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‘Donald Huddle and Howard Pack

ECOMOMIC GROWTH, FORLIGN TRADE
AND CAPITAL FLOWS

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. Thé symptoms are inflation, balance of payments
deficits (or surpluses), unemployment, underutilization of the labor force
and the canital stoclk, and misallocaticn of investment. - Attempts to correct
disequiiibrium situaticons cén slow dovm the process of ﬁrowth.

The caﬁses of disequilibriun in a less developed, open‘economy are two-
fold. First, it mav arise as the result of unforescen variations in external
conditions such ag changes in the terms of trade. These are ofter hevond

the control of derestic policv.makers or nlamners., . Secondly, dis-

equilibrium may occur as the resdlt of a conscious decision on the part of do-

mestic policy makers to develop more rapidly by attempting, for example, to

~

raise tho rate of investrent or by chanéinq the nattern of investment and
resoufce allocation, In anv case, fhe resulting discquilibrium mav roquire
certain amountg of forgign aid to correct.

?his paner will discuss some models of trade and provth ~hich attemnt

to deal with problicms of foreion aid and diseruililirium in the halance of

payments. A model of trade ~nd arorth 111 be nrrenosed vhich incornorates

%
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various asnccts of the models discussed. The nronosed model will be used

to analvze various guestions wvith rorard to the macnitude, duration, and

time path of foreign aid required to achicve cventual self-heln and balance
of pavments cauilibriusn. A variaticn of the rodel will we anpplied to Uganda

as an illustrative example of its usc.

A. lodels of Trade and Crowth
fleoclassical models of trade and erosth usuallv are ~eneral couilibrium
models =rhich trace out the grovth path and movements in the variables of the

. 2
system by assuming competetive cruilibriun at 211 points of time. Another

‘body of neoclassical theory deals snceifically with nrollems of disequilibrium

in the balance of mavments but tends to abstract from considerations of
. . w3
capital accumulation and growuth.

Several attermnts have been made to interrate the nroulems of growth,
trade, and disceuilibriunm. Yost of ther arc not neoclassical in that thev
tend to assume fixed nronortions =it raorard to innuts and ocutnuts. The
most prominent are variations of the =rll notm “tvo can' model of arovth.

. ' ~

The more simple versions of the ' to ~an” model assume that exports arow
at some predetermined rate and that imperts arc a constant fraction of jincome.
Savings and investment are a constant fractions of income. “alance of

payments equilibrium recuire that exnorts caual irmorts. “Since imports (i.e.,

exports) nust he a conntant fracticn of incorie, incomc can "Tow no faster

o]

than the rate of srouwth of oxrorts cal it “n the other liand, the rate

of growth of output is alsc restricted Lot foer that irerements to thie




-,

- 3 -

capital stock are determined by the savingél(i.e., investment) rate, and by-
the incremental cépital output ratio, call it k. It is easy to show that
| | e a5
the maximum rate of growth under these assumptions is B = s/lk. If B
the savings—investment constraint is said to ke binding. EIxports grow more
rapidiy then imperts and a balance ol payments deficit will emerge unless one
somehowrdisposes cf excess exports. If .the balance of pavments
constraint is hinding and excass carital stocl is eenerated becausc the
increment in output per unit increase in capical stocﬁ as @etermined by the
capital output ratio canmnot be réalized. The induced increment in imports
that the full increase output would entail is greater than that which can be
finénCed by increased exports.

Another version of the "two éap” model assumes that the import intensity
of consumption (direct and indirect import requiréments) is less than the import
intensity ofiinvestment. Exports are a constant propértion of income.6 There
is one and only.one rate cf saving which is conéistent with balance of payments
equilibrium (exports equals imports). An increased rate éf SaVINg raiseg -i-:
investment relative to consump;ion and raises ‘the ratio of importésto'income.
With a given ratio of exports to income a balance of payments deficit wi%l
result. A decreased rate of saving will lower the ratio of iﬁports to income
and result in a balance of payments 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 "two gap" models are extreme. Countries

which are required to keep exports in lire with imports are strictly limited

in their efforts to grow faster. Attempts to raise savings and the rate of



investment are futile Levond a certain pointnbecause of the increased imports
vhich are geaerated. There are some possible answvers to this dilemma.

If expoits are insuificient resourcesrought tc be shifted to the export
industries to produce more exports. hile this advice nay work for one country,
it need not work for all underdecveloped exporters of-primary oroducts. 1f
Price elasticity of demand for exvorts is less than unity. reduced foreicn
exchange eernings rather than more willrbe the result.

