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I.

»é#fqgggﬁibn. The ﬁide}yﬂdiffgrent grqyﬁh}pe;formances among leés—
developed countries during the past twenty;five'years, and especially among
those of Latin America, are a challengg to the éxplanatory pover of development
.économics. Economiéts who are accustomed to neoclassical theories of interna-
--—-——tional -trade and'gfowth~seafch-for“an'answer7to thése disparities both in the
| systems' respective market imperfections and theif,abilities to increase desired
_savings rat;g*ﬁg achievé socially qefermined target growth ratés. For this group
.v'the ultimate constraint on growth is domestic savings capacity. There is alwéys
in ﬁrinciple‘an exchange rate for the opean 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 plander must deal. Due to both pragmatism 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
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A third position; somevhat hetween these extremes, is beginning to assert
. itself today as a bridge between the methodology of development 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 louest 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 §ery possibilityfto save. and invest is reflective of the degree
- of internal fiexibility of the system as it is acted upon by exogenéus shocks
',whlch are customarily felt through the ,orelon secto; and weasureé by thc
"capacity to import" barometer. ) As the process of development begins to occur,

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

intensity, reflecting underlying 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

ecoqdmy, 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 chanoes in the domestic structure of production, although
"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 curreat 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 possible. The coefficients derived from the model ré-

flect a pattern of import-substitution which has varied widely among these coun-

tries and within each country for the years considered.
; .. _First, the rates of growth of income, exports, 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 éhe model and its prihciple resultg are
presente& in Sécti&anII. In Section IV the findings are interpreted as they
.infer differences in the underlying strﬁcture of the respective economies and

,;hangés,in the structure through time. InvSection IV some conclusions and possi*
bié policyl;ecommcndations are offered in the light of these findings.

11. Disparities in Growth Rates for Selected Latin American Countries

'j..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 import~substitution (9). ~ Some writers have even suggested
-that the process of trade-induced growth will be self—defeating if left to simple

market forces ON Theories are not lacking to describe the process, but

-

little has been done to quantify the relationships between trade and growth in

terms of formal models so as to shed ITight on the actual import substitution

: . PR | :
pProcess 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 extensive literature on the subject has been prepared by the Economic
Commission for Latin America (e.g. /12/), over the past two decades, including
Jnvaluable statistical source material. '

’ i . ®



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

GROVTH RATES OF GROSS DOMESTIC INCOME (GDY),

" CAPACITY TO IMPORT (X_l), AND GROSS INVESTHMENT (1)

JN SELECTED LATIN AMERJCAN COULHTRIES

- -—(in percent)

PERIOD II PERIODS I & II

PERIOD T .
Mexico Y ‘ 6.7 . 5.8 6.1
X_i 8.0 2.4 5.3
13.1 5.4 8.6
{1940-50) (1951-62) (1.9£0-62)
_ Peru Y 3.8 6.5 5.3
' x-l, . 4.0 10.2 7.7
” N-S.T- ° 4-3 l"-l .
(1951-60) (1.956-65) (1951-65)
Brazil ees 5.1 ces
..1. e o o N.SITI L N ]
' o ee ‘3.6. ) *ea
(1950-63)
Colombia oo -3.9 | .es
.-1 e ¢ ® NISIT. e e e
* e 9 .205 . ) e s e
(1.951-62)
Chile 3.6 3.6 3.8
- _1 No SoTa 3-.5 2- 1
7.7 : 5.7 5.6
(1941-50) (]95%—63) Q1941—6?)
Argentina _ cee 2.7 . )
.-1 S e e . 2'7 * 0 0
) e e s .5..0 LI W ]
(1951-63)

«+. = Data not available

N.S.T, =
!/

ro 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. Allowance must be made for

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

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

model presented below attempts to illustraté this essentially'non-linear"

process within the framework of a set of linear equatioms.

-



YIX. The Model . ..
‘The vériables used in the mocel are the following:

A) Endogenous variabiles

*

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

SD = domestic savings.

- M = total imports.of goods and services.
.MMC.="imports of consumer gocds.

Mpur =

M, = dmports of Jadustrial, agricultural and transport machinery
-and equipment.

imports of raw materials, intermediate products and fuels,

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 tcrminos de intercambio” in Peru. It is identically equal to

: P
. e .
real GDP plus the terms of trade effect X\§~—— - 1), vhere X is the value
' . : m :
‘of current exports in base year prices and P, and Pﬁ are indices of export
and import prices related to the same base yeéar. As pointed out in (2 -

p. 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 alja to the growth

of the purchasing powver of exports we have found the GDY concept more relevant
" although ve admit that in certain structural equations GDP would be a better

measure.



