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. : The Effect of Import Substitution on Foreign LExchange Meeds, Savings

Rates and Growth in Latin America®*

Andrea Maneschi - Yale University

Clark W. Reynolds - Yale Univeréity

I. Introduction. The widely different growth performances among less-

developed countries during the past twenty-five'years, and especially among
those of Latin America, are a challengq to the éxplanatory power of development
.économics.. Economiéts who are accustomed to neoclassical theories of interna-
--—-—tional trade and'gfowth~seafch-for“an'answerlto thése disparities both in the
| systems' respective market imperfections and theif,abilities to increase desired
_savings rat;g*ﬁq achievé socially 4e£ermined target growth ratés. For this group
.v'the ultimate constraint on growth is domestic savings capacity. There is alwéys
in brinciple‘an exchange rate for the open economy which will insure that the
tkmérginal efficiency of a unit of domestic Tesources will equal that of a unit
.of imports. Anylinflow of fofeign savings will.merely serve as a supplément to
| :domestic savings. |
To other analysfs of the process‘of trade and érowth this position is untena-
ble, siﬁcermarket imperfections, both internal and external, are fécfs of life

with vhich the policy-maker and planner must deal. Due to both pragmatisﬁ‘and

the convenience of the assumption for model building, it has become customary

to accept price relatives and market imperfections as given, at least during the
time-horizon of the'analysis, and tp regard excess demands for goods and servicesg

‘as capable of relief through trade. It is this approach which has given rise to

: the concept "foreign exchange constraint,"

e

*¥The authors gratcfully acknowledge comnments received from various mem-
bers of the Yale Economic Growth Center, including visiting Research Associate
Staffan B. Linder. ' :
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A third position; somevhat hetween these extremes, is beginning to assert
_itself today as a bridge between the methodology of developuent planners and

theoretical models of trade and growth. While it is convenient to regard market

. structures as rigid, and elasticities of demand and supply as sticky, if not

completely ossified, and while "economies at the lowest stage of development may

be closer to these assumptions, the very fact of development makes the use of

such assumptions logically inconsistent. Resources are reallocated in the pro-

duction process as scarcities arise, consumers do respond to relative price

changes, and the very possibility.to save.and invest is reflective of the degree
- of internal flexibility of the system as it is acted upon by exogenous shocks
_which are customarily felt through the foreign sector and measured by the

~ Mcapacity to import" baromecter.” As the process of development begins to occur,

such changes in the structure of supply and demand take place with increasing

¥ s

intensity, reflecting uaderlying changes in factor availability, technology,
income distribution and tastes. They are responses to what might be called the

evolution of comparative advantage.
It would be most illustrative of this process of evolution to be able to

~specify empirical production functions, at least for major sectors of a developing

economy, and to prepare indexes of factor stocks plus technology, to estimate the

lIn this paper, "capacity to import" is normally defined as "the capacity to
import gencrated by exports of goods and services." Net autonomous and induced
capital flows are not included, since they are less-reflective of the potential
for growth occasioned by changes in the domestic structure of production, alrhough

“such changes will in themselves alter rates of return on capital and give rise to

an additional flow of foreign savings over and above that implicit in a balance
of payments deficit on curreant account.
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structure of final demand, and then to comparé»the set of price relatives result-

I ~
~

ing iﬂ a state of autarchy to those faced in the world market. By establishing
such rélationshipsrfor any point in time, and then comﬁaring the trade effects

of alternative?rates of factor growth, technology and final demand-o§er time,

one might assesé the distribution and grbwth effects of an evolufion in "compara-

* tive advarntage" at least under ceteris paribus assumptions for the rest of the

world, pfovi&ed that the nation being énalyzed was a price-taker in the Qorld

_<mharke£. Within such a hypotheticél analysis thé émbigubus concept "import substi-
tution"fwould find its proper place, as a term ﬁhich’attempts to synthesize the
céngeries of supply and demand effeﬁts'which are reflected iﬁ pro—-or antiftrade—
baséd growth, Apart from the lack of a precise‘définition for the term, it is
-iﬁportant to note tﬁat import substitution may ultimately promote export expan-
sion and therefore increased imports (while of-course - changing the composition
of traded goods). ’

-:Although such an analysis is-conceppually-possib;é, it is utopian owing to
‘limitations of time, statistics, aAd technique. This paper therefore repfesents
an atgempt to quantify the nafure and extenf of import—gubstiﬁution by three- |
vstage ieast‘squares given available data for selected Latin American countries.

The model employed for this purpose, as described in detail in Part II,
:utilizes quantum indexes for six countries, Argentina, Brazil, Chile, Coiombi;,
Méxiﬁo, and Peru, plus a ﬁérms—of-fréde adjustment to.;ccount-for the single
most relévant set of ptice relatives in an export economy, gnd estimates functions

relating to savings, various categories of imports, the construction component

of gross investment and growth of income. We have estimated the above relationships




since 1940 for two countries, and since 1951 frr the other four, breaking the data
into éhbperiods vherever pessible. The coefficients derived from the model re-
R .

flect a pattern of impoft—substifution vhich has'varied widely among thesec coun-
trics and within ecach country for the years considered.

_First, the fates_of“growth of income,‘expogts, and investment of the'six
countries are compared and contrasted in Part iI to illustrate the need for more

v

‘detailed aﬁalysis; Then a description of fhe model and its prihciple resultg are
presente& in Séctién III. In Section IV the findings are interpreted as they
‘3nfer differences in the underlying strﬁcture of the respective economies and
,;hangéé,in the structure through time. InvSection IV some conclusions and possi*
bié policyl;ecommcndations are offered in the light of these findings.

Ii. Disparities in Growth Rates for Selected Latin American Countries

..Thc simplest models of trade and grdwth imply identical rates of growth for

exports, investment, and output (6, 8). Others suggest stages of growth through

7

vhich export economies gradualiy pass, freeing themselves from dependence'upon
trade through impor£~substitution (9).  Some wrifcrs have even suggested

~that tﬂe process of trade-induced growth will.be self—defeating if left to simple
market'forces ). ‘ Theories are not Iacking to describe the procegé, bué

little has been done to quantify the relatlonshlvs betwcen tradc and growth in

o

terms of formal models so as to shed light on the actual import SUbstitution
’ . b R

: . U | :
process in Latin America.” . . ' : L. : .

