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THE BUIIDING-UP OF CAPITAL GOOffi INLUSTRY 
IN nm DEVELOPING COONTRilS: AN INVFSIMENI' 

PI.ANNING APProAOI 

Preface 

'.lhe build-up of a producer goods C".apacity t.as been identified 

historically as basic to the process of ecananic developrrent. · In 

··-th! context of Soviet indi.tstrialization, it was seen as a neans to 

increase the investrrent cnef f.:.cient and the rate of grt:Mth. 

Jecently, the creation of a machinery sector has been vi~ as a 

necessary condition for the indigeneous generation of "appropriate" 

technoloy. The inportance of capital gocrls ~to the Asian 

periphery in the eccnanic history of Jaf'an has also b=en recc:gniz~. 

Nevertheless, while historical exanples cannot re ignored, neith~r 

can it be assUI'l'ed that history will repeat itself, or that the 

hlild-up of a producer goods capacity will quickly transfonn poor 

camtries into rich ones. Such a build-up, depending en :OOW it is 

financed, rriay involve a sharp increase in foreign indebtedness or 
' . 

reavier taxation of the poor. :: 

It is against this background .that this stu:tJ was undertakP.n. 

"' 
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'JOO Building-up of capital Gxils Industry in the ~veloping 
O:n:intries: An Investrrent Planning wroach 

nmorocrroo. 

I • 

· 'lbere is no ck>ubt that the prevailing situaticn in various 

developing rountries predetennines the aiins, seqlEilce and pace of 

industrial develcprent. But, ultimately, a key to gra-lth is. the 

capac;ty of the dJnestic prcrlucticn of capital goods industry. For it 

facilitates to build a sound industrial base, which in tum leads to 

overall gravt:h and deve.lcprent in any~· In fact, the building-up 

of an apprq:;>riate structure of capital stocks is ~ of inp::>rtant 
I 

~sary preccndi tions for a balanced and sustained growth aver time. 

As it was intended, t.~ main orientatior~ of this stu:ly lies in~ 

spirit of co-cperatim that may be sought aittnJ d:!veloping countries of 

vario~ regions in order to prepdre a feasible sclleI'CE, based ai a 

cO-ordinated ~.nvest:nent plaruring approach. Hence, it is sinply obvious 

that any sclJP.ne of this kind could hardly re materi.q.li.zed without an 

active inter-governnent participatiai of the respective countries. In 

~case, as a first step, it is necessary to investigate the nature of 

investrrent planning in a given oountry. This may be CCllSiocred as the 

min puxpcse of this stuiy. 

In view of this, Section I SU1Y1aarizes a mc:xiel for investment planning, 

discusses ~ problem of financing in a mixed ecc:nat¥, and indicates the 

inplicatiai of dynamic input~ut:put ioodel. Secticn II gives a selected 

h.tt brief errpirical overview of the structure of production and trade in 

mixed econanies; and Section III descril:es the relevance of Chinese 

·e>cperienoo in building-up capital gocds industry. Finally, the study 

ends with a few concluding remarks. 

. . 
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Section I: An Analytical Frarre~ 

1. g>tirnal Investrrent 

~ literature en d=!velo?rent planning pert.aiitlng to a mixed 

~is found to be vast. lbwever, in seardring for any analytical 

fraI'IB\Ork that may provide a rationale for building up a capital goods 

~, -it is found that Professor MahalanobisY happens to be the first 

~ provided such a rationale in tie Second Five Year Plan of India. 

le argued that tre sl"Drtage of savings, which \t.laS invariably CCDSidered 

to ~ the limiting factor for accelerating tre rat~ of material capital 

fannatim, was mL.-rored in· the inadequacy of capital gocxls production. 

'Ibis was a sort of structuralist approach in order to create the 

necessaey preconditicns for sustained growth. It recngnized the point 

that, for a develcping cowtcy, tre problem lies in building up the 

physical prodoctive capacity, and that the saving for the eronanic 

system as a whole is b.Y end l.azge peysically detennined by the aoount of 
I 

total accwmulation. '!his brought a sort of change' in the node of 

thinking in India. krording to 3hagwati and Ch~varty: 2/ 
"'lb.is shift fran a Keynesian, "flow" analysis which enphasized the 

necessity to raise savings (and hence inplicitly ass~ that the savings 

CXJUl.d be transfonred into required investment) to a "structuralist" view 

t.hi.ch ert;?hasized the transfonnaticn amstraint and ~ supply of capital 

gcxxls to sustain growing investrrent (which inplicitly assured that ~ 

system would gene:rate the savings to finance t-.be growing supply of 

____ -·- __ investnait goods) was the rrost dramatic episode in the evolution of 

planning literature and debate in India". 

In a!r.f event, in the first m:rlel of Mahalanobis, which, incidentally, 

is also known as Feldman-Mahalanobis node! in the literature, the 

ecciiat?f was divided into boo sectors: invest:rrent gocrls and consurption 

goods ooctor. These sectors ~re considered to re as more or less 

respectively vertically integrated. 'Ihe nost significa'1t feature of tb: 

nodel was implied in the assunpticn of non-shiftability of capital stock 

be~ tw:> sectors: it was the recognition of tb: fact that capital 

stocks ~re specific to the prcrlucing sector. In the recent literature 

- --
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m vinta":]e IrCX:lels of groW-..h, enphasizing the inplicaticr..:i of groos 

investment, ·tedmologic.al progress and prcrluqivity- grcMth overt:ine, 

it is el.al:orated that investrcent gcods are general eJ<ante and 

therefore, mayl::e used to increase the capacity of both sectors. 

But expcst the cc:pital sto.=k is to be CCl'lSidered specific to a 

particular sector for which it is specilized and in which it-is 

installed. 

In a::ldition, tie structure of production was characterized by 

fi.Jred capital/output and lal:x:>ur/output ratios. Based on these 

assmpticns, and as to enphasize the operatiaial aspect of ~he m:rlel · , -
Professor Mahalanobis made the suggestion that a higher shal:e of 

investJtent be allocated tD investrrent goc:x1s sectors. This was ·made in 

- view of the inplicatim of his rrodel that higher prq>artioos of capital 

gocrls output allocated to further production of capi ta1 goo:1s would 

always have a favourable effect ai t}')? asynptotic growth rate of~ 

systan. But the ®ice of this ratio also inplied a dloice of an -

alternative path of cansrnpt.ion. However, this ch:>ice aspect was~ 

~ly elaborated. · M:>reover, while obtaining the main p:rof.Ositicn of his 

m::xlel, Professor Mahalanobis did not pay much attenticn to the role of 

foreign trade in the process of transfonnation. It seems that his efforts 

were oriented tc:wards the autcnaoous growth of the t:cmany, and he took 

_it for granted tr.at the govenment was in a positicn to have oont.IOl 

over the level and pattern of ccnsmption. 

Following the spirit of the Feldrnan-Mahalanobis rrodel, K.N. Iaj and 

A.K. J fonm..ilated a disaggi.~ated nn:lel which was oriented towards 

the so-called "inward-looking" strategy of pl.anni.ng to a developing 

country which has hardly much scope for increasing its eJ<pOrts eamings. 

In the structure of this rrodel there are f oor sectors: the consurrption 

9<).0ds sector; the investrrent goo1s sector producing capital gc.ods for 

-~ constmption goods sector; the rra.ch.ine gcods sector prcxiucing 

capital goa:ls for itself, for investrrent gocrls sector and for 

intemediate gcods Craw naterials) sector; and the int:cnrediate gcods 

sector. 
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Faj and Sen carpared the alternative tine path of the ronsurrption 

\mder the allocation of limi~ foreign exc.'iange l:etv.een irrp:>rting 

CCl'lSurrption goo:is, inporting machine tools, .inparting raw materials 

and so 011. II<M=ver, their solution was fmmd to l:e ir1carplete ~ and a· 

saiewhat rr0re carplete solution Was obtained by A.B. Atkinsan.Y 

In this paper it was arphasized that a rorrect :inport strategy can only 
. -
be detennined by taking into oonsideratian the objective of tbe planning 

auth:>rity. 

In view of the planning horizon and in the light of tie objective 

function of weighted utility rnaximizatioo overtine, :representing the 

preference qf the pl.armers, Atkinson distinguisred betvJeen two 

speci.cil ·cases. First, the objective may be to maximize the capacity of 

t:OO ccnsmpti.an gocrls sector at the end of the presupposed planning 

h:>rizcn. Secondly, the total discounted value of ccnsurpti '1Il over the 

planning period may be thought to be. maximized. ~, the optimal 

- _ c:::_m~o~ theory has been used to di.Seuss the inplication of the msic 

assmption of the Faj-Sen m:xiel. 'llris assurcption in{llies that eJqX>rt 

earnings are limited by the growth of the dem:md and that shortage of 

foreign exchange bea:JIEs an operative oonstraint m the growth of the 

eccnaey. It was found that the assmptian of a:nstraint on eJ<pert 

earnings was rather urmeoessary, and it was possible to include the 

grcwth of foreign exchange earnings in the evaluation provided that 

these are indeperrlent of the conditions oo the supply side. Such a 

OCllSideratioo envisages the application of the mxlel to the oil-eJqX>rting 

countries. 

In any case, in eJ<t>lor.J.Ilg the optimal investnelt strategies, a 

ooteYA:>rthy departure fran such objective functions has been made, anong 

others, by Srinivasan,V Kurz,
61 and Stolreu.V 'Ibey ronsider the 

social objective of minimizing the tine in onier to reach full 

:E!nplcyrcent and balanc:Ed gr.:Mt:h. J1s it may be pointed out, for a developing 

country with an excess supply of labour, the social welfare may l:e 

th:>ught to re rrax:i mi zed by approaching in minimun tine an eronanic 

stage characterized by full enploynent and apprcpriate structure of 

- --
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capital stock. With this objective, in Wla.t follcws, an exercise 

-in q:>tirnal · COJ.1trol prcx:ess i~ carried out, subject to ~ constraints 

of production structure as envisaged in an extended version of the 

Mahalanobis nodel. In this respect, the eoonat¥ is divided into 

three sectors: investnP....nt goCxis: oonsurrption gcx:xls , and export gcxJds. 

and the assurrption of ncn-shiftability of capital stocks ten..eeri 

sectors is nai11tained. 
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'!be M::rlel 

Structure 

(1) Qi(t)"= biKi(t); where i ~ 1,2,3 

(2) Li. {t) = aiKi {t) 

(3) L{O)) ! aiKi. (0) 

(4) F(t) = o
3

Ct) 

o1 {t): Output of .investnent gocds in t.llte t 

o2 {t) : OJ.tput of consunption gcods · 

o3 {t) : Output of export goods 

Ki.{t): Capital st:cx::k in 

" 
• 

• 

bi: is a CX>Ilstraint pararreter, representing outpct-capital 

ratio in the ith se~; 
. . 

Li. (t) : Labour in the ith sector in tine t; 

ai: is a constant paraireter representing the degree 

of nechani.sation; 

F(t): Foreign exchange obtained 0nly through export. 

Assuming that foreign exchange earnings are spent atly en i.rrports of 

investrcent goods and also that there exists a balanre in foreign trade, 

the total SUfPlY of investment goods can be represented as: ., 
cs> F(t) +Qi (t). = ~ Ki Ct>; wrere Ki Ct> ::. ~~tl 

1 .... 1 

J\nd, the allocation of total StJPF-lY of invest:nent goods as decided by 

the planner is gi ve.n by: 
3 

(6) Ki.ct> =di~(t) +Q1Ct~; i=l,2,3; whereQ~di~l, and!=idi=l 

_::represent the allocation pararreter. 

'lbe equation (o) represents the capital accumnulation. 
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Based on the above structure, the problem of minimizing the tixce 

required to cbtain ·the tenninal state by detennining an intertenporally 

q>tinal. pattern of investnent allocation is represented as belc:Mi · 

Maximize 

• 
Kl(t) = di(F(t) + Qi(t)), i =-1,2,2 
. 3 . 

0 ~ di ~ 1, x di = 1 
i=l 

F (t) = b3K3 (t) 

Ol(t) = blK.l(t) 

Ki(o) > o, i = 1,2,3 

Ki (T) > Ki. (o) 

(31) 

(41) 

(51) 

(61) 

NcM, in cxnsidering the maximum p~ciple of Pcntryagin et al. }/ . . 

the Hamiltonian (H) is formad as: 

3 
H = -1 + !1Ti(t)di (b1Kl(t)-+b3K3(t)) (71) 

i 

Ki(t): state variables 

di: cxntrol variable!:? 

Tf i (t) : the inputed price of the investnent in tre ith sector. 

FUrthenrore1Ti(t) are assuned to l:e ccntinuous functions oft and 

satisfy the follaving equatioru;: 

• 

TTiCt> = - ~Ct> i = 1,2,3 

-- - -- -

. . 



I 
f 
l 
I 
i I 

f' 
I 

!j 

I 

i.e. 

• 3 
1'1ct> ==-bl r di1Tict> 

i=l' 

• 
1f2(t) == 0 

• 3 
11f J Ct> = -b3 I cli1Ti Ct> 

i=l 

-o-

As xegards the c::ptinlal policies, they are determined by 

naximizing H with respect to the cxmtrol variables di subject to the 

re:>trictlon (2
1
). All the sor:e, it can be observed that H is 

naxim:i.zed by putting di = 1 to the sector i that happens to have the 

hi~t social denand·price of capital.. 
t 

,I 

I' 

Next, based on the positive prices and while cpnsidering 

(81)- (101), it is easy to observe that 1r 1 (t) < o, ,· 3 (t) <. o, and 

1f2(t) = iT 2 (a constant). M:>reover, cne can, in the light of this 

infoIItBtion, eliminate the case1T"2(o) >max (Tl3(o) ,1Tl(o)). For in this - . 
case the optinal policy woo1d be dlaracterized by d2 = 1, '.Ni.th 

dl = d3 = 0 for all o~ t ~T, inplying Kl (T) = Kl (Ol and K3 {T) = K3 (O}. 

'Ibis contraiict.s the ccnditicns (61), that is, that tle tenninal full

mployrrent capital stock is greater than the initial capital stock in 

each sector. 

Hence, the two cases that need to be investigated are as follows: 

(i) 11'1{o)YrT3 (o)>1T 2 (o). 

Na-1, during the pericrl, when 1f1 zanains the higii.est of all prices, 

the rule of the garre is that H will be naximi.zed oniy if dl = 1. Then, 

..-as it can be derived fran cs1)-Cl01), 
/ 

• 
111 Ct) = -bl 1Tl Ct> (111) 

• 
1T3(t) = -b3lfl(t) (Ul) 
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'Ire soluticn of this pair of differential equatia-.s can be 

c:btained as: 

· 1f1(t) 4[3(t) {1f1(0)-"{j3(~ +1fl(o{;;1'.:tJ x 

[: - <~] {13
1

) 

Based on Cl31) and the oondition: bl) b3, tre cptimal policies 

carpatible with the tenninal cxndition can be easily derived to be as 

given beleM: 

ell = 1 for o~t~1 

d3 = 1 for t1~t~11 

d2 = 1 for t
11< t~T 

wte:e 
tl = ~, ln <Kl(T) + K3(o)b3/01~ 

u Kl.Co) + K3(o)b3/bl 

tll = tl + ~3 ln (K3 (T) + Kl ('I.') bl/ b:) 
u K3(o) + Kl(T)bl/bJ 

ll K2 (T) - K2 (0) 
T = t + K3(T)b3 + Kl(T)bl 

(ii) 1f3Co)) 1f1co>>1fi<o> 

'lltls case is syrnretrical to (i) and ~fare similar results can 

te derived. 