Another possibility is to exnort cormmodities which are curreﬁtly consumed
domestically. The incentive to export can he given through a change in the
system of taxes and subsidies or by a change in the price of foreign exchange
(devaluation). This alternative is particularly attractive where a country
produces food products with a relativelv high income and price elasticities
(such as meat and some types of dairy nroducts) which are both exported and
consumed at home. Thus a country like Argentina pctentially has a good deal
of flexibility in adjusting to balance of paymeots difficulties. The range
of domestically produced products which can be exported at reasonable terms
of trade, however, is veryrlimited in many countries. It will not be profitable
or poésible to export the output of many service industries, electric poﬁer,
manufactured goods of inferior quality and design, and producte whose transport
.Cbst is high such as cement. [Furthermore, price rigidities and political
pressures meke it difficult for the government to effect drastic changes in
the domestic price structure whiéh would result in significant and undesired

reallocation of income in the process of changing patterns of trade.



Another possible solution to overcoming the halance of payments consirain

is to channel resources into the production of import substitutes or- into

ron-primary exports with higher price'and.income elasticities of demqnd.

The main d;awback to this suggestion is that resources in the form of already
existing capital goods and trainéd manpover may be highly specific to the
industrybin which they are cufrently'empléyed, coffee, cocoa, and rubber tfees

>

cannot be .used to Produée lfahtrbuibs, construction materials, or machinery.
Tin and copper mines éannof produce dairy products or tegtilesr These kinds
of rigidities and gaps in the product transférmation curves cof neoclassical
theory, making the attainment‘of an equilibriuﬁ terms of trade impossible.

The "two gap' models, highlight the probiems of rigidities. The only way
to excape the export cdnstraint in & two gap model is to change the strie-

of

the system. By lowering the propensity to import, faster grcwith can be
achieved; The faster growth can only be méintained by a continual loweriag of
import intensities until complete self-sufficiency is achieved and the link
betwesn exports and fhe rate of growth i3 broken.

The members of what is often referred tec as the structuralist zehool

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

-

*o chanse the structure of the economy to eliminate balance of'payments deficite
and increase the rate df growth by import sqbstituﬁion will themselves,
temporarily at least, aggravate thevsituation qnd cause further-movement.:way
from balance of ﬁayments equilibrium or full capacity utilization. Growing |

countries with poor export prospects are therefore caught in a dilemma vhere
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short-run stability is impcsziblz te achieve.
The cause of the difficulties of adjusting to an equilibrium situation

in the balance of payments arc the fellowing: (1) Attempts to increase

‘investment in import substitutes or ir manufactured exports (for which the

growth preospects are often more promising) also increase imports because
investments of this type often use more imported investment goods than in-

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

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

-generated in Industries of this type are spent more on imported consumption

goods since they are often located in urban areas where the demonstration
effect is most pervacive, {4) The minimum cconomic size of establishments
in import substitutes and manufactrred exports is ¢reater than the market size.

Until markets grow these irncdustries wili be characterized L. inefficicney anu
58 . Y

IS
3

GXcess capacity. (5) The short-run costs are hich and

r—t

)

yrofits low in these

) v

enterprises. With the passage of :imc ircreasing labor efficiency, economies
of scale, and external'economies will lower costs and raise profits. Initially,
however, imported materials are wasted and high wage costs imply a_large

ratio of imports of.consumptioh goods to value added in these industries.

The more simple of the two gap and structuralist models possess seviral
defects. One of the most important is that they both stress the structural
rigidities in an under—develoéed country and tend to neglect the possibiiity
of eventually, over time, reallocating resources and eséaping from these
pernicious constraints. The process of adjustment is much less difficult over

a sufficient pneriod of time becausc although capital goods already in existence
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are often quite specific to the industry, in an ex—ante sense the allocation
of investment or incerments to the canital stock allovs a great deal more
flexibility.
Two interesting attempts to ircorporate the allccation of investment
OVér time into a model of trade and growth are contained in Chenery and McEwan
[ 1 and C.F. Diaz Alejandro [ 1. Chenery and :lc Lwan use é linear prograﬁming
model to determine the alloca:ion of investmant Overltime given that foreign
aid must terﬁinate after‘a specified amcunt of time (or that :ﬁe total amount
of aid is fixéd). The optimal time path of capital inflowslinvolves increasingly

he capital stock and achieve

~
v
-

large inflows in the earlier periods to augaent
a higher eventual growth vath. As the terminaticn dare for aid approaches,

the capital inflows slacken and eventually become zero as wore is invested in

e

trade improving industries (import substitutes and exports of non-traditional

goods) .

The Diaz-Alejandro model beorrous heavily frowm the approach of the
structuralist school. It emphasizes the increased imports of capital, inter-
mediate, and consumption gcods generated by any attempt te increase~dinvestment
in the import-substituting industries. Investment in the import 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

R S .

given by the balance of payments constraint.

B. An Attempted Syntlhesis

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

synthesizes the iwportant elements of boch the Chenery-}cEwan and Diaz-Alejandro

. -



models and uses a different type of analysis. he basic elements of our

model are the following:

(1) Capital is the only factor of production and is specific
s SO 10
to the industry once the investment has taken place.
(2) There are three industries, the home goods industryv whose
output 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 necessary.

