instead of three-fr.ctor model. He may not gat complete special

ization that Taylor worried.

It seems that, if we properly modify the model-framework and.

rafine the basic data, our model will be able to give us useful infon~a-

t ions () ..... the impacts of small i'hang'~s in policy variables such as tarj ffs,

'~XfJort sub~iriies, indirect taxes I and foreign ;:apital infloW's (or exchanee

rate I upon factor and output pri ces, sectoral OL.,tp'.lts, imports, exports,

reSOUl'ce a:llocations and hence upon national income. FurtherTl1ore, the

model can PI] so eX03mine the impact of' change in factor supplies.

618



Since we need much more refinements in data and the structure

of the modp.l itself, we will not elaborate further our experiment'll r~

stilt now.

The next experimental step will be to clas3ify the labor : li

to various skill groups, to make the foreign exc~.:ulge r-ate a policy ':~ri

able, to compute explicitly the impact of various tax- "nbs-~Jy schemes 0:1

the nationnl income level (in order to locate the incc~e maximizinr tax

s1Ibsidy scheme). to refine the basic data, to estimate th_, t"lagn'i tudes of

sectoral export subsidies, and to up-date the data tn 1 '/7 -;. Of course,

we will 'llso try to improve the basic framework of !')'lr mcri0l. •
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Table 1.P.esponse Elasticities

-.25
-.25
-.25
-.25
-.25

.58

.18

.10 .

.29

.29

..08

.Ql

.23

.)6

.34

.03

.00 -.21
-.01 -.47
- ..01 -1.11
-.01 -.95

.07 .0)
-.01 .67

.00 .24

.00 .91

.00 .99

.00 .34

.00 .23

.00 .20

.00 .10

.00 .~4

.02 .08

-.04
-.12
-.2.3
-.21

.01
-.09

.04
-.os
-.07

.01
-.01
-.02
-.03

.61

.02

-.03
-.07
-.23
-.22

.01
-.08

.00
-.07
-.07
-.03
-.01
-.03
.13

-.03
-.01

.00
-.01
-.03
-.02

.01
-.01

.00
-.01
-.01

.00

.00

.1·6

.00

.00

.00

-.02
-.02
-.06
-.05
-.03

.01

.02
-.01

.10

.02

.29

.00

.00

.00

.01

-.01
-.02
- .05
-.05

.03
-.02

.02
-.01
-.01

.30

.00

.el
cOO
.,JO
~.

~\Jl

-.02
-.03
-.12
-.12
-.06

.08

.01
-.02
1.16

.01
-.03

.03

.co
- ..01

.00

-.07
-.09
-.22
-.19
-.06
-.09

.03
1.10
-.06

.01
-.01
.04
.00

-.03
.01

-.01
-.02
-.04
-.04

.04
-.01

.12
-.01
-.01

.02

.00
-.01

.00

.00

.01

-.01
-.07
-.11
-.OJ

.01

.89

.01
-.01
-.04

.00

.00

.02
-.00
.00
.01

.00
-.01
-.01
- .. 01

.02

.00
-.01

.00

.00

.00

.00

.00

.00

.00

.00

-.10 ~OO

-.15 .45
-.48 1.12
3.41 .91&
-.03 -.02
-.17 -.66

..10 -.22
-.06 -.91
-.03 -1.00

.07 -.34
-.01.t. -.22

.06 -.21

.04 -.11
-.06 -.56

.08 -.06

Sector Import farifh ~rt SUDsidies
to ti .t2 t 3 th SUll fI~ j~ 'j iJ~ ~ Jio ," jhj~ "4 'h ..

PriCM\i)')
Mon-CCiIlP. iiIporta .99 -.63 -.0$ .03 -.06 .26 -.03 -.02 -oOS -.02 .01 -.04 .02 -.01 -.os -.11 -.01

Agricultural Product -.01 .37 -.0$ .03 -.08 .26 -.03 -.02 -,OS' -.02 .07 -.04 .02 -.01 -.05 -.11 -.01
Chemicals -.01 -.6) .95 .03 -.08 .26 -.03 -.02 -.05 -.02 .07 -.04 .02 -.01 -.05 -.11 -.01
Metal Products -.01 -.63 -.Os 1.03 -.06 .26 -.03 -.02 -.05 -.02 .07 -.04 .02 -.01 - ..OS -.11 -.01
f4E,chiner,y -.01 -.63 -.0$ .03 .92 .26 -.03 -.02 -.05 -.02 .01 -.04 .02 -.01 -.oS -.11 -.01
Fj.sher;y -.01 -.67 .03 .10 ~07 -.51 .57 -.01 -.04 .08 .11 -.oS .07 -.01 -.05 -.13 -.02
Miniag -.08 -.38 .13 .13 .00 -.20 -.03 .28 -.os .01 .12 -.04 .04 .00 -.04 -.10 -.01
Food , - ..03 •.•18 .03 .04 .0S -.09 .00 ..00 .03 .03' .08 -.02 .04 .00 -.01 -.04 -.01
Textile .03 -.k3 .07 .oS -.01 -.29 -.03 -.01 -.04 .laO .08 -.03 .03 .00 -.02 -.08 -.01
Non-Met;allic .16 -.51 .00 .06 .00 -.29 - .03 .00 -.04 .01 .44 -.03 .06 .00 -.03 -.08 -.01
Misc'. Hanutact.ure .07 -.36 .05 .08 .05 -.11 -.02 -.01 -.03 .04 .10 .05 .04 .00 -.03 -.OS -.01
Const.ruction .03 -.30 .00 .15 .06 -.06 -.03 .00 -.04 .02 .16 -.03 .10 -.01 -.02 -.07 -.01
Electricit7 -.11 -.51 .15 .13 .11 -.23 -.02 .03 -.03 .07 .12 -.02 .04 .1$ -.04 -.06 -.01
Trade -.10 -.51 .0)' .06 .14 -.36 -.02 -.01 -.03 .01 .11 -.02 .05 .00 .23 -.01 -.01
Transportation -.05 -.43 .05 .05 .04 -.34 -.02 -.01 -.04 .02 .08 -.03 .03 -.01 -.03 .36 -.01
other Services -.04 -.18 .03 .10 .01 -.02 -.02 .00 -.03 .05 .09 -.02 .04 -.01 -.02 -.05 .00

0\

~ Qltputs (XI)
Agr1«:ultural Product .06 .34 -.06 -.04
Chemicals -.35 -.49 1.52 -.08
Metal Products -.21 -1.20 -.41 3.42
Machinery - .21 -1 .02 -.32 - .93
Fishery .06 .05 -.03 -.07
Mining -.12 -.12 .30 .05
Food -.03 -.30 .03 -.02
Textile -.13 -.42 -.23 -.05
Non-Metallic. -.37 -.41 -.11 -.08
Misc. Manufactures -.12 -.23 -.01 -.0$
Construction -.01 -.12 -.01 -.04
Electricity- -.06 -.30 .04 .05
Trade ..01 - ..14 -.01 -.01
Transportation .02 -~~ -.09 -.03
other Services -.03 :'.20 .02 .05

N....



Table 1. Response .EJ.asticit1ea (Continued)

aw..

•37
.34
.07

E!.ports (I')
Fiabsry .89 .39 -.81 -.71 -1.50 -1.74 4.00 -.04 -.06 -1.01 -.99 .11 -.5.3 '.os -.02 ••2C .•os 1.74
Mining .61 -2.49 -1.84 -1.06 -.80 -5.52 .00 7.OS -.oS -.35 -.SO -.06 -.18 -.06 -.16 -.16 -.01 5.52
Food .15 -4.bB -.17 -.1, -1.33 -6.S8 -.2$ -.12 9.22 -.5$ -.1$ -.22 -.17 -.0$ -.qo -.71 -.os 6.5S
Textile -.43 -1.96 -1.22 ~.18 -.12 -4.$3 -.03 -.06 -.09 5.11 -.12 -.10 -.09 -.03 -.3) -.37 -.02 ~.53
!bD-Metall1c -1.73 -1.21 -.$4 -.28 -.81 -4.57 -.01 -.18 -.06 -.25 6.23 -.10 -.k) -.04 -.27 -.31 -.01 1&.57
M:l.8c. Kanuf'actures -.81 -2.13 -1.02 -.51 -1.31 -6.38 -.06 -.10 -.16 -.62 -.)8 9.09 -.20 -.04 -.SO -.60 -.Gb 6.39

~ Construction -.38 -3.29 -.48 -1.24 -1.39 -6.18 -.02 -.13 -.07 -.44 -.88 -.10 9.19 -.02 -.36 -.39 -.02 6.1v
..4 ElectricitY' 1.00 -1.20 -1.95 -l.OS -1.93 -5.13 -.05 -.41 -.21 -.95 -.55 -.22 -.20 8.42 -.14 -.Sk -.~ 5.11

Trade .90 -1.25 -.11 -.SO -2.11 -3.79 -.05 -.12 -.23 -.95 -.42 -.25 -.29 -.04 7.21 .1.~ -.04 3.18
Transportation .35 -1.96 -.98 -.19 -1.11 -3.95 -.oS -.07 -.1-3 -.W> -.14 -.13 -.14 -002 -.2S S.31 -.0) ).9~j

5erY1c8a .34 -4.51 -.16 -.73 -1.53 1.19 -.05 -.14 -.17 -.70 -.24 -.22 -.20 -.03 -.36 -061 9.89 7.11

wage (w') -.08 .09 -.04 .07 .02 • -3 -.03 -.01 -.04 .06 .09 -.03 .04 -.01 ••03 -.09 -.01 -.13

Interest (s I ) -.18 -.67 .09 .11 .1, -.31 -.OJ - .01 - ..02 .10 .1.$ - ..02 .os .01 .1) .13 -.01 2~'. -
Elrcbange Rate (r') -.01 -.63 -.05 .03 -.06 -.79 -.03 -.02 ••05 -.02 .07 -.04 .02 -.01 -.OS -.11 -.01 -.2
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Table 2. Impact of a 10$ Increase in Supply of Labor, Caf i tal, and Foreign
capital on Prices, Output.s, Imports, Export8 and Sectoral