~

I = gross fixed investment.

J '_;F

. . . . 1
I = jinvestment in construction .

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

-t
i

B) Exogenous variables

. 7 . 7 X = purchasing power of exports of goods and services.

X~l = X lagged one period.

I. = inventory investment.
inv

HMost 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 If, series in Chile and Colombia were available in constant
domestic prices. \Moreover, (iii) the value for M, in the case of Chile,
Colombia and ifexico represents domestic valuation after allowing for customs.
duties, domestic transport costs and commerce margins. The nagnitudes of ~
the estimated coefficients in the equations relating to the variables mentioned
in (1), (ii) and (iii) should therefore be interpreted with care. TFor 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.



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

vhether domestically -or ereign ovned (thus including net factor income

»

_ihf_r__ggiAéhabroad).'
< : ... Eqq. (2) - (5) are import functions relatiﬁg total imports and
_three_but of four import catqgoties“to&twodseﬁaréte "budgetvconstrainté",
namely Y ;nd X 4 (except for My 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 noncapital goods 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
; . wér, hasvbeen for the capacity to import (represented in our model by an)
- to gréw at a slower rate than eithe;'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
. -
“1 L 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 M
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, A

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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-

-bbf bqéh Y (or I) and X__1 as explanatofy vériables, combined Qith a knowledge
of their relqtive gfowth rates, allcws us to ascertain the exjstence and
: cxaﬁine the'nature'of the process of import substitution over time. We
~-;—can-thusmreach sOmé'conclusions~regér&ing the degree of emancipation from
the forcign exchange constraint attained by or énticipated for the various
ff~«countrigs,sfﬁdiéd. -
iqq. (6) and (7) are identities. The first of these may be used to
calculate the "missing" import category as a regid;al betweeﬁ total i@ports 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 wiil depend on the

“...purchasing power of their exports, X_;+ If net autonomous capital movements, net
 foreign investment income and amortization of trade arrears and balance -of-

- payments loans are added to X_,, the resulting "import capacity" measure for Latin
America as a whole with the exception of Venézuela has not differed appreciebly
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 movements
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—l has grown on the average
more slowly than GDY is how its various categories of imports have adapted
themselves to the longer term iumport constraint approximately represented by X-la

-

_ 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
IéI a function of I, expresses a relationship between total fixed investment

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

»-~~~~—and—pub11cAworks.~~{DK _
and ICI + MK in identity (9). A -
“fThe'final,equation»(IO)maftempts to relate the increase in GDY over that

of the previous year to the previous year's gross fixed investment. Various

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

~of impoftedJand.domesticaily producgd capital stocks jn 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 interesting to.set out its entire

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

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

give rise to a non-cyclical causal chain:

~ o
I > ICI

—3s—obtained as a residual between total fixed investment
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The model therefore satisfies one of'the necessary conditions for
recursiveness since the matrix of coefficients relating to the current endogcnous

-variables may be rearranged in the following triangular form:

-1 0 0 - =0 —0 0 - 0 0 0 0
-8, 1.0 .0 o0 [ o 0 0
[, 0 1 0o .0 0 0 o 0 o
“Mepy O 0 1 0 o 0 0 o 0

m, 0 0 0 1 0 0 0 0 0

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

0 0 0 0 0 my, 1 0 0 0

o o o0 0 0 4y, O 1 0 0

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

A R 1 o0 - 0 o 1l

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

column vector of ehdogenous-variables which in row forﬁ may be written:
[Y 5 M My M T M, oy LI | us‘l
It seems, however, too restrictive to assume that the contemporaneous -

covariance matrix of the disturbances in different equatlono is diagonal, this

being a neceqsary condltlon for obtaining consistent estimators by reg,rcssinéY
each endogcnous variable located on the diagonal- of the above mdtrlx on the other

j01nt1y dependent and the predetermined variables in the equation.l
1
The properties of recursive. nodcls are discussed in Nallnvaud (7, ,
PP. 59-62 and 511-14). Though discarding recursive estimation we shall adopL the
third assumption necessary for recursiveness, namely- that all disturbances are
serially wuncorrelated with the disturbances appearing either in the same

equation or in the other equations of thc model.

