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ABSTRACT

This work analyses the character of the relationship

between copper exports and Chilean economic growth after World War

II. A thorough discussion of qualitative nature both supports the

specifications and definitions of a simultaneous equation econometric

model, and interprets and qualifies the model's results.

Both multiplier analysis and policy simulations support

the view that the relation between primary exports and economic

growth was negative, basically because exports financed imports

competitive with domestic industrial production, a feature whose

negative impact upon growth is rooted in particular economic,

political, institutional and administrative elements of Chilean

society during the relevant period.

At least twice, affected industrial groups favoured

copper export restrictive policies, challenging the ideological and

material foundations of import substitution industrialisation.

These results recommend a careful approach to cross-national,

multi-country studies, and do not support either simplistic neoclassical

models of the relation exports - growth, or naive Chilean versions of

the Latin American theory of 'dependencia'.

Chapter one poses the principal questions, and the order

of presentation of results. Chapter two is a critical survey of

previous contributions, that highlights deficiencies and gaps in the

academic understanding of the problem. Chapter three discusses the

principal factors which ought to be carefully considered in any
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complete study, or introduced in any relevant econometric model.

Chapter four presents this model, structural equations, multiplier

analysis, and suggestions for further development. Chapter five

deals with policy simulations, and the definition and measurement

of an empirical index of conflict between export-oriented and

industry-oriented growth styles, and discusses historical instances

of industrial support for copper export restrictive policies (an

industry-exports feedback effect working through long range political

decisions, beyond the limits of the econometric model). Chapter six

is the summary and conclusions of the work. Other material is

presented in several appendices.
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NOTE

1. The inspiration for this work came from several sources.

They are: a phrase attributed by Mamalakis (1971) to 'some Chilean

leaders', a phrase of Vera (1961) (both quoted and commented upon in

the main body of the thesis), the preoccupation of Mamalakis (1971)

with the destiny of the Chilean copper export 'returned value',

Lira's (1974) Ph.D. dissertation (the only academic challenge to the

widely held notion that the relation between copper exports and

Chilean growth is positive), and Moran's (1974) book, with its

emphasis upon copper policy making and the role of political actors.

2. The only econometric model comparable to the model

presented in this work is Lira's (1974). The reasons why Lira's

model and simulations are not absolutely satisfactory are presented

in chapters two and four. The econometric model presented in this

work is substantially different from Lira's, as are also our policy

simulations. This work uses information presented by Moran (1974),

but both analytical framework and conclusions are radically different,

if not contradictory. This is commented upon in chapters two and five.

3. In the author's view, this work offers a rather solid

demonstration that the alleged positive relationship between copper

exports and Chilean growth, is non-existent (for the relevant period

- from World War II to the late 1960's). The work explains why this

positive relationship does not apply, and why such conclusion cannot
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be simplistically extended to other primary producer countries,

commodities, or even other periods of Chilean history. Since this

is done using a combination of econometrics and other elements,

including political factors and particular interests of some sectors

and groups, this work aims also at making a contribution in terms of

methodology. The work improves our understanding of the motives

behind copper policies and copper legislation by the Chilean Congress,

and behind the 1955 New Deal ('Nuevo Trato') in particular. In my

view the chain of links between Chilean copper production and exports,

and industrial growth, both in one direction and the opposite, can be

seen under new light thanks to these results. The work makes con¬

tributions in several other fields, such as the role of long-term

conflict between companies and government in determining volumes of

copper production, and the significant negative long-term effect of

the profit rate in the respective econometric estimation. Another

example is the speculative nature of the Chilean demand for imports

of capital goods, a phenomenon inserted in a general picture of price

responses higher than those assumed by authors in the past, and

possibly in contradiction with some Chilean versions of Latin American

'structuralism'.

4. Econometric work, not included in the complete model, but

mentioned in the main body of the thesis, is presented either in

chapter four or in appendix 1. This material is only a small sample

of a much wider range of results, most of which are irrelevant or

negative.
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CHAPTER 1

I NT RODUCTION

EXPORTS AND INDUSTRIAL GROWTH IN THE

CHILEAN ECONOMY BETWEEN THE EARLY

1940' S AND THE LATE 1 9 6 0 1 S

1.1 RELATIVE STAGNATION OF THE COPPER EXPORT SECTOR

Copper exports of the large-scale copper mines (the Gran

Mineria, i.e., Anaconda's Chuquicamata and Potrerillos-El Salvador, and

Kennecott's El Tenient^) , in value, have consistently represented two

thirds of all Chilean exports. Both large-scale copper exports, and

total exports, have trebled between the early 1940's and the late 1960's.

The respective figures, in million dollars of 1961, are 207 and 309 for

1943, and 631 and 926 for 1969 (All figures are quoted from the Statistical

Appendix).

A sizeable proportion of this increase in the value of large-

scale copper exports was due to the increase in price: the effective

price of Chilean copper more than doubled in the same period, in real

terms (it rose from 19.7 to 52.3 dollar cents of 1961, per pound).

Increases in copper production and exports, in physical units, were very

small. Production and exports amounted to 475 and 486 thousand metric

1



tons for 1943, and 540 and 547 thousand metric tons for 1969,

respectively. The increase in physical units, either in production

or in exports, was only about 13 or 14 per cent for the 27-year

period. By contrast, the increase in copper production in the rest

of the world (not including centrally planned economies) was about 160

per cent in the same period (it rose from 2074 to 5393 thousand metric

tons).

Thus, this period was one of relative stagnation of the

Chilean large-scale copper sector. The share of Chilean copper

production, as a proportion of world output, fell from about 19 per cent

in 1943 to about only 9 per cent in 1969, in physical units. Copper

mining and exports of the Gran Mineria also fell as proportions of the

Gross Domestic Product (GDP). 1

1 The presentation of the value of large-scale copper production and
exports in Chilean currency is obscured because of the use of un¬
realistic and fluctuating exchange rates. For this reason, we
have calculated the index formed by the ratio between the volume
of large-scale copper exports (in thousand metric tons), and GDP
(in million escudos of constant value). This index fell from
0.18 in 1943 to only 0.08 in 1969. We also calculated the index
formed by the ratio between value of large-scale copper exports
(inmillion dollars of constant value), and GDP (in million escudos
of constant value). This second index rose from 0.078 to 0.089.
However, this increase was entirely due to the increase in the
effective price of Chilean copper, which more than doubled, as we
said before.

2



1.2 INDUSTRIAL GROWTH, SilORT-TO-MEDIUM TERM FLUCTUATIONS,

AND EXCESS CAPACITY

The absolute and relative growth of industrial activities,

between the early 1940's and the late 1960's, is as noticeable as the

stagnation of copper mining. Industrial GDP more than trebled in

real terms (from 576 to 1728 million escudos of 1960, in 1943 and 1969,

respectively). This remarkable absolute increase in the real value

of industrial GDP was matched by a more modest increase in total GDP.

So, the relative share of industry in GDP increased, from about 22 per

cent to about 25 per cent. Neither the very slow increase in real

production of copper, nor the faster growth of industry were smooth

(Annual time series of all these variables are presented in the

Statistical Appendix). Nevertheless, comparisons between 1943 and

1969 are good illustrations of the long-term trends.

In very general terms, the evolution of the copper export

activities can be described as follows. During World War II the rate

of capacity utilisation was very high. For several reasons, which will

be analysed later on, production and exports fell sharply until 1955,

when a very slow recovery started, as a result of fundamental changes

in copper legislation. However, investments in order to achieve

substantial increases in productive capacity were initiated only in

the late 1960's (Reynolds, 1965; Mamalakis, 1971; Girvan, 1972).

Chilean industry was already important as a contributor to

GDP at the beginning of our period of interest. The process of

3



industrialisation followed the pattern of import substitution, and

it was stimulated mainly by the export crisis of the early 1930's,

itself a result of the world depression (Ellsworth, 1945; Sunkel,

1965; Birnberg and Resnick, 1975). The first stage of industrial¬

isation was centred around basic consumer goods, and it was supported

by forceful government participation, through the Development Corporation

(CORFO) . This stage was exhausted by the early 1950's. The next,

second stage emphasised substitution of imports of intermediate and

capital goods, and consumer durables (Instituto de Economia, 1963;

Mamalakis, 1969; Cavarozzi, 1975).

During most of the relevant period, both the copper sector

and industry presented very high rates of underutilisation of capacity

(Johnson, 1967a; Muhoz, 1972 and 1975; Behrman, 1973 and 1977). The

reasons for this are discussed later on.

1.3 THE PRINCIPAL QUESTION OF THE RESEARCH. THE RELATIONSHIP

BETWEEN THE EXPORT SECTOR, AND INDUSTRIAL AND OVERALL

ECONOMIC GROWTH, FOR A PARTICULAR COUNTRY, PRIMARY

COMMODITY AND HISTORICAL PERIOD

Here, we will not attempt a review of the economic theories

relating volume of foreign trade to economic growth, in general terms.

First, because it would be a long exercise made by many authors before

(Thoburn, 1977, pp.29-54). Second, because there is no agreement

between authors about the character of this relationship (Little, Scitovsky
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and Scott, 1970, pp.342-5) nor is the intention of this work to

propose a general answer to that question. And third, because we

do not expect that the levels of generalisation and abstraction of

theories which attempt to provide an answer valid for each and every

particular case, country, market or period of time, could be very

useful for the analysis of a concrete individual situation. We would

rather think that the character of the answer will depend upon the

particular features of the country or countries involved and commodities

traded, and that, therefore, this character will also change in different

historical periods. Which, incidentally, is the conclusion reached by

most authors after studying particular cases (Kessel, 1971; Knight, 1971;

Treadgold, 1971; Nziramasanga, 1973; Naggar, 1976; Thoburn, 1977; and

authors analysing the Chilean experience, who will be mentioned below).

However, in the last chapter we briefly discuss the possibility of

application of our results to other countries and commodities.

Thus, this research is not concerned with the relationship

between exports (or foreign trade) and economic growth, in general. On

the contrary, it is concerned with the character of this relation in the

particular case of copper exports, the Chilean economy, and the period

between 1940 and 1970. In connection with this particular problem,

we will try to answer whether a relationship valid for the period

existed, or not; which was the character of this relationship; was it

positive or negative; upon which did its character depend, etc. We

will try to explain what was, if any, the relation between the evolution

of import substitution industrialisation and the fluctuations of copper

production, export and capacity increases. We will try to establish
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whether a relationship existed between the situation of excess capacity

in the industrial sector, and the situation of capacity underutilisation

in the copper mines. We will deal with myths which have been presented

as theory. If particular features of concrete cases are important, we

must be sceptical about cross-country, general-conclusion studies, but

we must also criticise strongly some studies focused upon Chile and

Chilean copper.

In very general terms, this research aims at a contribution

to a field where contributions are badly needed, in at least two

different senses. Firstly, we will attempt to demonstrate that the

relationship between Chilean copper exports and industrial and GDP growth,

after World War II, was exactly the opposite to what has been assumed by

most authors (indeed, by all authors consulted with only one exception,

as we shall see in the next chapter), popular beliefs, and government's

and political parties' propaganda. We will try to demonstrate that the

influence of each of these sectors (copper exports and local industry,

and, through local industry, the GDP as a whole) upon the other sector,

was negative, not positive as almost everybody seems to expect a priori.

Secondly, we will attempt to reach this objective by extensive

use and analysis of the statistical information available. But, in

addition to developing, estimating, testing and applying a simultaneous

equations macroeconometric model of the Chilean economy, we will develop

the specifications for the model equations and make use of the model

results within the context of a comprehensive analytical framework which

includes political developments and the analysis of particular interests
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of individual sectors and groups in concrete historical situations.

In our approach, the econometric model and the conceptual framework of

non-statistical elements are not alternative methods, but they rather

complement each other. Conceptual, qualitative, non-statistical elements

are fundamental for the specification of the model equations and for the

analysis of the model's final results. These results are essential for

the understanding of particular interests of individual sectors and

groups, and final political decisions, in relation to the copper sector.

This approach can be illustrated with an example. In the case

of copper production, one of the structural equations of the model

presents a relationship between profit rate in the large-scale copper

mines, and volume of production. The sign of the parameter is explained

before developing the model, by non-econometric elements. The influence

of the volume of copper production upon exports, imports, industrial

production and GDP is analysed using the model and simulations. However,

the profit rate is determined exogenously to the econometric model, by

long-range political decisions. Therefore, the analysis of the

evolution of the profit rate in the Gran Mineria is beyond the limits

of the econometric model, though clearly within the limits of the com¬

prehensive conceptual framework. The sign of the estimated parameter

of the profit rate is explained without the model, the impact of this

profit rate is explained within the model. Thus, the influence going

from the profit rate in copper to domestic industry can be entirely

described by econometric and simulations results (except that the original

specification of the equation, explaining the sign of the parameter of

the profit rate, is made through qualitative elements). The influence
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going from industry to the copper sector (in particular, to its profit

rate) is described by the use of the qualitative analytical framework.

The relationship in both directions, from copper 'forward'

to industry, and from industry 'backward' to copper, can only be

described and analysed by the use of both statistical and qualitative

elements.

1.4 RELATED QUESTIONS AND THE ORDER OF PRESENTATION

OF RESULTS

The first stage of a research such as the one we are

proposing should be a survey of former studies. For the links be¬

tween exports and growth, in the case of Chilean copper, the number

of studies is very small, and their results are generally unsatisfactory

(This is the subject of Chapter 2). However, a very large number of

works on Chilean copper start by assuming that this relationship

exists and has a very definite character. Demonstrations are never

attempted, and authors write as if the presence and character of this

relationship were self-evident. However, they are not. Not only

that, but the survey of former studies will indicate that theories

presented for explaining the relationship are mostly unsatisfactory.

Furthermore, the results of this research will show that the character

of the relationship between exports and growth, as assumed as revealed

truth by most authors, is false.
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The analysis of the pertinent literature is further

complicated because most studies are dominated by distributional

issues (this is discussed later on in this section), and value

judgements are frequent and sometimes undistinguishable from

analytical results.1

Copper mining is a capital intensive activity. As such,

productivity of labour is high, and the contribution of the sector to

employment is far below its contribution to exports or GDP, especially

in relation to other economic activities in underdeveloped countries.

Besides, forward and backward links are fairly limited. Most inter¬

mediate inputs and materials are imported, and the whole output is sold

abroad. Therefore, if the contribution of the copper sector to the

economy as a whole is measured in terms of direct and indirect employment,

and input-output technical coefficients, the inevitable result will be

that this contribution is minimal (Reynolds, 1965; Mikesell, 1975).

This explains why finally the emphasis is placed on

distributional issues. If the contribution in terms of employment, or

technical coefficients is unimportant, the only way of increasing this

1 Just one example of this problem will be mentioned here, but others
will appear in due course. In 1954, after the failure of the
monopoly of copper sales attempted by the Chilean government, .100,000
tons of Chilean copper were bought by the United States government
for its strategic stockpile. At least three different explanations
have been offered: that these stocks in Chile were a threat to the

stability of the world market price, that Chile threatened the United
States with sales to communist countries, and that the purchase was a
good will token by the US government in order to have legislation
favourable to the copper companies passed by the Chilean Congress
(Reddy, 1967; Gedicks, 1973; Gutierrez, 1977). Of course, these
different explanations are not mutually exclusive, but sometimes
they have been presented as unique.
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contribution is, in the view of the host government, higher taxation,

mixed ownership, or complete nationalisation. But higher taxation or

nationalist attitudes are likely to reduce future investment (Ingram,

1974; Moran, 1974; Baklanoff, 1975; Smith and Wells, 1975; Bosson

and Varon, 1977). So, distributional issues have become increasingly

more important than the impact upon employment of forward and backward

links, to the extent that in relatively recent studies the latter

questions are not given much attention, or sometimes they are not even

mentioned, (Mamalakis, 1971; Lira, 1974 and 1975; Barclay, 1975;

Sweeney, 1977).

In the Chilean case, roughly about one half of the value of

copper exports was collected by the government as direct taxes and

difference in the exchange rate applied to large-scale copper exports.

(Reynolds, 1965). This clearly indicates that the discussion of the

contribution of exports to growth has to be. made in terms of the size

and destiny of these copper export earnings. With the value of copper

exports being about two thirds of all exports, and little less than ten

per cent of GDP, and government receipts being about half the value of

copper production or exports, but the number of directly and indirectly

employed by the copper sector being only about one or two per cent of

the labour force, and domestic purchases and sales a proportion even

smaller, it is clear that the real question is that of the size and

destiny of government receipts.

But the study of the role played by government receipts from

the copper sector cannot be made without a clear view of the working
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of the principal internal variables of the Chilean economy. It is

necessary to know what the domestic economy is, in order to know where

copper export revenues go to and how they are used. In relation to

import substitution industrialisation, copper revenues play a double

role. Export earnings are used for buying imports both essential for

domestic economic activities and competitive with them. The regulation

of the proportion between essential and competitive goods in the imports

bill depends upon, among other variables, the respective exchange rates

applied. During the whole of our period of interest, Chilean foreign

trade was regulated by a complex system of multiple effective exchange

rates. Even for the short periods when a general nominal exchange rate

has been applied to all foreign trade operations, a number of taxes,

deposits, quotas, prohibitions, etc., has differentiated effective

exchange rates for individual goods (Leftwich, 1966; Ffrench-Davis,

1973; Behrman, 1976).

In other words, we need a fairly complete macroeconomic

model for Chile. But the model cannot be built just following textbooks

of macroeconomics. Many particular features of the concrete case ought

to be recognised and respected, if the model is going to be a true

representation of real relations and influences, even if these particular

features contradict textbooks (Griffin, 1969; Shourie, 1972; Behrman,

1975). Chilean copper production (or any other variable) cannot be

explained simply by using general theories or models because they have

proved valid in other contexts; some econometric models proposed before

were underspecified (Fisher, Cootner and Baily, 1972; Banks, 1974;

Lira, 1974 and 1975; etc.). Fundamental features of the Chilean
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economy, related to the problems we are going to discuss, are

presented in Chapter 3. Some of these features have been integrated

into a comprehensive conceptual framework for the analysis of foreign

trade policy-making, where interests of particular sectors and groups,

and political developments are included as basic elements.

The econometric model is presented in Chapter 4. Ordinary

least squares (OLSQ) and consistent (two stages least squares, TSLS)

estimates are obtained. Both individual equations and the model as a

whole are tested, and the analysis of multipliers allows us to distinguish

between 'partial equilibrium' (structural equation) results, and 'general

equilibrium' (long-term multiplier) results. Multipliers refer to the

effect of autonomous changes in exogenous variables, upon endogenous

variables. However, only some changes in exogenous variables are

politically feasible. That is why concrete historical policy options

and strategies, proposed and attempted during our relevant period, have

to be defined and analysed. Only within the context of these policies

and strategies should the long-run results of the behaviour of the

model be interpreted. Here, there is not a search for optimal policies,

but only analysis of actual historical policies. The character of the

relationship between copper exports and industrial and overall economic

growth, is thus studied within the context of actually proposed and

attempted policies and strategies.

No model is perfect. Suggestions for improving the quantitative

performance of the model are offered by the results of the research and

as by-products of it. However, even the best improvements are unlikely
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to correctly incorporate non-statistical elements. For considering

political developments, and the interests of particular sectors and

groups, in relation to fundamental decisions which have changed

qualitatively factors affecting copper production and exports, the

comprehensive conceptual framework developed in Chapter 3, is introduced,

in addition to econometric and simulation results. In Chapter 5, the

econometric-and-simulations approach is applied to confirm the

character of the relationship between exports and industrial growth,

first suggested by the analysis of multipliers, and to develop a precise

analytical expression for this relationship, in terms of empirical

variables. Then, these results are used jointly with the comprehensive

conceptual framework, in the analysis of two particular historical

situations. The conclusions of this latter part of Chapter 5 challenge

the application of the theory of the 'changing balance of power between

host governments and foreign companies' to these two cases (Moran, 1974).

Both the results of the econometric-and-simulations approach, and the

results of including non-statistical elements such as political develop¬

ments and interests of particular sectors and groups, challenge a naive

version of the Latin American theory of 'dependencia', as it has been

applied to Chilean copper (Johnson, 1967a; Petras, 1973; Barclay,

1975; etc.).

Thus, both the impact of exports upon industrial and overall

economic growth, and the impact of industrial developments and the

evolution of GDP upon exports, can be identified, for the particular case

of Chilean copper, between the early 1940's and the late 1960's. Our

results suggest that it is necessary to revise previous interpretations.
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CHAPTER 2

A CRITICAL SURVEY OF FORMER WORKS

"Unfortunately, the [macroeconomic] relationships
have not been as stable as they might have been ...

Furthermore, the relationship between 'returned
value' and investment expenditure (particularly
for the government sector) is not at all clear."

(Reynolds, 1965, p.323)
"Even today, no study exists of the optimum rate
of copper taxation."
"The process by which the Chilean copper sector
has affected the saving-investment process is
almost completely unknown."

(Mamalakis, 1971, pp.390, 413)

The study of the relations between copper production and

exports, and the process of Chilean economic growth, is far from being

satisfactorily completed. On the contrary, as the following review

will reveal, there are important gaps in it. The list of authors and

works dealing with either Chilean economic development, or the Chilean

copper sector, is very long. However, only a limited number of authors

have attempted to relate both subjects. A book on Chilean development,

published not long ago, with contributions by several authors, includes

fifteen articles and an extensive list of references. None of the

articles refers to the copper sector, and only two out of 199 references

deal with it (Eckaus and Rosenstein-Rodan, eds., 1973).

Almost all works on the copper sector of the Chilean economy

are mainly concerned with the relations between Chilean governments
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and the United States owned copper companies, Anaconda and Kennecott.

Themes such as the 1955 copper legislation (better known as the 'Nuevo

Trato'), the partial nationalisation carried out between 1965 and 1969

(known as 1Chileanisation1), or the complete nationalisation of 1971,

have been extensively discussed in specialised literature. However,

the relationship between copper exports and general growth, either has

not been analysed by most authors, or it has been assumed to be direct

and straightforward. That is, the higher copper exports (or copper-

export-earned foreign exchange revenues, also known as 'returned value'),

the higher the growth rate of the gross domestic product (GDP) would be.

Except for a few lines by Vera Valenzuela (1961, p.19),

and comments attributed to 'some Chilean leaders' by Mamalakis (1971,

p.390), the opposite proposition - namely, that the relation between

copper exports and general economic growth may not be direct and

straightforward - , is almost completely absent from tine literature.

The only important exception is the work by Lira Silva (1974), which will

be extensively discussed later on in this chapter.

This research is concerned in the first place with the nature

of this relation, between copper exports and general economic growth

(whether it is direct and straightforward, or not), what are the

features of the economy capable of modifying the relationship, etcetera.

Therefore, we will deal with the bulk of the books, articles and

unpublished works - concerned mainly with the relations between Chilean

governments and Anaconda and Kennecott - only when they offer a

contribution to our principal purpose.
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The direct relationship copper exports - general growth has

been presented by Reynolds (1965), and Mamalakis (1971). Differences

between these authors are discussed below. The direct relationship

has also been adopted as its theoretical foundation by a version of the

Latin American theory of 'dependencia'. Barclay (1975) is taken as

a representative of this position, and his work is analysed accordingly.

Then we consider the only author who lias suggested that, under certain

circumstances, the opposite relationship would be nearer to the truth.

That is, that higher copper exports could provoke lower growth rates

in the economy as a whole. This author is Lira Silva (1974). Then,

the work by Moran (1974) is examined. Moran is not directly concerned

with the study of the relationship between copper exports and general

growth, but his work is a useful contribution to the understanding of

the character of this relationship. Finally, we discuss a couple of

recent works (Naggar, 1976; Sweeney, 1977).

It is clear that there are some authors who have made

contributions to the study of this subject, authors whom we consider

only very briefly, or not at all. However, the authors who have been

chosen for a detailed discussion of their works represent, in some way

or other, turning points in the study of the subject. They may also

be considered as representatives of schools of thought, and in this

sense they do represent other authors who have not been mentioned. As

a final warning it must be stressed that the work of each author is

analysed here only to the extent that it is related to our subject, and

no more. The only criterion applied to evaluate a work has been its

contribution to the study of the relationship copper exports - general

economic growth. Therefore, our evaluation, which follows such a
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narrow standard of judgement, is not equivalent to a general evaluation

of the overall work undertaken by the authors discussed.

2.1 THE DIRECT RELATIONSHIP BETWEEN COPPER EXPORTS

•RETURNED VALUE' AND GENERAL ECONOMIC GROWTH.

REYNOLDS: EXPORTS, RATHER THAN INVESTMENT, BECOME

THE MAIN GENERATING FORCE OF NATIONAL INCOME.

The first systematic, comprehensive attempt to deal with

the questions involved is the work by Reynolds (1965) . Chronologically,

this work is the first, and also the best source so far for disaggregated

information on individual producing companies, for the period 1925 -

1960. This amount of information, provided and analysed by Reynolds,

at the same time plays a part in his selection of a model:

"The convenience of this model lies in the

availability of data in the accounting
departments of export companies, since the
companies are likely to earmark the use of
foreign exchange for operating and construct¬
ing (that is, investment) expenditures for a
given period, as well as for taxes, duties
and other charges."

(p.275)

This main source of information, accounting departments of export companies,

is also responsible for some of the inevitable weaknesses in Reynolds'

model. So, for example, the relations between copper production and

exports, and growth of GDP, are studied through a simple value added

model, where the copper exports share remaining in Chile (the 'returned

value') is separated from utilities flowing to the US, charges for
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depreciation and other expenses in foreign currency (imports of

intermediate inputs and capital goods, salaries of non-Chilean

personnel, etc.) :

"Copper production is integrated into the
national income of the country using a simple
value-added model in which payments to domestic
and foreign factors of production are separated
from the value of production of copper and
capital formation in the industry."

(p.205)
"A simple conceptual model is presented which
distinguishes between the total value of
production and capital formation in the export
sector, and that share of both of these items
which is paid to domestic factors of production.
It is this domestic share, which the study terms
'returned value' of production and investment,
which is analysed in relationship to the economic
development of Chile."

(pp.256-257)

Reynolds should not be blamed for this feature in his model. In fact,

he considered the possibility of using an alternative model, based on

input-output relations, an option later discarded due to lack of

statistical information. The first input-output matrix for the

Chilean economy was computed after the research by Reynolds was

completed, with data for the year 1962.

"... the [input-output) model would show the
export industry as one row and column in a
typical input-output table. It would then
be possible to show the impact (on the supply
side) of a change in export demand on the total
level of output of the system. It could reveal
the share of final demand in the system owing to
factor income from the export industry, and it
could show the extent to which the domestic

economy participates in the export industry. As
useful as such a model would be for one interested
in estimating the impact of the export industry on
the general industrial structure of the economy, it
is not employed here owing to the lack of detailed
data for any given year for the Chilean economy."

(pp.273-274n)

18



Reynolds understands the limitations of his approach:

"The preceding description of the impact of
the export economy, ... leaves unsaid a great
many things about the preconditions necessary
for growth including all relevant institutional
factors ... The absence of any of these
elements could prevent inputs of R [returned
value in current account ] and C [returned
value in capital account] from being channeled
into domestic investment and growth."

(p.322)
"If all things were possible, one could wish
for a macro-model of the Chilean economy which
treated copper exports as an independent vari¬
able and related them to growth of income via
'returned value'."

(p.323)

Among the principal conclusions reached, the first one states that

successive Chilean governments during the period 1925-1960 received

large and increasing shares of the value of copper production. The

amount of returned value received by Chileans as wages, salaries, and

payments for national intermediate inputs was also considerable

(pp.285, 310-311, 316, 326).

"Chile's external payments capacity has increased
substantially, by any measure, between 1925 and
1958 (which was a depressed year for copper).
But the [copper] 'returned value' measure indi¬
cates how much more the economy was benefited over
time when one takes into consideration domestic

participation in (copper) export earnings."

(p.285)

The second conclusion of the research is that Chilean governments

failed to allocate copper-export-earned foreign currency towards growth

of the economy. For Reynolds, the main cause of Chilean economic

stagnation is internal:
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"Failure by the government to use export
revenues for capital formation (at least
in the first stage of the spending stream)
prevents integration of the export industry
from generating the maximum feasible rate
of growth."

(p.205)
"This suggests not only that the export
industry was not being optimally used to
provide the most rapid rate of growth
possible in Chile, but that other factors
including the worsening inflation and stag¬
nating agricultural sector - were offsetting
whatever gains might be induced from
participation in the export industry."

(p.244)
"... the proceeds from copper taxation were
becoming increasingly a source of current
government expenditure rather than of capital
formation ...."

(p.246), etcetera.

The main criticism of Reynolds' work has been made by himself. After

determining the volume of returned value received by Chileans (in

particular by governments), and showing that these amounts of foreign

currency were not allocated towards economic growth objectives, no

explanation of why those things happened is offered. Putting it in

his own terms, he finds that the annual rate of growth in returned

value was

"... a very impressive figure which raises
serious questions as to why so substantial a
real increase in 'returned value' of copper
production did not stimulate a more rapid
rate of growth in the Chilean economy as a
whole."

(p.280)

Why? The question is indeed a crucial one, because Reynolds' model

assumes that additional foreign currency earnings ought to yield higher

GDP growth rates. Increased shares of 'returned value' in copper

production should contribute to the general growth of the economy.
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"Nevertheless, this study maintains that, in
countries such as Chile, the export sector
(even when foreign owned) may provide not only
a sustained source of 'returned value' available
for capital formation and growth of the domestic
economy, but a leading sector in its own right."

(p.249n)
"'Returned value' of the export industry is
considered in this study to be one of the most
significant exogenous factors determining the
level and rate of growth of gross national
product (or gross domestic product )."

(p.275)

"Exports become the main generating force in
national income, rather than investment. The
basic growth ratio is then exports/GNP rather
than investment/GNP."

(p.320)

However, there seem to be at least some historical examples when the

direct relationship between copper exports (or copper production) and

general growth postulated by Reynolds did not hold. For example,

after the Depression of the 30's:

"While Chilean GDP rose between 1932 and 1937
at a cumulative annual rate of 6.9 per cent,
regaining the 1929 level by 1937, this was
certainly in spite of, rather than because
of, the export sector."

(P.235)

Indeed, not only for the period 1932-1937, but generally, for the

whole period of the study,* 1925-1960, the direct relationship copper

exports - growth of GDP seems to be challenged by empirical data:

"So we see that the absence of 'dualism' as

defined above", ['dualism' is defined as a
small share of 'returned value' in total

copper production, 'absence of dualism' as
a large 'returned value' share, pp.281, 287,
288, 342] "is not a sufficient condition for
export-induced growth, although it may be a
necessary one."

pp.322-323)
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"Furthermore, the relationship between
'returned value' and investment expenditure
(particularly for the government sector) is
not at all clear."

(p.323)

No attempt is made to estimate the parameters of the direct relation

copper production and exports - growth of GDP. But in Table 10 (p.324)

this possibility is considered:

"To examine the possible impact of changes in
'returned value' on economic growth, let us
look at Table 10.

Period

TABLE 10

Average annual^
change in real
returned value

of copper (R)

Average annual
% change in
real GDP

P.6 (1956-59)*

P.5 (1950-55)
P.4 (1938-49)

P.3 (1932-37)
P.2 (1925-31)

4.3

11.3

6. 1

22.0

1.9

3.9

3.6

2.5

6.9

- 1.1

GDP figures are for period
1956-60

This table shows a similar movement between changes
in 'returned value' and changes in real gross
domestic product of Chile for four of the five
periods selected. For example, during the period
of most rapid increase in 'returned value' (1932-37)
the most rapid annual increase in gross product
was seen (6.9 per cent) ... While a possible
relationship may thus be seen between R and GDP in
four of the periods, this by no means suggests that
the copper industry has been a major force in
Chilean economic development."

(p.324-325)
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The 'similar movement' or 'possible relationship' between R and GDP

may be seen not for four of the five periods selected, but for all

five periods. The average GDP growth rate for the period 1956-60

was not 3.9 per cent, as presented in Reynolds' Table 10, or a

cumulative 4.6 per cent (Reynolds, 1965, p.254), but just 2.0 per cent.

Then we have for period 6 (1956-59) the lowest rate of growth in R and

the second lowest rate of growth in GDP, which allows us to conclude that

the behaviour of the relation R-GDP in this period is similar to that in

the other four periods. Again, Reynolds' mistake is not his fault.

His GDP growth rates are based on CORFO, Cuentas Nacionales de Chile,

1958-1963 (cifras provisionales revisadas) (Reynolds, 1965, Statistical

Appendix, p.396). But unfortunately, these 'revised provisional'

estimates present a serious mistake for 1957, when they show a record

growth in output (10.5 per cent). Several different estimates conclude

that that year was one of complete economic stagnation (Ffrench-Davis,

1973, Table 34, pp.251-255).

While the modification of the annual average GDP growth rate

for 1956-60 puts this period in line with the other four periods

selected, the new figure (2.0 per cent) challenges Reynolds' inter¬

pretation of the years immediately after the 1955 NUEVO TRATO:

"By Period Six ... increased local purchases
of goods and services ... This certainly
represents an improved integration of the
export 'enclave' into the private sector of
the Chilean economy. Purchases from the
domestic steel industry alone represented
many mil] ions of dollars between 1956 and
1959, and new local sources of supply of
producers' goods are being opened regularly.
Meanwhile, the rising real wages of copper



workers are providing a growing demand
for locally produced consumer durables.
In 1956, the Gran Mineria provided a
payroll of $45 million dollars, all of
which represented actual wage and non
wage benefits to the labour force.
Since then, labour costs for Company C
[Chuquicamata] have risen from $22 to
$28 million dollars (1959), and for
Company A [Potreri1los-Salvador) from $9
to $14 million. This is an important
market which is being increasingly tapped
by Chilean merchants and manufacturers
under the protection of high-import duties.

With these apparently favourable
developments in Chile's major export
industry since the 1956 copper law, the
economy has increased its rate of growth.
Gross product grew at a cumulative annual
rate of 4.6 per cent between 1956 and 1960
after having grown at only 3.1 per cent
per year between 1950 and 1956."

(p.254)

But let us go back to Reynolds' Table 10. The 'possible relationship'

between R and GDP is supported by figures for period 1932-37, when the

highest rates of growth were achieved, both in R and in GDP. However,

"this was certainly in spite of, rather than because of, the export

sector", as Reynolds himself~says in page 235 (see the quotation above).

The evolution of the pertinent variables in the copper sector are

described as follows:

"Gross investment in the copper industry was
negligible during this period. It averaged
less than one million dollars per year,
reflecting excess capacity inherited from
the prosperous twenties. As a result, the
'returned value' component of investment
expenditures, which had figured so import¬
antly during the first two periods, was
reduced to a trickle and contributed very
little to the recovery of gross domestic
product."

(p.235)
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Indeed, the spectacular increases, both in R and in GDP for 1932-37,

are more a result of the periodisation chosen than of real growth in

copper production, Chilean participation in that production, or real

absolute increases in GDP. The year 1932 was the worst of the

Depression for Chile, and the path towards recovery necessarily had to

be a steady one. The description of the period is made in pages

232-236.

"Meanwhile, the Chilean share of the value of
copper production (Gran Mineria) fell from
$33 million dollars in 1929 to $8 million in
1933, and the average for the entire period
1932-37 was $14 million per year, compared to
$24 million in the previous period (1925-31)."

(p.233)
"... the Chilean returned value of copper
production did not regain predepression levels
until 1937, when it reached $29 million dollars."

(p.234)

If the year 1937 is moved from Period Three to Period Four (there are

no valid reasons for not doing so: 1937 was a recovery year, its value

of R being $61.5 million, against an annual average of $31.8 million

for Period Three - including 1937 - and an annual average of $102.2

million in Period Four - not including 1937. All figures expressed

in 1960 dollars, see Reynolds' Statistical Appendix, column 82, p.378),

then the changes in R during Period Three and Period Four are quite

different from the ones appearing in Reynolds' Table 10: 9.6 and 5.1

per cent respectively instead of 22.0 and 6.1 per cent. On the other

hand, we could move 1931 instead of 1937. If the year 1931 is trans¬

ferred from Period Two to Period Three (again, this is perfectly

acceptable, since R in 1931 was 37.8 million dollars, against an

average of 46.8 million in Period Two - including 1931 - and an
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average of 31.8 million in Period Three-not including 1931 - .

Reynolds, p.378, column 82), then the changes in R during Periods

Two and Three are, 9.0 per cent and 7.2 per cent respectively, instead

of 1.9 per cent and 22.0 per cent, the figures shown by Reynolds,

Table 10.

Naturally, if 1937 is taken to Period Four and at the same

time 1931 is taken to Period Three, the results will again be different

from the ones just mentioned, and they will diverge from Reynolds'

results even more. Or alternatively, the World War II peak production

years could be presented as a different period, or they could be put

at the top or at the bottom of some period, and, again, the

conclusions would be modified. Eventually, it would be possible to

show that there is an inverse relationship between growth rates of R

and GDP. If Period Three is defined as 1931-36, instead of 1932-37,

the annual average growth rate of returned value would switch from

22.0 per cent (the highest in Reynolds' Table 10), to minus 3.8 per

cent, (- 3.8%), as low as in Period 6, the worst of all.

So, we see that the analysis in terms of comparative changes

in 'returned value' growth rates and GDP growth rates for different

periods is not very useful. (It should be said here that the

periodisation chosen by Reynolds was not developed by himself, but

taken, unmodified, from a document of the Chilean Copper Department.

Reynolds, p.209n). If the model of economic growth assumed is valid

("exports become the main generating force in national income, rather

than investment", p. 320), then much more important for the capital
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formation process is the absolute amount of 'returned value',

rather than its percentual rate of growth. Far more important

than knowing that the annual average growth rate in R was 1.9

per cent during 1925-31, and 22.0 per cent during 1932-37, (Reynolds'

Table 10), is knowing that the respective absolute amounts of returned

value were $24 million dollars and $14 million dollars per year (p.233).

The following table compares the average amount of returned value per

year with the growth rate of GDP, using the periods of Reynolds' work.

TABLE 2A

•RETURNED VALUE' AND GROWTH RATE OF GDP, BETWEEN 1925 AND 1959.

Period
Average 'returned value'
per year (million dollars
1960)

Average annual
% change in GDP

1956 - 1959 170. 3 1.6

1950 - 1955 175.4 3.6

1938 - 1949 102.2 2.5

1932 - 1937 31. 8 6.9

1925 - 1931 46. 8 - 1.1

Sources: 'Returned value': Reynolds' Statistical Appendix,
column 82, p.378. Growth rates of GDP: Reynolds,
1965, Table 10, p.324, except for the period
1956-59. That value was calculated from Ffrench-

Davis, 1973, Table 34, p.252.

The direct relation between returned value and growth rate of GDP is now

much less apparent than in Reynolds' Table 10. However, it would be

possible to interpret it so as to conclude that, again, three of the

five periods would support this relation. The difference is that now
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the 'odd' period is not only 1956-59, as before, but also 1932-37. And we

have just seen that there are strong reasons for thinking that 1932-37

was indeed an 'odd' perfod. But probably the most accurate interpret¬

ation is to discard all the exercise as useless. We know now how

undependable this periodi_sation is, and, even more important, no simple

relationship attempting to describe Chilean economic development between

1925 and 1959 can be accepted as stable. If a direct relation is to

be postulated for explaining the 'similar movement' of 'returned value'

of copper production and growth of GDP, during the years between 1925

and 1959, it must first be shown that the elements determining that

relation have remained constant. A simple relation requires a degree

of stability in the leading factors involved. The following tables

indicate that this is not applicable to the Chilean economy in the

period in question.

TABLE 2B

EVOLUTION OF SOME MACR0EC0N0M1C VARIABLES BETWEEN 1925 AND 1959

(US $ MILLION DOLLARS 1960)

Variable 1925 1959 % of change

Net copper 'returned value' 33.2 182. 7 450.3

Total value of copper production 88.8 324.3 265.2

GDP, estimate A 1242 2881 132.0

GDP, estimate B 1052 2574* 144.7*

Total value of exports 435 565 29.9

Government expenditure 149** 481*** 222.8****

* 1957 ** 1928

*** 1958 **** 1928-1958

Source: Reynolds' Statistical Appendix, columns 82, 83, 104, 105,
108, 112, pp.378, 384, 385, 386.
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TABLE 2C

IMPORTS AS PERCENTAGE OF INTERNAL SUPPLY

(ANNUAL AVERAGES)

Period Consumer goods
*

Capital goods and
Intermediate inputs** Total

1914-15 40. 0 86.4 51.5

1927 30.8 77.3 43.8

1937-38 21.4 53.7 29.9

1952-53 8.8 39.8 26.0

1963-64 9.4 32.2 24.6

% change
(1927)-
(1963-64) - 69.5 - 58.3 - 43.8

* Foods, beverages, tobacco, textiles, clothes and shoes.
** Chemicals, non-metallic minerals, and metallic products.
Other industrial branches, producing capital goods, intermediate
inputs and consumer goods, have not been included.
Source: Jeanneret, 1972, table 1, p.66.
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TABLE 2D

CHILEAN INDUSTRIAL PRODUCTION, MILLION ESCUDOS 1950, ANNUAL AVERAGES

Period Consumer Goods
*

Capital Goods H
Intermediate Inputs

**

Total

1919-21 13.8 1.4 17.4

1939-41 21.4 4.5 31. 3

1949-51 29. 1 12.2 47.2

1954-56 32.8 16.9 55. 1

1959-61 40. 7 23. 8 72. 7

1964-65 51.6 34.8 97.3

% of change
(1919-21) -

(1964-65) 273.9 2385.7 459.2

* and ** The same as in Table 2C

Source: Jeanneret, 1972, Table 2, p.67.

Historical series of economic variables going back as early

as 1925 are scarce. But from Tables 2B, 2C and 2D we can see that

total exports increased by a third, GDP increased two and a half-fold,

government expenditure three-fold, copper production and industrial

production of consumer goods three and a half-fold, net copper 'returned

value' and total industrial production five and a half-fold, and

industrial production of capital goods and intermediate inputs twenty

five-fold! Imports of consumer goods as a percentage of internal supply

of consumer foods fell to less than one third, and total imports as a

percentage of total internal supply, and capital goods and intermediate

inputs imports as percentage of internal supply of capital and intermediate
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goods^ both fell to roughly half their initial value. We can also

obtain some additional information: for example, from Table 2C, the

fact that, in 1952-53, the import-substitution industrialisation in

consumer goods branches had gone as far as it could, given the

differences in comparative advantages, differentials in technology,

degree of protection to local industry, and the preferences of consumers.

(Munoz, 1972, and 1975). But the most important factor which has to

be stressed here is that the Chilean economy of the sixties was, in

relation to most of the leading economic variables, completely different

from the Chilean economy of the twenties. Not only have most variables

changed several fold, but the speed of the changes presents large

differentials between variables, increases going from a tiny thirty

per cent to more than two thousand per cent. In particular, the changes

in the industrial sector need to be considered, because in these four

decades this sector moved from negligible levels of production until it

became the sector providing the highest single contribution to GDP,

and also the sector with the fastest growth rate (ODEPLAN, Cuentas

Nacionales de Chile, 1965-1973, Santiago, Table 13, p.22). A complete

process of import substitution industrialisation took place, at least in

relation to basic consumer goods branches, a process that, from being

insignificant in the twenties, had become exhausted by the fifties

(Munoz, 1972 and 1975, and Mamalakis, 1969). The economic changes and

social tensions and conflicts generated by this process during its

different stages cannot be described by stable parameters, at least in

a relation as simple as the one between R and GDP. Moreover, if at

least partially the 'returned value'of copper production has been

employed to support industrial development, as Reynolds suggests:
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"... government policy has tended to distract
returns away from the Gran Mineria toward
manufacturing since World War II."

(p.266)
"Yet the government maintained a policy which
succeeded in directing investment away from
this highly productive sector [copper mining]
towards less-efficient import-competing
industries until well into the 1950's."

(p.340)

then the relation between copper exports (or the 'returned value'

share of copper exports) and general growth cannot be considered

constant or described by stable parameters, once one has taken full

account of the leading role played in this relation by industrialisation

and import-competing industries, which have changed so much during these

forty years.

We have said that the periodisation employed by Reynolds is

not dependable, and that his conclusions may be drastically changed

with only small and justifiable modifications in this periodisation.

We have also said that a simple direct analytical relationship between

copper exports 'returned value' and growth of GDP would not enable us

to take account of the substantial changes which have affected the

Chilean economy since 1925. Our third criticism is related to

Reynolds' methodology.

If we are interested in forward and backward links, it will be

natural to look at the information provided by the accounting departments

of the copper companies, such as wages and salaries or local purchases

of inputs. If, on the contrary, we are interested in the way copper

taxes are spent by the government, a completely different approach is
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required. The first approach will, in the best of cases, lead to

an input-output model., and the researcher will be limited by the

assumptions of his or her model: its static nature, the impossibility

of substitution between productive factors within each individual

activity, or the assumption of full employment of installed capacity.

The second approach is richer both because it deals with a much larger

volume of foreign exchange, and because it is not bound by restrictive

assumptions. The Chilean large-scale copper mines (also known as the

'Gran Mineria') have been considered from the perspective of backward

and forward links also by other authors, like Gedicks (1973, pp.14-15)

or Girvan (1976, ch.l).

The differences between the two approaches can be clearly seen

in relation to Reynolds' over-optimistic evaluation of the 1955 Nuevo

Trato (p.254, quoted above). Reynolds mentions purchases of steel for

"many millions of dollars" (How many ?), and an increase in labour costs

for the subsidiaries of Anaconda between 1956 and 1959, equal to 11 million

dollars. And he adds that this additional purchasing power of the copper

miners was an important incentive to the growth of domestic industry,

"under the protection of high-import duties". He fails to provide the

growth rate of industry during this period, which was well below the

growth rate of imports (Statistical Appendix). Mamalakis (1971, p.408)

has even talked of an 'import extravaganza' starting in 1957. Reynolds

fails to consider the very real possibility that the share of the

domestic market served by local industrialists may indeed have shrunk.

He also fails to consider that this may be a result derived from the
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Nuevo Trato. The Nuevo Trato may have created a favourable climate

for foreign capital inflows, and in this way it may have contributed

to an increased capacity to import which would have allowed this

'import extravaganza'. This is exactly the point that Mamalakis

makes (1971). This problem will be discussed later on. Here we

want simply to show that Reynolds would have required a different

approach, to look at all these macroeconomic interrelations.

Summarising, we can say that, despite the substantial

contribution of Reynolds' work to the study of the subject, his approach

fails to answer the fundamental question: "why so substantial a real

increase in 'returned value' of copper production did not stimulate a

more rapid rate of growth in the Chilean economy as a whole" (p.280).

Strongly linked with this, his model, described by our quotations,

cannot be applied to explain the actual relationship between copper

and growth of GDP in Chile, between the 1920's and the 1960's. The

work by Reynolds is a necessary source of reference for all efforts to

study the subject. To some extent, its weaknesses are inevitable, as

a result both of how early it was written, and of the fact of its

being the first in the field. But, despite its merits, its shortcomings

ought to be pointed out here, if the aim of this chapter is to be

fulfilled.
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2.2 CHANGE OF EMPHASIS: FROM FORWARD AND BACKWARD

LINKS TO THE USE OF COPPER EXPORTS 'RETURNED

VALUE', AND FROM EXPORTS TO IMPORTS.

MAMALAKIS: THE RESPONSIBILITY OF CHILEAN GOVERNMENTS

"There are areas, such as in urban
transportation, in which government has
not accepted its most elementary responsi¬
bilities in providing adequate services
(In the city of Santiago, several thousand
private entrepreneurs run broken-down buses
mainly along the streets where the most
people wait)."

(Johnson, 1967a, p.240)

There is something misleading in the above quotation. As

it stands, it implies that each of these "several thousand private

entrepreneurs" takes his own decision about the streets along which

he will run his bus or buses. In fact, there is a local authority

department which does the job for him. Except for this, the quotation

is true. Indeed, this quotation illustrates not one point but two.

First, that Chilean governments have avoided facing their basic

responsibilities on some crucial issues. The efficient allocation of

copper exports 'returned value' is one of these issues, as we will

discuss later on. And second, that some authors have over-stressed

this point (the above quotation is an obvious example; others, provided

by other authors, are presented at the end of this section), with the

net result for our purposes, that they present the local subsidiaries

of the copper companies, Anaconda and Kennecott, as innocent victims

of wrong policy measures or viciously perverse economic doctrines

applied by Chilean governments, which is totally misleading. These

points are dealt with in detail later on.
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There is another piece of research on Chilean copper and

economic growth, which is similar to Reynolds' in several aspects.

This allows us to deal with it now, and spare the repetition of

comments made when Reynolds' work was discussed. This is Mamalakis'

1971 article.