"The first step in this direction is to examine the behavior of the three

‘key variables in each economy, exports, investment, and income. If the rates of

;. .
An oxtcn°1v; literature on the QUbJGCL has been prepared by the Economic
Commission for Latin America (e.g. /12/), over the past two decades, including

inva]uable statistical uou1ce material.
. »



growth of these variables were to féilow similar patterns in each country, aqﬂ if
they showed greater diQérgencies among couqtriés than within then, the task

’ WOuid be immenselfvsimplified. However, Table 1:reveals no such symmetfy

 for Latin America. Even the most pessimistic assumptions about the qualify of

| the avaiiabie déta do nog alter‘this factl L |

For example, the three cougtries showing the fastest rise in iﬁcome during
.the fifties_inéluded only one (Peru5 which ranked highest in export growth.

T@o of the three leaders in expori,growth (Chile and Argentina):ranked last in

_ growgh of income. Moreover, no perfect relationship between éxports>and invest;
ﬁent-caﬁ:bé seen, alfhoﬁgh.this paftern is definitely clearer than any of the
‘others. The four.leaders in export growéh also lead.in investment growth during
" the fifties; Yet Peru is first among these in exports and last in invesfment.
Still more important-fbr thé reiationship-betweén trade and growth, Chile and
Axgentina are among the top threé in export énd investment.growth vhile at the
botfpm of the liét whsn it comes fo increases in ihcome.

Furthermore, the ipternal patéerns of growth of ghe.three countfies for which
the data haverbeen analyzed by subperiod, Mexic;, Peru, aﬁd Chile fail to re-
veal any simple trade—growﬁh relationships. It is true thét in two of\gﬁe-
fhrée cases (Nexicq and Peru) the beriod of fastest growth is the same for allA

three variables. But in Mexico exports lagged behind income in the second

 (slower) period, while in Peru they led income. In the case of Chile the behavior

is still more puzzling, since investment grew much faster than exports in the

forties while the reverse was true in the fifties, and income grew at approximately

the same rate in both periods. ' " ' , .



Table 1

.
DOME

GROWTH RATES OF GROSS STIC INCOME (GDY),
" CAPACITY TO TMPORT (X ), AND GROSS INVESTMENT (1)

JN SLELECTED LATIN AMERJICAN COUNTRIES
- -—(in percent)

PERIOD II PERIODS I & II

PERIOD I .
Mexico Y ‘ 6.7 5.8 6.1
X_i 8.0 2.4 5.3
I 13.1 5.4 8.6
(1940-50) {1951-62) (1.9£0=62)
_ Peru Y 3.8 6.5 5.3
1 . 4.0 10.2 7.7
. I ) N-S.T- ° 4-3 l"-l .
(1951-60) (1956-65) (1951-65)
Brazil Y ees 5.1 ven
..1. e o o N.SITI ..l.
I : o eae ‘3-6. . e
_ : (1950-63)
.C'Olonlbia Y o6 e _'3. 9 | o ee
x.-l e ¢ ® NISIT. e e e
I .. 2.5
(1951-62)
Chile Y 3.6 3.6 3.8
- _1 NoSoTa 3-.5 2-1
I 7.7 : 5.7 5.6
(1941—5Q) (]95;—63) £1941—6?)
Argentina Y cee 2.7 T e )
.-1 ..... "._2'7 L 2 AN ]
: I ) ees 5.0 e s
(1951-63)

;.. z Dat

-

Nn StTo
s

a not available

no significant trend in the variable.



Theée observations suggest that while there is an unmistakable set of inter-
dependencies among exports, investment, and %né;me,'the rela#ionships aré not

sufficiently simple and linear to be acéomodated within the confines of the most
eleﬁentary trade—growth models mentioned aboﬁe. Allovance must be made for

the process of import substitution which has radically altered the nature of

certain iatin American economies while failing to alter that of others. The

model presented below attempts to illustrate this essentially"non~linear"

process within the framework of a set of linear equatiomns.

-



YIX. The Model : _ . -~
‘The vériables used in the mocdel are the following:

A) Endogenous variables

*

Y = real gross domestic income (GDY) at market prices.

SD = domestic savings.

- M = total imports.of goods and services.
. . ‘ ’ hd
M, .= imports of consumer gogds.

= imports of raw materials, intermediate products and fuels.

M, = imports of Jadustrial, agricultural and transport machinery
-and equipmgnt.

M, = imports of services.

S

'1This is equivalent to real gross domestic product adjusted for the terms
‘of trade effect. Various expressions are used to designate this concept in
Latin America. It is known as ‘'ingreso bruto interno. . (real)" in Argentina,
Colombia and Mexico; "producto geogrdfico bruto" in Chile, and (on a national
rather than a domestic basis) "producto nacional bruto real ajustado para
reflejar los términos de intercambio' in Peru. It is identically equal to
. Pe
X(§~—— - 1), vhere X is the value
m

real GDP plus the terms of trade effect

‘of current exports in base year prices and P_ and P_ are indices of export
and import prices related to the same base ygar. AS pointed out in (2 -
pP. 31), real GDP is the more suitable concept for analyzing output changes
-whereas real GDY is.a better index of welfare changes over time reflecting as
it does the nation's purchasing power over both domestic and foreign goods. As
our paper relates the pattern of import substitution inter alija to the growth
of the purchasing power of exports we have found the GDY concept more relevant

" although we admit that in certain structural equations GDP would be a better
measure., : :



~

| I = gross fixed investment. - -

. . . 1
= investment in construction .

-
'

ot
i

domestic output of industrial, agricultural and transport .
machinery and equipment.

B) Exogenous variables

.~ _ X = purchasing power of exports of goods and services.

X~l = X lagged one period.

I. = inventory investment.
inv

‘Most of the above variables are expressed in constant domestic prices

of a givén year. The import values are generally C.I.'F.2

) lIn the case of Mexico this includes investment in-installations, as
defined in (1, pp. 13-15).

