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ECONOHIC GIW\!TH, FORLIG~J TrADE 

The process of economic growth rarely involves a smooth> neoclassical 

balanced growth path with increments to the capital stock and technological 

change steadily increasing output per capita. On the contrary, growth 

usually occurs in fits and starts with sometimes serious and often prolonged 

periods of disequilibrium~ The symptoms are inflation, balance of payments 

deficits (or surpluses), unemployment, underutilization of the labor force 

ancl the canital stocl~. ancl nisnllocation of investrc~t. · tttcmnts to correct 

disequilioriur.. situations can slm: do·. 'n the process of .<>.TO' :th. 

The causes of c'.i::-.equilHiriu:• in a less clcvc.loncd, on en c cono2•; a re t~10-- . 

fold. First, it nav arise .'.lS the result of unforeseen variations in external 

conditio:J.s ::.uch as chanf',es in the terms of trade. r;~cse <ire ofter: :jc~rol'.cl 

the control of dor:est:ic nolicv.mal~ers or 11lmmcrs.,, Secondly, dis-

equilibrium -may occur as the result of a conscious 'decision on the part of. do-

mestic policy makers to develop more rapidly by atte~pting, for example, to 

raise tk~. rate of investr.ent or ~y changin~ the 11;1ttcrn of investment ..-ind 

resource alloc.:i.tion. In anv C.'.1'1C, the resultin?, disc0uili:>ril!n !'1av rcouire 

certain amount;, of forci;~n aid to correct. 

This paryer ':rill discuss EJonc :''Oc1cls of trace &nd r.rm.'t:, '. ·]licI1 2tte!'.'sit 

to deal ':1ith nro1Jicms of forci·"'n o.i,· .:mcl cliseriuili.Lriur:1 ir~ the iJ<ilancc of 

payments. /1 moc!el of trrn.'.c .~.:1c: :->:ro' ·t!1 · ·:i_ll !Jc nro--,0sc<~ '·hie'.: hccor,,orntes 

* The author owes a very large debt to Stephen Hymer of Yale University who 
first formulated some of the GUestions asked in this paper and suggested ways of 
attaching them. His comments and suggestions all along have been very helpf;ul. 
Donald Huddle and Howard Pack of Yale University also made several useful 
suggestions. The responsibility for the paper, of course, remains i:,,ritli the author. 
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various cisnccts of the r10c~els disc.w;~cd. 'E1c r 1ronoscc1 riodcl '<ill 'ue used 

to anal·lZC various C!Uestions •.:it 11 rc,....:i.rd to the r.1a<>nituclc, duro.t:i.ori, and 

ti1•1e path of forei~'.n o.icl rcnuirccl to achieve eventu<'ll self-heln and bnlance 

f 'l" . 1 o - payments cciui llJr]_un. f, variation of the r.wclel ~·ill I.le a:1plied to Uganda 

as an illustrative example of its use. 

l'!eoclassical models of tr<lde ::mc1 ~ro0tL usuallv arc r·eneral ec:uilJbrium 

models ".'hici1 trace out the r>;TLY:t'.1 pat'.1 ancl 1~10vcmer:ts i11 tlte variable:3 of the 
? 

system by assur:linf'; CO''.'DCtetive ceuilibl·iun at ell poir..t::; of tir1e. - ;\nother 

·body of neoclassical tlieorv <le.:ils sncci ficcill? ·.d.t'.< nro'c::lerx; of cliseouilihrium 

in tT1e balance o'0 nny''1cnts l.Jut tends to a~Lr,tract fron considerations of 

capital accumulation and p.;rmrth. 3 

Several attennts li2ve L>ecn made to intc".ratc tl1co !JTO~ilcms cf grm:th, 

trade, and discc:uiliiiriu!'l. ~-ost of t'~cr· arc r:ot ncoclas~;ic<>.l in that thcv 

tend to assume fixed '""lro,..,ortions '."it:: P:';'..'.lrc to i:.,1uts .:mu cutnuts. Tl:c 

most prominent are variatior>.s of the 'TC'l.l 1:n_O'!n ·tT:o r>;an" model of -i:ror.·tli . 
........ 

The more simple versions of t'1e · t~ro ~an'· "1ocicl assume that exports p;ro~1 

at some prcdctc~mincd rate ~nd ci1at i~ncrts arc a constaat fraction of incomc. 4 

Savinp;s and invc::.tmcnt c:rc a constant fr<1c'.:ions .c • OJ_ income. ''..'1.lancc of 

pavme!1ts criuili.briu"1 renuire th2t ex'"'orts Cf"lunl i,·~norts. :-ir:cc imports (i. c., 

CXf>orts) r:lllst 1,c n c:on!~t;mt Eractic1~ of i::conc, incor:ie: c;:rn '"'.row no L1stcr 

than the rate of ~rout:1 of cx:-,orts c;-.l it 

of grm:tl! of outrut L; also rcstr'ctcc: 

'"' '}'.' 
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capital stock are cleterminc:cl bv the savir<?,S (i.e. , investment) rate, and by 
• 

the incremental capital output ratio, call it k. It is easy to show that 

the maximum rate of gro':-:t~1 •_:nder t1:.esc assum;itions is gk == s/k. 5 

the savings-investment constraint is s.:dd to ];e binding. Exports gror.7 more 

rapidiy than imports and a balance oZ payments deficit will ereerge unle~s one 

somehow disposes cf excess exports. If r-: 1• > ?-_., tI1e balance C-'f payments 
l.\,. ,.'\. 

constrain·t is hind:Lng and 2}:c2ss cariL:.~ stocL js n;enET:::teci because the 

increment in output per unit incre2se in c2pital stock as deter~ined by the 

capital output ratio cannot bo realized. T112 induced u:.cn.!GCnt in imports 

that the full incre2se output 1·:ould entail is greater than that whicl: car.. be 

financed by increased exports. 

Another version of the "tFo ?,ap" model assumes that the import intensity 

of consumption (dire.ct and in<lirect import requirements) is lesf', than the import 

. . f . E . . + . G T' intensity o investment. ·xports are a constant proportion o~ income. oere 

is one and only.one rate cf saving Hhich is consistent uith balance of payments 

equilibrium (exports equals imports). An increased rate of savinp, raises .: _, 

investment relative to consumntion and Taises· "the ratio of importsto' income. 