.. 
-~· _,,. 

' ' ' 

-----
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To sun up these qualitative characterizations of optimal IX>licies . . 
reuristically, it can s.irrply be stated·that it all defends on the 

difference.of oo.tput-capital ratio be~ the investnent goods sector 
. . . 

arrl the export gcods sector. wren the output-capital ratio happens to be 

higher in investnent gocrls sector as carpared with tre e~rt gocds 

sector, the preference may be given in the allocation of investnent to 

tie investrent gcods sector during the first phase of the developrent. 

H::Jwever, during the second phase of develcprent, the resources of the 

eocnaey must be diverted to_ the ~rt gocrls sector. In any event, 

the oonsurer g~ sector is to re develcp?d in t:re final phase. en the 

otrer hand, if the output-capital ratio is higher in the export gocds 

sector than in investrrent gcods sector, the order of the priority is 

dlanged. It seems warranted to start with the eJ<PQrt goods sector, 

foll~ by the investrrent goods sector and in th? last phase to the 
' 

a:nsurrer gocxis sector. 'illus in all cases , in o:ttler that an cptj.mun path . 

be obtained, the t:CJ'lSUTEr goods sector is to l:e <Eveloped in the last 

piase of the tine oorizon. 
I 

. 
. But there remains still cne problem untouched. 'Ibis pertains to 

the detenninatioo of the structure of tenninal capital stocks. It is 

therefore neressary to indicate as to h::Jw the nmE'rical quantities of 

such terminal ccnditions be obtained. 

First, after reaching the full enplcynent, the invest:ne.nt policies 

that would obtain balanced gravth at the natural rate of grc:Mth inply 

that: 

• 
Ki(t) 
K.i{t) = n, i = 1,2,3 \f t~T 

Kl(T) _ dl(T) K3(T) _ d3(T) 
and R2{T) - d21T°) ' K2 (T) - d2 (T) 
·" / 

(lll) 
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tb-1 using the capital accumulation equation (b), i.e.: 

• 
Ki(~)= di (F(t) + Ql(t)), i = 1,2,3 

• 
or K, (T) = dl {T) (b3K3 (T) ·· blKl (T) ) 

• K3(T) 
K, (T) = d, (T) (b3 K, (T) + b,) 
K, (T) 

I 

• = d, (T) b I + d3 (T) b3 

=·n 

N:M·· (311> is a single equati1..'n. in~ unknowes d, (T) and d1(T). It 

is therefore necessary.to clx:>ose either d, (T) or d3(T) as~. If 

d3(T) is given, the pattem of investrrent allocati~ required for 
ba1.anred growth can 1:e obtained as rollows: , .. 

d,(T) = n - ~(T)b3 
11 

and d2(T) = 1- d, (T) _ d3(T) = li - n - d3(T) lbl-b3) (Sll) . . a 

Next, let K*i(T), i = 1,2, 1:e the full enployrtent capital stocks. 

Arn if the full ertJloyrrent is obtained at tine T tl'Sl 

3 
L(O)enT = 2 ai Ki* {T) 

i=l 

'lhe equations (411)-(611> and the relaticn c2
11

> solve for the 

app?:q?riate full enployrrent capital stock structure. 
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~reigil; Aid and Borrowing 

· 'lbe above m:rlel can easily l:e extenae:i to discuss the problem 

pertaining to foreign aid and borrowing. In the case of a develcping · 

country receiving a oonstant arcount of aid each year, it is easx to 

see that the capital :10C1w..tlation equation (6) bea:Ires: 

• 
Ki(t) = di(blkl + F +A), i = 1,2,3 

~ A is the ccnstant arramt of aid. . 

In view of this, the qualitative features of the optimal policies 

pertaining to the investrrent allocation ooefficient di remains the ~ 
as in ~ basic m:rlel.· H~, the significant effect of foreign aid 

is that it soortens t.'le pericrl of tUre taken to reach the full 

enplO"jllEilt. 

lbrrCM.ing 

SlJR?OSe B is the constant anount of foreign capital available for 

IX>rrowir.g and that D(t) is the external cEbt at the t:iITe t. '!hen 

• 
D(t) = B + r O(t) 

W1ere r is the rate of interest paid on the outstanding debt. 'nle 

solution of this differential equation gives 

· B rt B 
D{t) = (D(o) + -)e - -r r 

d rt 'Ihus dB (rD(t) ). = e - 1 

·"'· _, 

Haveve::: the Hamiltonian for this problem l:.ecares: 

H = -1 +~1f'i di (b,K,+b3K3 + B) + pCt) (B + rD(t) 

I . 

'lhus, an a&litional state variable D(t) is intrcrluced and corresponding 

pCt) represents the . inputed demand prire for foreign capital. And 
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. aa 
pCt) =.- '/~ D = -pCt) ~ 

In consideri."1g this optimization m:rlel, ~ larger the arcount of 

capital ·infl<=M, the less tinE it takes to reach the end p:>int as 

obtained in the basic rrodel. But as distinct to ::>Utright aid 

is that with an inflow of loan capital~~ is a possibility of 

adverse effects of oon:owing in the -recipient countri' due to payrrent of 

interest. It may happen that the interest paynent en oorrCMing becares 
- -

larger than its contribution to gross dC1TeStic products. 'Ihus tli..ere 

exists a case of conflict betw;?en a time-minimization and inccne 

naximization objective. 

~ expression for gross darestic product is: 

3 3 
y<t> = r Qi ct> = ~ biI<i (t) 

i=l i=l 
i 

I 

?bl, after solving the differential equation for capital accunulatioo, 

it can be shaNn that: 

~) = b, dK, (t) = eb,t _1 dB dB 

for. tre phase in which q:itimal policy requires d, = 1 

Similarly 

~) = b3 dK3(t) = eb3t -1 
dB dB 

for th? phase in which the optimal policy is d3 = 1. 

'lherefore, for phase 

~> > 
d, = 1, dB ( d(rD)/dB as b, ~ r 

d.3= 1 n n n ~ 

as b3 = r 
<;, 
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It is necessary that the productivity of capital ir1 ooth investrrent 

go005 sect.Or and ~rt gocrls sector be greater than the interest 

rate, so that GDP on the t.:ine-min:imcll path is increased rrore rapidly 

than foreign_ interest payrrents. 

, 
-~ _,, 
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2. Multi-Sector :bdels 

Based. oo the. pioneering. cxntributions of I.ecxitief, MJ.lti

sector Mxlels have been exhaustively used for ~veloprrent Plarming. 

A surve~ of such m::x:Iels is given by A.S. Man.iie .'!/ ~ver, nost of 

these m:xlels are essentially static in their analytical frarrework, 

·and have been used to examine the consistency aspect of developrent 

planning in an open r..eontief m:X!~l. Nevertheless, certain attenpts 

have been made to use partially c:i.osed ncdels. .In this respect, 

Ieontief prq:osed a quasi dynamic nodel by ·closing the sytem with 

:respect to investnent demand cnrponents of final denar..J. 'lhis is 

given as below: 

(1) X(t) = A X(t) + B [xct+l) - xctiJ + D(t) 

wh:!re X(t) = tre groos output vector 

D(t) =the final derrand vector, excluding investnent 

A = current input-output matrix I 

B = capital roefficient natrix 

·As inplied by (1), a forwani recursive solution requires that 

capital roef ficient rretrix B be non-singular. But a:nsidering _tre 
cxntdlt of B, inplying the origin and destination' of investrrent gocrls, 

it is hardly likely to maintain the assmption of nm-singularity, even 

in the case of developed econanies, le·:: alone in developing countries. 

'lh:i.s is so recause the elenent bij (say) of matrix B represents the 

anount of stock of capital goods originating ftan the ith sector that 

sector j must have oo hand for each unit of its prcx:luction. Therefore 

it is not unccmron that sare rows of matrix B a:mtain only zero 

elercents. 

'!be issue of forward recursive solution relates to the question 

of whether (1) is a rreaningful representation of a dynamic econort¥. 

In other \\Ords, the singularity of B inplies a decrease in the dynamic 

order of the system. In any case, the equation (1) can be written as: 



i 
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BX(t+l) = (I-A+B)X(t) - D(t) (2) 
men (nx.l) (nxl) (nxl) 

After making rCM operaticn m (2), it can oo transfonced as: 

::.HJ~ (t+i) = f ~ X(t) = [~ D(t) (3) 

li1ere the matrix T has the full rank m ~ n. 

N:Jw a neressary a"ld sufficient condition for obtaining a sort of 

_zecmsi"." solution of (3) is that the matrix Bd is nm-singular. · 

To derive tre recursive soluticn of (3), let 

Z(t) = T X(t) (4) 

Al.so 

'· fTJ-1 m n-m __ = n [E FJ 
R 

15) 

and fran (3) 

H x(t) = S D(t) (6) 

X(t) = E Z(t) + F S D(t) (7) 

aid sul::stituting (7) in (3) and using (4) the recursive equation 
#_. 

Z(t+l) = GE Z(t) + [G F S - Rj D(t) (8) 



I 
I 

·' 

l 
j 

I i 
' ' 

- 17 -

with 

Z(O) = T X(o) (9) 

'lhe vector Z(t) is tm vector representing the total stock of capital 

gocxls required to produre the output X (t) • And assuming the full 

utilization of capacity Z(t) can re regarded as the total stOck·in 

hand in the pericxl t. 

Furthentore in view of the nm-singularity of f~it can be stated 

that current total output in all sectors .is unique!~ detennined fran. · 

t1E total stock of capital goods, and the rurrent ·demand for non

capital goods. In addition, it seems possible, given any vec.tor of 

_·available capital stock, to ceteIInine hCM to divide this capital arrong 

t1E various industries in such a way that each industiy fully utilizes 

its capital resources, but net prcx:luction in non-capital goods is zero. 
With these ecrnanic intezpretations, it seems possible to deduce the 

dynamic equation underlying a Iemtief system. 

, 
,"'. 

/ 

" 
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3. Financing Aspect of ~velcprent 

Iil order· to seek an analytical f~rk for investigating the 

~of financing invest:rrent in the process of industrialization, it 

was th:>ught to explore various alternatives that have been discussed in 

a nodel p~d by Kaleck.i~o I 'Ibis 1.roel is based on the schema of 

e.xpandecl reprcxloction :ty Marx. 

'lie sinplest version of this rn::rlel abstracts fran foreign trade 

and govemrrent sector. In other w:.Jrds, the eoommic system is ccnsidered 

to be closed. ~ver, in_ order to identify the saving potentialities, 

a distinction_ is made be~ social classes: capitalist, small 

_ ei:itrepreneurs and wrkers. In considering the saving potentialities, it 

is assUred that any such possibility lies in the capitrilist class. And; 
in order to characterize the production structure, the eccnany is divided 

into two vertically integrated sectors prcrlucing invest:nP..nt and 

a:nsunption goods respectively. 

I 

1is regards investment, it is to be Understood as gross investment. 

In other wrds, it is used for the pro:Ioction of investmmt gocrls for the . . 

purpose of :replac:arent and exr.ansion of plant and equiEJrent. In acHition, 

the accmulation of inventories of 1::oth categories of gocrls are included 

in the gross invest:nelt. Hence, the aggregate oonsurrpt.ion and investmen. 

have been m:3de to coincide with the output of oonsurrpt.ion goods and 

investnent goods sector respectively. 

Next, let Yi(t), Ci(t), Si(t), i = 1,2, denote the value of 

pxoduction, consurrption and gross saving in tw;) categories of sectors in 

the ith pericrl respectively. 'Itlen 

Yi(t) = Ci(t) + Si(t), i = 1,2 (1) 

, 

-In other words, the part of the in<:X:Jres received in each category i.; 

CQ'lSurred and the remaining is gross savings. The cx:msUtption gO"'Als in 

category I is of course fran the output of category II, that is 

Cl (t) = S2 (i) (2) 
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In ot:h:?r wards, 52 (t) is the unccnsurred parts of profit in category II, 

whim also xreans that the sw:plus of CXDSmpticn gocrls in category II 

is sold to the capitalist, snail entrepreneurs am wrl<ers in 

category I. 

From (2) , it is easy to obtain 

Cl(t) + Sl(t} = S2(t) + Sl(t) (3) 

or I(t) = S(t) (4) 

I.e. the agg:rugate gross invest:m:mt, which is also equal to the gross 

output of category I, is equal to the aggregate gr.oss-saving. ·In 

. sh:>rt, the aggregate investnent finances itself • 

• 
Assuming the existence of bankirig institutic:ns, it is envisaged that 

there are ~ alternative WcrjS in which the investnent can re financed. 

'lbese can re accarplished either through the liquid reserves of the finns, 

or by oorrCMing, including sh:>rt and long term credi. ts. As to 

urx1erstand the liquidity conditia., the savings whim are generated by 

ac<Elerated investrcent accunulate as deposits in the .hanks. In other 

w:>ros, the investnent creates its cnmterpart fund in saving. 'lllus, in 

this nodel there are no financial limits to the anount of investment. 

HJwever, the real problem lies in the inflaticnary pressures that 

nay re generated by the accelerated investnent. And, in order to 

investigate this phenarenan, it is neoossary to consider the irtplication 

of the mlance that is obtained lJlj equation (2), i.e. Cl = S2. This 

indicates that the problem of inflationary pressure is related to the 

inadequate supply of surplus ccnsuriptian gocXis demanded by the 

m,tegoIY II in the course of accelerated investment. 
·" _,, 

In this respect, there may occur two situations. First, while the 

invesbtent is accelerated, the output of the a::msunption goods can not 

be increased because the production capacities happen to be fully 

. . 
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utilized at the reginning of the pericx:l and no au:JllE!ltation in trese 

capacities has taken place during this period. In such a situation 

tre incrf;?ase in demand for oonsurrption gcx:xls in catego:ry I would cause 

an increase in the prices of these goods. ·Therefore, the balance in 

e:;iuation (2) ~uld be obtained at the oost of fall in the real wages. 

'lhi.s is what: is called "forood saving". In this case, it is envisaged 

that '\\Orlcers will demand for higher noney wages, which nay result in a 

price-wage spiral. 

Seccndly, it nay be assured that there hawens to be no lack of 

capacity in cat.ego:r.y II. It is found to oo sufficient to zreet the 

increased dem:md for consurrption gocrls fran categacy I. In this case, 

t:1E pzoduction will be stepped up to the point \tbere the surplus S2, 

out of the profit in category II, will match the increased demand for 

cmsurption gocxis in categocy I at a cmstant price~ 
,, 

I 
Next, in what follaNS, the extensions of this sinple ntiiel, 

including public invest:zrent and its financing through ioans or taxes, 

f?reign trade, tenn.s of trade, and capital inflows,. and the differenre 

be~ the_supply elasticities of food and otrer consurrpticn gocxis are 

cliscu5sed. 