2Note however, that (i) total imports for Brazil and disaggregated
imports for Brazil and Colombia are expressed in 1955 US $ and (ii)
disaggregated imports for Chile are expressed as quantum indices (1947 = 100);
except that the ii, series in Chile and Colombia were available in constant
domestic prices. \Moreover, (iii) the value for M, in the case of Chile,
Colombia and iexico represents domestic valuation after allowing for customs.
dutiles, domestic transport costs and commerce margins. The magnitudes of ~
the estimated coefficients in the equations relating to the variables mentioned
in (1), (ii) and (iii) should therefore be interpreted with care. For our
purposes, as can be seen-below, the ratios of these coefficients to their
asymptotic standard errors are of greater interest and these ratios (leaving
aside the thorny problems associated with the choice of appropriate deflators)
" are unaffected by the choice of units. '



10
We use a simple éggregative rwodel in order to highlight the pattern
of iuport substitution. Its specification differs somewhat among countries
~depending on data availability. These differences will become evident

--- .——from-an exemination of -the -estimated structural -equations given in the

: Appendix. The genefal form of the model is the following:

-

(;) T : SDl= s, s ¥
(2) M= m + Ty X__1 4 m, Y
‘3) | MC.% me, F Moy Xy tme, ¥

(4)  Mugp = Mre * Trypr Xop t Prgpn ¥

‘5) : . HK = oy + By X~l + ™. I

®) L MeM RN -ﬁ;-is '
o SptM =T+ I EX

(8) X tagetign T

(9) I = IbK + I+ ﬁK o

(1) . Y-Y,=b +b T,

-~ ~

" The model consists of 10 equations  in the 10 endogenous variables listed
_ above. Apart from the constant term it contains the two exogenous variables
X_, and I, i . me her : -
-1 inv + X (since Iinv and X only occur 5ummed together they may be

amalgamated into one exogenous variable) and the two lagged endogenous variables
. 0" vt ' *

Y~1 and I_l. It can be readily verified that all equations are overidentified.

Before describing our estimation procedure we shall briefly discuss the nature

. of each equation.
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' Eﬁ. (1) relates domestic savings linearly to GDY, where domestic
‘savings is defined as the savings of the couhtry's factors of production

whether domestically or ereign owned (thus including net factor income

»

_vhf_r__ggiééhabroad).'

N i .. . Eqq. (2) - (5) are import functions relati;g total imports and
_threenbut of four import categoties“to&twouseﬁaréte "budgetvconstrainté",
namely Y ;nd X, (except fqr Hk which.is related to I and X__l).1 They
differ from the import functions.noimally foﬁnd in gr&wth models which relate
.; : '~_-imports of Qoncapital godds to aggregate or sectoralloutputs and those of

______ capital goodé to total investment,~.8uch functions postulate a.complementarity
Betweeh.domestic and importéd factor inputs (or coﬁmodity outputs) which in the
«~. - . ‘case of most”Latin Ameficén countries is simply not bsrng out by the facts.

. As we observed before, the prevailing tendency, especially since-ghe Ko;ean
; . WAr, hasvbeen for the capacity to import (represented in our model by an)

. to grow at a slower rate than either GDY or I. Such differentials are

maintainable only in the face of a decline in what have too often been assumed

- fo be downwérdly rigid import coefficients with respect to GDY or 1.2 Our use
. -
ui o 1The omitted import category was selected on the basis of trial-~ and-

exror or of data availability. Thus M, rather than M, -was selected for
Mexico (the functional form remaining unchanged) both because the data for MS
_ was available and because the fit turned out to be closer than with M,. For
.- ) Mexico an additional type of imports, "frontier" imports (MFR) was ingroduced,
as explained below.

21n fairness mention should be made of those models (e.g. 10 Model B) .
.~ - which have incorporated in at least some of the import functions a domestic -
' foreign price relative as independent variable, thus permitting some escape
from absolute import rigidity. » -
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of both Y (or I) and X . as explanatofy vériables, combined with a knowledge

-1
of their relqtive gfowth rates, allews us to ascertain the existence and
: cxaﬁine the'nature'of the process of import substitution over time.1 We )
---—can -thus—reach sbﬁé conclusions*regér&ing the degree of emancipation froﬁ
the foreign exchange constraint attained by or énticipated for the various
~_c0untrigs,sfﬁdiéd.
iqq. (6) and (7) are identities. The first of these may be used to

calculate the "missing” import category as a re51dual between total 1mports and

the remaining categories; the second derives gross fixed investment from domestic

. llt may seem misleading to.look upon X_; as an "explanatory" variable of
imports without adding to it net autonomous and perhaps also compensatory capital
‘movements. Our analysis, however, is based on the assumption that in the long run
the total capacity to import of the Latin American countries will depend on the

.. purchasing power of their exports, X .. If net autonomous capital movements, net

~ foreign investment income and amortization of trdde arrears and balance -of~

. payments loans are added to X ., the resulting 1mport capacity" measure for Latin
‘America as a whole with the LkCGpthﬂ of Venézuela has not differed appreciably
from the value of exports during the fifties and the difference has become even
smaller in the course of the sixties. Even though compensatory capital moveuments
may have served to palliate foreign exchange scarcity in the short-run, such
financing is usually precluded in the longer run with which we are concerned. The
interesting question to ask of a country for which X ., has grown on the average
more slowly than GDY is how its various categories of imports have adapted
themselves to the longer term import constraint approximately represented by X-la

-

2 X . . e

One of the authors of this paper is currently investigating the nature
of the concept of import substitution and has found some theoretical justification
for the form of the import equations given above. . :
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-savings, imports, inventory investment and exports. Eq. (8), which makes
ICI a function of I, expresses a relationship between total fixed investment

- -and that part of it devoted to residential and nonresidential construction

. -————and—public works. - I_ —is-obtained as a residual between total fixed investment

DK

in identity (9).