With a given ratio of exports to income a balance of payments deficit will 

result. A decreased rate of saving will lower the ratio of i~ports to income 

and result in a balance of payr.ients surplus. Given the incremental capital/out-

put ratio, this unique rate of savings determines the rate of growth of output. 

The policy implications of the "tuo gap" models are extreme. Countries 

which are required to keep exports :i.r. lir:e uith imports are strictly limited 

0 in their efforts to Brow faster. Attenpts to raise savings and t11e rate of 
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investment are ft!tiJe 1eyond a certain !"'•Oint because of the incre2scd imports 

Hhich are p,enerated. There are some nossible ans1.'ers to t!lis dilenma. 

If exports are irsuffic.i.er;t res·)u:r:-c.es ought to be shifted to the export 

industries to proJi;,::e more expcirts. '.-.;hi le this advice r;~ay Fork for one country, 

it need not 1·1ork for all un :lerdc.·Jelopec exporters of primary nroducts. If 

price elasticity of de'.'.land for ex'.)Orts if' less tlwn unity 0 rt::duced forei~;n 

exchange earnir,gs rather t'.rnn more 1;ill be the result. 

Another possibility is to ex~ort cor.nnodities 1·:hid:. are currently consumed 

domestically. The incentive to export can be 0i ven throusl1 a chan3e in the 

system of taxes and subsic'.ies or by a change in the p-:-ice of forei?,n exchange 

(devaluation). This alternative is particularly attractive where a country 

produces food products with a relativelv high i1tcof:le an.cl price elasticities 

(such as meat 2.nd sone types of da.~.ry nrccluctF) l·Jhicb are botl'. exported anc1 

consumed at home. Thus a count!y like Argentina pctentially has a g~od deal 

of flexibility in adj us ting to balance of pa;r:nents difficulties. The range 

of domestically produced prodGcts which :::an be exported at reasonable terr.1s 

of trade, houever, is very limited in many countries. It will not be profitable 

or possible to export the output of many service industries, electric power, 

manufactured goods of inferior quality and design, and products whose transport 

cost is high such as cement. Furthermore, brice rigidities and political 

pressures make it difficult for ~he government to effect drastic changes in 

the domestic price structure t:hich l·iould result in significant and undesired 

reallocation of income in the process of changing patterns of trade. 
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. Another possible :rnlution to overco::ninF; the 1~alance of payments consL1-2in~ 

:!_s to channel resources into the production of import substitutes or- into 

rior:.-prir.,ary exports ui th higi1er price and income el as tici ties of de>mand. 

The main drawback to t11is suggestion is that re~ources in the form of already 

existing capital goods and trained manpouer may be hL~hly specific to the 

industry in Hhich they are currently. er:1ploye<l, coffee, cocoa, and rubber trees 

cannot be used to produce light bulbs, construction materials, or machinery. 

Tin and copper mines cannot produce dairy products or textilesr These kinds 

of rigidities and gaps in the product transformation curves of neocL.::ssic::il 

theory, making the attainment of an equilibrium terms of trade imposs:r_ble. 

The "tHo ~ap" models, hi~'.1li?,t1:: the pror)lens of ri::;idi ties. The only Hay 

to excape the export constraint in "' t~-10 gap model j_s to change the str,,,,· 

of the system. By ~owerin~ the propensity to in~ort, faster gr=~th can be 

achieve~l. The faster groHth c~m only be Daintainec: by a continual lower:l_:.1~~ of 

import intensities until complete self-sufficiency is achieved and the link 

betwe2n exports and the rate of growth i3 broken. 

The members of what is often referred to as the structuralist E;chool 

of thought often go one step further than the two-gap theorists. Attempts 

+-o ch'1p:,e the structure of the economy to eliminate balance of ·payments c1eficit!": 

and increase the rate of grouth by import substitution will themselves, 

temporarily at least, aggravate the situation and cause further movement ::;.;ay 

from balance of payments equilibrium or full capacity utilization. Growing 

countries uith poor export prospects ar'2 therefore caught in a dilemma uhere 
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short-run st<cbill i:y .is iupcs 3i'iJ.~ tc 

The cause of the cifficulti9s of adjusting to an equilibrium situation 

in the balance of payments are r.he following: (1) Attempts to increase 

" investment in import substitutes o".'.' ir. manufactured exports (for which the 

gr>Jwth prospects are often more promising) also increase imports br.c".cause 

investrr.ents of this type often w-;e more imported investment goods than in-

vestments in traditional exports. (2) The production of import substitutes 

and manufactured exports use more imported interm2diate goods. (3) Incomes 

generated in ~ndustries of this type are spent more on imp~rted consumption 

goods since they are often J_ocat.::ci in urban areas where the demonstration 

effect is most pervasive. (4) ~-he r.cinimum economic si:z.e of establishments 

in jr.1port subs'::itutes and Dan~1f;:i,ct1'red. PXf.>orts is (~reciter than the market size. 

Until markets ?,roH these iLc'u~:trics "Iil} be ch:::.rdc.tert~~ed '..,y ineffir::ic::-, ..... y anu 

excess cap2t.::i ty. (5) The short-run. costs are ki.r;b and p:cof:'..ts lm·1 in these 
/ 

enterprises. l!ith the passage of ~i1'1e ir.creasing labor efficiency, economies 

of scale, 2nd external economies ·,/ill loFer costs and raise profits. Initially, 

however, imported materials are wasted and high wage costs imply• a lar~e 
....... ,. ... 

ratio of imports of consumption goods to value added . h . d . 8 in t ese in ,us tries. 

The more siraple of the two ~ap and structuralist models possess several 

defects. One of the most impartant is that they both stress the structural 
I 

rigidities in an under-developed country and tend to neglect the possibility 

of eventually, over time, reallocating resources and escaping from these 

pernicious constraints. The process of adjustment is much less difficult over 

a sufficient period of time ~ecause althouf,h c2<ri tal goods already in existence 

0 
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are ofter: quite specific to the inc!L'.::;'..:r-y, in e.n e:<-ante_ se:;_se the allocation 

of investment :::ir incerments t:o the c&:1it2l stoci~ allm1s a gn'.at deal r.wre 

flexibility·. 