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

_the amount of investment divided by the marginal capital/output ratios,

kH’ kP, and kx, for the three industries H, P, aﬁd X.
(4) There are no intérmediate goods. Thus M,P, and X represent
value added as well as g%oss outprut. The model mav be mo@ified to incl="-

intermediate goods but its essential features will remain the same.
(5) Domestic savings is a constant proportion of total.domestic
income bup varies by industry source. - Thus If the profit éhare in ihg

import substitution industry is higher than ia thz expor- industry, the

[

fraction of savings out of income géneratcd'in the import substicution
industry'may'be greater than in the export incustry. Furthéermore if the
average tax rate on incomes generated in import substitutes is higher;
savings may also be a greater fraction of income if the government's

marginal rate of saving out of tax reverues is larger than the marginal

savings out of profits and wages. .
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. (6) There is a limit to the a:ouﬁt of imnort éubstitution which is
possible. In particular, we will confiﬁe our discussion to the so—called
easy stage of iﬁpcrt subgtitution in which the production of import
substitutes is limited_at ary period of time to the current consumption
of importable goods. Various other assumptions concerning the feasibilit

Oof import substitution could be made but these will be avoided to keep
the model fairly simple. Tor example, ve could assume that as an increasiug
amount. of import substitution takes place, the capital/output ratio
rises in discréte steps. |
(7) An optimal growth path with balance ofrpayments equilibrium
is déscribed and its proberties characterized.
The initial values of the variables ma? not permit attainment of the optimsi
-groﬁth path without disequilibrium for some finite period of time. For ~:_...ie,

if the initial import bill exceeds the current output of the 2xpeit industry,

either the balence of payments will ba in disequilibrium or =otazal cxpenditure
and output will have to be reduccd +o iower the imporit bill. Such a rveduction
in output implies excess caﬁacity~in some or 21l the sectors of the\économy.
The initial disequilibrium may be correctad over time ly allocatiag enough
investment to exports or import substitutes. In tae procese of elimin
e deficit may actually inérease for some time because of the changad structuve
‘
of investment and consumption.

. Even if the economy is operating on an cptimal zrovwth path with balanec

of payments equilibrium, autonomous variations of th: parameters -of the systen



|
3
C
!

may result in temporary dicseaquiliibrium, - Tor cexamnle, 1if an attempt is made to

grov faster by reducing sitleg to censume out of incomes generated

in the various sectors of t.e aconomy, irvestment relative to consumption will
increase. If investmeat is more import intensive than consumption, balance of

payments disequilibrium will result. Another example of a change in the structure

of the model is a reducticn in zhe terms cf trade and the profitability of
export promotion relative to imﬁort subétituiion. The optimal growth path may
change towards one involving relativelw more import substitution. If an

attempt is made to increase the proportion of investment toward import substitutioﬁ,
to arrive at an optimal groﬁth nath, the currént import bill will increase if
investment in import substifution is wmore impoert intensive than in export

prometion. Again & balance of parmerts defici:c results.

The analyeis in this peoer wil

z &3

F.l
]
=
o]
o
}., -+
[o}
]
)

the “ollowing lines:

L) Ceptain'shifts in Fhe structurql parameters df.the system will
be discussed and their impact on the balancé.of payments speéified

(2) An initial balance of payments deficit or one which arises
from a change in the basic_parametefsvof the economy can be eliminated
in one of two ‘ways, by a reduction in outonut (which will generate excess
capacity) or by financing a temporary balance of payments-deficit and
allocating relatively more investment to trade improvement aqtivities
(export promocion or import substitution). Tor sake of brevity ve will
discuss only the lattar dlterﬁative.

(3) 'The magni-ude, duration, andbtime path of foreign aid wili be
Speéified for various patterns of reallocation of investment toward trade'

L4

improvement.
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C. The Pasic Model

The demand for importszhle consumntion goods are a certain proportion m of

consumption-

I

Cy vhiie the demand for importable investment foods is a proportion

m_ of investment I. The total import bill is the demand for importables of

both types less the production of import gsubstitutes.

(1) ©

= + __P
mC C mIVI

The proportion of income consumed varies by sector.

2 ¢
vhere ¢ c

Ssavings and

(3)

I~

where

[}

(4)

= o+ . P - . X
CH i CP P -k CX

and ¢, are parameters. Total investment I is thz sum of domestic

H> P X

foreign capital inflocw, i.e., the balance of payments deficit D.

= (l-c.) M+ (1- + (1- X+D
{1 LH) 1 (1 CP) P (1 CX) X +

M-X

]

Total outnut is Y.

(5) Y

Let KH,

=HU+P+X=C+1I-1D

1t

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
©

.

X

kK are incremental capital/output ratios ]

S SRS -2 g

ky H ky '

. €

= %*'KP - kp I

P’ P

€

- %_'"x - kx !

X X
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O
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where e, is the proportion of total investment (I), which is allocated to

X

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

P
We assume that the import substitution industry produces only consumption

goods and the output of that indﬁstry is limited by the consumption of importables.