Allocation of Capital and Labor

Non-Camp. Imp. -3.9 - 1.9 ... - -0.3 - 0.7 - - -6.1 - -o.s
AgricultUMJ. -3.9 4.5 -24.6 10.7 0.4 -0.3 0.1 8.1 -0.3 9.7 -6.' -0.4 21.3 -1.0 -'.7
Q1em:1.e=U8 -3.9 1.3 20.0 6.4 -3.8 -0.3 0.8 1.9 0.6 10.$ -6.1 -1.6 13.3 -$.1 -5.9
Metal Products -3.9 S.3 -3 ..8 11.3 1.0 -0.3 1.4 0.4 1.7 11.6 -6.1 -2.5 4.1 -4..6 -S.4
Machinery -3.9 4.4 0.4 9.8 -0.5 -0.3 2.7 2.2 2.8 , 2.8 . -6.1 -2.4 ;.3 -4.. 1 -4.9
Fishery -8 ..8 7., 48.9 19.4 9.2 0.1 0.. 2 -4.0 0.3 10.3 -10.2 ,.1 41 .. 1 13.1 12.3
Min1na -5 .. 5 I, ? 16.1 '1 ~ -3.0 -0.3 (\ ? (\ 1 (\ c: 10.4 -6.0 -0.9 -'.8 -1.5 -2.3---0 ..... f·~ "'. I "' .. ..... ~
Food -2.1 4.6 -18.7 17.3 7..0 -0.1 1.0 -2.0 1.6 11.6 -4..4 1.4 -16.9 4.7 4.0

0' Ter..11e -4.. 2 2.. 9 2.1 7.7 -2.6 -0.1 1.3 3.5 0.4 10.4 -5.6 -0.3 -5..8 -0.5 -1.2
N Hon-KetaJ.lic -4.3 2.. 2 3.5 6.6 -3.7 -0.6 0.9 2.6 0.1 10.0 -5.8 -0.7 -3.2 -1.3 -2.0
N Mise.. Manu!. -4.4 4.4 4.3 8.7 -1.5 -0.5 1.0 2.3 0.5 10.4 -5.3 0.8 -3.6 1.5 0.7

Construction -6.0 0.9 20.8 1.9 -6.4 -0.4 0.2 1.4 -0.2 9.7 -5.8 -0.1 - 3. 7 -0.1 -0.9
Electricity -2.3 3.6 -16.0 12.5 2.2 0.0 1.0 -2.7 1.2 11. 1 -4.9 0.2 - 1;~. , 0.6 -0.. 1
Trade -1.9 1.7 -20.4 10.3 0.0 -1.9 1.7 16.3 -0.1 9.2 -4.9 0.1 -12.6 0.7 -0.1
Transportation -3.7 409 -24.9 11.2 0.9 -0.1 0.6 -2. 1 0.7 10.7 -5.2 0.3 -9.3 0.8 0 ..0
Services -5 ..0 4.1 10.3 8.5 -1.8 -0.2 0.1 -1.5 0.6 10.6 -5 .. 1 0.8 -to.8 1.6 O.s

wage interest "excb.ange rate wage interest 6:ltChange rate Age 1nt.erest. exr:Nivga rate

-10.2 0.1 -3.9 0.1 -9.9 -0 .. 3 -5.8 -5.';> -6.1



Table 3. Direct and Cross Price Elasticities of Demand

Sector 0 1 2 3 4 5 6 7 8 9 10 11 12 1) 14 15

~>-_.~.(~L 0.J3 0.Q4 Q.90 0.02 0.0.3 0.00 0.15 0.07 0.00 _Q-"OJ_ Q.oo _9.01 __ QJ1 0.06 0.10

o. Non-Comp • Imp • 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1. Agricultural 0.52 0.00 -0.52 -0.01 0.00 0.01 -0.01 0.00 -0.01 -0.02 0.00 -0.01 0.00 0.00 -0.06 0.00 -0.03
2. Chemicals 1.57 0.00 -0.38 -1.57 0.00 0.02 -0.03 0.00 -0.02 -0.07 0.00 -0.02 0.00 0.00 -0.18 -0.01 -0.08
3. Metal Product 1.00 0.00 -0.24 -0.01 -1.00 0.01 -0.02 0.00 -0.01 -0.05 0.00 -0.01 0.00 0.00 -0.11 0.00 -0.05
4. Machinery 3.15 0.00 -0.76 -0.03 -0.01 -3.15 -0.06 0.00 -0.04 -0.15 0.00 -0.04 0.00. 0.00 -0.36 -0.01 -0.32
5. Fishing . 0.52 0.00 -0.13 -0.01 0.00 0.01 -0.52 0.00 -0.01 -0.02 0.00 -0.01 0.00 0.00 -0.06 0.00 -0.03

'"
6. Mining 0.89 0.00 -0.22 -0.01 0.00 0.01 -0.02 -0.89 -0.01 -0.04 0.00 -0.01 0.00 0.00 -0.10 0.00 -0.04

I'\) 7. Food 1.82 0.00 -0.44 -0.02 0.00 0.02 -0.03 0.00 -1.82 -0.09 0.00 -0.02 0.00 0.00 -0.21 -0.01 -0.09w
8. Textile 0.71 0.00 -0.17 -0.01 0.00 0.01 -0.01 0.00 -0.01 -0.71 0.00 -0.01 0.00 0.00 -0.08 0.00 -0.04
9. Non-Metallic 0.82 0.00 -0.20 -0.01 0.00 0.01 -0.02 0.00 -0.01 -0.04 -0.82 -0.01 0.00 0.00 -0.09 0.00 -0.03
10. Misc. Manu!. 1.22 0.00 -0.2? -0.01 0.00 0.01 -0.02 0.00 -0.02 -0.06 0.00 -1.22 0.00 0.00 -0.14 0.00 -0.06
11. Construction 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12. Electricity 1.97 0.00 -0.41 -0.02 0.00 0.02 -0.04 0.00 -0.03 -0.09 0.00 -0.02 0.00 -1.97 -0.22 -0.01 -0.10
13. Trade 0.67 0.00 -0.20 -0.01 0.00 0.01 -0.01 0.00 -0.01 -0.03 0.00 -0.01 0.00 0.00 -0.61 0.00 -0.03
14. Transportationl.89 0.00 -0.57 -0.02 0.00 0.02 -0.04 0.00 -0.03 -0.09 0.00 -0.02 0.00 0.00 -0.21 -1.89 -0.09
1S. -Service 1.04 0.00 -0.25 -0.01 0.00 0.01 -0.02 0.00 -0.01 -0.05 0.00 -C.Ol 0.00 0.00 -0.12 0.00 -1.04

* 1f
t
' represents the budget proportion of the i th good; g. is the income elastici ty of ths

i h good. We assumed -2 for the "rooney flexiblli ty". ly



rr. A LONG-f{TTN PROO!?AMMT.NO AP'DROA CH

This external economy model of on-the-job labor-augrtlenting
.,.

skill-production is focussed on the computation ot the shadow prices

0f p~'im;\Y'Y inputs and externalities (on-the-job skill production), and

th9 dete:rm1.n~tio~ of optimum investment, production and trade pattern

Sl.l-"'j90t, to av.qilable f;\ctor slJpplies.

The ob~9ctive of plRnning in our model is to maximize dis

sO'.m!~ed income stream (valued at int9!'Tlational prices) thI\:>ugh OptimUlT1

;r:~!'J3+'r'13nt polic ies on sectoral production cap~lCities subject to savings'·

available during a T-year planning period.

~he ~o0el is b~sed on the tnput-outPt~ accounting framework

that a nUMber of time periods are tied

tOS~-:'-:3~' h~r .:':lcto:' supplies and capacity accotmting relationships. The

:n,) L~'_ ;_n(~l'Hies a. s~ ngle period gestation lag betlveen on-the-job skill

t!"l:n-i.l1~ Ann. the re sult:L'1g la~o!~-augMenting skill increase. However,

tt-:o']s not assume any ge=?tation lag between the investmAnt, and capacity

~-qvmsion.

The model inc1udes production, import, exports, and capacity

expansion activities fo_' each of the aggregate sectors. The technology

in each sector is fixed and givan by a set of constant input-output and

input-capacity coefficients. Capital costs enter through capacity ~tiliza-

tion constraints which limit production to the available capacity. T"e

will assume full utilization of capacities in each period. ~.fo will assume
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increasing returns to scale ion the expansion or physical production capacity

and constant returns to scale in intermediate input use. 1 ':fe will assume

the depreciation of capital in a very simplified fonn. Labor costs enter

through production constrair,ts which limit production to the avaflable labor

supply. \~ will not assume full employment of labor in each period~

Hence, our model will show the "potentially maximal" growt.~

possibility which may be ac~teved through optimum investments on sectoral

production capacities in an economy with var,ying degrees of under-employ-

ment in various types of skilled and unskilled labor.

The aggregation necessary to yield the volume concepts are

assumed to be perfonned by means of the constant international commodi-

t,. prices (or domestic prices multiplied by "effective" exchange rate)

existing at the base point of time.