_and ICI + MK

A“NThe.final,equation»(IO)waftempts to relate the increase in GDY over that.

of the previous year to the previous year's gross fixed investment. Various
. P P S y 4 .

attempts were made to estimate more sophisticated production functions in terms -

-,of impoftedJapd.domesticaily producgd capital stocks in the case of ﬁexico,
but the resﬁifs obtained were ététiéti;élly insignificant becausevof multi-
collinearity. In the estimation of (iO), Y - Y;l was ;reated as a single

.enddgenous vériable.
}; ' To appraise the model as a whole it is intergsting to.set out its eptire

causal structure. This is symbolically expressed in the following diagram
1 ) .

in which causal relationships are represented by arrows and which is seen to

give rise to a non-cyclical causal chain:

(XIIiHV) S

I

v
it

Ill
Y N Y
-1 > GI
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The model therefore satisfies one of'the necessary conditions for
‘recursiveness since the matrix of coefficients relating to the current endogenous

--variables may be rcarranged in the following triangular form:

1 0 —0- =0 0 0 0 0 0 0
-5, 1. 0 o0 o o o o 0 0
{-ag, 0 1 o .0 0 0 o 0 o
e 0 o 0 0 0

m, 0 0 0 1 0 0 0 0 0

0 -1 0 0 -1 1. 0 0 0 0

0 0 0 o - o my, 1 0 o 0

0 0 0 0 0 ~iopy O 1 0 0

o o0 0 0 0 1 -1 -1 1 0

o o a1t 4 1 o0 1 0 o 1i

~ each row of which'refefs to a different equation and is multiplied by a

column vector of éndogenous-variables which in row form may be written:
' Y . .
[ Y S hc “RMF M | I MK, ICI IDK

It seems, however, too restrictive to assume that the contemporaneous -

12,

covariance matrix of the disturbances in differcnt equations is diagonal, this
being a neceqsary condltlon for obtaining consistent es timators by reg,rcss:mo i
each endoggnous variable located on ‘the diagonal- of the’ above matrix on the other,

jointly dependent and the predetermined variables in the equation.l

lThe properties of recursive nodcls are discussed in Nallnvaud (7,
Pp. 59-62 and 511-14). Though discarding recursive estimation we shall adopL Lho
third assumption necessary for recursiveness, namely that all disturbances are
serially uncorrclated with the disturbances appearing either in the same
equation or in the other equations of thc model. o

_'-.I : .. . * -~



15

To.obtain consisfent estimates -of the coeéficients of fhe model and
ét the same time allow for contemporaneous ihterdeééndencies between the
;dis£u;bances of different equations we estimated it by three-stage least
j~~4f~squéres'(38LS).l In the first»stage the reduced~form equations for f
- and I vere estimated by regressing these variabies on all predetermined
v;.(exogeﬁous and lagged endogenous) variables fouﬂd in the model.2 The calculated
values.éer and I,_denoted by YE anﬁ IE, vwere then used as instruments for
the corresponding observed values in the_strﬁétural eqﬁations of the model
. (gfter elimination of the identities) to obtain two-étage least-squares
(ZSLS) estimates. The contemporaneous‘covariénce_matrix of tﬂe’residuals
6f'thoée equations was used>to derive 3SLS estimators, the advantage being
a gain inasyﬁptqﬁic efficiengy with respect to the 2SLS astimator§.3 In the
>lﬁAppendix, we present only the 3SLS estimators pogether with the ratios of
these estimators to their_asymptdtic standard e%rorsf These ratios are.in
" general higher, sometimes.consiﬁerably higher, than the_corresponding.2SLS

ratios, as one might expect from the asymptotic properties of these two estimators.

~

1The program used was the Program for Computing Two-and Three-Stage
Least Squares Estimates and Associated Statistics, by A. Stroud, A. Zellner
and L.C. Chau, Dec. 11, 1963 revised by K. Thornber and A. Zellner, 4 July -
1965 (Social Systems Research Institute, University of Wisconsin). ' '

- . - o

_ 2The modest size of our model permitted this without our running into
problems. either of excessive multicollinearity among the predetermined
variables or of insufficiency of degrees of freedom. These difficulties
_in larger models are discussed by F. Fisher in ( ).

3See ( 11).
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. IV. Interprataticn ef the Results obtfziuned for each Struciurzl Relationship

. The results presented in the Anrendix may Le interprated either b
i’ i y . y

5

equation or by couatry. We shall begin with the former,

Eq. (]) : Domestic Savings . :

The fii obtained was in general satisfactory except in the case of
two ten-year sulperiods in Chile.and Peru. Separate investigations of
_ the behavior of the savings ratio over time havé shown this to be one of

. the most stable ratios in Latin American countries, ia general more so

than the investment ratio. Its stability seems to have been greater in

dater than in earlier subperiods.

- Eq. (2) : ( Discursed Below )
Eq. (3) : Imports of Consumer Goods

" Since the early fifties, these have stagnated or even experienced
. ‘a olight downward trand in all couatriesz considered except for Chile and

Peru. These results avre consistent with the commonly held view that
. , .

the consume: goods sector is that of "easiest™ import substitution. Chile
is an interestirg exception to this both because for the period 1941-63 as

s . ' . ’ s epas
a vhole H(;has tendad to rise and because a significant downward trend

" in the forties was followed by a rise duriﬂg the fifties and early

. 'sixties vhich was more closely related to GDY than to X .. In Peru, as

1
onc night be led to expect from the growth rates given in Table 1, M,

° . L3

vas more closely dependent on X

1 than on GDY except during the period

1956-65 in uhich X_l arew at the phenomenal average rate of 10.2% p.a.

The usual caveat is in order regarding the difficulty of interpreting
.asymptotic properties ard relating them to their small-sample counterparts.
Thus vheu we speak of 'significant' or 'highly significant' coefficients
these terms should be teken as suggestive rather than statistically
rigorous. o S .

16



Equation (4): Imports of Raw ilaterials and Fuels

Here we find considerable diversity from one country to the next. In
; Argentina, Colombia and Chile these imports are highly sensitive to income changes,
~ indicating a certain vulnerability to balance of payments crises because of the

in total imports. In the case of Chile this

vw_“_conSiderable_importance,DfﬂﬁRNF

vulnerability seems to have been increasing over time. Brazil must also rely to

__an uncomfortably great extent on M Mexico, on the other hand, has succeeded in

RMF *°

insulating its income growth from the need for MRMF to grow pari passu . This

insulation was ecffected during the fifties and sixties, the significance of the

~  coefficient with respect to X . being much greater than that of the coefficient

1 .
wifh respéc£>to Y in spite of a much iower growth rate of the.former than of thg
_jlatter. This has'béén partly due to México's abiiity to substitute for fgel
iﬁports to éuch an extent as to_ﬁe able to reduce their absolute value since 1957.
" In Peru, the higher-&ebendence of HRMF on X1 t?an.on Y, as in the caseléf most other

import categories, was not due to import substitution since the average growth

rate of X--1 was in both subperiods_higher than that Y.