(7) P<m .C

= "¢
Finally, we require that for balance of payments equilibrium
(8 D=0

C.1 The Unrestricted Growth Path

In this section we will solve the simultaneous system of differential
equations (1) through (6) in terms of time. (A1l the variableés in the system are
functions of timé although no time subscript is used for sake of clarity.)
For‘the moment we can disregard the boundary conditions (7) and (&).

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

of these variables in terms of the three variables i,P, and X. Thus

[m, ey +m (-c) 1 g
Q- my)

(9) (&) M=

tlmgeptm -c)-11 o
- mI) v ' _ ' -

e -mp) Sy
A= my) f

= C C C
(b) C H H + p P + X X



(9) cont.

. (1 _‘CH + mc CH) . . (mc -1) CP P . (mC - ll X
(c) - ,(l - mI) (l - mi) (1 - mI)
[m ¢, +m (1 - CH) ] H

_ C LI I 1
(d) D - mI)

N [mC Cp + my (1 - cé) - 11 P

(1 - mI)
. [mC cX + mI (1 - cX) - 1] X

(_l - nt)

If we substitute the, expression (9) {e) for I into the differential
equations (6) we obtain a simultaneous system of differential equations in the

three variables H,P, and X. In terms of time t, the solution of this systen

.11
is
(1 -e, - &) I gt .
(10) H = — o (77 - 1) +H,
" 5
o Iy (eBY - 1) +p -
=it -2 o . . .
p & :
g% To (PP -1 +x | | -
= . (o] .
- kx g :

where Ho’ PO, XO and Io represént initial values of H, P, X, and I and where

. (.- +m c,) _ ~ (m_~ 1)c
(11) g = ! O S 2 4t %
. . . \'P




Q

]

- 14 -

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 Paths

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)

+ mI\l - CH) ] (1 - €y = EP)

(13) Im, <y
ky

+ [m etm (L-c)-1] “p
k
: P
[ "X

+ m - - 71 . —_— =

¢ xtmp (B-ep - 11 Ky 0

Equation (13) may be graphed in the (QK’ EP)‘space along with the restriction
that . - ' S o

(14) ey 2 - € 2 0 ey T ep < 1

This is shown in Figure 1. The restriction (14) requires that (eX, eP)'
lie in the tfiangle OAB and (13) requires that (ex, eP) lie on the line PQR.
Any (EX, eP) above the line PQR implies that‘D < 0 and below D > 0, '"If the

initial deficit Do > 0,.then this deficit can only be eliminated if (EX, e?)

- lies in the area ABRP, i.e., if D < O.
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Suppose there is a social utility function with regard to consumption, say
u(c) Then given that D = O (no capital inflows on outflows) and given a
non-satiation assumptiop concerning U(C), the integral of utility from t = O
to any‘possible time in the future is meximized Sy maximizine g. (The
coefficient g is in facf the long run raté of growth of both consumption C and
income Y, i.e., 1lim C/C = lim Y/Y = g). Thus we want to maximize g as given

) £ >0
by (11) subject to the restrictions (13) and (14).. It is easy to show that
.the optimal values for (EX, EP) are |

o (k. /i)
(15) (X e*) = (0, B P )

X, °P . )
1+ [m 1 (kP/kH) m'P]
if
(16) (1 - c.) (1 - CY)
—_— s A
KP I\X
and
' '
& N m o (k /&)
an ey, ") = AL A
'k JK) -
Lol Gepliy) -] R
if
(18) (@ - cP) (1 - cx)
K < TTx
P X
" where !
L _ _
(19) mop = M, ey + my (1 cH)
' v
a = - )
my=m, cp + my (1 cP,
oL ~ \
m m c, +m (1 éx)

"X ¢ X 1



!
!..l
Ch '
i

If (1 - éP)/kP = (1 - c-)/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 optimal.

1f the condition (7) holds for the inifial values of the variables, then the
optimal allocation of investment is determined as before bLy. (15) through- €18).
If (18) holds, however, the allocation of investment to import substitutes
(E*I)) as.given by (17)‘is so large thaf eventually production of import
substitutes exceeds consunmption of importables and (7) will no longer i
continue to hold. When (7) just becomes a binding constraint, it Qill continué
to hold only so long as

(20) - é =m, é

or from (9) and (10)

(21) m ¢ (1- Ex ~ €P) + (m e - 1) 2 + m . X
c H K c P T c X . T 0
H P X

In figure 1, the restriction (21) is shown as the line SQT. For anv point
g Yy P

above this line P > m, C, and for any point below P < m 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 of (7)

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

Figure 1). This will also reduce the rate of grovth. The new optimal policy
* . . . . : . .
(e ¥ E*P) is given by solvinp the two equations (13) and (21) for e, and €p

C.3 Eliminating .an Initial Balance of Pavments Deficit
Suppose that the initial balance of payments deficit Do is positive.