Mamalakis also uses a model which assumes a direct relation

between exports and growth rate of GDP. The model is taken, with

some modifications, from H. Wallich, Monetary problems of an export

economy: the Cuban experience, 1914-1947, Cambridge, Harvard U.P.,

1950:

"Wallich argued that in 'an export economy ...
exports and imports respectively assume the
roles that, in an investment economy like that
of the United States, are played by investment
and saving. Exports rather than investment
are the main generating force in the national
income; imports rather than saving represent
the main leakage from the income stream'. In
the model of the present chapter, the major
leakage is factor payments abroad, and not
imports in general."

(p.389n)

This model is applicable to the Chilean economy, from the nitrate years

until the copper era. It is also accepted as an adequate formulation

of "Chile's social welfare function":

"By making available the foreign exchange
needed for capital goods purchases, mining
functioned as a quasi-capital goods sector."

(p.388)
"Chile's social welfare function would suggest
an explicit interest in maximising Yn [factor
payments to nationals] + On [other payments to
nationals] + If [direct foreign investment in
the copper sector] ... In the short run, the
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most efficient strategy for maximising Yn+On+If
is to adopt measures that increase Chile's share
of total revenue [in copper mining]; over a
slightly longer run, when changes in output are
feasible, maximisation of Yn+On+If would be a

by-product of maximising total copper revenues."
(p. 398)

Mamalakis distinguishes three periods, and studies the evolution of the

total value of copper production, net foreign exchange contribution of

copper (Reynolds' 'returned value'), excluding and including investment,

explicit taxes paid in Chile, and the "legal cost of production" (mainly

purchases of intermediate goods and services within the country, and

remuneration of wage and salary earners, p.399. 'Legal' because the

companies were ordered by law to bring back to Chile a volume of foreign

exchange, to be exchanged by Chilean currency at a rate lower than the

equilibrium or the parity rate, Law no. 5185, Vera Valenzuela, 1961,

p.31; Moran, 1974, 73-4). It is shown that all these variables grew

from each period to the next one, according to Table 2E.

TABLE 2E

VALUE OF PRODUCTION, 'RETURNED VALUE', LEGAL COSTS OF PRODUCTION AND

EXPLICIT TAXES OF THE GRAN MINERIA.

(Million Dollars, 1961, Annual Averages).

Period

Value of
Production

Net foreign exchange
Contribution

Legal Cost
of

Production

Explicit
Taxes

Excl.
Investment

Incl.

Investment

1930-39 114. 1 40. 1 42.8 32.0 8.1

1940-54 220. 3 122.5 135 .2 71.2 37.0

1955-64 313.5 189.9 214.2 \QCO 92.9

Source: Mamalakis, 1971, Tables 111, 112, 113, 114, pp.393, 398,
399, 402.
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The conclusion that follows necessarily, and here again

Mamalakis and Reynolds coincide, is that the causes of Chilean

underdevelopment are to be found in internal factors, which prevented

the increasingly large flows of foreign exchange from being used

constructively towards achieving economic growth:

"... the Chilean government's allocation and
import policies have prevented the copper
sector from making the maximum contribution
to investment and economic growth."

(p.387)
"A key element in the structure of the Chilean
economy has been the large-scale copper sector.
This sector has been the most important source
of foreign exchange; it has generated a surplus
of resources, a large proportion of which has
accrued to Chile; and it has contributed to
economic growth in numerous other ways.
Nevertheless, the use of this surplus for maxi¬
mum economic growth has been prevented by the
lack of a proper allocation policy and, in
particular, by an inappropriate import policy."

(p.415)

So far, the methodology and the conclusions of Mamalakis' work have

followed closely Reynolds' pattern. However, important differences

between them have to be mentioned. Firstly, Mamalakis makes no attempt

at presenting the copper mining sector ('the export sector') as a potent¬

ially "leading sector in its own right" (Reynolds, 1965, p.249n. The

complete quotation is given above). Related to this, and probably a

result of the more accurate statistical data available and of the

inclusion of five more years (1960-64), the enthusiasm shown in the

results of the 1955 Nuevo Trato is now more controlled (compare, for

example, Reynolds' page 254, quoted above, with Mamalakis'remarks):

"Although the net foreign exchange contribution
was on average higher in 1955-64, it was stagnant;
during the 1940-54 period it had been rising ...
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If the government's policy during the 1955-64
period was one of indirectly augmenting the
net foreign exchange contribution through a
profit-induced increase in the gross foreign
exchange contribution, it has admittedly not
been very successful. Chile did release an
increasing share of the copper resources for
'foreign uses' but in a new pattern."

(p.400)

"Moreover, legal provisions for accelerated
depreciation, and the investor's desire for
immediate capital recovery, boosted the annual
average amortisation levels ... Expenditure
outside Chile, unexpectedly, more than quad¬
rupled in comparison to the previous period.
In return for all this comparatively favourable
treatment, the exhausted Potrerillos mine was

replaced by the El Salvador, but little further
new investment came forth."

(p.401)

(For detailed analyses of the Nuevo Trato, see Vera Valenzuela, 1961;

Moran, 1974; Gutierrez, 1977.)

Secondly, Mamalakis makes no attempt at demonstrating the

validity, for the Chilean case, of the direct relationship between

exports and growth postulated by Wallich for Cuba (Mamalakis, 1971,

p.389n, quoted above) let alone determining an analytical expression

or estimating its parameters. The Wallich model is Mamalakis'

starting hypothesis, but not his conclusion. It is possible that

the failure of Reynolds' efforts has something to do with this.

Thirdly, and this is far more important, and has to be hailed as the

leading contribution by Mamalakis to the study of the subject, the

first steps are made toward explaining "why so substantial a real

increase in 'returned value' of copper production did not stimulate a

more rapid rate of growth in the Chilean economy as a whole" (Reynolds,
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1965, p.280). This is done not following a theoretical model,

because no theoretical model is identified as appropriate to the

Chilean situation, but rather using existing empirical information.

"Even today, no study exists of the optimum
rate of copper taxation."

(p.390)
"The process by which the Chilean copper
sector has affected the saving-investment
process is almost completely unknown."

(p.413)

While Reynolds' argument deals with the government's policies, "in the

first stage of the spending stream" (p.205, quoted above), Mamalakis'

goes further down that 'first stage'. The emphasis is placed upon

the policy of allocation of copper-mining-earned foreign currency, and

in particular, upon import policy:

"With the copper mining sector as a definite
loser, the foreign investors a partial loser,
and Chilean labour hardly a winner, the natural
beneficiary of this clash-induced suppression
of mining should have been the government."

(p.405)

("The state of affairs in which the value added
of a sector is below what it would have been
without government intervention may be defined
as 'supression' of the sector", p.405).
"... This has led to a situation in which a

fourth group - namely buyers of overvalued
foreign exchange - " [this is a writing or
printing 'gaffe', it should say 'undervalued'
foreign currency. It was the Chilean peso
which was overvalued, as all the Mamalakis'
analysis and his Table 116 suggest] "were the
second, and occasionally, the most important
winners. The implicit taxes [to copper
mining] were to a large extent converted
automatically into implicit subsidies on
imports. Thus the 'resource release'
forced upon capital in the mining sector led
to a net gain by the importers."

(p.406)
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"Chilean authorities have tended to maximise
the net foreign exchange contributions by
passing on to importers a share of the
surplus through overvaluation without
necessarily maximising the explicit government
revenue contribution."

(p.406)

But not only copper-mining-earned foreign currency (Reynolds' returned

value, or Mamalakis' net foreign exchange contribution) was bought

by importers with overvalued 'pesos' or 'escudos'. At the same time

the government lost control over this foreign currency, and the foreign

currency was definitely not employed to import capital goods:

"... the gain in foreign exchange to the
economy is more than compensated by the
loss of control by the government over the
allocation of the mining surplus released.
If implicit taxes on copper are converted into
implicit subsidies on imports, the impairment
to investment may be detrimental to growth ...

The Chilean experience shows that after the
middle forties, implicit subsidies have been
continually present and that, even when
multiple import exchange rates were employed,
the government had no policy of favouring
capital goods imports or, for that matter, of
domestic capital formation."

(p.406)

Furthermore, the direct relation between exports and growth, has to be

abandoned as a satisfactory model for Chile. The statement that

"exports become the main generating force in national income, rather

than investment" is simply not true. (Reynolds, p.320; Mamalakis, 1971,

quoting Wallich, p.389n, both quoted above). The structure of imports,

defined as the relation between consumer goods imports and capital goods

imports or, more generally, between competitive and essential imports,

determined by the Central Bank to the benefit of importers, is going to

play the most important role. Exports are a necessary condition for
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growth, but the sufficient condition is only exports plus imports.

The large, increasing volume of returned value is only a half of the

total requirements for growth of GDP, the other half is an adequate

imports policy and the government's emphasis on domestic capital

formation.

"The proportion of these [copper] dollar
earnings that is used for capital goods
imports is determined by the country's
import policy as formulated by the Central
Bank. Regarding the externally supplied
components of capital formation, this
import policy is tantamount to an investment
policy. Once an import policy has been
fixed, an independent investment policy
becomes infeasible since most investment has
an import component. For the same reason,
any changes in the copper policy will have
no impact on the investment policy unless they
operate through the import policy. Economists
who have dealt with the problem tend to identify
copper policy with the investment policy instead
of recognising that the import policies determine
investment ..."

(p.415)
"The import policy in Chile was a major factor in
determining the allocation of dollar funds between
future (investment) and present consumption and
has tended to favour the latter."

(p.415)

The discovery of such a simple, straightforward and (a posteriori)

self-evident fact, that exports do not become automatically investment,

unless foreign currency is used for importing capital goods (which is

almost a truism) and the discovery that this did not always happen in

the Chilean case (which is not a truism) brings the discussion onto quite

a different plane, and gives it a different perspective, although the

main questions are far from being solved. A direct relation between

exports and growth is no longer acceptable as the basis for the
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pertinent model, but the explanatory model is still missing, and

Mamalakis gives no more clues as to how it is to be built. Besides,

it is necessary to explain why importers (or buyers of imported goods)

preferred consumption instead of .investment. This is not self-

explanatory with a single import exchange rate, and in the case of

multiple exchange rates for imports, it is the governments' choice on

allocation of resources between present and future which has to be

explained. If the best thing for the economy was to use copper-

exports returned value for capital formation and growth of income, why

did governments fail to achieve it? But did they fail, or rather did

they not even try? We would expect governments to behave in such a

way as to maximise the objectives of the sectors or groups they represent as

a whole, even if in order to reach that, they have to postpone, sub¬

ordinate or jeopardise the objectives of some individual sectors or

groups among those represented. Was the action of Chilean governments

in accordance with these objectives or not? When the focus of the

discussion moves from exports to imports, i.e., when the main

responsibility for Chilean underdevelopment is transferred a bit more

from external elements to internal ones, the need for a macro-model

of the economy where the whole impact of exports and imports could be

analysed ("a macro-model of the Chilean economy which treated copper

exports as an independent variable and related them to the growth of

income via 'returned value'", wished by Reynolds "if all things were

possible" [p.323]) grows larger than ever.

By pointing out the role of imports, Mamalakis has gone a

step forward, in relation to the theories which identify exports with

43



investment (exports, rather than investment, became the main

generating force, etc.)- However, Mamalakis' next conclusion,

namely, that domestic capital formation suffered because of implicit

subsidies to importers, is false.

Mamalakis compares the National Accounts exchange rate with

the parity exchange rate (Table 116, p.404). He shows that the parity

rate was above the official rate each and every year between 1945 and

1963. The conclusion of implicit subsidies to importers is reached

directly from this comparison. However, this comparison is misleading,

and the conclusion is false, because imports were not made according to

the National Accounts exchange rate. The nominal exchange rate applied

to imports was always higher than the National Accounts rate, simply

because the National Accounts rate is a weighted average of all exchange

rates. Since the exchange rate applied to exports was always much

lower than the rest (as the same Table 116 indicates), the exchange

rate applied to imports should necessarily be higher than the weighted

average (the weight attached to rates applied to invisible trade or

capital movements is comparatively very low).

Not only that, but, just as the nominal import exchange

rate was higher than the National Accounts rate, the effective rate

applied to imports was higher than the nominal rate applied to imports,

the difference being formed by tariffs, other taxes, financial costs of

deposits in advance, etc. Behrman (1976) has calculated effective exchange

rates for several items of the import bill, and in almost every case he

has found that these rates were higher than the parity ones (Section 3.5,

Table 3.1).
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Thus, Mamalakis has correctly emphasised two points: that

imports are important, and that they did not always favour capital

formation. However, he is mistaken in blaming implicit subsidies to

importers for the low rates of domestic capital formation during the

relevant period.

Until 1974, the year of both Lira Silva's PhD dissertation,

and the publication of Moran's book, the Reynolds-Mamalakis approach

was what we could call the 'conventional wisdom' in the subject we are

discussing. This 'conventional wisdom' was only challenged by writings

connected with the 'dependencia' school, which is analysed in the

following pages. But even the 'dependencia' school offered only a

partial, limited challenge. The direct relationship copper exports

'returned value' - general economic growth, was never criticised.

Before going into that, however, it would be pertinent to add that the

Reynolds-Mamalakis approach has been adopted by many authors. In some

cases, the positive contributions made by this approach have been

darkened and brought into disrepute by the acritical use of information

provided by the public relations departments of the copper companies,

or simply by inaccuracies and mistakes. A particularly unfortunate

example of this is provided by a book which, in only nine pages, is

wrong when giving the name of an international copper company executive,

who is also an expert on the world copper market; is wrong when giving

the geographical location of one of the Gran Mineria orebodies; is wrong

when attributing the discovery of another orebody to the merits of the

Nuevo Trato; and it is also wrong when giving the volume of Chilean

known copper reserves, which were at least twenty times bigger, ten
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years before the publication of the book (Baklanoff, 1975, pp.65-73.

A full discussion of these mistakes is included in the last section

of Chapter 5).1

2.3 A LATIN AMERICAN »DEPENDENCIA' VIEW OF THE DIRECT

RELATIONSHIP BETWEEN COPPER EXPORTS 'RETURNED VALUE'

AND GENERAL GROWTH. - BARCLAY: 'NON-RETURNED VALUE'

AS THE CAUSE OF CHILEAN UNDERDEVELOPMENT.

"The foreign mining sector was a principal source
of Chilean dependency and underdevelopment,
largely because of the profits remitted abroad"
(J. Petras, Political and social change in Chile,
in Petras, ed., Latin America: from dependence
to revolution, New York, Wiley, 1973).
"There is little attention given to the fact that
it is in part the dependence upon copper and
imports of capital that lias given structure to
the present features of underdevelopment and to
the 'imperfections of national sovereignty' ..."

(Johnson, 1967a, p.255)

"Summarising the history of the copper companies
in Chile, Senator Contreras Labarca [a member of
the Communist Party] typified the feeling by
arguing that the magnitude of the profits
Anaconda and Kennecott had been able to earn on

operations in Chile were 'the cause of the
country's underdevelopment'." (Historia de la
ley 16,425, vol.1, September 1965, p.204, quoted
by Moran, 1974, p.25).

"The conclusion is clear: in a little over a half
a century these U.S. companies took out from our
country an amount greater than that created by
Chileans in terms of industries, highways, cities,
ports, schools, hospitals, trade, etc., during
our country's entire history.

A fifth mistake of Baklanoff (1975) has been pointed out
by Gutierrez (1977, p.203), but it is not mentioned here
because it falls beyond the limits of our nine pages area.
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This is the basic cause of our underdevelopment.
The basic cause of our meager industrial growth,
of our primitive agriculture, unemployment, low
wages, our very low standard of life, the high
rate of infant mortality, and it is the cause of
our poverty and backwardness" (The Chilean
Copper Corporation, CODELCO, in the New York
Times, 25 January, 1971, quoted by Baklanoff,
1975, p.96).

Before studying the attempts made to build the macro-model of

the Chilean economy, desired by Reynolds "if all things were possible",

it is convenient to consider the opposing view to Reynolds-Mamalakis'.

This view asserts that the main causes of Chilean economic stagnation are

to be found in external factors. A recent account of the theory is

presented by Barclay (1975). Although only a fourth of the work is

devoted to Chile, the rest of the research being focussed on the copper

companies in the United States, and their relations with the U.S.

government, Barclay's study offers a complete up-to-date description of

this position.1 The analysis employs the categories of 'actual' and

'potential economic surplus', and the conclusion reached is that the

large volume of 'non-returned value' of copper exports is responsible

for Chilean underdevelopment:

"The political economy of Chilean copper which
emerged from this period ["the opening years
of the twentieth century"] has remained a major,
perhaps the major, determinant of Chilean
underdevelopment for more than five decades."

(p.213)

The purpose of this section is not a general criticism of the
Latin American theory of dependencia. We aim only at a
discussion of that version of the theory that, while assuming
a positive relationship between copper export returns and
Chilean economic growth, puts the blame for stagnation upon
unsufficiently large export earnings.
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"... during 1960-1970 Chile could have
increased her gross private investment
by one-third if she controlled the
profits from the Gran Mineria."

(p.245)
"... it is clear that the potential gain
to Chile through control over the surplus
generated by the Gran Mineria is
considerable."

(p.246)

"During the 1958-1968 decade, service
payments on foreign capital averaged 45
per cent of export income and exceeded
50 per cent for 1963-1965 and 1968."

(p.240)

Leaving aside the last statement (which is absolutely false. See the

Statistical Appendix), these quotations may be classified in two different

groups. First, the ones which are obviously true, when the conditional

elements are properly defined (the 'potential gain', for example, requires

some favourable internal conditions for becoming an 'actual' gain, or

"Chile could have increased ... investment ... if she controlled the

profits from the Gran Mineria", but only if some favourable internal

factors were present as well). Reynolds (1965) and Mamalakis (1971) have

attempted to define some of these internal favourable conditions, required

for achieving high rates of growth in GDP by adequate use of the

'returned value' share of copper production. It is quite reasonable

to expect that these favourable conditions would also have been

necessary if the 'non-returned value' share had been available. But,

unfortunately, these favourable conditions were not present. We will

take this point again in the next chapter. If the 'returned value'

were wasted, there is no reason to expect that the non-returned value -

if available - would not also have been. It could be reasonable (at

least given certain assumptions) to blame the U.S. companies for taking
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the 'non-returned value' share away, but are they also responsible

for the use Chilean governments and importers made of the 'returned
x

value' share?

This brings us straight into the second category of

statements, namely, those holding that "the political economy of

Chilean copper ... has remained a major, perhaps the major, determinant

of Chilean underdevelopment". Because the only way this can logically

be sustained is by denying at the same time al1 autonomy or relative

degree of independence to the non-copper (or non-export) sector of the

economy. Only if the copper companies are able to control, directly

or indirectly, everything of economic importance inside the country,

can they be blamed for the misuse of copper-exports-earned foreign

exchange by governments and importers. Again, as in the Reynolds' or

Wallich's models, this kind of statement is the result of assumptions

about the non-copper sector of the Chilean economy. Let us see how

Barclay describes this sector.

/

The analysis begins with the long-celebrated "three legged

table of Chilean society" from Claudio Veliz:

"In the period between independence from Spain
and the depression of 1929, the Chilean economy
was dominated by three legs of the national
economic table. In the first place, there were
the mining exporters of the north of the country;
then there were the agricultural and livestock
exporters of the south: and finally there were
the large import firms which were usually located
in the centre, in Santiago and Valparaiso, but
which operated in the whole country. These three
pressure groups were in entire agreement about what
economic policy the country should follow. There
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was no other group which was able to challenge
their economic, political and social power,
and the three totally dominated national life,
from the municipal councils to diplomatic
representation, economic legislation and the
horse races ...

The mining exporters of the north of the country
were free traders. This policy was not
fundamentally due to reasons of doctrine - though
they also had these - but rather to the simple
reason that these gentlemen were blessed with
common sense. They exported copper, silver,
nitrates, and other minerals of lesser importance
to Europe and the United States, where they were
paid in pounds sterling or dollars. With this
money they bought equipment, machinery, manufactures,
or high quality consumer goods at very low prices.
It is hard to conceive of an altruism or a far-

sighted or a prophetic vision which would lead these
exporters to pay export and import duties with a
view to the possible industrialisation of the
country. Tied to the liberal ideas of the era,
they would have argued that if it were really worth¬
while developing Chilean industry, this should at
least be efficient enough to compete with European
industry which had to pay high freight charges before
getting to our shores ...

The agricultural and livestock exporters of the South
were also emphatically free traders. They sent their
wheat and flour to Europe, California and Australia.
They clothed their cowboys with ponchos of English
Flannel, rode in saddles made by the best harnessmakers
of London, drank authentic champagne and lighted their
mansions with Florentine lamps. At night they slept
in beds made by excellent English cabinet makers,
between sheets of Irish linen and covered by blankets
of English wool. Their silk shirts came from Italy
and their wives jewels from London, Paris and Rome.
For these hacendados, who were paid in pounds sterling,
the idea of taxing the export of wheat or of imposing
protective duties on imports was simply insanity. If
Chile wanted its own industry to produce ponchos, very
well, let it - as long as it could produce cloth of
as good a quality and low a price as the English.
Otherwise, the proposal was a swindle. For these simple
and undoubtedly solid reasons, the mining exporter of
the North and the agricultural exporter of the South
both put pressure on the government to keep an economic
policy of free trade.
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The big import houses of Valparaiso and Santiago
also were free traders. Could anyone imagine
an import firm supporting the establishment of
high import duties to protect national industry!"
(p.201-2, quoted from A.G. Frank, Capitalism and
underdevelopment in Latin America, New York,
Monthly Review Press, 1969, 89-90).

But a "pre-industrial middle class" started to develop:

"By the end of the 1800's Chilean prosperity had
also begun to create a middle class ... a pre-
industrial middle class, one dependent on the
continued success of Chilean mineral exports ...

clerks, accountants, or supervisory personnel in
the mineral industries ... in the import/export
firms ... the state bureaucracy ... firmly tied
its interests to commercial and state activities."

(pp.209-210)
"The middle class ... proved too weak to fulfill
the role of innovating entrepreneurs ..."

(p.212)

That is the description that Barclay gives of the Chilean social structure.

On industrialisation, lie has two things to say: that the 'three legged

table' overthrew President Balmaceda (in 1893!) as a result of his

efforts to "carry out a national industrialisation programme" (p.211),

and that "import substitution industrialisation, which has progressed

little since the mid 1950's anyway, has simply made more complex the

ties of dependence but has not broken them" (p.233).

Well, the only thing that can be said is that the Chilean

society described by Barclay has no more growth dynamics than the one

it gets from foreign trade. So, the 'three legged table' and the

'pre-industrial middle class' would be right if they were going to

blame the U.S. copper companies for Chilean underdevelopment. But,



unluckily for this theory, any similarity between it and the real

Chilean economy and society of the 1950's and 1960's is purely

coincidence.

In Tables 2B, 2C and 2D, when discussing Reynolds' contribution,

we have shown some of the substantial changes that the economy has under¬

gone since 1925. These changes are still more evident if we compare

mid-twentieth century Chile with the pre-Balmaceda 'three legged table'

society. In particular, the whole process on industrial development

has taken place during the present century, and especially during the

post-Depression decades. Since the 1940's onwards, with only short

temporary exceptions, industry has been the fastest growing sector of

the economy, the individual sector making the biggest contribution to

GDP (Instituto de Economia, 1963, vol.2, Table 7; ODEPLAN, 1960-1971).

Where does the growth dynamics of industry come from? It

is true that many industrial branches rely upon imports for the

provision of the intermediate and capital goods they need. On the other

hand, practically everything domestic industry produces is sold in the

domestic market. For reasons of low average productivity, high unit

costs, and general inefficiency, local industrialists are unable to

compete in markets abroad, and they do business at home only thanks to

protection (Banco Central, 1971; Behrman, 1976; Jeanneret, 1972;

Leftwich, 1966). A sizeable proportion of imports still compete,

despite protection, with local industry for the tiny domestic market.

Thus, we may talk of imports as being 'essential' or 'competitive'.

These words have quotation marks for on many occasions the classification
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of some particular imported goods depends upon the point of view

of the affected industrialist. If he is in the lumber industry,

some machine tools are 'essential' imports. On the contrary, if he

is in the metal industries and starting to develop local machine tool

factories, machine tool imports are 'competitive'. As we will see

later on, the publicity impact and the emotional stress attached can

turn these otherwise technical definitions into real propaganda issues.

The empirical impact of imports upon industrial growth will

not be fully clarified until Chapters 4 and 5, that is, after the

econometric model, multiplier analysis, and further experimentation with

the model make their results evident. But what is absolutely clear

now is that, on the side of demand, industry is completely independent

of external developments. In this sense, industry is very different

from the economic sectors supporting the 'three legged table' or the

'pre-industrial middle class'. At least partially, the growth dynamics

of industry come from domestic developments. And this holds true

independent of who owns industry: even if the whole of it were in

foreign hands, still half its dynamics would depend upon domestic demand.

That is, at least half its dynamics would depend upon domestic develop¬

ments (of course, in such a case other theoretical problems would arise,

but these problems could not be solved by relying on descriptions of a

nineteenth century society definitively dead).

As we will see below, at the same time that the quantitative

importance of industry increased, the influence of industrialists (and

other new business sectors, like construction entrepreneurs) on
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policy-making increased as well, to an extent the members of the

'three legged table' would have never dreamt of.

Industrial development officially encouraged by the

Development Corporation is described by Mamalakis (1969) in the

following terms:

"At the end of the twenty-five years of life
of the Development Corporation (Corfo) [1964] ,

the Chilean economy can claim substantial
progress ... The country possesses now a
steel, oil and sugar beet industry, a publicly
owned electricity network and numerous other
medium or minor enterprises in the area of
industrial raw materials, intermediate and
final products, all as a result of the efforts
of CORFO."

(Mamalakis, 1969, p.134-5)
"... hydroelectric power, steel and oil ... the
sugar beet industry, milk processing, paper
manufacturing and construction of hotels for
tourism ... construction materials, copper
refining, the rayon industry, cement,
refrigeration plants, textile fibres and so
forth."

(pp.128, 137)

The above quoted article by Mamalakis is important because it explains

the destiny of the returned value of copper exports which was effectively

allocated toward domestic capital formation. CORFO acted as a sui-

generis investment bank, financing long-term investment (30 per cent of

aggregate investment in machinery and equipment, 18 per cent of gross

domestic investment), but it was run as a non-profit-making organisation

(Mamalakis, 1969, 118-9). CORFO received hard-currency loans from

abroad (as much as US $ 432 million up to 1964), and paid back with

copper revenues, received as transfers from the government. At the

same time, CORFO lent these resources to private industrialists, and
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received amortisation for these loans in devalued local currency, if

at all. That is, CORFO stimulated industrialisation through several

hundred million dollars in subsidies. The result was import-

substitution-industrialisation in a sub-optional pattern (122-6, 127-34).

Why did Corfo give subsidies instead of applying economic

criteria that would have allocated funds to solvent, profitable and

successful enterprises? Who benefited from these subsidies? The

answer to both questions is probably linked. In the case of state-

owned enterprises all production factors benefited, and, according to

Mamalakis, white-collar workers in particular (p.124). The distri¬

bution of funds was quite concentrated (Table 3, pp.130, 132). Private

industrialists benefited in two ways: receiving subsidised loans, and

buying state-owned enterprises at a low price when external factors

(the fall in copper exports in 1945) or internal factors (the restrictive

anti-inflationary policies after 1955) forced CORFO to sell, though sales

were also carried out as a matter of doctrine, (p.136, note 19). 1

Subsidised credits in general can be justified by final price,

employment, or income redistribution objectives. But these subsidised

credits to private industry could possibly be explained also by the

It should be borne in mind that Mamalakis has two different theories
for explaining implicit subsidies to industrialisation in a
suboptimal pattern. In his 1969 article, these subsidies work
through soft CORFO loans, while, in his 1971 article, the subsidies
work through low, undervalued exchange rates to imports. As we
saw in Section 2.2, his 1971 theory is false. The 1969 theory
seems prima facie to be more acceptable.
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composition of the organisms in charge of monetary policy (the

Central Bank), non-industrial credits and subsidies (the State Bank),

and government investment and credits to industry (CORFO). In all

these organisms the associations of manufacturers (SFF), small and

medium miners (SNM), landowners (SNA) and large retail and wholesale

merchants, importers and exporters (CCC) were heavily represented.

On CORFO's board until 1958-64, the representatives came from:

Presidency of the Republic (3), Senate (2), Chamber of Deputies (2),

SFF (1), SNA (1), SNM (1), CCC (1), Institute of Engineers (1), labour (1),

Central Bank (1), Agrarian Colonization Bank (1), others (8). (Stallings,

1975, p.181; Menges, 1966). So, even if the President might have had

different views, it was quite easy for business organisations to control

or at least influence the policies, particularly since they also had

strong allies in both the Senate and the Chamber of Deputies. Informal

channels of influence were also open to them:

"The specialised nature of much economic legislation
and the recognised ability of the business
organisations to prepare complex studies and draft
bills, along with the basic perception of the
legitimacy of participation by economic groups,
seems to have meant that many ministers have
welcomed such 'technical assistance' in spite of
their political views."

(Menges, 1966, p.352)

Specially since the end of World War II, the influence of

leading industrialists in policy-making lias become particularly important.

The delimitation of the activities of the Development Corporation was a

responsibility of the President, but it could be strongly affected by

the official publications of the Industrialists' Association. An

example for late 1944 is provided by Burbach (1975, p.90). Or the
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Chairman of the Industrialists' Association could personally write

the final draft of some decrees of the Ministry of Finance, when the

Minister did not feel qualified to do so himself (Cavarozzi, 1975, p.299.

The complete quotation of the interview with the Chairman of SFF in 1956

is included in Chapter 5). Or finally, a leading industrialist and

member of the Association could be elected as President, as indeed

occurred for the period 1958-1964, and several other prominent officials

of SFF were appointed to top government jobs (Stallings, 1975, pp.227-

231; Cavarozzi, 1975, pp.345, 376).

The influence of the Chilean Construction Chamber (that is,

the Association of Construction Entrepreneurs) upon policy and decision

making has been illustrated by Cleaves:

"This chapter on construction interests in Chile
will suggest that an important variable affecting
client relations is the functional interdependence
between the pertinent outsider and the government
unit. Functional interdependence can lead to
coalitions of joint payoff between the public and
private sectors. These particular concepts seem
most appropriate for the case at hand. One
observer has commented that the Chilean construction
sector has perceived with absolute clarity its
links with the state ...

... The Chilean Construction Chamber ... has
succeeded in forging stable alliances with the
public administration ... The Chamber has been
able to design successful strategies emphasising
common objectives between itself and important
sectors of bureaucracy."

(Cleaves, 1974, p.235)

So, correspondingly with the increasing importance of industry as the

leading economic activity, industrialists (and also other new business

groups) have obtained in recent decades a relevant say in policy-making.
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And the 'three legged table' and its subordinated ally the

'pre-industrial middle class' have, long ago, lost the all-pervading

influence they enjoyed at the turn of the century.

Barclay's description is perhaps valid for 1925, but many

changes have occurred since then. The industrialisation process has

been one of the major changes, which has completely modified the pattern

of economic, political, social and cultural relations in Chile, and in

particular, it has meant that the sector with the largest contribution

to output, and which grows most dynamically, finds at least part of its

dynamics of growth in internal variables. (As we will see in

Chapters 4 and 5, even the external influences working over industry

or the economy as a whole do it following patterns completely different

from those assumed by Barclay's theory.) Barclay's Chile is a

dependent country. But Barclay's Chile is not the real twentieth century

Chile. This point will be discussed again in later chapters. As

Mamalakis says, "the size of the mining sector's resource surplus

(nitrate and copper) that went to the United States and England during

the last nine decades is enormous according to any standards" (Mamalakis,

1971, p.389). But we cannot conclude from that that this is the cause

of Chilean underdevelopment. Barclay's position is, for all practical

purposes, equivalent to Frank's (1969), and the following paragraphs,

part of F. Stirton Weaver's criticism of Frank, are fully applicable to

Barclay:

"The emphasis on foreign surplus appropriation
is analogous to the efforts to attribute under¬
development in Latin America to such factors as
declining terms of trade for primary products
(i.e., the price of raw material exports is
purported to decline relative to the price of
manufactured imports) ... economic development
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and underdevelopment are presented as being
determined by the relations between commodities
and the quantitative availability%of abstract
'factors of production': Land, labour, capital,
technology, 'entrepreneurship', etc. The same
variables of conventional theory are simply
manipulated in a different manner to obtain
different results. Frequently these attempts
involve serious logical and empirical errors,
but the more fundamental problem is that the
impact of resource flows, commodity relations,
and sectoral imbalances can only be understood
in a broader analytical framework which stresses
the social relations of export production and the
dynamics of the class society it supports.

(p.172-3)
Does A.G. Frank's essay imply that if Chilean
nitrates and copper mines had been owned by
domestic producers Chile today would be an
industrialised nation? He presents no mechanism
to show how the domestic retention of more

surplus would have transformed the local
appropriating class or the whole class structure
in such a manner that the surplus would have been
used progressively.

(p.173)
In Chile, on the other hand, in spite of market
production and important areas of capitalist
relations, a traditional, precapitalist aristocracy
dominated the nation's economic, political and
cultural life, and the particular character of
foreign trade and investment was such that this
social organisation was preserved and strengthened.
Progressive and nonprogressive uses of surplus must
be seen in this class context; in neither case did
foreign investors or particular divisions of market
gains, per se, determine or control these
conditions.

(p.175)

Although inter-nation transfers of economic surplus
is useful for understanding the benefits accruing
to the developed capitalist trading and investing
nations, it is too fragile to bear so much of the
burden of explanation for the more complex
'development of underdevelopment'. The extreme
wealth of Latin American appropriating classes
through history is potent prima facie evidence
against such 'capital scarcity' and 'too poor to
save' explanations of economic stagnation. The
use of economic surplus, not merely its quantity
must be the centre of attention."

(F. Stirton Weaver, 1971: other strong criticism of the Frank-Barclay

approach have been developed by Assadourian, 1971, and Laclau, 1971).
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Just one example of the mistakes which can be made by applying the

theory without knowing the features of the particular society needs

to be mentioned. This is the description that Barclay makes, of

the copper mine workers, as a "labour aristocracy":

"... a strata which is both a labour aristocracy
within the hinterland and, at the same time,
is linked, through the mechanisms of appropriation
of actual economic surplus by the copper multi¬
nationals, to the metropole."

(p.259)
"Through the relatively high wages and the importation
of metropolitan consumer goods to the mining towns,
the multinationals create what might be called a
labour aristocracy" (p.258) (See also Petras, 1973,
pp.42-4).

Naturally, for Barclay the relatively higher wages of copper miners are

part of the actual economic surplus appropriated by the metropole, and

they are accounted for as such (p.259). The justification for this

lies in the electoral behaviour of copper miners:

"... there are some interesting differences between
voting patterns in copper towns and other mining
towns. The contrast is particularly marked in
the case of coal miners who work in Chilean-
owned mines and are not tied to the international
class structure which shape the lives of the
copper miners. Thus, while the latter gave
Allende over 40 per cent of their vote in 1970,
more than ten per cent above the national average,
the coal mining towns voted over 75 per cent for
the UP, double the national average."

(pp.258-9)

Applying the same criteria, it could also be said that the coal miners

are a 'labour aristocracy', because in some working-class constituencies

in the large cities Allende got almost 90 per cent of the vote. What

then is left for some rural constituencies, where the voters are
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predominantly peasants or rural workers, and where the UP voting was

under the national average? Without doubt, it is the case of 'peasant'

or 'rural workers aristocracies'. More seriously, the charge of

'labour aristocracy' made to copper miners in Chile is untenable,

either on the ground of relative wages, "importation of metropolitan

consumer goods", or political attitudes.

In relation to wages, the policies of "legal cost of production"

and "discriminatory exchange rates" to copper mining permanently

prevented productivity increases being transferred to wages. (A

possibility allowed by the miners' high bargaining power). As Reynolds

says, "... while real wages received by Chilean workers increased from

1931 to 1956 by 82 per cent for one company, wage cost per worker-year

in United States dollars increased by 270 per cent for the same company"

(p.294). But even if all the "legal cost of Production" had gone to

mine workers as wages, the gap between the wages paid by the copper

companies in Chile and in the U.S. still leaves no room for illusions.

Incredible though this may seem, wages paid in the U.S., within the

same company, were over 110 times those paid in Chile. While in 1959

Kennecott and Anaconda were paying in the U.S., respectively, wages of

1,784 and 1,200 escudos per day, in 1960 the equivalent wages paid in

Chile were respectively, 3.78 and something between 2.49 and 10.50

escudos per day (Vera Valenzuela, 1961, pp.24-25).

In relation to the "importation of metropolitan consumer goods",

copper mine workers could buy, with the Chilean money they received as

wages, the same consumer goods all other Chilean workers could buy, and
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nothing else. This is not the case of, and should not be confused

with, the upper ranks of the salaried staff, paid in dollars.

In relation to political attitudes, as Barclay himself says,

the copper miners' support of Allende in 1970 was "more than ten per

cent above the national average" (p.258-9). The structure of the

copper miners' unions and Confederation is worth a look. The directives

of the industrial unions were formed in 1969 by eleven UP (left wing),

three Christian Democrats and one independent. In 1972 the composition

changed to 15 UP. In the Confederation of Copper Workers (where the

salaried staff is also represented) the 1967 and 1969 elections resulted

in 12 UP members and one Christian Democrat. The 1973 election pro¬

duced 13 UP members. In relation to industrial actions, between 1955

and 1973, 17 strikes for collective bargaining and other economic

struggles, six general and solidarity (political) strikes, and more

than 350 partial stoppages per section took place. (J. Barria, in

Ffrench-Davis and Tironi, Eds., 1974, pp.204-208.)

Indeed, the actual facts suggest quite a different

interpretation of the position of copper miners in the Chilean social

structure. The bargaining power of copper miners was stronger than

the power of any other group of Chilean workers, because their leaders

were not prosecuted by the Chilean authorities and their strikes were

permitted. But this situation changed as soon as the Chilean govern¬

ment became co-owner. The first time in history when a strike in the

copper mines was violently smashed was in 1966, immediately after the

Chileanisation talks between the government and the companies. Smashing
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strikes violently was very frequent in Chile, but not in the

copper mines. (Cleaves, 1974, p.29, Table 3).

It has been affirmed by a Chilean historian, a Christian

Democratic Party sympathiser, that, the co-operation between Frei's

government and the right wing in relation to the Chileanisation of

copper was eased by this incident:

"Olavarria [Arturo Olavarria Bravo, Chile
bajo la Democracia Cristiana, Editorial
Nascimento, Santiago, 1966] also reports
that the Chilean right was more disposed
to co-operate with Frei after he moved the
army against a strike at Anaconda's El
Salvador (with eight deaths), prosecuted
the leaders of the mining union, and stood
up to a left-wing call for a national strike
(Vol.2, p.170 et seq.)" (Moran, 1974, p.207n).

Related to this, Reynolds raises an interesting question about the

productivity increases in the copper mines, collected by the government

through the discriminatory exchange rate:

"... the government, through its exchange rate
policy, was preventing the Chilean workers from
receiving an income commensurate with their
productivity (and bargaining power) in the copper
industry. This policy might have been designed
to act as a quasi 'income tax' on the highly-
paid copper workers in order to direct copper
returns away from consumption and toward
investment, but subsequent government expenditure
policy does not bear this out."

(1965, p.294-5)

So, far from being a 'workers' aristocracy', it seems more likely that

the copper workers contributed with a 'quasi "income tax'" to consumer

goods imports, and to the less-than-optional industrial investment

policy brought into force by CORFO with subsidised credits to
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industrialists (Mamalakis, 1969). That would be the difference

between copper workers and other Chilean workers, which disappears

after Chileanisation. Summarising, as Barclay himself recognises,

the import substitution industrialisation was a 'socially disruptive

task' (p.212). But between 1925 and 1960 it was carried out in

spite of that. Which means that during this period the Chilean

economy increasingly developed a sector whose dynamics and growth

potentialities could be isolated to a large extent from the copper

sector:

"... the real wage in terms of traditional
goods can vary much less than the real wage
in terms of all goods. As a result some
response to changes in aggregate demand is
generally possible in the modern sector, although
probably not as much as in many developed
economies."

(p.469)
"In the Chilean model, private consumption-
savings decisions are separated into those for
households and nonprofit institutions and those
for businesses. The major determinant is the
appropriate net income variable - real permanent
disposable income for households and nonprofit
institutions and real after- tax profits for
businesses."

(p.474)
"The lack of a large traditional sector and the
partial-equilibrium evidence of significant
substitution possibilities and price responses
suggest that macro-policies might have
significant impact on aggregate variables"
(p.484, J.R. Behrman, 1975. See also Lira,
1974, pp.18-28).

What has to be explained, (and as yet only the first step towards it has

been taken) is why Chile did not efficiently use after World War II roughly

half of the total copper production value, remaining in Chile, to make

herself less dependent on copper, as the companies used their half in

making themselves less dependent on Chile:
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"By 1970 . . . Anaconda lias emerged as the fourth
largest producer of aluminium in the U.S., a
metal which has displaced copper in several
areas including high voltage overhead lines.
Anaconda's joint venture with Reynolds and
Kaiser in Jamaican aluminium ... Kennecott's
efforts at diversification have included (a)
the acquisition of a substantial interest in
Kaiser Aluminium (b) a controlling interest
in a Nigerian tin venture (c) investments,
later liquidated, in Soutii African gold mines,
and (d) a controlling interest in a joint
venture with New Jersey Zinc in a Canadian
iron-titanium deposit, the largest in the
world. In 1968, Kennecott capped their
diversification efforts with the purchase
of Peabody Coal Company, a major factor in the
U.S. coal industry with 10-13 per cent of the
total output (Barclay, 1975, p.266. See also
T.ll. Moran, 1974, pp.48, 114-5, and 122n, and
N. Girvan, 1972, pp.36-62).

The easy answer is that national economies do not act in the same way

as corporate economies do. But, again, this does not explain why the

Chilean economy did not use after 1945 (and before) the returned value

of copper production for domestic capital formation, but instead that

returned value was used up in importation of consumer goods (Mamalakis,

1971), or in the best of cases it was practically given away to import

capital goods following sub-optimal patterns (Mamalakis, 1969).

2.4 THE MACRO-MODEL OF LIRA: INVERSE RELATIONSHIP BETWEEN

COPPER EXPORTS AND GENERAL ECONOMIC GROWTH.

A necessary requisite for going forward is the long-missing

model establishing the principal analytical relationships between the

copper and non-copper sectors. We have already discussed the first

attempt to describe the relation between copper exports and growth as a
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direct one, made by Reynolds, and the theoretical and empirical

difficulties faced by this approach, which cannot explain the fact

that,

"... from 1925 to 1959 the value of copper
production has increased rapidly, and the
'returned value' share has increased as well,
so that R has evidenced a cumulative annual
rate of growth of 5.1 per cent compared to
growth of per capita product of between 0.5 and
1.1 per cent."

(Reynolds, 1965, 323-4)

The first model linking the copper sector with the most important

macro-variables of the non-copper sector, and going farther on the first

direct impact of exports on government revenues and factor payments in

the mines, is the model of Lira (1974, 1975).

"We could look at a particular variable in the
copper sector and see what is its direct effect
on a few other variables of the economy. We
would be talking about the partial, limited or
superficial effect. The more generalised or
complete effect comes to the economy through a
chain of reactions and its mechanism is quite
complicated ... For example, we could look
at the effect of an increase in the price of
copper. The first effect we will see is the
increase in the value of sales. The inflow
of foreign exchange is going to increase and
government receipts will be higher. If we
want to know, for example, the effect on
National Income, there are many more variables
to consider. The first impression we get
is that National Income will increase. But
to find out the true effect on National Income
we have to consider a series of variables

interacting in a complicated mechanism and we
may discover that, in fact, income may decrease
as the price of copper increases."

(pp.4-5)

The model divides the economy into two sectors, copper and non-copper.

This is justified on the grounds of differentials in capital intensity,
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incorporation of foreign technology, influences from fluctuations of

the internal economy, destiny of output, stability of employment, but

in particular, on account of the role played by copper as a source of

foreign exchange and as a source of government receipts (p.12). The

model consists of eleven stochastic equations and 17 definitions, which

we will not describe in detail here.

The non-copper sector is demand-sided: Private consumption is

a function of permanent disposable income, investment and production

are exogenous variables, it is assumed that there exists unemployed

productive capacity, and the sector is a net expender of foreign

exchange. Other features include the definition of the identity

"Change in money supply": "the idea in this equation is that the Central

Bank has to print new money when the reserves of foreign exchange increase

and has to withdraw money from the economy when they decrease" (p.30).

The copper sector is supply-sided, the copper price being an exogenous

variable. Investment is also exogenous, which means that this sector

is, just like the non-copper sector, analysed in terms of a short-run

model. However, investment in copper is incorporated into some of the

simulations, which is to some extent equivalent to making this variable

endogenous. Obviously, the copper sector yields a net inflow of

foreign exchange (pp.56-58).

A control solution for the model is determined, by making all

residuals of stochastic equations equal to zero and simulating a 'dynamic

deterministic solution' (whose values are the actual ones for the first

year, while for the following years these simulated values for the
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endogenous variables enter as lagged variables, as the model generates

them). Then a sensibility analysis is attempted through the study of

the impact on the non-copper sector, of changes in government investment,

non-copper taxes, private consumption and non-copper exports. The

multiplier effects are measured by comparing these results against the

control solution. Finally, the model is used for studying (a) the

effect of copper price increases, both without government adjusting

action, and with the government spending the increase in taxes, and (b)

the effect of policy variables: investment, taxation and exchange

rate, both individually and in groups of two policy variables.

Some of the conclusions of the research are: (a) for the

multiplier analysis. "... the traditional Keynesian multiplier [a once

and for all increase in government investment] ... has results quite

low because of the high leaks: the high tax rate and the high response

of imports to income" (p.85). "... the long-run multiplier for

continuous shocks [increases in government investment every year] ... comes

into the range we could expect for a developing economy, where the propensity

to consume out of disposable income is close to unity" (p.85). The sim¬

ulation for non-copper taxes increases shows that "the government fails

to increase taxes in the long-run" (p.85). In the simulation of autonomous

increases in private consumption (every year) "we get very similar results

as in the case of increase in government investment" (p.85). Finally the

result of annual increases in non-copper exports, is that "imports counter¬

act very quickly the increase in exports" (p.85).

(b) for increases in the copper price. Without a government

adjusting action, the effect is similar to the one described by the

multiplier analysis of non-copper exports increases, but now the

negative effect does not come only from imports, but also from the higher
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copper taxation, which lessens disposable income and aggregate demand

in the non-copper sector:

"... we see that GNP increases at the beginning,
but decreases later on ... the increase in

exports is counteracted in two ways: (1) by an
increase in imports, due to the better situation
in the foreign reserves, and (2) by the
sterilisation of the part of the increase in
exports corresponding to higher taxes from
copper ... this effect [imports] alone was not
strong enough to reverse the increase in GNP when
an increase in exports occurs. On the other hand,
the sterilisation of the increase in taxes is not

enough to produce a decline in GNP ... What makes
GNP decrease after a few years ... is the combin¬
ation of the two effects."

(pp.101-102)

But if the government spends the increase in taxes,

"... the economy benefits from the increase in
exports without suffering the depression from
the sterilisation of taxes."

(p.102)

(c) for the policy variables. A once and for all increase in copper

investment, without changes in taxes or the export exchange rate, decreases

aggregate demand. The mechanism is the same as before: the leaks are

imports and taxes.

"Probably the common intuition is that an
increase in investment in the copper sector
has the effect of increasing aggregate demand.
But the results of our simulations show that
after a few years of increase in income, the
effect is not what would be guessed: income
decreases in most of the years of our simulation
and as an average there is a net decrease."

(p.110)

Increases in investment every year ("investment in Chilean copper has

never been as smooth as this", p.112) will yield results according to the
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productivity of the new investment. A low assumption (US $1 million

of investment increases production capacity by 500 MT per year, p.106)

will produce on average for the period a slight increase in income

(p.113). On the contrary, if a high productivity for the new

investment is assumed (US$lmillion of investment increases production

capacity by 1,000 MT per year, p.106), "the average effect on the whole

period is a decrease in income" (p.113).

When tax increases are simulated (10 and 20 per cent), while

investment and the discriminatory exchange rate remain unchanged, or

when investment and taxes are kept constant but the discriminatory

exchange rate is modified (20 and 50 per cent), the results are always

the same: imports increase and income decreases (pp.114-118).

Finally, simultaneous changes in two policies are simulated.