I 

As regards public investrcent, the correspoocling prcrluctive activities 

are included in category I. Where as the eJ<pOrt industries are split 

aCXXlt'ding to the proportion of inports of inve~t gocrls and oonsurcption 

goods WU.ch are OOta.i.ned in exchange for eJ<ports. In other \\Ords, they 

are aocordingly divided into o..o categories. 

In CCXlSidering the public investrrent, it will generate, just as the 

private investrrent, its counterpart in saving, provided being financed 

by loans. And the oonsequent increase in the production of investnent .. 
_.9oods will increase proouctian or prices in oonsunption goods sector, 

depending UfXID the avail3bility or non-availability of productive 

capacity respectively. As a result, a balance re~ Cl and 52 will re 
cbtained. 
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However, the problem of danger of inflation may not arise 

~~ately, or at all, becau5e Vie entrepreneurs_may for various 

reasc:ns keep their investrcent at a l<Y level or there may be a lag 

leb.een public and private investrcent. In ·other w::>rds, the 

ent.repreneuq; may not be willing to invest in the expansion of 

capacity •. 

i '!his being so, the public investnent deserves a pri.ne consideration 

in acoolerating the process of develcprent. ·And since its inflationary 

pressure vtleii finan~ by loans is not greater than private _invest:rcent, 
- . 

it beccJres highly significant. IP-cause it may avoid tre undesirable 

nature of i."lvestnent if p:rq-erly selected an t1E basis of overall 

dsvelcprent of the eccnany. 

I 
• 

In cx:nsiderinj ~ range of variability in the elasticity of 
. I 

suwly of various oonsurcpticn go005~- it is to be cbserved that in rrost 

of the develq:>ing coontries the supply of food is found to be rather 

rigid. In other words, the prc:rlucticn of foc:rl expands less adequately 
~-

in response to the demand that is being generated for it, due to an 

ao:elerated pare of the industrialization. 1'.s to the -underlying causes, 

they include, arrong otbars, the low output per unit 'of land along with 

]CM land/labour ratio and the prevalenre of adverse instituticnal set up 

in agriculture. 

Nevertheles5, the existence of surplus labour in ag!"iculture is 

g~ally considered as a potential for capital fornation. This is, in 

fact, related to. the main issue of extracting sw:>lus fran agriculture 

and using it for the purpose of industrializatiai in general. In any 

case, it is argued that, while arploying the surplus labour in its 

industrial sector, an extra surplus of food is generated, which may 
_,·: 

mitigate the dema!1d pressure that is caused by their enployrrent. But 

su::h a relief may not be achieved. Because, in the first plare, owing 
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to a very laN' level of average oonsuription of food by peasants, this 

extra surplus will re used by then and, in the seccnd, the average le"Vel 

of ccnsurcptian of industrial \\Orker is generally found to l::e higrer than 

that of a :reasant. 

At any rate, the likelihxrl of inflationary pressure due to inelastic 

SUR>lY of focx:l is found to re quite significant. ;is a result, the real 

wages will fall. M:ireover, the increase in food prices nay- generate a 

distributim of ina::nE favouring landlords, rrcneylerjders and nerchant 

classes instead of EXJC>r peasants. 'llli.s increase in profit is rrost l~ly 

to be spent rn luxuries. Ccrlsequently, there may occur underutilized · 

capacity of prcx:luctian: in non-fcx:xl niass CDnSurpticn goods, which might 

st.art l~sided feature of irrlustrializaticn; 

In view of this, the e}(f>anSicn of food prcx:luctim i;;; rather neCESSary 

in order to avoid the inflationary pressure generated by an accelerated 
. . 

pa~ cf industrialization. Invest:rrents , in in::lu.st_ry, infrastructure and 

various lcng-run develcptEilt projects in agriculture smuld re 
aix:cnpanied by neasures a:mducive to the eJ<panSian of agricultural 

production as -well. '.lbese neasures range fran land refonn and ~ap 

credit for peasants to inproveirents in the net:hcd of cultivation and 

availahili ty of cheap fertilizers. In short, while augnenting the 

constant capital in general and fixed capital in particular, the content 

of variable capital in teJ':'ItS of wage goods needs re re brought into 

balan~. And, in doing so, an awropriate apprcpriation and utilization 

of surplus is highly desirable • 
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AS regards the inclusion of foreign trade in this m::xlel, the balance 

betw:.£n the ccnsurrption in category I and the saving in cat€gory II is 

cbtained so long as the assumption of balanced trade, i.e. value of 

total e:XPorts equal to the valua of tot.al i.rrports, is maintained. But 

with the accelerated pace of develq:rcent, it bea:nes a camon feat1..1re to 

cbserve the anergence of imbalance in foreign trade due to increasing 

<hnand for inports. First, as the invesbtalt r~s, a higher derived 
I 

dern3nd for capital goods which cannot be prcrluc:ed cbrrestically is to be 

net by inport; sea:md, the increase in induStrial production may need 

higmr i.rrports of intennediate gocx:ls: and, thirdly, there may also occur 

a need to i.n{>ort foods. en. the otrer hand, the increase in ~rts may 

oot keep. pace with the increase in i.rrports. In the first place, the 

eJq?anSion of eJ<perts may not be feasible because of the lack of capital 

resa.u:res, and, in the secnnd, it may not be easy~ increase its share 

in the foreign market witrout causing a deterioration in tenns of trade, 

wch is equivalent to the loss of ~pacity to :inp:>hs. 

In view of this, the inp:>rt of capital fmids may be necessary to 

reli~ the inflationary pressure. But, before that it is essential to 

fo:cnulate a cmprehensive plan of the eccnany ur:der the prevailing 

CCl'lditions. Based on the given rate of growth of the ecanc~ri and with 

an assuned distribution of incare, sudl a plan may focus an the 

datennination of the nec:Essary CQtlXJSition of iri'p:>rts as well as the 

trend of the eJ<perts. In any case, denoting F as the irrport of capital 

funds, the relance equation can be written as: 

, 
·"' 
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I=S+F· 

wch sl:la-.'s t:h:lt a srraller arrnmt of Cbtestic saving is required to 

finance a giyen arn:>unt of investnent. It c-lso inplies that capital 

inports contribute to the eccnanic surplus. ~r, an increased 

demand for inports reflect upcn the underlying irnbalanres and tottle

neck in a given sbge of the ecxman:i.c develq.mmt. 'nlere may exist 

supply determined industries, S'.lch as capital goods, which may be foond 

to re alnost in non-existence and therefore tha :intx>rts of sµch goods 

is to be paid by export surpluses prod.iced by demand detennined 

industries. 

In any event, looking fran the viewpoint of two gap rrodels, which 

has been critically examined by '1b:mas E. Weisskopf;d/ it may .be argued 

that two il".dependent Q lculations pert.ai.ning to foreign currency gap and 

to saving gap needs to be maie. And, in order to obtain the balance, if 

t:ffl saving gap happens to be higheX i..~:m the fol.--eign cur~cy gap, it may 

l:e reduced to the level of the foreign currency gap by various neasures 

of taxation, e.g. reduction of na1-essential consurption. And, if t.'1at 

iS not possible, it \«J\.lld be neressa.cy to increase the foreign currency 

gap to the level of saving gaps. 

All the sane, if the ilrport of capital fund is utilized for 

purdlasing capital gocx:ls abrood, the sane anount of investltelt will be 

adtl.eved by a snaller production of investrtent goods dan2stically. '.lhis 

inplies that the pressure on the supply of calSUnption goods will be 

lessened fran the danand side. en the other hand, if the inp:>rted capital 

funds is used for purchasing coosmption gocds. the pressure of demand 

m supply will be reduced fran the supply side. In !x:>th of these cases, 

or in the mixture of the two, the inflationary presure generated by the 

accelerated investrrent activities will oo ~arewhat reducai by the 

µtllization of the inparted capital funds. 

Next, as to in:licate the .inplication of taxes and governrrent 
adni.nistrative expenditure, let Tl and T2 be the direct and .indirect taxes 
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paid by investnent gcods and consurrpticn gocrls sectors respectively. 

'.Iren, naintai.n.ing a sort of Palanced budget in terms of equality 

be~ govemrrent administrative expenditures and total tax revenue, 

T = Tl + T2, and r .... ~vi.ng foreign trade balance, it is easy tc see that:· 

Cl+ T = T2 + S2 

Cl + Tl + Sl = S2 + Sl 

or I = S 

( ) 

( ) 

( ) 

i.e. the total value of the prcxiocti.on bf i?vestnent gocrls, or 

investrcent is equal to the total savings. And if the additional supply 

of consunpticn goods equals the foreign trade deficit F, then 

I=S+F ( ) 

Notwithstanding the inp:>rtant roles that can be played by capital 

inports in financing econanic developrent, it nevertheless does invplve 

ccsts, let alcne the availability of such resources. 'Ille interest paid 

oo the in°p:)rted capital funds will buroen the balance of paynent in tre 

future with all the risk and.uncertainties that nay be envisaged. ·In 

any case, the nain fonns of capital .inports happen to be grants, loans 

apd direct invest:rrent. Based 01 the ~riences of developing oountries 

tbJ sc:>ught capital inports fran industrialized oountries, the lcng-tenn 

loans rank first in their list of priorities in view of eCXll1CJtlic and 

n::n-ecci1anic oosts invol ve.:d. .And its preference increases if, based on 

the agreenent, the purchase of invest:Irent gcxxls abroad is to be paid by 

the ~rts of t.-;pecific 001mo3.ities produced in the recipient country. 

In this way, the future hllance of payment difficulties oonnected with 

arrortization and interest payiCEnt an loans are eliminated to a greater 

extent. 

In view of the various difficulties that nay arise in obtaining 

favourable capital funds from abroad, the inportance of inproverrent in 

terms of trade seem to be enhanced. For an inprOVt. .;nt in the terms of 
_ .. ,, 
trade nay be considered equivalent to inport of capital funds. l-breover, 

it does not involve the costs, both economic and non-eccnanic, which are 

unavoidable in the case of inport of capital funds. Furt:he.rm:>re, all 

... i 
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tie additional f~ign exchange obtained through the inprovanent in 

terms of trade could te rrobilized by the govenment for additional 
. . 

purchase that deem to te essential for develc:prent. 

In the_end, it nay te nentimed in passing that there seat1S to 

be no doubt that aey increase in lab:rur prcdoctivity, either acccrrplisl:m 

by increasing investnEnt/lalx::mr ratio or by any other reans, woold 

CErtainly mitigate the inflatiOMcy' pre~sure. But the existence of 

smplus labour and its net augrrentaticn due to pq:>ulation growth cannot 

be ignored. '!his being so, the increases in productivity~ errployrrent 

n:!ed to be considered s:imultaneously. And this can hardly be acccnplished 

witrout having a w=ll ·fannulated plan. 
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An errpirical overview of production 
and trade structure 

(1) In order to characterize the structure of prcrluctian in each 

selected rountry of the various regions, ~ average annual increrrent · 

in gross darestic product per tmit of gross dorrestic invest:Irent w:is 

calculated pertaining to the periods.1965-70, 1970-75and1975-80 

respectively. This surmary statistical indicator, as it is to be 

urxlerstood, reflects the inverse of scrcalled increrrental capital 

output ratio (ICOR). And the ICDR is u5ed to describe the capital 

.in~ity of prcrluctien as distinct fran degre?e of rrechanization which 

is defined in terms of capital-lal:our ratio. Furthemore, the growth 

rate is detenni.ned, en a sarewhat ambiguous notion of equilibrium, by 

dividing the saving ratio by ICOR. In econan:ic literature this view 

of growth goes with the nane of Hqrtcd-Innar type of gra-lth rrodel. In 

any case, Table II .1 gives these indicators for different countries 
(see Appendix II.A). 

As it was dJsetved, in certain coontries the persistently high 

rate of gross investrrent with a low rate of GIP gr~ inplied a high 

increrrental capital output ratio. 'Ihls was found to be tnJe, partiGularly 

in the case of India. Sudl an inplicit rise in ICOR an its tirrepath 

may be attributed to increasing inef ficienc..y in the system, low rate of 

capacity utilization, cost over-run of new investrrent projects, 

backlogs of unfinished projects, gestation lags, excessive private or 

public investrrents in luxury a:msurrer gc:x:xls leading to excess capacity 

and high capital intensity, high capital intensity of basic industries 

in public sector, and sk~ inc:are distribution. All the sarre, it nay 

also be noted that the rising ICOR might have also occurred due to changes 

in the cx:nposition of invest:rrent as a result of fragrrented industrial 

_,policies. In addition, it appears also neoessaiy ~.o reCDgilize the 

inpact of varioos factors, working m econany-wide basis and thereby 

creating lack of effective demand, which in tum led to slow growth and 

to rising increnental capital output ratio. 
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In any event, it is beyond th:! present task to discuss the case of 

each rountry· separately. It was, ne~less, thought to select 

India in order to illustrate a few points. MJreoever, India was the 

first am:ng developing rountries which lx?gan to build-up capital gocrls 

industries and foll~ a sarewhat inwards-looking nodel of planning. 

In additicn, she claims to have IIDSt of the precxnlitions of grCMt:h. 

Yet, India failed to achieve the rate of grc:Mth that a:mld have been 

expected, and lagged fgr tehind either, rerooving mass poverty or inproving 

tre rate of literacy. 

'nle:re is no Cbubt that Indian ecxnanists happen to be well known in 

tre frontier of econan:ics, and have alway::- deba.ted the issues involved in 

fonnul.ating the strategy of planning in Indi~. A report of such a 

. reoont debate regarding the political ecx:ll100¥ of slew grcMth .in India is 

given by Varshney.Y In what follows, sare of tre vieW};X)ints of Indian 

eccnanists in general and S. 01avavartyY in partiotlar are described. 

It is hardly denied to attrib.ite the inefficiency of resource 

utilizaticn as a factor that may cause the rise in aggregate capital-. 

output ratio. But this may not be unifonnly daninating factor in each 

sector, If this be so, there rray be sare ecx:maey-wi.de processes, closely 

related to the demand factor, causing a rise in capital-output ratio of 

an individual sector. 'Ille cnre of the argurrent .inplies that, in view of 

ccnsidering derrand as effective danand, it may affect ooth the prcrluct

mi.x as -well as the rate of grc:Mth of the production. 

ki it happP.n;?d, in India, there occurred a dereleraticn of public 

investnent fran the mid-sixties cnwards. '!his fact has been noted by 

Varshney (p. 1513), and he descrites that "the growth rate of fixed 

capital forrration in the public sector dropped fran 11.3 per cent per 

annum in the pericrl 1950/51-1965/66 to less than its half, 5.3 per cent 

in the pericrl 1966/67-1980/81. 'lhi.s was stated to be particularly 

~itical for rot.'1 quantitative and qualitative reasons: quantitative 

l:ecause the state is involved in "directly nanufacturing basic and 

C".apital gocrls, avning rrore than 60 per cent of all prcrluctive capital in 

tOO industrial sectors, running eight of the tcp ten industrial units in 

"' i 
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tOO cx:>untry, qualitative because the state has a· virtual m:ncpcl.y of 

vital industries, like~, ·fuel and transport. These infrastructural 

i.n?its affect the entire i.OOustrial sector, a carprehensive supply side 

linkage, ·that, added to the role of public investnent in creating demand 

for capital goods, makes public investrcent absolutely crucial to the 

functiaring of industrial sector. my sustained cut.backs '-her .;in 'WOUld 

inevitably hurt the entire sector. As it turned rut, the cutbacks in 

investrcent in crucial sector such as the railway~ particularly severe. 