Two interesting attempts '..:o ir~corporate ~:he allc•cati.or:. of investment 

tiver time into a model 0f trade and gro~th 3re contai~ed in Chenery and McEwan 

and C. F. Diaz Alej anclro [ ] . Chenery and :Ic fa;an use a linear programming 

model to determine t:he alloca·:ior. of i.n-.restrr.~nt over tine given that foreign 

aid must terminate after a specified amount of time (or that '..:he total amount 

of aid is fixed). The optimal time path of uq::Ltal inflm-:s involves increasingly· 

large inflows in the earlier periocs to aug:::,er.t the ca.r:it2l stock and achieve 

a higher even'..:ual growth patl1, Ls the terminatidn date for aid approaches, 

the capital inflous slacken and eventually become zero as more is invested in 

trade impro·1ing industries (imnort sutstitutes a:-id exports of non-traditional 

goods). 

The Di2z-Alejandro rnodel bon:o'1S ;,.e2vilv .Ero1~: the approach of the 

structuralis:: school. It emphasizes the increasecl imports of capital, inter-

mediate, and consuraption gcods generated by any attempt tc increase'investment 
a 

in the import-substituting industries.J Investment in the i:tJ.port substitution 

industries may actually worsen the balance of payments deficit. in the short 

run. Thus there is a limit on the rate of investment in these industries as 

given by the balance of payments constraint. 

B. An Attempted 'svntliesis 

The next few sections of this 11aper are devoted to a model which 

synthesizes the· fmportant elements of both the Chenery-;.icEwan and Diaz-Alejandro 

0 
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models and uses o ·different type of annlysis. The basic 2.lements of our 

model are the following: 

(1) Capital is the only facior of production and is specific 

10 to the industry once the investment has taken place. 

(2) There are three industries, the home goods industry whose 

oufput is denoted by H, the export industry with output denoted by X, 

and. the import substitution industry, .output denoted by P. The output 

of home goods industry for one reason or another cannot be exported or 

imported profitably. The import substitution industry produces importable. 

goods, i.e., goods which could be imported if profitable or necess2ry. 

(3) The output of each industry is aµgmented in each period by 

the amount of investment divided hy the marginal capital/output ratios, 

kH, kp, and kX, for the three industries H, P, and X. 

(4) There are ·no intermediate goods. ':hus li,P, and X represent 

value added as well as gross out)'ut. The model may be modified to incl.,,.,~ 

intermediate goods but its essential feature~ will remain the same. 

(5) Domestic savinr;s i.s 11 constant pro:1ortion of totct]_ 4._omestic. 

income but varies by industry source. '.:.'~1l;S ::'.f the pro£it sh2re in the 

-· import substitution industry is hi~her th.<1.:1 i:1 t}12 e:-~nor·. incL.!.stry, the 

fraction of savings out ::-£ income ~eneratcd -in the im;rnrt substitution 

industry may be greater than in the e:;.;port :Lnclustr-y. Ft.:rth2r.more if the 

average tax rate on incomes renerated in import subatitutes is higher, 

savings may also be a greater fraction of :i.nco:.:~e :i.f the government's 

marginal rate of saving out of t_2x revem_;es is lcir-rer tltan the margina~ 

savings out of profits and wages. 



0 

- 9 -

(6) There is a lir.tit to the a:::ount of ir'')Ort substlt:ution which is 

possible. In particular, we will confine our discussion to the so-called 

easy stage of import sub'.':'titution in uhich the production of import 

substitutes is limited at any period of time to the current consumption 

of importable goods. Various other assumptions .concerning the feasibilit:;· 

of import substitution could Ge made but th~se will be avoided to keep 

the model fairly simple. For example, ue could assume that as an increesill;::; 

amount of import substitution t.::ikes place, the capital/output ratio 

rises in discrete steps. 

(7) An optimal growth path Hi th balance of payments ~quiJ ibriw-:1 

is described and its properties characterized. 

The initial values of the variables may not permit attainment of the opt~n::l 

gro\~th path ui thout disequilibrium for some fiP..ite period of tbie. F0r "::_ ... pJ..2, 

if the initial import bill exceeds the current output of thP expert indu~t~y, 

either the balance of payments 1:1:'..11 b2 ln disequilibcium or ·:::ot.::.l expenditure 

and output will have to be reduce:c'. t:) :Joc-'er the import bill. Such a reductJo~ 

in output implies excess ca~acit:-r ·i:-1 SO"':lf' O:"." c:,11 the secto::-s of the -economy. 

The initial diseguilibrirnr. may be corrccte:('. ·'.)"'Jer ti.mr' ~ y allO('"i.t~ng e-..ou'.~h 

investment to exports or import su~1sti>::c:::eE.. In Lw proces" of eJ:!.1..,i:::;.c·'-".'.'; 

deficit may actually increase for so8e time Decause of the ci1ang2d st~uctu~e 

of investment and consumption. 

Even if the economy is operatinf, on an op tir:'etl :;c:>Fth path '·!ith b;:i.::.an~c:· 

of payments equilibrium, autonomous variations of th:'. p:l::::&:r.etcrs ·of the syste;t 
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may result in tenporary dis£ouiii~~5~~. Po= EX3wµle, if an attemot is made to 

gro~·l faster by reducinr, t·ne p·;:op·:,•1;:;it:: c~i;; to consume out of incomes generated 

in the various sectors of t,ie ccoi<ot'lY, ir.·.restn~ent ':elative to consumption will 

increase. If investmc1t is more import intensi\·e than consumption, balance of 

payments disequilibrium ~·:ill result. Another example of a change in the structure 

of the model is a :!'.'eduction in '.:he terms of tr?.dc and tLe profitability of 

export promotion relat:~ve to import subs ti. tu1:ion. The op t:Lmal groHth path may 

change toc-rarcls one i.nvol ving rel2tivelv mare import substitution. . . If an 

attempt is made to increase the p,:o:}ortJ_on of i::-:vestment toward import substitution, 

to arrive at a:1 optfr1al grmvth ;>:.ii.:h, ·::Le curre·.1t :Cmport bill c!ill increase if 

investment ire import sn}Js::-:.tction is 1:1..1re inpeo:::t intensive thm ·in export 

promotion. Agai.n a baJ.a:lce of pa~'2er t,s deficic r2su1ts. 

(1) Certain s~ifts in the structural parameters of the system will 

be discussed and their impact on the balance.of payments specified 

(2) 1:\n initial bc:clance of payments deficit or one which arises 

from a change in the basic paran-2ters of the economy can be eliminated 

in one of two ways, hy a reduction in outnut (which will generate excess 

capacity) or by financing a temporary balance of payments deficit and 

allocating relatively rrnr~ investment to trade improvement activities 

(export proreo~ion or iwport substitution); For sake of brevity we will 

discuss only t~e latter alternative. 