Equation (5): Importé of Capital Coods

-Argentina, Chile and Peru appear to rely heavily on imported capital goods

-~

. for their investment. Brazil and Mexico have instead gone a considerable way

towards freeing themselves from this constraint. The case of Mexico is of

-

particular interest since a high dependence of I on MK during the forties was

which was much greater with respect to the im-

.. succeeded by a sensitivity of'MK

port constraint than with investment in the fifties and sixties. The estimates

for Colombia seem rather puzzling because of the greater dependence of MK_on
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X 1 than on I. Any intcrpretation of this phenomenon should take account of the

lack of any significant trend in X 1 during the period under examination.

- Imports of Services: “"Frontier Imborts"

Imports of consumer goods'into‘Hexico show a slight, if statistically insigni-
-"——ficant;~downwafd trend since 1950. We, therefore, regressed twé other iﬁport
categories fo; which data were avaﬁlable, namely, imports of services and frontier
.—-Jdmports. .Tﬂe former inciude Fourist expenditure‘abroad, foreign investment income
and interest on governmeﬁt borgowing abroqd, aﬁd,are significantly correlated with
GDY. Frontier iﬁpprts consist of imports relzting to the Mexican-U.S. border
;ope wvhich escape classification by typerof commodity.’ Since. they probably consist
mainly of conQUmer good; and since their value now éxceeas khat of Mc, it may
be argued that their éreafer dépendence'on f than on Xhlrinvalidatés our previous
-conclusion of a highly successful import substitution in the consumer goods sec-—
..tor. It should, however, be.borhe in mind thap_the relevant causal variable is the
type of income flow peculiar to this border zegiﬁn,‘é sizablé componént of whiéh
' consists the income of Mexiéan migraﬁory;workers who fiﬂd jobs in the'U.S. Mbre;
over, the fact that frontier gxpofts'are.glmost tyice as gieat makes it hard to
reéch conclusions on either thé practicability or.desirabil@ty of import éubsti-

tution in this class of comnmodities.

Equation (2): Total Imports o : e

On an overall basis the countries for which the import substitution process
»

scems to have been least successful are Argentina and Chile, countries for which

(especially the former) the sensitivity of total imports with'respect to income

‘is higher than with respect to the capacity'to import. In Chile some improvement
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to present an intermediate case, total imports being approximately equally sensi~

--tive with respect to X . and to GDY. The.Peruvian results are once again

1

- ———iddosyncratic—to-that-economy ,—since-the-need- for-import-substitution-has-hardly

been felt. Brazil and Mexico reflect the highest degree of adaptatibn to the

,_}‘_mimport‘capacitywconstraint. -This. _adaptive.behavior for.the.Mexican.economy is

illustrated by the changing significance of the coefficients of M with respect

to X_l and GDY by subperiods. h

'Equation (8): Investment in Construction

. Investrment in construction has borne a fairly steady relationship to total
,}gfoés fixed investment in most of the countries examined and particularly in Mexi-

-co. Those countries in which X_. has on the average grow more slowly than GDY

1

-and for which NK has been more sensitive to X . than to GDY are therefore, in
. a8

-

general, those which have been able to develop their own capital goods producing
industries. Mexico and probably Brazil (for which data on ICI were not available)

fit this description. In analyzing the pattern of investment in Latin America it

-~
~

seems warranted to postulate a fairly rigid relationship of ICI to I but a
flexible one of MK to I (and therefore of IDK to I) in those countries for which
sufficient market size and enlightened public policy have been instrumental im

_establishing an indigenous capital goods industry. In such countries IDK, the
domestic output of machinery and equipment, is then obtained as a residual between

I and the sum of ICI and MK’ the latter variable being closely related to the

overall import counstraint.

is discernible in the second subperiod as compared to the first. Colombia appears



Equation (10): Increase {n GDY

. Iagally this equation is intended to establish a link between the GDY'$ of
successive years and thus reader the model truly.éynamic. The model could then
be u;ed to sgmulate-the growth of an economy subject to excgenously given time
} ““.M;path,of X.;..Uhfortﬂnately, the results we obtainéd fell below expectation.
;Except for Mexico and Ch;le, the coeffigients df‘Y-Y_l, with respect-to 1_1,were
either ipsiggificant or of the wrong sign. Subééquent experimenté using the
breakdowﬁ‘of investment into its compbnent'parts were more encoﬁraging,lbut still
unsatisfactory. . The incorparation éﬁ a pfoﬂuctiénifﬁnction into the model is

hampered by the widespread lack of reliable capital stock data, and warrants con-

siderable further research because of its fundamental impontanée.

. lA discussion of the econometric analysis of dynanic models is found in
(5, pp. 373~378) and F. Fisher (3). :



V. Interpretation of the Results for Peru, Chile, and }Mexico
! ~ :
In this section we have selected for brief examination Peru as an illustra-

tion of the pattern of trade-induced grewth in a traditional export economy,

Chile as an unsuccessful attempt at import substitution, and Mexico as a successful

- one.

Peru . A simple trade—grow£h model fits the behavior of this economy better

than ;;y ot;ér. When the capacity té import displayed a rising rate of growth - - i
betwveen periods one and two (the éecades éver}ép),.$§ didrsavings and investment,
tﬁe dqmestic marginal savings rate rising sharpiy.between the early fifties and
early sixties. Capital goods-iﬁports were‘elosely related to investment demand.
Litfle or no import substitution éccurred, nér gés it necessary since the rate
‘of growth of exports rose to average iO.ZZ between 1956 and 1965, ieading that of
income by a comsiderable margin. One must look beyond the model for an explana-
tion of the factors.leading to this pattern of'growth. Certainly,_the pro-trade
biaé of public policy in recent fears, Fhe'iimited napionalmarket resulting from
unedual family and regioﬁal income-distribution, the small size of the economy and
_exceptionally goo& fortune in the export market héve been contributing factors.
The reéulting growth pattern has closely resembled that 6f'the traditional export
economy in the 19th century. Whether it is a viable pattern inrthe loﬁger Tun is_.
an open question. It is certainly hard to derive any policy prescriptions.wighout
payiﬁg due consideratidg to the "fallacy of compositioﬁ". | .