Its share in the net dcrcestic capital fo:rmation in the public sector 

~ fran 16. 6 per cent per annum in the period l::etw=en 1960/61-

1965/66 to around 7. 5 per cent in the period between 1966-6T and 

1974/75, drcpping further dCHi to 4.2 per cent per annum in the period 

thereafter." 

Ard, as to the enei'genc:e of the under-utilizaticn of capacity in 

capital gcx:>ds sector, it may be noted that, owing td the lack.of necessary 

increase ll: investrrent far Steel industry I the reavy engi..--ieering sector 
I 

CQ.1l.d not utilize their capacity fully. Ch the other hand, the increased 

investrrent in fertilizer and cianicals, during 1970, did not generate 

sufficient &:Irestic demands, rather it was oriented nnre ta-lards generating 

demand ·abroa.:1. In other ~rds, there occurred OOth deceleratio11 in the 

?ate of grCMt:h of public investirent as ~11 as a shift in the carp:>si tion 
I 

of aggregate investrrent. As a result, th::>se sectors in which, in view of 

ea::n::xnies of scale, er...ra capacities~ built for future dananes, were 

not able to tenefit. 

In considering the shift in the strategy of develoµrent i.r. 

agriculture, brought aboot by the event of the "Green levoluticn", it is 

to l:e c:bserved that, in the first place, public irrigation scherre has 

C}Jlle clc1wn in the list of preference, and, in the seccnd, support price 

sytem was instituted in the agriculture. As a result, the incxrce 

distributicn be~ rrore ~; it was found that, under the initir.1 

clistributicn of asset·-h::>ld.ing, the increrrental incxrce by and large 

accrued to the upper deciles. Furthenrore, the direct and indirect 

cErtand for energy was increased in agriculture, which added to the 

already increasing cost of energy-related investrrent. 
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Finally, as it is, tmtil the purchasinq power of the nass of 

poor pecple -is increased by real public investrrents; tiEre exists a 

deficiency in effective derrand for consunptioo. Hence the increase in 

growth that could re obtained by the increase in the prcrluctian of 

wage-goods-is blocked • 

. (2) {i) In the course of the process of industrializaticn the derived 

detand for capital gocxls is either net by darestic prcrlucticn or by 

inports. ~ ratio of inpc)rt of capital goods to the total aggregate 

gross investnent is gi~ in the set of Tables (II.4 - see Appendix II.B). 

In crldition, the percentage of foreign exchange spent on the irrport of 

Capital gocxls is described by the ratio of :irrp:>rt of capital goods to.the . ~ . . . . 
total fntx:>rts in the econaey. 

~ 

It is obvious that the irrpcrts of capital g~ eJ<pail£is the 

capacity of production in terns of the total capital stock. H~ver, it 

may be observed that the full inpact of invest:rn2nt multiplier is not 

obtained. in other words, had the total -derived demand of capital goa:ls 

been net by darestic prcrluction all the inplied increase in enp~t 

and ina::me \'.Ould have taken place at hare. 'lhis being so, the decrease 

in the inport of capital goods for a given level of in\lestnent \'.Ould 

indicate the b=nefit derived by the policy of inport substitution. In 

fact, tmless the prcrluctioo of capital goods at tare increased, the 

sustained grcwth is hardly possible. This is the crux of the problan ... 
:related with trade and capital accumulation in a process of inport 

substitution. 

Based on the set of tables, the following pattern of these two ratios 

~s in different groups of countries: 

- -- ~ 
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First, the export of various kinds of capital gocrls indicates the 
feasibility of their production darestically, whereas inports nay include 

those capital gocxis which cannot be prcxluced darestically. 

~ Secmd, the structure of derived demand for inport .inplies the 

inport content of capital stocks in various sectors of the econacy. 
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TABIB II.Ji Irrp:lrta (M) and Exports (E) of capital Q>oda 
at 3-digit Snt=, .in thJusand US dollars 

INDIA S.J<ORFA PHILIPPim'S 
1980 1980 1980 

M E/M M E'./'M M E/M 

695 20232 3.05 59967 0.54 38100 0.050 
7ll 91057 0.87 451151 0.16 153798 0.001 
7U 4726 l.J3 35195 0.13 29783 0.063 
714 26245 0.08 155963 0.55 52476 0.020 

715 99095 0.27 356590 0.08 42205 0 
717 67854 0.28 184187 0.17 94527 0.025 
718 100905 0.26 148625 0.12 196372 0.019 
:'19 575511 0.15 986380 0.12 448749 0.007 
722 97324 0.04 357090 0.42 118173 0.009 
723 17368 l.10 46361 1.35 33575 0.071 
724 39266 0.26 336348 2.80 115706 0.167 
725 5946 3.68 44804 1.43 2944 0.034 
726 8447 0.07 28011 0.04 3125 -
729 146434 0.31 793443 0.88 126996 0.428 
731 32672 0.94 45457 5.74 16630 -
732 75142 1. 77 163377 0.73 283525 O.lll 

733 1464 51.02 11752 l. 72 11676 C.046 

734 429350 0.01 356943 0.38 122755 0.002 
735 16371 0.11 472029 1.30 125198 0.016 

86 152659 0.30 369357 o. 82 106940 0.260 

'rorAL 2008067 0.36 5404031 0.70 2123263 0.072 

Source: lNIDO Data Base. 

1\RD.-nNA 
1980 

M E'./'M 

65798 0.50 

157200 0.21 

ll339l 0.16 

299808 0.21 

105850 9.21 

135277 0.03 

321519 0.07 

828395 0.15 

228275 0.07 

21965 0.51 

543261 0.01 

81067 0.19 

53898 0.01 

324064 0.0·1 

23554 0.28 

744679 0,17 

Hl326 0.12 

95935 0.03 

143563 0.17 

350337 0.12 

4656180 0.13 

~ ..... _ .. __ .:J . ..-..-•--·--- __ .... - ---·~·- -----~· --- . 

-. 
BRAZil. 

' 
f.EXICX) .Ma:RIA EGYPT J<ENYA 

1980 1980 1980 1980 1980 

M E/M M E/M M E/M M E/M M E/M 

58316 0.73 32755 0.10 71277 0 14267 0 13320 0.10 
333245 1.09 180769 0.26 280757 0 43722 0 40069 .001 

44026 4.58 59560 0.07 95784 - 70271 0 27451 .004 
. 190500 l.40 81760 0.23 39019 .004 7526 - 8892 .002 

529885 0.14 171174 0.003 163958 0 13131 - 8585 .002 
194152 0.26 140093 0.t)l 244698 0 85634 - 42563 0 
215479 0.82 182402 0.05 280128 0 191410 0 71046 0.025 

1076225 0.39 632179 0.07 1091261 0 228858 :> 135169 .004 
596837 0.18 155181 0.00 361203 0 91074 0 13928 .007 t: 

40134 0.34 19470 0.63 67171 - 30283 0.10 4161 .050 I 

129876 1.15 93997 0.14 123726 ·O 82369 - 47817 0 
17222 1. 72 5871 0.38 73295 - 16498 - 9376 .022 
44050 0.09 15725 - 28260 - 2196 - 6568 -

6061159 0.32 124456 0.17 208298 .001 42954 - 2829 .092 
156915 0.46 196648 0.04 14368 - 14679 - 17523 -
205715 5.06 826409 0.00 573081 0 410977 0 223888 .001 

15114 2.53 6006 0.13 56948 0 10182 0 7878 0.27 

425646 0.20 48172 0.31 34023 0 1243 - 31810 0 

38584 2.75 43953 0.04 162988 .001 25157 - 340 0.78 

403261 0.25 141593 0.14 . 139305 0 47633 - 34509 .012 

5322040 0.66 3158175 0.10 4089902 0 1390064 .002 773183 .013 

' 

-... -_j 
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'!bird, even at this level of disaggregation, it does not appear· 

to re possible to identify ccnpetitive and ncn-caipetitive inports, 

without having the information regarding the dacestic prcxluction of 

these goods. Furthenrore, as it can be observed at this level of 

disaggregaticn, each category of goods have reen reported as inported 

and e.JqX>rted in value tenns. It can,· therefore, be asstmed that only at 

furt.~r level of disaggregation the distinction retween goo:ls that are 

e.Jq?Orted and those that are inported ma.y re trade •. 

Fourthly, the e~rt-:i.nport x.atio may indicate tie ccntribution of 

e1<p0rt earnings in tem..s of foreign exchange to the :irrports in 

-rP...specti~ categories of capital gocrls. In any case, a single tr.:msforroation 

of this ratio provides the ratio between net exports and ~rts plus 

inports, which has quite often l:een used to indicate the oorizontal 

division of lamur. Henre, the ratio be~ eJ<EX>rt,s and inports in a 

particular category may be considered as an irrportant pararreter to 

investigate the division of lal:xJur ~ specializaticn. 

(2) (iii) sate of the couuonly used indicators: s~ of value-added and 

EllPloynent in capital goods, and the ratio of l.alDur pro1uctivity in 

capitai goods to the aggregate to labJur prcrluctivity in manufacture, are 

given in Table II.4 in order to characterize the state of capital goods 

industry in manufacturing sector. 'ttlese have been cbtained for rune 

selected &veloping oountries pertaining to the period 1975 a.1d 1978. 'lbe 

cut off point to 1978 was rrade recause of the non-av3.ilability of 

enployrrent data cnward. 

}S it can be oooerved fron this Table, during 1978 the share of valoo 

a:Ided in capital gocds varied be~ 12 to 36 per cent wh2reas the 

range of variation in the sl"'.are of enployrrent was found to be be~ 

12 to 29 per cent. But the level of labJur prcxluctivity in capital gocrls 

was alm:>st unifonnly mrintained at the average of the manufacturing 

sector. 
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TABIE II.4: Share of value-added (v) and Enplcynent 
in Capital Qxrls 

~ 

1975 -,-
V. e Pk/Pm" v 

India 22.9 20.5 1.ll 23.7 

Korea 17.8 20.8 0.85 24.6 

Phil.iwines 12.2 15.9 0.77 12.6 
-

Al:gentina 40.1 28.5 1.21 31.3 

Brazil 33.3 25.6 1.30 33.2 

~co .l3.9 21.8 1.09 23.5 

Algeria 11. 7 13.2 0.89 12.1 

FJ:JYpt 14.1 12.3 1.14 17.4 

Kenya 18.5 26.0 0.60 . 36.1 

v = Share of value-ad::1ed in capital goods 

e = Share of enployrrent in capital gocds 

1978 -,-
e Pk/Pm 

20.2 1.18 

27.0 0.91 

15.1 0.84 

28.5 1.22 

26.9 1.19 

21.1 1.U 

12.0 1.02 

12.5 1.38 

24.1 1.50 

Pk= '!he average level of productivity in capital gcx:xis 

Pm= 'ttle average level of p:rOOuctivity in manufacturing 

Source: UNIOO Data Base. 

(e) 



i 
J 
j 

1 
j 

' l 

f 
I 

" .1 
I 

j 
j 
l 

I 
~ 
j 
J 

' 
~ 
j 

l 

- 36 ~ 

Next en attenpt was nade to factorize the change in aggregate 

labour prcductivity "ciuring the period 1975-78, into b-iO carpanents, 

of which cna represents the dlange due to inter-industry shifts in 

enploynent 'Which the other indicates int.emal change due to productivity 

without marked shift in enployrrent. 'Ibis procedure of resolving is a: 
very camon practice in index-numter approach, wch can te ~rived as 

bela-r. 

let Yi (y} re the output of tie ith inaustr.y in year t, valued at 

sane set of prices, and Li (t) le the correspcnding enployrrent. Then the 

lab:>ur prcductivity is defined as: 

Pi(t) = Yi(t) 
- Li(t) 

i = 1,2, •••• n (1) 

Fran this the aggregate laOOur prc:ductivity is defined as: 

l:Pi (t)Li. (t)Jr Li (t) (2) 

'.lberefore the change be~ peric:d 0 and t can be refined as: 

~Pi (t) Li (t) ~Li (o) 
l:, Pi (o) Li. (o) x l: Li (t) 

• (3) 

'Ibis in turn can re written in t\\Q nultiplicative factors. 

[
z Pi (t) Li (t) 
L Pi (t) Li (o) 

(a) 

~Li.(o)( 
~ Li<tu 

x \ ~ Li (o) Pi (t)l 
[" ~ Li(o) Pi.Col} 

(b) 

llflere (a) indicates the change doo to inter-industry shifts in enployrrent 

and \otlereas (b) indicates the internal change in Iamur prcrluctivity 

Within each industry assuming no shift in enployrrent. 
_,, 

. --
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'!be enpirical results pertaining to ,:;uch an exercise are gi Ven 

ll1 Table II. S. As can re OOserved,. owing to the consideraticn of 

change aily over 3 years, the results indicating a short of structural 

dlange may not be that cmvincing. However, this e:xercise was made just 

to make a point. 

Jn any case, structural change obviously plays an inportant part in 

llicreasing productivity through high rate of gross invest:IIent. 'Ihis nakes 

t:OO structure of production ITUlCh nore fl,exible. !obreover, there is 

hardly any govemnent which dces not declare its aim of bringing arout an 

mcrease in the average level of general proouctivity in industcy. 

Probably,_ it is assurred that behind p:roductivity, with apprcpriate 

distribution of its gain, lie all the dynamic farces of accurm.tlation, 

technical progress and the institutiooal set-up ~f_ society. 

: .... . . '· ... . ~ , ' . ·- . 
I • • •• ;.~ '-.. , . 