A rate of discrimination in the exchange rate and a fall in investment

against the constancy of tax rates results in all simulations in

declines of income. When the exchange rate is assumed constant, but

tax increases (10 and 20 per cent) and falls in investment (20 and 50

per cent) are simulated, the result is an increase in income in all

cases, except for the 20 per cent additional tax, 20 per cent fall in

investment, low productivity assumption, when the result is a slight

decrease in income (pp.119-123). A 50 per cent tax reduction together

with investment increases (10 or 20 per cent) produces an increase in

income, except in the high investment, high productivity case. The

favourable result is not a function of the exports increase alone: the

increase in .income is higher when the exports increase is lower (low

70



productivity assumption against high one)

"In the case of the low assumption ... exports
increase far more than imports, which together
with the increase in disposable income and
investment, lead to an increase in income.
Under the high assumption, exports increase so
much that foreign reserves improve inducing a
substantial increase in imports, still lower
than the increase in exports. The net effect
on income is an average increase which is lower
than under the low assumption."

(pp.125-6)

So, at last there is the model. "We have learned that the mechanism

of the impact of copper in the economy is quite complicated" (Lira, p.150),

and in some cases, the results of the model are quite the opposite to

the ones offered by the direct relationship copper exports - growth of

GDP. The gap between the results of the model and the "currently

'received doctrine'" (as Howard S. Ellis calls it, in the Foreword to the

Mamalakis and Reynolds' book, 1965, p.viii) is considerable. Mamalakis

(1971) listed some of the conclusions of the model among the "largely

irrational" arguments against the foreign copper companies:

"Other, largely irrational, arguments played a role
in the treatment of the foreign copper companies.
For example, discrimination was justified by some
Chilean leaders ... because the foreign exchange
revenues from the copper sector discouraged
domestic manufacturing."

(p.390)

However, this is precisely one of the conclusions, applicable under

certain assumptions, of Lira's model. But these conclusions are not

only in contradiction with former theoretical studies. They are also

against the 'Common sense', and the explicit declarations of several

Chilean governments and sectors of the Chilean public opinion. (From
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conservative senators to communist senators, see Moran, 1974, pp.25,

74n, 96, 192n). Despite all that, Lira's model is internally coherent,

and its control solution, or dynamic deterministic solution, is

reasonably supported by empirical evidence. Such a model could only

be criticised for the assumptions upon which it is based.

An explanation of this contradiction (admittedly unlikely) is

that, even if Lira's model adequately describes the overall relationships

between copper and the non-copper sectors in the long-run, it is indeed

dealing with a series of successive different situations, where

successive different policies applied produced successive different

results. The model would be an appropriate description of this inter¬

temporal synthesis of situations, policies and results, but it would

not correspond exactly to any particular short-run set of situation,

policy and result. That is, the long-run historical series would be

masking or hiding the successive presence of several distinct short-

run conditions.

Some of these short-run situations could then be described

adequately enough by the direct relationship copper-growth of Reynolds-

Wallich, while some others could be described more appropriately by

the much more disturbing - for the traditional theory and the 'common

sense' - conclusions of Lira, the net long-run result being better

understood when seen through Lira's model rather than through former

tools of analysis. The complexity of short-run situations would appear

only as statistical errors of the minimum least squares linear regressions

of the long-run model. At least one element supporting this interpretation
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can be suggested; it is that copper policy often looked to observers

as anarchical or irrational:

"... the government never really had a consciously
formulated, consistent copper policy, and its
de facto policies can only be traced through the
net impact of numerous, often conflicting,
government actions."

(Mamalakis, 1971, p.394)

"... practically during all the period analysed
[1952-71] Chile did not have a copper policy ...

In this sense, the copper sector was not an
exception yrithin the general framework of
incoherent or erratic economic policies featuring
many periods of Chilean history." (Ffrench-Davis,
in Ffrench-Davis and Tironi, Eds., p.24).

The agreement between the two authors just quoted is only superficial.

According to Mamalakis, the irrationality ended in 1955, when a policy

of what he calls "equitable treatment" started. For Ffrench-Davis the

irrationality lasted at least until 1971 (Mamalakis, 1971, pp.387-8, 391,

394). A rather more interesting approach is the study of the validity

of Lira's assumptions, explicit in the stochastic equations or identities

of the model, during short fractions of the total period 1956-1968.

In order to achieve this aim, we will study the structure

of statistical errors in two stochastic equations in Lira's model: non-

copper taxes and rate of change in the exchange rate. These equations

have been chosen for their simplicity (they are equations described by

simple regressions). The estimation is made through ordinary least

squares. Lira does not give his data or residuals. Thus, we will

repeat his equations with our data. It was impossible to use the same

statistical data that Lira used, not only because we did not have access

to the source, but also because some adjustments that he does not

explain in detail had to be done in his National Accounts (p.64). So,
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both linear regressions were estimated using Lira's variables, but

not Lira's historical series. The respective equations for non-

copper taxes are (TO: non-copper taxes; Y: gross national product):

TO = - 2.2802 + 0.3945 Y

TO = - 5.4 + 0.243 Y

The pattern followed by our regression errors is described by Table 2F.

(Lira's are not available)
TABLE 2F.

REGRESSION OF NON-COPPER TAXES ON GROSS NATIONAL PRODUCT -

VARIABLES AND RESIDUALS -

Year Y TO TO - TO TO / Y

(Billion escudos 1969) %

1956 36.7 3.3 - 0.2 9.0

57 37. 3 3.6 0 9.7

58 38.3 3.8 - 0.1 9.9

59 38.7 4.0 0 10.3

60 40.2 4.7 0.4 11.7

61 42. 7 5.5 0.6 12.9

62 45.0 5.7 0.2 12. 7

63 46.9 5.4 - 0.6 11.5

64 49.0 5.4 - 1.1 11.0

65 52.0 6.9 - 0.3 13.3

66 56. 8 8.0 - 0.4 14.1

67 57.2 8.9 0.4 15.6

68 59.2 9.7 0.7 16.4

Source of Y and TO: Ffrench-Davis, 1973, Table 34, column 2,
p. 252, and Table 67, column 6, p.329.

(Lira)

(ours)

(billion escudos)
(1965 figures)

(billion escudos)
(1969 figures)
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For the "rate of change in the exchange rate" equation, Lira uses

the Implicit GNP Deflator. For the reasons already stated, we have

not been able to use his indicator, so the General Price Index was

used instead. Only slight differences could come from this since the

GPI is calculated as a weighted average of retail and wholesale price

indices. The equations are (P: Implicit GNP Deflator for Lira, General

Price Index for us; per cent rate of change: EXR: rate of change in

the exchange rate, per unity):

(Lira) EXR = 1.0201 P/ 100

(ours) EXR = - 0.07 + 1.322 P / 100

The structure of residuals is shown in Table 2G.

TABLE 2G.

REGRESSION OF RATE OF INCREASE IN THE EXCHANGE RATE, ON THE
RATE OF INCREASE IN PRICES

VARIABLES AND RESIDUALS -

Year
P

Per cent

EXR

(per unity)
EXR-EXR

1956 64. 8 0. 88 0.09

57 35.6 0.41 0.01

58 26.2 0.24 - 0.04

59 35. 3 0. 31 - 0.09

60 7. 1 0 - 0.02

61 3.0 0 0.03

62 10. 3 0.09 0.02

63 48.2 0.68 0.09

64 49. 3 0. 39 - 0. 19

65 29. 3 0. 26 - 0.06

66 24.4 0.23 - 0.02

67 20. 3 0.26 0.06

68 29. 5 0. 36 0. 04

Source of P and EXR: Ffrench-Davis, 1973, Table 33, column 3, p.248,
Table 37, column 1, p.260.
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Both series of statistical errors show clear short-term

cyclical behaviour, which does not invalidate the long term relation

at all. But, even if Lira's model is accepted as valid, these series

of errors show that the main variables of his model follow a pattern

in the short run which is not smooth, and so some of the model's

relationships may possibly not work in short periods as they do over
/s /\

the long run. The cyclical pattern for TO-TO and EXR-EXR is shown in

Graph 1.

GRAPH 1
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As we said before, these two regressions were not chosen

for any particular theoretical reason, but rather because they seemed

the easiest to handle. However, some features of the regressions and

their series of errors are worth discussing. In the case of non-

copper taxation, the evolution of this variable is important, because in

Lira's model it is determined independently of copper taxes (fluctuations

in one of them are not immediately compensated by movements in the other),

and so, fluctuations in non-copper taxes as a percentage of GNP will

effect disposable income and aggregate demand. We know that the annual

fluctuation can be as high as twenty per cent (as in 1964, Table 2F), and

that this annual fluctuation is not compensated by movements in the years

immediately before and after, but rather it is part of a several years

long cycle. Some similar observations can be made on the rate of change

in the exchange rate: even if it moves with the general level of prices

in the long run, in short periods large gaps can be identified, mostly

periods of overvalued local currency, which eventually have to be

compensated by sharp depreciations, so generating the ups and downs in

Graph 1. The short-run influence of these situations on allocation and

imports has been adequately described by Mamalakis (1971) (see section 2.2).

In Table 2G, deviations from the trend as high as fifty per cent are

identifiable (also in 1964). So theoretical short-run (two, three or

four years long) situations when Lira's conclusions do not hold could be

defined, simply by joining together the necessary statistical errors,

in the two regressions analysed and in others. Of course, it would be

necessary to demonstrate that that particular set of 'statistical errors'

is possible, that is, to show that they are compatible within the frame¬

work of some short-run macroeconomic model. That short-run Wallich-type

situations could be developed in this way, is a matter of research.
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The determinants of the change in the money supply have been

defined for the Chilean case as dominated by the foreign reserves

situation, in the sense that any positive balance of foreign currency

in the Central Bank has to be sold rapidly to importers. The sale of

foreign exchange to importers is not only a result of the inability of

governments to keep important stocks of reserves, against pressures

from groups interested in using those reserves for imports purposes,

but it is also a tool for decreasing the monetary balances held by the

public, and as such it becomes an important anti-inflationary device.

"Changes in the monetary base reflect
domestic financing of the government
deficit and variations in foreign reserves,
both of which often have been beyond the
control of the Central Bank ... If a

temporary foreign exchange surplus is
available due to an export boom or increased
capital inflows, for example, pressures are
enormous to utilise it to alleviate other

problems. Only rarely do governments find
it feasible to conserve such an excess for
use when the next foreign exchange deficit
occurs."

(J.R. Behrman, 1975, pp.480, 483)
"The idea in this equation is that the Central
Bank has to print new money when the reserves
of foreign exchange increase and has to retire
money from the economy when they decrease."

(Lira, p.30)

However, no stochastic estimation of the parameters of this relation is

made in Lira's model, but instead, the "Change in the money supply

equation" is defined as an identity, and the differences are imputed to

an "exogenous change in money supply" (pp.29-32). The estimation of the

respective parameters would have been very useful, since the assumption

about the destiny of copper-exports-earned foreign exchange is one of

the main features of the model, and it greatly affects its conclusions.
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As we have seen, this is also one of the main points in Mamalakis'

analysis. But it is possible that here too some important short term

differences can be found:

"In particular during the period 1952-55, export
instability ... was directly transmitted to
imports ... Between 1965 and 1970, [copper]
price fluctuations mainly affected the level of
foreign reserves. So the provision of imported
goods was not affected by the sharp changes which
occurred in the value of exports." (Ffrench-Davis,
in Ffrench-Davis and Tironi, Eds., 1974, pp.27-28)
(My translation, D.H.).

There seems to be no simple, straightforward functional relationship

between foreign exchange operations of the monetary system, and total

operations. This explains the introduction of the exogenous element into

Lira's identity. Of course, even in an economy with so important a

foreign sector as the Chilean one, government borrowing and credit to the

private sector are a large proportion of the money supply, and this

proportion seems to be free of direct influence from the external

sector. Here again, year-to-year differences could determine short-run

situations where the working of some variables is quite apart from their

behaviour in the long-term model. A detailed study of short-run periods

should be made to explain these differences, which, as in the case of

non-copper taxes and rate of change in the exchange rate, could be part

of the cause of the model conclusions not holding for some of these

short-term periods.

However, it is evident that efforts to make Lira's model and

the 'received doctrine' (either in its Reynolds-Wallich-Mamalakis, or in

its 'dependencia' version) compatible cannot go much further than this.

No matter how hard we try, these two approaches will remain conflicting.

79



The direct relationship between copper exports 'returned value' and

general growth, has been postulated by its supporters as a long-term

feature of the economy, and not as something valid only for particular

isolated short periods. Even if the direct relationship proved itself

adequate for describing these short periods (something which still

remains to be seen) , the inverse relationship would appear even clearer

for the rest of the time. The parameters of the inverse relationship,

when valid, should be very large, if they are going to counterbalance

the direct relationship parameters (which is absolutely necessary if

they are going to be preponderant in the long-run).

Despite the very significant contribution of Lira's model

(which could well be defined as revolutionary), and its extremely stimul¬

ating impact, there are some aspects of the model which remain

unsatisfactory.

1. One of the two leakages from aggregate demand in the model is

taxes (the other is imports). That is, the higher taxes are, the lower

disposable income and aggregate demand will be (pp.150-3). This is

correct in the context of simple aggregate macroeconomic models without

an explicit foreign sector. But when applied to the treatment of the

Chilean copper sector, this assumption constitutes a serious mistake.

Lira assumes that the value of copper production, once net payments to

foreign productive factors have been subtracted, will become income

added to the stream of aggregate demand. The corollary is that copper

taxes constitute a leakage. This is not true. The argument confuses

corporate taxes and personal taxes. The former are subtracted from the

value of production before payments to productive factors, or, in
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particular, before profits. If profits go abroad while corporate

taxes remain at home, it is clear that corporate taxes are not a

leakage, in the sense that personal taxes are. Naturally, all

copper taxes are corporate taxes. Which means that, in the particular

Chilean conditions, where large-scale copper mines are foreign-owned,

•copper taxes are not a leakage. On the contrary, they are an addition

to the aggregate demand stream, albeit not comparable with, for example,

payments to local productive factors (this will depend on the government's

propensity to expend copper tax revenues). The situation with direct

copper taxes is, therefore, perfectly clear. They are corporate taxes

before profits. Since profits are remitted abroad, copper taxes are

not a leakage from domestic aggregate demand. The situation with copper

taxes hidden behind discriminatory exchange rates (whose importance was

negligible in the period studied by Lira) is more complicated, for there

will be an inverse relationship between their rate, and the employment

of domestic productive factors (Ffrench-Davis, 1975). But, in any case,

the situation is sufficiently complex as to make the assumption

identifying copper taxes with leakages, unacceptable. The impact of

copper (corporate) taxes is a reduction in profits. In absence of

these taxes, additional profits would be incorporated to the expenditure

stream not in Chile but abroad.

2. Some of the equations of the model do not appear to be

sufficiently backed by theoretical discussion. For example, copper

production is made endogenous, as a function of installed productive

capacity in the mines. But this capacity is estimated following the

"trends through peaks" method (pp.46-8). This may be a source of

underestimating capacity (Behrman, 1973, pp.251-266), and, worse than
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thatj since production is 'explained' by production, we learn nothing

new. Copper production could have been taken as exogenous without

loss of information. Lira refers to Fisher and Cootner as getting

"results very similar to us" (p.47). But in their definitive version

these authors make Chilean copper production a function of the Chilean

price, in an exponentially decreasing lag distribution (Fisher, Cootner

and Baily, 1972, pp.577-8). Capacity is not included in their model.

A similar problem arises in relation to imports for the non-

copper sector, and the exchange rate. Since only one exchange rate is

employed, no significant relationship is identified, between the rate

and imports of consumer, capital or intermediate goods. Imports of

capital goods are affected by the volume of reserves, but imports of

consumer and intermediate goods are significantly influenced only by

private and government consumption, and input-output coefficients,

respectively. However, we have found that exchange rates affect imports

of both capital and intermediate goods, when the adequately disaggregated

variables are included in the respective regressions (This problem is

discussed in Chapter 4). The lack of analysis in relation to foreign

trade policy-making is particularly unsatisfactory. Changes in the

average exchange rate are made a function of price increases, with a

coefficient of determination equal to 0.50.

The simulations of copper price increases and policies are

not backed by theoretical discussion or empirical justification either.

To assume that governments will not react to copper price increases

expending the additional revenues seems very unrealistic for any period

before 1965. This is, however, the price exercise where GNP falls.
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Looking at the actual policy variables, both investment and

discriminatory exchange rate seem to be fairly unimportant during

this period. Although there are simulated examples which look

realistic, and offer results which challenge the 'received doctrine',

it is not made clear which ones these are. There is no mention of

the important connected political developments.

3. A third difficulty in Lira's model is that the nature of the

foreign sector contribution to growth appears incomplete. The role of

imports as leakages from the expenditure stream is a fundamental feature

of the model. This adequately accounts for what we have called

'competitive' imports. But no mention is made of the role played by

'essential' imports, except for a technological equation which makes

imports of intermediate goods dependent upon input-output coefficients.

How do imports of intermediate goods affect industrial and general

production? How do imports of capital goods affect investment or

production? These are questions that the model fails to answer. So,

the picture of imports we get is biased: they are only 'competitive',

never 'essential'.

As has been already said, the leading potential positive

contribution of foreign exchange to growth is the opportunity it

provides for the buying of imported capital and intermediate goods, so

increasing net investment and industrial installed capacity, and current

production. But this effect does not appear in Lira's model, where

unused capacity is assumed and the non-copper sector is demand-sided.

Industrial production is not considered separately. The model for the

non-copper sector is a short-run one, no increase in capacity is acceptable,
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and so the main contribution of copper to growth cannot be identified.

The effects of a foreign exchange scarcity situation on industrial

production or capital formation cannot be estimated either. This is

a direct result of the lack of a supply side in the non-copper sector,

and it is linked to the choice of a Keynesian model, which, as Lira

says, "for decreases in aggregate demand, [it] represent[s] the real

world much better than for increases" (p.151). If aggregate demand

increases, there is no certainty that the economy will grow. The

situation could be one of full capacity, or, and this is particularly

important in the Chilean case, one of sectoral 'bottlenecks'.

"For most sectors in the short and medium runs,
therefore, the results jirovide some support
for the assumption of limited flexibility which
underlies Eckaus' technological explanation of
the existence of under-or unemployed labour,
the structuralist analysis of inflation, and the
use of fixed coefficients in input-output based
models ... The adjustment periods for sub¬
stitution between primary factors are fairly
long in several cases in which the long-run
elasticities are high."

(Behrman, 1975, p.470)

The introduction of a supply side in the non-copper sector would not

require the Keynesian-type assumptions for the demand sides to change,

but the foreign exchange contribution of the copper sector would have

to be evaluated differently, not only as a source of leaks in aggregate

demand, but also as a source of production and of new industrial

investment. A positive feature of the model is the supply-sided

character of the copper sector. There is no point in including world

demand for Chilean copper as a determining element, since historically,

demand has been a constraint to expansion in the copper sector only on

a few occasions. The long-run trend has been towards a fall in
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Chilean participation in world supply (Moran, 1974, p.261). While

world demand for copper has been growing at an average annual rate of

about four per cent, Chilean production has grown at rates consistently

lower (Statistical Appendix). This despite the large volume of

Chilean reserves (22 per cent of the world's known reserves in 1965,

Hardy, 1969, Table 3, p.33; also Takeuchi, 1972; Banks, 1974), the

high grade ores, and the relatively short distance to ports. Several

variables could explain the falling share of Chilean copper in world

supply (among them, taxation policies and the U.S. copper companies

strategies to diversify out of Chile are mentioned most frequently), but

it is clear that world demand has not been a restriction in the medium

and long term.

2.5 THE DIRECT RELATIONSHIP IN PRACTICE.

MORAN: THE ROLE PLAYED BY POLITICAL ACTORS.

The last major contribution to the study of the relations

between copper production and exports, and Chilean economic growth, to

be discussed here, is Moran's 1974 book. Although the principal aim of

Moran's book is not the same as ours, parts of his study are highly

relevant to our discussion. In fact, the list of Moran's contributions

to the subject is quite long.

Moran develops a general model of the relations between foreign

investors and host country, relations which would move according to the

shifts in the balance of power between them. The situation is most

favourable to investors before they engage themselves in a concrete
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project. They have technology, financial and market resources, the

outcome of the venture is uncertain, and they can impose their

conditions or most of them on the host country's government. After

the physical investment is made, and the outcome is favourable, the

balance of power has shifted abruptly in favour of the host country.

There is no uncertainty any more, and strong pressures will be put on

for the revising of the terms of the initial agreement. But a 'host

country' is just a theoretical abstraction, and the actual decisions

are made by real concrete groups (pp.157-169).

"Copper policy has not been formed in Chile,
or in any other country, by a single decision¬
maker called a 'host country'. Rather, policy
has been the outcome of the struggle of diverse
groups, of successive administrations and their
adversaries, to maximise their own power,
position or wealth as well as to advance their
own conceptions of the national interest through
manipulation of copper policy."

(p.169)

Then, Moran's concept of "international exploitation with internal

complicity" is developed. The shifts in the power balance are not just

cyclical. They also take place on an ever increasing curve of learning

by the nationals of the host country, which makes the contribution of

foreign investors look smaller and smaller to nationals' view. When the

tough bargaining we would expect to occur, enmarked by the situation of

the shifting balance of power, is replaced by the granting to foreign

investment, privileges larger than what this investment demands, and when

the private group granting these privileges obtain benefits against the

national interest, the situation could be defined as "international

exploitation with internal complicity". No "international exploitation"

at all could occur if this 'internal complicity' were absent. At the

same time, Moran is far away from theories with similar names but different
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content ("These chapters test and reject hypotheses about 'reactionary

alliances', 'neo-imperialism', and the 'consolidation of under-development"

pp.14-15). Among other important differences, his concept can be

measured:

"... a policy outcome in which the national interest
is clearly not being pursued because domestic actors
crucial to the decision-making process are using
payoffs to foreign investors to advance their own
private good at the public expense. Such an
outcome can be tested for and measured."

(pp.155-6)

The theory is applied to the study of Chilean copper, and in particular

to the study of the 1955 'New Deal' legislation ('Nuevo Trato'). In

contradiction with the opinions of Mamalakis or Ffrench-Davis (see

quotations in section 2.4), Moran establishes that "copper policy was

not devised according to any coherent strategy" ... "until the beginning

of the Korean War" (p.73). His model can coherently explain policies

since then, or even before (pp.174-180) while Mamalakis' one can do it

only since 1955, and Ffrench-Davis' one only since 1971. Which strongly

suggests that 'coherence' in copper policies is more a function of the

model or theory used for analysing them rather than an absolute value.

And the presence of several different models or theories contradictory

to each other strongly suggests that the knowledge of the subject is

incomplete.

But the important element to stress here is that the Chilean

actors taking decisions in 1955 on the New Deal legislation were being

'coherent', since different options were open to them and positions were

adopted according to 'maximising decisions'. Proposals different from

the legislation passed by the Chilean Congress were exposed by Jorge
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Fontaine, a former president of the Confederacion de la Produccion y

del Comercio, a former Under Secretary of Mines during the sixties and

Chief of the Institute for Promoting Non-copper Exports under the

military junta (Moran, 1974, pp.96, 123n, 181, 186) and by Hernan Videla

Lira, the president of the Association of Small and Medium Mine Owners

(Moran, 1974, 194n), although the position of the latter is rather

ambivalent (we will come back to him later). The eventual attitude of

the copper companies in response to the Nuevo Trato, as viewed by a New

York stockbroker, was also known to the Chilean Senate:

"When Senator Ignacio Palma [a Christian Democrat],
for example, tried to persuade his colleagues ...

he waved in his hand a stock analysis by Loeb,
Rhoades £, Co. as definitive evidence about the
global strategy of Anaconda and Kennecott ...
the brokers in question argued that Anaconda and
Kennecott felt a priority to use available funds
to diversify out of Chile."

(p.122)

Analysing the results of the Nuevo Trato (see our quotation of Mamalakis,

1971, pp.400-1, above), Moran concludes that there is in fact a case for

'internal complicity'. And at once he states his position in relation

to the difference between ignorance and error, and 'complicity':

"If one were to define 'exploitation' as the
difference between what the country could have
obtained from its primary export sector using
the alternative bargaining strategies available
to it and what the country finally achieved,
then the right's overwhelming pressure to push
through the Nuevo Trato constituted complicity
in such exploitation ... they arranged an
economic payoff to serve their needs at the
public expense ...

There is a problem here in separating out
ignorance and error from complicity. Probably
many of the representatives of the Conservative
and Liberal Parties that were so strong in
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Congress actually believed their own
rhetoric about 'good investment climate'
and would not have written the Nuevo Trato

exactly as they did if they had known just
how disastrous the results would be. But
in their eagerness to argue that low profits,
high taxes, and state intervention were the
causes of their own tepid economic performance,
they were negligent in looking closely at the
implications of their proposals for the foreign
copper sector. And they ignored prominent
dissenters from their own ranks who argued that
their projections and promises about foreign
behaviour were self-deceptions."

(pp.195-6-7)

The loss in fiscal earnings due to the Nuevo Trato, whose minimum amount

was between US $41 and US $67 millions (Moran, 1974, pp.l95-196n, and

Moran, 1974b) is explained by Moran as the "economic payoff to foreign

investors to advance their (the right wing's) own private good at the

public expense" (pp.155-6, 195-7). Their own private good in this case

is not an economic one, but the advantage they received was ideological:

Chilean conservative groups, identifying themselves with the U.S. copper

companies, tried indirectly to convince public opinion that, if a "good

investment climate" were beneficial for the Chilean economy when applied

to the copper companies, it would also be beneficial to the economy if

applied to Chilean businesses (pp.192-195). We are also told that "many

of the representatives of the Conservative and Liberal Parties ...

believed their own rhetoric" (see quotation above). But this argument

leaves several important questions unanswered.

The rhetoric of "good investment climate" was an ever present

part of the Chilean right's propaganda, just as agrarian reform was an

ever present feature of the left's propaganda. But the left wing parties,

even if they always kept the main elements of their rhetoric, adopted a
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pragmatic attitude when necessary. In 1955, when the New Deal was

discussed, a Socialist Senator spoke in favour of the immediate

expropriation of the copper mines, but he did not present a concrete

project for that purpose (Novoa Montreal, 1972, p. 114). Moran also

gives information about this pragmatic attitude:

"Even Salvador Allende [in 1949J spoke persuasively
of the need to attract private US capital when it
had unique benefits to offer within a socialist
development plan."

(p.186)

"Interviews with leaders of the Chilean Socialist

Party (October 1972), for example, confirmed that,
despite the rhetoric of nationalisation in the
mid-1950's, the various socialist factions
realised that a deal with the foreign companies
was the only way to increase production and keep
the industry running."

(p.191n)

This pragmatism is further confirmed by the fact that the left wing

parties' agenda for the 1958 presidential election did not include

nationalisation of copper, but only the increase in copper taxes

(Stallings, 1975, p.219). Nationalisation is not proposed either by

Vera Valenzuela's (1961) book, the most authoritative left wing academic

view on the subject to that date. So, is it possible that the right

were more inclined than the left to believe in their own rhetoric against

harsh realities? Is it conceivable that the Marxist left-wing parties

could have a more pragmatic approach to the subject than Chilean

businessmen? That is, the incarnation of ideology (Marxists) could

be more pragmatic than the incarnation of pragmatism (businessmen)?

Obviously, the answer to these questions is negative. Moreover, and

independently of the answer one gives to the above questions, it is a

fact that all the rhetoric in favour of a "good investment climate"

could have been advanced without the Nuevo Trato, or with a Nuevo Trato
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conveniently modified. Differences in the treatment of national

and foreign investment, could be explained within the limits of the

rhetoric, as the historical experience in Chile after 1955 has shown.

Furthermore, if propaganda was the most important factor, a lot more

straight propaganda could have been bought with the 'economic payoff'

of US $41 to US $67 millions.

On economic grounds, reasonable doubts can be raised if it

is argued that the only advantages received by the Chilean supporters of

the Nuevo Trato were ideological ones. One of the elements modified by

the copper legislation in 1955 was taxation. After 1955, economic

policies stressed the need to maintain a fiscal budget financed through

taxation (and not through loans of the Central Bank to the government),

with anti-inflationary aims. This was demanded both by international

organisations (the IMF) and by economic advisors to governments (Felix,

1960; Davis, 1963; Hirschman, 1963). In 1956, the design of the

economic policy and an anti-inflationary plan were requested from the

American mission Klein-Saks, and one of the main recommendations was

that. In 1958 a right-wing government took office, headed by Jorge

Alessandri, whose economic programme followed exactly these orientations.

"Without doubt, the Mission [Klein-Saks] was
not politically neutral, to the extent that
it had recently been doing staff work on
technical matters for a right-wing dictator¬
ship in Peru. Its philosophy was, therefore,
more congruent with the Chilean political
right, while most Chilean technicians
(tecnicos) belonged to the centre or left of
the political spectrum. On the other hand,
the Mission, which was of US origin, kept
excellent relations with the IMF and with
the US government. So, the Mission was
useful to the government's purpose of getting
large loans, and it was seen sympathetically

91



by the right, which formed the basis of
support of President Ibanez during his
last three years in office" (Ffrench-
Davis, 1973, 25-6) (My translation, D.H.).

"... between 1953 and 1959 the worker's
income declined both in proportion to
the total [industrial] sector's income
and in absolute levels received. Salaried

employees, the same study indicates, lost in
proportion but gained in absolute average
levels, and the ownership stratum registered
a significant proportional increase as well
as a 27.7 per cent rise in average real
income."

(F. Stirton Weaver, 1970, pp.60-61)

For the very same features of the political situation, it was impossible

to expect increases in fiscal incomes from increases in direct taxation

to national businesses and persons. The propaganda effort of the

Conservative and Liberal parties was devoted precisely to avoiding that,

and to creating a "good investment climate" not only or mainly for the

copper companies, but for themselves, as Moran says. Therefore, the

reduction in fiscal incomes due to the lower taxes paid by the copper

companies had to be compensated by new taxes, and these new taxes could

only be indirect, as Table 211 clearly illustrates.

TABLE 2H.

TAX RECEIPTS, MILLION ESCUDOS 1955, AND PERCENTAGES, BEFORE AND AFTER THE
NUEVO TRATO.

Tax Category 1952-55 1956-59

Indirect taxes (a) 242.97 291.11

Gran Mineria copper taxes (b) 82.09 63.90

Total taxes (c) 441.21 463.66

(a)/(c.) (per cent) 55. 1 62.8

Cb)/(c) (per cent) 18.6 13.8

1 - (a+b)/(c) (per cent) 26. 3 23.4

Source: Adapted from Vera Valenzuela, 1961, Table 5, p.29. Also
Girvan, 1972, p.28.
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Table 2H speaks for itself. While from .1952-55 to 1956-59 taxes

paid by the copper companies fell from 18.6 per cent to 13.8 per cent

of total tax receipts, indirect taxes in the same period rose from

55.1 per cent to 62.8 per cent. Direct taxation fell from 26.3 per

cent to 23.4 per cent. It is generally accepted that indirect taxes

are more regressive than direct taxes ("rich and poor pay the same

amount with the sales tax and a percentage of their income with the

income tax"), and, as Stallings says, "this is accepted even in Chile"

(1975, pp.521-2).

According to Mamalakis, the Nuevo Trato also benefited some

the internal sectors supporting it, in a second way: by the increased

inflow of private and public foreign capital made available to Chile

by channels different from copper.

"The state of affairs - the warmth or coldness -

in the relations between the government and
the companies serves as a barometer of Chilean
attitudes toward foreign investors, indirectly
determines the resource volume made available

through the private capital inflow, and
influences foreign public resource tranfers
to Chile ... This.brings us to the second
facet of the copper sector's capital inflow
contribution, namely, nonmining foreign
investment. An interdependence is assumed
to exist between the export sector's growth
and profits and these foreign capital inflows."

(1971, pp.407-8)

Concretely after the Nuevo Trato, this element is responsible for an

imports-and-indebtment spree

"A new era in foreign capital inflow began in
1957. One component was short-term credits
by overseas suppliers, an item that sky¬
rocketed during the 1957-63 period; another
was US foreign aid. Short-term credits were

93



literally pushed upon Chile to permit an
import extravaganza that was almost
unique in the country's history."

(p.408)

Finally, Lira's model gives us a third possible economic reason for

supporting the Nuevo Trato: even if copper investment had occurred,

this is not a guarantee of an increase in GNP. If Lira's assumptions

are valid for the period, copper investment could have resulted in a

net fall in output. So, given the economic, political and institutional

conditions implicit in Lira's assumptions, the copper companies could

have been contributing to the GNP growth by not increasing capacity, no

matter how paradoxical this may be. (This possibility will be

exhaustively discussed in the next chapters). This possibility is not

considered by Moran, and he does not look for economic reasons in

addition to the ideological ones, when explaining Chilean support for

the New Deal, because he explicitly accepts the Wallich-Reynolds direct

relation between exports and growth:

"This model assumes that it is in the national
interest to attempt to maximise public benefits,
direct and indirect, from the foreign-dominated
primary export sector ."

Moran, 1974, 156n. See also
pp.58, 165, 166)

The theory explaining the relations between foreign investors and host

country as following shifts in the balance of power (see the beginning of

this section) says that the position of the host country will move from

soft to tough positions and back again to soft. The introduction of

the study of concrete social groups allows us to identify the presence of

"exploitation with internal complicity". But the question of whether

these concrete groups change their positions according to changes in the
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balance of power, or rather different groups impose their position

(which is permanent and does not change) in different conditions of

the power balance, is left unanswered. This is an important question

which we now attempt to answer.

We have compared the names of the persons (politicians, business¬

men, academics) supporting the 'tough' position adopted by Chile (the

host country, abstract entity) in 1951-1952, with the names of those

supporting the (soft) Nuevo Trato in 1955. Moran (1974) gives 22 names

behind the 1951-52 decisions, and nine names supporting the Nuevo Trato.

Just one name (Hernan Videla Lira) appears in both lists, and a second

name in the Nuevo Trato list made very limited and partial criticisms of

the copper companies in 1951-52 (Senator Larrain Vial). A third list,

of critics of the Nuevo Trato (also nine persons) presented three common

names with the 1951-52 list, and two others could be added as sharing

some of the points made by the other members of the lists, but not all

the points (Jorge Fontaine and, again, Hernan Videla Lira). So judging

from the very limited evidence provided by this survey, it would appear

that it is easier to find people with a 'tough' attitude towards the

copper companies in 1951-52 and also in 1955, than to find people with

a 'tough' attitude in 1951-52 and who supported the Nuevo Trato in 1955.

This would suggest that individual persons do not change, but rather

groups with permanent differing views impose their position on the country

alternatively. Other findings, possibly more interesting, are that,

when comparing the 1951-52 list with the "favourable to the Nuevo Trato"

one, four different names appeared holding just two different respon¬

sibilities, that is, although the names from one list to the other were

different, the president of the Association of Importers (Eugenio Vidal
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in 1951 and Heman Hlgueta Guerin in 1955) and the president of the

National Society of Manufacturers (SFF) (Walter Muller in 1951-52 and

Domingo Arteaga in 1955) were on both lists. Which apparently

contradicts the conclusion just reached above. They are not the same

persons, but they are not completely different persons either. A

further study on persons and motives and organisations is required.

The last group of comments on Moran's book all have a common

denominator, the fact that, consistently and systematically, and despite

the intention of considering the positions of particular groups, these

particular positions are left aside to allow the analysis in terms of

that abstract entity, the 'host country', to predominate. The result

is a less-than-optimal comprehension of the internal situations and

contradictions and as a consequence the external elements are privileged

in relation to the internal ones. One example is the discussion of the

1947-49 developments, which culminated in the "Law of Permanent Defence

of Democracy", forbidding the Communist Party and drastically limiting

trade-union activities, and in an increased inflow of foreign loans.

This is described again as "exploitation with internal complicity":

"The Chilean right did not feel that the extreme
political restrictions enacted in 1947-1948 were
in any sense a kind of foreign 'exploitation'.
Despite the enactment of a law that disenfranchised
Chilean citizens and ended free political activity
- a law that would come to be considered for twenty-
five years (until the golpe of 1973) the worst
national disgrace in a country dedicated to liberal
democracy - the Liberal and Conservative Parties
considered their particular political interests to
be identical to the national interest. But,
having made the political payoff to foreigners that
served their domestic designs as well ..."

(p.179)
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Several things have to be said in connection with this. The first is

that, when the law was abolished, in 1957-58, ten years after, the

Liberal and Conservative Parties voted against the law being supressed.

They could not still be "making the political payoff to foreigners",

since the balance of power foreign investors-host country had changed

twice already, in 1951-52 and in 1955. They were evidently protecting

"their particular political interests". Neither the 1948 law, nor the

golpe of 1973 are considered by the right as a "national disgrace".

May the attitudes of right and centre political parties in relation to

the golpe of 1973 be described as "political payoff to foreigners"?

Probably not. They were again seeking "their particular political

interests". The fact that these interests could coincide with the

interests or wishes of the copper companies or the US government is a

different matter of secondary importance. The internal conditions

leading toward the 1947-48 law are described by the Journal of the SFF

(Industria) as follows:

"... the multiplication of strikes and work
stoppages to which the intransigent positions
of the workers (had) led the country's economy.
White-collar and blue-collar workers are

acquiring new rights, while their obligations are
being minimised. A new and privileged class of
workers is being born ... the agitation of trade
unions, particularly within manufacturing plants
is lowering the level of production."

(Quoted by Stallings, 1975, p.154)

Even if the law was a "political payoff to foreigners", the way in which

the law was applied, the creation of a concentration camp for trade

union leaders (at Pisagua, Province of Tarapaca) the sterness and abuses

can be explained only as obeying internal factors.
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"Factory owners helped prepare lists of Communists
and took advantage of the opportunity to get rid
of 'troublemakers'. As one source reports "the
owners' definition of a 'communist' was quite
broad indeed: it included almost every worker
who tried to organise any sort of collective
action to press for blue-collar workers' demands".
The result of these actions was the temporary
demobilisation of the workers and the further
decline in real wages."

(Stallings, 1975, p.155)

The next example deals with the response of Chilean industrialists,

represented by the National Society of Manufacturers (SFF), to the

government moves towards 'Chileanisation' and 'agreed nationalisation of

Anaconda', after 1965 and in 1969. SFF is presented as forming a united

front with the political right against the agrarian reform bill and against

the copper companies (a symbol of the United States and since the early

sixties a symbol of the Alliance for Progress' pressure in favour of

agrarian reform) (pp.208-211). In general, no difference is made between

industrialists, landowners, and other sectors, which are all included

within the broad category of 'the right'. This is explained by the

particular conditions of the Chilean social structure (pp.l85n, 208-9n).

However, a more careful analysis is required here. For example, the

1966 Antofagasta speech of the acting president of SFF against the

agrarian reform bill caused a serious crisis in the organisation, some

of whose consequences are recognised by Moran:

"The National Society of Manufacturers refused
to apologise for the incident or to retract
what Sr. Pinto had said, but one of its sub-
organisations (the Asociacion de Industriales
Quimicos) did both."

(p.210)
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"After the speech was reprinted in 'Industria',
the magazine, which had been published as the
official' organ of the manufacturers' association
since 1889, was discontinued. There were no
discussions of reviving it until four years
later, in late 1970, under new SFF leadership."

(p ..21 In)
(See also Stallings, 1975, p.279)

So, there is not a united front of the right, despite the particular

features of the Chilean social structure. Industrialists were divided

in relation to the Nuevo Trato in 1955, and they were also divided in

1966 in relation to the agrarian reform bill, and to the Chileanisation

or agreed nationalisation of copper and also on several other key

occasions (see Chapters 3 and 5). The very existence of two different

political parties of the right, until the late sixties, is evidence of

this (Liberals and Conservatives fused into the National Party just

before the 1970 presidential election). Most sectors of modern, dynamic

industrial branches are represented by the Radical Party or the Christian

Democratic Party, rather than by Liberals or Conservatives, and some

leading Christian Democrats and Radicals did not support the Nuevo Trato.

The differences between industrialists and within SFF in relation to the

agrarian reform bill during 1965, 1966 and 1967 are fully described and

analysed by Stallings (1975, pp.268-279, 289-293), who concludes that

the united front against the agrarian reform bill was finally achieved

after strong opposition from some industrial sectors, and that this was

related to the increased militancy of industrial and rural workers and

shanty-town dwellers (pp.294-313).
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The tough line against the copper companies in 1951-52 is

explained (by Moran) by the influence of the ECLA-Prebisch theory of

the declining terms of trade of primary products, applied to copper

exports (Moran, 1974, pp.59, 66-71, 79). This is seen as an academic,

ideological, 'idealist' influence (p.57), which can possibly apply to

academics or politicians, but this theory alone cannot explain the

attitudes of businessmen, industrialists, exporters or importers, or

mining entrepreneurs, all groups with some representatives in our 22

names list. Moran thinks that the ECLA-Prebisch theory is not applicable

to Chilean copper, and that efforts to apply it are theoretically wrong,

and that important elements, allowing unbiased observers to notice the

failure of the theory, when applied to Chilean copper, were already

present in the late forties (pp.79-84). Therefore, it is clear that

some other more tangible or 'materialist' reasons for explaining business¬

men's positions have to be found. No systematic attempt will be made to

do so in this chapter, but some considerations about the opposition to

the system of partial returns' will be outlined, as an example of the

kind of analysis that Moran starts without completing.

"'Partial returns' meant that receipts from the
sales of the Chilean subsidiaries of Anaconda
and Kennecott were allowed to be kept with the
accounts of the parents corporations in New
York. Only those amounts of hard currency
necessary to be exchanged for local expenses
were ever passed through the financial
institutions of Chile."

(Moran, 1974, p.73)

But no additional advantage to the Chilean balance of payments would have

come from substituting a 'total returns' system for the 'partial returns'

one
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"If there had been a system of 'total returns'
wherein all the receipts from copper sales
were deposited in Santiago, with a quarterly
dividend remitted to the parents in New York,
the side of the Chilean balance of payments
showing claims on dollars would have been higher.
But the figures showing the foreign claims on
Chilean claims on dollars would also have been

higher by an equal amount, reflecting the demands
of foreign suppliers or the parent on the dollar
balances. Thus, if a system of 'retornos
totales' had replaced the system of 'retornos
parciales', the figures in the Chilean ledger of
credits and liabilities would have still
balanced each other."

(Moran, 1974, p.74)

However, in the long term some advantages could have come to Chile from

the increased control and learning about the practices of the companies,

as well as a small financial profit from the liquid balances in dollars

held by Chilean financial institutions (Ffrench-Davis, in Ffrench-Davis

and Tironi, lids., 1974, p.43). But these are rather unimportant

considerations, particularly in the forties and early fifties. So,

how could the bitter opposition (by the Liberal congressman Mariano Puga

Vega, and the Conservative Senators Correa Larrain and Larrain Vial, Moran, 1974,

pp.73-74n) to the system of 'retornos parciales' be explained? As we

leave aside the hypotheses that these gentlemen were stupid, or that they

did not know what a balance of payment is, we are left with one single

clue: the labelling, by Puga Vega, of the partial return system as a

"disgraceful privilege" (pp.73-4). A "disgraceful privilege" is a

benefit or advantage received by others but not by us, and the difference

is perceived by us as unfair. Non-copper exporters, or small and

medium copper mine owners, represented by the political right, wanted

the privilege eliminated, and the ways of doing it were only two: by
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introducing 'retornos totales' for all exporters, or by allowing

'retornos parciales' for all. There can be no doubt about which

method exporters preferred, the rest of the argument being only

rhetoric.

This is not an unusual procedure. The same reasoning ("if

I cannot get it, you should not either, even if I win nothing by

preventing you from getting it") was applied by some sectors of the

Chilean right when they proposed nationalisation of copper as a

retaliation against the Alliance for Progress's proposal of agrarian

reform, although no concrete project was presented in the Congress

(which shows that this is the rhetoric part of the argument. The rest

of it reads: "I do not really mean it, I just want you to help me get

it also for myself") (Moran, 1974, pp.132, 200-2, 204, 212). These

threats of nationalisation are extensively discussed in Chapter 5.

(A nationalisation project presented by a Liberal Senator in 1965 was

explained by him as being "just a matter of personal conviction",

Moran, 1974, p.205, Novoa Monreal, p.116). The copper companies learned

the tactic and paid back with the same money: in 1966 they successfully

requested that no preferential exchange rate be applied to non-copper

exports (Mamalakis, 1971, pp.406-7).

The shifts in the balance of power do not produce shifts in

the positions of all or most groups or sectors of opinion, as we have

already seen by comparing the lists of names given by Moran. Now we

are going to see that these shifts do not produce shifts in the positions

of political parties, with the exception of some sectors of the right.
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In fact, the Christian Democratic Party supported the Washington

Agreement in 1951, and the sales monopoly in 1952 (Tomic, 1974, pp.131-157),

during the 1955 discussions on the Nuevo Trato supported the creation

of the Copper Department, it proposed the Chileanisation in 1965, and

the "agreed nationalisation" of Anaconda in 1969, and it supported the

integral nationalisation of 1971. The left-wing parties, Socialist and

Communist, supported the 1951 Washington Agreement and the sales monopoly,

and supported the creation of the Copper Department in 1955, the proposed

increases in copper taxation in 1958, and integral nationalisation in

1964. The initial conception of the Copper Department as an agency with

full powers for deciding and controlling market policy, is not an

important step backwards in relation to the failed sales monopoly

(Reynolds, 1965, pp.250-1, Vera Valenzuela, 152-178). The attitude of

the Radical Party is similar to that of the Christian Democrats, with

small differences which will be analysed later on.

So, only the right adapts its positions to the shifts in the

balance of power, although some dissenters to the main trend appear at

each stage, with changing degrees of significance. The right supports

the Washington Agreement, but also the New Deal, and proposes national¬

isation in 1961 (the Bulnes-Serrano crisis), although this could be

dismissed as rhetoric, it rejects the idea of integral nationalisation

in the presidential campaign of 1970, but it accepts it and supports the

respective law in 1971. The different behaviour of the right in relation

to centre and left is something that has to be explained, since apparently

only the right follows the pattern of the balance of power. Is this
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because the right is more pragmatic, because different sectors

inside the right win hegemony on different occasions, or is it due

to some other cause?

It is most likely that this shifting behaviour of the 'right'

is only a consequence of Moran's definition of the Chilean right. Among

what Moran calls the 'right' we can find a large number of different

economic and political sectors and groups (industrialists, landowners,

mine owners, retail and wholesale merchants, importers, state bureaucrats,

bankers, business associations and professional associations officials,

politicians of different parties, etc.). Within such a broad universe

it is always easy to find someone with the required 'soft' or 'tough'

behaviour toward the United States owned copper companies. Perhaps it

would be possible also to find always a member of the 'right' supporting

the opposite position. For example, despite the 1961 Conservative

threats of copper nationalisation, and the beginning of negotiations for

Chileanisation in 1965 (that is, after the balance of power changed twice),

the Nuevo Trato was still being defended in 1967 by representatives of

Chilean banking, industrial and other interests (Undurraga Saavedra, 1967,

p.134; Amunategui, 1968, pp.639-695). One of these Chilean banking

and industrial groups (bdwards) had recently concluded an agreement for

a joint venture with the U.S. International Basic Economy Corporation

(IBEC) (Burbach, 1975, pp.162-3, 25819), and the Nuevo Trato was probably

one of the elements contributing to the success of this agreement

(Mamalakis, 1971; Cavarozzi, 1975). Obviously a more detailedandthorough

look at the motives behind attitudes of Chilean businessmen and politicians

is required.
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IVe are not putting in doubt Moran's honesty or integrity.

What is at stake is his conception of the leading economic sectors and

groups in the Chilean economy. By 'right' Moran understands the 'old

upper classes' or 'traditional oligarchy', a perfect representative of

it being Walter Muller, chairman of the Industrialists' Association (SFF)

between the late 1930's and 1955, and an industrialist with mining,

agricultural and possibly other interests (pp.185-6). But indeed, if

we are interested in understanding Chilean foreign trade policy-making,

a much more careful study of domestic groups is required. For example,

when analysing the 1955 Nuevo Trato and the 1961 Conservative threats

of copper nationalisation, we will be forced to identify at least five

different industrial groups having distinct positions (this is

discussed in the last sections of Chapter 5).

In spite of the problems mentioned (his incomplete analysis

of the whole economic impact of the Nuevo Trato, or his insufficient

insight into the complexities of the most powerful Chilean economic

sectors and groups), Moran's analysis is extremely lucid, and the

contribution it makes has a permanent value. His study of the 1955

Nuevo Trato has definitively proved that copper policy in Chile has

followed ways much more complex than those one could expect from the

'received doctrine'. After Moran the importance of the role played

by political actors is absolutely clear. And he has provided a very

large amount of valuable information which still awaits analysis.
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2.6 THE "RECEIVED DOCTRINE" AFTER LIRA AND MORAN.