- Chile In many respects Chile is similar to Peru, having a small population,
income, and considerable inequality of wealth. It doés ﬁossess a significant urBan
~"middle class'pylatin American standards, reflecting a public policy to réduce the
aineqﬁality in the pattern of income distriPuLion'yiﬁhoutIradic;liy.algering that

of asset ownership.
! . N o
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AlthOUgh in the forties both Peru and Chile attempted‘a policy of imporé
SUbstitQticn, Pefu had reversed this policy by'the fifties while Chile continued
it. The Chilean ca%acit& to iﬁpo%t showed no sighificant trend for the first

~period but rose gradually in the second, thus givipg the country the possibility
__of'iiﬁpensifying‘the impprt—substi;utjoniprocess after emphasizing the ﬁeed for
it. Yet the econony les not shown any difference in its rate of growth of GDY in
the two éubperiods;(Table 1). Our resylts indicate that the ecohomj's marginal
'Séyings rate haé beén low and declining over the two periods, and capital gooas
.i ~imports have remained highly relaged'to‘investment demand indicating little or
5 i1 imp;r; substitution in this sector. The incremental output—éapital ratio
which was iéé.gnd almo§t significgnt in the forfies fell though becoming insignifi-
cant inlthe fifties.” Intermediate géods, rawv material and fuel imports remained
~closely related to income in:the fifties. Even in the c6n3umer goéds secfor,
which is of;eﬁ the first to undergo aAprécess of imppft substitution, this did
not occur to any significant extent after the éarly'fifties. !

The apparent failure of the import_substitution pglicy in Chile, along with

a slov rate of growth of exports, must partially exﬁlain both the failure to in-

_erease the rate of savings and investment and the relatively low rate of growth
of income., It is possible‘tﬂat thé structure Qf-comparatiVe adyantage ;hs so -

distorted by forced import-substitution in thc_forties:that export growth itsglf
suffered from tﬁe policy. _Chile isvpérhaps-a case_in yhich arsmail.COuntry, in

attempting to free itself from a trade constraint on growth, lost rather than

. gained in the process in terms of the actual import substitution achieved.
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Mexico Mexico enjoyed a rapid rate of growth of income over the entire
period from 1940 to 1962, despite the fact that the growth of import capacity -
declined substantjally over time. This was due to aisuécessful iong—run process

- of import substitution which eventually included consumer goods, raw materials,

____ﬁuels andteven_capltal goods,ttourtxesults clearly. 1llustxate the nature of

_this process, which permitted the rate of investment to rise sharply in the
forties and stabilize at a_high-level during the fifties and early sixties,

Import substitution occurred initially in the consumer goods sector, con-

sumer goods imports showing a slight downward trend with respect to income in ‘the

second subperiod; It already started tc take place.for raw materials and fuels
in the fortiéé, and by.the fifties included 'producers goods as well. Independent

research on the Mexican economy suggests that the rapid rise in savings, invest-

,ment; and output during the forties was duc in large part to the increasing inequali-

ty of income distribution arising from export expansion. Meanwhile public invest-

ment in social and economic infrastructure had been occurring which by the fifties

i : : o
had slowed or even reversed the trend oﬁ-income inequality, expanded the rate of
urbanigation, and permitted import competing indgstries to realize scale economies.
Had it not Been for the distributive and allocative effects of public policy, and
especially those leading to improved factor mobility, it is unlikely that import:
’ substitﬁtion would have been as successful as the mtdel indicateé. Under different

-

circumstances the growth rate during the fifties would have been much slower, and

much more dependent upon the capacity to import, than was actually the case. .

One of the authors is preparing a monograph on the structure and growth of
the Mexican economy from 1900 to 1960 in which the process of import qubstltutlon
-recelves special attention. :
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" Conclusion

i . . . .
The model and the results prasented above have attempted to quantify the pat

tern of impbrt substitution o£ reveal.thc-lack of its existence (possibly due to
the lack of a need for it, as in the case of present—day Peru) in sémé of thé
';ﬁost“important Latin:Américan countries. We cannot émphaéize the limitations
inherent-in.an aggregative model'of this kind. More gatisféctory results,
mparticu}afly as regards production relationships, would be obtained by disaggF¢,
gation of the econom& Ento several sectors, or at least into industry, agricul-
.
_ ture apd services. A more detailed study of each country's economy is needed
.to'indicate in each caée thg_re;soné for success or failure in the chosen
- idmport substituting strategy.
.jj o By disaggregating imports into variogs categories? howvever, we hope to
have shéwn that the ?igidity of iﬁport coefficient; with ;especf to dpmestic
-income or to investment foupd iq maﬁy opén—econqmy growth modeis can be a
dangerous oyeréimplificgtibn and Ean iesglt in vasfly'overstated foreign ex-
change needs when the models are.used for projection purposes. By this we dg‘
not wish to imply that an escape from such rigidity is an easy process,. or
that it can be accémplished at all if eigher ah adequ&té-market size or an

adequate political will are missing. A radical alteration in the pattern of

~income distribution may be a necessary, though not sufficient, precondition_for

this political will to exist and ensure the continuation of the import substi-

L ]
tution process once it has been launched by an initial concentration of income

accompanied by high rates.of saving and investment.
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Period

~Coefficient of

YE

_Cbefficient of

. YE

-469.5
(-1.557)

0.5799
(10.26)

~0.01598
(“23681)

thelr asymptotic, stand

Mexico.
1940-62  1940-50
~4044 . ~8652.

A=4.712) (~4.321)
0.2346 0.3032
(29.28) (9.968)

Table 1

1951-62

SAVINGS

599.0
(0.3376)

0.2000

- (14.86)

11941-63

174.5

(2.588)

0.07186
(4.526)

Chile.