• . 1, 
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TABIE II.5: Factorization of total change in lalx>ur prcrlt~ctivity 
• between 1975 and 1978 (1975 ~ 100) 

Inter-industry Dltemal Total 
Change Shift Change 

Brazil 90 117 105 

Ya'lya 148 100 148 

!-~ro 92 121 111 

Argentina 90 100 90 

India 107 100 107 

S.Korea 139 95 132 

Philippines 76 88 67 

Algeria 123 102 125 

Egypt . 115 100 ll5 

Source: UNilX) IBta Base. 
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.APPENDIX II .A 

GDP growth rate (gy) and increrrental_capital-output_ 

ratio {ICOR) and inverse of ICOR <jI-> 

1965-70 1970-75 1975-80 

. 9y 4.35 3.53 1.33 

JOOR 5.30 6.95 20.'90 

~ .1887 I 
0.1439 .0478 

9y 6.70 5.81 3.34 

IOOR 2.70 3.60 5.29 

~ .3702 0.2775 0.1589 
I 

9y 7.60 10.63 6.95 

IOJR 2.93 2.65 4.62 

A_i o·.3411 0.3758 0.2164 
I 

9y 3.60 -.72 7.47 , . 
ICDR 4.47 -15.47 1.36 

4r. 0.2235 -.0647 0.7342 
I 

<1y 5.86 6.28 5.29 
-

ICCR 2.44 3.24 3.77 

~- 0.4097 0.3086 0.2652 
I 

9y 7~35 9.26 5.71 

ICOR 1. 79 2.28 4.07 

A_i 0.5591 0.4386 0.2454 
I 
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1 
I 

'mBLE (ccntinued) . 
1 ., 
I 

j 
1965-70 1970-75 1975-80 

I Jamrlca 9y 7.58 0.66 -2.80 . 
I 
1 

Ia>R 3.52 40.95 -5.20 

I ~ 0.2841 j I .0244 -.1923 

~j 
j ·~CO . '1y 6.91 5.78 5.74 

' : ICOR 3.24 4.08 4.45 

i 
~ j 0.3081 0.2451 0.2247 j I i 

1 
I 
I . Peru '1y 4.52 4.73 i 1.64 l 

IOOR 3.25 3.40 I 7.94 

~ 0.3078 0.2937 .• 1260 

. . 
Uruguay 9y 2.12 1.21 4.55 

ICOR 5.58 10.98 I 3.98 

~ 0.1793 .0911 .2513 I 
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'l2\BIE (contin\Ed) 

~ 

AFRICA 

9y 
ICDR 

~ 
I 

Ethiopia 9y 
IOOR 

lg__ 
I 

Qiana 9y 
ICOR 

~ 
I 

Ivory Coast 9y 
IOOR 

~ 
I 

Kenya 9y 
IOOR 

4r. 
I 

Madagascar 9y 
·"'. 
/ ICDR 

4Y. 
I 
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.... 

1965-70 1970-75 1975-80 

6.06 2.60 1.80 

S.06 8.93 8.82 

0.1975· 0.1120 0.1134 

4.64 1.91 3.16. 

2.75 5.78 2.96 

0.3631 0.1730 .3378 

3.20 0.35 -1.83 

4.89 ~ . 35.33 -7.62 

. 0.2043 0.0283 -.1312 

6.89 6.57 # 7.31 

3.14 3.51 4.9~ 

0.3185 0.2852 0.2004 

8.13 4.56 5.12 

3.16 5.50 4.57 

0.3162 0.1818 0.2188 

4.52 0.44 1.72 . 
2.93 30.61 7.02 

0.3410 0.0327 0.1425 
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" ,, 
i 
il 'mBIE (contin\Ed) 
i 
I 
I 

AFRIC2\ (continued)· 

! 1965-70 1970-75 1975-80 

I 
I 

l M:>zanbiqtE <1y 5.86 -1.59 -.03 

-1 

ICDP.. . 2.00 -6.88 -348.96 

4l 
I 0.5000 -.1453 .0029 

~ <1y 5.99 . 5.42 -1.77 

ICDR 3.64 4.S7 -7.56 

4Y. 0.2755 0.2055 -0.1322 
I 

t.qaooa 9y 5.21 0.81 -.05 

i ICDR i.64 U.90 -142.55 'i 

4r. 0.3788 0.0775 -.0070 I 

U.R.Tanzania <1y 5.36 4.81 5.62 

ICDR 3.53 4.53 3.67 

4Y. 0.2831 0.2209 0.2725 
I 

f 

j Canercon 9y 7.50 3.33 5.32 
" !' 

ICOR 2.86 5.61 2.99 

4I 0.3493 0.1782 0.3349 
I 

_,, 
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TABIE (cx:mtinl.Ed) 

Q>EC 

1965-70 1970-75 1975-80 

Algeria 9y 8.18 4.63 7.16 

ICOR 2.95 8.67 6.83 

~- - 0.3390 0.01151 0.1465 
I 

.. ~ 
F.cuadar 9y 5.88 8.75 6.26 

ICOR 3.58 3.03 4.21 

4Y.. 0.2797 .3305 ,0.2377 
I ,I 

I· 

i GaJ:x:n 9y ll.22 15.05 12.59 

i 
I ICDR 2.00 2.87 18.55 
i 
i 4l. 
~ 

0.5000 0.3484 .0539 
I 

i 
Indalesia C1y 5.55 8.16 I 7.37 

1! ICOR 1.89 2.05 3.06 

~ 0.5291 0.4888 0.3266 
I 

(1975-79) (1979-80) 

l Iran Islam ~. '1y 10.80 9.12 1.42 -3.46 

i: 

I ICOR 1.15 2.21 16.89 -5.13 

I 
~ t 0.8703 0.4535 0.0592 -.1950 
I 

i .. Ir~ 9y 4.44 5.25 13.94 -0.15 
-~ 

IOOR 2.84 4.09 2.27 -232.23 

A_z 0.3517 0.2444 0.4400 -.0043 
I 

J 

t 
~ ' 

I 
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'mBIE {ccntinued) 

CPEC . (continued) 

1965-70 1370-75 1975-80 

Kuwait 9y 5.68 -2.07 3.16 

ICDR 0.96 -4.35 4.88 

~ 1.0470 -.2299 0.2050 I 

Libyan 9y. 19.23 -4.80 8.96 
Arab JM 

IOOR 0.80 -3.91 3.17 

~ 1.2570 -.2560 0.3158 I 

Nic;eria 9y 4.99 . 5.47 8.12 

IOOR 1.72 3.19 3.28 
·I 

4z 0.5809 0.3139 0.3049 I 

Sau:lia Arabia <3y 9.56 12.97 6.72 

ICDR 0.46 0.69 3.39 

~ 2.1926 1.4508 0.2952 I 

Venuezuela 9y 4.15 -1.52 1.69 

ICOR 4.0() -15.80 17.54 

~ 0.2500 -.0633 .0570 I 

, 
--:· -
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'!'ABIE (cootinu=d) 

1965-70 1970-75 1975-80 

Cyprus ·9y 6.64 -4.42 13.08 

Ia>R 5.42 -6.70 2.08 

¥ 0.1845 -.1493 0.4811 

Jordan 9y 0.69 -.93 10.44 

Ia>R 23.30 -26.42 3.69 

4Y_ 
I 

0.0429 -.0379 0.2709 

"Mm;xn) 9y 4.44 5.05 5.45 

Ia>R 2.95 4.08 ; 4.36 

~ Q.3390 0.2448 ' 0.2291 
I 

Syrian Cly 3.60 13.65 . 5.77 

Arab l\=>· 
ICDR 4.49 1.55 4.54 

i 
.j A_y 0.2227 0.6446 0.2203 

I 

'l'Unisia 9y 5.06 9.65 6.94 

IOOR 5.46 2.87 4.58 

4I. 0.1832 0.3483 0.2182 
I 

l TUrkey 9y 6.34 6.16 5.50 
i 

.I 
IOOR 2.67 3.47 3.73 

, 
~ ,."' 

~ ! 0.3745 0.2886 0.2680 
I 

' t 
9y 2.39 5.84 9.41 

IOOR 12.09 5.03 3.81 

~ 0.0827 0.1988 0.2624 
I 
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TAB.IE (cxmtin~d) 

1965-70 1970-75 1975-80 

India Cly 4.86 3.0 3.66 

ICOR 4.03 6.92 6.29 

4Y._ 
I 

0.2481 0.1445 0.1588 

Pakistan 9y 4.73 4·.10 5.87 

IOOR 3.61 4.23 2.81 

~ 0.2770 
I 

0.2364 0.3559 

Banglcdesh Cly 1.60 2.33 ?.46 
I 

ICDR 8.61 4.70 2.15 

j 
I 

~ 0.1161 0.2128 0.4651 
I 

Sri Ianka '1y 5.73 2.56 6.80 
•. 

ICDR 3.10 6.96 3.69 

A.z 0.3225 0.1437 0.2710 
I 

' 
~ 
I 
I 
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'mB.!E ll.2: IJtport of Capital Goods and komllaticn 

1970 

AFRICA 
Mk Mk I Mk r M I 

Cbngo 68.25 20.3 30 16 167.98 
carreroon - 81.1 - 24 -
Ethiopia 214.93 64.5 30 25 293.61 
Ghana 313.30 122.4 36 21 584.63 

Ivory Coast 328. 81 135.6 41 27 A74.37 
·Kenya 406.26 146.B 36 30 S93.02 
Madagascar 140.10 SS.8 40 30 240.76 

T.X]anda 176.S4 45.1 26 18 231.82 

Tanzania 286.54 116.7 41 32 542.14 
Zambia 513.80 195.6 38 30 997.73 

I = Gross investrrent in million U> dollars 
Mk= Irrport of capital goods in million U> dollars 
M = Total inports in million US dollars 

Source: UJIOO Data Base. 

1975 

Mt 

61.8 
199.6 . 

89.7 

207~6 

367.1 

29S.5 

96.7 

61.B 

248.9 

349.3 

Mk Mk 
r M I 

37 13.0 285.82 
2S -

31 17 531.40 

36 2S ~7S4.~3 

42 24 3Sl2.60 

50 26 P..502039 
40 23 7SB.SS 

-- 20 27 934.22 

46 31 203.58 

35 25 667.57 

- -·.. ···~· ·-·-·- ----··-- ..... ·- -

1980 

Mk Mk 
Mk r M 

105.8 37 13 
548.6 28 

213.7 40 27 

- -
- -

773.2 51 31 
242.8 . 32 27 

- -
449.6 37 33 

- -

~ 

~ 
~ 
H 
H . 
°' 

·-j. 

~ co 



LATIN 
JM:RICA 

Argentina 
Bolivia 
Brazil 
Chile 

Cl:>lcrnbia 

CUba 

'. \ ' 

D::rninican iep. 

Jamaica 

~co 

Uruguay 

Peru 

I 

6402.72 

177.69 
10673.48 

1277.78 

1554.52 

7499.72 

276.69 

915.02 

* W:>rld Bank, p.115. 

. ' 

.1970 

Mk Mk 
Mk JI M I 

% % 

580.6 9 31 16468.29 

62.9 35 30 590.05 

lllO.l 10 35 41636.75 
424.9 33 36 661.87 

413.7 27 37 2383.16 

na na 882.10 

na na 745.98 

1325.l 18 39 19131.39 

76.4 28 24 485.43 

237.1 26 25 3033.40 

.1975 

Mt 
Mk r 

% 

905.5 6 

250.S 42 

4668.9 11 

539.8 82 

617.3 26 

. 
236.3 27 

. 269.1 36 

3158.l 17 
104.0 21 

835.4 28 

- .;. _________ .... --:..._ .. ..--.--.. - .. ·-~····-- ·- .:.. ... _ ...... '----------

.1980 . 
Mt 
M I Mk 
% 

16 27043.99 4656.2 

38 1167.90 -
33 77983.50 5322.0 

22 3914.28 1823.0 

32 8123.49 1845.6 

23 1570.30 339.7 

21 417.83 152.7 

37 50895.85 na 
15 1847.59 535.2 

28 3129.13 1103.4 

Mc ,.Mk 
I M 
% % 

17 42 

na -
7 20 

47 29 

23 34 

22 19 

37 11 

19* na 

29 26 

35 28 

~ 
\,0 

I 
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NEAR 
EA.$T 

Cyprus 

Jordan 

M::>rocoo 

Syria 

'l\mi.sia 

'l\lrkey 

Egypt 

'h I ......... •'t•*UJ"Hhd 'M' -~.,., ••.• _.___ ... _. -- ~~--.......~_._..,_;;;:._., 

1970. '. 
! 

1975, . ' 1980, 
-

Mt' Mt Mk. Mt ' Mk. Mk.. . 
I Mk r M I Mk r M. I : Mk r M 

132.48 64.5 48 25 152.92 53.5 35 14 765.12 297.0 39 22.0 

61.88 34.2 55 16 275.61 243.5 88 26 1045.85 711.5 68 25 

608.64 224.l 37 28 2269.47 763.4 3.4 26 . 4041.13 . 943.3 23 19 

234.82 1393.51 501.7 36 27 3240.03 . - -
292.76 86.0 29 23 1359.37 486.4 36 31 2650.57 969.4 37 25 

2668.90 382.7 14 33 8247.14 1681~2 . 20 32 11753.77 1425.9 12 14 

1004.81 216.7 22 16 4405.33 826.8 19 17 8020.86 1390.1 17 17 
' ' .. . '. . ' .. ' .. 

. 

--

- -=&;,& ~ ~-~--------------

l . 
i 

U1 
0 

I 

• 
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sou.m 
E.ASIA 

South Korea 

Malaysia 

Philippines 

Singapore 

'lbailand 

• . \ 

I 

2307.57 

658.57 

1584.88 

749.56 

1699.41 

---- ·- _..._ __ ~--. ~- ····~-·---· ----··-· 

1970. . ...... 1975. 

. Mk. Mk Mk 
I Mk r M 

615.0 2~ 30 5932.72 2008.3 

412.5 63 33 2181.07 1259.9 

448.0 28 31 4912.55 1256.2 

633.1 84 25 2123.68 2382.l 

489.S 29 35 3902.49 ll94.3 

Mk Mk 
I M 

34 27 

58 30 

26 31 
I 

ll2 29 . 
31 34 

. ·---··· _._, '--l·--····---- ... 

. , ... 

' 
... J 1980 

I Mk 
Mk Mk r r 

17995.06 5404.0 30 21 

6359.24 4381.9 69 38 

10775.12 2123.2 ~o 23 

4804.71 7702.6 160 31 

9238.18 2501.2 27 24 

·-~ 

V1 
~ 

I 
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1970 
so um 
ASIA I Mk Mk Mk 

I 
I M 

Bangladesh 

Sri Lanka 434.95 72.5 17 11 589.99 

India 9694.e4 525.7 5 21 19153.15 

Pakistan J657.32 385.5 23 35 2299.99 

---· .... ......_ __ - .... -- ··- ----------"7-·---· .~.-..- .. ---·~-~- ___ ; ·-····- =·-. ..... - .. ., ---~- .• ·---- .. ··-

1975 . . . . . .. 

Mk Mk Mk 
I 

I M 

1915. 

69.3 12 5 1483.37 . 
1036.6 5 17 37548.24 

537.5 23 22 4709.98 

1980 . 

Mk Mk 
r 

522.5 27 

534.5 36 

2008.1 5 

1413,2 30 

Mk 
M 

26 

24 

13 

27 

..,, 
N 

I 

·.i. ' 



' 
\ ' ·' 

1970. 