THE SAME MISTAKES? (OR WORSE?).

We would like to mention here two recent PhD dissertations.

They are Sweeney's (1977) and Naggar's (1976). Despite the recentness

of the years when they were accepted, these works of research do not

take us any further forward. They systematically fail to recognise, let

alone incorporate, the progress which has been made in the subject since

at least Reynolds, which we have reviewed in this chapter.

Unfortunately, we do not have much to say in relation to

Sweeney. His 'economic analysis' is limited to the direct impact of the

large-scale copper sector on the balance of payments, through the Gran

Mineria's exports and imports. The problem of the destiny of copper

revenues is completely ignored, although this is certainly the most

interesting element, expecially after the 1971 nationalisation (when

the whole value of copper exports became 'returned value').

According to Naggar,

"The copper export in Chile has a unique
contribution on the prediction of
government consumption, investment,
imports, direct tax, indirect tax, defence,
education, and social services."

(p. 153)

Naggar concludes that

"... the classical theory that the primary
commodities have a positive effect on the
economy has been proven in the case of
Brazil, Chile, and Venezuela."

(p.160)

This memorable exploit has been achieved thanks to regression analysis.

Naggar's first model consists of ten two-variable linear regressions,
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explaining private consumption, government consumption, investment,

direct taxes, indirect taxes, imports, non-copper exports, defence,

education, and social services, respectively. All endogenous

variables are regressed on copper exports. No other explanatory

variable is included. Coefficients of determination (R2) are high.

All estimated regression coefficients are positive. This is inter¬

preted by Naggar as supporting the above conclusion (pp.109-113).

The second model includes a second explanatory variable, in

addition to copper exports. A closer look at individual equations will

be helpful (pp.131-7). Standard errors of the estimated coefficients

or t statistics are non existent. In the equation for private

consumption, the Durbin Watson statistic is 0.71. For this number of

variables and observations, any value of the Durbin Watson statistic

below 0.89 should be interpreted as indicating the presence of first

order autocorrelation of errors, at 99 per cent probability level.

This means biased estimations. Obvious possibilities are that the

sign of the estimated regression coefficient may be wrong, or that its

wrong value, in relation to the standard error, may be giving a mis-

leadingly high t statistic (in absolute value). In the equation of

government consumption, copper exports obtained a negative estimated

coefficient. In the equation for non-copper exports, the Durbin

Watson statistic is 0.75, and the estimated coefficient for copper

exports is negative. In the equations for investment, total imports,

direct taxes, defence, education, and social services, the second

exogenous variable is population. In the cases of imports, direct

taxes, defence, and education, the estimated coefficients for population

are negative. Again, no theoretical discussion of the specifications
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chosen is offered. Presumably, because no sensible explanation is

possible. How could variables such as imports, direct taxes, defence,

and education be negatively affected by population?

The third model (pp.148-153) attempts to determine the 'unique

contribution' of copper exports to growth. This is done by looking at

the difference between the coefficient of determination in the second

model, and the coefficient of determination in a regression where the

second explanatory variable (not copper exports) of the second model

is taken as the only regressor explaining the respective endogenous

variable. This difference is standardised using an F distribution. So,

it appears that copper exports make a 'unique contribution' to the

growth of nine out of the original ten endogenous variables (Table 6-2,

p.151). Of course, even if we accept the unusual and unexplained

specifications, the whole exercise is invalidated by the lack of standard

errors and t statistics for testing significance of the estimated regression

coefficients in Naggar's second model. Moreover, in six out of nine

positive results, the second exogenous variable is population (in four

cases of the six having a negative impact!). To say the least, population

alone would not yield very accurate explanations, and any variable included

as additional regressor, even if it is not very cleverly chosen, would

provoke substantial increases in the R2. Many variables with upward

long-term trends will do the job, as efficiently as copper exports have

done it. The three regressions giving positive results and not

including population arc the regressions for government consumption, non-

copper exports, and indirect taxes. As anyone with any knowledge of

copper exports or the Chilean economy is aware, a theory linking copper

exports with non-copper exports and indirect taxes, through direct
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relationships, would be very difficult to support. Indeed, such

a theory has never been proposed. Naggar may have proved some point,

but she has certainly not proved what she claims in the above quoted

conclusions.

2.7 CONCLUSIONS

The authors commented on have been chosen because they have

developed large, mostly self-contained contributions to the study of the

subject. Some of the works discussed constitute serious and important

steps toward a general comprehensive theory. There are many other

persons who have contributed to some individual aspects of the problem,

or to problems that only laterally touch our main subject. It is not

possible to mention all of them, let alone discuss and criticise their

work from our perspective. It has not been possible either to mention

all the points in the above discussed works, with which we agree or

disagree. But we think that the principal aim of these pages, namely,

to show the gaps and deficiencies in the present knowledge of the subject,

has been achieved.

It is clear that the theory of the positive relationship between

copper exports and general growth, or 'received doctrine', is far from

providing a satisfactory explanation. This applies to any of the versions

of the theory (the Reynolds-Mamalakis approach, the 'dependencia' view,

or works written after 1974). The only macroeconomic model which has

suggested the existence of an inverse relationship presents several

important flaws. At any rate, it is evident that further progress requires
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a better knowledge of the non-copper sector of the economy and of its

relations, direct and indirect, with exports (some of the main features

of the economy, whether mentioned or not by the authors whose work has

been commented on, are discussed at length in the next chapter). It

is also evident that, in addition to the analytical expressions

describing the working of the Chilean economy (the macro-model), it is

necessary to deal witli political developments. Motives of economic

sectors and groups, and the role played by political actors, seem to be

essential factors for understanding fundamental policy decisions influen¬

cing both the copper sector and the rest of the economy.

More than once during writing this survey of former works we

have been forced to recall one of Hemingway's wonderful metaphors:

"First there is the winter fool. The winter fool
comes to the door of your house and he knocks loudly.
You go to the door and you see him there and you
have never seen him before. He is an impressive
sight. He is a very big man and he has on high
boots and a fur coat and a fur hat and he is all
covered with snow. First he stamps his boots
and snow falls from them. Then he takes off his
fur coat and shakes it and more snow falls. Then
he takes off his fur hat and knocks it against the
door. More snow falls from his fur hat. Then
he stamps his boots again and advances into the
room. Then you look at him and you see he is a
fool. That is the winter fool.

Now in the summer you see a fool going down
the street and he is waving his arms and jerking
his head from side to side and everybody from two
hundred yards away can tell he is a fool. That
is the summer fool. This economist is a winter
fool."

(For whom the bell tolls, Ch.18).
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CHAPTER 3

THE PRINCIPAL INTERNAL FEATURES OF THE

ECONOMY, AND THE ANALYSIS OF COPPER

AND FOREIGN TRADE POLICY-MAKING

3.1 INTRODUCTION

The survey of former research (Chapter 2) has shown that the

alleged positive impact of copper exports upon growth is far from proved.

It has also shown that most studies correctly emphasise distributional

issues, as a result of the very limited direct contribution that copper

mining makes to employment, and its very small forward and backward links.

The discussion of the contribution of copper exports to growth thus

becomes the discussion of the distribution of export earnings between

companies and governments, with its related subjects of taxation, nation¬

alist attitudes and effects on future investment.

At the same time, most studies, while stressing the importance

of the share of the value of copper exports remaining in Chile, fail to

analyse the destiny of this 'returned value'. They either complain about

the lack of a macro-model, without trying to develop it (Reynolds, 1965),

or suggest that the contribution of the 'returned value' could have been

high if adequate policies had been followed without explaining why these

policies were not followed (Mamalakis, 1971), or simply refuse to enter

into the discussion of the destiny of the 'returned value' (Barclay, 1975).
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More recent authors do not overcome these problems (Naggar, 1976;

Sweeney, 1977), while the only model developed so far presents several

flaws (Lira, 1974 and 1975). The study of political developments, and

the particular interests of individual sectors and groups, looks very

promising, but the author who has compiled the largest amount of

information has not analysed it exhaustively nor arrived at completely

satisfactory conclusions (Moran, 1974).

However, it is clear that the study of what happens with the

copper export revenues remaining in Chile is very important. It is clear

also that this study cannot be done without a macroeconomic model of the

economy, which presents the relations between the principal internal and

external variables. Finally, it is clear that the analysis of the sort

of elements studied by Moran could represent a powerful contribution to

the discussion of the subject.

In relation to all former studies except Lira's, this study

will challenge the postulated positive impact of copper exports on

general growth, in the relevant period. Differently from Reynolds',

Mamalakis', Barclay's, etc., this study will develop an econometric model

and will analyse the destiny of the 'returned value*. Differently from

Lira's, the conclusions of this study will be reached only as a result

of the interplay of statistical and non-statistical elements (besides,

the two econometric models are very different, as will be seen later on).

Differently to Moran's, this study will be supported by statistical

analysis and simulation experiments, and the non-statistical information

available will be exhaustively analysed with the result that conclusions

will be very different from his.
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One important conclusion of the survey of former research

developed in the preceding chapter refers to the need to obtain

appropriate knowledge about the principal internal and external features

of the economy, and use it for building a model. This is absolutely

necessary in order to study the complete, long-term influence of changes

in exports upon general growth. We also concluded that the study of

some political elements was relevant to the understanding of foreign

trade policy-making. The present chapter therefore discusses some

economic and political elements, which, if they are not included in the

analysis, means that the study of the actual relationship between copper

exports and overall growth in the 1940-1970 Chilean experience simply

cannot be fruitfully undertaken. For this reason the discussion of these

fundamental economic and political elements amounts to the foundations

for the present research.

These principal features and elements may be very briefly

summarised as follows (each feature will be extensively analysed in the

following sections of the chapter).

i. Imports can be either essential or competitive, in relation to

internal production. Some imports are absolutely essential for domestic

industrial and other production. They are imports of some intermediate

and investment goods, which do not have substitutes in local production.

Scarcity of these imported goods is likely to impair both industrial and

general investment and current production.

The process of import-substitution industrialisation requires

a strong amount of protection against foreign competition. As this
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process of industrialisation develops so as to include more and more

industrial branches, correspondingly more and more items in the imports

bill become competitive with domestic production. For several reasons,

inefficiency remains high in most branches of local industry, and the

survival of these branches is possible only by making protection against

imported substitutes permanent.

ii. Since the progress of import-substitution industrialisation is

seen as a desirable evolution, foreign trade policy-makers will face the

need to stimulate imports essential to industry, while discouraging

competitive imports at the same time. However, there are several barriers

to the design and implementation of policies completely satisfactory to

industrialists. The frontier between 'essential' and 'competitive'

imports is no longer clear (hence the use of these terms in quotation marks);

preferences of high-income consumers will favour imports of newly developed

sophisticated consumer goods; and the International Monetary Fund and

lender international agencies and governments are strongly opposed to

trade restrictions in general, and complex multiple exchange rates systems

in particular.

iii. But the government is not only unable to impose an imports policy

which is fully satisfactory to industrialists (that is, making 'essential'

imports sufficiently cheap, and 'competitive' imports sufficiently

expensive, at the same time). Often governments are also unable to

control the volume of total imports. Demand for imports at the existing

effective exchange rates is so high that pressures on the government to

relax import controls are enormous. Usually imports will stop only when

foreign reserves have been exhausted. The government is usually unable
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to accumulate foreign exchange reserves following export booms or

periods of high net foreign capital inflows. The situation is

worsened under high inflation, for the sale of foreign exchange to

importers by the Central Bank is usually looked upon as an efficient

tool to reduce the money supply.

iv. There are some other features of the Chilean economy, which,

although not so directly related to domestic industrial and other

production, also contribute to drawing a picture which in some cases is

very different from what could be expected from development economics

textbooks. For example, the long-term evolution of the relations between

the United States owned copper companies (Anaconda and Kennecott), and

Chilean governments, suggests that the production and exports of Chilean

copper may follow special behaviour of their own. In fact, some

explanatory variables may provoke responses in the direction opposite to

the one expected a priori, as is discussed below.

After detailed consideration of these points, some of the

features and elements developed in the chapter are put together in 3.11

in a comprehensive conceptual framework for the analysis of foreign trade

policy-making. In addition to economic factors, political and other

influences are considered. This conceptual framework is then applied

to the study of concrete historical policies and decisions in short-term

periods. Our results suggest that foreign trade policy-making, including

exports and copper policies, are likely to be subjected to a much more

complex pattern of decision-making and conflict-resolution, than has been

recognised in former studies.
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3.2 INTERNAL DYNAMICS AND ITS RELATION TO THE

EXTERNAL SECTOR.

The development of the Chilean economy between 1940 and 1970

has to be described by two essential elements. On the one hand, the

most dynamic internal productive sector is not mining any longer, but

industry. Since mining products are sold in foreign markets, while

industrial output is almost exclusively for the internal market, the

working of the internal variables of the economy start to play a more

fundamental role than before. As the effect of industrial growth on

global growth gains importance, all internal variables effecting industry

become important: net and gross industrial investment, structure of

industrial production by branches, impact of both volume and distribution

of income upon industrial demand, monetary variables, internal relative

prices and inflation, and so on. Although certainly not completely,

but at any rate much more than before, aggregate growth is now a result

of the interaction of internal variables, policy measures and decisions

taken inside the country.

On the other hand, between 1940 and 1970 the Chilean economy

reassumes its process of integration into the world economy, a process

which had been interrupted by the Depression. This process is both one

of re-integration through the reconstruction of old links, and of

integration under new forms, partially described, for example, by the

increasing significance of purely financial variables (inflows of

foreign capital, net services payments) in the Balance of Payments, or

even by the growing proportion of industrial output in the GDP.

(During the late 1950's, and particularly during the 1960's, foreign
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capital had an increasingly higher importance in the process of

industrialisation). This chapter is devoted to discussing the theor¬

etical and empirical features during 1940 to 1970, of this double

evolutionary process. To do this it is necessary to analyse the

relation between imports of capital goods and intermediate inputs, and

industrial growth; the relation between imports of industrial consumer

goods and the protection of the tiny internal market for local indust¬

rialists; the relation between the total availability of foreign exchange

and the volume of imports; the limits of the imports structure (i.e.,

the proportion of consumer industrial goods imports in the imports bill)

as a policy tool when governments cannot directly control the volume of

imports; and other problems.

3.3 IMPORTS OF CAPITAL GOODS AND INTERMEDIATE INPUTS,

AND INDUSTRIAL GROWTH.

The process of industrial growth constantly requires large

enough volumes of imports of investment goods and intermediate products.

The first stage in the imports-substitution industrialisation consists

solely or mainly of the creation of consumer goods industrial branches.

There is no other source of machinery equipment and industrial inputs,

but imports. Once the first local industrial branches start to serve

the consumer goods internal market by delivering their output, the

pattern of imports shifts. The bulk of imports, from being mainly

consumer goods, becomes mainly capital goods and intermediate inputs.

A point much stressed by some writers is that, from now in, crises in

the world markets for Chilean exports are going to yield different
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results, because they no longer jeopardise the consumption perspectives

of exporter groups and other groups following their demand structure,

but rather effect the investment and productive capacity of the new

industrial sector. The pattern of industrialisation was already

apparent by 1945. According to Ellsworth (1945, p.129), after the

Depression a general fall in industrial imports occurred, but this fall

was relatively larger for industrial consumer goods, and comparatively

small for chemical products and metals.

"Imports of manufactures, 1940, as a percent
of 1929:

Food products 28.1
Beverages and liquors 17.2
Tobacco 20.8
Textiles 20.6
Chemical products 45.4
Metals 39.3
All other 24.8
Total manufactures 31.4
Total imports 31.4

(Ellsworth, 1945, p.129).

These figures may not correspond completely to the long run trend:

probably the war in Europe put the import volumes well below the Chilean

demand, especially for chemical products and metals, but they are still

a good guide to the industrialisation pattern (if the war bias is

eliminated the differential in percentage falls would be higher). By

the fifties and early sixties the industrialisation model begins to

change. The growth in traditional consumer goods industries becomes

slower. This is a trend that had already appeared by the early fifties,

and it has been identified as the exhaustion of the 'easy' stage of the

import substitution process (Instituto de Economia, 1963, vol.1, pp.1-25,

Cavarozzi, 1975, pp.312, 334, 370).
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The exhaustion of the first stage is explained by Lagos

in the following terms:

"... the process of import substitution arrived
at a difficult stage: all of the imported
goods (specially perishable consumer goods)
that are 'easy' to substitute, were substituted.
(By 'easy' substitute industries is meant those
that require small amounts of capital, an
unskilled labour force, and small markets).
At the beginning of the decade of the 1950's,
the country needed to substitute goods that are
much more difficult to produce ..." (R. Lagos,
La industria en Chile, Antecedentes estructurales,
Universidad de Chile, Santiago, 1963, p.44, quoted
by Burbach, 1975, p.116). (Also Soza, 1968, pp.
618- 621; Munoz, 1975, pp.62-5; Burbach, 1975,
pp.115-7; Pinto, 1971).

On the contrary, the growth in the intermediate goods branches and the

consumer durables and capital goods branches is much faster than before

(the average annual growth rates in 1958-1972 are 4.37 per cent for

basic consumer industries, 6.46 per cent for intermediate inputs industries,

and 9.19 per cent for capital goods and consumer durables industries,

Stallings, 1975, Appendix IX-4). Unfortunately, there are no separate

indicators available for capital goods alone, and in each individual

'capital goods and consumer durables' branch, the significance of

consumer durables is always the largest (Instituto de Economia, 1963,

vol.1, app.l, for 1953; Stallings, 1975, App. IX-1, for 1967). But

still, intermediate products industries now grow faster than basic

consumer goods industries, although imports of intermediate products for

industrial uses are the largest item in the imports bill every year

during the sixties, at least up to 1968 (Banco Central, 1970, Tables 26,

27, 28).
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The growth in the capital goods industries may be assessed

by the following comparison: locally produced capital goods represented

in 1940 only 3.3 per cent out of the total fixed capital formation in

machinery and equipment, while the proportion had risen to 20.5 per cent

in 1970 (CORFO, 1957, Table 47, ODEPLAN , 1965-1973, Table 15). So,

even if Chilean industry has to a large extent overcome the disadvantage

of being formed only by consumer goods branches, it is not at all self-

sufficient in respect of capital goods and intermediate inputs. Moreover,

as the country does not seek independent technological development (few

countries could afford that luxury in the second half of the twentieth

century), new technologies are necessarily imported and require also

imports of new equipment or materials (Munoz, 1975, pp.70-74, Cavarozzi,

1975, pp.316, 337-8). Locally produced capital goods cannot completely

be substituted for imported capital goods, not only for reasons of

productivity or marginal differences in quality, but particularly because

new technology can be reached only through imports of capital goods.

Local capital goods industries can produce ploughs or assemble cars, but

they certainly cannot make computers.

"Regarding the externally supplied component of
capital formation, this import policy [the one
formulated by the Central Bank] is tantamount to
an investment policy. Once an import policy
has been fixed, an independent investment policy
becomes infeasible since most investment has an

import component."
(Mamalakis, 1971, p.415)

The same argument is developed by Behrman:

"Some imported intermediate inputs and raw
materials are critical in the production process.
The elasticity of substitution between such
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imports and domestic factors is very low or
zero. Especially in the disequilibrium
exchange rate system common for many Latin
American economies, the constraint on production
and employment may not be the putty-clay stock
of machinery and equipment but the availability
of these imported inputs ...

... technologies used in the modern sector are
largely imported from developed countries with
much different factor endowments ... the
inability to distinguish among types of capital
(especially imported versus domestic) ... The
assumption of perfect substitutability ...

overstates the degree of flexibility. In reality,
for example, domestically produced machinery and
equipment often is a poor substitute for imported
items. The treatment of capital stock as
homogeneous, therefore, probably understates the
impact of the generally-restrictive foreign-
sector regime on capacity expansion."

(Behrman, 1975, pp.470-1)

3.4 IMPORTS OF COMPETITIVE INDUSTRIAL GOODS AND

LOCAL INDUSTRY.

Every process of industrialisation requires, at least in its

first stage, to be protected against foreign competition. But this is

especially true in the case of Chilean import-substitution, for there

was no reason to expect the creation of a new internal market, or, for

that matter, the increase in the volume of the actual one. It is an

intrinsic feature of Chilean import-substitution industrialisation,

that all the initial stress is placed upon the development of consumer

goods industries, no incentive is offered to saving and formation of

new capital, and no income redistribution occurs. Import-substitution

limits itself to serving an already existing market. Even its

contribution to the increase in aggregate demand is fairly moderate,
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since, the process being provoked by the recession in foreign

markets for exports, industry will probably catch labour and capital

migrating from exports activities, and so its net contribution to

aggregate demand is bound to be small.

"The process of industrialisation during the
last twenty-five years has developed ...

without significantly affecting the main
structural problems of the Chilean economy;
these are the primary-product composition of
exports, the inequitable distribution of
income, the backward agrarian sector, and the
lack of a competitive atmosphere for the
development of industry itself."

(Soza, 1968, p.620)

"Because of the nature of the Chilean market
and because of social rigidities, there were
built-in limitations to this sort of growth
[import-substitution based]. The size of
the market created strong tendencies toward
monopoly that limited possibilities for
future expansion. A more fundamental weakness,
one that would hinder long-range economic growth,
was the low rate of gross capital formation."

(Petras, 1970, p.134)
(Also Munoz, 1975)

The only possibility for developing local industry is through very high

custom tariffs, and this is requested from the government without giving

consideration to cost-benefit elements which would naturally appear in

a more global analysis.

"... the import tax and import-licenses systems
should be improved in order to give adequate
weight to the objective of industrial protection ..."
(Anales del Instituto de Ingenieros, 1939, 6, p.293,
quoted by Cavarozzi, 1975, p.134).

Or even more forcibly:

"protection by tariffs or import licenses should
be established a priori and as an immovable
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economic doctrine whenever a national

industry needing protection is involved,
since whatever production replaces an
import is and always will represent an
increase in the national wealth, indepen¬
dently of its apparent cost in money values"
(Raul Simon, Chilean industrialist and
leading member of the Industrialists'
Association, SOFOFA, quoted by Ellsworth,
1945, p.131).

Of course, there is no need to discuss this kind of proposition. It

has been clear since Adam Smith (or before) that the advantages to

local industry, derived from strong protection, have nothing to do with

the advantages for the economy as a whole, although in some cases and

for limited time periods they could be the same. By 1939 the best

tools for achieving an 'efficient' system of protection were tariffs

and import-licenses. By 1956, a Plan of Stabilisation, proposed by

the Mission Klein-Saks and supported by the IMF recommended the

elimination of the multiple exchange rates system then in force, and a

general liberalisation of trade policies. These proposals were

rejected by the Industrialists' Association, SOFOFA. It seems that the

main role among the protectionist policies was not played by tariffs or

licenses any longer, but rather by the multiple exchange rates system.

According to Cacarozzi:

"They [SOFOFA] argued that tariffs during the
1930's had adequately protected local production
since specific rates conveniently discriminated
against manufacturing products, while imposing
low duties on imported raw materials and equipment.
However, they added, ad valorem rates had largely
superseded the original specific rates. Hence,
the added protection that industrialists gained
as a result of higher duties on manufactured
imports was lost since raw materials and
equipment - equally affected by the acl valorem
duties - had become much more expensive. The
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industrialists concluded that the differential

exchange rate system - and its ban of numerous
products - rather than the tariffs, had become
the main weapon of the protectionist arsenal."

(Cavarozzi, 1975, p.294)

The infant industries argument was employed long after many industries

had become mature:

"The new system of foreign exchange and free
importation suddenly wipes out the die facto
protection provided by the old system ...

A transitional formula has to be implemented
whereby two 'areas of exchange' would be
established. The first one would be the
free exchange rate area which would little by
little come to include most of the volume of
our foreign trade. The second area would
operate with a controlled exchange rate, and
would include the majority of our foreign trade
operations until our industries had reached
levels of efficiency comparable to the foreign
ones."

(Industria, official journal of
SOFOFA, September, 1956, quoted
by Cavarozzi, 1975, pp.294-5)

However, as we saw before, the first stage of the import-substitution

industrialisation by 1956 was not only mature but 'exhausted' (Soza,

1968; Instituto de Economia, 1963; Munoz, 1975; Burbach, 1975;

Pinto, 1971; Cavarozzi, 1975).

3.5 SOME MEASURES OF THE PROTECTION ENJOYED BY

LOCAL INDUSTRY.

It is not easy to obtain an adequate, complete, measure of

the degree of protection enjoyed by the local industry. Table 3.1 (p.158)

shows four indicators, price-level-deflated (using the Chilean GDP
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Deflator) effective exchange rate, premiums included (PLD-EER, PI),

implicit tariff rate (ITR), effective protection rate (EPR), and

domestic resource cost (DRC). Both the definitions of these indicators

and their empirical values have been taken from Behrman (1976).

"Effective exchange rate (EER) : The number of
units of local currency actually paid or
received for a one-dollar international trans¬

action. Surcharges , tariffs, the implicit
interest foregone on guarantee deposits, and
any other charges against purchases abroad are
included, as are rebates, the value of imports
replenishment rights, and other incentives to
earn foreign exchange for sales of goods and
services abroad.

Implicit tariff: The ratio of the domestic
price (net of normal distribution costs) minus
the c.i.f. import-price to the c.i.f. import
price in local currency. (ITR).
Premium: The windfall profit accruing to the
recipient of an import license per dollar of
imports. It is the difference between the
domestic selling price (net of normal dist¬
ribution costs) and the landed cost of the
item (including tariffs and other charges).
The premium is thus the difference between the
implicit and the explicit tariff (including
other charges) multiplied by the nominal
exchange rate. (PI).
Domestic resources costs: The value of domestic
resources (evaluated at 'shadow' or opportunity
cost prices) employed in earning or saving a
dollar of foreign exchange (in the value-added
sense) when producing domestic goods. (DRC).
Effective tariff: The explicit or implicit
tariff on value added as distinct from the
nominal tariff on a commodity. This concept
is also expressed as the effective rate of
protection (ERP) or as the effective protective
rate (EPR)."

(Behrman, 1976, pp.386-7)

Table 3.1 shows the price-level-deflated effective exchange rate (premiums

included) (PLD-EER, PI) for exports, imports of construction materials,

imports of intermediate products, imports of consumer goods, and imports
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of investment goods. Not many conclusions can be drawn from these

series, except that the higher effective exchange rates were always

the ones charged for imports of consumer goods, while the effective

exchange rates for intermediate and investment goods, and for

construction materials, were below them in all periods. Exports EER

are much below all imports EER.1 The fall in the EER between 1946-49

and 1965-69 is monetary but not real, since all exchange rates are

measured in escudos at 1965 Chilean prices, but the falling purchasing

power of the dollar has not been considered. Between the periods

1946-1949 and 1965-1969 there were falls in all PLD-EER (PI): 18 per

cent for exports, 26 per cent for intermediate products imports, 38 per

cent for construction materials, 42 per cent for investment goods,

39 per cent for consumer goods imports, but there was also a fall of

28 per cent in the dollar purchasing power (the price indexes used are

the Chilean GDP deflactor and the U.S. wholesale prices index). Table 3.1

also shows effective exchange rates for what Behrman calls, following

Jeanneret, 'competitive imports' and 'non-competitive imports'.

Behrman does not explain how the aggregations for construction materials,

intermediate products, consumer goods or investment goods have been

achieved. Jeanneret's 'competitive imports' are formed by agriculture

and forestry, rubber products, chemical products, petroleum and coal

products, basic metals, metallic products, electric machinery, and other

manufacturing (Behrman, 1976, Table A.8, pp.340-7). That is, with

the exception of agriculture and forestry and other manufacturing, which

are a very small proportion of total imports anyway (Banco Central, 1970,

1 These figures confirm our criticism of Mamalakis (1971). See
Section 2.2.
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Tables 26, 27, 28), the rest of the list are durable consumer and

capital goods branches, plus half the intermediate goods branches.

What Jeanneret and Behrman call 'non-competitive imports', belong to

the sectors fishing and coal mining, and industrial branches of food

products, beverages, textiles, footwear, wood and cork, paper products,

leather products, and non-metallic mineral products. So, with the

exception of fishing and coal mining, which again, are very small items

in the imports bill, Jeanneret and Behrman are talking here of basic

consumer goods branches, plus the rest of the intermediate goods

branches as classified by Stallings (Jeanneret, 1972, pp.83-5, Stallings,

1976, Appendix IX-4).

The higher PLD-EER (PI) for consumer goods, in relation to

either intermediate products or investment goods, is absolutely coherent

with the pattern of import-substitution industrialisation, and with the

aspirations of Chilean industrialists, as quoted above. But a further

discussion of Jeanneret's classification is pertinent before other

conclusions can be reached. Jeanneret classified imports according to

their contribution to aggregate internal supply. If imports amounted

to more than 10 per cent of internal total supply in some branch, those

imports were called 'competitive'. If imports were below this 10 per

cent level, they were classified as 'non-competitive' (Jeanneret, 1972,

p.83). It is not our intention to criticise here the terminology

used, but it is for our purposes more confusing than anything else.

As import-substitution in the capital goods branches and in most inter¬

mediate goods branches started to weigh heavily only during the late

fifties and sixties, while before the process of industrialisation was

centred almost exclusively around consumer goods, what should be
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labelled as competitive with local production are rather the imports

of consumer goods, and not the other way round. The rate of

participation of imports in the total internal supply in each branch

is only a result of the different effective exchange rates, but

what it is important to do is to explain precisely why these EER are

different, because if the EER were all the same, or if they were

relatively higher for intermediate and capital goods, then Jeanneret's

classification could certainly not be maintained.

The effective exchange rates are different (higher for basic

consumer goods and lower for investment goods) precisely because imports

of consumer goods are competitive with local production, while imports

of investment goods are mostly not so, but rather they are cheaper

because they are essential for capital formation in local industry.

The terminology used by Jeanneret-Behrman would make sense only if the

same EER is applied for both 'competitive' and non-competitive' imports.1

However, to be completely fair to Jeanneret, in the Spanish version
of her work she uses the expressions "industries competing with
imports" and "industries not competing with imports", rather than
"competitive imports" amd "non-competitive imports". But still,
the names are properly used only at the high level of aggregation
that Jeanneret considers, because if we go to a more disaggregated
classification than the one provided by 'food products', 'electric
machinery', etc., we would find that, as we cut the aggregation level
down, it is only in Jeanneret's 'competitive' sectors where we would
find branches and sub-branches where there is no local production to
compete with imports at all, and, the higher the 'competitiveness'
in any group, the higher will also be the relative number of branches
and sub-branches which will be making, consequcntly5 other branches
and sub-branches completely dependent on imports of capital goods
and intermediate products.
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Behrman does not explain how his series of EER for imports are built,

except to say that they are the result of the aggregation of 220

original series. From the names given to them, the same as the names

used by Munoz (1972), and also from the comparison with Jeanneret's

series, whose composition is known,it is clear that there is some

degree of similarity between Jeanneret's 'competitive', and a weighted

average of some of the original series used for building Behrman's

construction materials, intermediate products, and investment goods

series. There is also a degree of similarity between Jeanneret's

'non-competitive' and a weighted average of some other of Behrman's

original series used for building his construction materials, inter¬

mediate products, and consumer goods series. We have chosen to

present (Table 3.1) the two series following Jeanneret's classification,

in addition to Behrman's series, not only because we know which

individual sectors and industrial branches form the 'competitive' and

'non-competitive' imports, but also because the PLD-EER (PI) for

Jeanneret's 'competitive' imports are the only exchange rates which are

below the parity exchange rate, and this after 1960 only. In the

Behrman series this applies only for construction materials, again solely

after 1960. These different series also behave differently in

relation to econometric model building purposes, but this is to be

discussed in the next chapter.

Some authors have criticised the Chilean import-substitution

industrialisation process on the grounds that it led to a less-than-

optimal policy of resources allocation, due to the overvaluation of the

Chilean currency received by the Central Bank as payment for the foreign
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exchange that industrialists got for imports of capital and intermediate

goods:

"The implicit taxes [to copper exports through
differential exchange rates] were to a large
extent converted automatically into implicit
subsidies on imports. Thus the 'resource
release' forced upon capital in the mining
sector led to a net gain by the importers.
... If implicit taxation is not matched by
implicit subsidies - that is, if foreign
exchange rates to importers are higher than
those received by exporters - the government
has a revenue source that can be used for

capital goods imports and domestically supplied
capital formation. As long as the foreign
exchange rate applicable to importers over¬
values the local currency, implicit subsidies
and an element of inefficiency will be present.
The Chilean experience shows that after the
middle forties, implicit subsidies have been
continually present and that, even when multiple
import exchange rates were employed the goverment
had no policy of favouring capital goods imports
or, for that matter, of domestic capital formation.
... part of these dollar revenues [from copper
taxes] were converted into local currency to be
used for local investment. Since conversion was

normally at a below-parity rate, local capital
formation suffered" (Mamalakis, 1971, pp.406, 414.
See also Table 116, p.404). (My emphasis, D.H.).

However, the conclusion about less-than-optimal resources allocation and

capital formation policies cannot be reached from the comparison between

the parity and the National Accounts exchange rates, which is what

Mamalakis does. It is true that the parity exchange rate was always

higher than the National Accounts exchange rate, but this latter rate

was not the one applied to imports. The National Accounts rate was

always below the parity rate because the National Accounts rate is a

weighted average. The usually very low exports exchange rate, which

is one of the components of this weighted average, exerts a downward

pull of considerable importance. Not only that, but not even the
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nominal exchange rate for imports would provide a good indicator

for comparison with the parity rate, since taxes, tariffs, financial

costs of deposits in advance, etc., have a large influence in the

effective total price importers had to pay for foreign exchange.

The price-level-deflated National Accounts nominal exchange rate is

also in Table 3.1 for comparison purposes, with the parity rate, but

in particular with the effective exchange rates applied to imports.

EER applied to imports were not equal to the nominal rates, but

always higher, and they were even higher than the parity rates in

most cases. A glimpse of the incredible diversity of the EER applied

to imports between 1946 and 1969 is provided by Behrman, who presents

19 different series formed by the aggregation of 220 original series

(Behrman, 1976, Table A.8, pp.340-7). Most of these EER are higher

than the parity exchange rates (Section 2.2).

On the other hand, it is quite likely that the real exchange

rates paid were on average below the legal rates, due to the adminis¬

trative corruption this type of system induces. There was a large

volume of exemptions, both legal and illegal:

"... an apparently innocuous three-day suspension
of the duties on sugar resulted in a considerable
premium to the importer because a shipfull of
sugar was waiting for the suspension in the
Valparaiso harbour. During those three days,
the cargo was unloaded and passed through customs.
A quantity of sugar equal to a considerable portion
of Chilean annual consumption entered the country
duty-free. For 1962, more specific evidence of
the importance of such exemptions is available.
For that year, I compared the tariff-equivalent
rates implied by the legal rates plus prior-deposit
costs for 58 categories of goods with the tariff-
equivalent rates actually paid on the same items
[that is, the total cost of the goods to the importer,
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if all legal costs are paid, is compared to
the price the importer received for the good].
The unweighted mean of the actual rates equalled
55 per cent of the legal rates; the entire
difference can be accounted for by the exemptions."

(Behrman, 1976, p.346)

As Behrman points out, exemptions made imports considerably cheaper,

although by virtue of the nature of these procedures it is not possible

to evaluate numerically their impact. The great fluctuation in

exchange rates and trade policies (Ffrench-Davis, 1973, pp.41-50 and

67-116) forbids the extrapolation of Behrman's results for 1962, to the

whole period or even to a part of it. So, it is still possible that

some importers - not importers as a whole - both industrialists and

non-industrialists, got their imports considerably subsidised, but

certainly this cannot be concluded from the comparison between nominal-

National-Accounts and parity exchange rates.

The rest of the indicators, implicit tariff rates (ITR),

effective protection rate (FPR), and domestic resources costs (DRC) are

available only for 1961 and 1967. One of the most interesting

indicators is the EPR, or the tariff applied to the value added. For

example, a fall in the DPR between 1961 and 1967 could mean either a

fall in the exchange rate applied to the finished product while the

imported inputs necessary for producing it locally remained affected by

the same exchange rate as before, or an increase in the exchange rate

applied to the required intermediate inputs, with the exchange rate

applicable to the finished product remaining the same, or finally, a

combination of moves in the exchange rates in the above mentioned

directions, affecting both finished product and intermediate inputs.

132



More generally speaking, and as its name indicates, a higher OPR

means more protection for the value added by the local industry

producing the goods affected. In this sense, there was an increase

in protection for industry as a whole between 1961 and 1967 (from 132

to 174 per cent), and this increase was particularly large for durable

consumer and capital goods (from 70 to 222 per cent), and for inter¬

mediate goods in the second place (from 109 to 207 per cent). In

contrast, the protection to the basic consumer goods industry fell

by almost a half (from 187 to 117 per cent). This evolution is quite

coherent with the pattern of industrial growth during those years,

when the growth rate for each group of industrial branches was closely

related to the protection it enjoyed (the annual average growth rates

for basic consumer goods, intermediate goods, and consumer durables -

capital goods branches are respectively, 4.37, 6.46 and 9.19 per cent

for 1958-1972, Stallings, 1975, Appendix IX-4). The ITR is also a

valuable indicator, in the sense that it shows how necessary the

protection enjoyed by local industry is. In fact, an ITR equal to

0, means that no protection is necessary at all. The fall in the

implicit tariff rates for both basic consumer goods and intermediate

goods between 1961 and 1967 (a fall far more considerable in the case

of basic consumer goods, from 134 to 23 per cent, against a fall from

88 to 42 per cent in the case of intermediate goods), reveals that

productivity increases in both these groups of industries put them in

better conditions than before, in relation to their 'competitors' abroad,

although they still require at least 23 and 42 per cent, respectively,

of tariff protection ("at least", for this is assuming that there are

no quality differences, either real or illusory). Durable consumer
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and capital goods required in 1967 more protection (112 per cent) than

in 1961 (83 per cent). This probably indicates the presence of a

general pattern: every time a new group of industries is developed,

the amount of protection required (i.e., the difference in productivity

between local industry and foreign 'competitors') is larger than ever

after. When the group of local industries has achieved maturity (or

'exhaustion') the productivity gap has been much reduced, although

local productivity may never reach the level of 'competitors' abroad.

DRC are artifically high in both basic consumer goods branches and

intermediate goods branches, due to the effects, respectively, of

footwear and clothing, and leather and leather products.

In addition to the conclusions mentioned above, all these

indicators also show the inability of Chilean industry to compete in

foreign markets. This is a logical corollary of not being able to

compete against foreign industry at home, where distances and transport

costs work in favour of Chilean industrialists.

3.6 EXCESS CAPACITY IN THE INDUSTRIAL SECTOR.

Despite some possible uncertainty relating to quantitative

estimates, it is quite clear that Chilean industry has required,

demanded and obtained a good deal of protection against foreign

competitors, by different means. This could be put in different words,

by saying that Chilean industrial growth required a certain volume of

internal demand, and, other things being equal, this could be obtained

only if imports of industrial goods were kept within rigid limits.

The need to keep imports of industrial goods away is further reinforced
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by the tendency the local industrial system has to develop and maintain

important proportions of idle installed capacity.

Several studies confirm that capacity underutilisation is a

permanent and generalised phenomenon in Chilean industry (Johnson,

1967a; Munoz, 1972 and 1975; Behrman, 1973 and 1977).

"Underutilisation of installed capacity is the
norm in the industrial sector. One third of
the large firms interviewed worked with only
one shift, and more than half of these at less
than capacity. Only one in five in the sample
were operating with two or three shifts at
near capacity.
A carefully designed study (Universidad de Chile,
Instituto de Economia, Utilizacion de la capacidad
instalada en 42 empresas industriales, 1963), which
unfortunately employed a small sample, undertaken
at a high point in the business cycle (1961)
indicates a greater level of capacity utilisation
than the present (1965) research. This survey of
the utilisation of installed capacity in manufac¬
turing revealed that 42 large, medium and small
firms worked at about 78 per cent of capacity.
Twenty-four of the 42 industrialists interviewed
indicated 'lack of demand' as the primary reason
for sub-utilisation of installed capacity ...

demand was by far the single most important
consideration.

[In the 1965 research] executives in this latter
industry [metal products] indicated difficulties
in the supply of raw materials as the principal
factor in sub-utilisation of capacity. In other
industries the principal problem was lack of
effective demand."

(Johnson, 1967, pp.75-7)

The results provided by the surveys made by the Instituto de Economia

in 1961 and Johnson in 1965 are further confirmed by the analysis of

the Chilean economy carried out with the macroeconometric model built

by Behrman (1977) .
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"Substantial excess capacity has existed in
the Chilean economy during the post-war
period. The utilisation of this excess
capacity could have resulted in a significant
increase both in the level and in the growth
rate of the national product. Partial-
equilibrium determinants of sectoral capacity
utilisation include product and factor prices,
the state of economic activity, the quantity
of credit, public infrastructure development,
taxes, anticipated inflation, and the avail¬
ability of imported inputs and of imported
competitive products. The widespread
response to market conditions (including
the state of aggregate demand) suggests that
markets do play an important allocative role in
the short run ... Also, for short-and medium-
term policy, recommendations based on fixed
capital coefficients and full capacity
utilisation assumptions (such as in the Harrod-
Domar and Chenery models) may be misleading
because of the existence of unutilised

capacity in addition to the possibility of
substitution among factors."

(Behrman, 1977, p.9)

It has been suggested that excess capacity is provoked by a structural

feature of the Chilean process of import-substitution industrialisation,

namely, the fact that recently established industries cannot cope with

the volume of demand addressed to them. This large volume of demand

would be at least partially explained by the accumulated backlog due

to import constraints in previous periods. But after considerable

investment has been made, encouraged by favourably discriminatory

tariff treatment to 'essential' and 'competitive' imports, this demand

is finally satisfied, the speed of growth falls, and a tendency to

underutilisation of capacity becomes apparent.

"(a) Some industries, the most recently
established ones, are growing fast, at
annual rates above 20 per cent. They
cannot satisfy completely the demand addressed
to them.
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(b) Other industries, established much
earlier, have exhausted the reserves of
accumulated demand, and have difficulties
in maintaining their growth rhythms ...

They face markets either in equilibrium
or with tendencies toward idle installed

capacity ...

... But as, given the structure of the
economy, the industries in group (a) will
fall into group (b) sooner or later, the
problem presented by both groups is basically
the same ... a short stage of fast growth
(is) followed by a deceleration stage.
This generates tendencies towards the creation
of idle installed capacity, which will provoke
deterioration in the productivity of investments.
... Industrial development then becomes,
fluctuating."

(Munoz, 1972, pp.36, 43, my
translation, D.H. Also
Munoz, 1975).

The analysis made by Muhoz has been empirically confirmed for at least

one particular branch, the automotive industry, in the case of several

Latin American countries, Chile among them.

"The main factors underlying the growth of
car production in Chile were the substitution
of imports by locally produced vehicles in the
early 1960's and the subsequent elimination of
the accumulated backlog of demand ... As the
remaining imports are replaced and the backlog
of demand eliminated, further growth of output
comes to depend increasingly on income and
price changes, leading to a slower rate of
expansion ... This chapter has shown that
the automotive industry in an underdeveloped
country enjoys particularly favourable demand
conditions during the early years of its
development as a result of the accumulated
backlog of demand created during a previous
period of constrained supply. This manifested
itself in a seller's market in both Chile and
Mexico throughout the greater part of the 1960's.
Once the backlog has been eliminated, demand
conditions begin to change as occurred in
Argentina in the mid-1960's, with an increase
in consumer credit, greater depreciation on
used cars, and so forth. Further growth then
depends on the normal parameters of a demand
function, income, and price. As was seen in
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the Argentinian case, however, the income
elasticity of demand for cars is less than
in the United States, and the price
elasticity is not significantly different
from zero. Moreover, the unequal income
distribution means that the potential
market is limited to only a fraction of
the population. Thus, after a short
period of growth, the industry is likely
to lose its dynamic impetus" (Jenkins, 1977,
pp.136-7, 140). Also Johnson, 1967b;
Barkin, 1973; Griffin and Enos, 1976).

The available evidence seems to suggest that, even with the large

state protection granted to Chilean industry, structural factors are

bound to generate excess capacity situations. This makes the

financial costs of industrial investment in Chile fairly high, in

relation to advanced industrial economies, despite the favourable

treatment granted to domestic industry by foreign trade policies.

Since official protection is not sufficient to generate full employment

of installed capacity in most branches, unofficial barriers to entry

are in some cases erected by the Industrialists' Association.

"Particularly in the case of the SFF, it is
customary that no major new capital investment
is made in a line of production where facilities
already exist until the association has
investigated whether the Chilean market can
'support' competitive production. On one such
occasion, two prominent political personalities
were locked in conflict within the SFF over the
intention of one to open up competitive production
facilities. The compromise solution arranged by
the Executive Council of the SFF permitted the
new-comer to produce - but only for export."

(Menges, 1966, p.348)

Thus, underutilisation of capacity is a well-established feature of

Chilean industry, and it is probably caused by factors intrinsic to

the pattern of import-substitution industrialisation.
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3.7 A CRITICISM OP SOME "DEPENDENCIA" VIEWS.

In previous sections we have discussed the immediate

relationship between imports and industrial growth. This immediate

relationship seems to be two-fold. In relation to supply, when

domestic industrial production is considered, the production process

is dependent upon the provision of essential capital and intermediate

goods which are not produced locally, that is, which need to be imported.

Even if these essential capital and intermediate goods are produced

domestically, either they are not produced in volumes large enough,

or they are discriminated against by potential buyers on quality grounds,

or they cannot compete with foreign substitutes in price. So, there is

a first direct relation between industrial supply and imports of

investment and intermediate goods.

On the other hand, when the question of demand is considered,

there will be strong competition between local production and imports

of industrial goods, if the latter are allowed in, for the reduced

internal market. After the import-substitution industrialisation

process has started to include also intermediate and capital goods,

some of these imports will also be competitive with local output. So,

the higher the imports of goods competitive with local production, the

lower will be the share of the internal market which will be attended

or served with domestically produced goods, other things being equal

(in this case 'other things' refers in particular to factors influencing

both the aggregate level and the composition of industrial demand).

Since falls in aggregate demand for domestic industrial production will

inevitably tend to reduce this domestic production after some time lag,
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through undesired increases in industrial and commercial inventories,

a negative relation between imports of competitive industrial goods,

and domestic industrial production, should be expected. A question

of leading importance to policy makers is, then, to provide the

adequate (that is, large enough) volume of imports essential to the

local industrial production process, while at the same time allowing

only an adequate (that is, small enough) volume of imports competitive

with local production.

During periods when the foreign exchange availability is

strictly limited, that is, when available funds cannot pay for the

minimum essential import requirements in the form of investment and

intermediate goods, the solution to the policy problem is trivial: all

available funds should be allocated toward these imports, and no imports

of competitive consumer or other goods allowed. The policy tools

employed could be either tariffs, multiple exchange rates, prior

deposits or simply straightforward prohibition. This is the situation

the "dependencia" school deals with. The "dependencia" model stresses

the foreign-exchange restriction - statically or dynamically, as a

present reality or as a threat for the future - as the fundamental one

among the set of structural 'bottlenecks' identified by the Latin

American 'structuralist' school (Dos Santos, 1976, pp.72-9, Frank, 1972,

pp.131-4, Bath and James, 1976, pp.3-36, Lall, 1975, pp.799-811, Ray,

1973; O'Brien, 1975; Sloan, 1977).

However, this situation is hardly a realistic one. In fact,

on very few occasions is the foreign-exchange restriction an absolute
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one, in the Chilean experience between 1940 and 1970. The 1961

exchange crisis could be argued to be an example of this absolute

restriction, but it seems that this crisis is explained as a result

of completely inadequate trade and exchange rate policies, rather

than as a manifestation of a long term trend (Ffrench-Davis, 1973,

pp.41-50, 82-90, Cavarozzi, 1975, pp.340-1, 373-6, 394; Behrman,

1976 and 1977). In most periods this foreign-exchange restrictive

situation is overcome temporarily by export booms. One of these

export booms occurred in 1966, when the London Metal Exchange copper

price was substituted for the United States producers' price as the

Chilean copper price. Between 1965 and 1966 exports in value rose

23 per cent, and capacity to import, 22 per cent, in real terms

(respectively, from 668 to 820 and from 681 to 833 million dollars).

Other export booms, due to the increase of either the effective Chilean,

or the world market price of copper, took place in 1947-1948, in 1951-

1952 and in 1955-1956 (Statistical Appendix).