(3) The magni~ude~ duration, and time path of foreign aid will be 

0 specified for various patte~ns cf 'reallocation of investment toward trade' 

improvement. 
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C. The Basic Nodd 

The deman~ for importG~le consum0tion goods are a certain proportion m of c 

consumption·C; whi~e tl1e dec.1.::,nd for inportahle investment foods is a proportion 

m
1 

of investment I. The total import :)ill is the de:uand for importables of 

both types less the production of import substitutes. 

(1) M = rn C + m I - P c I 

The ~roportion of income consumed varies by sector. 

where CH, cp, and ex are parameters. Tot2l investment I is th·:o sum of domes tic 

~avings and foreign capital inflow, i.e., the balance of payments deficit D. 

(3) I (1-c ) 
H 

ll + (1-cp) p + (l-cx) x + D 

where 

(4) D 1'1 - x 

Total out~ut is Y. 

(5) Y = H + P + X ; C + I - D 

Let KH, KX, and KP represent the capital stock in each sector. The time 

rate of change of any variable is denoted by a dot over the variable. Thus if 

kH, kp, and kX are incremental capital/output ratios 

(6) 
H 

p 

x 

• ( 1 - E:X - Ep ) 
_l_ IZ == 

kll H 11-i 

LK_ 
k . p p 

1 
k KX == ·x 

I 

I 

I 
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where EX is the proportion of total investment (I), which is allocated to 

exports and Ep is the proportion of I which is allocated to import substitutes. 

We assume that the import substitution industry produces only consumption 

goods and the output of that industry is limited hy the consumption of irnportables. 

(7) P < m • C =-= c 

Finally, we require that for balance of payments equilibrium 

(8) D = 0 

C.l The Unrestricted GroHth Path 

In this section ue will solve the simultaneous system of differential 

equations (1) through (6) in terms of time. (All the variables in the system are 

functions of tin"!e although no time subscript is used for sake of clarity.) 

For the moraent He can disregard the boundary conditions (7) anJ (8). 

Equations (1) through (5) contain eight variables. We may solve for five 

of these variables in terr.is of the three variables Il, P, and X. Thus 

(9) 

(b) 

+ [ m c 

+ (me - ml) c X x 

c = 

11 

p 



0 

(9) cont. 

(c) I 

(d) D = 

+ 

+ 

( l - CH + m c ~-I) 
(1 - m

1
) 

m ~I + ml (1 -c 
(1 - m

1
) 

[m 
c cp + ml (1 -

(l - m
1

) 

[me ex + ml (1 -

(1 - m
1

) 

(e) y = H + p + x 

- 13 -

p . + 

'11) ] 

c ) -p 

(me - 1) cp 

(1 - m~) 

H 

1 ] p 

ex) - 1 ] x 

p x 

If we substitute the. expression (9) (e) for 1 into the differential 

equations (6) He obtain a sim,Jltaneous ::_>ysten of differential e:quations in the 

three variables ll,P, and X. In terms of time t, the solutio~ of this system 

ll is 

(10) H 

p 

where H o' 
p 
o' 

(11) g 

x 

= 

+ 

I 
0 

g 

I 
0 

g 

I 
0 (egt - 1 ) + H 

0 

(egt - 1) + P 
0 

(egt - 1) + X 
0 

I 

and I represent initial values of 0 0 

(1.- c H + me 

kB 

(me - 1) c x 

ell) (m (1 - E: - Ep) x + 

lI' P, x ' and I and Hhere 

- l)c.p c E:p 
kp 
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The time path of all other variables in the solution is easily determined by 

substituting the solution (10) into the equations (9). 

C.2. Optimal Restricted Growth Pnths 

Now let us consider the effect of the boundary conditions (7) and (8) 

on the time path of the variables. If (8) is satisfied for the initial values 

of the variables, it will continue to be satisfied only so long as 

(12) D = 0 

or.from (9) and (10) 

(13) [me eH+ m1 (1 - eH) ] (1 - EX - Ep) 

kH 

(1 - ~) - 1 ] E . 
+ m ~+ ml p 

e 
kp 

+ [ m ex+ ml (1 - c,J l ] 
e:x 

0 -e . A kx 

Equation (13) may be graphed in the (s,., Ep) space along with the restriction 
A 

that 

(14) E > . n X = .I 

This is shmm in Figure 1. The restriction (llf) requires that (EX' Ep) 
He in the triangle OAB and (13) requires that (Ex, E:p) lie on the line PQR. 

Any C e:x' E:p) above the line PQR implies that D < 0 and below D > o. . If the 

initial deficit Do > D, .then this deficit can only be eliminated if (EX' E~) 

lies in the area ABRP, i.e., if D < 0. 
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Suppose there is a social utility functio:1 \Iith regard to consumption, say 

U(C) Then given that D = 0 (no capital inflows on outflows) and given a 

non-satirition assumption concernin~ U(C) , the integral of utility from t = 0 

to any possible time in the future is maximized by maximizinr; g. (The 

coefficient g is in fact the long run rate of growth of both consumption C and 

income y i.e., lim C/C = lim Y/Y g). Thus ''7e \·:ant to maximize g as given ' 
t~oo. t_~ro 

by (11) subject to the restrictions (13) and (14). It i.s easy to show that 

the optimal values· for (EX' Ep) are 

m' H (kp/k11) (15) (E* E:p;'< ) = (0, x, ) 

if 

(16) (1 - c ) (1 - ex) p 
> -----

kp kx 

and 
I 

(kp/kll) * 1~ 
m H (17) (E: x' E: p) = ( 0) 

1 + [m' H (kp/kH) - m' x] 

if 

(18) (1 - c ) (1 - ex) p 
kp 

< 
kx· 

.• 
where 

(19) 
I 

(1 cH) m··ri m CH + ml c 

I (1 ) mp m cp + ml cp, c 

' (1 - ex) m ·x m ex + ml c 0 



0 
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If (1 - cp)/kp == (1 - cX)/kX then any convex combination of (15) and (17) 

is optimal. Thus in Figure 1 if (16) holds then the point P is an optimal 

point and if (18) holds, R is op tii:ial. 

If the .condit.ion (7) holds for the initial values of the variables, then the 

optim~1 allocation of investment is determined as before Ly. (15} through (18). 