The model include the on-the-job skill production, though

in a very" simplified fOril'l. Despite the central importance of learning

affects t<l trade and development poli(~, very little enrpirica,l effort

has been devoted to finding out which industries actually generate valu-

able h1Jman resources in industrially bach'lard cOUl1triel~ and in what

eireUJ"l\stancas. All m~ttfact.uring industries raquir-e

1
Our asSU1ltption is partly bas~d on the fL,dings of J ~ Haldi

and D. t-lhitcomb Ii 1/. Their main conclusion is that in many basic in
dustries, such as petroleum refining, primary metals, and electric power,
economies of scale are found up to very lar-~Ij plant sizes (often 1iha la.rg
est built or contemplai:ied). These econom~9S occur mostly iIi the i.nitial
investment cost and in opera.ting la.bor c03t, with no s:lgnificant econolTli.ea
observed in raw material cost.
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skilled labor in greater or SMller proportion to the unsldlled labor

force of the induRl"YJ that is, each iI'ldufftry requires managera, engineers,

machinists, electrioians 8Dd other oldlled occupations. The fact that

these 'WOrkers are required, however, has a double-edged impact on the

skill supplies available to the economy. On the one hand, the industry

subtracts from the skUls available to the rest ot the economy, by employ-,

ing scarce skUled 'HOrkers. On the other hand, the industry adds to the

human resources of the fIOOnomy by on-the-job training. Thus, in every

industry there is an input and an output C'.f' skill, 8.8 in an:r other activity

devoted wholly..or partly to training. Moreover, as a rule skilled prac-

titioners are required to train newcomers in any particular occupation.

The employment pattern of the skilled labor force at any one time can

therefore be viewed as a deployment to meet at once the training needs

and the current production needs of the society.

The research wuld be carried out in several stages, starting

wi~h the formulation ~ implementation of an extremely simplified pro

gramming model.

In our linear programming approach, we 1d.ll assume constant

international prices for all tradable commodities: i.e., infinite price

elasticities of demand and supply of each good. If limitless exports of

each commodity were possible at a constant international price, then thS

economies of scale problem will lose much of its significance because any

production project can be started ldth optinnnn scale :regardless of the

sime of domestic market, subject only to cost-externality corlsiderations
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and taewr mpply oonditions.
1

Optimal &Olutions to ctynudc input-out:mt modele are charac

terised by specialization in one or two exports with the foreign exchange

rovenue being uaed to pq for imports of those cal'lmOdities whose produc

tion is not expanded beyond the initially avaiJ able capacity. It can

b6 said that if it pays to export a cmnmodity, then it pays to export

as much &8 possible since there are cOJUJ'tant returns to scale and demand

i8 perfGC'tly elastic. (Increasing ~l1ms to scale loIrill amplify this

tendency. )

t4 II
The usw.U procedures tor a more reasonable behavior ot the

model are to make exports exogenous or to use step .functions £0r the

export demand equations. In tba latter alternative t,he unit revenue

from exporting a given COtIIIOdity falls discret9ly as each new step is

Emcountered. One may assume that unit export revenu.el for 9&ch CC,/IViltodity

is constant but the tm'lOunt exported CaJrmot exceed a given upper bound.

1
Even it we assume a sst o:r constant intElmational comrr.odity

prices, since it costs any finn brealdng into a foretgn market to cultivatf
Q market of effectively infinite price elasticities, the measurement of
this initial cost may be destrable.

We can also assume non-infinite price elBLsticitiea in inter
national market. In this case, the cb,ice of project combinations and
their scales will alter the initial structure of re1BLtive prices.

The measurement of social profitability c:ould also be made
against a pattern of changing future priceso Given the degree of uncertaiJ
by at-tiached to all future economic ma~i1itudes, however, this is not like
ly to be a very useful proced\1r\....
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ileyond the upper ooW1d one can think of there beini~ another step on which

1mit export revenue is zero. Sometimes an upper boW1d Oll each ~ompctit.:lJe

import activity is also included in order to prohibit W1reason<tbly high

ifllport levels and to assure capacity expli,nsion in E!Very sector. [35)

The use of these'constraints only frustrates the tendency

toward extreme specialization in trade and production. The constraints

do not, in themselves, make the speclfication of the production functiops

H' export demand functions more realistic. Thus, their introduction

should be soen as an ad hoc measure to insure that solutions tall assume

;1 "reasonable" look. But with these type of artificial constraints, it,

is ve~J difficult to infer from a single solution just where the economy's

long run r~omparative advantage, relat-:ve to world market prices, lies.

fhe veoy act of ii1tuitively setting up the "export··i.mport" upper bounds

i '3 id.entica:L to intuitively detennin:lng the dCC lom~rl s 1ang-run comparati.·le

li·.r:mtage, depriving the model of any kind of pol icy if.1plications for ef-

'I'h8 tendancy f:Jl· axt~ame E"pecialization ln a few export com-

l'!',...,tities. ~ubJ$ct to factor :'f'lpply constraints t ca.n at least dramatize

,;her-e the f:,:conort'.y's long-run compat·,:{tive advantage lies. After all, the

0'?dt of ;'1odel-bullding is H~3 capabilit.y to disclose some ~ssential

riatUl'e of compUcated reality in a simple an·j claar form. a:'.. though the

~jmplic1ty and clarity are frequentl~' quite exaggeJ"'.::.t~:.
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(1) To Hlect tbe .riea of q(1), ••• , q(T) tor a T-yM.r

planning such thatJ

(2) The dJ.acoun1;ed national income stream (valued at constant

intemational cODmOdit:r prices) 18 max:!JulI5ed i.e.,

n T n r~ 1
MaxI; (1 - .,- 8;ji) <u(t)L L yet + T)(l - 6t1)

i-l t-' j-l J·O

'Where

A • (aij ): an n x n matrix ot nen-primary input coefficients par dollar's

worth ot outputs,

q(t) : an n x 1 vector ot net 1nc~as8 in production

activity (capacit~,., aince Wit are a88'1111ing full utilization

of capacities) in pel""'.LOd t,

-r~ t the lite time ot capacity in i-sector in the senm ot 1 - 0iT*"

0, where °
1

is the constant rate ~ capacity depr9ciation in

i-sector.

Capacity is measured in dollar's worth ot annual output, i.e. a unit of

capacit.y in sector j is the capital stock required to produce a dollar's

worth ot j-product.

(3) Subject to capital and labor supply conat.raints

n
(a) ~ gt(t) = s(t)y(t) + ¢(t)

i~'l
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g(t· •

g(t) ..

38

B + BQ(t). u8'tmdng qi)O, or

»B(t) + Bq(t), vlthout assuming qi)O, where z(t) is an n x 1

vector ot zoro-one (zi (t) is a zero-one variable equal to

zero 11" there is no capacity expansion, and equal to one if

thel~ is capacity expansion in sector i.)

B .. (b
i
1): an n x n matrix ot non-·primary input requirements coefficients..

per unit expansion of capacity,

!l '" (6. ): an n x n matrix of fixed non-primary input-requirements co
1.)

,.
efticients per any unit. of expansion in capacity. The fixed

input requirements for capacity expansion imply penalty costs

tor a piecemeal capacity expansion lasting more than one year.

The average cost of a unit capacity expansion in sector j is

Ii bij + (Li 0ij/qj) and declines asymptotically to L:tbij ,

the variable cost of a unit capacity «xpansion~

s: the avera.ge propensity to save in period t, exogenously given,

n tn· [ ]
l(t) :: .,--- r-: (1 - ( a ) q (7) 1 - 5 (t - 7) : which represent

i =1 T=O j-1 ji i _ i

the national income in period t where qi (0) is the base-year

output (or capacity) lStvel of sector i,

a scalar (in dollars) giving the anount ot net foreign capital

innow in period t, exogenously given.
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(b) Vg(t) , L(t)

where

v • (vij ): an m x n matrix ot labor ulput coetticients per dollar's

worth ot output; v1j ia the input ot labor type i required

per dollar' 8 worth ot C01\1l'K)d1ty .1' 8 production,

L(t) • L(t - 1) + L'(t) + L"(t): an m x 1 vector of (non-homogeneous)

labor supplies in period t, where L"{ t) is an m x 1 ve~t/)r

of "natural" change in labor supplies (exogenous), and L' (t)

is an m x 1 vector of nat increase in labor supplies through

on-the-job labor-augmenting skill productions.

L' (t) • U'q(t - 1) where U' • (u1jvij ) is an m x n matrix of labor-input

training coefficients and U • (U
ij

) is an m x n matrix of

labor augmenting on-the-job skill training coeffic:ents.

(e) and also subject to balance of payment constraints:

~(t)

where xi represents exports (when positive) or imports (when negative)

ot commodity i.

From this programming model, we will get

(1) 1. (t): the shadow price for capacity rental in sector i in perior! t,

(2) , (t): the shadow prico for labor type i in period t t
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(3) x(t) • (I - A) q(t) .. get) - d(t)l the opt:lJaal trade pattem in

period t (as a residual) were d(t) represents the demand tor. (private

and govemment) consumption in period tt

d(t) • d + B(t)df

where d I 119 an n x 1 vector at marg:lna.'l. conSl.lllPtion propensities, a is

an n x , vector of intercepts in -the consumption demand tunc1itons, and

fI ( t) 1a a scalar representing the level of aggregate consumption in peri-
n n

od t, / di ·'"1 and I dt - O. The linear consumption demand function
i-1 tal

for each commodity 1s on approximation to the constant expenditure 81a8-

ticity demand function, though thB approximation is close over only a

limited range of aggregate consumption expendit1.1~. A positive intercept

term, ai f result.s in an elasticity ot demand los8 than unity, while a

negative tem gives an elasticity greater than unity.

(4) q(t): the opti.rmm1 sectoral production-capacity expansion in- period t.
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'I. TAX-C.'UM-SUBSIDY VIA mTUrrION AND SIMPLE PARTIAL EQUILIBRIUM
CALCULATIONS

I • Subsigr Based on Labor Us..!! The Shadow Wage ArguD!ent

One ot the f8Il1lliar arguments for subsidies to manufacturing

industries is the argument that the j.ndustrial wage rates are too

high, and do not reflect the relatively low real opportunity cost.

'Ne have to estimate the I shadow' wage rate which will properly re-

fleet the true cost to the economy of employing labor in industry,

and whic h could I in principle (and) ~Tith subsidy J irt practice) be

used instead of actmd wages to guide private entrepreneurs in

dociding how many workers to employ.