The situation of absolute restrictions to economic growth due

to limited foreign exchange availability is also unrealistic for a

more fundamental reason: since the 1940's, purely financial external

flows have been taking on increasing importance in relation to physical

goods trade flows. This means that any external trade gap can be

bridged by inflows of foreign capital, not only as direct investment

or private loans, but also as government-to-government or international

agencies-to-government balance-of-payments-deficits compensating loans.

Loans (and direct investment) are always available, if the government

is keen to fulfil the economic and extra-economic conditions attached
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to them, and all governments have fulfilled these conditions in the

1940-1970 Chilean experience, a point which is further developed

below.

In relation to imports of consumer goods, there is another

empirical element which seems to challenge the "dependencia" assumption,

that is, that foreign exchange restrictions constitute an absolute

barrier to economic growth. No matter how serious temporary foreign

exchange restrictions could have been in our relevant period of interest,

imports of basic consumer goods and consumer durables, which are to a

large extent either 'competitive' imports, or imports that can be

dispensed with, were always a respectable share of all imports. This

implies that, under situations of temporary foreign exchange restrictions,

imports of essential capital and intermediate goods tend to be reduced

in favour of maintaining at least part of the normal levels of

'competitive' imports. In this case it would seem more adequate to

put the blame for economic stagnation on the excessive economic power

of high-income consumers, or the pattern of income distribution, or the

low propensities to save, instead of blaming the foreign exchange

restrictions. These empirical data on imports suggest that internal

conditions are such that foreign exchange restrictions are not the

principal bottleneck to growth (for imports series see Statistical

Appendix, and Banco Central, 1970, Tables 26, 27, 28).

There is still another reason for considering the absolute

foreign exchange restriction as an unrealistic proposition. Foreign

exchange scarcity could be blamed for low levels of imports of
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intermediate goods. But this cannot be the explanation for low

imports of machinery and equipment. There is no scarcity of

physical capital in Chilean industry, as the problem of excess

capacity discussed earlier has clearly shown (Section 3.6).

Incidentally, it is interesting to note that the causality

relationship could in fact work in the direction opposite to the one

suggested by this "dependencia" view, in the 1940-1970 Chilean

situation.

The requirements of imported intermediate inputs, and even

more the requirements of imported capital goods, are not variables to

be determined on purely technological grounds. Far from it, they are

a function of the level of activity in the economy as a whole, among

other variables. If the period of foreign exchange restrictions is

also a period of recession for the internal variables of the economy,

the demand for imported capital goods and intermediate products is

likely to fall to its lowest level. Most remaining demand for these

imported items would have some speculative element, as expectations

of devaluation or other changes in import policies or price increases

for the item abroad. The exact empirical relationship between these

variables is to be discussed in the next chapter. Latin American

"dependencia" approaches, by emphasising the dependency of local

industry on imported capital and intermediate goods, and the foreign-

exchange restriction as absolute, accept that foreign exchange and

trade crises will, after some time lag, provoke a reduction in the

level of internal economic activity. However, the inverse causality
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relationship could well be more realistic, a view supported by

some macroeconometric models of the Chilean economy which state

this relationship between level of foreign trade and level of

internal activity as the "dependencia" school does, but inverting

the causality direction, by, for example, assuming that imports of

capital goods depend on the level of desired investment, and, that

imports of consumer goods depend on the level of aggregate consumption.

(Lira, 1974, pp.37-41). (A different explanation of consumer goods

imports is offered later on in this work). So, the situation of

absolute restrictions to growth due to the limitations imposed by

the foreign sector may be dismissed as unrealistic. The trivial

solution given by this approach to the policy problem we are looking

at is useless. It would be more realistic to consider that the

foreign exchange availability is large enough to import equipment and

inputs, and even leave a surplus for consumer imports. The question

is which are the alternatives open to policy makers to provide both

capital and intermediate goods, and also an appropriate share of the

internal market, to domestic industry. To find these alternatives is

equivalent to designing policies discriminating in favour of essential

imports, and against imports of consumer goods, or more generally,

imports of goods competitive with internal production. To a large

extent real life answers have been found, as is clear from the

discussion in preceding sections and from Table 3.1. However, there

are several limitations to the policy choices open to governments.
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3.8 OBSTACLES TO A MULTIPLE EXCHANGE RATES SYSTEM

COMPLETELY SATISFACTORY TO INDUSTRIALISTS.

There are at least three elements conspiring against these

discriminating policies. First, the frontier between imports

essential to domestic industrial production, and imports competitive

with this production, is not clear any longer. During the forties

and early fifties, that is, when only consumer goods branches had

been substituted, it would be generally accepted that imports of

consumer goods were competitive while imports of investment goods

and intermediate products were essential. But once the domestic

production of capital goods and intermediate products became important,

the government had to choose between stimulating local production of

them by raising tariffs of competitive imports, which would make these

investment goods and intermediate products, both imported and domestic,

more expensive to buyers (who are also industrialists), or to maintain

the effective protection granted in the past to consumer goods industrial

branches, which involved high tariffs on imports of consumer goods, but

low tariffs, or even subsidies, on imports of intermediate and capital

goods. In the pages of Industria, the official journal of SOFOFA, there

appears in late 1959 a sharp dispute about tariffs on lumber machinery,

between representatives of the lumber industry and the metallurgical

industry (Stallings, 1975, p.230). Since local industry has developed to

include almost all brands of production, with variable though almost

always quite high degrees of inefficiency, this sort of conflict has
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become generalised. An interesting, but not unique example of

these inefficiency patterns is provided by the motor car industry.

More than ten automobile models have been produced simultaneously in

different plants, with a total production number which would be

inefficiently small even for a single model and plant (Johnson, 1967b;

Barkin, 1973; Griffin and Enos, 1976; Jenkins, 1977). As was said

above (Section 3.5), an approximate indicator of local industrial

inefficiency, in relation to foreign industry, is offered by the

implicit tariff rate, separately available for 1961 and 1967, for

basic consumer goods, intermediate products, consumer durables and

capital goods, and industry as a whole. (134, 88, 83,

and 105 per cent respectively for 1961, and 23, 42, 112 and

48 per cent for 1967, Table 3.1). However, this indicator provides

only an approximate measure, since it is based on the rather unlikely

assumption that the foreign good has no quality advantages, real or

illusory, in relation to the local substitute. So, since the 1950's

onwards, it became increasingly difficult to policy-makers to know

whether a proposed import was 'essential' or 'competitive'. The

second barrier arises because not all potential consumer goods imports

are competitive with local production. There is always a range of

highly sophisticated consumer goods demanded, but not produced,

domestically. One important dynamic feature of aggregate demand is

the fact that there is a sharp tendency toward the permanent widening

of the range of consumer goods demanded, and in particular the range

of consumer durables demanded. There is permanent pressure from

sectors of consumers to be allowed to get goods which are just being

introduced in mature industrial economies and become known through films,
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television and the media. Domestic industry always tries to

respond to this new demand, no matter the costs or inefficiencies

involved, but there is always some time lag, normally to be measured

in years, before the plants can be built or transformed, the equipment

imported and installed, and the bureaucratic authorisations obtained

(Murioz, 1972, pp.14-43, and 1975, pp.52-85; Vuskovic, 1975,

pp.98-114). During this time lag strong pressures develop to force

the government to relax import controls, which it does if the foreign

exchange situation is favourable. If controls are not relaxed, the

goods are smuggled into the country anyway.

"... the legal and illegal importation of
foreign manufactured consumption goods of
the middle and upper classes has cut seriously
into the Nation's foreign exchange ... It is
impossible to quantitatively calculate the
considerable impact of the illegal or semi¬
legal imports of middle and upper-income
consumption goods (household appliances,
electronic goods, automobiles, and other
products of this type of foreign origin) on the
Chilean economy ... It is a rare Chilean middle
class household in which the ever-present servant's
task is not made somewhat lighter with appliances
(not all of them foreign made) and living in
general more pleasant with high-fidelity sounds
from the record player. The consumption tendencies,
of course, also add to the rigid class distinctions
already existing in Chile."

(Johnson, 1967, pp.33-4)

Incidentally, this point stresses the argument against the

naive formulation of the "dependencia" approach which puts the foreign-

exchange restriction as absolute. In fact, the optimal trade policy

which happens to be the trivial answer to the problem has never been

put into practice. That is, the absolute prohibition of competitive
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or sophisticated consumer goods imports in order to allow all the

foreign exchange available to be allocated towards essential imports

has never occurred. Imports of newly developed sophisticated consumer

goods have been made even in the periods when the differentials in the

multiple exchange rates system have been the largest. There are no

more than two alternative explanations for it: either the problem

(the foreign exchange restriction as absolute) is non-existent, or it

is indeed a real problem, but the government is not keen or able to

change the import structure in favour of essential goods.

In either case the "dcpendencia" view is wrong. In the

first case for obvious reasons, and in the second one because if the

government respects the preferences of this sector of consumers (even

if it also taxes these preferences) it means that the "dependencia"

school has chosen wrongly the structural 'bottleneck' to be emphasised.

The foreign exchange scarcity in the situation described is a restriction

no more serious than the excessive economic power of high-income

consumers, or the pattern of income distribution, or the low propensities

to save, or the corruption and inefficiency in the Central Bank or the

Custom House. All these features may be accepted as given and

immovable, since it is the prerogative of the researcher to choose

the initial conditions of his or her experiment (or empirical research

in the social sciences). But anyone who does it is prevented from

the beginning from putting the blame for Chilean underdevelopment

upon "dependencia", or, for that matter, upon any other scapegoat the

researcher may prefer (unless some relation is established between

these internal features of the economy and the society, and "dependencia",
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which of course implies a redefinition of "dependencia" quite different

from the naive absolute foreign exchange restriction. This redefin¬

ition, linking internal features with foreign exchange restrictions,

has not been undertaken by the "dependencia" theoreticians or by

scholars applying the "dependencia" view to the analysis of Chilean

copper). (Bath and James, 1976; Barclay, 1975; Frank, 1969; Lall,

1975; Petras, 1970 and 1973; O'Brien, 1975; Sloan, 1977).

So, attempts by the Central Bank to stimulate 'essential'

imports and discourage 'competitive' imports, in addition to difficul¬

ties in separating out 'essential' from 'competitive' goods, will

inevitably face opposition from sectors of consumers wishing to import

sophisticated consumer goods which are neither 'essential' nor

'competitive'.

The third obstacle which ought to be tackled by policy

makers is the opposition of the International Monetary Fund (and hence

the opposition of lender governments and other international agencies)

to explicit or de facto systems of complex multiple exchange rates.

Loans and external aid are subject to a large extent to the fulfillment

of some economic policy conditions, where the liberalisation of trade

plays a fundamental role.

"All of the major sources of credit in the
developed capitalist world, whether private
lenders, governments, or multilateral
institutions such as the World Bank group,
will refuse to lend to a country which
persists in defying IMP 'advice'. The real
importance of the IMF lies in the authority
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delegated to it by the governments and
capital markets of the entire capitalist
world.
... The purpose of the IMF was to prevent
countries temporarily in payments crises
from curtailing imports when they were short
of liquidity (cash or assets which can be
used for making payments), and particularly
to prevent them from imposing restrictions on
trade in order to deal with payments crises.
... Article VIII provides that: 'No member
may, without the approval of the Fund, impose
restrictions on the making of payments or
transfers for current international transactions,
or engage in discriminatory currency arrangements
or multiple currency practices'.
... The ideal policies which the Fund may like
to see adopted are often economically or politically
out of reach of the governments; so the Fund is
usually prepared, realistically, to accept progress
in the direction of its ultimate goal. To illustrate,
the continuum of the Fund's exchange rate preferences
seems to be the following, with the Fund's ideal at
the top and its anathema, state trading, at the
bottom:

(1) Stable, unitary exchange rate; devaluation
when necessary but infrequently;

(2) 'floating' or 'crawling peg' exchange rate
(permitted where a stable rate could not be
maintained without tightening controls);

(3) simple multiple exchange rates: perhaps
only two rates, with the majority of
transactions at the 'free market' rate;

(4) complex multiple exchange rates systems;

(5) exchange controls;

(6) state trading, as in centrally planned
economies where the exchange rate has no
effect on trading decisions."

(Payer, 1974, pp.X, 13, 24, 34. Also
Hayter, 1972, pp.25-46)

There is not much point in discussing here IMF advice on economic

policies in general. It is rather more pertinent to this section to

say that no significant changes from the general pattern as just

described occurred in IMF recommendations to Chilean governments in
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1955-1956 (Ffrench-Davis, 1973, pp.25-29, 75-77) and in 1963-64

and 1965-1970 (Hayter, 1972, pp.119-134).

"To ensure implementation of its measures,
the IMF set conditions on the credits that
it gave to the underdeveloped countries with
persistent balance of payments problems.
Furthermore, the other lenders (including
the USA) made their offers of new credits and
foreign aid conditional on the borrowing
countries' fulfillment of the IMF stabilisation

progress ...

Economic measures of the IMF kind suggested for
Chile consisted mainly of the following:
. .. (3) reduction of the multiplicity of
foreign exchange rates and import controls."

(Corbo Lioi, 1974, pp.4-5)

Ffrench-Davis fully explains the influence of IMF policies upon the

Klein-Saks Mission (1955-1956), but for the following years he only

adds that

"... in the middle of 1967 the authorities
forecast future balance of payments difficulties
.. . and the government had renounced the use of
AID and IMF credits."

(Ffrench-Davis, 1973, p.103,
my translation, D.H.)

The relations between the IMF and Frei's government were more complex

than that. Hayter confirms Ffrench-Davis statement, but she adds

"But in October the government accepted a
programme loan of $15 million, to be disbursed
during the last quarter of 1967 ... For 1967
the Chilean government decided to do without an
IMF stand-by and AID programme loan. This does
not seem to have been because it wanted to avoid
the conditions attached to them. Negotiations
with the AID for a programme loan were in fact
practically concluded; the Chileans told the
AID they would carry out the agreed programme,
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and announced publicly that the loan
would still be available if, for instance,
copper prices fell. Similarly they
assured the IMF that their decision to

forgo the stand-by should not be interpreted
as an unwillingness to formulate financial
and general economic policies within the
framework of an internally consistent
programme. It seems there were several
reasons for deciding to do without the
financial support of the two agencies. One
was political; it was useful to demonstrate
that the government was not wholly dependent
on external support. There was also doubtless
a desire to reduce this dependence in fact; Chile's
heavy foreign indebtedness was an obvious limitation
on its freedom of manoeuvre, so long of course as it
hoped for further credit in the future and was not
prepared to take the drastic step of defaulting on
its debts. There were in addition various practical
reasons: at a time when there was a boom in foreign
trade, there were strong pressures on the government
to start new projects and to increase wages, especially
in the copper industry, and the government wanted to
put itself in a better position to resist these
pressures by appealing to a patriotic desire to reduce
foreign dependence. Finally it would have been
difficult simply to put the AID loan into the reserves."

(Hayter, 1972, p.124 note 17, pp.132-3)

We have wanted to go deeper than Ffrench-Davis into this discussion to

make it perfectly clear that the IMF suggestions and derived economic

policies cannot simply be dismissed. There is no reason to assume that

the influence of the IMF upon the formulation of trade and exchange

policies was not also present in other periods (on the contrary, the

opposite assumption seems to be a more realistic one). (Ffrench-Davis,

1973, pp.41-116, Hayter, 1972, pp.119-134, Payer, 1974, pp.184-199).

For the period 1950-1970 the pattern seems to be clear enough: foreign

loans, and to some extent even direct foreign investment, are largely

subject to the acceptance of economic policies by the IMF, which means

that in some periods policy makers are forced to choose between their
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cherished explicit or de facto complex multiple exchange rates

systems, and net inflows of foreign capital in the volumes requested.

3.9 FOREIGN TRADE OPERATIONS AS AN INSTRUMENT

OF THE MONETARY POLICY.

So far, we have discussed three barriers to the formulation

of the sort of import policies that would make industrialists totally

happy. They are the elusive frontier between essential and competitive

imports, the continuing incorporation of new sophisticated goods into

the preferences of high-income consumers, and the opposition of lender

governments and international agencies to the multiple exchange rates

system. But we have not finished yet. As if the three mentioned

difficulties to import policies discriminating in favour of essential

goods and against competitive goods were not sufficient, there is yet

a fourth obstacle, the fact that the Latin American 'monetarist' view

of inflation looks at trade policy as a basic anti-inflationary tool.

Given the significance of foreign trade to the economy in quantitative

terms, exports and imports, and therefore buying and selling foreign

exchange by the Central Bank, has always represented an important part

of the total sources of money supply. It is then natural, given the

inflationary tendencies secular in the Chilean economy, to advocate the

selling of foreign exchange by the Central Bank to importers in order

to reduce the money in circulation during periods of buoyance for

foreign trade or capital inflows. To be precise, these pressures to

reduce the money supply only indirectly support the modification of the
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imports structure (i.e. the relation between competitive imports

and essential imports). Their primary effect is to support the

increase in the total volume of imports up to the limit when all

foreign exchange available has been employed. But, things being

as they are (the limitations to the internal market growth on the side

of demand, the consumer preferences in favour of imported goods, the

large volumes of idle installed capacity in most industrial branches,

etc.), any increase in the total volume of imports is unlikely to

modify the imports structure in favour of domestic industry. On the

other hand, at least two of the three obstacles to the modification

of the imports structure will also indirectly contribute to increase

the total imports bill, and to make the accumulation of foreign exchange

reserves more difficult. The foreign exchange operations by the

Central Bank as a percentage of monetary supply have averaged 16 per

cent during the period 1943-1958, with a wide range of fluctuation:

- 3 per cent in 1954, 39 per cent in 1945. The lowest proportion before

1943 was 10 per cent in 1940, and the highest, 81 per cent in 1930

(Liiders, 1970, Table 3, p. 15). The only period when the complete

volume of foreign exchange available was not allocated immediately to

importers seems to be between 1965 and 1970, a period when the increase

in reserves was given a high priority, with "more rational organisation

of international trade, and more economic independence", aims (Corbo

Lioi, 1974, pp.XVIII, XIX, 238).

"Due to substantial excess demand, ... [imports]
controls generally are relaxed when foreign
exchange becomes available from export booms or
increased capital flows. The import functions
need to be modified ... to include ... the
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availability of foreign exchange ...

Foreign exchange movements have substantial
impact on the domestic money supply and the
major discretionary monetary operations are in
the foreign sector ...
Changes in the monetary base reflect domestic
financing of the government deficit and
variations in foreign reserves, both of which
often have been beyond the control of the
Central Bank ... Given the important role of
the foreign sector, perhaps stabilisation
policies should be directed towards it ...
Stabilisation problems, however, often are
viewed as less important than concerns relating
to growth, distribution and the foreign economic
position. If a temporary foreign exchange
surplus is available due to an export boom or
increased capital inflows, pressures are enormous
to utilise it to alleviate other problems. Only
rarely do governments find it feasible to conserve
such an excess for use when the next foreign
exchange deficit occurs."

(Behrman, 1975, pp.477, 480, 483)

"In most cases, every considerable improvement in
the copper price - despite the fact that it was
obviously temporary - has been expended at once
by the government. In particular during the
period 1952-55, exports instability ... was
directly transmitted to imports ... Between
1965 and 1970 [copper] price fluctuations mainly
affected the level of foreign currency reserves"
(Ffrench-Davis, 1973, pp.27-8, my translation, D.H.)
(Also Little, Scitovsky and Scott, 1970, pp.321-2;
and Foxley, 1975, pp.67-69).

The discussion may be summarised as follows:

The statement that the foreign exchange restriction is an

absolute limitation to growth is unrealistic. A more appropriate view

states that a real problem to policy makers is how to prevent excessive

competitive imports while allowing at. the same time enough imports of

capital and intermediate goods essential to industry.
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In most periods the total volume of imports is not a

policy tool which governments can manage with ease. Generally imports

tend to be as large as the total foreign exchange availability.

The inability of governments to control the total volume of

imports is related to their inability to control the imports structure.

Changes of the imports structure in favour of internal industrial

growth (that is, the increase in essential imports at the expense of

competitive imports) is prevented by the difficulties in identifying

the frontier between these two types of imports, by the structure of

internal consumer demand, which favours newly developed sophisticated

imported industrial goods, and by the opposition of the IMF to multiple

exchange rates.

However, even if the obstacles to change in the imports

structure were removed, the imports structure as a policy tool is still

insufficient to compensate for the government's inability to control

the total volume of imports, due to the limitations presented to

industrial expansion by the limited size of the internal market, the

lack of dynamism in aggregate demand, and the systematically large

idle installed capacity in most industrial branches. A further

problem is the selling of foreign currency to importers by the Central

Bank, in order to reduce the money supply. We are now in a position

to offer the promised alternative explanation for the behaviour of the

variable "imports of consumer goods", as different to the function
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presented by Lira (1974, pp.37-40], who makes it depend upon the

level of aggregate consumption. Imports of capital goods and

intermediate inputs are determined, by internal investment, product ion,

and the respective exchange rates, while the total volume of imports

is not a policy variable which the government could affect, but

rather is determined by the total foreign exchange availability

(although several other variables may also intervene in the specification

of these functions, a question which is discussed in the next chapter).

Then, the most likely explanation for imports of consumer goods is

that they are determined as a residual, that is, as the difference

between total imports and capital and intermediate goods imports, or

as the difference between total foreign exchange availability and

investment and intermediate goods imports.

However, this explanation assumes that net foreign exchange

availability is sufficiently high as to satisfy both the demand for

capital and intermediate goods, and the demand for consumer goods.

If this is not the case (that is, if the foreign exchange available is

only sufficient to pay for the desired imports of capital and intermediate

goods), the most likely result is that consumer goods will be imported

anyway, while essential imports of intermediate and investment goods

will be reduced (or, alternatively, all imports will be below desired

levels, but by no means will imports of consumer goods alone be

reduced). This seems to be coherent both with historical evidence and

with the pressures exerted by high-income consumers, discussed above.
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TABLE 3.1

PRICE-LEVEL-DEFLATED EXCHANGE RATES, IMPLICIT TARIFF RATES, EFFECTIVE

PROTECTION RATES, DOMESTIC RESOURCE COSTS, GROUPS OF INDUSTRIAL BRANCHES.

Effective exchange rates (premiums included). - (1946-1969). - (a)
Period Construction

materials
Intermediate

products
Consumer

goods
Investment Jeanneret's

goods comp. non-compr
imports imports

1946-49 7,624 7.716 13.938 9. 856 6.357 10.386

1950.54 5.604 6.389 12.103 7. 314 6.137 8.926

1955-59 5.932 7.291 10.782 6.444 6.035 9.732

1960-64 5.2 33 6.403 9. 789 6.258 5.370 7.527

1965-69 4.748 5.681 8.532 5.764 4.519 6.509

Fall (%) 37.7 26.4 38. 8 41.5 28.9 37.3

Period EER (PI) National Accts. Parity Relation U.S. who1e 1

Exports nominal exch. exchange N.A. to sale prices U.S.
rate rate Parity ER index W.P.I.

1940-45 7.279

1946-49 4.618 3.832 5.632 0.6804 79.12 1.2639

1950-54 4.134 3.134 5.604 0.5592

1955-59 3. 869 3. 391 5.660 0.5991

1960-64 3.438 3. 318 5.555 0.5973

1965-69 3. 769 3.142 4.763 0.6597 109.70 0.9116

Fall (%) 18.4 18.0 15.4 27.9

Implicit tariff rates (ITR), effective : protection rates (EPR),
domestic resources costs (DRC), per cent, 1961 and 1967. -

Group of ITR
industrial in/i ioa-7

EPR

1961 1967

DRC Growth
1961 rate

branches (1958-1972)

Basic
consumer

goods
134 23 187 117 398 4.37

Intermediate „

. OO

goods
42 109 207 436 6.46

Durable
consumer f, 83
capital goods

112 70 222 154 9.19

TOTAL 105 48 132 174 364 5.90

(a) 1965 escudos per U.S. dollar
Sources: Effective and N.A. nominal exchange rates: Behrman, 1976,
Table A.8. Parity exchange rate: Mamalakis, 1971, Table 116. U.S.
wholesale prices index: Mamalakis, 1971, Tables 119, 120. ITR, EPR, DRC:
Behrman, 1976, Table 5.3. Industrial growth rates: Stallings, 1975,
Appendix IX-4.1
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3.10 ANACONDA, KENNECOTT, AND CHILEAN GOVERNMENTS.

The history of Chilean copper is the history of the

relations between the Chilean subsidiaries of Anaconda and Kennecott,

and Chilean governments. This history, when focused in particular on

the subject of long-term investment behaviour as affected (or not

affected) by taxation policies or threats of a higher degree of state

intervention, is without doubt the most analysed theme in Chilean

recent economic history, and possibly one of the most frequently

discussed in the literature on the relations between raw materials

producing companies and host governments. Dealing directly with this

issue, or with some partial aspect of it, or within some shorter

historical period, there are about twenty authors in our Bibliography:

Baklanoff, Barclay, Bravo, Ffrench-Davis and Tironi, Friedmann and

Beguin, Gedicks, Girvan, Griffin, Gutierrez, Ingram, McCarthy,

Mamalakis, Mikesell, Moran, Novoa Monreal, Reynolds, Seidman, Sweeney,

Undurraga Saavedra, Vera Valenzuela. So, there is no need to repeat

here things which have been written some or many times before elsewhere.

The purpose of this section is only to present a short but comprehensive

synthesis of the information available on one particular issue: namely,

the production and investment behaviour of the Chilean subsidiaries

of Anaconda and Kennecott as affected by government policies. We aim

at showing that this behaviour is substantially different from that of

the small firm in a market under perfect competition, as explained by

the inarginalist theory of the firm. (Even if the local companies

are not subsidiaries of multinationals, but the market is not perfectly

competitive, the static requirements for conflict between company and

government can be identified. The analytical conditions linked to
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maximising different objectives: profit, export revenue, or tax

revenue, by commodity producers facing a demand curve with finite price

elasticity have been neatly summarised by Radetzki, 1976, pp.63-8).

Here, we have no pretentions to theoretical elaboration, but rather

seek only to stress the huge gap between the expected results of

some policy measures and their real results, and to provide an

explanation for this gap within a particular historical and geographical

framework.

We do not want either to go back to the rather old and sterile

discussion about whether the high level of taxation the copper companies

faced in Chile was the cause of their poor investment record, or, on

the contrary, that this poor investment record forced Chilean govern¬

ments to get a higher volume of 'returned value' via higher taxation.

When all analyses based only or mainly on statements by the Public

Relations departments of Anaconda and Kennecott, together with the

nationalistic or 'dependencia' literature emphasising 'moral' rather

than 'economic' issues, are put aside, the correct view is probably

best presented by Girvan. Girvan (1972, pp.33-62, and 1976) has

demonstrated quite clearly that the long-term requirements of the

Chilean economy only occasionally and fortuitously coincided with the

long-term growth dynamics of Anaconda and Kennecott, and, when this was

not the case, the emergence of tacit or open conflict was only to be

expected. Chilean tax and general copper policies were only one among

a number of considerations Anaconda and Kennecott had to weigh when

planning their long-term growth on a world scale (the word 'growth' is

taken here in its broadest meaning, including plain growth, development,
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expansion, diversification, mcrgings or take-overs). On the other

hand, perhaps the discriminatory exchange rate applied to large-scale

copper mining in Chile was the most efficient tool that could ever

have been designed to discourage both the long-run growth prospects

of the industry and its links with the domestic economy through

national inputs and labour (Ffrench-Davis, 1975).

"... the many instances of conflict between
multinational firms and countries in the Third
World are not due to 'irrational' and 'narrowly
nationalistic' feelings on the part of the
Governments on the one hand; nor to 'wicked
imperialistic' policies by the firms on the other
hand. They are rather due to inherent antagonisms
between the interests of the firms and the countries
over the role of the industry. In this case a
mineral product initially developed by multinational
integrated firms to service their overall profit¬
ability, came to be the major source of current and
future foreign exchange for an economy attempting
to grow quickly but with a chronic foreign exchange
scarcity ... The many changes and variations of
Chilean Government policies appear as entirely
logical responses to the needs of the Chilean
economy and the deficiencies in the performance
of the copper industry in the light of those needs.
The policies of the firms in Chile appear as the
natural result of their overall policies and long-
term strategies. Conflict between the two parties
was inevitable: it would have been a fortuitous
accident had their interests coincided."

(Girvan, 1972, p.63) (Also Mikesell, 1975,
pp.XXII, 31-3; Bosson and Varon, 1977, pp.132-143)

The conflict started long before the Second World War. The discriminatory

exchange rate, for example, was imposed in 1934, after the United States

government had imposed a duty on copper imports which was equivalent

to an embargo. Both the US and the Chilean economies had been

affected by the Depression. The duty on imports of Chilean copper in

the US was designed to protect the recovery of copper mining there, and

the Chilean reaction was a logical one given the crucial role of imports
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and hence of foreign exchange earnings in the Chilean economy during

the thirties. The conflict disappeared during the World War, but

it grew again in the late forties, and with changing superficial

characteristics it would remain until the late sixties or until

complete nationalisation (in 1971).

It would be a mistake to think that the conflict was born

with the Korean War, the Washington Agreement (1951) or the sales

monopoly in 1952 (this is implicitly suggested by some authors). In

fact, already in 1947, Anaconda and Kennecott were under pressure from

the Chilean government on the issues of copper production and sales,

and this, together with fears of political instability in Chile, created

serious difficulties for the mechanisms of market stabilisation in the

US, which had run smoothly for many years through agreements between

producers, consumers and the government.

"... from 1947 through 1950, virtually all of
the foreign output of Anaconda and Kennecott
was produced and sold under increasing pressures
by the Chilean Government.
... economic and political instability in foreign
producing areas, notably Chile, created the threat
of, and on occasion precipitated, political inter¬
vention [by the l)S government in the US domestic
copper market]. The uncertainty generated by
these conditions influenced the economic behaviour
of mining companies and caused drastic shifts in
demand based upon expectations of changes in the
price and availability of foreign copper.
... Extreme inflation, resentment of the sale of
Chilean copper at controlled United States prices
by Anaconda and Kennecott during World War II, and
political instability seriously threatened United
States access to Chilean copper, which had been
the principal source of United States imports
during World War II."

(McCarthy, 1964, pp.71, 82, 95)
(Also Moran, 1970, p.56)
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An element which made the situation worse was that

Anaconda depended on Chilean copper to a larger extent than Kennecott.

This made agreements between the "Big Three" (Anaconda, Kennecott and

Phelps Dodge) in the US market more difficult. In any case agreements

on, for example, the rate of duty to apply to imports of foreign copper

or the upper price limit would have been hard to reach. But now a

fourth partner, the government of an underdeveloped country, had to be

satisfied (McCarthy, 1964, pp.101-2, 107-13). Even by 1956, immediately

after the Chilean Congress had passed the Nuevo Trato, praised by many

authors (and by Anaconda and Kennecott) as a piece of model legislation

of 'good investment climate', McCarthy reports that the Chilean wishes

of higher prices and 'returned value' volumes would have been a

barrier to a potential cartel, which otherwise looked feasible.

"Proposals for informal world-wide control of
mine output were made by American Metal's
subsidiary, Rhodesian Selection Trust, to
Anglo-American copper interests in the summer
of 1956. These conferences reportedly presumed
that Chilean producers (Kennecott and Anaconda)
and other European producers (Katanga) would
follow the lead of the Rhodesian producers.
The past behaviour of the major producers lent
support to their belief.
... Although formal cartel operations comparable
to those of the interwar period did not seem
feasible, a conscious parallel action by a
sizeable segment of the world industry to control
the rate of development of known ore bodies and
to institute a cyclical inventory accumulation
and production control programme on a world-wide
basis comparable to that employed by Kennecott
in the domestic market prior to 1956 was. Such
a development seemed highly probable in 1956.
If the stabilisation price were set by the
domestic firms at a level high enough to protect
domestic mines other than the very small mine
producers, domestic intra-industry conflicts
would be eased, and Chilean pressures on domestic
firms would be eased. But such a price would
stimulate mine development and current production
of non-participating firms."

(McCarthy, 1964, pp.128-9)

163



So, the Chilean position was even in 1956 an obstacle to the copper

companies operations. The importance of this finding cannot be

exaggerated. Even with the most generous tax treatment (by Chilean

standards), depreciation allowances and concessions for machinery and

equipment imports, and with the elimination of the discriminatory exchange

rate and the power of the Chilean government to fix the share of blister

and electrolytic in total copper exports, etc., the Chilean wish for

higher prices and 'returned value' was still a barrier to the implem¬

entation of Anaconda and Kennecott policies and strategies. According

to Baklanoff (1975, p.74) taxes in Zambia were below the Nuevo Trato

ones, another factor allegedly affecting new investment, if not current

production.

The Nuevo Trato will be extensively discussed later on in this

chapter, and in Chapter 5. Mere, we simply want to stress that in this

particular case it is a mistake to assume a direct relationship between

low taxes to copper (or high profit rates), and investment or volume of

production. In relation to investment, the reasons for the failure of

the Nuevo Trato are many, but perhaps the principal is that the growth

dynamics of Anaconda and Kennecott recommended them to diversify out of

Chile. Tacit or explicit conflicts with governments made a large degree

of dependency upon Chilean production and exports, very dangerous for

the companies. This was realised by them long before 1955, and it also

was an important consideration immediately after the 1955 Nuevo Trato,

as McCarthy has shown.

As a matter of record, it is interesting to note that the only

international mining company which felt attracted by the Nuevo Trato,
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without having prior investments in Chile, was precisely Roan Selection

Trust, the subsidiary of American Metal, owner of Zambian mines (in

1961). This poor international response (in terms of investment in

copper mining) suggests that the Nuevo Trato was not the best instrument

to achieve its stated aims, to say the least. However, the fact that

the only company that once had the intention to initiate a new copper

mining venture in Chile, as a result of the Nuevo Trato, was the owner

of Zambian mines (where taxes were lower than in Chile), suggests that

Baklanoff (1975, p.74) is wrong when he implies that taxation is the

crucial issue. The efforts of Roan Selection Trust for extending its

operations to Chile were frustrated by tough exchange control restrictions

imposed by the government of the Federation of Rhodesia and Nyasaland

(U.S., Court of Appeals for the Third Circuit, Brief of Defendants-

Appellants American Metal Climax, Inc., and Roan Selection Trust Limited

in Kohn v. American Metal Climax, Inc., et al. February 22, 1971,

mentioned by Sklar, 1975, p.204).

Another factor explaining the failure of the Nuevo Trato in

relation to attracting new foreign investment in copper mining, completely

unrelated to Chilean taxation, and to the range of Chilean governments'

policy decisions in general, was the explicit encouragement given by

United States governments' policies, to the development of domestic

mining capacity and reduction of imports, from 1950 onwards. Reddy (1967,

pp.28-9, 130, 134) has shown that the fall in US imports of copper, between

1954 and 1961, was the result of programmes of domestic expansion under

the Defence Production Act (DPA), with the explicit aim of relying less
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on imported supplies. Reddy goes on to suggest that

"... the United States government policy
may have shifted investments to the United
States."

(p.134)

The United States producers' price for copper, which provided

the basis for the effective Chilean price until the late 1960's, also

provides an absolutely clear instance of long-term conflict, between the

copper companies and Chilean governments.1 It has been shown that

maintaining a fixed price below the free market quotation was definitely

advantageous to Anaconda and Kennecott. This price below the market

level has been justified as a need to fight both substitution threats

and instability in the free market. Substitution threats and price

instability were as inconvenient for Chilean governments, as they were

inconvenient to the copper companies. However, after Anaconda and

Kennecott started to engage in vertical integration, they had a further

reason to keep fixed prices low. A large positive difference between

the free market and the producers' prices during periods of high demand

would give an important cost advantage to firms buying large proportions

of their copper requirements at the fixed price, in relation to the

competition. Fabricating subsidiaries of Anaconda and Kennecott could

boost their profits, improve their long-term competitive position, and

discourage new entry, while foreign exchange earnings of Chilean

governments stayed below their potential volume. The situation in the

1 Radetzki (1976) has shown that another source of long-term
conflict is offered by the decisions about location of refining
and processing facilities.
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United States provoked suits in federal courts and a government

investigation in 1970.

"Inequities arise among copper fabricators because
those receiving small allocations of low-priced
producer copper are placed at a serious competitive
disadvantage. Where the copper content of a
product represents a large proportion of its value
even a very efficient fabricator who must purchase
his raw materials at the higher price may not be
capable of operating without losses. Over the
years this has resulted in severe hardships for a
number of firms and has restricted the entry of
new firms into fabricating. Economic inefficiencies
arise because firms that happen to be favoured by
producers can, even if they are not very efficient,
expand operations and employment to the extent of
their low-priced copper allocation.
... Under the two-price system it is simply too
easy for a producer to bias his allocations of low-
priced copper toward firms that do not compete with
its fabricating subsidiary and away from those that
do. "

(Houthakker, 1970, Summary, p.l and p.16. Also
Ash, 1973; Gedicks, 1975; McCarthy, 1964;
McNicol, 1973).

McNicol (1973) has suggested that the motive of discrimination

between markets was as important a consideration in the decision of

maintaining the United States producers' price of copper below the free

quotation, as the need to keep substitution for other materials at bay.

"The two price systems in the copper industry
occurred when some or all of the major primary
producers set a price below the level required
to clear the market and rationed 'available'

supplies. On the face of it, a policy of
rationing appears to be inexplicable in terms
of profit maximisation or, more generally, any
solid commercial motive. The principal
conclusion of this study is that rationing could
have been and very probably was profitable for
the major primary producers."

(McNicol, 1973, p.199)
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Underestimation of the long-term conflict between mining

companies and Chilean governments, in particular in relation to prices,

but also on other issues, and overestimation or gross mistakes in the

evaluation of the role of taxation or the profit rate, have led

several econometric studies to present underspecified equations for

Chilean copper production. Generally speaking, all econometric

equations which make Chilean copper production depend upon price alone

(or, for that matter, upon price and other variables which are not

really satisfactory, such as capacity estimated by the "trend through

peaks method") are underspecified. In terms of statistical results,

these equations present one or more of the following problems: low

coefficients of determination, low t statistics, high estimated

coefficients for price and other parameters, and high short-and long-

run price and other elasticities (Fisher, Cootner and Baily, 1972;

Banks, 1974; Lira, 1974 and 1975).

The most satisfactory econometric estimation of copper supply

is provided by Ch. River Assoc. Inc. (1970). They obtained a function

for aggregate production of primary refined copper (a separate equation

for Chilean production is not provided). In addition to price, they

include a dummy variable for strikes in US mines, and the index of

durable manufactures, as exogenous variables. They concluded that:

"... the nature of the results obtained also

suggests that the production decision is
partially based on factors which have not
been included in the analysis."

(Ch. River, 1970, p.304)
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The following table shows the evolution, between 1946 and

1956, of the relation between US and foreign mines output as sources

of primary copper for Anaconda and Kennecott.

TABLE 3A.

RELATION BETWEEN U.S. AND FOREIGN PRIMARY COPPER SOURCES OF ANACONDA

AND KENNECOTT, 1946-1956.

(RATIO BETWEEN PRODUCTION IN U.S. MINES AND PRODUCTION IN FOREIGN MINES)

BEFORE THE WASHINGTON AGREEMENT AND THE SALES MONOPOLY.

AND AFTER THE WASHINGTON AGREEMENT AND THE SALES MONOPOLY

1946 1947 1948 1949 1950 1951

Anaconda 0.256 0.292 0.282 0.283 0.350 0.360

Kennecott 2.204 2. 705 1.900 2.133 2.682 2.530

AFTER THE WASHINGTON AGREEMENT AND THE SALES MONOPOLY

1952 1953 1954 1955 1956

Anaconda 0. 392 0.462 0.394 0.524 0.485

Kennecott 2. 386 3.077 3.102 2.385 2.278

Source:- McCarthy, 1964, Table 1, p.69.

The table shows that the proportion between US and other sources remained

unchanged for Kennecott, except for short-term fluctuations (the increase

in 1953-1954 was at least partially generated by the fall in Chilean

production at El Teniente). The reason for this stability is that
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Kennecott was not expanding its sources of primary copper at all,

but rather engaged in diversification and vertical integration attempts.

"Diversification [at the end of World War II] took
the form both of engaging directly in new
production activities, and of financial participation
in new activities jointly with other firms. Joint
exploration for oil was undertaken with the Continental
Oil Co., two joint ventures in South African Gold
Mining were undertaken with South African firms, and
significant capital commitments were made to the
development of an Iron-Titanium project in Canada.
A fairly large purchase was made of the stock of
Kaiser Aluminum, a fast growing firm, and small stock
purchases were also made in other metal and mining
firms.
... Immediately after the war, the firm had made a
modest move towards vertical integration by construct¬
ing a new electrolytic copper refinery at Utah, the
site of its largest and lowest-cost mine. In the
middle 1950's, with the diversification ventures doing
badly, it was decided to embark upon a comprehensive
$100 million programme for vertical integration.
This included the establishment and/or acquisition of
new mines, smelters and mills, and the construction
of another electrolytic refinery in the East.
... expansion in Chile was at no time an important
part of Kennecott's overall corporate strategy from
the 1920's right up to the early 1960's.
... The reason for the stagnation of Braden's
[Kennecott's Chilean subsidiary, owner of El Teniente]
post-war output, especially in the critical period
preceding the "New Deal" ["Nuevo Trato"] was not that
Kennecott was expanding [primary copper] output and
investing in new capacity elsewhere. Kennecott was
simply not expanding at all. What is notable is
that the long-term diversification and integration
decisions were taken in the early post-war years,
before the emergence of open conflict with Chile, and
were well under way in the early 1950's."

(Girvan, 1972, pp.50-1, 53, 55-6)

The case of Anaconda is still more clear. The table shows that, even

since 1947, Anaconda had started a slow but constant drive to make

itself more independent of Chilean mine production and governments'

decisions. The late forties conflicts described by McCarthy, which

arose partially due to the fall in world demand for copper, only made
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this drive look more urgent. The Chilean reaction to the US

government price fixing during the Korean War (that is, the 1951

Washington Agreement, and the 1952 sales monopoly) changed very

little. At the end of the World War Anaconda was expanding its

primary copper sources in the United States (The Greater Butte Project)

and during the Korean War a new mine was opened in Nevada, followed by

two new developments in Butte in the late fifties (Girvan, 1972, pp.39-

41). So, without going into the original roots of the vicious circle

high taxation - low investment - higher taxation - lower investment,

which would take us back to the early thirties or even earlier, we can

conclude that, since the end of the Second World War, neither Anaconda

(which was expanding its US-based sources of primary copper) nor

Kennecott (which was engaged in vertical integration and diversifying

out of copper) would react to marginal movements in the rate of profit

in their Chilean operations as small firms in competitive markets.

Only - and even this cannot be stated without doubt - the granting of

very high premiums, in the form of extremely high profit rates

guaranteed for very long time periods, could have made them change their

long-term growth strategies. All developments attempting to break this

long-term trend were condemned to be short-lived. As a response to the

1955 Nuevo Trato copper production increased by about twenty per cent

between 1955 and 1960, but this was still below the volume of production

during the World War peak years. In the early sixties the Chilean

government could not grant that the Nuevo Trato provisions would be

kept for twenty years, and, when this concession was passed by the

Congress in the late sixties, it could not be maintained. (Baklanoff,

1975, pp.66-86). So, it should be clearly specified that, for
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investment-stimulating policies to he efficient, many favourable

conditions should be met, the policies which have to be changed go

back as far as 1934, high premium profit rates and political stability

should be guaranteed for at least 20 years, etc. An example of the

conditions required is provided by the Chileanisation of Braden in

the late sixties. Under realistic assumptions on the copper price,

these conditions seem to be extremely onerous: the Chilean government

pays for three quarters of the expansion costs, while increased

profits are shared half and half. Integral nationalisation and

domestically financed expansion appear as a better alternative (Griffin,

1969, pp.149-173). Unless the nature of these extremely onerous

conditions is clearly specified, any statement suggesting the existence

of a simple, direct relationship between rate of profits and higher

production or new investment in Chilean copper by Anaconda or Kennecott

for the post-war period is pure nonsense. Indeed, what we should

expect is precisely the opposite impact: once the long-term conditions

of conflict are there (a conflict which does not arise automatically

whenever a raw material producing firm engages in operations in a

foreign country, but which was present in the concrete historical and

geographic circumstances we are dealing with), net profits from the

Chilean subsidiaries will be employed in primary copper expansion and

vertical integration elsewhere, and diversification out of copper and

Chile. Moreover, the higher the net profit rate, the easier it will

be for Anaconda and Kennecott to grow out of Chile, and with the

appropriate time lags, an empirical inverse relationship between rate

of net profits and production in the Chilean mines is likely to appear

(changes in current production taking place within the limits of the

original installed capacity, which remains constant in Chile). In

fact, this is precisely what our econometric results will show.
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3.11 A COMPREHENSIVE CONCEPTUAL FRAMEWORK FOR THE ANALYSIS.

The first ten sections of this chapter have discussed features

and elements of the Chilean economy, which are essential for an adequate

understanding of this economy. Therefore, these features and elements

are also essential for developing the specifications of the equations

of a macroeconometric model for Chile, and for analysing the behaviour

of such a model.

This section and the following section 3.12, will put several

of these features and elements together within a comprehensive conceptual

framework for analysing Chilean copper and foreign trade policy-making.

The interplay of these features and elements within the framework will

be presented in relation to three principal fields or levels of policy

decision, to the respective policy instruments, to the government

agencies connected with these policy decisions, and to other entities

and economic sectors and groups affected by these decisions, and there¬

fore interested in the results of these policies. Political developments

are closely related to these issues.

The discussion will present first the framework in general,

and then this framework will be applied to the study of particular

historical situations, in order to assess its empirical validity. The

following table lists the principal items in relation to which the

discussion will be presented.

173



A COMPREHENSIVE CONCEPTUAL FRAMEWORK FOR THE ANALYSIS OF

CHILEAN COPPER AND FOREIGN TRADE POLICY-MAKING: ECONOMIC,

SOCIAL AND POLITICAL FACTORS BETWEEN THE EARLY 1940'S AND

THE LATE 1960'S.

1. Three different fields or levels of decision.

1.1 Allocation of foreign exchange among alternative

potential users (importers).

1.2 Determination of the total volume of imports.

1.3 Determination of the total volume of exports (and net

foreign exchange availability).

1.4 Interdependence between these three fields or levels
of decision.

2. Policy tools applicable to each field or level.

2.1 Complex multiple exchange rates system (differentials
between individual exchange rates) in the case of
allocation.

2.2 Average aggregate exchange rate in the case of
determination of the total volume of imports.

2.3 Copper and other export policies in the case of
determination of the total volume of exports.

3. Government agencies and other organisms.

3.1 Government agencies: the Central Bank and the Copper

Department.

3.2 Other organisms: the Congress, business associations,
Anaconda and Kennecott.

4. Economic sectors and groups.

Importers, industrialists, farmers, consumers, bureaucrats,
etc.
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In order to develop a comprehensive model for describing

foreign trade policy-making in Chile since the Second World War, the

following elements have to be identified: (a) the principal fields

or levels of decision, which are three: the allocation of foreign

exchange among alternative potential users, the total volume of foreign

exchange expenditure, and the total volume of foreign exchange earnings

(income or receipts). (b) the main policy tools affecting each of

these three fields of decision, namely, an implicit or explicit complex

multiple exchange rate system, in the case of allocation among users;

the average or aggregate exchange rate in the case of the total volume

of foreign exchange expenditure; and copper policy and relations with

the large-scale United States copper companies in the case of the total

volume of foreign exchange received by the Central Bank. Besides,

administrative regulations of many kinds are present in all three fields,

(c) The government agencies in charge of policy-making, that is, the

Central Bank and the Copper Department, and the organisms which may

influence the decisions taken but which have not a conclusive say in

them, that is, the US-owned copper companies, the Congress and the

Business associations (SFF, SNA, SNM, CCC). (d) The principal domestic

sectors of economic activity or social groups whose particular interests

are linked to foreign trade policy-making: several groups of

industrialists, farmers, miners, exporters, importers, shipping, banking,

insurance, wholesale and retail trade, and consumers as a whole. Some

of these sectors or groups are interested in an unconditionally high

increase in the volume of foreign trade, while others, in an unconditional

reduction of it. The positions of the rest are hot unconditional,

but rather subject to the fulfilment of some other requisites. They
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aim at conditioned, rather than absolute optimising. (e) Finally,

there is an important degree of interdependence among decisions taken

in the three principal fields mentioned in (a), as has been shown above

in this chapter (Section 3.9). This will be discussed again in

relation to concrete historical developments. The model working, as

affected by policy tools, government agencies decisions, particular

sectors or group interests, and the interdependence of the principal

fields or levels of decision is analysed below, in relation to each one

of these three main fields.