."’ : et - * s



j~~4f~squares'(38LS).l In the first stage the reduced-form equations for Y

15

To obtain consistent estimates-of the coefficients of the model and
at the same time allow for contemporaneous interdependencies between the

disturbances of different equations we estimated it by three-stage least

and I were 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 an@ IE, were then used as instruments for
the corresponding observed values in the_strﬁétural eqhations of the model

. (after elimination of the identities) to obtain two-étage least-squares
(ZSLS) estimates. The contemporaneous‘covariénce_matrix of tﬂe’residuals
6f'thoée equations was usedkto derive 3SLS estimators, the advantage being
a gain inasyﬁptqﬁic efficienqy with respect to the 2SLS estimatoré.3 In the

>lﬁAppendix, we present only the 3SLS estimators pogether with the ratios of
these estimators to their_asymptdtic standard e?rors5 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). ' '

- . - B

_ 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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AR Interprataticn ef the Resulls obtajued for each Struciurzl Relationship

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

. The results presented in the Appaundix may Le interprated either by

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 subperiods in Chile.and Peru. Separate investigations of

_the behavior of the savings ratio over time have shown this to be one of

the most.stable

ratios

in Latin American countries, in general more so

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

1

Eq. (3)

" Since the

latexr than in earlier subperiods.

. Eq. (2)

( Discucsed Below )
Imports of Consumer Goods
early f

ifties, these have stagnated or even experienced

. ‘a clight dowaward trend in all couatries considered except for Chile and

Peru. These results are consistent with the commonly held view that

the conscumer goods sector is that of "easiest" import substitution. Chile

is an interesting exception to this both because for the period 1941-63 as

a vhole M(;has tendad to rise and because a significant downward trend

_'siktiés vhich was more closely related to GDY than to X—l' In Peru, as

one night be led to expect from the growth rates given in Table 1, Mc

1956—65 in vhich X_

e

was more closely dependent on X

18

1 than on GDY except during the period

rew at the phenomenal average rate of 10.2% p.a.

“The usual caveat is in order regarding the difficulty of interpreting
.asynptotic properties
Thus when we speak of
these terms should be

rigorous.

ard relating them to their small-sample counterparts.
'significant' or 'highly significant' coefficients
teken as suggestive rather than statistically

16



Equation (4): Imports of Raw Materials 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_m_conSiderable_importance,DfﬂMRNF

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 c¢ffected during the_fiftiesrand sixties, the significance of the
- .'coeffic;enﬁ with_fespect to X—l being much gréater fhén thatvof the coeffiéient
wifh respéc£>to Y in spite of a much iower growth rate of the.former thaﬁ of the
_jlatter. This has been 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 Goods
-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 M

vhich was much greater with respect to the im-

X during the forties was

.. 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



18

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: "Frentier Imberts"

Jmports of consumer goods'into‘Hexico show a slight, if statistically insigni-
-"——ficant;~downwafd trend since 1950. Ve, thgrefo:e, regressed twé other iﬁport
categories fo; which data were avaﬁlable, namely, imports of services and frontier
-—Jdmports. Tﬂe former inciude tourist expenditure‘abroad, foreign investment income
and interest on governmeﬁt borgowing abroqd, aﬁd,are significantly correlated with
GDf. Frontier iﬁpprts consist of dmports relazting to the Mexican-U.S. border
;ope which escape classification by typerof commodity.' Since. they probably consist
maiﬁly of conéUmer goodg and since their value now éxceeas khat of Mc, it may
$e argued that their éreater dépendence'on f than on Xhlrinvalidatés our previous
-conclusion of a highly successful import substitution in the consumer goods sec-
tntér. it'should, however, be.borhe in mind thap_the relevang causal variable is the
type of income flow peculiar to this border xegibn,‘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 commodities.

Equation (2): Total Imports o : .

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 in GDY

. Iagally this equation is intendéd to estabvlish a link between the GDY'$ of
successive years and thus render the model truly.éynamic. The model could then
be u;ed to sgmulate-the growth of an economy subject to exogenously 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 pfoﬂuctibnifﬁnction 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.

E lA discussion of the econometric analysis of dynamic 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 growth in a traditional export economy,

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

. one.

Peru . A simple trade—groweh model fits the behavior of this economy better
than ;ﬁy ot;er. When the capacity te import dlsplayed a rlslng rate of growth -
between periods one and two (the decades overlap), so did savings and investment,
the domestic marginal savings rate rising sharpiy.between the early fifties and