LJttlt1 t Scitovsky and Scott l71 think that it is plausible to

take the marginal product of labor in agrtcuJ.ture J which is believed

t.o be va ry low, as the measure of output fo regone as a result of in-

creased industrial employment. Of course, soma part of the actual

wage paid to industrial workers represents a cost to society merely

compensating them for the higher real cost of maintaining a given

stand;::lrd of living in urban surroWldinga.

?low I if we were to subsidize industries on the basis of shadow

labor prices approximated by the marginal product of labor in the

agricultural sector, the magnitude of the subsidy should be computed

according to the number of "raw" unskilled labor recently transterred

from agri.cultura' sector (via urban unemployment pool), and the wages

they are paid. And a very diftol:oent :;'ogic should be applied it we

were to subsidize the use ot labor belonging to other ski~l. group.

A very simple way to eBt1mat.e the shadow price ot labor, 1.e.,
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the marginal productivity ot labor in the agricultural sector, is

'cs7 assuming Cobb-lbuglaa production functions tor value added in

agricultural. production. Then the marginal productivity ot labor

becomes the average product ot labor times the Cobb-Douglas coe!

ticient tor labor (a).

A modUie<! 1968 I-O Table ot Korea suggests 0.42 tor (1 in

agricultursl sector. 5 We nov describe how we prepared Table 4.1.1.

In 1971, the total value added .eu agriculture, forestry and tisher,r

(simply called agricultural sector lwreafter) was about 896.6 bUlion

von. At the same t1me, the total labQr employment was about 4.7

mUlion. We added about 1.9 million qt extra labol:- which represents

those persons clusU'ied as "Housekeeping Non-~onom1cal1y Active

Population", who are mostly vives and other adult dapendents of

tarmers.6 Then the average value added of labor ill the agricultural

5 a

The actual figure for (J in 1968 1-0 Table 1s 0.10. But this
labor share does not include all the imputed wage payment to self
emplo)'8d farmers. Since the Ministry ot Agriculture estimates the
labor cost in total agricultural production every year, W9 used its
estimation to modify the 1968 I-O Table.

6
Our justif'icat1.on tor adding 1.9 ndllion to b. 7 million is

that, in the agricultural sector, it is reasonable to regard the
entire adult membership ot the household as ec a1omica.1.l7 active
tarmers. The dif'f'erence in types of' work they 3.re performing can
more reaSonablY' be regarded as a kind ot specialization in agri
cultural prcduction process. In any case, the divlsion or labor
and specialisation in the agricultural sector are rather loose.
Furthermore, the agricultural labor migrating to the industrial
sector includes large numbers of those who are classified as
"Hou,sekeeping Non-Economica1l.7 Active Population" in agriculture.

6.17
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se~to~ becomes 1J6 ,000 won a ye81' in 1971. Applying a • 0.42, we

get 57,100 Von fo~ marginal product of labor in agricultural sector.

On the other hand, in 1971, the C:l.ty of Sooul spent about

45 ,800 won per each economically activa population in Seoul, while

the local government (1)) and Gun) spent about 32,000 won for each

economically active agricultural populations. We took the difterence

between these two figures (~3,800 won) to represent the extra social

cost of adding the agricultural labor into the urban-industrial

area.

In this fashion, we obtained 70,900 won for the shadow price

of "raw" unskilled labor ("apprentices and other labor") in Korea

in 1971. Although one may question the reliabi~ity of this tilUl"9,

we can at least do some exercises for subsidy levels of each sector.

The 1971 sectoral wage rates are from the Survey (.)11 the fims with

more than 10 employees) conducted by the Bureau of Labor.

Although the sectoral labor use would haVEl been very di£ferent

were there actually such a subsidy system, Table 4.1.1 suggests the

interesting phenomenon that many labor intensive industries such as

wearing apparel, funrlture and fixture, transport equipment, auto

repair and maintenance, and othel' manufacturing are already' p¢ng

very low wage rates, and hence they do not seem to deserve much sub

sidy based on the shadow wage argument. 1

7
It we examine the service sector, the wage rates for "apprentices

and other labor" group which supposedly constitute the "raw" unskilled
labor are mostly very high. Apparently, the apprentices in banking,
trading, real estate business, at,co, as present.ed in the Survey, oan
not easily be regarded as "raw" labor transferred from agricultural
sector. It suggests that 1M need more detailed an8J.y!iis 'to U1\cour.some
hlaitenlea\utes,
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TABLE 40 ,. 01.

SUBSIDI WID ON SHAOOW WAOK RATK OF "RAW" UNSKllJ.ED LABOR: 1971
_iii .

Average Annual Ditterence from Number of'
Industrial Sector Wage Shadow Wageg70.9 Laborers Subsidy %

(1,000 won) (1 ,000 .~n) (' ,(00) (million won)

.Coal Mining 229.3 158.4 9.) 1 ,465.8
Metal. Ore Mining 207.2 136.4 ) .. ) 453.9
other Mining 141 05 70.6 2.2 154.7
Salt Mining 15109 87.0 3.6 )10.1

Food Manufacturing 181.6 116.7 16.9 1 ,970.9
Beverage Industries 15402 83.3 8.7 721.8
Textiles 12008 49.9 44.7 2,232.7
Wearing Apparel 97,,2 26.3 18,.4 482.5
Lumber & :'lywood 16302 92.3 7.9 725.9
Furniture .~ Fixture 9507 24.8 2.4 58.6
Paper & Paper Product 153~8 82.9 8.,1 667. ,
Printing & Publishing 195,,6 124.7 8.. 8' 1 ,091.6
1eather Products 13306 62.7 2,.6 162.6
Rubber Products 181.~04 113.5 7.7 872.8
Basic Chemicals 227,,3 156,,4 3.2 495.8
Mise;, Petroleum & Coal 176.2 105.3 3.9 408.6
Pottery W&re & China 170,,6 99 .. 7 2.1 205.3
other Non-Metallic 158.2 87.3 1.8 677.5
Iron & Steel 201 ,,5 130,,6 4.. 4 517. ;
Fabricated Metal 110" 1 39.~! , 2.. 7 499.5
Machinery 12008 49.~ 6,.3 311.8
Electrical Machiner,v 139.8 68.9 11 '. 1 762.):rransport Equipment 1050( 34" 1 5,.6 191.6
Auto Repair & Maint 0 10400 33.1 3,.6 . 120.6
Precision Machinery 141,,8 70.9 1,,4 95.6
other Plastic Produc 128.1 57.2 2,.1 118.1
other Manufacturing 99,,2 28.3 12.0 338.6

Construction 18604 115.5 11.0 1,261.5
Transportation 179.6 108.7 120,.4 13,091 .6
other Sea'vices 34904 21805 6503 18,186. 1

-- (16,111.4)"H
Total 411~O 48,719$3

~To'ta1 excluding the serrice sectors.

639



32

" {c..

Another argwnent tor subsidies to industrillJS 1s that, duo to

inefficient tinanci8J. systems in developing countries, the interest

rates are too high and do not refleot the shadow interest rates.

In this case of factor market 1mper.t'ection, one hatJ to estimate

how much too high interest rates may be.

We may try to e.tpaate tho shadow price ot capital also by'

assuming C.")bb-~Ullas production function for ~l1u8 added in every"

production procoss. The capital-Output ratio 111 Korea was about 3.0

in 1968 0 The share of labor and agricultural land in total value

added were about 37% and 13% respectively, whilu busines8 consump

tion and capital consumption allowance took another 3% and 5%

respectively" If we regard the ramalning portion, 42%, as the return

to capital, we obtain a shadow interest rate of about 14%. It we

add the inflation of 8% in 1968, the nominal shadow interest rate

for capital use should be about 2~?% in 1968.

Table 4.2. 1 shows the aV8~t sectoral rata of interest actuallT

paid t the difference between the uctual rate anol the shadow interest

rate (22%), the amount or capital f'und borrowed by each sector, and

the resuJ.ting 8ubsid;y magnitudes based on capital use in 1968. or

course, with the aftective shadow interest rate ot 22%, the sectoral

use ot cap!tal lund would hs.ve been d1tterent.

Figures in Table 40201 are trom the Financial Statement analysiSt

1970 published vI' the Bank ot Korea, which was based on sample observa

tion ot firms with more than 10 emp~oye83.. The total amount of capital

~o
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fund borrowd include bonds, toreign loans, bank lOMS, and private

usury loans. The interest rate is the ratio of payable interest to

total debt, l.e., a welthted average rate.

The Table shows that bakery & confectionery, liquor & beer,

furniture, drugs & medicines, soap & cosmetics, electrical ap

pliances, matches & clocks, business services and entertainment ~

pay much higher rata than the shadow interest i"ate, but also that

all other sectors, which constitute the majority in the Tabla, pa.y

much lower rata than the shadow interest rate of 22%, thoU8h there

is a wide range ot sectoral va.riations,.

It suggests that industries have bt:ll~n meaiving a significant

SJOOWlt of subsidies, apparently not based on shadow interest argu

ments, in the .form of low interest rates, amounting to about 22

billion won in 1968. Especia.1.ly, metaCl ore mining, ,canning & pre

serving, nour milling, sugar re.fins:ro;y', raw silk) synthetic f'io+3 ~,

knitting mills, SB.lanill, printj,ng, lea,ther-f'ootwar, basic chemicals,

glass, i1'on & steel, agricu.ltuml machinery, motor vehicles & parts.

electricity, construction, ocean & air transport, and foreign tr~de

service paid less than half' of the shadow interest rate.

The significant variations in thai amount of interest-subsidy

each sector is recoiving suggest that the government is tak'-lI1g tho

second best approach. Theoretical1.y, the factor market distortion

baa to be corrected directly by interest-eampensatL"1g subsidies by

exact amount, and the distrotion cauSf'ld by other elements must bs

corrected by other direct subsidies. That is, the thoorati~a1ly
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·.~~;r.inal subsidy policy 13 to eliminate t.he distortion at the source

1. tsolf, Furthermore, to t.he extent. that interest-subsidies are allocat-

ad by arbitrary non-economic considerations, "Ie nhoudl expect inefficient

use of a'lailablo capital funds.