3.11.1 The Allocation of Foreign Exchange Among Alternative
Potential Users.

This allocation is governed by the complex multiple exchange

rate system, which, implicitly or explicitly, has been a constant feature

in Chilean foreign trade since the 30's Depression. The particular

exchange rates affecting concrete groups of imports or exports, and

therefore the relations between exchange rates within the system are

decided by the Central Bank, although, as we have seen above, the Central

Bank cannot impose exchange rates differentials as large as it likes, at

will. Three factors conspire against it: the far-from-clear frontier

between essential and competitive imports, the always-more-sophisticated

pattern of demand in high-income consumers, which follows new product

developments abroad, and the opposition of the International Monetary

Fund and lender governments and international agencies to explicit or

de facto multiple exchange rates systems (Section 3.8). Several

business associations have representatives in the Bank's board, but

they seldom agree among themselves.
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During the period 1958-1964 the majority of members of the

board (seven out of thirteen) in the Central Bank was formed by

representatives of economic interest groups. They were one represen¬

tative from the National Society of Agriculture (SNA) and the

Industrialists' Association (SFF), one from the Chilean Chamber of

Commerce (CCC), three from private banks, one from private shareholders,

and one from labour organisations. The same or similar groups were also

heavily represented in the State Bank and the Development Corporation

(CORFO) (Menges, 1966, Chart B, p.351). Menges attributes great

importance to the composition of the Central Bank board in policy-making.

However, Cavarozzi (1975) has argued that chief decisions were taken by

the top management, which remained unchanged for many years and survived

several changes of government. Instead of following this discussion

in abstract terms, we will look at policy-making in these three fields

or levels of decision, on some concrete historical situations.

Given the amazing complexity of the Chilean exchange rates

system (Behrman, 1976; Ffrench-Davis, 1973; Leftwich, 1966), there

is little agreement among different particular economic sectors or

social groups, in relation to exchange rates differentials. If a

particular sector or group is interested at all in a particular set of

individual exchange rates differentials, its preferences will be very

specific, and therefore they will hardly be shared by other sectors and

groups. Behrman (1976) has identified about 220 different individual

exchange rates within the Chilean complex multiple exchange rates

system. This is the reason why coalitions are unlikely in the field

of allocation of foreign exchange among alternative potential users.

177



For example, almost all industrialists sell in the internal market, but

they do not present a united front against groups interested in lower

exchange rates for imports of industrial goods: basic consumer goods

industrialists and investment goods manufacturers clearly disagree

about the optimal exchange rate to apply to machinery and equipment

imports. For this reason at the level of allocation of foreign exchange

and differentials within the multiple exchange rates system, particular

economic sectors and social groups have a very weak voice, as do their

representatives in business associations or the Congress, in relation

to Central Bank government officials. Agreements or coalitions among

several particular sectors or groups are much more easily reached at the

next field or level of decision, namely, the determination of the total

volume of foreign exchange expenditures (or imports).

3.11.2 The Total Volume of Foreign Exchange Expenditures.

The supply of imports can be safely assumed to have infinite

price elasticity, at a price determined in world markets, and, therefore,

exogenous in relation to the Chilean economy. The demand for imports

can be expected to react inversely to prices measured in Chilean currency.

Therefore, this demand is a negative function of the aggregate effective

exchange rate applied to imports. However, in practice the aggregate

demand for imports seldom follows this theoretical formulation, in the

Chilean experience in our relevant period of interest.

This total volume of expenditures is theoretically a function

of the aggregate exchange rate, that is, the weighted average of the
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individual exchange rates of the multiple exchange rates system.

However, the word 'theoretically' is employed here because the aggregate

exchange rate has seldom been allowed to increase up to the point where

the theoretical negative relationship between aggregate exchange rate

and total volume of imports could be empirically detected. As the

administered price of aggregate imports (which is what the average

exchange rate is) has been most of the time below its equilibrium

value, demand for imports has been most of the time above supply, and

goods have been imported up to the point when the capacity to import was

exhausted. A full discussion of the connected empirical findings is

made in the chapter on the econometric model. The aggregate exchange

rate, and therefore the total volume of foreign exchange expenditure as

well as individual exchange rate differentials, are determined by the

Central Bank. But now the possibilities of influence from particular

sectors and groups are much larger than they were at the allocation

level. This is mainly due to the fact that agreements are now much

more easy to reach. To impose a determined level for the aggregate

exchange rate is seen as a 'second best' by all sectors and groups

unable to impose their favourite differentials within the multiple

exchange rates system.

A whole spectrum of sectors and groups interested in a lower

aggregate exchange rate and a larger volume of imports can be identified.

Some groups are permanently interested in an unconditionally high increase

in the volume of foreign trade. Obviously this is the case of importers,

wholesale and large retail traders, shippers, insurance brokers, bankers.

As we have said before, this is also the case of high-income consumers.
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This is even the case of some particular groups of industrialists

and farmers: those who both require imported equipment and intermediate

inputs, and produce goods that compete favourably with foreign sub¬

stitutes. All Chilean agricultural and industrial production enjoying

comparative advantages can be classified within this group. For

example, some fruits, wine, agroindustries, lumber and paper or copper

fabricating industries. Under specially favourable circumstances,

they could be joined by other industrialists developing new branches

or renewing obsolete equipment, in particular if they have little to

fear from foreign competition.

On the contrary, there are groups and sectors which will

argue for an increase in the aggregate exchange rate, and therefore, a

general reduction in the volume of imports. For example, industrialists

who have recently installed new factories or renewed their equipment,

and who cannot afford to compete with imported substitutes. The

attitude of these industrialists would be particularly tough if they

use intermediate inputs of national origin. Concretely, this could be

the case of some representatives of the metallurgical industry during

the late 1950's and 1960's. They had factories recently installed,

high unit costs, and employed locally produced steel, power and other

inputs (Cavarozzi, 1975; Stallings, 1975). This could also be the

case of farmers producing at high costs for the domestic market.

Obviously it is also the case of technocrats and state bureaucrats

whose interests are linked to the growth of the import-substitution-

industrialisation 'developmentalist' infrastructure.
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The position of other groups is not so clear. The attitude

of exporters on a particular occasion is discussed below. Large

business associations like SNA or SFF tend to take the position favoured

by the majority of its membership. In the case of SNA this is generally

against foreign trade increases, and the SFF after 1955 always identi¬

fied itself with the views of the metallurgical industry. We come

back to this problem below.

"The SNA, for example, quite often lined up against
the SFF and the CCC on trade matters. When the
Latin American Free Trade Area treaty first loomed
as both a promise and a threat to Chile's business¬
men, the SNA immediately made clear that it would
'orient its actions to make sure that this treaty
does not permit industrial expansion to take place
at the expense of agriculture'. And the SNA
regularly opposes the efforts of the Central Chamber
of Commerce to increase imports, because it desires
to use scarce foreign exchange reserves to maximise
such purchases abroad as spare parts for agricultural
equipment and other essentials of agricultural
production. In the SNA's words, 'Chile must keep
imports to the necessities.
... There are many interests in the country which
seek to stimulate unnecessary imports'. The CCC
often complains that Chile's import policy favours
the industrial sector, since imported goods are sold
at higher than world market prices (due to protective
tariffs), while exports are sold at world market
prices - with the result that Chile's balance of
payments deficit limits imports and reduces opportunity
for the commercial sector."

(Menges, 1966, p.361)

3.11.3 The Total Volume of Foreign Exchange Earnings.

This magnitude is extremely important to everybody interested

in the evolution of foreign trade, for at least two reasons. Firstly,

since the aggregate exchange rate has been almost permanently below its
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equilibrium value, the final say about the absolute volume of imports

will be given not by this exchange rate, but by the total foreign

exchange availability, that is, foreign exchange receipts plus reserves

(which are seldom important precisely because the aggregate exchange

rate has been undervalued). Secondly, while the allocation of

available foreign exchange and the decision on the total volume of

imports depend on the same government agency, the Central Bank, foreign

exchange receipts depend mainly on copper sales and therefore officially

they are in the hands of a different government agency, the Copper

Department since 1955, which in contrast to the Central Bank, does not

have representatives of the business associations on its board. Besides,

a whole new range of policy tools and influence mechanisms are available,

from long-term agreements with the copper companies - which are

discussed by the Congress - to the mobilisation of public opinion (and

crowds) against the foreign owners of large-scale mines. This latter

move is much more easy in relation to nationalistic issues than in

relation to technical matters like the level of the aggregate exchange

rate or some particular differential between individual rates within

the multiple exchange rates system.

While the Central Bank was founded in 1925, the Copper

Department was established in 1955. This wide gap explains at least

part of the differences between these agencies, in terms of perspectives

in relation to economic policy-making, the role of copper and foreign

trade as a whole, or the importance of industry, as it probably explains

the different composition of the respective boards.
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But by far the most important difference between the Central

Bank and the Copper Department is that the former has a power almost

absolute in matters such as aggregate exchange rate or differentials

between individual exchange rates (with the exceptions which have been

mentioned above, Section 3.8). The Copper Department was formed to

provide statistical data on the copper sector, to attempt to increase

the world markets open to Chilean copper, and to stimulate the employ¬

ment of locally produced inputs by the subsidiaries of Anaconda and

Kennecott (Reynolds, 1965, pp.250-3). But the Copper Department is

absolutely unable to influence, let alone control, the volume of

copper exports. The total volume of foreign exchange availability

(which to a very large extent is provided by copper exports) is not

determined by administrative decisions of a government agency (Section

3.10).

The process of determination of the volume of copper exports

is complex, and it will not be fully analysed until future chapters.

In the long-term this process is affected by bargaining between the

copper companies and the government, by the expansion plans of the

companies on a world scale, by the attitudes of the Chilean Congress,

politicians, businessmen and public opinion, by the condition of world

demand, etc. What is important to stress here is that it is possible

for foreign-trade maximisers to control the total volume of imports,

while foreign-trade minimisers influence decisively the total volume

of exports, or the other way round (minimisers control the volume of

imports while maximisers influence the volume of exports).
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The behaviour of particular sectors and groups in relation

to volume of earnings cannot be deduced by analogy with the behaviour

of these same groups and sectors in relation to volume of expenditures.

The policy measures adopted by both the Central Bank and the Copper

Department reflect basically the economic views and programmes of the

political party in government, with the business associations playing

a secondary role. If these views and programmes are shared by the

sectors and groups with the ability to affect the volume of foreign

exchange earnings through their control of the Congress and/or their

influence on public opinion, the whole issue of Chilean foreign trade

will be controlled unchallengedly by this political party or coalition

and its partisans.

On the contrary, if the government party or the sectors or

groups with similar positions are unable to control the different and

more complex mechanisms affecting the volume of foreign exchange earnings,

despite their control of the Central Bank, the sectors and groups which

do have this ability will use it. They will apply their control or

influence on this third level of decision to attempt to change or

modify the implications of the Central Bank measures. The extensive

interdependence between these three levels or fields (allocation, volume

of expenditure, andvolumeof receipts), which together rule the foreign

trade sector as a whole will help them. For example, if industrialists

with high unit costs and farmers oriented towards the internal market

have a man from their ranks as President of the Republic, or if they

have been successful in their aim of imposing their views on the Central

Bank, the aggregate exchange rate will be relatively higher and the
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volume of imports relatively lower. But sectors and groups

interested in maximising the volume of foreign trade may attempt

to maximise the volume of foreign exchange earnings, and this will

considerably strengthen their bargaining or lobbying position. What

else can you do with an increased volume of foreign exchange earnings

but to increase imports? On the other hand, if the Central Bank

measures are of the kind supported by the volume-of-foreign-trade

maximisers, the only choice left to sectors risking bankruptcy as a

result is to attempt to reduce the volume of foreign exchange earnings.

Sectors unconditionally interested in a higher volume of

foreign exchange expenditures will always push for higher foreign exchange

availability. However, they are unlikely to succeed in their efforts

unless they are supported by some other sectors. Their effectiveness

will be considerably weakened by their opposition to increasing foreign

receipts through increased export incentives (that is, a higher aggregate

exchange rate), which would~also make imports more expensive. If they

are allowed to choose, they will certainly opt for increased foreign

investment or external credits or copper exports instead of a devaluation.

Besides, given the relative strength of industry, they will need the

support of at least some industrialists. On the other hand, sectors

interested in lower imports will push for lower foreign earnings only

as a desperate measure, that is, only if their economic situation is

very difficult as a result of the current foreign trade policies, and

only if they are absolutely unable to bring influence to bear for a

change in these policies in the sense they require. This is why we may

say that the behaviour of different sectors and groups is not symmetrical
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or cannot be predicted by analogy on this issue. The reason lies

in the fact that, for anyone interested in lowering the foreign

earnings volume, it is impossible to defend openly this position without

being accused of conspiring against the national interest. This is

a result of how deeply rooted in the Chilean public opinion is the

"desarrollo hacia adentro" industrialist ideology, which gives fore¬

most emphasis to notions such as the belief that foreign exchange

scarcity is, if not the principal, a fundamental barrier to stability

and growth, a belief from which the Chilean theory of "dependencia"

has been directly derived (In fact, this notion may not be that new,

since it could be identified among the leading concepts of the "mesa

de tres patas" economic ideology. So its remote origins could be a

long time before the import-substitution-industrialisation stage,

Jobet, 1955; Pike, 1963; Sunkel, 1965; Frank, 1969; Bauer, 1975).

This model will be tested by analysing the historical developments in

Chilean foreign trade and connected issues since the early forties.

3.12 COPPER AND EXCHANGE RATES POLICIES AND RELATED

DEVELOPMENTS IN SHORT TERM PERIODS.

The purpose of this section is to apply the above described

model of foreign trade policy-making to the analysis of short-term

periods between the Second World War and the late sixties. We think

that this exercise will further clarify the way copper and exchange

rates policies have been elaborated as it will also show the mutual

inter-relationship between copper exports and imports of essential and

competitive goods, and therefore, between copper exports and industrial
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growth. We think that this model complements and enriches former

analyses, such as the one developed by Moran (1974), which is based

on his theory of the changing balance of power between foreign

companies and host governments, modified by the behaviour of local

groups trying to advance their particular interests. The improvement

in the understanding of these short-term periods particularly applies

to the 1951-2 and 1955 developments.

3.12.1 The Second World War Period (1940-1945).

This is a period characterised by a very high volume of

copper exports and a comparatively low level of imports, that is, a

large volume of foreign exchange earnings together with a low volume

of expenditures. This situation is a result of the war, that provoked

a huge increase in the United States demand for copper while at the

same time making it impossible to realise the desired increase in imports.

In the three year period 1943-1945 net foreign exchange earnings amounted

to 922 million dollars, against 798 million dollars of imports, which

makes a Balance of Payments surplus of 133 million dollars for the

period (all figures at 1961 prices, deflator used: US wholesale price

index). (Net foreign exchange earnings equals exports plus net

capital inflows, minus net payments to foreign productive factors. It

is equivalent to the variable 'capacity to import', also referred to as

'net foreign exchange availability'). Other exports, in particular

foods, are likely to be high as well. The path of industrial growth

is smooth, centred around basic consumer goods, in addition to some
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large ventures undertaken by the Development Corporation (CORFO).

During this period industrial production grew from 449 million

escudos in 1940, to 738 million escudos in 1945, that is, an increase

of 64 per cent during the war period. In contrast, during the next

period (from 1945 to 1950) industrial production will remain stagnant,

or, more exactly, its value will fall by six per cent (from 738 to 692

million escudos) (all figures in million escudos of 1960, deflator

general price index, Statistical Appendix).

Between 1938 and 1952 there were three coalition governments,

all three headed by the Radical Party. Minor partners in these

coalitions were smaller left wing parties (among them, the Communists

and part of the Socialists) until 1948, and the traditional right wing

parties, Liberals and Conservatives, between 1948 and 1952. The

stronger support for the Radical Party was provided by the urban middle

classes, and the Party in office encouraged industrialisation. The

Development Corporation and the first large intermediate inputs

industries were created by these Radical governments (Mamalakis, 1969).

Industrialisation policies were favoured by leading members of the SFF,

and by an increasingly large state bureaucracy. Some of the Radical

presidents or chief politicians belonged to families of farmers from

the Southern region of the country. This agricultural region produces

mainly for domestic consumption, it is generally less linked to foreign

trade than the Central region agriculture, and it has traditionally

provided support for the Radical Party. It has been convincingly

argued that the 1938-1952 period of Radical governments was extremely

convenient to the industrial interests represented by the leadership of
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SFF, although the responsibilities of government laid on other social

groups, especially on a state bureaucracy and technocracy of urban

middle class origins (Burbach, 1975; Cavarozzi, 1975; Instituto de

Economia, 1956; Jobet., 1955; Mamalakis, 1969 and 1976; Sunkel,

1.965) . Between 1940 and 1945, the social climate is calm, as a result

of trade unions and left wing political parties being engaged in the

Chilean version of the antifascist pact.

3.12.2 Post-War Depression in Foreign Trade and Industrial

Production (1946-1950).

The end of the War provoked a large fall in copper exports,

and a large increase in imports. The social peace climate is broken,

as a result of both the internal economic situation and the cold war.

Trade unions and the Communist Party are banned and diplomatic

relations with the USSR broken. In a completely separate development,

the rhythm of industrial growth becomes slower and other symptoms of

the exhaustion of the import-substit.ut.ion industrialisation centred

around basic consumer goods start to assert themselves. The

industrial crisis will become dramatically evident to everybody at

the beginning of the fifties. In relation to the former period, this

one shows the opposite sign: imports outgrow foreign exchange avail¬

ability, as reserves accumulated from the war period are consumed.

Between 1946 and 1951 there were Balance of Paynents deficits every

year (capacity to import: 1905, actual imports: 2059, deficit for

the period: 154 million dollars).
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3.12.3 The Korean War and Changes in the Copper Policy

(1951-1954) .

At the beginning of the Korean war in 1950 the US government

had unilaterally fixed the copper price. This caused great outrage

in Chile (especially since immediately before, during the 1948-49

recession in the United States, mine output had been cut back in Chile

in a larger proportion than in the US, McCarthy, 1964, p.Ill), and a

revision of the decision was signed in 1951 (the Washington Agreement).

During the next year the Chilean government declared a monopoly of

copper sales. The government expected higher prices (the free

market quotation was above the Washington Agreement one) and enlarged

markets (in particular in communist countries). However, regular

buyers were lost, especially in Europe, and the sales monopoly was

abandoned. (Reynolds, 1965; Tomic, 1974; Vera Valenzuela, 1961).

The Washington Agreement of 1951 and the sales monopoly of 1952 were

supported by a very large coalition of different economic sectors and

social groups. Of course, the unconditional foreign-trade maximisers

were there, but not only them. Many other sectors had been affected

by the years of restricted imports and they badly needed an injection

of increased foreign exchange availability. Besides, many sectors of

industrialists supported these measures, both because they had

confidence in their ability to influence the exchange rates policies

made by the Central Bank (the President was a member of the Radical

Party), and because they required large imports of investment goods

to restore the dynamism of industry and overcome the exhaustion of the

easy stage of the import-substitution industrialisation. Academic

sectors and left-wing politicians also supported the measures. Finally,
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even exporters took advantage of the "sign of the times" to demand

a treatment as favourable as the one received by the United States

copper companies, or, if that was not possible, to demand that all

privileges should be abolished.

The president of the Association of Importers, politicians

of the Radical, Christian Democratic, Conservative and Socialist

Parties, university professors, the president of the Association of

Exporters, the president of the Industrialists' Association (SFF), all

welcomed, totally or partially, and each one for different reasons,

the 1951-1952 policies. The overwhelming support obtained for the

1951-1952 policies from all sectors of Chilean public opinion is a

classical example of agreement between foreign trade maximisers and

minimisers, on a crucial policy issue. This agreement was reached as

a result of both the special features of this historical situation,

and the particular means by which the agreed increase in foreign

exchange earnings would be obtained (Section 2.5).

The support given by Eugenio Vidal, president of the

Association of Importers (Moran, 1974, pp.61, 72) is without doubt

the support of a permanent and unconditional partisan of increases in

the volume of foreign trade. The position of the president of the

Industrialists' Association, Walter Muller, is based upon the need for

an increased capacity to import in order to import intermediate goods

and new equipment for industry (Moran, 1974, pp.71-2, 86, 91, 185-6).

Muller himself represented industrial branches established many years

ago, and therefore to some extent able to compete adequately with
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limited quantities of imported substitutes. Besides, the SFF

hoped to benefit from the favourable exchange rates and other

policies usually carried out by Radical governments (Burbach, 1975;

Moran, 1974; Cavarozzi, 1975). The support given by politicians

of the Radical, Socialist and Christian Democratic parties has the

same roots: for the sake of industrial development (Moran, 1974,

pp.72, 86, 183).

The Conservative president of the Association of Exporters,

Octavio Larrarn, and the Liberal president of the National Society of

Mining, (SNM), Hernan Videla Lira, seem to have argued in favour of

the 1951-1952 policies giving reasons very similar to the above

described. However, the position of other exporters is more explicit.

The authorisation granted to Anaconda and Kennecott to deposit in their

New York bank accounts all proceedings of copper sales, and to bring

back to Chile only the equivalent of their local costs (this was

called "retornos parciales", partial returns) was attacked as a

"disgraceful privilege" (M. Puga Vega, quoted by Moran, 1974, pp.73-4).

Chilean exporters demanded a similar treatment to all exporters,

meaning either the abolition of the privilege (that is, the substitution

of total returns for the partial returns), or the extension of the

privilege to everybody (no prizes for guessing which alternative

Chilean exporters preferred). This position was supported by Mariano

Puga Vega, a Liberal congressman, and the Conservative Senators Correa

Larrain and Larrain Vial (Moran, 1974, pp.70, 73-4, 86, 183-4, 188).

According to Moran (1974), university professors and left

wing intellectuals supported the 1951-1952 policies because they
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considered these policies as a break with dependency, and the best

way to fight the deterioration of terms of trade between Chilean

exports and imports [See also Novoa Monreal, 1972; Tomic, 1974;

Vera Valenzuela, 1961).

Considering the political situation in 1951-1952, and the

wide range of opinions which seemed to be important in relation to

copper policy-making then, it is clear that the determination of the

total volume of imports and the determination of the total volume of

exports did not depend upon the same sector or group. However, there

was no conflict either, and a complex pattern of conflict resolution

could be avoided. The general support obtained by the 1951-1952

policies is explained because the increase in foreign exchange earnings

was acceptable to most industrialists. Needing the additional foreign

exchange, they felt able to strongly affect the decisions about its

destiny, through the political control of the Central Bank. These

policies were accepted also because the way the increase in foreign

exchange earnings would be obtained was ideologically acceptable to

left wing and nationalist circles. Finally, the acceptance of the

1951-1952 copper policies is explained by the support of sectors and

groups which would support any measure leading to an increased volume

of foreign trade (importers), and by the support of sectors and groups

seeking their own particular goals, which were only laterally related

to the main issue (exporters).

So this was a period when a lot of factors favourable to the

new policies coincided: the several years old hunger for foreign

exchange, a point of inflexion in the evolution of industry, the control



of the government by a pro-industrialist coalition, and the

opportunity offered by the unilateral United States government decision.

We think that this explanation of the general success of the Washington

Agreement and the sales monopoly with Chilean public opinion is a

step forward in relation to explanations based on the broad influence

of the ECLA-Prebisch theory of the "deterioration of the terms of trade

for raw materials" or the feelings of "dependencia". The impact of

academic positions is important, but it certainly does not deserve full

credit for the historical developments we are discussing.

The 1951-1952 changes in copper policy were possibly the

landmark which definitely forced the copper companies to reduce their

investment in Chile, although there is evidence that this decision

could have been taken before (Section 3.10). In any case, it seems

clear that by 1955 Anaconda and in particular Kennecott were very

unwilling to undertake new risks in their Chilean operations (McCarthy,

1964, Girvan, 1972 and 1974, Baklanoff, 1975).

3.12.4 The Ibanez Government and the Nuevo Trato (1952-1956).

In 1952 Ibanez was elected President, and at the beginning

of his term he chose his ministers from left wing political parties or

from personal followers. It is important to notice that both the

Radical governments (1938-1952) and Ibanez had as a fundamental

support the farmers from the Southern region of the country, which

produces cereals, dairy produce and meat. This agricultural region

is much more domestic-market oriented than the Central region, which
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enjoys warmer weather and produces mainly wine and fruits, and

where the farmers and landowners tended to belong to the Conservative

Party. For the different markets they served, as well as due to

differences in productivity, Southern Region farmers tended to

support foreign trade minimising policies, while farmers from the

Central Region were more likely to support increases in the volume of

foreign trade. The first years of the Ibahez government (1952-1955)

were characterised by very low volumes of foreign trade. During

the war years, the average volume of imports per year was 263 million

dollars (1943-1945). In the next period (1946-1951) this average rose

to 343, and for the beginning of the Ibahez administration (1952-1956)

it fell to 254 (all figures in million dollars of 1961, Statistical

Appendix).

Foreign-trade maximisers who had been frustrated in the

earlier period by the failure of the copper sales monopoly were now

frustrated by the very careful foreign trade policy of the Ibahez

government, (here 'careful' means small in volume, but not efficient

from the economic, administrative or any other point of view). Between

1952 and 1956 the net foreign exchange availability was 2062, and

actual imports only 1967, with a Balance of Payments surplus for the

period of 95 million dollars.

In 1955, three important different but connected developments

occurred. First, there was a sharp shift in the current economic

policies (among them, a devaluation and general liberalisation of trade,

together with measures in order to reduce the complexity of the
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multiple exchange rates system). These policies were advised by

the Klein-Saks Mission and were expected to make easier the obtaining

of foreign credits. Second, the Nuevo Trato copper legislation was

passed, containing several concessions to the copper companies but

without concrete requirements for the companies to increase output or

new investment. Third, a representative of the metallurgical industry

is substituted for the representative of the old industrialist groups,

as president of SFF. All three developments are discussed below.

Moran (1974) has explained the Nuevo Trato copper

legislation as a big propaganda effort by the right-wing parties in

the Congress and by the business associations in order to suggest that,

if a "good investment climate" was to be successfully applied to the

copper companies, it would also give favourable results if applied to

Chilean businesses. So, it would be quite likely that the turn to

conventional foreign trade and other policies by the government was

influenced by this propaganda. However, this explanation, purely in

terms of ideological influences, although correct is far from complete

(Section 2.5). By 1955, the restrictions on a foreign trade

maximising policy were already ten years old (fifteen, if the Second

World War imports-shortage is also considered). So, nothing had

changed in the fundamental ground of foreign trade: both foreign

exchange earnings and expenditures were below the expectations of

many sectors and groups. On the other hand, fundamental political

changes had occurred: the absolute domination of the Radical Party

ended in 1952; the influence exerted by left wing parties as minor

partners in a coalition with it ended in 1948; and the homogeneity
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of the party of Ibanez's followers (the Partido Agrario Laborista:

Labour and Farmers Party), which was never very strong, had been

undermined. The unchallenged hegemony of industrialists, farmers

basically oriented toward the internal market, and state bureaucrats,

who had governed since 1938 (Section 3.12.1) was definitively broken.

In 1955 the traditional right wing parties, Conservatives and

Liberals, took control of many levers of power in the government, and

in 1958 they also took control of the Presidency.

Meanwhile, the developments within the industrial sector

had a rather different complexion. In 1955 a representative of the

metallurgists was substituted for the representative of the old

industrialists as president of the Industrialists' Association. This

is an incident which marks the end of the hegemony of old-type

industrialists and the consecration of the hegemony of new sectors, not

basic consumer goods oriented any longer, but now consumer durables,

intermediate and capital goods oriented (Cavarozzi, 1975, pp.246-254,

272-277). The retiring president of the SFF had been there for almost

20 years. However, he was fired by representatives of the metal

industries, which required a lot of additional state protection, in

relation to foreign competition, and cheaper investment goods and inputs

(Section 3.5, and Cavarozzi, 1975; Moran, 1974; Stallings, 1975).

The sectors supporting the Nuevo Trato do not form as large

and heterogeneous a group as in the case of the 1951-1952 Washington

Agreement and sales monopoly. Besides, they can be divided in two:

the sectors defending the Nuevo Trato as it was finally passed, that
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is, without demanding any concrete commitment to new investment

or production increases from the copper companies, and the sectors

that wanted the companies' obligations clearly specified. Behind

this apparently unimportant difference, the old conflict between

foreign trade maximisers and minimisers is again present. Indeed,

supporting the Nuevo Trato as it was finally passed was equivalent

to supporting the foregoing of important increases in foreign exchange

earnings via the copper sector. On the contrary, to support demands

that the law should require concrete investment commitments from the

companies was equivalent to pushing for increased foreign exchange

earnings via copper exports. We stress that what was at stake was

the taking or foregoing of an increase in foreign exchange earnings

via copper exports, because sectors and groups supporting an increase

in foreign exchange earnings via foreign capital inflows were in

favour of the Nuevo Trato as it was finally passed. We come back

to this problem below.

When the Nuevo Trato was discussed by the Congress, in

1954-1955, it was clear that, if the companies obligations were not

concretely specified, Anaconda and Kennecott would not make any

significant new investment in Chile. Therefore, it was clear from

the beginning that the Nuevo Trato would not bring significant increases

in foreign exchange earnings via copper exports. Several elements

back this affirmation. First, this was the opinion of New York

stockbrokers, exposed by a Senator during the discussion of the

proposed Nuevo Trato legislation (Moran, 1974, pp.122-3). Second,

tax incentives in the Nuevo Trato were contcmp1ated for production
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increases using installed capacity, but no tax reductions were

provided as incentives to capacity increases (Girvan, 1972; Moran,

1970; Vera Valenzuela, 1961). Third, after the Nuevo Trato was

passed, no attempt was made to interest other multinational mining

corporations, in addition to Anaconda and Kennecott, in taking

advantage of the new legislation (Moran, 1974, pp.116-8). Fourth,

it has been estimated that if the Chilean government had engaged in

bargaining with Kennecott, instead of passing the Nuevo Trato law,

fiscal revenues would have been larger by an amount between 44 and

76 million dollars (Moran, 1974, pp.195-6, and 1974b). Fifth,

during the discussion of the Nuevo Trato, a tax reduction so high

was proposed, that, if approved, increased profits would not be

collected by the copper companies, but by the United States government

(Moran, 1974, pp.192-3). Sixth, the net result of the Nuevo Trato

was a small increase in copper production and foreign exchange earnings

via copper exports, and a very large (in relative terms) increase in

the volume of net foreign capital inflows. The country received a

large volume of official and short-term private loans. More

important, it also received important volumes of direct foreign

investment (Burbach, 1975, pp.162-3, 258-9; Cavarozzi, 1975, pp.292-3,

342-3; Mamalakis, 1971, p.408; Statistical Appendix).

Our points first to fourth strongly suggest that the

sectors and groups supporting the Nuevo Trato as it was finally passed

were not really interested in copper production increases. They were

at any rate much more interested in the propaganda impact described by

Moran.
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"These US enterprises that have come to
Chile are not religious congregations,
nor cultural or scientific institutions,
nor welfare foundations. They are the
largest, most powerful and best-managed
commercial and industrial enterprises in
the world of private capital, which have
come in search of attractive and secure

investments. I think, in consequence,
that it is an inexplicable error to deny
that, when they are given adequate incentives,
safeguards, and legitimate guarantees, they
are going to feel compelled to work and to
earn money. These companies are directed
by the most able and talented men in matters
of commerce and trade. They are not directed
by mystics or philosophers who come to Chile
for sentimental reasons. They come to fulfil
their destiny, to realise what is inherent in
their nature, to exploit to the maximum their
capacity of production."

(Senator Aldunate of the Liberal Party, Historia
de la ley 11,828, vol. 1, September 15, 1954,
p.3951, quoted by Moran, 1974, p.95)

The number of supporters of the Nuevo Trato who really believed in

their own rhetoric is not important at this stage. As Moran himself

puts it:

"There is a problem here in separating out
ignorance and error from complicity. Probably
many of the representatives of the Conservative
and Liberal Parties that were so strong in
Congress actually believed their own rhetoric
about 'good investment climate' and would not
have written the Nuevo Trato exactly as they
did if they had known just how disastrous the
results would be. But in their eagerness to
argue that low profits, high taxes, and state
intervention were the causes of their own tepid
economic performance, they were negligent in
looking closely at the implications of their
proposals for the foreign copper sector. And
they ignored prominent dissenters from their own
ranks who argued that their projections and
promises about foreign behaviour were self-
deceptions."

(Moran, 1974, pp.196-7)
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In relation to the question: How generalised was this self-deception?

Moran thinks, even against the information he provides himself, that

self-deception was frequent. However, his information and that

provided by other authors, especially if analysed within a conceptual

framework richer than Moran's, suggest that self-deception was far

from general, and, in some key cases, more often than not it is

attempts to deceive others that we find, instead of attempts at self-

deception. To anyone not falling victim to self-deception, to

support the Nuevo Trato as it was finally passed was equivalent to

supporting the foregoing of increased foreign exchange earnings via

copper exports. While, on the contrary, to oppose the Nuevo Trato

was equivalent to pushing for increased foreign exchange earnings

via copper exports, if self-deception was not present.

Furthermore, our points fifth and sixth suggest that another

goal may have been pursued by some Nuevo Trato supporters. In fact,

points fifth and sixth (the latter in particular) suggest that the

Nuevo Trato was instrumental in the increase of foreign capital

inflows during the late 1950's and 1960's.

Moran (1974) mentions 22 supporters of the 1951-1952 copper

policies, but only 13 supporters of the Nuevo Trato (among them, two

with hesitations) and eight opponents. It is clear that in 1955 there

was not unanimity. At this stage, it is difficult to go into the

motives behind each position, especially if self-deception is present.

However, the analysis of the positions of industrialists is helpful.

If no self-deception is assumed, these positions are completely coherent
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with the model of foreign trade policy-making we have been

discussing, and with the way this model has been applied to the study

of the developments of 1955.

While Walter Muller opposed the Nuevo Trato as it was finally

passed, his successor as president of the SFF, Domingo Arteaga, supported

it. Americo Simonetti, a metal industrialist who had received strong

support from CORFO, and who was one of the leading defenders of CORFO

in the SFF, opposed the Nuevo Trato. Sergio Undurraga Saavedra, an

executive with the Edwards Bank, supported the Nuevo Trato, in a book

published in 1967. Senator Duran, connected to cellulose and paper

industries, strongly opposed the Nuevo Trato. (Burbach, 1975, pp.86-7,

162-3, 243, 258-9; Moran, 1974, pp.96, 191, 195; Undurraga Saavedra,

1967, p.134, Gutierrez, 1977, p.62). The positions of all these

persons in relation to the Nuevo Trato are coherent with our conceptual

framework and its application to 1955. We have already said that

industrialists in the older industrial branches tended to be relatively

more foreign trade oriented than metal industrialists. The competitive

position of the former in relation to imported substitutes, was

stronger. The need for additional state protection, in the form of

cheaper 'essential' imports and more expensive 'competitive' imports,

provoked the substitution of Arteaga for Muller by metal industrialists

in the SFF precisely early in 1955. This explains the positions of

Muller (against) and Arteaga (in favour) with respect to the Nuevo

Trato. The case of Simonetti is different although no less clear.

Since the Development Corporation was created in the late 1930's, an

important volume of copper-export-earned foreign exchange always went
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to industrial activities, through loans from CORFO. The links

between CORFO and Simonetti explain Simonetti's opposition to the

Nuevo Trato. The Edwards group, which has important banking,

industrial and other interests, achieved a crucial agreement with

foreign investors (International Basic Economy Corporation, IBEC)

around 1960, at least partly as a result of the favourable inter¬

national climate of opinion faced by the Nuevo Trato, which explains

the position of Undurraga Saavedra. Finally, representatives of

industries with large natural comparative advantages were in favour of

foreign trade maximisation, and therefore against the Nuevo Trato,

which would explain the position of Senator Duran. We will come

back to this discussion in Chapter 5.

Supporting the Nuevo Trato we find the executives and

representatives of the copper companies, politicians of the Conservative

and Liberal Parties, the new president of the SFF, presidents of the

CCC and the Institute of Mining Engineers, the Minister of Finance

and the president of the Confederation of Production and Commerce, a

super body including all principal business associations, and whose

interventions in public life are reduced to themes where a minimum

agreement is required between these different groups: farmers,

industrialists, miners, importers, exporters, etc. (Menges, 1966).

Among the opponents of the Nuevo Trato as it was passed we find

politicians of all the other political parties, the president of the

SNM, the former president of the SFF, a future president of the

Confederation of Production and Commerce, and others. We have not

been able to identify whether the support given by the president of

the Association of Importers was unconditional or not.
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So, there are other elements which contribute to explaining

the acceptance of the Nuevo Trato by important sectors of Chilean

public opinion, in addition to Moran's theory of the shifting balance

of power between host governments and foreign companies (a balance

which would be heavily weighted in favour of the companies in 1955),

modified by the propaganda effort of the right wing parties trying to

advance their own particular interests. It may be true that many

unconditional supporters of the Nuevo Trato had as their principal

objective this propaganda effort (no matter whether they finally

believed their own rhetoric or not. Possibly some of them did believe

that new investments in the large-scale copper mines would follow,

while the most lucid did not). But there were also many sectors and

groups which wanted a real increase in the volume of foreign exchange

earnings, via higher copper exports and explicit commitments from the

copper companies to new investment and production increases. Among

the latter we can further identify two groups: unconditional foreign

trade maximisers, and sectors of industrialists expecting to channel

at least some of the increased foreign exchange earnings towards

industrial development (Duran, Miiller, Simonetti). Another sector,

the one formed by supporters of a foreign trade reduction, either

unconditional or just recommended in the particular circumstances of

1955, did actively support the Nuevo Trato, or at least they did not

strongly oppose it. And they would have failed to oppose it because

they expected that no increase at all in the exports volume would

come from it, and therefore the Nuevo Trato would not be a threat for

them. (Arteaga). Finally, sectors interested in higher foreign

exchange availability via higher foreign capital inflows supported the
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Nuevo Trato (Undurraga Saavedra). Moran has estimated conservatively

that the cost in foreign exchange earnings lost to the Chilean economy

was between 44 and 67 million dollars in the first five years. He

has not estimated what the loss would have been had the proposal by

Senator Larrain Vial prospered, to reduce taxation to about 31 per

cent. Probably almost twice as large as it effectively was, with the

addition that this would not have been a profit for the copper

companies but would have been all collected as taxes by the United

States government. On the other hand, the Nuevo Trato produced a

most favourable impression in US and international financial circles,

and it facilitated a large flow of new external credits to Chile. By

1957 this had developed so as to provoke what has been called "an

import extravaganza" (Mamalakis, 1971, p.408). So, foreign-trade

maximisers who supported the Nuevo Trato made the propaganda they,

wanted to, but they also got an increased foreign exchange supply after

all. As this increased foreign exchange came through credits, and

not through increased copper exports, some sectors benefited more than

others, while some sectors may also have been jeopardised (for example,

the miners in the large-scale copper sector, the Development Corporation,

or industrialists getting loans from it: by law a share of copper

earnings was always allocated to CORFO industrial programmes). Among

the beneficiaries were all industries with foreign links, or subsid¬

iaries of foreign corporations. In the early days of import-substitution

industrialisation, foreign loans to industry came through CORFO, while

from now on they would instead come directly to the borrowing firm.

So, a final impact of the Nuevo Trato would have been to speed up the

path of integration and re-integration of the Chilean economy to the
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world market, through foreign participation in new industrial

developments (Appendix 5), and foreign financing of an increased

volume of imports of all types. This is discussed later on.

This was going to be the last time when the traditional

right wing parties would completely identify their goals with those of

the US copper companies. The copper companies had never been an

important instrument of this long-term process of integration - re¬

integration, except for the volumes of 'returned value' they generated,

and besides, since this process would develop especially through the

most dynamically growing industrial branches, the traditional right

wing parties, formed in the nineteenth century and still keeping most

of their initial features could hardly play a leading role in this

process.

3.12.5 From the Nuevo Trato to Agreed Nationalisation (1957-1969).

Nineteen fifty-seven was the year with the lowest rate of

growth in the GDP since the Second World War. This year, with its

'import extravaganza', is also a landmark in the history of Chilean

foreign trade. During the war years, the average volume of imports

per year, in million dollars at 1961 prices (1943-1945) was 263. In

the next period (1946-1951) the average rose to 343. For the years

1952-1956 it fell again, to 254. But in the period 1957-1963 it

doubled, to an average of 513 million dollars per year. And in our

final period, 1964-1969 the average imports per year amounted to 690

million dollars.
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The net foreign exchange availability had increased so

much, that it allowed the Alessandri government to maintain the

aggregate exchange rate constant in monetary terms for three years,

from late 1958 to late 1961. Naturally, at the end of this three-

year period the foreign exchange reserves had been exhausted, and the

aggregate exchange rate was undervalued by 39 per cent, in relation

to 1958 (Ffrench-Davis, 1973, Table 33, col.8, p.248). But a golden

dream for importers had come true in the meantime. In an effort to

maintain this rhythm of imports, negotiations were held between the

copper companies and the government in order to obtain from the former

an increase in copper exports. The companies asked in return for a

commitment that the Nuevo Trato conditions would be kept for a period

of 20 years. In the meantime the Nuevo Trato had failed to fulfil

its supporters' promises. Between 1955 and 1960 copper production and

exports had increased by 20 per cent, but they were below the 1943

volume until 1959 and 1960, the production increase being achieved by

a higher level of employment of installed capacity. There had been

no new investment, with the exception of Anaconda's new mine, El

Salvador, which had replaced the exhausted Potrerillos mine. After

leading Conservative politicians had proposed the nationalisation of

large-scale copper mines, according to Moran (1974), as a reprisal

against the Alliance for Progress support of Agrarian Reform, the

Alessandri government was unable to fulfil this requirement. Instead,

the Congress passed a tax increase to copper sales. This situation

is extensively discussed in Chapter 5. Finally, after 1964 an

agreement for copper production increases and state participation in

the property of the mines was reached between 1965 and 1969. In
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that year also the Andean Pact was formed, which would provide an

important market for 'non-traditional' exports. (Griffin, 1969;

Hoelscher, 1977).

3.12.6 A Conceptual Framework for the Analysis of Copper and

Foreign Trade Policy-Making and Concrete Policies in

Short-Term Periods.

The last part of this Chapter, Section 3.12, has attempted

to test the conceptual framework for analysing copper and foreign trade

policy-making, which had been proposed in Section 3.11, by applying it

to concrete historical periods.

The application of the conceptual framework to the period

between World War II and the late 1960's, in particular to the study

of the 1951 Washington Agreement and the 1952 copper sales monopoly,

and the 1955 Nuevo Trato, suggests that this conceptual framework is

a powerful analytical tool.

The analysis of the 1951-1952 and 1955 developments clearly

shows the different roles played by economic sectors and groups,

political parties and governments. To a large extent it has been

possible to identify concrete sectors and groups with conditional or

unconditional foreign trade maximising or minimising positions. At

the same time it has been possible to identify the positions of

particular sectors and groups, in relation to different fields or

levels of decision: allocation of foreign exchange, determination of
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the total volume of imports, and determination of the total volume

of exports; and to the respective principal policy tools: differ¬

entials between individual exchange rates within the complex multiple

exchange rates system, average aggregate exchange rate, and copper

policies. The working of the relationship between copper exports,

'essential' imports and 'competitive' imports has also been shown in

practice.

The conceptual framework employed reveals itself as a

significant step forward in relation to analyses basically founded

upon ideological propositions (feelings of dependencia or theories of

deterioration of the terms of trade in 1951-1952, or propaganda in

favour of a good investment climate in 1955).

3.13 SOME CONCLUSIONS OF THE CHAPTER: PRINCIPAL FEATURES

OF THE ECONOMY, CONCEPTUAL FRAMEWORK FOR THE ANALYSIS

OF COPPER AND FOREIGN TRADE POLICY-MAKING AND

UNANSWERED QUESTIONS.

The discussion of the principal features of the economy has

hopefully contributed to making clear several important points. First,

the impact of imports upon industrial and general production is

ambivalent. On the one hand, some imported intermediate and invest¬

ment goods are essential for local production. On the other hand,

imports of goods competitive with domestic industrial production tend

to reduce the share of the internal market supplied by this local

production, and therefore, they tend to have a depressive impact upon
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it, after the appropriate time lags. Protection granted to local

industry was very high.

Second, several reasons make it almost impossible for foreign

trade policy-makers to get an imports mix (or imports structure)

totally satisfactory to industrialists: difficulties in separating

out 'essential' from 'competitive' goods; preferences of high-income

consumers for newly-developed sophisticated imported consumer goods;

and opposition of the International Monetary Fund to implicit or

explicit multiple exchange rates systems. The failure of the Central

Bank to provide a perfectly adequate complex multiple exchange rates

system to encourage import-substitution industrialisation is related

to the permanent and generalised situation of excess capacity in local

industry, although the main reason for this problem seems to be

structural deficiencies intrinsic to the Chilean process of industrial¬

isation.

Third, even the total volume of imports is a variable whose

control is often beyond the reach of policy-makers. Usually imports

tend to be as high as the net volume of foreign exchange availability.

Therefore, the total volume of exports (and copper exports) becomes the

fundamental variable in the determination of the total volume of imports

and a crucial variable in the performance of the industrial sector.

Fourth, it is possible to identify a very wide spectrum of

economic sectors and groups, in relation to the attitudes they adopt to

the volume of foreign trade. From defenders of an unconditional increase
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in this volume, to supporters of an unconditional reduction of it,

almost every possible opinion is represented, with different degrees

of strength. The total volume of imports and the total volume of

copper exports depend on different policy tools, are determined by

different government agencies, and are subjected to different

influences. Economic sectors and groups that control or influence

one of these variables (imports or exports) will use their power in

order to impose on the economy the volume they prefer in the other

variable (respectively, exports or imports) and in foreign trade as a

whole.

Fifth, the volume of copper production and exports depends

in the long run on several factors, not all of them policy tools

available to Chilean governments. The long-term growth dynamics of

Anaconda and Kennecott and the situation of the world market have a

fundamental role to play. Long-term conflict between the copper

companies and Chilean governments is likely to arise, a clear instance

of this conflict being the United States producers' price of copper.

Given this situation of long-term conflict it is wrong to assume a

direct relationship between net profits and production or new invest¬

ment in Chile. On the contrary, it would be wiser to expect an inverse

relationship between rate of profit and the performance of the copper

companies (in terms of either new investment or current production).

Sixth, the 'dependencia1 view stating that foreign exchange

scarcity is an absolute barrier to growtli (or the principal obstacle

to growth) does not seem to find support in the empirical evidence
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available. It is more realistic to accept that foreign exchange

scarcity is not more important than other, internal features in the

explanation of economic stagnation. To assume that foreign exchange

scarcity is an absolute constraint is not coherent with presenting

the achieving of an imports structure favourable to industry as a

policy problem (that is, if the foreign exchange restriction is absolute,

the answer to the policy problem is trivial: every dollar should be

used to import essential goods).

Despite the results obtained, we are still unable to answer

some fundamental questions. For example: since the imports structure

is not a policy tool, will an increase in total imports within the

historical structure have a positive or a negative impact upon

industrial production? Or upon the GDP? What variables (policy

tools or not) are likely to change the answer to these questions? Is

there a feedback effect, that is, are developments in the industrial

sector likely to have an effect upon foreign trade variables? What

role does investment play in the presence of generalised excess capacity?

How are the answers to the above questions modified by the application

of different historial foreign trade and general economic policies?

Mow are partial-equilibrium answers modified by a general-equilibrium

approach? The best way of attempting t'o answer these questions is

the statistical analysis of empirical data provided by the pertinent

time series over the relevant period. This is attempted through a

simultaneous equations econometric model which is developed, specified,
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tested and applied to the resolution of these and other problems

in the next chapters. In the following pages, we will try to

build the macro-model desired by Reynolds "If All Things Were

Possible" (1965, p.323).
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CHAPTER 4

THE ECONOMETRIC MODEL

INTRODUCTION

A survey of former studies on the relation between copper

exports and Chilean economic growth was carried out in Chapter 2.

Then, it became clear that two different classes of influence could

be identified. There is a short-run, direct and partial impact of

copper production (and exports) upon such variables as foreign exchange

availability, employment or taxation, or upon forward and backward links.

This immediate partial impact was studied by Reynolds (1965). But the

long-term, complete influence of copper exports on the Chilean economy

is far from being exhaustively described by this immediate impact.

Copper-exports-induced changes in the capacity to import are likely

to affect investment, industrial production, GDP (through channels

different from the straight impact upon mining output), or, for that

matter, most important macroeconomic variables. This long-term,

complete influence has been studied by Lira (1974, 1975). One of the

conclusions of Chapter 2 was that this influence should be studied

using a model of the leading macroeconomic relationships in the Chilean

economy.

