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ECOROMIC GROWTH, TORLIGN TRADE

AND CAPITAL FLOWS

The prgcess of economic growth rarely involves a smooth, neoclassical
balancedvgrowth path with increments to the capital stock and technological
change steadily increasing'outﬁut per capita. On the contrary, growth

“usually occurs in fits ;nd starts with sonetimes 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 capital stocl:, and misallocation of investrent. Attemnts to correct
disequiiibrium situations cén slow dovm the process of ﬁrowth.

The caﬁses of Jisequilibriur in a less developed, open‘economv arc two-

fold. First, it mav arise as the result of unforescen variations in external

1

conditions such as changes in the terms of trade. These are oftern hevond

the control of demestic nolicv.makers or planners.,, 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 attempting, for example, to

~.
~

raise tho rate of investment or by changine the pattern of investment and

rescurce allocation. In anv case, the resulting discquilibrium mav reauire

certgin amounts of foreien aid to correct.
This paner will discuss sonc models of trade and arovtii vhich attempt

to deal vith nroblems of foreisn aid and diseruiliiirium in the bhalance of

payments. A model of trade ~nd 2rorth 111 be nremosed vhich incornorates

Lo
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‘body of neoclassical theorv deals snecifically

various asnects of the models discuszed. The nronosed model will be uscd
to analvze various guestions wvith rerard to the macnitude, duration, and
time path of foreirn aid required to achieve cventual self-heln and balance
eq e 1 S o cq1 . .
of payments cauilibriun. A variaticn of the todel ©ill be applied to Uganda
as an illustrative example of its usc.

A. llodels of Trade and Crowth

Meoclassical models of trade and growrth usuallv are ~eneral caquilibrium
models =/hich trace out the grovsth path and movements in the variables of the

. 2
system by assuning competetive oruilibriun at 21l points of time. Another

in the balance of pavments Lut tends to abstract from considerations of
X . w3
capital accunulation and growuth.

Sceveral attempts hiave been made to interyate the nrovlems of grovth,
trade, and disceuilibrium. Tost of ther arc not neeoclassical in that thevw
tend to assume fiyxed nronortions =—ith recard to innuts and outnuts. The
most prominent are variations of the =ell mom “tro ecan' model of ~arowth.

. ' ~

The more simple versions of thic 'tvo ran” model assume that exports grow
at some predetermined rate and that imperts arce a constant fraction of income.
Savings and investment are a constant fractions of income. Talance of
payments equilibrium recuire that exnorts eaual irmorts. “ince imports (i.e.,

.

exports) nust he a .conntant fracticn of income, inconc can "row no faster

H

than the rate of growth of cxrorts col it o,. Tn the other hand, the rate

of growth of output is alsc restricted L tho iccen tiat ‘rerements to the

nrotlems of disequilibrium
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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 5
the maximum rate of growth under these assumptions is g, = s/lk. 1f B < By
the savings—investment constraint iz said to he binding. Ixports grow more
rapidiy then imperts and a balance of payments deficit will emerge unless one
somehowrdisposes ci excess exports. If g, > ¢ .the balance of pavments
constraint is binding and excass carital stoclh is aeneratad becausc the
increment in output per unit increase in capital stocﬁ as @etermined by the
capital output ratio cannot be réalized. The induced increment in imports
that the full increase output would entail is greater than that which car 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 of investment. Exports are a constant propértion of income.6 There
is one and only one rate of saving which is consistent with balance of payments
equilibrium (exports equals imports). An increased rate éf saving raiseg -t
investment relative to consump?ion and raises the ratio of importésto'income.
With a given raﬁio of exports to income a balance of payments deficit will
resplt; A dacreased 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 cf growth of output.

The volicy implications of the "two gap" models are extreme. Countries

which are required to keep exports ir 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 pointzbecause of the increased imports
vhich are generated. fThere are some possible answers to this dilemma.

If expofts are insuificient res@urcesrought tc be shifted to the export
indostries to produce more exports. Yhile this advice may work for ome country,
it need not work for all underdeveloped exporters of-primary oroducts. 1f
Price elasticity of demand for exnorts is less than unity. reduced foreicn
exchange earnings rather than more willrbe the resuit.