TABI.l\ 4.2. 1
SUBSIDY BASKt.:· on CAPITAL USE: 1968

Industrial Sector
Actual Du'forence from An:<>unt of Capital

Interest Shadow llltereat Fund Borrowed Subsidy %
Rate Rate t22%) (million won) (million won)

.~----.- ....._--._--_._--_.__._..._---_....-_.__._---------
Coal Mini.ng
Motal Ore J-l..ining
Other ¥tning

Dairy Products
Canning & Preserving
Fl~\lr

&Lxel~ & Cor~ectione~

SlIgar Hills & Refinery
Soy Sauce &. Bean Paste
Seasoning
Art1.f1c ial Ice
Otl1er Food Prcd\l~t q

D1s~llled Liquor
Beer
Sake
Soft Drinks
Ot.her Beverages

Cotton Yarn & Fabric
Raw Silk
~ko:en Yarn &Fabric
Syn\'h6tic Fibre
We <.1.ving

15.46
9.82

17.73

16.23
9.85
9.21

32.23
6.90

18.57
19.72
16.91
10.09

.36.14
35.11
27.43
0.00

2h.82

19.99
6.05

23.31
4.. 37

11 .. 59

- 6.54
-12.18
- 4.21

- 5.77
-12.15
-12$79
10.23

-15.. 10
- J.h3
- 2.28
- 5.09
-11 .91

14.14
13. 11
5.43

2.82

- 2.01
-15.95

1.31
-17.63
-10.41

104.8
544.3

5,077.5
~,199.7

9,325.2
389.5

"!,146.9
267.4

2,648.0

3,441.1
5,733.6
1,629.7

94.7

12,685.5
10,488.2
, 0,hh6.1
25,447.9
2,513.4

- 526.1
- 3b6.4

68.7

6.0
66.1

- 64Q.4
122.7

-1,408.1
13.4
26. ,
13.6

- 315.4

486.6
151.7
88.5

2.1

- ~5~.0
-1,672.9

136.9
-4,486.5
- 261.6

-------...---.--....-- .........-._.._._.-:.J,,_o__• r-...Jli -=c __, .............. __~v _
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TABLE 4.2.1 (Continued)

_M~""".-'I\ifl'l'"
~_a-_ __ .!If ___ •.. \ . .,.....,

Actual Difference trom Amoun1~ ot Capital
Industrial Sector lilt Jrest Shadow Interest Fund Borrowed Subsia..'" %

Rate Rate (22%) (mill:Lon won) (million wo."")
""".., 1 .. ..... .-...,

Bleaching & D;re~g 18.68 - 3.32 'I ,385.2 46.0
Knitting MUla 8.02 -13 .. 98 2,790.3 390.. 1

Cordag & Twine 18.. 48 - 3.52 159.4 26.7
Wearing Apparels 2.').24 1.24 1~,118.J 51.1
other TextUe Prod.

Sawmill 7.31 -14.69 11.&,956.5 -2,191.1
Furnitura & Fixtures 33.56 11.56 652.5 75.4
Paper & Paper Products 30,,43 8.43 7,023.1 592.1
Newspaperl3 27 .. 69 5.69 " ,'79.6 67.1
Books 19.11 - 2.89 " ,299.2 .37.5
Commercial Printing 6.38 -15.62 '1,414.3 - 221.0

Leather 20.09 - 1.91 235.2 4.5
Footwear (leather) 9.54 -12.46 581.0 12.4
Tyre~ & Tubes 22.60 0.60 'I ,902.7 11.4
Rubber Footwear 25.33 3.33 ),275.7 109.1
Other Rubber Prod. 18.49 - 3.51 365.8 12.8

Basic Che.rnicals 8.52 -13.48 'I ,103.1 - 148.8
Painti5 & Vami5hes 22.11 0.11 6~.5 1.°Drugs & Medicines 50~12 28.12 3,16 .2 889.8
Plasttc 14.20 7.80 5,151.9 - 401.8
Q"i' Chemicals 20.59 - 1.41 'I ,198.8 25.4

E "-zera 11 .. 43 -10.57 22,078.3 -2,333.1
~ .•H1r1 Refineries

Br...yuettes 11.40 10.60 '1,542.2 - 163.5
Other Coal Prod.
St1ap & Cosmetics 42.42 20.42 'I ,996.0 u07.6
Cement 30.32 8~32 10,349.6 861.1
Structural Clay Prado 190 60 - 2.40 'I ,551.9 37.2
Concrete 26.88 4.88 'I ,0$2.0 51.3
Glass & Glaas Products 10.42 -11.58 2,,362.4 - 273.6
Pottery &. Earthen-Ware 14.22 - 7~78 912.2 71 .. 0
Oth~r Non-Metallic 16.91 - 5.03 461.3 23.2

6i~)



TA.1ILS 4.2.1 (Ck>ntinuad)

WI'arencs trom Amount ot Capital
Shadow Interest Fund Borrowed Subsidy' %
Rate (22%) (lIdllion won) (mUlion won)- _,_.,.. I bi ....->

-1 5"e3 18,093.4 -2 9773.,7
- 9., 8 100.. 1 9,,5

3.. 04 2,7'/4" 7 64,,4
1 .18 755.8 900

3.,00 471.2 1404
- 5075 1,277.7 73.5
-11.,13 255.0 28.4
=10.2!J 1,017.3 - 104.2

5.. 01 190.0 9.5
- 2.90 2,498.3 72.5

3030 1,516.0 50.0
14.. 19 237.9 33.8

- 5.. 35 1,369.. 4 73.3
7.. 51 261.1 19.7

- 0003 1,88$.3 1.0
- 8.. 1'5 71.8 6,,8

- 6.,19 3,218.4 - 19902
-15.88 6,720.0 -1,06101
-12050 2,471.1 - 309,,0
~ 9,,63 189.7 16fJO

4.77 15.5 LO

1o.ho 246.5 25fJ o
27,,63 594.9 164.4
0.,67 1,580.6 1006

- 5.06 1,489.6 75.4

- 7005 219.5 15.. 5
- 8.47 1,018.9 ~fJ3

-1'086
-18011

15581
6,,21
9.50
12~31

26 .. 77

J2~40
49,,6)
22 0 67
16094

14095·
13053
10.14
),,89

Actual
Interest

Rate
---- ---._-------------
Indu~trial Sector

Ir¢n &Steel 6.67
N·)o··Farr-cus Metal 12.. 52
Fabricated Metal 2~.04
Cutle.r1 & H!L'1d·~Too18 2J" 18

Er.gl.n63 & 'turbines 25,,06
Me,tal &. We,od Machinery 16,,25
Agrlcultura.l Ma~hiJlery 10.. 87
Spa'1al Machinery 1" ,76
Sew1.ng MachL"la 27'> 01
EleCvrical Machine~t9,,10
C~~~uni:ationApparatus25,,30
Electrical Appliances 36,,19
Elactr1c Bulb 16 0 65
& t ter'i,69 29051
Electric Wire & Cable 21 0 97
O~har Else" ~~~hiner,y 13025

Snip Builchng
Mot·,r V9t"..icI6~

KJtor' Vehicle Parts
Kjt'Jr .:;yclei! & Bicycle"
Othe,r Tran:sport Equip~

Pr~cisicn InatrUment
Matches & Clock3
Pl4~tic Products
Wig
M\lgical InBtruments
Otfice Supplies
Other Manufacturing
Conatructlon
Electricity
lU~in88S Services



..

Indu!'trial Sector
Actual DittenJnc~ fl"Olll AJao'lllnt ot Capital

Interest Sha.dov Interest FUndl Borrowed Subsidy ~

Rate Rate (22%) (JJdlllon won) (million von)---- ..._. ••_._R...,_l__- _

Road Tranaportation
Freight Transport
Ocean Transport
Air Transport
Other Water Transport
Other
Wholesale frad6
Retail Trade
Department Store
Foreign Trade
Broadouting
Motion Picture
Theatres
Enterta.i.nments
Hotels
other

Total

30.31
11.68
4.08
8.28

11.70
5.20

15.89
19.15
27.48
10.85
18.78

11.89
50.68
16.18
0.61

8.31
•.10• .32
~·17.92

~., 3.72
~,10.30

...16.80
'w. 6.11
•. 2.85

5.48
•." •15
w. 3.22

•.10.11
28.68

•. 5.82
..·21.39

--- -21,598.1
~~52,902.7 + 5,102.0



J ~ ~ubs1& Baaed on Economiss or Scale. wtder Ma.!g:1nal Cost Pricing

Another argument on which 8OmEl1 quantitative light can in princi

ple be thrown 1s that conceming eeol101ldea of 80a180 The government

may have to wbsidize an industrr, 88.7 industl'7 A, if its expansion

1$ to create a large enough market tor, aq, industI7 B which hu

':'l.creasing retums to scale, to Imler ita unit "'S'Soduction cost with

.. r~·: reaaed scale, and hence :result in extem.al economies. 8 Of course,

l' I11Ust t1rtlt be supposed that B 1191 an indurstl7 in which the COWltry

r.•":) a comparative advantage (one might use factor intensity criteria

f)r this purpoae), and also that B industry could not have realized

, ne scale 6ccnomies required by exporting, either because of signiti-

~ ant transport and selling costs, or because foreign tariffs and

~~uota ~stems ruled this outo

H<>weve r > if Me-pricing could be ant )!oced for the products from

:.{,~re~ing reJ.u.rns to <scale industries, then there would be no cass

fer subeidiz3.r.g other indwrtries (induS'tzy A in the above example) on

tnR gI":und that it helps the increasing returns to scale indust1'7 to

1::hiE.n76 ec';n':;-miss of acaJ.so other industriee 'MOuld be buying as much

.:1' tl16 product~ as we", desirable, ,and the subsidy should go directly

-- B
Suppose that the establishmen't ot A result in an extra demand for

9 of !O~OOO units per annum~ and that this reprennts a 2~ increase .
in B'd output as the re!5Ul.t of which its average tm1t costs wiJ.l tall
TO rom $100 to $95 per unit. Then thJ!! external eCOllOm7 is $25C\:>OO (assum
wg that A will pay, and expect to pay, $95 rath91* than $100), which
would justify aubsicV' of that amoun't to Ao Prev1CnlS to the new demand,
B produced 50,000 units at $100, representing a tC)tal resource use of
$~ mllliono Now 60,000 urdts will he produced at $95 each, ~ total o£
$507 milliono Thus the extra cost of ~09000 unit 1s $100,0000 But A
pays $950,000, so that there 1s an cm~rna1 ecol101llY' ot $250,000. This
1s an exmnple given by Little, Scitc)vsky \md Scott,. l7J
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to the increasing retuma industl'7.