Chapter 3 described and analysed the principal features and

elements which should be considered in any valid study. Thus, we
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discussed the links between essential imports and domestic production,

and between competitive imports and the share of the internal market

reserved for local industrialists. We also discussed the role of

the complex multiple exchange rates system in foreign trade policy¬

making, the links between capacity to import and total imports, the

effect of the long-term conflict between copper companies and governments,

and political elements in copper and trade policies in general.

In the present chapter we attempt to develop an econometric

model which, while making full use of the relevant statistical infor¬

mation available, will strictly follow the features and elements of the

economy analysed in Chapter 3, and, at the same time, will enable us

to identify the long-term complete relationships between the copper

export sector and the economy as a whole. The econometric model is

formed by a system of simultaneous equations, some of which are

stochastically estimated, and the rest of them are identities.

Stochastic equations explain copper production, copper exports, exports

other than copper of the Gran Mineria, net services payments to

productive factors abroad, total imports, imports of capital goods,

imports of intermediate goods, total investment in machinery and

equipment, industrial production, and the rate of increase in the price

level. A full discussion of the theoretical and empirical consider¬

ations behind each specification is present below.

In addition to the regression considered as the best fit,

other regression results are given in the respective section, and in

Appendix 1. Both ordinary least squares (OLSQ) and Cochrane-Orcutt
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(CORC) estimates have been obtained, although in most cases only the

better results are presented. The CORC technique deals with first

order autocorrelation of residuals. In most cases, the presence of

distributed lags has been tested. Two lag distributions have been

considered: exponentially decreasing and polynomial distributed lags.

Sample sizes are in most cases between 25 and 30 (annual observations

for the period between the early 1940's and the late 1960's). To

avoid simultaneous equations bias, the specifications accepted as best

fits, as well as good-but-not-the-best fits, have been estimated again

using two-stages least squares (TSLS). The best among the TSLS

estimates have been incorporated into the general model, which has

been completed with the appropriate identies or definitions. Before

presenting the equations, a short explanation of the Cochrane-Orcutt

iterative technique (CORC) and the distributed lags would be con¬

venient. The CORC technique deals with suspected first order serially

correlated errors. The theoretical way of dealing with this problem

is transforming the original data by the autocorrelation coefficient,

r. Then, the results of an ordinary least squares (OLSQ) regression

carried out with the transformed data will not be affected by auto¬

correlation. In practice the r coefficient is unknown. In the

CORC iterative technique, the series employed in each iteration (which

is an OLSQ regression) are generated by transforming the original data

by the r coefficient estimated in the preceding regression. The

procedure is repeated until convergence, that is, until the estimated

r coefficient becomes stable. All OLSQ regressions in this chapter

have been repeated using CORC (Econometric Software Package, n.d.).
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The model uses two lag distributions: exponentially

decreasing lags and polynomial distributed lags. The former have

a simpler algebraic expression, but they are useful only when the

impact of the first lag is very strong. If we expect that the

bulk of the response to changes in explanatory variables will take

longer than one period, or that the lag distribution will be

relatively complex, polynomial distributed lags are likely to yield

a better fit. However, this is only at the cost of increasing the

number of regressors and reducing the number of useful observations.

In the OLSQ and CORC modes we use Almon polynomial distributed lags,

which are automatically generated by the computer package (Cooper,

1972b, Econometric Software Package, n.d.; Amemiya and Morimune, 1974).

Only quadratic (second grade) polynomials are tested in this research.

Further properties of these different lag distributions are mentioned

later on in the chapter.

After estimating the general model, we have applied it to

the obtaining of a control solution and to the analysis of multipliers.

Non-stochastic simulations were used. This stage implies a further

test of the model. When obtaining the regressions considered as

best fits, each equation was tested separately. Now we further

test the model, taken as a whole. At the same time, conclusions are

reached which will be of particular interest to us in Chapter 5. The

control solution allows us to compare simulated with historical time

series, and our general model with other models. Short-, medium-, and

long-term multipliers show the respective impact of different kinds

of changes in exogenous variables, some of them policy tools, upon
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variables internally generated by the model. We also discuss

some properties of the model related to its stability. A very

clear picture of both advantages and limitations of the econometric

model is thus achieved. This leaves us in a position to apply

the model for solving the fundamental questions of the research,

which is attempted in Chapter 5.

Statistical series used in the estimations, and their

sources, are presented in the Statistical Appendix. Chilean data

have been criticised by several authors (Ballesteros and Davis, 1963;

Ffrench-Davis, 1973; Mamalakis, 1976; Munoz, 1968. See also

ODEPLAN, 1960-1968, or 1960-1971). A large part of this criticism

refers to the validity of official price indexes. However, Behrman

has obtained correlation coefficients between these official indexes

and the more realistic alternative indices calculated by Ffrench-Davis.

All correlation coefficients were higher than 0.97 (Behrman, 1977,

pp.82-3). When presented with a choice of different time series

for the same empirical variable, we have always preferred the most

reliable rather than the official series, although Behrman's

correlation coefficients suggest that the use of official series is

unlikely to harm the validity of the results, at least in the case

of price indices.
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4.1

4.1.1

SPECIFICATION AND ESTIMATION OF STRUCTURAL EQUATIONS.

Production in the Large-Scale Copper Mines (Gran Mineria).

All references to copper production and exports in this

section are related to physical quantities (metric tons). We assume

that exports and sales are the same variable. No allowance is made

for sales to the domestic, market, for, even in the years when these

sales were relatively large, above the usual two or three per cent of

total sales, most of these domestic purchases were finally exported

after a modest further stage of local fabrication (Tomic, and Ffrench-

Davis, both in Ffrench-Davis and Tironi, 1974, pp.30, 32, 137, 145-6,

155) .

Production and exports are variables extremely alike. For

the period 1940-1970, a sample of 31 observations, the average annual

production was 427000 metric tons, and the average annual exports,

425000 metric tons, which means an annual average difference of 2000

metric tons, slightly above 0.4 per cent of either production or

sales. The year-to-year similarity is not as remarkable as the

average, but it is still important, the correlation coefficient being

0.902, and the Theil's inequality coefficient, 0.03646.

The copper sector is represented by two equations, one for

production and one for exports. One of the equations represents

this particular relationship between production and sales, while the

second equation attempts to describe the elements, exogenous to either
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production or sales, which contribute to explaining exports, since

exports contribute to explaining output. In the model copper exports

affect production through the impact of the first variable on accumulated

unsold copper stocks, and these accumulated stocks affect negatively

production in the following period. Let accumulated unsold copper stocks,

(ACCUM) be the difference between production and sales, both variables

accumulated since an initial period 0.

t
ACCUM = SUM (Production). - SUM (Sales)

i=o i i=0 i

This is equivalent to define accumulated stocks in period t as the sum

of accumulated stocks in period t minus 1, plus the difference between

production and sales in period t.

ACCUM^ = ACCUM ^ + Product ion^ - Sales^.

Production in period t will depend on the volume of stocks accumulated

up to the period t minus 1, and on other variables.

Production = f (ACCUM^ , etc.)

Although production follows sales, it is nevertheless a supply function

and as such it should be affected by price, as, in due course, Chilean

production is likely to affect the world price. So, there would be a

feedback impact since the volume of Chilean production is not insignificant

in relation to the total world supply. The world price would affect

positively Chilean production, while Chilean production would affect

negatively the world price. It is most likely that the first lag (from

price to production) will be far longer than the second one (from
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production to price). Production fluctuations are easily predicted by

the market, while actual production increases in response to excess

demand take up to several years to materialise. We have been talking

here of the impact of price in the long run, for the short term response

to price changes, or at least to price falls, is likely to be perverse,

as is discussed below.

Finally, there is a third variable influencing copper production:

it is the rate of net profit of the copper companies in their Chilean

operations. Contrary to intuitive thought and elementary textbooks,

the rate of net profit does not affect production positively. In our

period of interest (the variable 'rate of net profit' is available between

1945 and 1967), and given the particular conditions of the Chilean

situation, the rate of net profit in the large-scale copper mines

influences the volume of output negatively. This kind of relation is

not as theoretically unthinkable or empirically unusual as one could

think (Section 3.10). Large-scale copper mines are capital intensive

businesses; when new or after expensive modernisation drives they must

allocate huge volumes to amortisation payments, or, even if they do not,

managements are always forced by the stockholders to obtain acceptable

levels of profit rates. This is the reason why the short-term response

of production to price changes is in most cases perverse: price falls

provoke increases in production so as to maintain the profit volume and

rate.

"... mines tend at all times to operate at maximum
operating capacity - they are capital intensive and
are usually committed to heavy debt repayments.
To maintain these commitments, therefore, when prices
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are low their only alternative is to high-grade
their ore, producing more copper content for
the same amount of mine/mill capacity, and
putting more copper in the market when it is
least needed. Furthermore the cost of closing
down a mine on a care-and-maintenance basis is

very substantial - if reasonable ore reserves
exist mine operators will continue to produce
at a loss in adverse price conditions to the
point of insolvency. In a market where prices
fluctuate to the extent which occurs in copper
the chance of being saved at the last moment is
too great to miss. A further extension of this
principle determines the motives of the one
commodity exporting nations. Whatever the price
of copper and the long-term benefits of not over-
saturating the market they must maintain maximum
output and revenue to maintain the supply of
essential imports.
... both primary (copper] supply and demand seem
... to have perverse short-term price responses..."

(Waite, 1975, pp051-2)

It is basically a similar mechanism which determines the perverse

response of Chilean production to profit rate changes between 1945 and

1967, or at least during most of this period. Amortisation of debts

after some large investments, such as the development of the new El

Salvador mine, or the building of the electrolytic refinery at

Chuquicamata combined with the need to offer adequate dividends to stock¬

holders at a time when Anaconda and Kennecott were expanding into new

areas and the United States government watched carefully the operations

of large copper companies to regulate oligopolistic practices. Anaconda

and Kennecott were determined to make themselves independent of Chilean

governments' decisions or public opinion pressures (Indeed, Kennecott

had not started a single important new development in Chile for at

least sixteen years before the 1971 nationalisation, while expanding,

even in copper, in the United States and in other countries). So,

increases in the profit rate in the Chilean operations, sometimes designed

222



and carried out by the government as an incentive to production and

investment, failed to reach this objective, but instead they allowed

production reductions when the market was not at the highest point of

its cycle or when it was necessary for Anaconda or Kennecott to increase

production in the United States or somewhere else. On the other hand,

falls in the profit rate forced the companies to increase production in

the Chilean mines to maintain reasonable levels of repatriated profits

for dividends and expansion in several countries, and diversification.

(Of course, the companies became aware of the need to get independent

of Chilean influences when they felt threatened by increasing government

intervention and, since at least 1961 onwards, of impending national¬

isation) . Oddly enough, the first to propose nationalisation of the

copper mines, with a parliamentary majority to support it, was the

former chairman of the Conservative Party, Senator Francisco Bulnes

Sanfuentes, in 1961. On the other hand, in the very same year was

published the book by Mario Vera Valenzuela, possibly the most serious

academic effort made in Chile to that date to analyse the impact of

copper policies. This book was to become the most frequently quoted

by centre and left-wing political parties, and it does not propose the

nationalisation of the mines. The Bulnes Sanfuentes proposal has

been interpreted as a retaliation against the Alliance for Progress

support of Agrarian Reform. (MacCarthy, 1964; Girvan, 1972; Moran,

1974; Gedicks, 1973 and 1975; Ash, 1973; McNicol, 1973; Houthakker,

1970; Maite, 1975; Vera Valenzuela, 1961). See the section "Anaconda,

Kennecott, and Chilean Governments" in the preceding chapter. For

further analysis of this long-term conflict between copper companies and

223



Chilean governments (Section 3.10). All these reasons explain the

negative impact of the rate of net profit on the level of output.

This is only a logical consequence of a special combination of parti¬

cular elements, plus the fact that the copper companies are not

interested in maximising profits in their Chilean operations, but

rather in the maximisation of profits on an international scale. These

two objectives are not necessarily always the same. At least in the

case of manufacturing, there seems to be enough econometric evidence

demonstrating that local subsidiaries of international companies do not

optimise their behaviour independently, but rather following a model of

global maximisation (Jenkins, 1977; Stevens, 1969). Our results

suggests that this is a feature which may also apply to Chilean sub¬

sidiaries of United States copper mining corporations during our period

of interest, an hypothesis mentioned by some authors, but, to the best

of our knowledge, never subjected to econometric verification before.

But, as was the case with price, a feedback effect is also

likely to be found here: the profit rate would affect negatively the

volume of production, but the volume of production will influence posi¬

tively the rate of profits. Again, the first lag (from profit rate to

production) will probably be longer than the second one (from production

to rate profit). In fact, there is no lag at all in the latter case,

since profits are materialised the same year production has increased.

Let: CMC: copper production, large-scale mines (Gran Mineria),
thousand metric tons.

USPP: United States producers' copper price, dollar
cents at 1961 prices per pound.

RATI:: rate of net profit, measured as the quotient between
net profit and book value, in the Gran Mineria.
Both net profits and book value in million dollars
at 1961 prices.
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Almon polynomial distributed lags are employed in the case

of copper production. Good fits are obtained with lag distributions

of five periods (four lags) for RATE and USPP. One-year lagged ACCUM

is also included. OLSQ and CORC results are given below.

EQUATION 1.1. R2 : 0.9322, DW : 1.6248, n : 19, OLSQ, years :1949-67.

No. of lags Constant ACCUM RATE USPP

0 596.136 226.8 -9.011

( 92.640) ( 90.71) ( 2.171)

( 6.435) ( 2.501) (-4.149)

1 -0.570 -364.1 -1.738

( 0.278) ( 76.31 ) ( 0.879)

(-2.052) (- 4.771) (-1.977)

2 -671.9 3.358

(105.4 ) ( 1.269)

(- 6-373) (2.645 )

3 -696.6 6.276

( 90.68) ( 0.889)

(- 7.682) ( 7.060)

4 -438.2 7.018

(114.1 ) ( 1.638)

/—sooobO1 ( 4.285)

Values below each estimated regression coefficient are, respectively,

its standard error and the t statistic (between parentheses).
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EQUATION 1.2. The fit considerably improves when The Cochrane-Orcutt
iterative technique is used, instead of ordinary least
squares.

R2 : 0.9506, I)W : 1.6830, n : 18, CORC, r: 0.17455, years: 1950-67.

No. of lags C ACCUM RATE USPP

0 700.151 290.8 - 9.848

(106.689) ( 81.82) (2.031)

( 6.563) ( 3.554) (-4.849)

1 -0.5364 -305.2 -2.946

( 0.2237) ( 71.36) (1.048)

(-2.398 ) (- 4.277) (-2.811)

2 -647.7 2.254

( 96.59) ( 1.187)

(- 6.705) ( 1.899)

3 -736.7 5.753

( 92.98) ( 0.815)

(- 7.923) ( 7.058)

4 -572.1 7.550
'

~

(123.8) ( 1.470)

(- 4i620) ( 5.137)

It is important to notice that two different types of long-term elasticities

may be estimated. They could be respectively named direct-impact price

and profit rate elasticities, and total-impact price and profit rate

elasticities, according to whether they do not or do incorporate the

feedback effects discussed above. For example, the price elasticity

should include in principle the coefficients of USPP (-3) and USPP (-4)

only, if the calculus of the elasticity is to be coherent with the long

delay in the production response to price changes. But there will be a
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second impact, now from production to price. The sign of the new

impact being the opposite to the first one, the total sum of lagged

price coefficients will be smaller, and the new estimated elasticity,

smaller also. At the point of means, direct-impact price and profit

rate elasticities are 0.948 and - 0.859, while total-impact price and

profit rate elasticities are 0.036 and - 0.748. The huge drop in the

total impact long-term price elasticity is due to the large feedback

effect, which makes a total sum of coefficients fairly small. Our

fits are systematically better when the United States producers' price,

USPP, rather than the effective Chilean price, EFCHP, is employed.

Although the difference between these two prices is very small, the

simple correlation coefficients between each price and its one, two or

three years lagged version are always higher for the EFCHP in relation

to the USPP. This may contribute to explaining at least partially, the

better results given by the USPP in regressions with the price several

years lagged (See Appendix 1).

The above results represent an improvement in relation to

former estimations of the Chilean copper supply function. In Lira's

model (1974, pp.46-48) the variable "installed productive capacity in

the large-scale copper mines" is used. However, we have rejected the

possibility of employing a variable representing capacity, for this could

be done only by one of two methods. Either by adopting experts' opinions

of the kind of "capacity utilisation has been fairly constant around 90

per cent of installed capacity" (Lira, 1974, p.47, and 1975, p.83), or

by estimating capacity by the "trend through peaks" method, which looks

very much like circular reasoning: capacity is estimated by production
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peaks, and then production is estimated by following this capacity

measure.

Lira includes a dummy variable accounting for

"... the years immediately before the New
Treatment Law of 1955. In those years the
tough treatment for Companies had an effect
in depressing production."

(1974, p.48)

But, from the results of Equations 1.1 and 1.2 it seems that this

depressing impact on production is rather better represented by the rate

of profit than by a dummy, from the points of view of both the analytical

explanation and the amount of explained variability (Lira obtains a

2
multiple correlation coefficient R of 0.8788). His price variable

fails to reach a t value significantly high as to make the respective

estimated coefficient significantly different to zero.

Fisher, Cootner and Baily (1972, p.577) present a Chilean

copper supply function where the only explanatory variable in price (the

Chilean price received by producers, deflated by the Chilean wholesale

prices index). In their model the lags would follow a Koyck or geometric

distribution. Unfortunately, Fisher, Cootner and Baily do not offer
2

the multiple correlation R coefficient obtained. The long-run

elasticity is about 0.402, much higher than our total-impact long-run

elasticity, to which it is equivalent, but this is likely to occur if

some important explanatory variables are omitted, as it is the case with

their regression, where neither the depressing impact of Chilean
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governments' policies on production nor any other variable representing

long-term conflict has been included. Both Lira's and Fisher-Cootner-

and Baily's models for Chilean copper production are insufficiently

specified (in relation to the latter, see Ash, 1973).

4.1.2 The Large-Scale Copper Sector (Gran Mineria) Exports.

The traditional way of studying exports is to start by

determining a demand curve (Rhomberg and Boissonneault, 1965). This

demand would be elastic to both price and world income (whatever empirical

variables we may choose to represent them). As we cannot know the

theoretically desired quantities demanded at each possible price, the

formulation assumes that supply is perfectly elastic at the market prices,

which are exogenously determined. To make sense, the model requires

that exports ought to be a non-insignificant proportion of world supply,

because the lower this proportion the higher the price elasticity of

demand will be, up to the point where, exports being a minimal share of

total supply, the demand for these exports will be, in the limit,

perfectly elastic as well as supply. No equilibrium in the form of an

intersection point between the demand and supply curves will then be

possible (both curves would be parallel to the horizontal axis).

This model requires another strong assumption: a perfectly

elastic supply is equivalent to expecting that producers of this export

commodity in the pertinent section of the demand curve will have

constant unit costs, a feature which is hard to explain (a situation

where there are all kinds of productive factors idle, or some form of
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differential rent favouring local producers in relation to producers

abroad, or some other challenge to the "law of diminishing returns"

could be argued, but they are all features difficult to justify in

real life). Alternatively, it is possible to assume that exports

are just an insignificant amount in relation to production for local

consumption, and this could explain the infinite elasticity in the

exports supply curve. This assumption is not only a requirement of

the economic theory, but it arises from the needs of the econometric

estimation, since only by identifying empirical data for actual exports

with desired quantities demanded is the estimation of the demand curve

parameters possible (Working, 1973).

So, the estimation of the demand for exports, following the

lines of the Brookings Model (Rhomberg and Boissonneault, 1965) requires

two conditions: that the country's exports should be non-insignificant

in relation to total world supply, and that these country's exports

should be insignificant in relation to the volume of the commodity sold

in the domestic market. While the first condition applies reasonably

satisfactorily to Chilean copper, the second one certainly does not:

the whole Chilean copper production is sold abroad, and not even a

fraction of it locally. For this reason, it would seem that the

assumption of perfectly elastic supply in the case of Chilean copper

is not a realistic one. We have solved this problem by identifying

production figures with supply, while at the same time keeping the

Brookings Model identification of actual exports with demand. This

means that the observed similarity between Chilean copper production

and exports, lias to be considered as a similarity between supply and
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demand, and explained as such. In principle, we assume that the

price elasticity for both demand and supply is less than infinity,

although this condition is to be subjected to econometric verification.

Let: SALS: Large-scale mining copper exports, thousand
metric tons.

EFCI1PN: Effective price received by Chilean producers,
nominal. This price is based on the USPP, and
it differs from it mainly by the amount of small
premiums and discounts agreed between buyers and
sellers.

EFC1IP: Effective Chilean price, expressed in dollars of
constant value. It is formed by the quotient
between EFCIIPN and the United States wholesale

prices index. Dollar cents at 1961 prices per
pound.

WORLD: Non-Chilean supply of copper, that is, the
difference between total world supply and total
Chilean supply, thousand metric tons. (Our
income variable).

TOTAL: Total Chilean supply, formed as the sum of the
Gran Mineria supply plus the small and medium
mines supply.

LMEPN: London Metal Exchange copper price, nominal,
sterling pounds per metric ton.

EQUATION 2.1, R : 0.6288, DW : 1.7867, n : 30, OLSQ, years: 1940-69.

SALS = 305.436 + 0.1603 SALS(-l) + 0.0639 WORLD - 3.685 EFCHP

( 45.421) (0.1035) (0.0162) (1.179)
( 6.725) (1.5495) (3.950 ) (-2.058)

EQUATION 2.2. The nominal London Metal Exchange price is substituted
for the United States wholesale prices index as a
deflator for the nominal effective Chilean price.

R2 : 0.7212, DW : 2.1273, n : 29, OLSQ, years; 1941-69.

SALS = 86.157 - 0.1717 SALS(-l) + 0.0819 WORLD + 1619.23 EFCHPN
(59.5715) ( 0.1889) (0.0156) ( 415.62) LMEPN
( 1.446 ) (-0.909) (5.239 ) ( 3.896 )
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EQUATION 2.3. The total Chilean supply is substituted as the
explained variable for the large-scale copper
mining exports.

R2: 0.8851, DW : 2.0341, n : 28, CORC, r : 0.30216, years: 1942-1969.

TOTAL = 152.787 + 0.3941 TOTAL(-l) + 0.0534 WORLD + 0.249 EFCHP

(66.658) (0.1682) (0.0213) (1.740)

( 2.292) (2.343 ) (2.504 ) (0.143)

The comparison between Equations 2.1 and 2.2 gives results of great

importance. Neither EFCHPN nor LMEPN are good variables as represen¬

tatives of price, since they are expressed in nominal terms, that is,

dollars or sterling pounds of current value. They have to be deflated

to reflect price expressed in monetary units of constant value. The

United States wholesale prices index is a good deflator for USPP or

EFCIIPN since both these prices are expressed in dollars. The London

Metal Exchange price is a very specific deflator, but one which has great

significance for the copper industry. Our findings show that when the

London Metal Exchange price is substituted for the United States whole¬

sale prices index, as deflator for the nominal effective Chilean price,

there is an increase of ten per cent in the explained variability of

the regression, the t value of the price coefficient (that is, the

indicator of the significance of the estimated coefficient as different

to zero) almost doubles, and finally, the sign of the price regressor

shifts from negative to positive. There is only one way to interpret

these results. Namely, that the demand for Chilean large-scale copper

exports is affected by the London Metal Exchange price, rather than by

the United States producers' price, or the effective Chilean price.

The positive sign in the price regressor means that the LME price more

than compensates the impact of the effective Chilean price, while the

2 32



impact of the LME price is non-linear. Both the increased t value and

determination coefficient confirm this view. Rather than following

the deflated effective Chilean price, or, for that matter, the United

States producers' price, deflated as well, the demand for Chilean

copper exports of the Gran Mineria follows the London Metal Exchange

price as deviations from the effective Chilean price, and through a

non-linear relationship. A corollary of this conclusion is that,

whenever the USPP and hence the EFCI IP fell below the LMEP, since Chilean

copper of the Gran Mineria was priced at the EFCIIP, Chilean copper

exports were in short supply, and then, as Mr. Raul Saez puts it "the

only tons of copper which we cannot sell are the ones which we fail to

produce." (Quoted by Moran, 1970, p.4). The USPP was below the LME

price between 1954 and 1956, and between 1964 and 1966 (Ertek, 1967,

Appendix II-2, p.167, Ash, 1973, charts I and VI, Prain, 1975, pp.94-112).

The EECHP was also below the free-market quotation during the Second

World War, and the Korean War (Moran, 1974, pp.57-88, Tomic, 1974,

pp.131-157). Small and medium scale copper mines exports have been

growing much faster than Gran Mineria exports. Between 1960 and 1970

small and medium scale mines exports trebled, while SALS grew less than

ten per cent (Novoa Monreal, 1972, pp.102, 104). This, together with

the relatively low value of the determination coefficient in Eq. 2.2,

is suggesting that the Brookings model formulation is a less-than-

optimal model for explaining demand for Gran Mineria exports. Equation

2.3 shows that there is a considerable increase in the explained

variability when the Brookings model is applied to the explanation of

total Chilean supply, rather than only large-scale exports. For the

first time, the coefficient estimated for the one-period lagged



dependent variable is significantly different to zero, and, as expected,

the increase in the determination coefficient is obtained without the

contribution of EFCIIP to the explanation. However, since we are

interested in the Gran Mineria exports, equation 2.2 is to be preferred.

No attempt is made here to estimate the price elasticity of

the demand for Chilean copper, from the equations just established.

There are good reasons for this. In a situation of oligopoly, there

is a well defined relationship between the market share of any individual

producer, the elasticity of the curve of total demand, and the elasticity

of the particular demand function faced by this individual producer.

In fact, other tilings being equal (namely, the elasticity of supply and

the market share of the rest of the producers), the relation between

market share and elasticity of individual demand will be inverse: the

higher the market share the lower in absolute value the individual

elasticity will be. The theoretical limits of this situation are the

monopoly and the perfect competition cases, when the individual elasticity

is, respectively, as low in absolute value as the market elasticity, or

as high in absolute value as infinity.

A basic assumption of econometric estimations is the stability

of some essential conditions during the sample period. So, the estimation

of some elasticity at the point of means assumes that the elasticity will

have this estimated value in every year of the sample period, if each

variable reaches its average value that year, and this is valid for every

function in the model (the market demand and each individual demand in

the present case).
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So, it is easy to conclude that, given the Chilean share of

the world market and the world market elasticity, the Chilean elasticity

is not an independent magnitude. Moreover, if the world market

elasticity is assumed to be constant during the sample period (which is

certainly not the same as being constant along the demand function),

while the Chilean share has been systematically falling, we have to

conclude that the Chilean elasticity has been systematically growing.

In a period of thirty years, from 1940 to 1970, the Chilean large-scale

copper mines have seen their share of the market diminished from about

16 per cent to less than eleven per cent. Other things being equal,

the individual elasticity of the demand for Chilean copper has been

growing and no estimation at the point of means is possible from the

above equations, or rather, if this estimation is made, it would have

only a reduced validity as an average representing the individual elas¬

ticity for some average share of the market, between the starting 16 per

cent in 1940 and the final ten or eleven per cent in 1970.

Since Equation1 2.2 is considerably better than Equation 2.1,

we conclude that demand for Chilean copper exports followed the deviations

of the London Metal Exchange price, in relation to the effective Chilean

or United States producers' price, rather than fluctuations in the real

value of EFCIIP or USPP. This should not be very surprising. The

London Metal Exchange price is generally considered as a better represen¬

tation of the world market situation.

However, since Chilean exports were priced following the United

States producers' price, it is clear that these exports were below the
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demand for them each time the USPP was below the London price or the

free market quotation. That is, during World War II, the Korean War,

between 1954 and 1956, and between 1964 and 1966. Scarcity of low

priced copper in the United States in 1970 provoked serious conflicts

and a government investigation (Section 3.10; and Houthakker, 1970;

Gedicks, 1975). This situation contributes to explaining the remarkable

similarity between Chilean production and exports: during periods of

short supply, all production could be sold without effort. During

those periods, production could be as high as one may wish (or rather

as high as installed capacity would allow). Exports would simply

follow, which probably explains the somewhat cocky statement of Raul

Saez quoted above. Obviously, this situation could not be maintained

during periods of recession in the world copper market.

If we accept that copper sales are not independent of production

(which is true at least for periods of short supply), production can be

included among the regressors explaining exports. The resulting

coefficient of determination is relatively high, and production, accumu¬

lated stocks, and price obtain significant coefficients and the signs

expected a priori. Obviously, in this case we could hardly refer to

this expression as being a demand function. By definition, demand is

independent of production, even if sales are not.

EQUATION 2,4. R2 : 0.8783, DW : 2.0175, n : 29, OLSQ, years : 1941-69.

SALS = 71.542 - 0.0479 SALS(-l) + 1.0386 GMC +
(40.936) (0.1274) (0.1493)
(1.748 ) (-0.376) (6.958 )

+ 0.644 ACCUM(-l) - 2.137 USPP
(0.1820) (0.9516)
(3.541 ) (-2.246 )
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Statistically, this equation is very satisfactory. It may be considered

as a demand function for the negative sign of USPP. But, as we have

just discussed, the London Metal Exchange price provides a better

explanation than the United States producers' or the effective Chilean
2

price. In this sense, and despite the higher R , due to the inclusion

of copper production among the regressors, Equation 2.4 cannot be con¬

sidered as a demand function superior to Equation 2.2. Moreover, since

production is included among the regressors, Equation 2.4 is explaining

actual sales, but not demand. For these reasons, we have preferred

Equation 2.2. for being included in the complete model, although possibly

further statisitical experiments would have yielded, if not a better

demand function, at least a copper sales function superior to Equation 2.4.

4.1.3 Rest of Exports (Non Large-Scale-Copper Exports).

This variable includes all exports, except the sales of copper

mined by the Gran Mineria (Anaconda's Chuquicamata and Potrerillos-El

Salvador, Kennecott's El Teniente, and Cerro De Pasco's Andina). It is

formed mainly by copper produced in medium and small scale mines, iron,

nitrate and other minerals, agricultural and industrial goods. Between

1961 and 1968 non large-scale-copper exports accounted for slightly above

forty per cent of all exports, while mineral exports were roughly about

two thirds of non large-scale-copper exports. Although the proportion

fluctuates with prices and other changes, minerals as a whole were above

four fifths of all exports between 1961 and 1968. This is a slightly

underestimated measure since semi-manufactured copper exports have been

included among industrial exports.
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TABLE 4A.

NON LARGE-SCALE-COPPER EXPORTS, 1961 - 1968, MILLION

DOLLARS OF EACH YEAR.

1961 1962 1963 1964 1965 1966 1967 1968

Mining 125.5 153.1 154.3 197.3 250.9 250.3 244.9 258.0

Agricultural
Goods 27.5 27.1 26.5 26.9 22.8 21.3 23.4 25.2

Industrial
Goods 44.9 36.9 38.4 83.2 103.3 116.4 83.7 91.1

Total 197.4 217.1 219.2 307.4 377.0 388.0 352.0 374.3

Proportion in
all exports (%) 42.5 43.4 43.5 51.9 55.1 44.8 40.3 41.1

Source: Banco Central, 1970, Table 5, pp.50-1.

For estimating a function to explain this variable, we have been unable to

follow some traditional specification for exports, such as the Brookings

model one, that is, to estimate a demand for exports, elastic to price

and income changes, and facing a supply absolutely elastic at the

exogenously determined prices (Rhomberg and Boissonneault, 1965, pp.374-

406). This was due to several factors: in the first place, these

exports form an aggregate whose internal composition is permanently

changing. For example, exports of semi-elaborated copper grow with the

world demand for copper, while agricultural and some industrial exports

follow the exchange rate for exports and other government incentives.
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This is a difficulty for determining both a representative

set of these exports, or of 'non-traditional', i.e., non-mineral

exportable goods, and the price of this set as comparable with some

international price index. On the other hand, these exports are sold

in many different localised markets, which make it very difficult to find

a good income variable. Practically all exports to the Latin American

Free Trade Association (LAFTA) and the Andean Market fall into this

category. So, we have adopted a somewhat different model. It has been

assumed that these exports face a very elastic demand curve, and the

supply of exports is taken to follow some representative price such as

the PLD-EER, PI, for exports, and the volume of output in the sectors

and branches producing exportable goods. The external markets being

open, producers allocate their production domestically and abroad

according to the price advantages linked to this option through the

exchange rate.

We think that the assumption of a very elastic demand is

justified on several grounds. First of all, the share of Chilean supply

is minimal in relation to the world supply, for each and every one of

these commodities (a very important difference with the Brookings model

specification of the United States exports). It is quite likely that

these exports (as well as all Chilean exports) have been taxed rather

than subsidised by the exchange rates policies. This is a result of

both the difficulties already mentioned to change the internal relation

between two exchange rates within a complex multiple exchange rates

system, and the pressures exerted by importers in order to get domestic

industrial production subsidised. These features were extensively
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analysed in the preceding Chapter. There is some rigidness to change

the internal structure of the aggregate exchange rate, that is, the

internal relation between some particular exchange rate and other

within the complex multiple exchange rate system. Then importers

and some industrialists will exert pressures in order to get a low

aggregate PLD-EER, PI, for the economy as a whole, while 'non-traditional'

exporters, unaffected by the special regime of the Gran Mineria, will

be interested in movements in the opposite direction. Second, in

practice these exports respond fairly well to exchange rate changes and

other incentives, and rapidly switch away from the domestic market if

necessary (evidence of this is the rapid increase in agricultural and

other Chilean imports to Britain, and in general the large increase in

'non-traditional' Chilean exports, after 1974). Besides, in many

cases these exports face fast expanding markets, as has been happening

with the LAFTA and the Andean Pact. Even semi-manufactured copper

exports share this feature, to the extent that these copper exports are

largely sold in South America (Hoelscher, 1977). Given the exchange

rate situation and the other features discussed such as the shift toward

foreign markets when domestic demand falls, it is easy to conclude that

Chilean costs for these goods are well below the international prices

for them, which are in our model exogenously determined.

Let NCOEXP: non large-scale-copper exports, million dollars at
1961 prices.

EXRX : PLD-EER, PI, applied to exports, escudos of 1965
per dollar.

GDP : gross domestic product, million escudos of 1960.
MIN : index of production in mining other than large-

scale-copper mining. This index is formed as the
quotient between gross domestic product in mining,
million escudos of 1960, and the value of production
in the copper Gran Mineria, million dollars at 1961
prices.
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1NDP : gross domestic product in manufacturing industry,
million escudos of 1960.

INDXAG: index of agricultural production, 1940 = 100.

EQUATION 3.1. GNP is taken as a proxy for exportable goods and services.
MIN is considered separately for its relative importance.

R2 : 0.871, DW : 1.8761, n : 22, CORC, r : 0.34351, years: 1947-68.

NCOEXP = - 488.234 + 92.999 EXRX + 46.57 MIN + 65.45 MIN(-l) +

(119.723) (19.454) (24.65) (28.11)
(- 4.078) ( 4.7805) ( 1.890) ( 2.328)

+ 10.86 MIN(-2) + 0.06018 GDP + 0.01842 GDP(-l) -

(25.70) (0.02682) (0.02786)
( 0.4224) (2.244 ) (0.6609 )

0.03918 GDP(-2)
( 0.02789)
(-1.405 )

EQUATION 3.2. The same as above, but now a longer lag, five periods
instead of three, is considered.

R2 : 0.8765, DW : 2.2376, n : 22, CORC, r : 0.17526, years: 1947-68.

The quality of the fit is only marginally better, if at all. However,

there are differences in the estimate coefficients which provoke some

differences in elasticities worth looking at.

no. of lags C EXRX MIN GDP

0 - 381.54 81.893 57.86 0.07693
(113.213) (18.238) (26.01) (0.02794)
(- 3.370) ( 4.490) ( 2.224) (2.753 )

1 37.67 0.02808
(12.65) (0.01360)
( 2.979) (2.065 )

2 16.96 -0.007439
(18.91) (0.01756 )
( 0.8969) (-0.4236 )

3 -4.277 -0.02962
(18.49) ( 0.01448 )
(-0.2312) (-2.046 )

4 -26.04 -0.03847
(26.30 ) ( 0.02794 )
(-0.990 ) (-1.377 )
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EQUATION 3.3. The impacts of industrial production and agricultural
production are estimated separately.

R2 : 0.9172, DW : 2.267, n : 19, OLSQ, years : 1950-1968.

no. of lags NCOEXP EXRX INDP INDXAG

-671.312

( 277.327)

(- 2.421)

-0.6581

( 0.3547)

(-1.855 )

144.5 0.1208

35.20)(0.07759)

4.105) (1.557 )

62.09 -0.1690

21.52)(0.04928)

2.886) (-3.429 )

4.635 -0.3387

17.40 ) (0.09145)

0.2664) (-3.704 )

■27.87 -0.3884

15.08 )( 0.1109)
■ 1.848)(-3.503 )

■35.41 -0.3181

34.21 )( 0.1678)

5.520

(2.857)

(1.932)

4.253

(2.168)

(1.961)

2.448

(2.330)

(1.051)

0.1059

(1.160 )

(0.09126)

-2.775

(3.455 )
- 1.035)(-1.895 ) (-0.803 )
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EQUATION 3.4. Again, the impacts of industrial production and
agricultural production are estimated separately,
as well as the impact of MIN. The lagged dependent
variable is dropped.

R2 : 0.9166, DW : 2.1312, n : 22, CORC, r : 0.63454, years: 1947-68.

The new estimations for coefficients and elasticities are very different

to the ones of Eq.3.3, being rather closer to those of Eqs.3.1 and 3.2.

no. of lags C EXRX MIN INDP INDXAG

0 -449.927 80.933 -29.86 -0.05424 3.070
( 129.918)(24.712) ( 37.16) ( 0.0657 ) (1.442
(- 3.463)( 3.275) (- 0.8036)(-0.8256 ) (2.129

1 33.82 -0.152 1.861
( 26.92 )( 0.05671) (0.9247
( 1.257 ) (-2.681 ) (2.013

63.06 -0.158 0.6462
( 29.68 )(0.07209 ) (1.144
( 2.125 )(-2.191 ) (0.565

57.85 -0.07206 -0.5751
( 23.77 )( 0.0730 ) (0.9457
( 2.433 ) (-0.9871 ) (-0.608

4 - 18.18 0.1057 -1.803
( 23.47 )( 0.0772 ) (1.314 )
( 0.7747)(1.370 ) (-1.372 )

This equation is probably better than Equation 3.3. The determination
2

coefficient R being the same in practice, now the sample is larger and,

since the lagged dependent variable is not considered, the Durbin-

Watson is more likely to give a true test for first-order autocorrelation

of errors. Both MIN and INDXAG have significant t values. Finally,

the elasticities results arc more like those of Equations 3.1 and 3.2.
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TABLE 4B.

ELASTICITIES AT THE POINT OF MEANS, FOR REGRESSORS

WITH SIGNIFICANT t VALUES - NCOEXP.

Variable Eq.3.1 Eq.3.2 Eq.3.3 Eq„3.4

EXRX 1.8245 1.6123 4.0674 1.5934

INDP - - -4.7693 -1.6499

INDXAG - - 0 2.3897

GDP 1.3436 1.7176 - -

MIN 0.3815 0.5569 - 0.7048

Note: Both t values for GDP(-l) in Eq.3.2 and INDXAG(-l) in Eq.3.4
are below the tabulated critical t value, and they have not
been included for the computation of elasticities. If they
are to be considered, GDP elasticity in Eq.3.2 rises to
2.344 and the INDXAG elasticity in Eq.3.4 rises to 3.8382.

We can see from the comparison between Eqs.3.1 and 3.2 that if a longer

distribution of lags is considered, the impact of the exchange rate falls

while the impacts of GDP and MIN grow, that is, the longer the time

delay, the stronger will be the reaction of exports to production changes

in relation to its reaction to price changes. This is quite logical

since a strong short-term reaction to price changes requires inventories

to be modified but this change in inventories has its limitations, and

in the medium-to-long run production changes tend to be relatively more

important than they are in the short term. The high elasticities in
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Eq.3.3 are probably inflated as a result of the absence of some

important variables, such as MIN and INDXAG, among the regressors.

But by far the most interesting result is the negative impact of

industrial production.

One of the central points this research is concerned with is

the influence of the external sector, and in particular the influence

of imports, on industrial production. In Eqs.3.3 and 3.4 the inverted

causality relationship has been tested. The results show that lagged

industrial production has a significant impact on the external sector,

concretely upon non large-scale-copper exports, and that this impact is

a negative one. As we have said before, the exchange rate for exports

is not the only policy tool governments apply in order to encourage or

discourage exports. Other instruments (devolution of taxes, bilateral

agreements, etc.) and the volume of aggregate demand in the domestic

market are paramount in the case of 'non-traditional' exports. The

negative impact of INDP on NCOEXP, just empirically identified, is

further suggesting that governments are being permanently forced to

choose between development policies relatively 'inward-oriented', against

development policies relatively 'outward-oriented'. 'Inward-oriented'

policies are addressed towards the domestic market, and emphasise

industrial growth through protection. 'Outward-oriented' policies

encourage 'non-traditional' exports. Exchange rates and other policy

recommendations in one and the other case often have to be by force

opposite to each other. This contradictory effect has appeared in Eqs.3.3

and 3.4 as a causal relationship where industrial production negatively

affects exports. Indeed, both industrial production and these exports
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are the result of how 'inward' or 'outward-oriented' economic policies

are, and often a policy has to jeopardise one of these variables in

order to encourage the other. We come back to these themes below.

4.1.4 Net Service Payments (Or Net Factor Payments) Abroad.

To make the argument clearer, the following simplified model

of the Chilean balance of external payments is presented.

IMPD: Total imports. EXPORT: Total exports. The
trade gap is the difference between exports and
imports.

FC: Net inflows of foreign capital: basically formed
by direct foreign investments, external loans
and amortisations.

SP: Net services payments, or net payments abroad for
productive factors services: it includes mainly
interest on the external debt and repatriated
profits of direct foreign investment.

CARD: Capacity to import: is the sum of exports plus net
inflows of foreign capital minus net services
payments. It represents the maximum amount of
imports* in" one year which will not increase the
external debt or reduce the volume of foreign
currency reserves.

BAL: Balance of payments: is the difference between
capacity to import and actual imports. If positive
it means an increase in reserves and/or a reduction
in the volume of the external debt; if negative its
impact is the opposite one.

This simplified model identifies every single important variable in the

Chilean balance of payments. Besides it allows us to distinguish between

what the Chilean Balance of Payments accounting system calls 'autonomous'

capital flows (i.e., net inflows of foreign capital), and 'compensating'

capital flows (balance of payments deficits-compensating capital flows,

equal in amount to BAL). There is also a difference between 'autonomous'

and 'compensating' capital flows in their source: the former are to a
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large extent private loans or direct investment, while the latter are

always government-to-government or international agency-to-government

loans. However, some official loans could fall into the first

category. The distinction is important for it will allow us to develop

significant analytical expressions in a ground which otherwise would be

only a sterile set of identities. Within the limits of this research

it is not possible to empirically estimate an expression for explaining

the net inflows of foreign capital to Chile, or in other words, it is

not possible to make this variable endogenous in the econometric model.

This problem is further discussed below. But at least it is possible

to estimate what will be the impact of these net inflows of foreign

capital (and also the impact of the balance of payments deficits-

compensating loans) on the volume of net services payments, and therefore,

on the capacity to import.

Between 1943 and 1969 there was a net inflow of foreign

capital to Chile of 1.8867 billion dollars at 1961 prices, that is, an

annual average of 69.9 million dollars. The balance of payments was

favourable on average to the extent of 14.4 million dollars per year,

making a total surplus of 388.8 million dollars in the twenty-seven-year

period (we are referring here to the balance of payments as defined above,

rather than to the official Chilean accounting definition, which includes

several small items in addition to ours. The official accounting

results are quite similar to ours). The net services payments were

2.3244 billion dollars, giving an annual average of 86.1 million dollars.

The higher value of services payments in relation to capital inflows is

due to large foreign investments made and loans obtained before 1943:
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over 50 million dollars per year of factors payments abroad are so

explained in Eqs.4.1 to 4.3. They are mainly profits of the large-

scale American-owned copper companies. Between 1930 and 1939 these

profits averaged 30.4 million dollars at 1961 prices per year

(Statistical Appendix, and Mamalakis, 1971, Table 120).

We are now in the position of setting out several identies.

Capacity to import or net foreign exchange availability (CAPD) is

defined as the sum of total exports (EXPORT) plus net foreign capital

inflows other than official Balance-of-Payments-deficits compensating

loans (FC), minus net services payments to productive factors abroad (SP).

CAPD = EXPORT + FC - SP

Total exports (EXPORT) is defined as the sum of the value

of the Gran Mineria copper exports (VSALS), plus the rest of exports,

or non-large-scale-copper exports (NCOEXP).

EXPORT = VSALS + NCOEXP

The value of the Gran Mineria copper exports (VSALS) is

defined as the product of multiplying the volume of Gran Mineria copper

exports in physical units (SALS), by the effective Chilean price of

copper in constant terms (EFCHP), by a constant for conversion from

dollars cents per pound of weight to million dollars per metric ton.

VSALS = SALS . EFCHP . 0o0220462

The balance of payments (BAL) is defined as the difference

between capacity to import (CAPD) and total imports (IMPD).

BAL = CAPD - IMPD
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If the balance of payments is negative, and the deficit

is bridged with official compensating loans rather than reserves (which

is the only realistic possibility if reserves are inexistent), the total

increase in the principal of the external debt (SUM) is defined as the

difference between net foreign capital inflows (FC) and the balance of

payments (BAL).

SUM = FC - BAL

This latter definition is not valid if the balance of payments

is positive, for then possibly this balance would be added to the

reserves, and the net increase in the principal of the external debt

would be equal to FC. Seldom was a balance of payments surplus employed

for paying back foreign loans immediately in order to reduce the external

debt.

Each one of the next three equations considers one single

explanatory variable, following polynomial distributed lags. This lag

distribution is employed, given the length of maturity periods of

investment, and the grace periods of loans. A constant term is incor¬

porated, which would account for investment and loans previous to the

period of validity of the lag distribution. The regression with SUM

(Eq.4„l) gives the worst fit. This seems to confirm that balance of

payments surpluses are added to the reserves. We would expect that,

if the long-term situation of the Chilean balance of payments were one

of large deficits, or if surpluses were immediately used to pay foreign

loans back, SUM should give a better fit than FC (Eq.4.2). Certainly,

SUM would represent total net changes in the principal of the external
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debt better than FC. However, this is not so, and probably the

difference between coefficients of determination would be even bigger

if on average BAL were more important in relation to FC, than it

really is. As we said before, annual averages are, respectively, 14.4

and 69.9 million dollars. These results are confirmed by Eq.4.3.

All variables are expressed in million dollars at 1961

prices.

EQUATION 4.1. R2 : 0.8499, DW : 1.7486, n : 19, CORC, r : 0.25319

years: 1951-1969.

SP = 53.220 - 0.00538 SUM + 0.00192 SUM(-l) + 0.0219 SUM(-2)
(12.541) ( 0.0166 ) (0.0269 ) (0.0312)
( 4.244) (-0.325 ) (0.0712 ) (0.701 )

+ 0.0546 SUM(-3) + 0.099 SUM(-4) + 0.158 SUM(-5) +
(0.0300) (0.0250) (0.0227)
(1.815 ) (3.991 ) (6.966 )

+ 0.229 SUM(-6) + 0.312 SUM(-7)
(0.0344) (0.0591)
(6.652 ) (5.280 )

From the high t value of the last lag, it would be expected that a longer

lag distribution would give a better fit, but this was not the case when

the model with eight lags was tested (See Appendix 1). The sum of lag

coefficients with significant t values is 0.799.

EQUATION 4.2. The deficit-or-surplus balance of payments is dropped,
and SP is regressed only on lagged net capital inflows.

R2 : 0.8564; DW : 1.6381; n : 19; CORC; r : 0.30604; years: 1951-69.

SP = 52.193 + 0.0167 FC + 0.0379 FC(-l) + 0.0639 FC(-2)
(12.918) (0.0254) (0.0400) (0.0440)
( 4.0405) (0.656 ) (0.949 ) (1.451 )

+ 0.0944 FC(-3) + 0.130 FC(-4) + 0.169 FC(-5) +
(0.0380) (0.0251) (0.0270)
(2.485 ) (5.157 ) (6.272 )

+ 0.214 FC(-6) + 0.263 FC(-7)
(0.0607) (0.110 )
(3.520 ) (2.382 )

250



Again, the model with seven lags is superior to the one with eight

(Appendix 1). This is possibly due to the sample size, since most

official loans are payable during much longer periods. But this is a

much more satisfactory result than the one above. Now the sum of lag

coefficients with significant t values is equal to 0.870, there is a

2
slight increase in R , and despite the coefficients increasing with

the lags, a feature also present in Eq.4.1 (and which is possibly

explained by the period of grace in loans), the decreasing t value is

just above the critical limit for the seventh lag.