CPEX: •r.ft •].k 
I M<. r ~ I 

Algeria 1765.14 499.2 0.28 35 7033.59 

Iran 19~?.30 727.3 0.37 36 14716.14 

Venezoola 3435.96 794.9 0.23 36 8492.08 

Kl.M'ait 347.54 240.5 0.69 35 1530.60 

Nigeria 1408.40 421. 7 0.30 32 9189.85 

Libya 708.16 176.0 0.25 16 3900.34 

tR\E na 

Iraq na 35 4124.31 

Saudi Arabia - na - 5284.46 

Qatar na -
Indonesia 1246.70 na - 6197.78 

Gabon 99.39 33.7 0.34 28 1352.01 

Ecuador 378.9 101.2 0.27 31 • 

1975. . . 
Vk ?<k M<. r M I 

2513.7 0.36 38 20818.9 

5197.8 0.35 32 11528.51 

2978.5 0.35 42 14955.4 

1148. B 0.75 37 

2668.9 0.29 33 -
1268.9 0.33 23 7804.(,() 

mt -
1778.4 0.43 29 
1°843.S 0.35 24 30013.65 

218.7 -
1830.6 0.30 27 15175.99 

187.2 0.14 18 1195.56 

484.4 34 . . 

1980. 

M<. 

4089.9 

-
4918.8 

2569.7 

na 

2673.5 

3220.5 

na 
12510.3 

641.1 

3816.8 

273.0 

1150.7 

?<k M< 
.r M 

0.20 27 

-
0.33 31 

26 

-
0.34 24 

-
a.42 I 3~ 

-
0.25 25 

0.23 19 

39 

. 

I . 

V1 w 
I 
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Building-up capital Goods Indust.ty: 
lelevance of Orinese E;xperience 

In CC11Sidering the building-up of capital goods indust:Iy, in the 

first place, it is rec03Ilized that, in any ea:maey, the potential 

production poosibility frontier over tine is detennined by the set of 

capital stocks, which has reen built eitrer by i.q>orts or by d:atestic 

prcxluction of heterogeneous set of capital goods. It is, lx:M:ver, to 

be noted that, avi.ng to the very nature of the derived derrands for the 

set of capital goods, which are used as neans of production by various 

sectors of the econcmy, the capital goods Wustry aa:iuires a social 

significance. M:lreover, the corresponding accunulatic;ti of capi.tal stocks 

entails the ownership of the reans of prcrluction. Hence, in general, 
I 

sate sort of social control en it is called for. 

In any case, Oli.'la is pursuing a socialist fonn of industrialism 

having the distinct feature of public ownership and directicn of rreans of 

production, aloog with the simultaneous develoµrent of a a::>llective force 

acting against the tendencies of avarice, privilage and bureaucracy that 

may still be prevalent in a socialist society. As regards other develcping 

countries, the path of industrialization may be characc.erized in the 

frarrework of mixed eccncmy with an active participaticm of their respective 

governrrents. All the sarre, in these m.U<ed econanies, it is not unc:x:moon 

to find the errergence of oligOfOlistic market structure!/ in capital goods 

indust.Iy and the prevalence of feu:lal or semi-feudal system3 in 

.agriculture. 

In evaluating the prcrluctian of capital goods industries in the 

deveicping countries, David Olunovsky and Masa Fumi. NagaY have 

ooted a ronsiderable develoµre.nt in this sector in Brazil, arina, India 

and South Korea. A distinctiw feature of the develcprrent of capital 
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gcxxls industry in the mixed eccnanies of Brazil, India and South Korea . 
was that it was praroted with tre help of the respective governrrents in 

. a pl.anne:l way. India followed, l::¥ and large, an 'inward-lodting' strategy 

· . of industriali.zation; in view of her vast cbrrestic market the developrent 

. of capital goo:lS industry was mainly oriented towards rreeting the 

cbcestic requirements. Mlereas in South Korea the strategy was by and 

large ~rt-oriented, \\hi.ch made her dependant m extemal dem:mds. '!he 

case of Brazil is rather mixed. 

In fact, a general fea~u:re of the strategy of industrialization followed 

in no.st of the mixed ea:inanies, particularly in Latin Arrerica, may be 

~acterized as ilrp)rt_ substituticn industrialization (ISI). It is to re 

underst~ as a seqtai~.ial prcx:ess of darestic production of consunption 

goods - intencediate goods - and finally of capital gocx:ls. As it was, nost 

of the develq:>ing coontries a:mld not succeed reyai.d the ilrp)rt 

substitution of ronsurcer gocx:1s, mainlz 0J11SUitEr durables. Whereas sare of 

the semi-industrialized rountries haw st:ar:ted to prcduce intentediate 

goods, and scree, for ex.anple, Argentina, Bi:azil and ~co, regan to build 

capital goods industry mder tre deliberate J:X)licy of governrcent support. 
-

}S to the main difficulties that ~re faced in rraking the transition fran 

c:msurrer to int.enrediate and capit.al goods, there ha~ to be the lack 

of finanre, teclmology and organizational capabilities. In this respect, 

the aid and cc-q:>eration of Transnational Ct>-operatim ('IM:) could have 

facilitated the process, rut such help either fell sh::>rt of forthcaning or 

they could not bt. materialized. 

J1s regards China, her strategy of industrialization may also be 

descril::ed as inward-looking. But, as distinct to other catparable develq:>ing 

countries, for exanple, India and Brazil, China was found to be in quite a 

different situation. In any case, she did develq:> a highly diversified 

capital goods industry. There occurred ooth capital deepening as \\ell as 

indU.strial deepening. 'As a result, a significant linkage was develc:ped 

retween industry and agriculture, ~.ich are found to be lacking in l::oth 

India and Brazil. And it is not far fran sure that Oti.na, while develq:>ing 

a huge capital goods industry, was able to ireet the basic needs of the 
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majority of ~ pq>ulation. 'Whereas, alth:>ugh rmia ~d Brazil develq:ed the 

necessary preconditicn far gra-rth with ·regard to capital goods, they 

could not rrake mx.. '1 progress tc:7Nards eliminating widesprecrl poverty. 

In any event, the salient features of the a:ntrib.Iticns cf produrer 

9Q:>ds industry to the irrlustrial develcprent of China are descril::ed in 

what follows. '1hese are rcore or less based, arroBjS"t otlErs, on the 

analytical studies by Rawskiy and Maruyama.Y 

'lb begin with, it may be chserved that, in arl.na, the foundatic:n for 

building up capital gocrls industry was laid during the First FYP 

(1953-57) • To do so, a heavy investrrent was made aid the demand far 

investnent gocxls and stocks was net by :llrports fmn the USSR and East 

Eurq:>ean countries. In addition to financial aids and tra<E, the soviet 

tedmicians helped in training the w::>l:kers and facilitated the 

inplerrentatian of the investnent plan in which priority was given to heavy 

imustry • 

.. Iming the plan the nain er?Fhasis was laid en .iitpart substitution in 

capital gocrls am en extensive pi:oduction. It was envisaged that as the 

output increases, the surpluses "WOU1d be generated am the realization of 

the surpluses into fu.rt1ler investirent would take place. '!his in tum 

'WOUld create a sort of flexibility to :inprove prcxhrtivity of inputs and 

the quality of output-mix, neeting the neoossary social demands. 

In the course of the inplerrentation of the investment plan, there 

occurred shortages of skilled and eJ<perienced industrial personnel. 'll1e 

problem was to integrate the newo:rrers into the facto:cy system. In view 

of this, a programre for industrial education was instituted enphasizing 

the inportance of teanwork. Such a programre varied fran technical 

uniyersities and engineering colleges to crash a>urses in literacy and 

elE!:rrentary technology for camon workers. There is no doubt that the 

system of industrial planning was fa.md to be very cx:mplex. '!his was 
particularly the case in capital goods industi:y with a:nq;>lex and changing 

output-mix and technology. It was rather a difficult task to co-ordinate 
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th.is sector with o~s. But, d;!spite all the difficulties, by 1957 

China did evolve an q:>erative system of planning with administrative 

allocation of resources. 

In any eVent, m:my Chinese and w:>uld-be ·planners w::?re sent for 

educatiai and t.raiid.ng in the USSR. 'lh:>se specializing in planning 

netb:rlolCXJY must have learnt various natlenatical UDCEis of pl~g. 

But as it appears Chinese planners ~ considering the process of 

acn.mutlation in satEWhat broader perspectives, which included not only 

the stock of physical capital stocks, but also the augrrentation of 

natural resourCES, social capital, hman skills, and tre technical and 

arganizatirnal kncwledge. 

Before preparing the outline of the Serond FiP, during 1956, the 

performanre of intentedi.ate goods and capital gocxis industry was 

evaluated. '!reir ccntributions to the _overall grc:wth of the e~ in 

~ light of energing prcxiucticn structure and sectoral balances -were 

examined. As a result, certain refonns in. producer goods sector w::?re 

called for. First, the rate of growth of output and investnent -were to 

be slo-Jed dCMn in order to place greater ercphasis on quality' assort:nent, 

ca;t, bcilance of supply and denand and irmovation in production processes; 

seccnd, deCEntralizaticn of planning systems in tents of increased 

provincial and local au-thJri ty and responsibility was to be introdua:rl; 

.and thirdly, increased investrrent in small scale prcrloctian of interrrediate 

and capital gocds was to l:e nade, with a view to neeting the requ:i.rerents 

of industrial go00s in agriculture and handicrafts. 

'lhese refonns were considered as preconditions for harm:mious growth 

in acxord with the dlanging social denands for intenrediate and capital 

gocxis. But these reforms -were set aside in the wake of the Great leap 

Fbrward of 1958-60, resulting in a hectic rush of growth of otuput. 

lbiever, despite the negative shorttr --m negative ir.pact on industry and 

alm::>st a breakdown of the planning s_,.,tem during the Great Leap Forw-ard, 

there -were a few positive elerents on the ether hand. In the first place, 

an attenpt was made to create rural industries in close association with 
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cgriculture, and, on the second, tie large-scale training and 

ccn5ultation pi:ogramres develcped linkages be~ different kinds of 

· enterpr:ises. 

But ~ Occurred two significant events during 1958-60 that 

called for a crnplete re-evaluation of strategies of industrialization in . 

Urina. en the one hand successive failures of harvests made the. situation 

in an oveMielmingly agricultural eoonany quite precarious. Ch the other, 

there occurred a o:rrplete break beb.een Sino-soviet relationship, W:rlch 

created a significant discontinuity in the path of oontinuing industrial 

.lllvestrrent plans. In other words, the period of 1958-60 may be described 

as .tlE period of great crisis in the e~rien~ of China. And wi. th this 

ended the first phase of the developrrent of capital gocrls industry, lNhich 

needed several kinds of readjustrrent. 

'lhe post-1960 developrrent began ~th various directives and refonn.s. 

Sate of these Wi?re as follows: 

(i) All enterprises Wi?Ie asked to prepare cEtailed infonnatian 

regarding capital stocks, inventories, and productiue capacity; 

(ii) tbauthorized cnnstruction, recruitnent and sales t,.,ere to be 

stepped; 

(iii) A plan for nmitoring fina.-ice, resa.irre cansunpti.on, lalx>ur 

pi:crluctivity, cnst and quality was called for. 

'lbese ~ all the signs to establish finn cxmtrol over industry. In 

fact, in pa;t-1960 the deveJ.(:prrent ~tre reasserted itself and was 

detennined to create the conditions for hanronious grc:Mth with agricultural 

support efforts, while allc:Ming gradual extension of regional, local and 

enterprise level responsibilities. 

To evaluate the inpact of new industrial policy an the performance in 

inte.J::rrediate and capital goods industry, it seems essential to examine 

changes in the cx:inposi tion of output. R:lpid expansion of Orina' s petroleun 

and clYarnical fertilizer industries since 1960 characterizes the ~rt 
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structural chan~es that recurred in view of the shift to harm:mious growth 

policies. In ad:lition, the list of new industries included electrcnics, 

cxnputers, chemical fibres, plastics and wide range of aerospace, nuclear 

and other milituy linked prcxlucticn. 

With the arergence of new industries, the establisred sectors got a 

rew inpetus. They sh:lwed an inpressive record of OOth qualitative 

inproverrents as ~11 as quantitative grcwth. In fa::t, there occurred a 

sort of industrial deepening in China. The spread of ~um and small-scale 

factories to small cities a."ld rural areas manifested the transfo:rrred 

:in:lustrialization fran an urmn to a truly national phenarena.. As noted

earlier, the initial irtpetus for expanding small scale industries carre at 

the end of FFYP. But pranatu.re eJ<PailSion during t:re t:ericrl 1958..;.60 led to 

waste and ronfusion. As a result, many plants ~re shut down duri."1.g the 

:readjustnatt of 1960-62. Ha~ver, as the agricultural a:mditions 

stabilized, official policy once again regan to enccurage local industrial 

develcprrent. 'Ihe extent of industria1 deepending that occurred as 

sumarized by RawsJd. (p.68): 

~- "O:>ntinued investment in snail- and m:rlium-sized plants has pushed 

industry down to the level of China's two-thousand-odd counties, 

m::>st of which are now active in one or nnre branchl:s of the prcxiucer 

sector. In 1957, it 'WaS hoped that each province could have its own 

agricultw:al machinery plant. In 1978, there are over forty-three 

hurrlred plants that rnanuf acture and 1-epair farm machinery. Each 

province manufactures farm machinery, tractors, and ~r equiprrent. 

Nearly all of the two tmusand-crld- counties nanufacture and repair 

fann nachinery, 80 per cent possess small cenEilt plants, 55 per cent 

operate roal· mines, 50 per cent manufacture chemical fertilizer, and 

over half engage in a wh::>le range of producer enterprises: machinery, 

fertilizer, a?Irent, iron an:i steel, and coal mining. Further deeP2ffing 

_ _..,. can re seen in the recent steep rise in industrial activity within 

arina 's fifty thJusand rural a:mmmes, many of which now operate 

snall-scale hy~r stations as "'4ell as warksoops for repairing and 

mandacturing fann equiprrent." 
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It is .inportant to observe that the industrial ~pening through 

t.00 expansion of small- and rredium-sized p:rodurer enterprises in small 

cities and rural areas have added a new dinensicn to Otina' s industrial 

ecx:n~. Small plants provide a source of industrial ~ion that 

· eron:::mi.zes on several scarce resources: foreign exchange, highly skilled 

technicians, long distance rail and truck transp::>rt, and· central 

governrrent financing. Riral industrialh:ation, forged new bonds ·Of 

integration and ~ration re~ fann and factory. 1hey have brought 

industrial products, techniques, and skills to the h=art of the fann 

~' rroving Otlna's vast agricultural populatim tavard the. 

mainstream of an industrializaticn process. 