Thi8 MC-pricing is not onl7 the ()ptimum policy to eliminate

the monopolistic waste ot resources, but also one that can easily

put into practice tor mat of tM lar1~ scale producers, especiallY'

tor public17 owned industries. Ho1ftmtr, a decreasl.n,g cost industry

cannot reasonablT be subsldiHd without the strict safeguard ot price

cont~l. Otherwise .. monopolistic prt:xlucer mq use most ot the. sub

8id;y to incraue profits rather than to increue his scale ot opera

tion.

Even if', by means ot govermiEmt control, the subsidy is tully

translated into lOlf8r prices, the benatic1a1 eftect will be slight

it th'J elasticit)" ot demand tor the product is low. That is, +.he

demand tor the product ehould be tairly elastic; otbarwise a con

siderable nhrsidT may result in a negligible reduction in the real

cost ot production. 'fhis cons:1derat1on is likely' to make the sub

sidization ot public utilities and non-traded goods ot low priority

e<mJP8red to traded goods with strong economies ot sc~ale, tor the

elasticity of demand for these latter' goods will be high in the

absence ot foreign quota restriC'tionSi. fV

The pr:l.nclple involved mq be mist simply demonstrated by assUIIl

ing a specUlc type of production flD:lctlon. Let it be

where X denote the rata of output, L lI I, M the rates of input ot labo~

capital and intermediate materiala~ nnd cr, 0, and y are parameters

respectively'.

64*'
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Total cost 18

C-vI,+rlt+pM

where w, r, and p indicate. the pl'iae per unit ot labor, capital

and intermediate material ntap6ctive17.

Assuming that each tirm maximiz4JS output tor arq g:f.ven expendi

ture on factors, and that the factor :- rices are independent of the

finn I S purchases, we can obtain a new cost function

*- 1/«(1+8....,)
C- A. X

whe re A* is a comrtmlt depending upon the parameter'S of the prochc

tion fWlc·tion and the prices of the factors. From this cost function,

we get

e •
d(AC) .!... • 1 _ 1
dI AC a + 6 + 'If (ACt Average Cost)

According to this tornrula, it we have cr + B + y • 1.', there

will be O.1~ cost-cut for every 1% increase in tots~ output. Now

if we ware to subsidize increasing returns to scale industries

under Me-pricing, we may compute the "approximate" magnituM of sub-

sidies in the following failltiQllft.

Total CAleta C • (Ae + dAC)(X + <iX)

Total Revem18. R .. HC(X + dX)

nder MC-pricing Were Me III (AC + dAG.) (Ix+ dX) - 1'J!91 • dA.C i- +

(AC + ciAO).

Let S· R CC_at/I ~ lli ' that 18, t,be mio of (nept1Ye)
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profit to total cost, then

1£ e • -0.', we get S .. 1/(dI/X - , 0) and

if e • -0.2, we get S II 1/(dX/X - $), and so 011.

Theretore, e • -0.1, tor instance, just1t1es 9. I:JUbsidy of about

10% of total cost of increased output, and e .. -0.2 about 20% sub-

sidy, provided of course that Me- pr:f.cing ia enforced effectively.

Without Me-pricing, the whole arg'Ument presented here becomes

"subsidize-now" to induce the "monopolistic" or "igru)rant and pessi-

mistic n producer to expand his product;:lon Bcale, and ntax~latern

once he realizes too monopolistic or unforeseen extr;!l scale-profit5,

J. Baldi and D. Whitcomb ~31 estimated the scala coefficients

for plant capacitY' expansion on the basis of raw engineering data

collected by industrial cost estimators and published in engineerlnE-

journals. Out of total ot 687 scale Cloef'f'icients, 618 (90.~) show

ed increasing ratums, 50 (7. 3%) constant returns, and only 19 (2.'3 11 ;

reflected decreasing returns. 9 l'ha scala coefficient was represent;:>"

bby b in C .. aX , where C represents cost, X output c.a.pac:lty, and a :

a constant.

With the same type of estimatlon with respect to labor and ra ..

material cost, they conclude that in rmmy basic industr1e~; such as

petrolEJUlll refining, primary metals, M.ld electric p<rlllisr, economies ':':

scale are found up to very large plant sizes, and that those acono:'" i

occur mostly in the init14l ulvest.ment cost, and in operating labo~

cost, with no significant economies observed in raw mat'Jrial costo

9
They argue that observation of SlUch sma]] nUIl'lOBr of ddCTeaSL'1g {'3~

turns cases is not surprising because j when decreasing ~":1l:n5 set in,
large units usually a:re not built, and instead, llmltiple U:::~.ts ar-a !j~- i.
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(J 6 6
We now apply the PrQductlon function X 3 AL K M t~ two-

I '.-git mini.ng and manufactur1.ng lnclustrtes in Korea. The d'lta. -:lr>3

-;htainad from the 1968 R~'J.'\.·n·~ on l.fining and Manufacturing Censu8,

and the four-digit sub··sectoro con3t.i.tute the saJmple observations

f·: l' each two-digit industry~ Hence the unit ot observation is tho

"lumb~r of emp1oyee8~ book value of the capital s·tock, and mater:tal

lr,p'.lt (in won) for a. given KSIC four-digit sub-sector of a two-digit

V: lustry, Tha.t is, not only is trw application to an industry Jevel

rOo roduction function~ but the unit of observation is also industry

• 'J!; L Therefore, we require the aSS\DllPtion that each tour-cti.git

3)ln-s9ctnr conBtitutes a single finn in a two-digit industry, operat-

. r'li at a specific level of homogeneous output.

tie giva in Table h. J. 1, the po:int estimatea of the production

j' f fiG ients «(J, B j y) and the scale elasticity ()f unit cost (e). The

1::I"1 of production coefficient estimates are moderately greater than

.JnHy in tan industrle.3 out of eighteen observedft But while they

ug6ed't the presence of increasing returns to scnJ.e, their evidence

15 ."1ct vary cogent9 TllU3, a hypothesls of zero olasticity ot unit

co~t cannot be conclusi,~ly rejected--nor tor that matter the hypothe-

sis of elasticity- of -O~OJ j -0,,0, 1 etc. It is r~lth6r pointless to

~e8.k rigorously of hypothesis rejl,ction at specified levels ot signiti-

cance at this stage" None the 1e613 9 the impression is unmistakable

from the 1'able that a clear distinction must be rllade between increas-

ing retums and decreasing returns +,0 gcAle indu~rtr1es tor the oor-

poBa of subsidizing the former" Ou.r?':ext phase of er.tpirical implementa

tiCt~ may involv(~ ~gti.rnati~n ot the elasticities £'or tour---digit industries
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using the actual individual fims as basic observ/Ltion u.nl ts.

rABT~ 4. ;. ~

SECTORAL SCALE :n.ASi~':!T3S CF .~;:'!' XhlJl':' . e'

1')0[;

Production Coeffl·::idots - a
Sector o{labor1 B(capital) v·(rnate:·f;1.1' ~L al~sttcit,y.,

_ilIl.'__
Metal Mining 0.42 0.51 OJAi 0.968 o.O)h

(0.91) (0.90) (0.00) (2.22'

Non-Metallic Mining 1.02 0.16 0.55 o. Q91 -0.424
0.09 ) (0.33) (5.6id (2.20 ')

Food Manufacturing -0.01 0.26 0.19 0.966 -O.O)L,
(0.21) 0.99) (17.8) (2.28}

Beverage Industry -0.22 0.28 0.91) 0.992 -0.00)
(2.00) (2.48) (11.23) (1.)6 j

Textiles 0.12 0.12 0.7L. 0.996 0.027
(1.43) (2.08) ~8.07) (1. ?L. ~

Wearing Apparel 0.48 -0.05 0.59 0.993 -0.024
(1.60) (0.48) (2.93) (1. 72)

rflood & Cork Product -0.14 -0.0) 1.03 0.999 o. 16~
(0.86) (0.22 ) (5.92) (). 1 7)

Paper Products 0.22 0.10 0.82 0.984 -0.125
()002) (1. 53) (8.85) (2.16)

Printing & Publishing o.Ok 0.16 0.77 0.991 0.034
(0.21 ) (1.26) 0.95) (2.33i

Rubber Products 0.1 J -0.10 0.96 0.9Q; 0.016
(0.99) (0.56) (9.90) (C.S8;

Chemicals 0.12 0.08 0.86 0.98? -0.054
(1.84) (1,60) (11.20) (1.86)

~ron-Metallic Mineral 0.14 0,1'1 0.75 O.9?2 -0.00)
(,3.49) (2.3~) (lu.66 ) (3. 2G :

.... ,~.--..:...-- _. -ac:aaoo~_ -.---.,_-.....-.---....-

6S1



....~-~
Production Coefficients

R2 e
Sector <!{ls.§!1: ~\caElliD r(materraIL elasticlil-......-..