1941-50

~-21.38

(-0.1304)

0.1379
(2.664)

IHPOPT9 OF- RAW MATERTALS AND FUELS

-1118.
(_10969)

0.2924
(3.054)

0.03207

-(2.345)

(IRIF)

~423.7
(0.3550)

0.6359
(5.704)

~0.02296
(~3.165)

27.54
(1.769)

0.04564

(0.9122)

0.01899

(4.202)

98.03
(1.695)

0.003720
(0.04015)

0.002433
(0.2448)

The fngures in plarontheses are the ratios of the estlmates to

1951-63

~32.36
(0.2024).

0.09923
(3.053)

~25.62
(~0.7780)

0.02159

.(0.2846)

0.03177
(3.295)

ard errors and are hence analogous,to S~ratios.
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Argentina

©1953-63

-89.47

- —(-1.197)

0.2904
| (3.588)

" .30.22
(~0.91£41)

--0.06170
(-0.3376)

0.1038
(2.406)

Brazil .

1950-63

17.68
—--(5.059)

0.06525
(6.583)

. Colombia

1951-62

SAVINGS

1857.0

(2.662)

0.1160

~ (3.416)

"~ Peru

© 1951-65

303.8 -
(2.288)

0.157
(7.501)

IMPO2TS OF RAS

93.68

(0.8353)

15.62
(4.771)

1.191
(4.841)

~58.60
(-1.249)

0.02395
(2.513)

0.01068
(7.021)

MATERIALS AND FUELS
(MIRMF) .

711.5

(1.723)

0.3822
(6.347)

-0.001987
(—0.1208)

"Peru - Peru
1951-60 1956-65
7537, 1529.
(2.236) “(0.9375)
' 0.06695 0.1780
(1.046) - (7.699)
255.8 698.8
(0.3476) (1.036)
0.2986 0.4084 -
(2.160) (5.574)
0.02112 720.007062
(0.8210)

(~0.3182)
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- Period

-

' Coef_ficient of

-1

- X-1

3F

(1.323)

Coefficient of

JMPORTS OF CAPITAL GOODS

Table 2

1951-62

1941-63

-

Mexico
© 1940-62  1940-50
~230.7 -371.1
_ (<0.3859) (-0.8235)
©0.3078 -0.01826
(2.866) - (-0.3219)
0.06030.  0.3443

(21.52)

IMPORTS OF CONSUNER GOODS -

" (MK)

3

497.1
(0.8415)

0.3127
(5.437)

0.025626
(1.317)

-

" =54.55 .

(-2.501)

0.04529

(.'l . 90:\_.;') -

0.6872

£14.30y -

@(ic)

- .

~87.49
(-3.296)

0.2693 .

" (2.858)

0.01839.

. .(2.329)

C oA

Chile

1941-50

~78.36

(;3.577)‘

-0.02040

0.7i79
(9.766)

179.6
(4.316)

-0.1457

. (-2.119)

-0.01578
(~2.065)

1951-63

-9.455
(-0.2008)

~0.003208 .

(-0.06075)

©0.5700.

{6.359)

~19».2

(~3.710)

0.1634
(1.051)
0.05041
(2.636) -



Argentina

~1953-63

—

- ~=15.01

(-4.481)

- 002898
(-1.043)

0.2262
(12.70)

7.935
(2.036)

-0.004189

- (~0.1992)

7 ~0.002834
(-0.5619)

Brazil

1950-61

"51.42
(2.743)

7.425
(1.029)

-3.053
(~1.921)

IMPORTS OF C

Colombia

1951-62

¢

e

.

"Peru

1951-65.

-JIMPORTS OF CAPITAL GOODS

_(MK)

747.6
(1.106)

“0.1456

(3.787)

0.1229
(0.7769)

-0.003338
(-3.121)

20.1266
(-1.080)

0.6600
(3.774)

OKSULIER GOODRS

i
207.2
(2.521)

3.101

(1.068)

~0.3851
(-2.512)

(0.

62.51
(1.233)

0.01715
(1.831)

-0.002634

(-1.560)

663.8

(1.755)

0.1466
(2.719)

. .002457

(0.1653)'

Peru

1951-60

-1833.
(-3.644)

0.2692

(2.693) -

0.2204
(2.704)

1017.
(1.909)

0.3611
(3.557)

-0.03845
(-2.024)

Peru

1956-65

~4063.
(=3.375)

-0.2212
(-3.076)

0.7993
(6.199)

-0.2823
(-0.05036)

0.08401
(1.260)

© 0.02426

(1.261)
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" Table 3

“_ﬂ;;Mexico

1940-62 1940-50 1951-62

Coefficient of

1

YE

~541. 2

(~4.701)

0,01143

-(0.4551)

. 0,02040
(7,706)

-125.8
("'1. 128)

0,.03808
(1.380)

0.01016
(2.196)

-847.0

© (~1.298)

-0.04844

(0.7599)

©0.01832

(4.625)

.. FRONTIER IMPORTS _(MFR)

* Data unavailable for countries other than Mexico

Coefficient of

1..

YE

308.5

- (3. 230)

-0,04204
("2- 092)..

0.02239

(10.50)

- . R M *
IMPORTS OF SERVICES (

[

MS)

269.7
(2.239)°

-0.07081
(~5.673)

0.02653-
(10.06)

" 468, 2
(0.8918)

-0.03545
(~0.7024)

0.02049
(6.504)

% Data unavailable for countries other than Mexico

-
Ll



Table 4
Mexico ‘ ' R - Chile
. ( ’ o
_Period  1940-62 1940~50 1951-62 ~  1941-63 1941-50

TOTAL IMPORTS

I L N )
_Coefficient of )
] ~ ~53.09 ~4479. 3123. -309.1 -43,56
- (-0.07142)  (-2.688) (2.051) .. (~6.800) 0.6376
X-1 . 1.008 0.6356 0:7975 0.6317 0.01978
: - (8.540) (3.181) (6.270) (4.012 (0.1785)
YE 0.02185 | 0.1416 0.02267 0.1699 . 0.07397

(1.851) (7.939) (2.593) (8.254) 5.992

1951-63

. -475.8
(-4.810)

0.6711
(2.422)