If (18) holds, however, the allocation of investment to import substitutes 

(E*p) as given by (17) is so large that eventually production of import 

substitutes ·exceeds consumption of i~portables and (7) will no longer 

continue to hold. Hhen (7) just becomes a binding constraint, it will continue 

to hold only so long as 

(20) 

or from (9) 

(21) 
m 

P = m C c 

and (10) 

(1 -
c CH i::x -

kH 

Ep) + (m c - 1) Ep + EX m ex-' 0 c p . 
kp 

c 
kx 

In figure 1, the restrictiort (21) is shown as the line SQT. For any point 

above this line P > m C and for any point below P < m C. c , c Thus if (18) holds, 

the optimal policy is one of maximum import substitution (the point P in 

Figure 1). After some finite period of time, this leads to a violation o.f (7) 

and the degree of import substitution must be reduced (to the point Q in 

Figure 1). This ~vill also red'uce the rate of grouth. The neu optimal policy 

( * * E X' E p) is given by solvin;; the t•10 equations (13) and (21) for E.:-: and Ep· 

C.3 Eliminating .an Initial B3-lanc.e of Pavments Deficit 

Suppose tlwt the initial h2lance of payments deficit D is positive. 
0 

The only possible uay to reduce t;1:i.s deficit is to invest heavily enou~h in 
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·import substitutes or exports to either ::-;educe the relative demand for imports 

or increase the capacity to pay fo::- tlle1~1, respectively. In terms of Figure 1, 

the allocation (EX' Ep) must Le in the 2r.2a ABLP if P < rn C or TBRQ if c 

P > m C. Substituting (10) into (9) (d) we obtain = c 

(22) D 

where 

(23) f(EX' E.p) 
[m 

c 

:I- [m c 

+ [rn 
c 

(egt - l) + L 
0 

CE + ml q ·- cl.I)) 
l. 

(1 - ml) 

,.. + ml (1 - cp) ~p 

(1 - r:1I) 

ex + ml (1 - ex) 

(1 - ml) 

- 1 

-1] 

(1 - Ex - sp) 

klI 

Setting D = O in (22) and solving for t = T, we obtain the time T required to 

eliminate the balance of payments deficit. 

(24) 

The total foreign aid bill er total net capital inflow F which is required 

to finance the balance of payments deficit over the period T is 

(25) F f T Ddt 
0 

l 
0 

2 g 
(egT - 1) 

I 
+ (D

0 
- f (EX' sp) go) T 
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In the process of eliminating an iciti2l balance of payments deficit the 

grouth rate will not necessarily remain the s<:ime. This depends on the particular 

(E.:X , E.:p) which is chosen to elirainate a deficit and on the derivatives of g 

(equation (11)) with respect to c:X and E.:p. In some instances there may be a 

conflict betHeen eliminating a balance of payments deficit most rapidly (which 

will also minimize the total capital j_nfloH) and the rate of growth during the 

process of adjustment. Some optimal policy can be specified if a valuation of 

the two alternatives (rapid growth VS. rapid Self sufficiency is given.) 

c.4. Structural Chanae and Foreirn Aid 

Suppose some policy makers decide to raise the rate of growth by lowering 

the propensities to consume by a cornb"ination of fiscal policy and direct 

controls. If the propensity to import out of consumption is less than the 

import intensity of investment, the imr.x~diate result Hill be a worsening of the 

balance of payments bec.:rnse of an incre2.sec'. inport bill. What is the magnitude 

of any such increase in the <lefLcit? rsins (9) (cl) and assuming the changes 

the initial change in the balcri~e of payments deficit is 

(26) D :: 
0 

(m - m
1

) c . 
(1 m1) 

'• 

-· 

This increase in the deficit Hhich results from an attempt to reduce the 

propensities to consume can be eliminated by increasinB investment in exports 

and/or import substitutes, ~1e time T required to eliminate this incre~se in the 

deficit is given by (24) with D and :rnbstituted for L • 
0 0 

The total capital 

inflow is given by (25). 
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D. An Important Variation in the Model 

In this section ue uill change the import demand function (1) which is 

given in the basic model. The demand for imported investment goods varies 

depending on which industry's capacity is being augmented. For example, 

investment in cocoa or coffee exports may not require a very high proportion 

of imported investment goods relative to investment in manufactured import 

substitutl's. 

Thus 

* (1 ) H = m c + m1 c H 
(1 -

The resulting modification in equations (9) and .(13) can be seen by substituting 

* m 1 for m1 in all equation~ where 

(27) * m I = m (1 - Ex - EP) + 
IH • 

Equation (13) is no longer linear but is a quadratic function of EX and Ep. 

In figures 2a and 2b the constraint (13) is dn-'.,·m concave and convex to the 

origin, respectively. Eit~1er curvature i_s possible. If (8) holds and (7) is 

not a binding constraint, the maxiilluT. grm,Tth rate is determined by maximizing 

* (11) subject to (13) with m I as given by (27) substituted for Q
1

. This 

quadratic programming proble~11 is ·1ery simple to solve. (The algebra may be a 

bit messy). Any combin;::~tion of fr1po~~ 1: si.:'bst:itutic,n or c•xport promotion (any 

point along PQR in Fi~ure 4) i:w:: be or t:i.;'.".:Jl ;me! ':7'2 are I~ot li111ited to corner 

point solutions as in the ~a~ic moaeJ. 
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The outstanding diffe?:ences bc::tuee!'t this nodr~l and the basic model are the 

following: First, in the b2sic B.oce:i., the c.:1oice b12tFcen i:'-lport substitution 

or export promotion "7<lS c:olely :~:;iLu:en:- 0:1 t'.v~ :;n:oiJensities to consume (cp, ex) 

and the capital output ratios (L,,, kX) as in (16) and (J.3). In the modified 

model, the choice is not an eit'.10;_· or choice and t~1e p:copr~r "~ib:" between import 

substitution and export ;Hori,oticms cl-uci<_lly depends on the relative import 

intensity of investment in the two a::tivitics iin<l m1 ) . 
p 

Secondly, if for 

any reason, baJ.anc2 of payT.ents equilibrium is disturced, tht0: attempt to 

eliminate an initial dificit may actualJ.:7 r;,ak2 the C!~ficit Horse for some period 

of time. The reason for this :Ls that a balance of pa.yueilts cieficit may be reduced 

only by finding an allocation i.EX' sv) uhihh lies i::l the area L'.BRP, 
l 

If this 

requires a change from the current alloc.::tion, say (fl.E,_, 6t.p), then the initial 
A 

effect rn~y be an increase in t~e bala~ce of payCTents defi2it. The reason for the 

change in the deficit is that a new aJ.loca~ioG of investme~t will generally 

lead to a different import bill for io.vestn:,_::nt good3. The magnitude of this 

initial increase is approximately 

(28) ml ) 
H 

[Y
0 

- (J. + m ) C ] c 0 

This increase fn the deficit, of course, is eliminated if the allocation of 

investment is ci1anged back to its orig~nal value. Thus the time path of a 

deficit folJ.ous the pattern in Figure 3. An initial deficit D is eliminated 
0 

by increasing the deficit bv an amount ~.I) and then reducing the deficit 
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'1: 
exponentially until the deficit is D 1 , .at 1·1hich point, the deficit may be 