In any case, by the end of the readjustnent pericrl, 1962-65, Otl..-ia 

leS able to overcare the critical sort of situaticn that occurred due to 

danaging events of the perio:l, 1958-60. Industrial sector was, once a:;ain 

dani.nating the overall growth of the eeoocrcy, and at tlE sane tine it was 

neeting the appropriate derived demands fo+ internediate and capital goods 

~ various sectors, including . defense. '!his may also re described as the 

manifestaticn of the success of the hamonious growth-oriented industrial 

policy that was inst.rurrental even to ~t the new and uneJ<pected dlange in 

tm pattern of dernarxl that occurred during 1958-60. 'll1ere is no doubt 

~'lat large-scale production of equirm:mt for the petroleum and chemical 

fertilizer industries, develcprent of prcrluction and repair net\\Ork of 

fann nadrine.ry and rrany other accatplishrrents could not have l:een feasible 

without laying the foundation of capital gocrls industry during the First 

FYP (1952-57). Nor was it ~ssible without creating a co-ordinated 

ro-operati.ve front in ooth industry and agriculture. M):reover, China 

received hardly ariy kind of e.xtemal help during 1962-65. Hence she 

m::t>ilized her internal :resources, OOth develcped and undevelq?ed, including 

latent !X)tentials, to neet the requirenents of the new situation r which 

was· by no rreans an easy task to perfonn • 
. • 

As regards the size of industrial enterprise and the developncnt of 

tte technolO"Jical frontier with a view to skill fonnation, it may be 
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recalled that by the end of the First Five Year Plan, many large industrial 

projects, coosisting of rretallurgical, petroleum, machine building, and 

ch::!m:ical plants v.ere a:rrpleted. In 1965, it was <Edded that China needed 

s.imultaneou5ly to develcp large-, nEdiurn- and· small-scale enterprises. 

HCMever, in the subsequent period of the Great leap Fbxward, many industrial 

entei:pri~es \>Jere set up, having no balance Mla.tsoever with regard to their 

size. ~r was there given prcper cx:nsideration to the sources of rCM 

naterials or to the level of technolcgical requi.rem=nts. It is clabred that 

these shortcanings ~ rectified during the readjust:rrent pericx:l of 

1962-65. Factories were either closed, suspended, rrergeci or switched to 

other lines of prcducts. Sare of tre large-scale plants ~re cancelled or 

relayed and an effort was made to bring about a prcper balance be~ long-, 

nediun- and smcil.1-scale plants, 'Which were characterized either by annual 

prcrluct.s capacity or by the initial valu;? of the fixed capital stock. In 

short, a cc:rordinated and CDtplenentary develq:mmt of the enterprises of 
' 

different sizes was ccnsidered necessary for develqnent. This· inplied a 

social division of labour, which in turn i.rrplied that nodem industrial 

enterprises becc.nre nore specialized. But in order to renefit fran the 

extent of the division of 1ab:rur and specialization, it was necessary that 

speclali~tion of prcrluction on a large-scale be eo::ardinated with the 

division of lab:>ur in rrediurn- and snall-scale enterprises. In any case, 

while considering specialization and the division of labour as the guiding 

principle for optimal detennination of the size, the additicnal aspects 

regarding availability of resources, level of technolCXJY, regional 

distributicn and social demands ~re also revealed by the experience of 

Chinese strategy of industrial policy. 

In ccnsidering technolcgical level, it was the obvious preference that 

reavy industries using rncrlem technology be of large-scale size' whereas 

light industries were nainly classified at rrediurn- or small-scale size, 

equipped with intenrediate levels of technolgy. ~ver, in sare of the 

old and established centres of industrial enterprises, it was thought to 

i ~ expedient fer the purpose of innovation to follow the sequ:mre fran 

small to large size. The small and nedium size enterprises we.re to 

slx>ulder a greater task of develcp:L11g new varieties of technology. 
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Chinese engineers and workers have made m:my c::Cntributions. First, 

tley produced various uniqne prcxJ.ucts, for exarrple, anm:nium bicarl:x::mate 

·fertilizer. second, they sul:stituted snail plants for large units, and 

local materials of standard it:Ems in cx::nstruction and ma.'1ufacturing. 

'lhi.rdly, they develcp;rl ingeniouc; processes to manufacture scphisticated 

prcrlucts with unsophisticated equiprent. E><pansion of small plants and 

Eqlliprent with nE'M a:nibinations of prcx:ltci:i ve factors have increased 

industrial output and accelerated the spread of industrial products, 

tedmiques, and experience into rural as ~11 as into urban regions. 

In naking rrodi.fications of foreign tedmologies, which is found to 

preyail in small- and IIEdium-sized machinery, cem::mt, netallw:gy and 

fertilizer plants, it was fo\IDd to re nmt effective when the presence of 

ccnple.rren:tacy factories of varying tedmological levels pennits a division 

of labour in MU.ch denanding tasks are reserved for nore sophisticated 

enterprises, leaving semi-rrodem units to cnncentrate on relatively sirtple 

operations. 

In giving an exanple of catplerrentarity, Rawski (p. 95) descrires tre 

experienre of Ch:lna's agricultural nachinei:y industry: 

,/ 

, 

"'lhe industl:y oonsists of a large, closely integrated neb-.urk of 

plants ranging fran national level uni ts scdl as the Loyang Tractor 

W:lrks, a Soviet-built enterprise errploying 23,000 workers and producing 

an annual total of over 20,000 tractors, to small factories and 

worksh:Jps, sare with only a few dozen w::>rkers and several machine 

tools, now operated by 98 per rent of 50,000-odd agricultural 

c:x:nm.mes, and IYmlY of the roughly 600,000 agricultural production 

brigades. '!tie degree of enterprise technological scphistication varies 

with a unit's p::>sitian on the acini.nistrative ladder, with national 

level plants displ§tying the highest and brigade camnme shop the 

la .. iest level of technical develq:m:mt. 

"Prcxluction responsibilities are distributed within this teclmological 

and administrative hierarchy on the basis of t:.00 plans designed to 
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match tasks with capabilities. Parts far a particular machine nay 

~ f:ran ~parate units with widely varying technical capacities, 

as ~.country plants use diesel engines and ball bearings fran 

regional or provincial uni ts to manufacture paNer tillers. 

Alternatively, the irtport fran higher levels ~take the form of 

·advanrea machinery, as wh:!n 'nodem and even semi.-autanated machine 

tools' appear even at the l~st organizaticn levels, alongside 

primitive hand rreth::>ds of fabrication arrl assenbly. 

"'Iba result is a mixed technoloy tha1:: uses capital-intensive net.rods 

to obtain crucial tolerances orpeysical properties and assigns 

labour-intensive rreth::>ds to assembly \>.Urk and other peripheral tasks, 

aven at· the largest enterprises. In Cltina, . this approach has 

nurtured a rapidly grcMing equiprrent industry that supplies the fanning 

sector with large quantities of tough, inexpensive and functional 

nadtlnes. 'lhis successful m<perience has arisen riot f:r:an abandaring 

capital-intensive prcrluction teduri.ques, but by systematic grafting of 

lalxrur-ini:ensive cperations .requiring conventional machine tools 

(often in large nunbers) into a core of highly spe".1alized and capital 

-intensive operations. And even here, it is inportant to bear in mind 

:tm gradual but tmiversal shift towards capital-using innovations, 

even in asSE'lllbly and other cperations in which rrechanizaticn !ias no 

awarent inpact on product quality." 

'llle agricultural nadrinery sector was by no rreans an isolated event. 

SUch scherres ~re also used in other sectors. In air:f case, the acrelerated 

pace of develcprent of capital goods industry along with industrial 

deepening indicates a trend toward capital deepening in the prcrluction 

structure of the Chinese eoonomy. '!his is Itk1Ilifested by increasing 

capital-labour ratio and growing extent of autaration. And, there is srrall 

doobt that the degree of rrechanization is significantly related to the rate 

of _accurulation as \'well as the conpasition of investrrent. 

Table III.1 gives scrre enpirical results, which indicate the rate of 

accunulation and increrrental increase in national incare per unit of 

invest:nent, l:eginning fran the first Five Year Plan of China. 

.... 
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ThBIE III.l: Pate of Aoc\:mllatiai and, Efficiency of Invest:rtent 

(1) (2) (3) 

GrCMt:h Average rate Increase in. 
rate of of acx:umulatial NI per 100 
national (%) yuan of total 
incx::rre investnent 

(NI) 

1st FYP (1953-57) B.9 24.2 37 

2nd FYP (1958-62) -3.l 30.8 -11 

Pericxl of re-
adjustrrent (1963-65) 14.5 22.7 54 

3rd FYP (1966-70) 8.4 ' . J6.3 34 

4th FYP (1971-75) 5.6 33.0 19 

1976 -2.7 30.9 -8 

1977 7.8 32.3 25 

1978 12.3 36.5 38 

1979 7.0 34.6 19 

1980 6.9 32.4 20 

Sources: Maruyama, N. , "The ~dlanism of Orl.na 's Industrial ~velq:rrent", The· 
I:Eveloping Eccncmy, Vol.XX, Dec. 1982: China Statistical '\'.'ear Book 1981. 
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As it was, the rate of aCC1.mulci.tion varied bet:w=en 23 per cent in 

the rea::ljusboont peria:i after a high rate of 31 per cent in the Second 

Five Year Plan to 37 per cent in 1978. 'Ibis feature of accumulation has 

quite often teen debated by the Chinese eo::manists and planners. And, 

there appears to be a o::mm:in agreement that the rate of 25 per cent may as 

~ll be oonsidered as a bench mark in the future. a.it in no case can this 

rate be increased by rrore than 30 per cent. In other Y.Drds, this 

regulatmy decisicn pararreter attains lcwer and ~ l:x:Junds of 25 and 

30 per cent respectively. That such a range was cx:nsidered to be necessary 

.inplies the balancing of the- relaticn be~ roTu:.-urrption and accumulaticn. 

A due ccnsideratlon was probably given to mtlntaining an appropriate 

ave.rage standard of living of the masses, given the rate of growth of the 

population ·and the level of the dcveloprent of producti ,ie forces. It has 

also been asserted that the First FYP of Orina with 24 per cent of 

accunulation happened to be the :no:;t balanced and app~cpriate one. 
, . 

As regards the oolurm giving increnental incate Per 100 yuan of 

:investnent, it may be considered as a rough surrrnazy neasure of the efficiency 

of investnent in different planning periods. The in~e of this ratio 

could be-called an increrrental capital-output ratio, if so oosired. In any 

event, it may :te used to characterize tlE performances of various plans. 

In any case, acoord.ing to the errpirical results, the worst perfonnance was 

na:1e in the Seoond FYP, and the best results were obtained during tlE 

xeadjustrrent perictl 1962-65, reaching to an incremmt of 54 yuan in national 

inccne for a level of 100 yuan of investrrent. 

'!he next Table III.2 presents sare surrrrary results regarding investrrent 

per capita and increnental change in errployrrent per unit of investment, 

indicating the trends of rrechanizatian during the period 1952-1980. 

The investment per capita may be o:nsidered as a rreasure of investrrent 

intensity with respect to the size of tre pJpulation. As it can be 

00se1ved fran the Table, there occurred a rising trend during the peria:i 

1952-80. It increased from 21 yuan in 1952 to 124.2 yuan in 1980. Even so, 
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TABLE III.2: Invest:Jre.nt per capita and ~te of ?-i!c:hanization 

... ·- - ·-. 
'. \ 

' , 

1952 1957 1965 

l. Total investn-e.nt 
current price, billim y 12.6 21.B 34.4 

2. Investrrent . 
per capita: y 21.9 33.7 47.4 

3. Investrrent per unit 
of labour: y 60.8 91.7 118.S 

4. Aver::ige annual growth 
rate of labcur (%) 2.8 2.4 

s. Increase in lab:>ur 
per million y 367 ~ · 22B 

6. II {Inves'btent: 457 
1970 price) 

7. Index of rred1anization 100 
-------- ··- ----

Sources: Olina Statistical Year B'.>ok l9Sl7 
World Bank, p.170. 

-. 
161 

1970 1975 -
61.8 83.0 

74.8 90.2 

178.1 220.0 

3.7 2.1 

250 106 

233 -

147 348 

-- - ·-·- --···-

. . 
I l(J ., 

., 
· 1 

1977 1978 1979 1980 

83.2 109.9 113.2 122.0 

88.0 114.7 116.6 124.2 

209.S 273.l 277.7 295.7 

1.6 1.2 1.8 1.7 

75 50 65 59 en 
-.J 

I 

81 · 49 65 

493 738 562 619 
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the level of invesbtent per capita, as obtained in 1980, was rather lCM, . . 
am is hardly cx:nparable to ceveloped countries, let alcne nentioning 

the rontent of invest:rrent, differentiated by the advanres in technolo:JY. 

'll1ese sumnary results are, th::>ugh, msed on the investrrent being 

neasured in cu.µent prices, but, a-ring to the insignificant growth in 

inplicit NM!? <leflation, the results w:>uld hardlt make any significant 

difference if the investrrents are neasured in the cxnstant prices of 

1970. 

As to the change in arployrrent per unit of investrrent, the highest 

value wa~ obtained during 1952. Its level was 367 per million yuan of 

invest:nent. But after 1970, there occurred a great decline, reaching to 

the level of SO in 1978. In any case, these empirical results i.Ildicate 
. ~, 

an increasi.."lg trend of nechanizaticn in 0--..inese eoonort¥. According to the 

index of nechanization as given in the Table, it is ohserved that in 1980 

the level of this index was nore than ~ix ti.Ires as canpared with the 00.se 

year 19S7. 

Finally, Tables III.3 and III.4 descril:e the distribution of capital 

a::nstructicn investrrent c3'101.g different ecxnanic and industrial sectors 

respectively. Aexx>rding to these Tables, the highest allocaticn was made 

to industcy. Except in the First FYP wren it was found to be 46 per cent, 

it rernained al:ove SO per csr ... t in each given peric:tl. And amcng industries, 

tn! highest allocation was made to heavy industcy. Chee again, it 

arounted to 39 per cent in the First FYP, but rercained above 50 per cent 

in all other pericxls. In short, the heavy industries have been given 

priori ties throughout the pericrl J 952-79. 

FollCMing an "inward looking" strategy of autonorrous developrrent, 

\*tti.ch, given the size of the pcpulation and cx:rnpatible natural resources, 

cq::pears to :00 the ri~ht direction to follow, Olin.a gave priority to 

building up a sound industlial hase. But, fran the very ooginning' a'l 

effort was made to pursue a simultaneous and balanced grcwth of agriculture 

arrl industcy. This again wa.s in line with tl-e del.il:erate spirit of 

industrialization in ITC6t of the developing countries. 

,, 
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Table III. 3 

Distribution of Capital Construction Investlrent 
am:ng diffe;.."'e.Tlt F.conanic Sectors 

1st 2nd 
FYP FYP 1963--65 

I 

Inlusb:y 45.5 61.4 52.1 

Transportation + 
cx:mm.mications 16.4 13.8 13.3 

CbnStructicn 3.9 1.4 2.2 

Agriculture 7.6 11.4 18..4 

camerce, 
tra:ie, etc. 3.9 2.0 2.6 

F.ducatian, 
00alth servires 8.1 3.9 6.0 

Urban public 
works 2.6 2.3 3~0 

~ arrount 
(10- yuan) 54.991 118.667 40.374 

Souroo: Chi.na Statistical Year £ook 1981. 
(Maruyarra: Table xrv) 

3rd 4th 
FYP FYP· 

59 .. 2 ·50.2 

lf.4 18.9 

1.9 1.7 

11.4 10.3 

2.3 3.0 
r 

3.0 3.3 

I 
1.9 2.0 

91.473 16~.03 

1976-78 1979 

63.6 56.4 

19.6 12.8 

1.8 2.3 

11.3 11.6 

3.1 4.1 

·2.3 6.7 

4.2 6.0 

U0.388 47.96 
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k> regards the industrial sector, in Ori.na it was classified into 

light and heav}' industry. This classification seans to re rcore or less 

in aero.rd with the production activities related to neans of consunption 

and neans of prcrluction respectively. And, it was also thought to be 

desirable to mrintain an apprq>riate balance be~n ~se two categories 

of industry. In short, the Chinese strategy was oriented towards the 
. -

balanced grc:Mth and develcprent of agriculture, light industry and heavy 

industry. And it was deened esse~...ial to aim at increasing the rate of 

grcMth in these three categories so that the surplus generated in each 

categocy v.uuld not only neet ~ requirarents of respective categories 

but rould also .be used by others, including the non-prcrluctive investrrent 

in general. 