Another possibility is to exnort commodities which are curreotly 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 nreducts) which are both exported and
consumed at home. Thus a country iike Argzentina pctentially has a good deal
of flexibility in adjusting to balance of paymeots difficulties. The range
of domestically produced products which zan 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
.cost 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 which would result in significant and undesired

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



Another possible solution to‘overcoming the talance of payments constfainc
.is fo channel resources into the production of import substitutes or. into
4 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 manpower may be highly specific to the
industrybin which they are cufrently'empléyed, coffee, cocoa, and rubber tfees

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

-

Tin and copper mines cannof produce dairy products or texﬁilesr These kinds
of rigidities and gaps in the product transférmation curves cf neoclassical
theovy, making the attainment‘of an equilibriuﬁ terms of trade impossible.

The "two gap" models, highlight the problems 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 grcwth can be

achieved; The faster growth can only be méintained bv a continual lowering of
import intensities until complete self-sufficiency is achicved and the link
betwean exports and fhe rate of growth i3 broken.

The members of what is often referred té as the structuralist 3chool

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

-

*o change 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 stabilicy is impcsziblz te achieve.

The cause of the difficulties of édjusting to an equilibrium situation

in the balance of payments arec the fellowing: (1) Attempts to increase
“investment in imﬁort substitutes or ir manufactured exports (for which the
growth prospects are often more promising) alsc increase imports because
investments of this.typeboften use more imported investment goodsrthan in-
vestments_in traditional exports. ({(2) The production of imporf substitutes
 and manufactured exports use more imported intermadiate goods. (3) Incomes
»geneyated in industries of this type are spent more on.impcrted-consumption
goods since they are often located in urban areas where the demonstration
effect is most pervacgive, {4} The minimum cconomic size of establistiments

in dmport substitutes and manufactrred exports is greater than ;he market size.
Until markets grow these ircdustries will be chzracterized Ly ineificicucy ana ;
excess capacity. (5) The short-run costs are high and profits low in these

enterprises. Uith the passége of :img 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'sevéral
defects. Omne 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 resocurces and escaping from these

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

a sufficient period of time because although capital goods already in existence
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are often quite specific to the industry, in an.gi:gggg sense the allocation
of investmen:t or incerments to the gapital stock allows a great deal more
flexibility.
Two interesting attempts to ircerporate the alleccation of investment
OVér time into a model of trade and growth are contained in Chenery and McEwan
[ ] and C.F. Diaz Alejandro [ ]. Chenery and :lc Ewan use é linear prograﬁming
model to determine the allocazion of investment over tine given that foreign
aid must terﬁinate after a specified amcunt of time (or that :ﬁe total amount

of aid is fixed). The optimal time path of capital inflows involves increasingly

~E
v

large inflows in the earlier ﬁeriods to augnernt the capital stock and achieve
a higher eventual growth path. As the terminaticdn date for aid approaches,
the capital inflovs slackeﬁ and gvgntually become zero as wore is invested in
trade improving industries {(import subsititutes and exports of non-traditional
goods) ,

The Diaz-Alejandro model berrows heavily from 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

a : . . .
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 investument in these industries as
ot . .

given by the balance of payments constraint.

B. An Attempted Synthesis

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

synthesizes the important elements of both the Chenery-dicEwan and Diaz-Alejandro

. -



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

model are the following:

| ¢y lCapital i; the oniy factor of production and is specific
to therindustry oﬁcevthe investment has taken place.

(2) There are three industries, the home goods industry whose
output is denoted by H, the expért industry with output denoted by X,
and . the import substitution industry, output denoﬁed by P. The output
of home goods industry for one reason or another cannct be expofted or
imported profitably. The import substitution industry produces importable
goods, i-é-, goods which could be imported if profitable or necessary.

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

~the amount of in§estment divided by the marginal cépital/output ratios,
kH’ kP, and kx, for the three industries H, P, and X.

(4) There are mo intérmediate goods. Thus ,P, and X represent
value added as well as g%oss output. The model mav be mogified to incl= -
intermediate goods but its essential features will remain the same.

(5) Domestic savings is a constant propertion of total domestic
income but varies by industry source. - Thus If the profit éhare in ihg
import substitution industry is higher than iu thz exnor- industry;vthe
fraction of savings out of income géneratcd'in the import substitution
industry'may'be greater than in the export incustry. Furthermore if the
average tax ratevon incomes generated in import substitutes is higher;
savings may also be a greater fraction of income if the government's
mérginal rate of saving out of tax revenues 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 whiéh is
possible. In particular, we wiil confiﬁe our discussion to the so—called
easy stage of iﬁpcrt subStitution in which the production of import
substitutes is limited_at any period of time to the current consumption
of importable goods. Various other assumptions .concerning the feasibility

of import substitution could be made but these will be avoided to keep

the model fairly simple. For example, we could assume that as an increasiug

amount of import substitution takes place, the capital/output ratio

rises in discréte steps. |

(7) An optimal groﬁth path with baiance ofrpayments_equiJibrium

is déscribed and its properties characterized.