.. 
• immediately reduced to zero by goii:.g back to ti1e old allocation (E:X' £p). The 

* magnitude of D T is approximately 

,., 
::: (29) D [(ml ) ·' ~ + (ml ) L\E:p] [YT - ffiT Ll c..}: - ml T }: .J..li p H 

·l: 2 (1 n \ 
I' 

Uganda is a country of approxir;:2t2ly 7 mill:Lor: p~ople 1·1ith a gross domestic 

product (not including subsistence production) of about ~ 160 million in 1966. 

Its two main exports are cotton and coff<~e \Jhich together accounted. for about 

80 f 1 . ' E t 'f . 12 . l 1 d d per cent o · tota exports outsicte ~as i~ rica in t le ast eca e. 

Although export volume from Uganda grew at a rate of 2 to 3 per cent per 

annum between 1954 and 1964, export valuC! has grown at only about 1 to 2 per cent 

because of declining export prices. Ls exports are the main stimulant to grm»th, 

GDP in current prices grew only at about 1 to 2 per cent per annum. Correcting 

for price inflation of goods purchased by Uganda, the rise in real income has 
.... , 

been slight, if any, and per capita incomes have certainly been declining over 

the period. -· 

The current Uganda Development Plan (1966-71) calls for an increase in the 

rate of growth of GDP in curre~'t prices to 7. 4 per cent with a rise in the rate 

of investment (investment as a proportion of GDP) from 15 to 20 per cent over 

the plan period. 

0 
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The main question to be asked in this section is: given that investment 

is to increase from 15 to 20 per cent of .GDP 

(a) what is the balance of payments deficit that will be caused by 

this increase in the investment rate; 

(b) what is the minimum rate of investment in manufacturing necessary 

to eliminate this deficit over time; 

(c) how long will the balance of payments deficit persist; and 

(<l) what Hill be the total foreign aid bill over the period of 

adj us tmen t? 

In order to answer these questions, the model presented above \·lill be some-

·what modified to fit the date. available and the particular circumstances in 

Uganda. 

He will assume the same type of import function.as that given in (1) with 

consumption and investment having differir..g import intensities. Various studies 
r 

of the structure of imports J :1ave indicatc;d that investment is from 50 to 100 

per cent more import intE·.nsive tharr consumption. I.et us assume that m
1 

= 1. 75 me. 
. -.., 

The ratio of imports to total Gi)P has varied between 1954 ancl 196Lf from 29 to 39 

per cent with an ~verage of 32 per cent. Since investment over this period has 

averaged about 18 per cer:t of total GDP. ;·:e have m = . 28 arid m
1 

= . Lf9. 
c ' 

Thus 

~·-* (1 ) M = .28 C + .49 I - V p 

where VP denotes the gross output in the iinport substitution industry less direct 

and indirect imported inputs. 
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We assume that investment during the plan period will aludy~ be 20 per 

cent of GDP which. leaves consumption as a residual. 

•I:* 
(2 ) C :: Y - I 

"''* (3 ) I = (. 2) Y 

Exports of Uganda have varied from 43 to 52 per cent of total GDP between 

195l1 and 1964. There ~·rns a consistent and sizeable export surplus for those years 

varying betwe2n 13 and 22 per cent of GDP. Part of this surrilus can be attributed 

solely to the method of evaluating exports (f.o.b.) and imports (c.i.f.) to and 

from outside of East Africa at Ho~nbas.J which is some 600 miles from the border 

of Uganda. The !:est may be accounted for by net capital exports and/or net 

imports of invisibles. 

There are no reliable data on the magnitude of either of these, particularly 

with regard to transacti'Jns ~1ithin the Conmen l'.i:arket. There is reason to believe 

that Uganda has been a net importer of invisibles, partic 1Jlarly from Kenya which 

performs a great deal of the conwercial and financial transactions for the whole 

of East Africa. Furthermore the transportation costs and middlemen markups 
--... 

on imports passing through Kenya t2.nd to b2 quite high. 

Uganda haci no central bank over the 1954-64 period. Foreign exchange-· 

reserves, the rr,oney supply, and Ug<mclan ir:comes have tended to ebb and flow 

together with the fluctuations in 2xport values. ~o recognizable balance of 

payments "problem". can arise in such n situation. Because of rriethodsL of ~V.aluntion 

persistent imports of invisibles, and/or net capital exports, however, the value 

of exports (£. o .1:. Hon:basa) has alc·rnys tend2cl to exceed the ':aluc of imports 

' 
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(c.i.f. Nombasa( by about 50 per cent on the a·.Jerap,e. Assumin:~ that this will 

continue to be ture in the future, 2nd ussunin~ that f011 cap3city output will 

be maintained through a combinaticn of f:OVernr.1ent monetary and fiscal policy 

which can be implementef~ e:rough the neuly formed central b2nk, deficits in the 

·balance of p2ymer1ts Hill emerge ~·;henever exports c2o not exceed imports by at 

least 50 per cent. Thus 

The production of import substitutes mostly invoiveE the p:-ot[uction of 

manufactured p.;oods of or..e sort or anot~>.2r C'r the 1H'>ee~>sJ :1g of ~-ocally produced 

food pr-Jducts (e.::;., coff22, jaffs, c~::1:-:.,.3J anc'. Ercze11 r,oods, bakery ~oods, etc.) 

which is also considerec~ a. f!'.c.nuf::cteri!1:: :icUvity. tccor(:!_ng to the TCenya Census 

14 of HanufactL1 res , value .:cccEc1: ;:-,ccoi:mts fo::- 0:.11-:;r 33 I' ::T c:ecit of gross output in 

the manufacturinf industry, ~~il2 ~1norts acc~~.-~·for 31 ner cent and domestic 

purchases fo:.:- 29 pL~.r cent. Assumirg that dor-.ec:,tic. Durc~1ases also include 31 per 

cent of imports, then tlte net saving on imports is 100 - 31/(1 - .31) 55 per 

cent of each dollar of import suLstitutes produced of tiliich possibly 70 per cent 

is manufacturing value added in other doPlestic sectors. Thus 

whe.re VP is total import replacing value added and VM is manufacturing value added. 