early sixties., Capital goods-imports wvere closely related to investment demand.
Litfle or no import substitution eccurred, ner ges it necessary since the rate
of growth of exports rose to average iO.ZZ between 1956 and 1965, ieading that of
income by a considerable margin. One must look beyond the model for an explana-
tion of the factors.leading to this pattern of'growth. Certainly,_the pro-trade
biae of public policy in recent Qears, the'iimited nationalmarket resultin’O from
unequal family and reglonal income dlstrlbutlon, the small size of the economy- and
_exceptlonally good fortune in the export market have been contrlbutln0 factors.
The resultlng growth pattern has closely resembled that of'the traditional export
economy in the 19th century. Whether it is a viable pattern inrthe loeger run is_i
‘an open question. It is certainly hard to derive any pollcy prescriptions w1thout
paylng due con31de1aL10n to the "fallacy of comp051t10n .
- Chile In many respects Chile is similar to Peru, having a small population,
income, and considerable inequality of wealth. It does ﬁossess a significant urean
~"middle class"bylatin American standards, reflecting a public policy to reduce the
uineqﬁality in the pattern of income distripueion'yiﬁhout'radiceliylaleering that

of asset ownership.
! . . o



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 shoved no sighificant trend for the first

--period but rose gradually in the second, thus givipg the country the possibility
_of'iiﬁgensifying-the impprt—substi;utioniprocess after emphasizing the ﬁeed for
‘§t. Yet thé economy les not shown any difference in its rate of growth of GDY in
the two éubperiods;(Table 1). Our rgsglts indicate that the ecohomj's marginal
'Séyings rate haé beén low and declining over the two periods, and capital gooas
. j~imports have remained highly relaLed'to‘investment demand indicating little or
10 imp;rp substitution in this sector. The incremental output—éapital ratio
which was iéé.gnd almost significant in the forfies fell though becoming insignifi--
‘cant inlthe fifties.” Intermediate géods, rav material and fuel imports remained
~closely related to income in”the fifties. Even in the cénsumer goéds secfor,
wﬁich»is of;eﬁ the first to undergo aAprécess of import 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 slow rate of growth of exports, must partially exﬁlain both the failure to in-
_crease the rate of savings and investment and the relatively low rate of growth
of income. It is possible‘tﬁat thé structure Qf-comparatiVe advantage ;és S0 -
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.



Mexico Mexico enjoyed a rapié fate of growth of income over the entire
perlod from 1940 to 1962, dcsplte the fact that the grovth of import capac1ty
declined substantially over time. This was due to a_successful 1ong—run process

- of import substitution which eventually included éonsumer goods, raw materials,
...... ~~__iiuels andAeven_capltal goodSJA~Durﬂxesults clearly 1llustrate the nature of
_this process, which permltted the rate of 1nvestment to rise sharply in the
forties and stabilize at aﬂhigh'level during the fifties and early sixties.
Impo;t sugstitution.occurred initially in the.consumer goods sector, con-
sumér goods imporfs showing a slight downwéfd trend with respect.to income in ‘the
second subperiod; It already started tc take pléce.for raw maéérials and fuels
in the fortiéé, and bylthe fifties included producers goods as well. Independent
- research on the Mexican.economy1 suggésté that the rapid rise in éavings, inﬁestn
_meﬁt; énd oufput during the fofties was duc in large.part to the increasing inequali-
fy-of income distribution arisiﬂg.from expdrt expansion. Meanwhile public invest-
ment in social anq economic infrastruéture had been 6ccurring which by the fifties
: ) : - :
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 Eeen for the distributive and allocative effects of public policy, and
especially those leading to improved'factor'mobility, it is unlikely th;E import:
’ substitﬁtion would have been as successful as the mﬁdel indicateé. Unaer 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 monographk 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
N

The model and thé»results prasented above have attempted to quaﬁtify 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 the

';host“important Latin mnérican countries. 'Ue.cahnot émphaéize the limitations
inherent-in.an aggregative model.of this kind. More gatisfhctory results,

*particu}afly as regards production relationships, would be obtained by disaégrq~
gation of the econom& Ento several sectors, or at least into industry, agrisul—

_ ture and services. A more detailed study of each country's econcmy is needed
_to'indicate in each caée thg_re;soné for success or failure in the chosen

E import substituting strategy.

.fj “; By disaggregating imports into variops categories? however, we hope to
have shéwn that the ?igidity of iﬁport coefficient; with ;especf to dpmestic

-income or to investment foupd in maﬁy opén—econqmy growth moqeis can be a
dangerous oyeréimplificgtibn and'can iesplt in vasfly'overstated foreign ex-
change needs when the models ére.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, tﬁough not sufficient, preéoﬁ@ition“fof

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

-v—{—l.197)

0.2904
(3.588)

" 30,22
(-0.9141)

--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)

MATERLALS AND FUELS

IMPO2TS OF RAY

93.68

(0.8353)

15.62
(4.771)

1.191
(4.841)

(MIRMF)

~58.60

(-1.249)

0.02395

(2.513)

0.01068

(7.021)

711.5

(1.723)

0.3822
(6.347)

-0.001987
(—0.1208)

" Peru

1951-60

7537,

(2.236)

 0.06695

(1.046)

255.8
(0.3476)

0.2986
(2.160)

0.02112

.(0.8210)

Peru

1956-65

1529.