Basic Metals 0012 00 05 0085 0&998 -0,010
(1.10) (0.42) (7.40) (1.. 77)

M6tal Products 0 .. 18 0015 0.6h 0.987 0.026
(2005) (1.65) (90 19) (2.Lh)

MachlJlerj 0019 0 ... 11 0.57 0.994 0.11&8
(1 020) (006,) ()021 ) (2048)

~le\~trica). 'Machinery ~Oo 08 0,57 0054 00980 -0.033
(0 .. 48) (1,64) (2064) (2.11)

Transport E~u1~~8nt 0015 0,,30 0062 0.989 -0.060
(0056 ) (0099) ('095) ()ooo)

Other Manufacturing 0.08 0 .. 00 0088 0.,995 0.032
(2.00) (0 .. 05) (19 .. 65) (2037)

--._...______ ...-___~____.~_oo;:r......""_,..,..~=._....~_____..._____•.~_~..._ ..~ ......__

F:tgur-es l.n pa.renthsB6S 'mdar ,J 5 j yare t va.lueso
F'igul""E<~ in panmt.he.sea :mdElr 0 ar'S Durbin~Watson ratios.
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4. t1!XP2rt" SubsiSt Based on "~9.n~ Export Indus1azn Argument

It is necessary to inva5t in cul1~ivat:lJ1g an 1n1:ernationa1.

market, and lurthennore an industry breaking into a foreign market

may find that, if other industries can exploit a maJ:i<:et opened up

by its own expenditures, the private returns to thi., activity are

less than the actual social retums. This element ()f externality

would then justit'y' the grant of an appropriate "exp()rt subsid;y" to

the exportable industry.N

At the same time, an export-orent.ed producer hlw to keep his

facUities and production method up to date, cut the) cost of produc

tion, and improve the product and marlc13ting to suit the consume r tastes

at mme and abroad, and hence und.ergOl!S greater prel!Jsure for efficien

cy and quality ptirfonnance. As a result, a develop:lng country gains

more valuable experienec and training effects in selling the sarna

value of output abroad rather than at home. To the extent that this

skill-training effect is external to 't.he actual exporting industry.

we may justify export subsidies. L5l

As a first approximation, we may assume that the generation of

export extemalities in each sector il3 proportional, at a diminishing

rate, to incremental exports, and the)l distr-lbute the available subsidy

funds proportionate to the initial inc::rease in exports. We wuld '\:'i~tLrnt~

that, once the export marketing of a c::omrnod1ty is el:Jtablished, a.rt.y fl1r

ther increase in export magnitude is ;ra"'lIher a mechaJlical procedun3 ·.::~.n

out much learning externalities. Thili implies that we do not have to
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subsidize the continuou8 expansion ot export,s 1ndetlnitely, as in the

case ot plywood exports, which Sl8em to have had t1mly established

export marketing a long time 8go.

Table 404.1 shows the pJ.,vood type (Type I) products which ssem

ta deserve subsidies at d.tm..i.n1sh:1ng rates ta their exportse (The

selfict10n of gross output value or value added should be deoided by

other considerations such as the promotion cr import-substitution

and rcu.sing the domestio export .::ontent,,)

Table 404" 2 shows the Type IT product! wh:1ch do not 8tlem to have

f imly a~tablished export l'l'1arket:Lng as well as an efficient domestic

pMduc tion system and hence deserve subsidies at non..diminishing rates

to their value of exportse

Tabla 4~4o3 stlO1lB the the ~7Pe III produc'~s which seem to be still

at infant at-age in exports and domestic produc1l;ioI1, and hence require

relatively large amount ot subsidies to financta the initial cost ot

international ma.rketing as well nf' the efflcisl:lt production systems

them3elves" They were selected em the basis ot; (1) the inf'ancy ot

domestic product.ion and intematjt.onal marketinln (ii) relatively leas

requirements for capital; (iii) n reasonable EUl10unt ot sId') required

in the production process, imply:1lng soma signi.j~1cant sldll-training

etteetsj and (iv) the existence etf significant .foreign marke'ts for

their exportso
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TABLE 4,,4.1

EXPOIt'I' SUBSIDY AT DIMINISHING RATE I TYPE I

million dollara

~rta from Korea Korea Japan U..S.A. U.S.A. Japan DoS.!.
1'902-=63 1966-67 , 910-'71 Cap1tal/ Capital/ ~1t.al/ S1c1l1- EIports !::ports

Sector Averag& Average Avorage Labor Labor Labor Ratio 1970 1970
"'"

Preasrved Se& Foods 5.2 10,,8 30..6 1 6 .. 03 2.36.8 7.1
Medical Crops 0.. 5 3.4 12.1
Lead Ores 0.3 1.. 7 .3.2 1 21 .07
Tungsten OJ:'(:l~ 3.. 2 10.3 14. , 2 29 .07

Silk 'Yarn 5.0 15.2 42.2 1 7 .02

0-. Wbolen &WOratad Yarn 0.3 0.8 1.9 .3 1 .02 91.1 0.1
V\ Cotten Fabnca 3.1 11.4 )0.0 , 6 .02 1b).)
V\

t\+l..=.~ O"-'.. lo...... 01 .... '1l' ............. __ n_1 ?_":l 1 ~ , , ., IV) ~ J.
..........AO .. "",JUVU/QtJ • ..., .. aUA.- ..... D -..., , .." .. ;- .. . , ...... ...,..,..,..... ...

Apparel &Acca~60r1eB 2.. 9 22.3 118.2 1 2 .01 414.1 2.. 2
other Textile Goods 0.. 2 11.2 ,38., 2 .3 .02 47.8 0.8
Br18t168 0 .. 2 19.1. 85.4 ,
Rubber S~oeB 0.4 5.2 22.8 1 2 .01 97.7
t7l ___..1 ,. ":l '1!. '1 1f'lO K.. ., i. l'Y'lJ ">"!I r" <!l A
IO.;YWV~ .....' "...J ~ V;T • ...,. «; '+ .\N; cc;.;;t , • .c;

Tires & TubeB 0.3 1.. 5 3.5 1 0 .. 06 1S9.1 . -,
Ketal Prod'.1cte (Construction) 0.7 ""e 4.. 8 1 5 .10 373.5 80..0

Prime Movers 0.3 1.2 1.9 1 10 .09 111.01
Transformers 0.3 1 .. 0 ~.7 2 5 .15 169.0 h.9

o- n '.

Tobacco o. 1 6.. 6 1).8 - 10- .02
WOolen & WOrsted Fabrics v.;j 3.8 3.5 1 1 .. 21 S".7 0.1

-_._--_.< -----_._--- - .. l:""
....;



TABLE 4.4.1 (Cont1nued)
_____.___ :milli.on dol1«rs-- -_.:--...._----_.- _....._. ... -_.

~rts from Korea Korea Japan U.S.A.. U..5 • .I.. Japan 't!..S.A.
'f*2-6-'955-~7C5~7' Capiti1l/ Capl tall Capital/ s'k111- Exports Exports
AVf.r'age A'verage Ava rage Ltslx"lr Laber Labor Ratio 1970 , 970_... --- .. --------- - . . --.... =---_._. .Sector-

R.a.yon F'abrice :)R2 ),,8 2$) 1
In1t Produc1;~ 0•."1 20,,$ 115.. 2 1
Leat,her Sh.oe-s) etc .. 0,,0 2,,4 7.. 9 I
&"Ir~ & 1o"1ahing Nats 000 ~ 4 11 .. 9 1.;t!".

F~ue~hold Electric Equipment 0,,1 2,,7 9.. 4 1
Bulbs - 1 ~ 2 2.. 1 ,

7 .21 54.5
3 .02 128.3 1.2
.3 ,,02 26 .. 3
5 .. 02 27.4
6 ", 5 1 ,087".3 :.n ~ 8

33.1 4~8

("\,,r\

'"

TABLE 4.4.2
EXPORT SUBSIDY AT PROPORTIONAL RATES t T!PR' 'II

• ... . mIDtop d£11ars

.Exports from Korea Korea Japan U.. S"A. U..S.A.. Japan U.. S.A. ..
1952::03 1966-57 1970-7; Capital! Capital! Cap1taJ.! Skill- Exports ExportB

S6c~or . Aye[11&§ AverniS Av~.rage Labor Labor ~bo! Ratio 1910 1919

P!.aO!les 0 .. ', 0 .. 5 1 .. 8
Pr-ocessed Vegetable & Fruit 0 .. 0 0.5 4.. 4 2 8 .0,3 12.7

Cotten Iaul. 0.0 0.0 10.6 2 7 .02 10.0
Staple Fiber Yam 0.0 0.2 2.3 8 1 .02 34.0
Synthetic F1.ber Yam 0.1 1.1 6.8 8 7 .. 02 H~.3
Silk Fa.bric" o. , 0.3 1 .1 1 7 .02 4.5
\tboden Furniture.,! 0.1 0.1 1.9 1 4 .02 34.0
oth~r Wooden :Products 0.0 0.2 1.9 1 4 ;02 8~6

other Processed Paper 0.0 1.0 3.1 1 4 .02 10.6
Chemical Fibers 0.0 0.1 6.4 4 8 .04 268.3
Petroleum Produots 0.0 0.0 5.. 8 13 21 .1, 19.1

C6ment 0.. 0 0.4 7.5 26 41 .0, 28.0
Hou?!ehold Metal Products 0.0 0.7 4.5 1 9 .10 139.4
S",fl"..thetic RPsin Products 0.0 0.7 4.4 2 6 .07 78.7
St601 Ingot j Sheet &: Bars 0,,' 0.2 , 1.11 1 2, .05 1,529.9

0.4

56.4
3.0

t::
O)

~''-'''''~ .'. 1 ••'_ r ••



"-:ABLE 4.4.2 (Continued)
m1111onclolla."'8

S9ctor

~rtB from Korea Jeo"'as; Japan U.S.A. U.S.A. Japan U.S.. A.
l§O2::O~966"-67 1970-71 Capital/ Capital/ CapitaJj Sklll- Exports Exports
AV'8rage Average A1ferage Laber Labor Labor Ratio 1970 1970

million dollars

351.2 4.$
S1.)