The only possible way to reduce this deficit is to invest heavily enough in




‘import substitutes or exports to either =zeduce the relative demand for imports
or increase the capacity to pay for them, respectively. In terms of Figure 1,

the allocation (e sP) must be dn the arsa ABFP if P < mC C or TBRQ if

L ] X’ .
P>m C. Substituting (10) into (9¢) (d) we obtain
= c . .
' Ty gt
(22) D= f(EX, EP) E_ (e“ - 1)+ U
where
(23) £( X [m, ey ¥ oy G- )] (L~ ex~5p)
€., E,) = — -
x> °p 1 -np iy
+ [mc p + n (i - cP) -1 €5
(1 - mI) kP
-+ [mC cx + my (1 - CX) -1j €y
(1 - mI) : KX

Setting D = 0 in (22) and solving for t = T, we obtain the time T required to

eliminate the balance of payments deficit.

1 Do &
24 T==1 1+
(24) g °8 e ( Io f (ex, eP)

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

T T ‘Io gT

’ (25) F = fo Ddt = f (EX, eP) — (e - 1)
: g
o . IO

(j) + (Do - f (EX, SP) g— y T



O

In the process of eliminating an i£itial bélance of payments deficit the
grow;h rate will not necessarily remain the same. This depends on the particular
(EX R EP) vhich is chosen to eliminate a deficit and on the derivatives of g
(equation (11)) with respect to ey and EP' In some instances there may Be a
conflict between eliminating a bélance of payments deficit most rapidiy (which
will also.miﬁimize the total capital inflow) 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 ié given.)

¢-4. Structural Change and Foreipgn Aid

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

the propensities to consume by a combination of fiscal policy and direct

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

import intensity of investment, the immediate result will be a worsening of the
balance of payments becausc of an increased import bill. What is the magnitude
of any such increase in the deficit? Using (9) (d) and assuming the changes

in the propensities to consume, c., C,, €., are ACF,‘ACP, Ac
gy 3 - L

al L FsN

x? respectively

the initial change in the balzrnce of payments deficit is
(mc'— m.) : ’
6 = o 1+ {

(26) D, =—q7 ) (bey Uy +dcp P+ dey X))

This increase in the deficit which results from an attempt to reduce the
Propensities to consume can be eliminated by increasing investment in exports
and/or import substitutes, The time T required to eliminate this increase in the

deficit is given by (24) with Do and substituted for Do. The total capital

inflow is given by (25).



D. An Jwportant Variation in the Model

In this section we will change the import demand function (lj which is
giﬁen in the basic model. The demand for imported investment goods varies
depending on which industry's capacity is being augmented. For example,
in&estment in cocoa or coffee exports may not require a very high proportion
of imporfed investment goods relative to investment in manufactured import"
substitutes.

Thus

ot

(lA) M= mc + g (1 - ¢
H

v
P2y

I P I X

EP) T +m eI +m e I
- P ' X

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

*

m I for my in all equations where

o,

rae
(27) m1=“‘1,(l'€x P 1. °p 7 Pr. %

Equatiog (13) is no longer linéar but is a quadratic function of €y and €p
In figures 2a and 2b the comstraint (13) is drawn concave and convex to the
origin, respectively. Either cufvature‘is possible.r If (8) holds and (7) is
not a binding constraint, the maximum growtﬁ rate is determiuned by maximiziﬁg
. _’,\_' ] =
(11) subject to (13) with m 7 @8 given by (27) substituted for e This
quadratic programming ﬁroblem is wvery simple tc solve. (The algebra may be a
bit meésy). Any combinction of import substitution or oxport promeotion (any
point along PQR in Figure 4) may be optimal and @72 are not limited to corner

i

Point solutions as in the Dasic mocel.
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- following: First, in the basic model, the choice betwveen import substitution

The outstanding differences Letveen this medel and the basic model are the
or export promotion was solely <a2pindent on the pronensities to consume (CP, cX)
and the capital output ratios (I, kK) as in {16) and (18). 1In the wmodified
model, the choice is not an either or choice and the propor "mix'" between import

Substitution and export promoticns crucielly depends on the ralative import

inteusity of investment in the two activitiecs (mT and my ). Secondly, if for

X P - . -
any reason, balance of payments equilibrium ic disturted, the attempt to
eliminate an initial dificit may actually make the deficit worse for some period
of time. The reascn for this is that a balance of payments aeficit may be reduced
only by finding an allocation (ex, EP) whihh ifes in the area ABRP. If this
requires a change from the current allocation, say (Ae_, AEP),'then the initial

effect may be an increase in the balance of payments deficit. The reason for the

change in the deficit is that a new allocation of investmeat will generally

.

lead to a different import bill for investment goods. The nagnitude of this

initial increase is approximately

(28) 4D = [(m., - m_ ) Ae .+ fm_ -~ m ) Ac Y - (1 +m) ]
7 IX IH X IP IH P o) c 0
d-mn I)