The initial values of the variables m#y not permit attainment of the optim:i
-groﬁth path without disequilibrium forxr somé finite period of time. For ~_ipie,
if’the initial import gill axceeds the current output of the expert industry,
either the balance of payments will te in disequilibrium or Zotzl expenditure
and output will have to be reduced to lower the impori bill. Such a veduction
in output implies excess caﬁacity~in some or all the sectors of the "@économy.

The initial disequilibrium may be correctad swver time Ly allocatiag enough

-

investment to exports or import substitutes. In tae process of eliminarina
. deficit may actually increase for some time because of the changad structuve
A 1
of investment and consumption.

. Even if the economy is operating on an eptirmal growth path with balance

of payments equilibrium, autonomous variations of th2 parameters-of the systen



|
3
(-

!

may result in temporary disequliibriun,  For e¢xawnle, 1f an attempt is made to

grow faster by reducing tne propa2usities to censume out, of incomesvgenerated

=

in the various sectors of tuae economy, irvestment relative to consumption wili
increase. If investmeat is more impbrt inténsive than consumption, balance of
payments disequilibrium will result. Another example of a change in the structure
of the model is a reducticn in *he terms cf trade and tlhie profitability of

export promotion relative to imﬁort subétituiion. The optimal growth path may
change towards one involving reletivelvy more import substitution. If an

attempt is made to increase the pooportion of investment toward import substitutioﬁ,
to arrive at an optimal groﬁth natly, the currént import bill will increase if
investment in import substifution is wore import intensive than'in export

promction. Again a balance of pawmerts deficit results.

The analveis in this pener wil

bet

run aionz the following lines: |
1) Ceptain'shifts in Fhe structural parameters of the system will
be discussed and their impact on the balancé.of payments speéified

(2)  An initial balance of payments deficit or cne vhich arises
from a change in the basic_parametefsvof the economy can be eliminated
in one of two ways, by a reduction in output (which will generate excess
capacity; or by financing a temporary balance of payments-deficit and
allocating relatively more investment t5 trade improvement agtivities
(export promocion or impbrt substitution). Tor sake of brevity we will
discuss only the latter dlterﬁative.

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

L4

improvement.
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C. The Basic Model

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

consumption Cjy whiie the demand for importable investment foods is a proportion

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

both types less the production of import substitutes.

(1) M = m, c -+ mIVI - P

The nroportion of income consumed varies by sector.

= 1 - %
2) ¢ cy - i+ cp P -+ CX .3

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

n> P’ X

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

I= (l-c) B+ (1- + (- X¥D
3) 1 {1 LH) Hn (1 CP) P (1 cX) X -+
where
M-X

~~
_L\
p—
3
1}

Total outnut is Y.

(5) Y=H4+P+X

1t

C+1I-0D

Let KH, K., and K

X p 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 N

© ;.1 Ao
1<II H 1<}1

q I

1 P
P="——FK = I
kP' P kP

. : £
X = -l]\'— "X = ——-kx I
X X




0

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

X

exports and e is the proportion of T 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. '(All the variables 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 II,P, and X. Thus

[m, ¢y +m (-c) 1 q
Q- my)

(9) (&) M=

+ [ m, CP + .y 1 - CP) -1 ] P

- mI) v ' _ ' | -

+ (mc - mI) CX X
Ay

b = 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
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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 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



!
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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 1s an optimal
point and if (18) holds, R is optimal.

If the condition (7) holds for the initial 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 that eventually production of import

substitutes ‘exceeds consumption of irportables and (7) will no longer

continue to hold. When (7) just becomes a binding constraint, it will continue
to hold only so long as

(200 " P=m C
c

or from (9) and (10)

(21) o 1-¢e, - ¢ _1y €

+ (mc p o c X = 0

3
+
2
¢!
>4

rrd
d
>

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

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 Zmport substitution (the point P in

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

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

Figure 1). This will also reduce the rate of grouvth. The new optimal policy
* L o S -
(e ¥ E*P) is given by solving 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




;’4, . .. . _17_A

dmport substitutes or exports to either reduce the relative demand .for imports
or increase the capacity to pay for them, respectively. In terms of Figure 1,

the allocation (¢

. % EP) must be in the araarABRP if P < m, C or TBRQ if

P >m C. Substituting (10) into (%) (d) we obtain

- , o] gt ,
(22) D= f(EX, EP) E— (e - 1)+ T
where
. [m Cy + m, (1 - c”)] (1 - €y = sp)

(23) ey, &p) = a - w) K.