The production of exports in Uganda involves almost entirely production in 
I 

' the agricultural sector (copper, about 57, of total exports, is the only non-

negligible, non-agiiculture export). Tl1ere are no data on proportion of domestic 

value added and value added in agriculture to gross value of exports but· for the 
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sake of illustr~tion, Jet us assume the ratios are 90 per cent and 50 per cent, 

r~specti vely. Thus 

(31) V = .90X x 
( 3 2) VAX = . 5 0 X 

T,-t.. ~ i•e ~, 
•·.!-~ .· x vc:luc :::dded in exports and "p;,( is agricul tut al value. added ::_n exports. 

Let us assume that total value added Y is 

where VR is the residual value added, i.e., non-agricultural exports and non-

manufacturing. 

Whet~er o;_ not the targc:t rate of zrowtl: of 7. I~ per cent is achieved or 

not depends very much on the behavior.of 2xy:ort values. Since export values, 

however, are depender.t on so mar.y uncert,-:liE :random and/or ur.cont:rollablP f;ict-0:r:::: 

(such as coffee ar.d cotto-1 pr.-i_ces, the ':1e~1ther, quotac' 1mder the International 

Coffee agreement, the successful introduction of new export crops, etc.), it is 

impossible to predict with any de~ree of accuracy the growth performance over 

the plan period. For this reason, we will assume that exports grow at some 

given rate and then vary that rate to see what difference export performance 
,, 

uill make 5:f the plan is carried through in terms of the target rate of 

:i.nves tmen t. 
-!d; 

(6a ) x = x 
0 

rt e 

~her2 r is the rate of growth of exports. 

Let EH and E:AX'be the p:?:oportion of investment in manufacturing and in 

asric1•lturnl expn'tts, respectively. The cur:?:ent development plan calls for 
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i per cent of total investrr.ent to be allocated to agriculture of which m2;/ ~ 

·10-thirds might be considered as inves tr.12nt in export crops. TLus !:.R' 'the 

_ _,portion of inve.str.1ent i.o the residual sector, is 1 - £
11 

- .10 = .90 - E:H 

· 2rtherrnore 

1-:~':: 
€., 

(6b ) V., 
el 

I 
i'1 k,l 

!' 

i'c-;'-; (.90 EH) 
(6c .) VR k I 

R 

·i1ere k and k,, are the capital/output ratios in manufacturing and the resJch~~ H i' 

sector, respectively. Let us assuTI:<~ ti1at k" = 4. 0 and 1• a '·R 2.5. 
1':1, ·/\;';, 

The model now consists of equations (1 ) through (6 ) and (30), (31) ,.,., ... l 

(32). 1"::-/; 
If we solve all these equations except (6 ) in '1 ·; R' term.s·of 

we obtain the following solutions-for I and 'D: 

(33) I 

(34) D 

-'~-'· 

Differentiate (34) -with respect to time and use (6'"") to substitute fnc 

.,, VH and VR. 

(35) D = -.76r·X 

If we set D = 0 and solve for E:M' we obatain the proportion of investment 

E: rt in manufacturin,g needed to keep the balance of payments constant over time: 

* (36) E: 
M 

.282 -l.240r· (X/I) 
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If we set X = X and I = I , we can obtain the necessary proportion of 
0 0 

* investment in T'.'.anufacturing at initial levc::ls of exports and investment. 

will increase through time if investment (and income) Grows faster than exports, 

* otherwise E M decreases through time or remains constant. Given the initial 

planned ratio between exports .:md investment, we obtain the follo,:-Jin~:: ini UR·,_ 

proportion of _investment devoted to manufacturing as a function of the rate of 

growth of exports 

Table 1 

r .01 .02 .03 .04 .05 

e: M .25 .22 .19 .16 .13 

·1~.5s corrESponds uith a planned investment in manufacturing of 16 per .::ent ;~, 

the current development plan. 

As mentioned above, the current development plan calls for an increas~ i~ 

investment from 15 to 20 per cent of GDP. This iw.plief; an increase in- the 

import bill (uith me = . 28 and m1 = . 49) of about one per cent of GDP or t 1. 6 

mlllion. In order to begin to eliminate this deficit, the rate of investment 

·'· 
in manufacturing must be greate~ than e:-M in table 1, depending on the rate of 

I 

growth of exports. Of course, if, momentarily all investment were devoted to 

exports or to manufacturing and the industries supplying the manufacturing Rr 

<-1· )-. 
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agricultural exports, the deficit could be eJ.imir.ated quite quickly. There a.:-e 

many impediments to doing this, for example, identifying and properly planning 

the projects Hhicl1 takes time and entre:ireneurial and planning skills, provisioE 

of_ fi_nancing for. tlte particular projects, the lack of managerial and en3ineerit1 ;:; 

skills to implement projects of this kind, etc. Thus ue Hill calculate both , 

time and the total capital inflow or foreign aid bill necessary to elimin~te c;-;: 

pay for this increased requirement for foreign exchange unde~ various assumptions 

concerning the rate of investment in manufacturing which can be maintained. 

These calculations :?:"equire us to sol'.re the differentic.l equations (6 ) 

where I is given by (33). Solving th:i.s system of euqad.ons in three variables 

VAX' VM, and VR we have the f9lJ..owing: 

(37) y 
_o _____ _ V .. == .05 E,, [.762 (r - g)_ .- .238] 

~1 r1 
g (r - g) 

where 

v == R 

(.238)..Y 
0 ---- (ert - 1) + .05 E 

M (r - g) 

(. 072 - .08Etf ) [.762 (r - g) 
g 

y 
+ (. 072 - .03E:,1) (. 238) 0 

r (r - g) 

VAX== (.238) yo (ert - 1) + v0 AX 

(38) g .072 

0 
+ v 11 

-.238] 

(e rt 

(egt - 1) 

y 
0 (pf! f. , ' 

(r - g) <.., 

- 1) + Vo 
R 
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Substituting (37) into D as given by (J!1), we have 

(39) 

To calculate 

·million, set 

t = 0 and t 

r = .03 and 

* E~,1 - E M 

.01 

.02 

.03 

.04. 