This increase in the deficit, of course, is eliminated if the allocation of
investment is changed back to its originai value. Thus the time path of a
deficit follows the pattern in Figure 3. An initial deficit D0 is eliminated

by increasing the deficit by an amount AL and then reducing the deficit



exponentially until the deficit is QAT»,RC which point, the deficit may be

B4

immediately reduced to zero by going back to the old allocation (eX,’eP). The

magnitude of D

T is approximately

%L
- H - 1 \ A £ i . - il
(29) D T [(r’l:[V I“IH, ey, 4+ (mI rI

H) AEP], [YT - 1+ ﬁc) CT]

1 - mnl) 2

E. An Yllustrative Txample: The Case of Uzranda

Uganda is a country of approximately 7 million people with é aross domestic
product (not including subsistence production) of about & 160 million in 1966,
Its two main exports are cotton and coffee which together accounted for about

. L2120
80 per cent of total exports outside Fast Africa~® in the last decade.

Although exbort volume from Uganda grew at a rate of 2 to 3 per cent per
énnﬁm between 1954 and 1964, export valuc has grown at only about 1 to 2 per cent
because of decliﬁing export pricgs. As exports are the main stimulant to growth,
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

N

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

the period. ' -._ -

The cur;ent Uganda DéVelopment Plan (1966-~71) calls fof an increase in the
rate of growth of GDP in cgrreﬁ% 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.
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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 defiéit that will be caused by
this incrgase.in the investment rate;
(b) what is the minimum rate of investment in manufactufing necessary
to eliminate this deficit over time;
(é) how long will the balance of payments deficit persist; and
(d) what will be the total foreign aid bill over the peribd of
adjustment?
In order to answer these questions, the mddel‘presented above will be some-
what modified to fit the data available and the pa%ticular circumstances in

Uganda.
We will assume the same typce of import function.as that given in (1) with
Cconsumption and investmeat having differing import intensities. Various studies

~

. 13 ‘
of th? structure of imports ~ have indicated that investment is from 50 to 100

per cent more import intensive than censumption. Tet us assume that gy = 1.75 m

The ratio of imports to total GDP ha varied between 1954 and 1964 f£8m 29 to 39
bper cent with an average of 32 per cent. Since investment over this perioq'haé
averaged about 18 per ce?tlof total GDP. we havé m, = .28 ang my = .49,

Thus

a

. L
TN

(L) M=.28C+.491-v,
where VP denotes. the gross output in the import substitution industry less direct

and indirect imported inputs.
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Ve assume that investment during the plan period will alwiys be 20 per
cent of GDP which. leaves consumption as a residual..

@ c=v-1

ool

1

E3
3 ) I (.2) ¥
Exports of Uganda have varied from 43 to 52 pér cent of total GDP between

1954 and 1964. There was a consistent and sizeable export surplus for those years

varying between 13 and 22 per cent of GDP. Part of this surplus 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 Mombasa which is some 600 miles from the border
of Uganda. The rest may be accounted for by net capital exports‘and/o; net
imports of invisibles. |

There are no reliable data cn the magnitudé.of either of these, particularly

.

with regard to transactions within the Common Market. There is reason to believe
that Uganda has been a net importer of invisibles, particularly from Kenya which
performs a great deal of the commercial and financial transactions for the whole
of East Africa. Furthermore the transportation costs and middlemen markups
. . . ’ ™

on imports passing through Kenya tend to bz quite high.

Uganda had no central bank over the 1954-04 period. Foreignrexchange“
reserves, the money suppiy,~and Ugandan incomes have tended to ebb and flow
together with the fluctuations in export &alues. ,NO recogﬁizable balance éf

' ' . . . . L . ~,
Payments "problem' can arise in such a situation. Because of methods. of ®@Valuation,

persistent imports of invisibles, and/or met capital exports, howvever, the value

of exports (f.o.l.Mombasa) has always tended tc exceed the value of imports
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(c.i.f. Mombasa( by about 50 per cent on the average. Assuming that this will

e

£

continue to be ture in the future, and aszuning that full capacity output will
be maintained through a combinaticn of gcvernment monetary and fiscal policy

which can be implemented through the newly formed central bank, deficits in the

“balance of payments will emerge whenever exports do not exceed imports by at

" least 50 per cent. Thus

(4"7) D= 1.5M - X
The production of import substitutes moéily involves the production of
manufactured goods of one sort”or another or the nrocessing of locally produéed
food products (e.s., coffae, fams, cannel and Srozen aoods, bakery goods, etc.)

which is also considered a manufacturine activity. fccording to the Kenva Census

: 14 1 A " .
of Manufactvres ', value added accomnts for only 33 nar ceat of gross output in

-~

the manufacturing industry, while inmports acce* " for 31 per cent and domestic
purchases fo:r 29 per cent. Assumirg that dorestic purchases also include 31 per

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

cent of each dollar of import substitutes produced of which possibly 70 per cent
is manufacturing value added in other domestic sectors. Thus -

Y = 7
(30) v, = 1.43v,

where VP is total import replacing value added and VN is manufacturing value added

The production of exports in Uganda involves almost entirely production in

the agricultural sector (copper, about 5% of total exports, is the only non-
negligible, non-agriculture export). There 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 illustration, let us assume the ratios

respectively. Thus

(31) VX = ,90X

(32) VAX = ,50X

are 90 per cent and 50 per cent,

whore VX 73 velue zdded in exports and Vv is agricultuial value added in exports.