“(0.9375)

0.1780

-~ (7.699)

698.8
(1.0636)

0.4084 -
(5.574)

20.007062
(~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) -
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Argentina Brazil Colombia “Peru Peru Peru
-1953-63 1950-61 1951-62 1951-65. 1951-60 1956-65
IMPORTS OF CAPITAL GOODS
(MK)
. =15.01 '51.42 747.6 -0.003338  -1833. -4063.
(-4.481) (2.743) (1.106) (-3.121) (-3.644) (<3.375)
002898 7.425 “0.1456 ~0.1266 0.2692 -0.2212
(-1.043) (1.029) (3.787) (-1.080) (2.693) - (-3.076)
0.2262 ~3.053 0.1229 0.6600 0.2204 0.7993
(12.70) (-1.921) (0.7769)  .(3.774) (2.704) (6.199)
IMPORTS OF COXSUER GCODS
T (§S(9]
i .
, | . . - |
7.935 - 207.2 62.51 663.8 1017. -0.2823
(2.036) (2.521) (1.233) (1.755) (1.909) (-0.05036)
~0.004189 3.101 0.01715 0.1466 0.3611 0.08401
© (~0.1992) (1.068) (1.831) (2.719) (3.557) (1.260)
' ~0.002834 £0.3851 .=0.002634 . .002457 -0.03845  0.02426
(-0.5619) (-2.512) (-1.560) (0.1653) - (-2.024)  (1.261)
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Period

A3

" 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

-
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Mexico

. Period  1940-62 1940~50
_Coefficient of
.1 -53,09 4479,
: (-0.07142)  (-2.688)
%-1 . 1.008 0.6356
: - (8.540) (3.181)
YE 0.02185 0.1416

(1.851) (7.939)

Table 4

( .

1951-62

1941-63

TOTAL IMPORTS

(t)

3123.

(2.051)

0.7975
(6.270)

0.02267
(2.593)

-309.1

(-6.800)

0.6317
(4.012

0.1699
(8.254)

Chile

1941-50

~-43.56.
0.6376

0.01978
(0.1785)

0.07397
5.992

1951-63

. -475.8

(-4.810)

0.6711

7(2.422)

0.1385
4.025

‘e



Argentina Brazil
1953-63 1950--63
~99.72 . 80.00
(~2.896) (2.800) -

10,2614 . 25.65
(-1.130) . (2.468)

. 0.2276 0.4830
(4.718) (1.087)

-

Colombiz

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 (Icn)

Table 5

1951-62

L

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 : Brazil Colombhia " Peru Peru  Peru

1.9'53-63 1950-63 ~  1951-62 1951-65 1951-60 . 1956-65

INVESTNENT IN CONSTRUCTiON (1c1)

51.70 _648.8  2592. 1078. 2022.

(12.33)° L - (-1.243) (4.256) (1.204) - (2.580)

0.1652 0 0.6657  0.2955  0.4407 0.3312

(7.353) - (5.156) (6.399) . (5.567)  ~ (6.146)
INCREASE IN GDY

118.1 " 2.608 . le42.0 - ssa.4  eol2. - 6647

(3.231) (0.1942) (2.424) (0.1978)  (3.034) (0.2425)

-0.5396 " 0.2705 " -0.2285 0.2437 -0.5245 0.2495

(-2.733) (0.9436) : (,—1.3'36) (1.071) (-2.204) (l..258)

B -~
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'Coiu'binl Figures in willions of 1958 pesos were obtained from (10) and (11),
“with the oxception of (i) 02 wvhich came from (12); and (i3) other
catecpovies of iwmportks, which came from (3), (4) and (5).

Mexica: Figures in millions of 1960 pesos were obtained from (14) with
the exception of the bxenkdouﬂ of 1. Jntoiﬁ< , ICI and IDX, wviich cuane from
(13).

Peni: All figures are in millions of 1963 soles and were derived from (15).

The following should be noted:

(1) rlgU]CS for inventory investment were not available for Brazil and

-----Mexico, so that the exogenous variable I, sov 73S omitted from the model

~relating to these countrics;-

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

E (3) The breskdown of imports fox Argcnfiné nd Peru was obtainzd by
~wultiplying the percentage composition of each thCBOLy in current US $ to
the total 1mport figure in constant domestic prices for the corresponding

year. -

-
-,