.05 

.06 

D 

the 

D = 

T 

r = 

T 

[-.362 + (.238) 
(r - g) 

y 
0 

rt (e 1) 

+ [ -· 762 
g 

(.238) 
(.035 - .121EM) - (r _ g) (. 035 - .121E,.)] Y. (egt -· 1 · 

n o 

+ D 
0 

time 

0 in 

gives 

T required to eliminate an 

(39) and solve for t = T. 

the total foreign aid bill. 

.05 are contained in Table 2. 

Table 2 -----

r = .01 r = .03 

F 'I' F 

initial deficit D = -L 1.6 
0 

Integrating D bet~·1een time 

The results for r == . 01, 

r = .OS 

T F 
(years) (b million) (year:~) (b million) (years) (b million) 

00 00 00 00 00 <'O 

co 00 ,, 00 . 00 00 ........ 

4.2 3.3 6.2 4.1 00 00 

2. 7 2.1 2.9 2.3 3.J 2.2 
1. 9 1. 6 2.1 1. 7 2.1 ]_. 7 

1. 6 1. 3 1. 6 1. 3 1. 6 1. 3 

The first column of this table gives the increase in the proportion of in-

·vestment in manufacturing over and above what is necessary to keep the balance of 
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payments deficit from grmling initially (s\1 from Table 1). Note that for sm~JJ 

:i.ncreases in the proportion of investment in manufacturing although the balance 

of payments deficit falls initially, it begins to rise again before equilibriu~ 

is established and continues to rise. This occurs because exports are growing 

less rapidly than output in every case, and the proportion of investment in 

w&nufactures necessary to continue to reduce the balance of payments deficit 

is always increasing. 

The most notable conclusion that one can draw from the above excercise is 

tha marked increase in investment in manufacturing whicl1 is required to overcom~ 

slow export growth. Unless export value grow at from 3 to 5 per cent, the 

current development plan which calls for 16 per cent of investment in manu-

facturing cannot hope to succeed without a large balance of payments defic:£.t 

emerging. For example, if exports grm·r at one per cent, ·a ·deficit of 

will emerge after 5 years which uould require a capital inflow of b 

G.t~ring the 5 year period. 

F. Concluding Reoarks 

The models presented in this paper were meant :o be illustrative of an ap-

proach to analyzing balance of payments problems and theii· relation to ecou001; _ 

c:.owth. We place no great faith in any particular formulation as a model which L~ 

generally applic~ble for all pla~es and all ti~es. The approach used here is to 

define a balanced growth path and permit random shocks or policy changes to 

give rise to deviations from this growth path. Convergence back to the original 

growth path can be achieved by the appropriate manipulation of the control 
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parameters, £X and £P' the proportion of investment in exports and import substi-

tutes, respectively. The cost of achieving this convergence back to balanced 

growth is expressed in terms of the foreign exchange necessary to pay for temporary 

~alance of payments deficits. 

The models presented here may also be used to analyze problems pertaining to 

the optimal level of foreign borrowing. Purposeful deviations from balance of 

payments equilibrium may be optimal. Although we have not considered the 

possibility of purposeful deficits, the model could easily be applied to such 

problems. One would have to specify the costs and benefits of foreign borrowing. 

By using the calculus of variations an optimal time path of borrowing and its 

characteristics could be specified. 

I 
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Footnotes 

1rhe notion of t.he time and ce:.pital needs to achieve self-sustaining growth 
has been analyzed in the case of a closed (non-tr&ding) economy by Fei and 
Paamt [5]. 

2 For exa~ple, see Uzawa [18). 

3see Kindleberger [8]. 

4rhe seminal article here is Chenery and Bruno [3]. 

5rhis is the simple Harrod-Do.riar formula for the war:anted ·rate of gro'wth. 
If there is a net capital outflm·: (X - M is positive) investment ·1.s actually 
less than domestic savings and the rate of growth is less than s/k~ With a 
net foreign capital inlow, faster rates of growth can be achieved, \If there 
are no foreign capital inlows or outflows, the Harrod-Damar formula for a closed 
economy gives the rate -0f growth. 

6see Mac Kinnon [9]. 

7see Seers [13) and [14),Baer [l] and Diaz Alejandro [4J 

8 An attempt to solve balance of payments difficulties through import substi-
tution may even result in no net saviLgs of foreign exclumge if inefficiencies 
in the production process are very large. See Soligo and Stern [15]. 

9niaz-Alejandro [4] greatly overstates the increase tn imports generated 
by an increase in investment in import substitutes. He does not specify that 
other kinds of investment and/or consunqtion expenditure may be reduce~ as 
a result of increased investment in import subs.titutes. His model only makes 
sense in a Keynesian world with la1·ge amounts of excess capacity and rtot when 
total consumption and investment and hE:nce total income is limited in the short 
run by available capital stock and trained manpower. 

lOThe assumption of no ex-post substitutability is extreme but is made here 
only to emphasize the short run difficulty of ;::-eallocating resources. The 
inclusion in the model of ex-ante substitutability represents a compromise .. .Qr 
synthesis between models based on fixed-proportions and those based on ne6- -
classical instantaneous substitutability. See L. Johansen [6] and E. Phelps 
[12]. Seong Yawg Park (11) uses a "bounded substitution" approach in which 
ex-post substitutability is permissible for certain ranges of the variables. 
Park's approach could be applicable to our model. 

: 

/ 



. ·' 

,_., . 

- 35 -

11 The system of equations (6) may be expressed in vector and matrix 

notc1tion as y A·y. TI1e solutions are of the form y 
r 1t r 2 t 

c=·c1e + c 2e 
r 3 t 

+ c3e where r
1

, r 2 and r 3 are the characteristic, roots of the matrix A. 

In this particular case the rank of A is unity and two of the characteristic 
roots are· zero. The third root is the trace of the matrix A. I am indebted 
to Michael Lovell of Carnegie Institute of Technology for pointing this out. 

12see Go_vernment of Uganda [16]. 

13see Van Arkadie and i'Jdemva [19] and NeHman [10]. 

14see Government of Kenya [7] . 
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