Let us assume that total value added Y is

ot
= T4
CI Y=Vttt

R

manufacturing.

Whether oi not the target rate of growth of
not depends very much on the behavior.ef export
however, are dependént on s¢ many uncertain ran
(such as coffee ard cottonr prices, the veuther,
Ccffee agreement, th2 successful introduction o
impossible to predict with any degree of accura

the plan period.

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

7.4 per cent is achieved or
vﬁlues. Sirce export vélues,
dom and/or uncontrollable factero
juotas under the Internationél

f new export crops, etc.), it is

cy. the growth performance over

For this reason, we will assume that exports grow at some

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

~

will make %f the plan is carried through in terms of the target rate of

investment.

3
(ba ) X = X0 ert

where r is the rate of growth of exports.

Let ¢

agricultural exports, rvespectively.

M and eAx'be the proportion of investment in manufacturing and in

The current development plan calls for
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“y
» per cent of total investment to be allocated to agriculture of which may! .
‘ 10-thirds might be considered as investment in expert crops. Thus hR,‘the
-~portion of investment in the residual sector, is 1 - € .10 = .90 -~ €
] C -
“irthermore
S . I
(b ) V. =-—1
M R
il
ox - (.90 - )
6c ) V_ = I
( ) R k
R
-nere kI and k, are the capital/output ratios in manufacturing and the residn--
) IS AN
Sector, respectively. Let us assume that k., = 4.0 and kP = 2.5,
. vl \
’ sk ) A : .
The model now consiste of equations {1 ) through {6 ) and (3G), (31) o4
. . .
(32). If we solve all these equations excent (6 ) in terms of V‘“"VH cua YV,
. FEV O N
We obtain the following solutions. for I and D:
33) I=(V +V,_+79Y) (.2
(33) (Vy + Vo + V) (12)
34) D= -1.52V, -1.66V -+ .48¢
(34) AX 13 'R
' ' %k, :
Differentiate (34) with respect to time and use (6 ) to substitiite for
o> VM and VR' .
(35) D= ~-.76r-X - .42€HI + (174 - 1193 ¢, ) I
- y I
. If ve set D= 0 and solve for g Ve obatain the proportion of investment
. EnN in manufacturing needed to keep the balance of payments constant over time:

.
(36) ¢ M 0282 ~1.240r- (X/I)

L
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If we set X =X and I = IO, we can obtain the necessary proportion of
o

ofa
«

investment in manufacturing at initial levels of exports and investment. e M

will increase through time if investment (and income) grows faster than exporks,

otherwise ¢ ) decreases through time or remains constant. Given the initial

planned ratio between exports and investment, we obtain the following initia
proportion of investment devoted to wanufacturing as a function of the rate of

growth of exports

Table 1
r .01 .02 .03 .04 .95
s"'M .25 .22 .19 .16 .13

1uis corresponds with a planned investment in manufacturing of 1

[

g
D
’.l
[¢]
]
]

=y
-
"
3

the current development plan.
As mentioned above, the current development plen calls for an increase in
investment from 15 to 20 per cent of GDP. This implies an increase ifr the

import bill (with m, = .28 and my = .49) of about one per éent.of GDP or 5 1.6

million. 1In order to begin to eliminate this deficit, the rate of investment

in manufacturing must be greater than € . in Table 1, depending on the rate of
i

M

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

exports or to manufacturing and the industries supplying the manufacturing ar .
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agricultural exports, the deficit could be eliminated quite quickly. There u.ce
many impediments to doing this, for example, identifying and properly planning
the projects which takes time and entrepreneurial and planning skills, provision

of financing for the particular projects, the lack of managerial and engineerivg

skills to implement projects of this kind, etc. Thus we will calculate both *°

time and the total capital inflow or foreign aid bill necessary to eliminsate oy
pay for this increased requirement for foreign exchange under various assumptions

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

aode
"R

These calculations require us to solve the differential equations (6 )

where T is given by (33). Solving this  system of ecuqations in three variables

v / hav e following:
AX? ‘M’ and VR we have th 'fol owing
(37) Vo= .05 [.762 (x - ) - .238] Yo (B - 1)
- ) g {r - ¢
+ .05 ¢ (._Zi(.).)__YQ_ (ert - 1) + VOH
M (r-g) :
Yo gt
VR = (.072 - .OSEII ) [-762 (r - f{) “-238] m (Q\ 1
&
) ‘ ' Yo rt o
+ (.072 - .OOEM) (.238) _(r—-—g—) (e - 1) +v R -
o Y rt o
VAX = (.?38) o (e7" ~1)+vV AX
where

(38) g = .072 - .03¢,




‘million, set D = 0 in (39) and solve for t = T.