Table III.5 gives the share, grcwth rate and the relative ccntribution 

of agriculture, light industry and heavy industry. 'Ibis Table has been 

carpiled fmn different sourres and reliability of statistical· infonnation . 
may re qucstic:nable. Hc:wever I the mrin pmpose is just to indicate the 

relative pattern of develcprrent of these categories over ~"le period 

1952-79. 

}S it can be ol:served, ~ daninating share of agriculture, which was 

al::out 74 per cent before 1952, declined to 45 per cent in 1978, whereas its 

grc:Mth rate during 1952-78 varied re~ 2.1 per cent in 1977 to 

14. 9 per cent in 1952. The share of light and heaV'.f industry consequently 

increased frcm 18 to 22 per CEnt and 8 to 33 per cent respectively. And 

~ grCMth rates of light and heavy industry ~re found to be in the range 

of 7.7 to 29.0 per cent and 7.2 to 48.8 per cent respectively. After 

~ighing the growth rate with the base year share, an approxirrate index of 

relative ccntribution in the total growth of these ~ categories corrbined 

was d::>tained. · According to this, the percentage ccntribution decreased 

fr~ 55 per cent in 1952 to 47 per cent in 1979, whereas the correspcnding 

fi<jun:s for light and heavy industry ~re 29 to 9 per cent and 19 to 

29 pex cent respectively. 
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' 
"\'mBLE III. 5: · ·Share, GrON'th ·and D!stributiort ·Balance 

h:Jriculture 
(%) 

Lisht Indust.J:y 
(%) 

. Heavy Indust;y 
(%) 

YEAR s g c s g c s g 

1952 74 14.9 (SS) 18 29.0 (26) 8 48.8 

1957 63 4.5 (30) 21 12.9 (28) 16 25.4· 

1965 56 11.1 (61) 22 8.2 (18) 22 9.7 

1970 51 3.9 (25) 21 8.4 (23) 2a 14.7 
' 

1975 46 4.0 (29) 21 7.7 . ·- (23) 33 10.2 

1977 45 2.1 (19) 22 8.2 (35) 33 7.2 

1978 44 9.0 (34) 22 10.8 (21) 34 15.6 

1979 45 8.6 (47) 22 9.6 (24) 33 7.7 

N:n'E: s = Average annual share before the indicated year. 
g = Average annual rate of growth. 

~-··- ·'· . -~·-·• -· 

c 

(19) 

(42) 

(21) 

(52) 

(48) 

(46~ 

(45) 

(29) 

c = Percentage contribution to the growth in the total of agriculture, 
light industries and heavy industries. . · 

Source~' : M:rruyama: 
Otl.na Statistical Year lb<:lk 1981:. 
World Bank (1981). 
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In short, all th:se errpirical results indicate the increasingly 

daninating contribution of industty in general and heavy indusb:y in 

partiCul.ar, to the grcM:h of Orinese ea:marcy. 

As it may be understood, arrong other things, grc:Mth, industrial 

deepening, capital deepening and technological developrent have played the 

inportant roles in restruct~:ing China's eronany towards self-sustained 

grcM'th. ~ rapid pace of aocumulation and agricultural develoµrent 

manifest the essential contribution that~ reen na<E by intenrediate and 

_capital gocrls industry. After 1960, the rising requirerrents for foo:i and 

limited supply of foreign exchange resulted in the curtailment of machinery 

i.nports and left no other alternative but to ltl:!et ~ demand fran darestic 

prcxluction of capital goods. 

Q1e can hardly deny the significan~ of inport of ,capital goods as a 

carrier of new technology. But th3 ability of darestic industry to absorb, 

imitate and rrodify tile foreign teclmoloqy, provides an inpetus to extend 

~ technological frcntier. In this context, Oti.na 's experience has been 

quite not:e't.orthy. 

Jecalling the critical situaticn due to upsetting events of the period 

1958-60, it is not far fran the truth that Orinese planners ~re rather 

cxmvinc:ed regarding the increasing inportance of agriculture sector in the 

proress of sustained industrialization, which in tum needed industrial 

support. As a result, new p:>licies of identifying agriculture as the 

"foundation" and industry as the "leading sector" brought about considerable 

success in the overall performance of the ecanany. In any case, 

~wski (p.103) provides the following statistical infarm:.-=ition 

regarding the inflows of prcx:lucer gocds being 11sed in aqriculture: 
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Average Annual 
Period Produ~ Coods GrCMth Pate 

(%) 

1957-75. Rural pov.er ccnsurrption 32 

1958-76 Snail-scale carent output 19 
1957-75 Olem:i.cal fertilizer output 21 

1957-76 Irrigation and dra±nage 
equiµcent: horse ~r 26-27 

1957-76 Tractors: horse paver 18 
1970-76 Pa-.ier tillers: horse pa-Rr 46 

In order to indicate the irrpact of industrial inports on rural la1:x>-qr 

re.quire.r:a:ts, Rawski (p.104) describes as follows: 

"Electrification and nechanization of crop processing, irrigation, 

transport and other q:>erations have eliminated the demand for 

millions of nan-years of human laJ:x:>~. But increased supplies of 

water, nutlients, and rrotive power have si.rrultaneously permitted 

crcpping cycles to :re intensified in many directions. In sore regicns, 

for exanple, machines capable of replacing htmian l.abJur fornerly 

devoted to irrigation, harvesting, threshing, transport, ploughing, 

arlC: transplanting, during seasonal l.ab:>ur peaks have- eliminated 

OOttlenecks that fonrerly restricted the spread of nrulticropping. 

M:!chanization led to tmprecedented harvest results and also to increased 

overall labour requirenents in various regions. en balance, the lal:xJur 

requi.rerrent created by various follllS of intensification, land 

inprovenents, and water ronsenrancy projects, all of which depend 

. heavily an industrial supplies, have far ou~ighed the labour 

replacing effe~ of nechanization". 

Finally, in order to examine the developmmt of intersectoral linkages, 

an input-output table of atl.na, oonstructed for the year 1975, was used. 

h3 is· ~11 kna.m, in view of the analytical frarrev.ork of the input-output 

table, the I.eantief-inverse matrix provides the essential feature of 

intersectoral linkages • 

.. 
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let A= (aij), i = 1,2 ••• n denotes the input-output crefficient 
_

1
j = 1,2 ••• n 

natrix; then (2-A) is called the Ieontief-inverse, having c .. as an 
l.J 

· elenent in the ith r:cM and jth colurm. 'lllese t.v.o kinds of linkages, 

oonralized by the average of the elenent of Ieantief-matric can re derive:I 

as follows: 

n 
(1) Backward linkage: Bj = ! Cij/k Cij 

t=l i,j 
n 

(2) Fozward linkage: Fi = ! 

'lhe values Bj 1, j = 1,2, ••• n indicate \\ell developed backward linkage, 

and similarly the value of Fi 1, i = 1,2, ••• n, irrli.cate \\ell developed 

fcn:ward linkages of various sectors • 

... 
Based ai the I.eanilef-inverse matrix for China 1975, the following 

mpirical results for the intersectoral linkages have been obtained: 

Forward Linkage Backward Linka~ 
Sector F Rank B Rank 

}Jgriculture 0.437 6 0.314 e 
Agrcr-Focxi . 0.250 8 0.525 5 

~rgy 0.508 3 0.479 6 

Basic Products 0.876 1 0.530 4 

Light Industxy 0.484 4 0.563 2 

Equiprrent 0.636 2 0.543 3 

Ccnstruction 0.338 7 0.618 1 

Services 0.471 5 0.427 7 

As it can re observed, in 1975, all the linkages \\ere less than unity. 

But'1t rould be expected that they have increased in the post-1975 period. 

In any case, these linkages have been ranked in descending order. 
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Based on these errpirical results, it is found that the rank of 

the equiµrent ~ector acrording t6 forward linkage W-d.S .2; it wa;;:; just 

OOhind basic products sector, whereas iii view of backward linkage, it 

c:btained third position tehi.nd construction and light industry sectors. 

In any case, Table III.6 gives the output of major capital gocds over 

the period 1952-80. 

'lb sum up, in considering the eJ<perienres of Orlna, whit.::h .....ere of 

ex>urse related to a socialist ronstruction and Which may noc. be possibly 

repeated elsewhere, it is, nevertheless, pCsSible to identify Sate aspects 

of them \\hi.ch c6uld prOOably be WJrth considering in the context of mixed 

eronanies. 

First, in view of the necessity of scree sort of social oontrol over 

invesbrents and accunutl.atians in arw eoonanic system, ~ aspect of 

CMnerShip remains an cpen question in mixed ecx:mcmies. 
I 

Second, a co-ordinated approach to _pcc:unulation, vi~ as a 

generalized proress and realized in the augrrentian of eapital goods, 

develc:prent of resourres, hum:m skills, and technology and organizational 

kna-lledge, appears to l::e the right direction to follow. 

'lhlrd, it seans neressary to consider the inportanre of cerived 

d3nand aspects of t.l-ie capi ta1 gocds industry. 

Fourth, a ba.lanred and in'.:erdependent develcpnent of agriculture and 

industry is highly desirable far a hann:>nious and self-sustained grc:Ml:h of 

the eoonany. 

Fifth, the sound industrial base of Chinese eccnany could not have 

poosibly b2en built without the developrrent of a diversified structure of 

capital goods industry, wh:>se foundation was laid in the very beginning 

of the industrial planning. 
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'mBIE III. 6 :. "Output of Major Capital Goods Prod~ in China 

U'lits 1952 1957 1965 1970. . 1975. .1977 . . 1978 . .1979. .1980 .• 1978/77 . . 1979/78 1980/79 

- L PCMer M-1 6 198 683 2918 4965 
generating 

3181 4838 6212 4193 1.52 1.28 0.67 

equipnent 
2. Mining 000 tons 1.8 52.9 40.0 96.3 196.1 184.5 242.9 264.0 163.0 1.32 1.09 0.62 equiprrent 
3. Machine tools 000 13.7 28.0 39.6 138.9 174.9 198.7 183.2 139.6 1340 0.92 0.76 0.96 4. MJtor vehicles 000 0 7.9 40.5 87.2 139.8 125.4 149.1 185.7 222.0 1.19 1.25 1.20 5. Tractors 000 0 0 9.6 31.9 78.4 99.3 113.5 125.6 98.0 1.14 1.11 0.78 6. Hand tractors 000 0 0 3.6 51.4 209.4 320.5 324.2 317.5 218.0 1.01 0.98 0.69 7. Internal 000 hp 40 690 2790 7330 23480 27410 28180 29080 25390 1.03 1.03 0.87 canb.engines 

::i 

a. Locarotives units 20 167 146 573 526 293 521 573 512 1.78 1.10 0.89 9. Railway units 6 454 160 576 804 538 7.84 856 1002 1.46 1.09 1.17 passenger 
wagons 

10. Railway freight 000 s.a 7.3 2.9 11.8 15.7 6.4 17.0 16,0 10.6 2.66 0.94 0.66 wagons - . 11. Steel ships for ooo tons 2.1 108 na na na 634 861 809 818 1.35 0.94' 1.01 civilian use ,, 

' 

Source: »:>rld Bank (Table 7.1). 

.. 
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Sixthly, \Vhile rrobilizing and developing the internal resources of 

the econarey, Chl.na nade an effort to develop the latent resources. 

lbvever, invest:rcent planning in general and the develcprent of capital 

goods industry in particular was found to re a catplex phenarenan. And 

the best p:r:actice evolved was based on identifying b:>th weak and strong 

aspects of the Ori.nese econat¥ in order to nake progress in constructing 

apprq>riate industrial base. In short, ~re appears to ~ no 

substitute for experience. 
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Cbncluding Ierrarks 

It is to l:e omerved that nost of the developing countries, 'Which 

happen to l:e nore or less syrnretrical with regard to their historically 

given cx::nditions, have accunulated sufficient e~enres of successes 

and failures in investnent planning. It is also true that there has been 

oo lack of spirit in participation of various kinds of ccr-c:perative 

s~, particularly joint ventures, that -were tmught to l:e inevitably 

<Esirable. /Ind, as regards the building-:\lp of capital-goods industry, 

there are countries such as Argentina, Brazil, arina,. India, Korea and 

sate others, which have accumulated sufficient eJ<periences in _prcrlucing -

fran snail tools to c~lex capital goods. MJreover, they are found to 

have developed internediate technol03Y, which happens to l:e rrore · apprcpriate 

and suited to the prevailing situations in other de\ieloping cotmtries. In 

ciddition, there are a group of CPOC cotmt.ries which have, L'1 particular, 

provided generous financial aids in terms of foreign exchange to various 

developing cotmtries. 

. . 
Based on all these facts, the feasiliility of any ro-operative schare, 

with -well-designed oo-ordinated investlrent planrilllg for the building-up 

of capital gocrls industry, leading to cacpJ.arentarities and, hence, mutual 

b:mefits, appears to l:e a genuine possiliility. All the same, any such 

scherre could be ~ted to provide a nore stable co--q?eration, prcrroting 

autooom:::iu.s dewloprent of various regiCl'lS. 

Having rrade these remarks, it seers inperative to suggest th:..t the 

analytic:al franework of input-output analysis, with inte~cotrntl.y linkc..ges 

and thereby extending tlle notion of sectoral interdep?_'"rlence, may l:e used 

to evaluate tre ~d nrutual be:nefit, i.ncludins' the division of labour 

and diversification of specialization, given the stage <",f devclc..prent of 

the eoorany. In this context, it may be p:>inted out that th~ construction 

of .input-output table is quite a hard task, requiring ooth tUre and 

e.Pertise. This cannot be denied. But, in principle, the analytical 

frarre\'.Urk of the inpl1t-output tahle has a heuristic uppeal and could l:e 

easily understocrl. 
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Finally, in view of the sectoral interdependence, the joint venture· 

activities of various multinational corporatioos originating fran 

ooveloping cotntries, such as .Argentina, Brazil, India, etc.' could re 
re-ordered accordi11g to tie priorities selected in various regicns. But, 

in tie case of multinational or transnational corporations originating 

fran industrialized re..mtries, wch happen to operate under sare sort of 

global system, it could only be hq:e:l that they co-oPerate in praroting 

the develqnent of capital gocxis industry, which is suitable ·to the 

prevailing conditions of the Third rbrld having rec:rional perspectives. 
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