258.5 40.2

2.. 2

~7,,9

.16

.01

.01

0.0 CoO 4.3 1 8
0.0 0.. 1 40.5 1 4
0.0 0.. 8 3.0 2 ,
0.0 0.. ,3 l.R 1 6
0.0 0.2 1.8 1 4
0.0 1.1 5.9 1 4.

TABLE 4.4.3
EXPOIn' SUBSIDY AT HIGH lNFANT RATES: TYPS In

...--'-~--'-

.. 09 339.6.1, )17.. 2

.12 1,452.2

OpticeJ. Instruments
Musical Instru.tllents
Toys &: Sporta Goods

Office at Service Machinery
Electronic Machine Ie Parte
S1;eel Shipbuilding

0'
\.1\
-..J

Sector

~rts from Korea Korea
1~~~~66-b7 ; ~10:'1f Cspitall
Average Average Average Labor

Japan U.S.A. U.S.A. Japan U.S.A.
CapitaJ.I capital/ Sk111- Export" Irporta
Labor Labor Ratio 1970 , 970

Fixt"Xi Vegetable Oils, 80ft 0.0 0.0 0.0 2 19 .0) 7.0 ••
Synthetic Organic Dyestuffs 0.0 0.0 0.1 .3 1.3 .11 14.7 • •
PiS!!nta-l Paints, Vanp.8 lu!.8 0.0 0.. 1 0.0 1 13 .11 12.7 ••
Glassware 0.1 0.3 0.5 1 10 .os 19.4 12.4
Pottery O. 1 0.. 1 0.1 1 2 .OS 119.3 ·."Tubea, Pi~a, Fit~!!:!5s(5teel) 0.2 0.3 1..0 2 20 .05 334.6 ••
Metal Containers (Storager-- 0.0 0.1 0.3 1 , .10 7.2 ••
Wire Product, Fencing Qrl.lle O~ 1 0.. 1 1.9 1 10 .10 66.4 4.3
Nails, Screws, Nuts; Bolts 0.0 0.0 0.1 1 8 .10 94.3 ••
Tools tor Hand or Machine 0.0 0.3 0.4 1 6 .10 60.8 0.9
Ol.lt16~ 0.0 0.6 4.4 1 14 .10 86.1 • •
rgrIcu...tural Machinery 0.0 0" , 0.2 1 10 009 63.6 ::-

•• '0
Hatalworki.ng Machinory 0.0 o. , oc) , 7 .09 88.5 ...
(.i'cJ..-tUe &- Loather Machine 0.1 1~4 101 1 5 .09 261 ..4 ,).0
Machny.. & Applian. switchgear 0 .. 3 0.8 1.6 1 1 .09 62$.6 $42.$
£l6c'tric Power Machinery 0•.3 1.0 4.0 2 7 .15 269.2 ...
Equip" tor D1.Btrb. Elect. 0.0 o. , 0.2 3 ~ .15 116.9 ••... .-..... :.. ~~.,,. .... '", .....~.. ~- •.,.",'.....t.....,,&001 ....~'.. •,' ~ -.0llII" ", .......~..'_~ "ilIIW'....--··............"'" .. '-,~',.-.



'tABLE 4.. 4.3 (Continued)

million dDllara

. ~rt8 from Korea Korea Japan U.S ..A. U.S.A. Japan U.S.A.
S ct ... 1962:0 1906=57 1910-7" capital! Capital! Capital/ Sldll- Exports Exports
Ide ~.. • • Avarye A:verage Average Labor tabor Labor Ratio 1910 1910

Railwq Vehicles
Road Motor VGhicletJ
Road Vehicles, nonmotor
Ships & Boats

0.0
1.2
0.0
0.0

0.0
0.7
0.1
0.1

o. ,
1.6
0.3
2.8

2
2
1
2

8
12
3
5

.12 4400

.12 1,590.8

.12 36.2
•12 1 ,!t?.4.6

S\
CN

Capital per Labor (unit: $1,000; 1963) and Sldll Ratio (1960) tor U..S ..A.. are baaed on- data
developed. 1'7 G.C. Hutbauer lfJ, especially Table A-2. '!'here are quite a tev cases ot arbitrary
extrapolation from a a1mUar commoditY' group. Sk:I.l1 ratios reter to the pe roentage ot the industr.r1s
labo." torce accounted tor, in the U.S., by' professional, technical, L"1d 8cientUic personnel.

'8



5. Subsidy: Based on Extez:!!...&4-zed On-t~Job Skill Prc)duct~2!!.

(a) McKinnon' 8 Argument: Entrepreneurial. Skill Production
Approximated by Profit Rates

......
Ro KcIinnon argues that, in a fragmented _rId, high learning

is better correlated with high profit rates than vith any other acono~

.mc indioes, nch as etmm1ativa :lnveatment or current output, which

purport to take external effects into accounto 127 There lire entre-

preneurs with information and the oppo,rtunities to exploit technolo~

gical gaps :in the way existing resources are employed as comparld to

best-practice techniques in advanced 6tconomiua. Since there al"8 many

fims with a wide variety of production techniques, all producing tha

similar outputs, there will be ex1ienulLl spin-offs when the~e other

entrepreneurs copy innovators, which will be shown u.p as higher

profits there~ and 80 ono One may' then conclude that the rate of

profit vithin individual enterprises 1.8 a8 good as 8J.1Y single mea.sure

of' the learning extemalities.

It, as McKinnon argues, lea.ming externalities are posit!TfJ"ly cor-

related with the rata of profit rathE,r than levels of' output, --as~-

ing, this is a big assumption, the absence ot tariff's or other distor

tions in the commodity markets--then the gsvemment policy in de41

ing with one phase of learning is 8nOl:'mOusly simpl1£ied. The channel~

ing ot government S"-lba~ funds to hif~b rate-of-retnl'D activities

(proportional to their profit J;"ate6) a.utomatloa.1l7 identitie~ and 13Ub=

sidizes the learning process.
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52

(b) Sldll-Productlon Externalities Approximated by' Pr'Oduativity Change

Another possible (still V817 crude) wa;r to measure e.xternaJJ.zed

skill production i8 to measure the increase in :prodnctivity ot the

industry because the inorease in produotivity is partly the result

ot technical innovation Wid partl:r the improV8\lent in labor skills

working tor the industry'. It 118 can assume tha·t; skU] -prod:\1ction

externalities are proportional to internal productivitY' change in

each industry, W8 1'i1a;y' dt~ribute '~ha subsi~ f'wrlds accordinglyl

(c) Subsidy Based on Direct Meaauiement of ExteJm&1ized On-the-Job
Skill Production

If we 'Were to subsidize each industry on ttu. basis ot ac1iuaJ.

skill-training externalities, we first have to examine the generali

ty ot the skUl which the labor acquires in the produC'tion precess

and the mobility of the labor among different industries. Secondly,

we have 1'..0 measure the approx:bnate magnitude of auch sld1l production

on the job in each induBt17.
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6. Subsi& Based on Its Contribut!.<?n to...§ectoral Increaa~ in
Value Added

We may' t17 to Measure the 1mpact; ot changes in; subs1dT pol1cie.

on sectoral value added and national income in the following ta8~"

First, "" tl'7 to Measure the sectoraJ. subsidy elasticitT ot valua

added either by simple regression ot time-eries ds~ta or b7 simple

partial equilibrium tomula aassumingll sar, a Cobb-Iouglaa tn>e

tunction tor value added, and than, lire Dlq meaau.re the seconcia.I7

impact on value added using input-ou1iput relationships.

Of course this partial equilibriUl'll approach, 6~d tOT' that matter,

anT partial equilibrium approaches, closs not incorporate induced

changes in the price of Pr.t.marr factors and non-tnLdable commodities,

nor do they' permit unambiguous toreC!LSta if mojor ch.anps in sub-

aidiee to a number of sectors are being conteraplatEld simultaneously.

Furthermore, it we e&rr7 those partinl equilibrium calculations to

1'&1", we will be in danger of excessive double coun1iiQc.



The ditterences between tt a internal incraa.sing returns to

scale of Eiach individu.al firM in an industry and. those of the

industry i tsel.t, as vall as the ditfa rances between the internal

increasing returns to Bcala of each industry &nd those ot the

entire economy, can be used as the :index tor (and a davice to meas11're)

the sum of external economies generated by each individual tim,

operating all together, in each industry, as w11 88 the sum o,t

exte l"nal economies generated by eat.~h industry, ~peratL?1g all. together t

in the entire national economy.

In order to measure the indivtdual firm' 8 contribution to the

sum total of external eeonomi.e8 andl the optimum lruagnitude ot aub-

sidies to each rim, va may comparet the obse1"'V'Od production fune-

tion tor each individual production process in the :real e~.ooomy

(which would already include external effects), ,and its engineering

production function. If the rsturnlS to scale in the observed pro-

duction function 6xceads those or t,h$ engineerin4g production func-

tion, the excess (in terms of output value) should 1>9 taxed away

and givan to the 0 ther producer, and the same p1"locedure should be

10
applied t.o the other producer..

10
An irr.noti ,-::~i;t3 obje(~tion raised by Professor L Adelman against

this approach·'-.:: "i1at &'mgineering production fUl1ctions ~sually show
gl"JatSI' lrlCroc:..... :~ ':"1('U2~lu to scale thryn obse~:"·"·tJd "').!'cu;nMJon f\mctions t

~l" --"'i""l# ..... ~-~~-.; .. i<~C;_';,\~ . ..fr. ~~ "';·P ... 4tT
.;Ju,,~au,,~_.. i~, tl..(.~, , ,.... _'-,-;> •• t.onom.....':lB on,....,., __'" 9ll j •
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