Substituting (37) into D as given by {34), we have

o (.238) . rt
(39) D= [-.362 + s (03 - 121 e) ) Y (e 1)
.762 ' (.238) , o gt
[ == - 1 - 20l 35 - -
LT 035 - 1210 - EE (1035 - L 12le)] T (e
+ D
[0}

To calculate the time T réquired to eliminate an initial deficit Do =1L 1.6
Integrating D between time

t

1l

0 and t = T gives the totalrforeign aid bill. The results for r = .01,

= .03 and r = .05 are contained in Table 2.

=
I

Table 2
r= .01 r = .03 ' r = .05
. T F T T T T
N €y (years) (& million) (years) (& million) (years) (& million)

.01 o o e o o o
.02 w w o ® oo o~
.03 4.2 3.3 6.2 4.1 o o
.04 2.7 2.1 2.9 2.3 - 3.9 2.2 -
.05 “1.9 1.6 2.1 1.7 2.1 1.7
.06 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-

‘Veéstment in manufacturing over and above what is necessary to keep the balance of

1°




payments deficit from growing initially (éNH from Table 1). Note that.for small
increases in the proportion of investment in manufacturing although the balancz
of payments deficit falls initially, it begins to rise agqin before equilibrium
is established and continues to rise. Tﬁis occurs because exports are growing
less rapidly than output in evéry case, and the proportion of investment in
manufactures necessary to confinue to reduce the balance of payments deficit
is alwvays increasing. )
The most notable conclusion that one can draw from the above excercise is
tha marked increase in invesfment in manufacturing which is required to overcom:
slow export growth. Unless export value grow at from 3 to 5 per cent, the
current devélopment plan which calls for 16 per cent of investment in manu- .
facturing cannot hope to sﬁcceed without a large balance of payments‘deficit
emerging. For example, if exports grow at one per cént,'a'defiejt of
will emerge after 5 years which would require a capital inflow of L
during the 5 year period. |

F. Concluding Remarks

<

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

proach to analyzing balance of payments problems and their relation to econem _

growth. We place no great faith in any particular formulation as a model which is

generally applicable for all plages and all times. The approach used here is to
define a balanced growth path and permit random shocks or policy changes to
giye rise to deviations from this growth path. Convergence back to the original

, growth path can be achieved by the appropriate manipulation of the control



parameters, €x and €p> the proportion ofrinvestment in exports and iﬁport substi-
tutes, respeétively. The cost of échieving this convergence back to balanced
growth is exp;essed in terms of the foreign.exchange necessary to pay for temporavy
balance of payments deficits.

The médels presented here may also be usea‘to analyze problems pertaining to
the optimal level of foreigh borrowing.r_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 té specify the costs and benefits of foreign borrowino;
By using the calculus of variations an optimal time path of borrowing and its

characteristics could be specified.
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Figure 1

Figure 2a

Figure 2b
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“Figure 3

s
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" Footnotes

1The notion of the time and czpital needs to achieve self-sustaining growth
has been analyzed in the case of a closed (non- trqdlng) econormy by Fei and

Paauw [5]

2For example, see Uzawa [18].
3See Kindleberger [8].
4The seminal article here is Chenery and Brumo [3].

5This is the simple Harrod-Domar formula for the warranted rate of growth.
If there is ‘a net capital outflow (X - M is positive) investment is 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-Domar formula for a closed
economy gives the rate of grow;n.

6See Mac Kinnon [9].

4

7See Seers [13] and [lé},Baer (1] and Diaz Alejandro {4]

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

9Dlaz ~Alejandro [4] greatly overstates tbe 1ncrcaSﬁ in imports generated
by an increase in investment in import substitutes. He does not specify that
other kinds of investment and/or consumption expenditure may be reduced as-
a result of increased investment in import substitutes. His model only makes
sense in a Keynesian world with large amounts of excess capacity and not when
total consumption and investment and hence total income is limited in the short
run by available: capltal stock and trained manpower. :

OThe assumption cf no ex-post substitutability is extreme but is made here
only to emphasize the short run difficulty of reallocating 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 ned-
classical instantaneous substitutability. See L. Johansen [6] and E. Phelips
[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.
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lThe system of equations (6) may be expressed in vector and matrix

- . . rlt r2t
notation as y = A*y. The solutions are of the form y ;'cle + c,e
r,t E
+ c3e wvhere rl, r2 and»r3 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 cf Technology for pointing this out.

leee Government of Uganda [16].
13 '

See Van Arkadie and Wdeawa [19] and Newman [10].

4See Government of Kenya [7].
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