I it
+ [mc °p + my (i - cP) - % €
(1 - mI) kP
-+ [mC cx + my (1 - CX) -1j €x
(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 == log [ 1+
g e Io f (ex, eP)

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

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

T T ‘Io T
: (25) F= /o Ddt = £ (e, g,) — (&' - 1)

. : 7; ] 1,
0 D, = f (e ) 2F) T



O

In the process of eliminating an iﬁitial balance of payments deficit the
growth rate will not necessarily remain the same. This depends on the particular
(gx , EP) which is chosen to eliminate a deficit and on the derivatives of g
(equation (11)) wi?h respect to ex 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
procesé of -adjustment. Some optimal policy can be specified if a valuation of
the two alternatives (rapid growth vs. rapid self sufficiency is given.)

¢-4. Structural Change and Foreign Aid

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

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

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

import intensity of investment, the immediate result will be a worsening of the
balance of payments because 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» Cp»y C.., are ACF,‘ACP, Ac
gy 3 - L

al < FsN

x? resngtively

the initial change in the balante of payments deficit is
(m_ ~ m) o
(26) o 1 m) (boy U, + dep P+ Bey 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 gubstituted for Do. The total capital

inflow is given by (25).



D. An Tmportant Variation in the dodel

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. Tor 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

<
1) u-= m, ¢ + my 1~ ¢
H

v
P2y

I P I X

- EP) I +nm e, I +m e 1
- P ' X

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

*

m I for my in all equations where

o,

(27? moy o= m (1 - ¢

Equation (13) is no longer linear but is a quadratic function of €x and Ep

In figures 2a and 2b the constraint (13) is drewn concave and convex to the
origin, respectively.. ELither curvature is possible. If (8) holds and (7) is

not a binding constraint, the wmaximum growth rate is determined by maximizing
(11) subject to (13) with m 7 @8 givenr by (27) substituted for e This

quadratic programming problem is very simple tec solve. (The algebra may be a
bit messy). Any combinztion of impoxt substituticn or export promotion (any
point along PQR in Figure 4) may be optimal and e are not limited to corner

i

Point solutions as in the basic mocel.
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The outstanding differences betveen thie medel and the basic model are the

. following: First, in the besic nodel, the choice between import substitution

)

or export promotion was solely <zpindent on the propensities to consume (CP, Cy

and the capital output ratios (L, k,) as in {(16) and (13). 1In the modified

model, the choice is not an either or choice and the propor "mix' between import

substitution and export promotiocns crucizlly depends on the relative import

intensity of investment in the two activitics (mT and my ). Secondly, if for
X p - } .

any reason, balance of payments equilibriuvm ie disturbed, the attempt to

eliminate an initial dificit may actually make the Jeficit worse for some period
of time. The reason for this is that a balance of paymeuts dgficit may be reduced
only by finding an allocation (eX, EP) whibh lie§ ia the area ABRP. If this

requires a change from the current allocation, say (Ae., Ac_ ), then the initial
N .

P
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 iInvestmeat will generally

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

.

initial increase is approximately

(28) AD ~ [(m, -m_ ) de,. +fm ~m ) Ae ] - Y - (0A+m) C]
7 IX IH X IP IH P o) c 0
(1 -n I)

This increase in the deficit, of course, is ecliminated 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 bv an amount AD and then reducing the deficit



g
«

exponentially until the deficit is D T

at which point, the deficit may be

immediately reduced to zero by going back to the old allocation (EX,’EP). The
magnitude of D T is approximately

Flmy - m

ES
} 4 -~ I -
(29) D I ) bey el R - (L +m) C]

T

E. An Illustrative Ixample: The Case of Ugzanda

Uganda is a country of approximstely 7 miilion people with é agross domestic
product (not inciuding subsistence production) of about I 1060 million in 1966.
Its two main exports are cotton and coffee which together accounted for about
80 per cent of total exports outside East Africa12 in the last decade.

Although exbort volume from Ugénda grewv 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

=~

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

the period. ' -._ -

The cur;ent Uganda DéVelopment Plan (1966~71) calls for 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 cf 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.



Ve assume that investment during the plan period will alwdys be 20 per
cent of GDP which, K leaves consumption as a residual,

*
(2 )cC

ool

y-1I

1t

1

E3
(3 ) 1=(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

"splely 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 tarket. 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 b2 quite high.