0.1385
4.025

‘e



Argentina Brazil
1953-63 1950--63
-99,72 _ 80.00
(~2.896) (2.800) -

L0.2614 25,65
(-1.130) . (2.468)

0.2276 0.4830

(4.718) (1.087)

~

Colombiza

1951-62

381.6
(0.4135)

' 0.5608

(3.203)

0.007443
(2.705)

Tras

" Peru Peru Peru
1951-65 1951-60 1956-65
~4369. ~6709. . ~70.01
(~3.518) (-2.957) (~0.04125)
0.3793 1.046 0.7679
(2.093) (2.288) (4.153)
0.2274 .  0.1674 .  0.09194
(4.628) . (2.059)  (1.654)



Period

1940-62

. Coefficient of

1

IE

229.1
(0.7876)

0.5228
(38.99)

Coefficient ofl

1

I-1

2981.
(2.419)

0.1403
(2.335)

Mexico

1940-50

INVESTMENT IN CONSTRUCTION (Ic1)

Table 5

1951-62

1941-63

1026.
(2.533)

0.4581
(13.17)

' 2108.

(1.737)

0.2156
(1.952)

59.75
(3.126)
0.2997

(6.967)

INCREASE IN GDY

5420.
(1.347)
0.05026
(0.3271)

29.50
(0.3516)
0.2988
(1.499)

Chile

1941-50 1951-63
73.23 15.84
(3.072) -~ (0.3685)
0.2692 - 0.3774
(3.298) (4.679)
-157.7 66.37
(-0.9824) (0.4729)
0.9457 0.2387

(1.698) (0.8542)

-~



.Argentina X Brazil -

1953-63 1950-63

Colombia

195162

te,

"Peru

1951-65

INVESTHENT IN CONSTRUCTfON (1IC1)

51.70

(12.33)°

0.1652

(7.353)

118.1 2,608
(3.231) (0.1942)
-0.5396 " 0.2705

(~2.733) (0.9436)

~648.8

. 0.6657
(5.156)

INCREASE IN GDY

1662.0 -
(2.424)

' _0.2285
(-1.336)

~

2592,
(4.256)

0.2955
(6.399)

552.4
(0.1978)

0.2437
(1.071)

Peru

1951-60

1078.
(1.204)

0. 4407

- (5.567)

. 8012,

(3.034)

-0.5245

(-2.204)

Peru

. 1956-65

2022.

- (2.580)

0.3312
(6.146)

664.7
(0.2425)

0.2495

(1.258)

-
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"(3) Economic Bulletin for Latin America,; Vol. IV, No. 2 Oct., 1959,
' Statistical Supplenent CEPAL.

' k&5 Boletih Econchico de Amcrica Lau*na, Vol. V, Suplemento Estadistico, Nov.
196Q. CEPAL.

(5) Statistical Bulletin for Latin America; Vol. II, No. 1, March 1965. - CEPAL.

- (6) Past Trends of Structural Relationships in the Economic Evolution of
Brazil 1920-1965, Statistical Appendix, prepared by Octavio A,
Dias Carneiro, Center for International Affairs, Harvard University,
Cambridge, Massachusetts, May 1966.

(7) Corporacich de Fomento . de la Produccioch, Cuentas Nacionales de Chile,
1940-1942, santiago, Junio de 1963.

(8)'-Corporacidh de Tomento de la Produccioh, Cuentas Nacionales de Chile,
11958-1963, Santiago, Junio de 1964,

(9) Banco Central de Chile, Balanza de Pagos de Chile: (a) Af%o 1963,
Santiago, 1965;  (b) Ano 1964, Santiago, 1966.

(10) Banco de la Republica, Cuentas Nacionales (Colombia) 1950-1961.
(11) Banco de la Republica, Cuentas Nacionales (Colombia) 1962-1963.

(12) VII Asamblea Nacional de ‘Afiliados de-la Cdmara Colombiana de la
Construccich, "'Situacion Economica y Social de Colombia', Bogotd,
D.E., Noviembre de 1964

(13) Banco de Mexico, Alternativas de Estimacioh de la Inversioh Bruta -
Fija en Mcxkico, 1939-1962, prepared by Luis Cossib.

(14) Grupo Secretaria de Hacienda, Banco de Mckico, Estudios sobre Proyecciones
“"Manual de Estadi’sticas Basicas para el Analisis y Proyecciones del
Desarrollo Economico de Mex1co”, Julio de 1964; rev. Dic. de 1964.°

(15) Banco Central de Reserva del Perd, Cuentas Nac1ona]es del Perd, 1950- 1965,
- Lima, 1966 - . . ‘ -

.

Argentina: All data in millions of 1960 pesos were derived from (2), with
the exception of the terms-of-trade effect, given in (1).

Brazil: Total Imports and their breakdown by cormodity group in millions of
1955 Us § were obtained from (3), (4) and (5). All remaining figures, in
billions of 1950 cruzeiros, were found in(6). The real GNP figures are
those proposed by the Conselho Nacional de Economi’a

“Chile: ~* Figures in millions of 1961 escudos were obtained from (7) and (8),
including those for M and foxr M,.. The remaining import categories axe

quantum indices (1947 = 100) found in (9).
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--=—Mexi. co,

Colorbiat

Figures in wmillions of 1958 pesos were obtained from (10) and (11),

"with the oxeception of (i) I,, which came from (12); and (i3) other

categovics

M L‘l\ ice

of iwmporks, which Came from (3), (4) and (5).

Figures in millions of 1960 pesos were obtained from (14) with

Lthe. C\ccwtxon of thc bxenkdouﬂ of 1. Jntoiﬁ< , ICI and IDK, wihich cwne from

(13).
Peu”:

The following should be noted:

All figuves are in millions of 1963 soles and werc derived from (15).

" (1) Tigures for inventory investment were not available for Brazil and

relating to these countrics;-

so that the exogenous variable T

av was omitted from the model

(2) The income figure available for Peru was GNP (adjusted for the
. terms-of-trade effect) rather than GDY; o . e

- (3

The breakdowm of imports for Arb0ﬁ£iﬁﬁ

nd _Peru was obtained by

'~mu11311y1n° the percentage composition of each Cﬂtcgoly in current US $ to
the total 1mport figure in constant domestic prices for the corresponding

year.

-
-,