Uganda had no central bank over the 1954~064 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
payments "problem'. can arise in such a situation. Becauéezof methodsLoff%Vaiuation,

per51stent 1mports of invisibles, and/or net capital exports. however, 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 pér cent cn the average. Assuming that this will
continue to be ture in the future, and agsuming that full capacity output will
be maintained through a combinaticn of government monetarv 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 ) Db=1,5M-X
The production of import substitutes mostly involves the production of

of locally produced

[N

3

G

manufactured goods of one scrt or another or the wnroces

R

food products (e.3., coffee, jams, canned and frczen goods, bakery goods, etc.)

wvhich 1s also considered a manufacturine activity. fceording to the Kenva Census

. 14 - g m - .
of Manufactures  , walue added accounts for only 33 nar cenl of gross output in

-~

the manufacturing industry, while importe acce”™ " for 31 per cent and domestic
pPurchases for 29 per ceat. Assumivg that dorestiz 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 = \Y
(30) v, = 1.437,

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! .
‘ 1o-thirds might be considered as investment in cxport crops. Thus hR,‘the
.vportion of inmvestment Zn the residual scctor, is 1 - €y .10 = .90 - €
] o
“irthermore
sk . ot
(b ) V_=—1
M R
i
e - (.90 - EH)
6c ) V_ = I
( ) R k
R
-nere k_I and k. are the capital/output ratios in manufacturing and the residu--
’ 1] JAN
Sector, respectively. Let us assumce that k., = 4.0 and kP = 2.5,
. vl \
’ Nk ’ A . -
The model now consists of equations {1 through {6 ) and (30), (31) o4
L \ 5 \ \ ]
. . _
{32). 1If we solve all these equations excent (6 ) in terms of Vi Vi ome Vo,
. FS VO : N
We obtain the following solutions.- for T and D:
33) I=(V +V,_ + V) (.2
(33) (W + Vo + ) (2
34 D = -1.52v -1.66V  + .48v
(34) AX 13 R
' ' 33k, .
Differentiate (34) with respect to time and use (6 ) to substitite for
o> VM and VR' .
(35) D= -.76r-X - 426, T+ (174 - 193 €) I
- . JU
. 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 = XO and I = Io’ we can obtain the necessary proportion of

ofa
«

investment in manufacturing at initial levels of exports and investment. ¢ H

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

otherwvise ¢ )

decreases through time or remains constaat. Given the initial
planned ratio between exports and investment, we obtain the following initian
proportion of investment devoted to manufacturing 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

’.l
@]
(D
]
o
-
"
2

138 corresponds with a planned investment in manufacturing of 16 pe:
the current development plan.
As mentioned above, the current development plan calls for an increase in

investment from 15 to 20 per cent of GDP. This implies an increase iir the

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

million. In 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¢,




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

e . (.238) L re
(39) D= [-.362 + ?;—:—gy - (.034 .121 EH) ] YO (e 1)
.762 ' (.238) , o gt .
L s - 1 R 35— -1
005035 - L12le)) - =Py (035 - L 121e) ] Y (e 1
+ D
o]

To calculate the time T réquired to eliminate an initial deficit Do =1 1.6
‘million,‘set D = 0 in (39) and solve for t = T. Integrating D between time

t

1l

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

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

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

-Ol o [+=] co ‘ =] o <]
.02 co o w % “roo 0~
.03 4.2 3.3 6.2 4.1 e 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-

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




payments deficit from growing initially (é*H from Table 1). Note that for small
increases in the proportion of investment in manufacturing although the balance
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 always increasing. .
The most notable conclusion that one can drawv 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 &
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 problemé and their relation to econem’ .
_growth. We place no great faith in any particular formulation as-a model which is
generally applicable for all places and all times. The approach used here is to.
define a balanced growth path and permit random shotks or policy changes to
giye rise to deviations from this growth path. Con&ergence back to the original

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



parameters, €x and €ps 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 temporauy

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 thg’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

ct
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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) economy by Fei and

Paauw [5]

2For example, see Uzawa [18].
35ee Kindleberger [8].
4The seminal article here is Chenery and Bruno [31.

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 cazpital 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 th.

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 inefficilencies
in the production process are very large. See Soligo and Stern [15].

9Dlaz ~Alejandro [4] greatly overstates tbe increase in imports generated
by an increase in investment in import substitutes. He does not spcplfv 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. '

10 . . g . . ;
The assumption cf nmo 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. Pheips
[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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