EQUATION 4.3. In addition to lagged net capital inflows, deficits-or-
surpluses are included again, now as a separate variable,
lagged.

R2 : 0.8702; l)W : 1.7644; n : 19, CORC; r : 0.26768; years: 1951-1969.

no. of lags £ F£ BAL

0 51.555 -0.0116 -0.0151

(12.870) ( 0.0368) ( 0.0363)
( 4.006) (-0.316 ) (-0.416 )

1 -0.00571 -0.0313

( 0.0567) ( 0.0620)
(-0.101 ) (-0.505 )

2 0.0177 -0.0487

( 0.0602) ( 0.0779)
( 0.294 ) (-0.624 )

3 0.0586 -0.0672

( 0.0484) ( 0.0856)
( 1.211 ) (-0.784 )

4 0.117 -0.0868

( 0.0291) ( 0.0883)
( 4.013 ) (-0.983 )

5 0.193 -0.108

( 0.0489) ( 0.0921)
( 3.940 ) (-1.168 )

6 0.286 -0.129

( 0.109 ) ( 0.106 )
( 2.619 ) (-1.221 )

7 0. 397 -0.152

( 0.190 ) ( 0.137 )
( 2.087 ) (-1.113 )
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The sums of lag coefficients is 0.596 if FC(-7) is not included, and

0.993 if it is: all estimated coefficients for lagged BAL are not

significant.

Equation 4.3 adds very little to the results obtained with

Eq,4.2. All coefficients for lagged BAL (the impact of Balance-of-

Payments-deficits compensating loans) have the expected sign, negative.

However, none of them is significantly different to zero. Again, the

seven-lag fit is better than the eight-lag one (Appendix 1).

The leading features shown by the regression results are the

impact - or rather lack of impact - of the variable BAL on services

payments, and the value of the constant term in all regressions, very

large in comparison with SP as a whole, but extremely small in relation

to the volume of foreign investment in Chile before 1943.

The lack of impact of BAL either as a separate variable (Eq.4.3)

or as part of the total net volume of foreign capital movements (Eq.4.1),

means that the effect of this variable upon the flows of services pay¬

ments is completely different to the impact of EC. This should not be

very surprising, for the average Balance of Payments situation is one

of surplus, a surplus which is put into the reserves, and only at a

later date, if at all, employed instead of new loans already authorised.

These surpluses have never been used for reducing the volume of the

external debt already owed, and there is not a fixed pattern of employ¬

ment for them at all. The practice of building a large stock of foreign

reserves was introduced only after 1965, and the average annual surplus

is very small anyway in relation to the imports value or to the value of
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net capital inflows. Even if the long term Balance of Payments

situation had been one of moderate deficit, it cannot be established

without doubt that a net addition to the external debt and therefore

to the net flows of services payments would follow, at least while there

still existed some volume of foreign reserves in the Central Bank. On

the other hand, there are no trustable external debt figures for periods

long enough, and even if there were, their employment would possibly

require us to divide our variable SP into repatriated profits of direct

investments, and interest on loans, a task impossible with the data

available.

The large size of the constant term, over 50 million dollars

at 1961 prices, could be explained by the large volume of foreign invest¬

ments made and loans contracted before the periods of the regressions.

It has been calculated that by 1937 the US direct investment in Chile

was about 500 million dollars, and the British one about 300 million at

1937 prices. The American investment is divided into 220 million in

Chuquicamata and Potrerillos (Anaconda's copper mines), 60 million in

Kennecott's El Teniente, 40 million in Bethleheim's iron mines, 30 million

in iron ore transport ships, 15 million in telephones, telegraph and

cables, 80 million in electricity and urban collective transport, and 10

million in commercial houses. The British investment is formed by 140

million in bonds of the public debt, 100 million in nitrate and the rest

in commercial firms. In addition to this the external debt was about

260 million dollars (Jobet, 1955, pp.209-10). This makes a total amount

of about 1.06 billion dollars at 1937 prices, or 2.25 billion at 1961

prices. Services payments of 50 million per year represent only 2.22

per cent of this investment, an extremely low figure. The comparison
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of volumes of net capital inflows and net services payments after

1943, gives a rate of interest on foreign investment and loans, of

about three per cent. (This rate has been calculated from the annual

averages of FC and SP, 69.9 and 86.1 respectively).

Since there are no reasons for this low rate, possibly this

result suggests that there is some specification error in the regressions.

In fact, it is probably a mistake to assume that services payments

depend only on net capital inflows after 1943. They are rather a

function of the total sum of foreign investments and loans, no matter

that they were made before or after 1943. The model of Eq.4.2 was:

SP = a + b . FC + error

However, it should be:

SP = b* . (FC + 2250) + error'

2250 is the actual value of foreign investment in 1937, and it is

assumed to be this value also in 1943. The new model is possibly under¬

estimating the value of investments before the Second World War and the

participation of the United States in it, and overestimating the real

figure after that. However, these biases are pretty small and we may

hope that to some extent they will cancel each other.

Let FORINV: total foreign investment, defined as net capital inflows
accumulated since 1943 onwards, plus 2250.

EQUATION 4.4. R2 : 0.8405, DW : 1.6638, n : 26, CORC, r : 0.27736,
Years: 1944-1969.

SP = - 138.242 + 0.08474 FORINV
( 28.7752) (0.01033)
(- 4.804 ) (8.201 )
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EQUATION 4.5. The impact of exponentially-distributed lags of the
variable FORINV is tested. The results are negative.

R2 : 0.8431, DW : 1.7237, n : 25, CORC, r : 0.16432, years:1945-69.

SP = - 108.651 + 0.2499 SP(-l) + 0.06583 FORINV
( 39.423) (0.218 ) (0.0201 )
(- 2.756) (1.144 ) (3.277 )

EQUATION 4.6. This is the best non-linear relationship found between
FORINV and SP. Linear fits (Eqs.4.4 and 4.5) are
probably better.

R2 : 0.8195, DW : 1.5985, n : 26, CORC, r : 0.41078, years: 1943-69.

SP = 358.404 - 693069 . (1/FORINV)
( 43.267) (111514)
( 8.284) (-6.215)

EQUATION 4.7. Again, the exponentially-distributed lagged impact of the
independent variable is tested, now in relation to the
non-linear fit.

R2 : 0.8317, DW : 1.7505, n : 25, CORC, r : 0.19177, years: 1944-69.

SP = 234.154 + 0.3834 SP(-l) - 458032 . (1/FORINV)
( 75.004) (0.198) (156330)
( 3.122) (1.933) (-2.930)

Since Eqs.4.6 and 4.7 are not better than Eqs.4.4 and 4.5, there is no

improvement in the model when a non-linear approach is considered. On

the other hand, Eqs.4.4 or 4.5 are not absolutely satisfactory, but they

are nevertheless in some way better than results provided by the first

specification (Eqs.4.1, 4.2 and 4.3). In fact, the proportion of

unexplained variability is rather large if compared with other regressions

in the model as a whole, and no increase in the multiple correlation
*

2
coefficient R occurs when FORINV is substituted for FC. There is again

an important constant term (now negative), but the marginal rate of

profit of foreign capital is within fairly reasonable limits: 8.5 per

cent in Eq.4.4; 6.6 per cent, plus 25 per cent of the value of service
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payments the year before (which gives something like a total profit

rate of 8.25 per cent per year) in Eq.4.5. Besides, the relatively

low multiple correlation coefficient should not be at all surprising,

for a high variability is always attached to subjective elements

affecting foreign investors decisions. This is particularly valid in

fluctuating political climates, and could deeply change year-to-year

decisions about, for example, reinvestment or repatriation of profits.

Not only that, but even foreign loans may contribute to the introduction

of important short-to-medium term differences in the foreign payments

trends. Up to 1960, the volume of direct foreign investment was much

larger than the foreign loans obtained by the government. However, this

situatioti completely shifted during the sixties, when, while in net terms

direct foreign investment almost stagnated during the decade, official

loans increased almost ten-fold between 1960 and 1969 (Ffrench-Davis,

1973, Table 46, p.279). A higher inflow of foreign loans may be achieved

only if higher interest rates are to be paid, and other conditions met,

and lenders found.

"... the hardening of the conditions [attached to
foreign loans] is apparent both in the rate of
interest - which rose from 1.9 to 5.5 per cent
between 1961 and 1967 - and grace and amortisation
periods, since while the average loan in 1961 was
for 35 years with eight years of grace, these were
reduced to 19 and five years respectively in 1967 ...

... This leads to a consideration of the conditions

granted by each institution. AID and IDA gave
outstandingly favourable conditions for their loans
in both, rate of interest and grace and amortisation
periods. The World Bank and the Eximbank charged
the highest interest rates paid by Chile, although
the former gives longer periods of repayment. The
Inter American Bank occupied an intermediate position
lending at lower interest rates and similar conditions
to the World Bank on the average for amortisation
terms although the former allowed a longer grace period."

(Tokman, 1969, p.90)
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So, it seems that a high variability caused by elements and variables

not included in the regressions ought to be expected. There is some

natural instability in the behaviour of direct foreign investment, which

reacts very fast to political developments and policy measures. The

changing proportion of direct investment and loans in the total volume

of FORINV, plus shifts in conditions attached to loans, seem also to

be factors contributing to this variability. Equation 4.4 seems to

be the better, and therefore it will be included into the complete model.

4.1.5 Total Imports.

As could be expected from the preceding chapter, (section 3.9),

we have found that total imports do not respond historically to change

in the exchange rate, but they react only to movements in the total

availability of foreign exchange, or capacity to import.

The above paragraph ought to be carefully qualified . Four

different empirical exchange rate variables have been tested: (a) the

PLD-EER, PI, applied to total imports as given by Behrman (1976) (ERM),

(b) this same exchange rate, but now deflated by the United States whole¬

sale prices index, to provide an exchange rate measured in escudos of

constant value per dollar of constant value (ERMD), since ERM is presented

as escudos of constant value per current dollar, (c) the nominal

exchange rate employed in the National Accounts calculations, again

given in escudos of constant value per dollar of current value (ERNA),

and (d) the quotient between the National Accounts exchange rate and

the parity exchange rate (RPER) (Behrman, 1976, Table A-8, pp.344-5,
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col.28, and Table 3-2. pp.67-69, col.13, Mamalakis, 1971, Table 116,

p.404). Only two of these variables (ERNA and RPER) improved,
2

although modestly, the determination coefficient R , but the exchange

rate variable did not obtain a significant t value in any regression,

and the estimated coefficient for ERNA had a positive sign, that is,

the opposite to the one expected. With the other two exchange rate

variables (ERM and ERMD) neither were increases in the determination

coefficients, nor significantly high t values for the exchange rate

variables obtained. The signs of the estimated coefficients were

negative, as expected, but their values not significantly different to

zero in any exercise.

Let: IMPD: total imports, million dollars at 1961 prices.
CAPD: total availability of foreign exchange (or capacity

to import), million dollars at 1961 prices.
ERNA: National Accounts exchange rate, escudos at 1965

prices, per dollar. (nominal rate).
RPER: Relation between the nominal National Accounts

exchange rate, and the parity exchange rate (parity
exchange rate in 1931 = 1).

R2 : 0.9332, DW : 1.6167, n : 26, OLSQ, years:1944-69.EQUATION 5.1

IMPD

(:
(

EQUATION 5.2

62.8676 + 0.4222 IMPD(-l) + 0.4505 CAPD
26.686) (0.1358) (0.1053)
2.356) (3.1095) (4.278 )

iterative technique is employed.

R2 : 0.9363, DW : 1.9419, n : 25, CORC, r : 0.41598, years: 1945-69

IMPD = 118.899 + 0.1781 IMPD(-l) + 0.5704 CAPD
( 42.790) (0.1312) (0.0950)
( 2.779) (1.357 ) (6.003 )
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EQUATION 5.3, ERNA is introduced, and the best fit is obtained
when its impact is assumed following a polynomial
distributed lag.

R :

IMPD

0.9455, DW : 1.8836, n : 25, CORC, r : 0.48185, years: 1945-69.

82.9997

(113.848 )
( 0.729 )

0.1938 IMPD(-1)
(0.1322)
(1.466 )

0.5557 CAPD

(0.0962)
(5.778 )

10.63 ERNA

(22.91 )
(-0.464)

41.51 ERNA(-l)
(23.34 )
( 1.778 )

19.99 ERNA(-2)
(20.39)
(-0.980)

EQUATION 5.4 The same as above, but RPER is substituted for ERNA.
Again the best fit is with a polynomial distributed
lag model.

R : 0.9471,

IMPD

DW 1.8989, n 25,

121.073
( 89.173)
( 1.358)

+ 0.2053

(0.1299)
(1.580 )

179.9 RPER + 281.8

(132.1 ) (148.9 )
(- 1.362) ( 1.893)

CORC, r

IMPD (-1)

RPER(-1)

0.44546, years : 1945-69.

+ 0.5675 CAPD -

(0.0938)
(6.054 )

- 122.7

(117.7 )
(- 1.042)

RPER(-2)

Let: ERM: price-level-deflated effective exchange rate, premiums
included (PLD-EER, PI) (see definition in the preceding
chapter, section : "Some measures of the protection enjoyed
by local industry"), applied to total imports, escudos of
1965 per dollar.

ERMD: PLD-EER, PI, applied to total imports, escudos at 1965
prices per dollar of constant value (deflator: United
States wholesale prices index).

EQUATION 5.5. R2 : 0.9333, DW : 1.900, n : 23, CORC, r : 0.44030,
years: 1947-1969.

IMPD = 130.865 + 0.1587 IMPD(-l) + 0.5827 CAPD -

(127.453) (0.1437) (0.1027)
( 1.027) (1.105 ) (5.671 )

1.863 ERM

( 14.675)
(- 0.127)
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EQUATION 5.6. R2 : 0.9334, DW : 1.9156, n : 23, CORC, r : 0.45072,
years: 1947-1969.

IMPD 134,286 + 0.1563 IMPD(-l)
(111.901) (0.1402)
( 1.200) (1.115 )

+ 0.5848 CAPD

(0.09996)
(5.872 )

2.4786 ERMD

( 14.472 )
(- 0.171 )

Since we have not been able to identify any other empirical

variable which could represent the exchange rate applied to imports as

a whole, better than the four variables described and tested above, we

think that these results confirm that, within the period of study and

the range of variation of the exchange rates in this period, total imports

do not respond to aggregate price influences in the form of changes in the

exchange rate. Total imports rather respond solely to the total avail¬

ability of foreign exchange. Not surprisingly the last variable has

been conspicuously renamed by Chilean economists as "capacity to import"

(Instituto de Economia, 1956, and 1963). However, it must be stressed

that this conclusion cannot be extended beyond the range of variation of

the exchange rate variables employed. The maximum and minimum historical

values between 1943 and 1969 were respectively 6.521 (1943) and 2.396

(1954) for ERNA, 1.181 (1943) and 0.418 (1955) for RPER, 9.948 (1946)

and 4.122 (1969) for ERM, and 7.462 (1957) and 4.195 (1955) for ERMD

(Data for ERM and ERMD are available only for 1946 onwards). The degree

of variability (as measured, for example, by the coefficient of

variation, i.e., the relation between arithmetic mean and standard

deviation) is small in all four cases. This suggests two corollaries:

the first one is the possible presence of some measure of homogeneity

in the exchange rates policies throughout the whole period, despite
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multiple superficial discrepancies between policy makers from

government to government. If some theoretical aggregate exchange

rates beyond the limits of the historical range could modify the

value of total imports, these exchange rates were not applied often

or strongly enough for their impact to be reflected in our statistical

tests.

The second corollary is that the impact of a strikingly

different exchange rates policy upon imports and its dependency on

foreign exchange availability could hardly be studied following the

present model, for such a new exchange rates policy would be completely

beyond the structural limits of the model supporting our econometric

estimations. This point will be taken up again in relation to the

policy simulations. Here, it is enough to say that the doubling or

trebling, for example, of the I-RMD in relation to its historical average

would without doubt yield results in the volume of total imports which

simply cannot be predicted with this model. Nevertheless, after 1973
■"s

the combined impact of devaluation and elimination of tariffs and custom

barriers is likely to produce shifts in the ERMD of the above magnitude

or even larger. Foreign trade and capital movements figures are

available only up to 1975, and they seem to confirm the old pattern,

in the sense that the government and the economy are unable to reach

and maintain large balance of payments surpluses, although these could

be results of a transitional nature only.
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TABLE 4C.

PRINCIPAL BALANCE OF PAYMENTS VARIABLES, 1970-1975 -

(MILLION OF CURRENT DOLLARS).

Year

Exports

(1)

Capital
inflows

(2)

Services

payments
(3)

Capacity
to import

(4) = (1) + (2) -
(3)

Actual

imports
(5)

Balance of

Payments
(6) = (4) - (5)

1970 1118.9 252.5 236.8 1134.6 963.2 171.4

1971 996.8 - 49.9 170.7 776.2 1014.9 -238.7

1972 847.4 228. 8 131.4 944. 8 1102.6 -157.8

1973 1346.9 150.5 119.0 1378.4 1607.7 -229.3

1974 2043.0 331.0 241.0 2133.0 2239.0 -106.0

1975 1530.0 88.0 329.0 1289.0 1804.0 -515.0

Source: Central Bank, quoted by Revista Ercilla, Informaciones
Economicas, Santiago, no.2102, November, 1975, p.44.
Figures for 1975 are estimated.

Finally, it is interesting to notice that the increase in the

determination coefficient in Eqs.5.3 and 5.4, while the new regressors

do not obtain values significantly different to zero, is typical of

situations where col linearity is present. Among the old regressors,

only the constant term shows an increase in the standard error, and a

very large increase indeed. This increase in the standard deviation

is showing that the constant term and not CAPD or IMPD(-l), is the

variable affected by the multicol1inearity with ERNA, ERNA(-l) and ERNA(-2)

and RPER, RPER(-l), RPER(-2). So, it may be concluded that, while most

(between 75 per cent and 97 per cent, according to the Equation selected)
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of imports respond to current year or lagged foreign exchange

availability, the rest, which in Eqs.5.1 and 5.2 are considered a

constant, may in fact be responding to exchange rates, although too

weakly for this influence to be detected positively by the regressions.

Influence of individual, not aggregate, exchange rates will become

evident in the next sections. Here, Equation 5.2 must be chosen as

the best fit.

4.1.6 Imports of Capital Goods.

As was demonstrated in the preceding chapter, imports of

capital goods have always been an essential component of gross and net

fixed investment, and the development of the domestic capital goods

industrial branches have only marginally modified this situation

(Section 3.3). The participation of domestically produced capital

goods in the total fixed capital formation in machinery and equipment

rose from 3.3 per cent in J940 to 20.5 per cent in 1970. Besides, 1970

was a particularly favourable year for this computation, since invest¬

ment was depressed due to political uncertainty. Moreover, domestically

produced capital goods often cannot be substituted for imported capital

goods, since there is an enormous technological gap in favour of the

latter (a serious difficulty if a production function distinctly

considering imported capital goods is to be estimated). Official

figures of industrial production in capital goods branches are always

misleading because they include both capital goods and consumer durables.

In three out of four "capital goods" branches the most important part is

constituted not by capital goods but rather by consumer durables. More

than a half of production in branch 36 ("non-electrical machinery") is
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formed by household appliances, more than a half of branch 37

("electrical equipment") is radio and television, and more than a

half of branch 38 ("transportation equipment") is automobiles (Instituto

de Economia, 1963, Vol.1, Appendix 1, pp.245-250; Stallings, 1975,

Appendix IX-1, pp.404-6).

The domestic demand for imports of capital goods is taken to

face an infinitely elastic supply curve at the existing exogenously

determined prices. The demand curve is affected both by the effective

price paid by Chilean importers, as different to the international price,

and by income. The empirical variable representing Chilean price is

the PLD-EER, PI, for imports of capital goods, while the best empirical

variable for representing income in the volume of fixed capital formation

in machinery and equipment. The hypothesis of an exponentially decreasing

lag of the effect of these variables is tested by introducing in some

regressions the one-year-lagged dependent variable as an additional

regressor. In the specification of this model we have closely followed

the Brookings model specifications for imports of finished and unfinished

goods. No function of capital goods imports is determined by the

Brookings model (Rhomberg and Boissonneault, 1965, pp.380-1). We have

made a modification appropriate to the Chilean situation, namely, the

analytical distinction between the exogenously determined international

price and the effective Chilean price formed by the impact of the PLD-

EER, PI, for imports of capital goods, which is a government's policy

tool. A fairly reasonable assumption seems to be that the variability

of the international price during the period is insignificant in

comparison with the variability in the Chilean price in local currency,

due to changes in the appropriate exchange rate. The possible influence
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of the PLD-EER, PI, for imports of consumer goods has been tested

as well. In this demand curve it would represent the Chilean price

paid for imports competing with capital goods imports for the scarce

foreign exchange availability. In this connection we also tested the

exponentially decreasing lagged impact of the variable value of

consumer goods imports (see next section). Two different series of

PLD-EER, PI, for imports of capital goods, have been considered. One

is measured in escudos of constant value per dollar of the current year,

and the other measured in escudos of constant value per dollar of

constant value. Also two different series were considered for imports

of capital goods, one measured in dollars of constant purchasing power,

and the other, which is the one presented by the National Accounts

publications, measured in constant escudos. Some interesting results

seem to justify these distinctions.

Let: IMPK: imports of capital goods, million dollars at 1961 prices.
ERK: PLD-EER, PI, for imports of capital goods, escudos of

1965 per dollar.
ERKD: PLD-EER, PI, for imports of capital goods, escudos of

1965 per dollar of constant purchasing power (deflator,
US wholesale prices index).

FIX: fixed capital formation in machinery and equipment,
thousand escudos at 1950 prices.

The fits obtained with imports of capital goods measured in dollars are

always better than the ones with the dependent variable measured in

escudos (see Appendix 1), while imports of capital goods respond better

to ERKD than to ERK.

EQUATION 6,1; R2 : 0.9276, DW : 1.787, n : 23, OLSQ, years:1946-68.

IMPK = 120.624 - 0.388 IMPK(-l) + 0.0122 FIX - 9.618 ERK

(30.515) (0.1915) (0.00189) (2.938)

( 3.953) (-2.0272) (6.468 ) (-3.273)
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EQUATION 6.2; R2 : 0.9527, DW : 2.1061, n : 23, OLSQ, years: 1946-68.

IMPK = 222.457 - 0.466 IMPK(-l) + 0.0133 FIX - 25.890 ERKD

Since the one-period lagged dependent variable is included among the

regressors, the Durbin Watson is biased toward 2. More interesting is

the negative sign of the coefficient of the lagged dependent variable.

A positive sign, with the absolute value of the coefficient between zero

and one, indicates an exponentially decreasing lag distribution. But

a negative coefficient indicates an oscillatory converging lag distribution,

with the even-indexed (-2, -4, -6, ...) lags having a positive impact and

the odd-indexed (-1, -3, -5, ...) lags a negative impact, both impacts

decreasing over time. Under certain conditions, this lag distribution

has been mentioned in the econometric literature as corresponding to a

second-order autoregressivc model (Amemiya and Morimune, 1974, pp.378-

386, and Poirier, 1976, pp.93-100). However, we have interpreted these

regressions as giving a true fit, and the negative sign as explained by

either the indivisibility of investment goods purchases, particular

features of the official capital goods imports policies, or a combination

of both elements, or by speculation in this market. Considering that

the signs for exchange rates and investment are as expected, and that

the coefficients estimated without the one-year lagged dependent variable

are consistent with the above ones (that is, they are lower by the

approximately proportionate amount), and considering also that the short-

run investment estimated elasticities are very much what they were

expected to be, we think that Equations 6.1 and 6.2 (particularly Eq.6.2)

provide a reasonable explanation for imports of capital goods.

( 39.044) (0.154 )

( 5.698) (-3.0225 )

( 0.00156) ( 5.0315)

( 8.511 ) (-5.146 )
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EQUATION 6.3: This is the same as Eq.6.1 but IMPK(-l) is not
included as a regressor.

R2 : 0.9119, DW : 2.1277, n : 23, OLSQ, years: 1946-68.

IMPK = 87.115 + 0.00882 FIX - 6.681 ERK

(27.572) (0.00094) ( 2.748)

( 3.160) (9.385 ) (-2.431)

EQUATION 6.4: The same as Eq.6.2, but IMPK(-l) is not included as a
regressor.

R2 : 0.9299, DW : 2.4597, n : 23, OLSQ, years: 1946-68.

IMPK = 160.710 + 0.00895 FIX - 18.473 ERKD

(39.464) (0.00074) ( 5.210)

( 4.072) (12.020 ) (-3.546)

Eqs.6.3 and 6.4 are inferior to Eqs.6.1 and 6.2, respectively. The t

values are significant and the signs are as expected a priori. In order

to improve Eqs.6.3 and 6.4 distributed lags ought to be included. Since

IMPK(-l) has been excluded, Durbin Watson statistics possibly offer a

true indication about first-order autocorrelation. Therefore, we are

entitled to accept these regression coefficients as true estimates.

But they are lower than the estimates in Eqs.6.1 and 6.2, which is

logical if Eqs.6.1 and 6.2 include the one-period lagged dependent

variable with a negative estimated coefficient.

Moreover, differences between the respective estimated

regression coefficients (for example, the difference between the estimated

coefficient for ERKD in Eq.6.2 and the estimated coefficient for ERKD in

Eq.6.4) seem to be approximately consistent with the value of the

estimated coefficient of the one-year lagged dependent variable, IMPK(-l).
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(Further discussion of the relations between these parameters in an

exponentially decreasing lag distribution in Section 4.1.11).

Markets with speculation as a leading feature are characterised

by demand functions where the short-run elasticity in absolute value is

higher than the long-term one (See the review article of Birnberg and

Resnick, 1975, by Hansen, 1976). That is, the immediate response of

demand to price changes is exaggerated, in relation to the overall

long-term response. This means that, in a model with exponentially

decreasing lags, the sign of the one-period lagged dependent variable,

when included among the regressors, is bound to be negative. In Eq.6.2

(which we accepted as the best fit), the short-term price and investment

elasticities are, respectively, -1.2465 and 1.071. The long-term price

and investment elasticities are, respectively, -0.851 and 0.734.1

The differences between short- and long-term elasticities,

in favour of the former, must be completely blamed upon speculation.

This means that purchases of imported capital goods are not entirely a

result of the fact that they are 'essential'. Part of these purchases

is made just to take advantage of price falls (in this case, falls in

the respective exchange rate). In other words, the Central Bank,

1 Let: IMPK = a + L. IMPK(-l) + bi. FIX + b2. ERKD

Then, the marginal components of the long-term elasticities
will be bi (1/1-L) and b2 (1/1-L), for FIX and ERKD,
respectively (See Section 4.1.11).
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importers and industrialists are allowed more flexibility when

allocating foreign exchange for imports of 'essential' capital goods,

than what could be expected a priori (or what is suggested by the

'dependencia' view mentioned above (Sections 2.3 and 3.7). This

result is further confirmed by comparing Eqs.6.1 and 6.2, that is,

comparing the impact of ERKD changes as different from ERK changes.

The need of including the adequate exchange rate regressor is further

explained below, and again in relation to imports of intermediate goods.

The whole of this very important discussion is lost when models unable

to include exchange rates as an explanation of capital goods imports are

accepted as valid (Lira, 1974, p.40; and 1975, p.79; see Section 2.4).

The short-run elasticities at the point of means in Eq.6.1 are

-0.495 for the exchange rate ERK and 0.986 for investment. In Eq.6.2

they are -1.2465 for the exchange rate ERKD and 1.071 for investment.

For all practical purposes short-term investment elasticities are in

both cases equal to unity, which was to be expected since imports of

capital goods form at least eighty per cent of fixed capital formation.

The different elasticities of ERK and ERKD provide a very interesting

element in the discussion. It is only natural for ERKD to give a better

fit than ERK: exchange rates for capital goods imports are rather mis¬

leading if they are not deflated by the changes in the capital goods

purchasing power of foreign currency ('real' exchange rates are usually

presented as escudos of constant value per dollar, thus considering the

large year-to-year fall in the purchasing power of the escudo, but

forgetting the fall in the purchasing power of the dollar, which is not

so spectacular, although also important in the medium or long run.
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The difference in elasticities is important since it shows that the

apparently rigid demand for imports of capital goods is not so, but is

fairly elastic when the proper indicator of price is used. A given

fall in the real price of capital goods imports for industrialists will

provoke an increase in demand much larger (in fact, almost three-times

as large) when the 'fully-deflated' exchange rate (ERKD) is employed

than when the 'semi-deflated' one (ERK) is used. To the extent that

the latter is used in most analyses (Behrman, 1976) and to the extent

that the accusation of 'lack of progressiveness' or 'traditional

character' of industrialists is at least partially based in the untested

'rigidity of investment behaviour' hypothesis, this finding is a small

blow to that accusation. A cautious approach is, however, recommended,

in the analysis of the estimated imports of capital goods demand function.

The estimation of parameters and long-term elasticities has been made

for a period of 23 years, between 1946 and 1968. During this time span,

the trend in both ERK and ERKD had been to fall, from 12.922 to 5.555

in ERK, and from 8.428 to 6.012 in ERKD. If some structural changes

have taken place in the demand for capital goods imports during this

twenty-three-year period, changes which have not been considered by the

econometric estimation, it may well be that a long-term trend in the

opposite direction (i.e., an increase in the real price) will cause

the demanded quantities to fall following a pattern different to the

estimated curve. Any speculation about possible elasticity values

at this stage, and without empirical data, would be pure nonsense, but

the warning is necessary.

270



4.1.6.1 A By-product of the Estimation of the Imports of Capital
Goods Demand Function: Multicollinearity and Exchange-
Rate Policy-making.

If we compare Eqs.6.1 and 6.2 with some less-good fits, in

terms of the relation between estimated coefficients and standard errors,

that is, t values, it is possible to suggest some likely patterns of

exchange-rates policy making. The matrix of correlations is included

at the end of this section.

Let: ERC: PLD-EER, PI, for imports of consumption goods, escudos
of 1965 per dollar.

ERCD: PLD-EER, PI, for imports of consumption goods, escudos
of 1965 per dollar of constant purchasing power
(deflator, US wholesale prices index).

MCD: imports of consumption goods, million dollars at 1961
prices.

EQUATION 6.5; R2 : 0.9277, DW : 1.7968, n : 23, OLSQ, Years 1946-68.

IMPK = 102.537 - 0.385 IMPK(-l) + 0.0126 FIX -

( 97.3696) (0.197) (0.00284)

( 1.053 ) (-1.952) (4.447 )

10.491 ERK + 1.752 ERC

( 5.376) (8.928)

(-1.952) (0.196)

EQUATION 6.6: R2 : 0.9407, DW : 1.7485, n : 23, OLSQ, Years: 1946-68.

IMPK = 336.257 - 0.431 IMPK(-l) + 0.00962 FIX -

(111.679) (0.179) (0.00218)

( 3.011) (-2.401) (4.411 )
- 12.642 ERK - 15.408 ERCD

( 3.124) ( 7.718)

(-4.047) (-1.996)
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EQUATION 6.7: R2 : 0.9278, DW 1.7755, n : 23, OLSQ, Years: 1946-68.

IMPK = 127.897 - 0.404 IMPK(-l) + 0.0123 FIX -

( 43,282) (0.207) (0.00198)
( 2.955) (-1.954) (6.222 )

- 9.842 ERK - 0.0447 MCD

( 3.151) ( 0.184)

(-3.123) (-0.243)

EQUATION 6.8: R2 : 0.9527, DW : 2.0943, n : 23, OLSQ, Years: 1946-68.

IMPK = 229.114 - 0.471 IMPK(-l) + 0.0131 FIX -

( 62.428) ( 0.162) (0.00201)
( 3.670) (-2.912) (6.524 )

- 25.348 ERKD - 0.706 ERC

( 6.471) ( 5.074)

(-3.917) (-0.139)

EQUATION 6.9: R2 : 0.9534, DW : 2.1003, n : 23, OLSQ, Years: 1946-68.

IMPK = 262.036 - 0.459 IMPK(-l) + 0.0127 FIX -

( 85.855) ( 0.158) (0.00194)
( 3.052) (-2.905) (6.556 )

- 26.1425 ERKD - 3.128 ERCD

( 5.154) ( 6.012)
(-5.072) (-0.520)

EQUATION 6.10: R2 : 0.9531, DW : 2.0585, n : 23, OLSQ, Years: 1946-1968.

IMPK = 233.875 - 0.487 IMPK(-l) + 0.0134 FIX -

( 48.0921) ( 0.165) (0.00163)
( 4.863 ) (-2.953) (8.221 )

- 26.465 ERKD - 0.0623 MCD

( 5.318) ( 0.146 )
(- 4.976) (-0.426 )
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Equations 6.5, 6.6 and 6.7 are comparable with Equation 6.1, while

Equations 6.8, 6.9 and 6.10 are comparable with Equation 6.2. In all

cases one additional regressor has been taken, in relation to the

original equation, representing the desired or actual demand for

consumption goods imports, which could be thought of as imports competing

with capital goods imports for the scarce foreign exchange resources.

The additional regressor is non-significant in all cases, except

almost - in Equation 6.6 where its sign is the opposite to the one

expected. On the other hand, we would expect collinearity between ERK

and ERC, and/or between ERKD and ERCD, as a result of the set of

difficulties faced by policy makers trying to change the imports structure

using a complex multiple exchange rates system. As was discussed in

the preceding chapter, it seems to be easier to change the exchange rate

as a whole, than the relation between exchange rates for competitive and

essential imports. In this sense Equation 6.5 is comparable with Eq.6.9.

the impact of collinear or nearly collinear 'semi-deflated' exchange

rates on the dependent variable in the former compares with that of

collinear or nearly collinear 'fully-deflated' exchange rates in the

latter. Equations 6.7 and 6.10 are also comparable. When comparing

Eqs.6.5 and 6.7 with Eq.6.1, there is a clear increase in the standard

errors when ERC (Eq.6.5) or MCD (Eq.6.7) are introduced. In Eq.6.5

both IMPK(-l) and ERK fall below the critical t level, as also does the

constant term. In Eq.6.7 IMPK(-l) falls below the critical t value.

On the contrary, in Eq.6.6 not a single original regressor has to be

rejected as non-significantly different to zero, and there is even an

increase in the t value of IMPK(-l) caused by a fall in the standard

error. Eq.6.5 suggests the presence of multi-col linearity between
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IMPK(-l), ERK and ERC, and from Eq.6.7 this presence could be

suspected between IMPK(-l) and MCD. The relation between MCD and

ERC is obvious: they are respectively demanded quantity and price

in a demand curve (no matter the particularities of this function).

There is no noticeable collinearity between ERCD and the original

variables, and in particular, between ERCD and IMPK(-l). If Eqs.

6.8, 6.9 and 6.10 are compared with Eq.6.2, very much the same

situation arises. When MCD is introduced (Eqs.6.10) all standard

errors increase, as they do with ERC among the regressors (Eq.6.8).

This is also the case with Eq.6.9, but here we have ERKD and ERCD

as regressors, and Eq.6.9 is not in any sense less-good than Eqs.6.8 or

6.10. ERKD and ERCD are respectively ERK and ERC deflated by the

reciprocal of the US wholesale prices index. The performance of Eq.6.9

is bad in relation to Eq.6.2, but not worse than the performance of

Eqs.6.8 or 6.10. Since IMPK(-l) seems to be collinear with ERC and

MCD, but not with ERCD, the less-than-optimal, but not better than Eq.6.9,

fits given by Eqs.6.8 and 6.10 are possibly explained by this collinearity

between IMPK(-l), ERC and MCD.

Now, in policy-making terms, the meaning of the suspected

collinearity between IMPK(-l) and ERC and MCD, and the meaning of the

absence of noticeable collinearity between IMPK(-l) and ERCD, are

fairly straightforward: the policy tool ERC tends to follow the volume

of capital goods imports of the year before. The fact that it is ERC,

and not ERCD, which is following IMPK(-l), strongly suggests that

exchange-rate policy-makers would be victims of monetary illusion.

Monetary theory defines monetary illusion as the attribution by some
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economic agents to liquid balances a psychological or utility

value different to their real actual purchasing power, but rather

corresponding to the immediate previous period. This is exactly

the situation described by the possible multi-col linearity and lack

of noticeable collinearity described above: exchange-rates policy¬

makers would tend to follow the nominal or monetary value of the

dollar, which corresponds to the real value of former periods, but

not to the actual purchasing power, when determining the PLD-EER,

PI, for imports of consumption goods. The model of the relation

between IMPK and ERC used by policy-makers, or the fact the IMPK could

just be an index of a more general measure of external trade, as ERC

just an index of a more general measure of external trade prices, are

all unimportant questions. The leading fact seems to be that monetary

(escudos of constant value, per dollar), rather than real (escudos of

constant value,per dollar of constant value) elements are used in this

analysis. The decisions taken by importers of investment goods,

however, are based on real, rather than monetary, considerations, for

this is the meaning of the fact that Eq.6.2 provides a better

explanation than Eq.6.1.
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TABLE 4D.

MATRIX OF CORRELATIONS BETWEEN VARIABLES OF EQUATIONS 6.1 TO 6.10.

IMPK ERK ERC MCD FIX ERKD ERCD

IMPK 1.000 -0.724 -0.915 -0.027 -0.941 -0.651 -0.807

ERK - 1.000 0.850 -0.068 -0.637 0.902 0.345

ERC - - 1.000 0.057 -0.918 0.696 0.740

MCD - - - 1.000 -0.081 -0.068 0.204

FIX - - - - 1.000 -0.498 -0.853

ERKD - - - - - 1.000 0.355

ERCD - - - - - - 1.000

Correlation coefficients have been calculated for the period 1946-

1968.

The respective series are presented in the Statistical Appendix.

4.1.7 Imports of Intermediate Inputs, Raw Materials and Fuels.

This is certainly the largest item in the imports bill, far

bigger than imports of basic consumer goods or investment and consumer

durable goods. Intermediate goods imports have amounted to about half

all imports every year between 1943 and 1968, the time limits within

which statistical data for this variable are available. However, it

is quite likely that the internal compositon of these imports may have
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changed during this period, following the evolution of domestic

industry. Chilean local industry in the early forties was formed

only by basic consumer goods branches, but by the late sixties it had

developed the production of consumer durables, and to a lesser extent,

of capital and intermediate goods. Due to the large volume of this

aggregate, and since it is impossible to isolate investment goods from

consumer durables in the items 'imports of capital goods', it is

possible that intermediate goods represent effectively, and more adequately

than any other aggregate, imports which are essential to domestic prod¬

uction, both industrial and non-industrial. Capital goods imports

would tend to be 'less essential', both because of the competitive role

played by imports of consumer durables in relation to local substitutes

since the late fifties or early sixties, and also because of the

permanent idle capacity which has been identified by several authors in

the industrial sector. (See the preceding chapter, section 3.6). This

section postulates that imports of intermediate goods depend on three

different factors. The first one is price, which is represented by

the particular exchange rates which have been applied to these imports.

Concretely, two PLD-EER, PI, have been tested: Behrman's rate for

imports of intermediate goods, and the weighted average of rates applied

to Jeanneret's 'competitive goods', namely, imports whose contribution

to the internal supply is over ten per cent of this supply.

The second factor is industrial production. The higher

local output in intermediate goods industrial branches is, the lower

imports of these goods will tend to be. Total industrial production

is employed as a proxy for output in specific intermediate brandies.

Long series of disaggregate data are not available.
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Finally, we have assumed that if these imports are indeed

essential, their volume is likely to depend on the total net availabil

of foreign exchange, and therefore their volume will be higher when

local production of substitutes for other essential imports, which

compete for this limited foreign exchange availability, is higher also

This is in particular the case of foods. So, agricultural production

has been included among the regressors.

Let: INIM:

ERJKD:

INDP:

INDXAG:

imports of intermediate inputs, raw materials and
fuels, million dollars at 1961 prices, deflactor:
US wholesale prices index.

PLD-EER, PI, applied to Jeanneret's 'competitive'
goods, that is, goods where imports are more than
ten per cent of the total internal supply of them,
escudos of constant value per dollars of constant
value.

industrial gross domestic product, million escudos
of 1960.

index of agricultural production, 1940 = 100.

EQUATION 7.1.

no. of lags

0

R : 0.9670, DW: 2.0920, n: 22, OLSQ, years: 1946-1967.

■ 266.560

(112.329)
(- 2.373)

ERJKD

29.188

(12.576)
(-2.321)

INDP INDXAG

- 0.0943 3.526

(0.0518) (1.194)
(-1.835 ) (2.953)
-0.0958 3.483

( 0.0253) (0.614)
(-3.789 ) (5.677)
-0.104 2.513
( 0.0306) (0.672)
(-3.412 ) (3.738)
-0.120 0.616

( 0.0247) (0.499)
(-4.880 ) (1.235)
-0.144 -2.206

( 0.0493) ( 0.979)
(-2.925 ) (-2.254)
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The exchange rate elasticity is 0.6948 at the point of means, which is

just above half the short-term elasticity in the demand for capital

goods imports (1.2465). (Section 4.1.6.) This further suggests that

intermediate goods imports are essential, while capital goods imports

are not, though obviously this distinction cannot be based only upon a

difference in price elasticities. While the price elasticity is low,

industrial production and agricultural production elasticities are very

high in absolute terms: -2.193 and 4.917, respectively. Imports of

intermediate goods are affected mildly by price changes, but they tend

to react sharply to changes in production, increasing if industrial

production falls or agricultural production increases, and falling in

the opposite situation.

Equation 7.2 is certainly inferior to Equation 7.1 but it

allows us to illustrate a point already mentioned before: demand

functions for particular items in the imports bill are likely to be

sensitive to price changes, but this will be empirically confirmed only

if the appropriate disaggregate exchange rate is included. It has been

suggested that Chilean imports of intermediate goods do not respond to

changes in relative prices (Lira, 1974, p.41, and 1975, p.80). This

is not true. Imports of intermediate goods respond to changes in the

exchange rate applied to Jeanneret's 'competitive' imports, but they do

not answer to movements in Behrman's exchange rate applied to imports

of intermediate goods. ERIND affects all intermediate goods, while

ERJKD affects basic consumer intermediate and investment goods, and

consumer durables, but only if imports of these items make a significant

contribution to domestic supply (see the preceding chapter, section 3.5;

Behrman, 1976; Jeanneret, 1972). There is no doubt that some

particular exchange rates, more disaggregate than ERJKD, would provoke

greater response in INIM.
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Let: GRIND: PLD-EER, PI, applied to imports of intermediate goods,
escudos of 1965 per dollar of constant value.

EQUATION 7.2. R2 : 0.9576, DW : 1.9488, n : 21, CORC, r : 0.15462

years: 1946-1967.

no. of lags C ERIND INDP INDXAG

0 -487.448 -0.4813 -0.1200 3.650

( 338.306) (34.956 ) ( 0.0932) (1.421)

(- 1.441) (-0.0138) (-1.287 ) (2.570)

1 -0.1029 3.291

( 0.0586) (1.043)

(-1.755 ) (3.156)

2 -0.1017 2.328

( 0.0528) (1.097)

(-1.926 ) (2.122)

3 -0.1163 0.7616

( 0.0460) (0.7743)

(-2.528 ) (0.9837)

4 -0.1468 -1.409

( 0.0720) ( 1.274 )

(-2.039 ) (-1.106 )

4.1.7.1 Definition of Imports of Consumer Goods.

Total imports, imports of capital goods, and imports of inter¬

mediate goods are estimated by stochastic equations in the complete model.

Imports of consumer goods (IMPC) are defined as a residual. IMPC is

equal to total imports (IMPD) minus imports of capital goods (IMPK),

minus imports of intermediate goods (INIM).

IMPC = IMPD - IMPK - INIM

280



IMPC refers only to imports of basic consumer goods, for most imports

of consumer durables are included among imports of capital goods.

Besides, some agricultural imports are included among imports of

intermediate goods. IMPC is not a fundamental variable. As we

will see in the analysis of multipliers and in the simulation of

policies, the definition of IMPC as a residual does not seem to jeopar¬

dise the theoretical or experimental validity of the model.

However, as discussed above, our stochastic equations for

imports of capital and intermediate goods do not apply during years of

temporary acute foreign exchange restrictions. Consumer goods are

imported even in the worst situation of foreign exchange crisis, which

suggests that our stochastic equations for imports of capital and

intermediate goods should be modified for dealing with these periods

of crisis. Efforts in this direction are discussed below.

4.1.8 Investment.

In order to estimate this function, we have assumed that

investment responds to both level of production and relative prices.

There would be a relation between industrial output and investment in

capital goods. This is a result of the fact that producers take

decisions about the volume of desired future production according to

the trends in actual and past production (consumer demand affects

future production decisions only through its impact upon present

period production). Once desired future production has been established,

an important element affecting the demand for new capital goods has been
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determined, a factor which depends on the average capital-output

ratio and the rate of depreciation, the marginal capital-output

ratio, and the level of capacity utilisation in the economy.

It has been assumed that price affects invesment decisions,

in two ways at least. First, a higher expected price for the goods

they produce will make producers aspire to a higher level of future

output and hence a higher level of investment. Secondly, the price

of capital goods will affect negatively the demand for them and

desired investment.

Two elements which are often mentioned in specifications of

empirical investment functions are not considered in our model. They

are the rate of interest in long-term loans and taxation. Due to the

lack of a bonds market in the Chilean economy, it is not possible to

identify a series for the rate of interest for long-term loans. The

current bank interest rate is not a good proxy either, both because its

average value is extremely low, and even negative in real terms in many

years, and because of its great variability and the difficulty in

measuring, let alone predicting it. Corbo Lioi (1974) presents a

series for the real bank interest rate between 1950 and 1970, and the

real rate, that is, the difference between the nominal rate and the

inflation rate, is stated to be negative in 1954, 1955, 1956, 1959,

1963 and 1964. Mamalakis presents a series for the real interest rate

on bank loans between 1929 and 1960. According to his figures, the

real rate was negative in 1932, 1936, 1937, and in every year between

1940 and 1944, and between 1946 and 1959 (Mamalakis, 1965, Appendix

Table 1, pp.190-192. Also Johnson, 1967b, pp.213-5). It is



difficult to accept one of these series and reject the other without a

thorough study of the respective ways they have been built, but at

least this illustrates the fact that the real interest rate is, to say

the least, unclear as a price signal. It is easy to understand that

the demand for bank loans will be greater than supply, but the way

bank loans -are allocated among applicants is beyond our immediate field

of interest. What should be clear is that the real bank interest rate

does not adequately reflect the cost of funds to investors, even if

such a variable could be uniquely determined for the Chilean economy as

a whole. In relation to taxation, there seems to be general agreement

among observers of the Chilean economy during most of the period, about

the unimportance of non-copper taxes, both as a source of government

revenue and as a policy tool. It has been argued by Reynolds (1965),

Mamalakis (1971) and others that, until the 1955 'New Deal', increases

in copper taxation were always at least partially, a result of the

reluctance of Chilean individuals and businesses to pay taxes, and the

inability of governments to impose them. Given the monopolistic

structure of most productive sectors and industrial branches, corporate

taxes, when existing, are easily included in the price final consumers

pay, which makes the influence of corporate tax reductions as a policy

tool to encourage investment as irrelevant as the impact of indirect

taxes (if this assumption holds true, as it seems to, even indirect

taxes would be more efficient, although their impact would be only

indirect, through aggregate demand).

"One of the chief sources of government revenue
in any advanced industrial economy, corporate
taxes, have limited significance in Chile and
apparently are frequently evaded."

(Johnson, 1967a, p.240)
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Our model of investment has borrowed ideas from Jorgenson

(1965), Jorgenson and Stephenson (1967), Wallis (1973), de Leeuw (1976),

Eisner and Nadiri (1976) and Bischoff (1976). However, no attempt has

been made to base this model on the "neoclassical theory of optimal

accumulation of capital". Therefore, there is no need either to derive

the model from any production function whatsoever, nor to establish a

priori any maintained hypothesis about the expected value of elasticities.

Our investment variable is "total investment in machinery and

equipment". Statistical data are more readily available for total

investment than for industrial investment. Investment in buildings and

inventories have not been considered, because they are much smaller than

investment in machinery and equipment, they depend on particular elements,

and their respective relationships to the external sector are only

indirect, if they exist at all. The empirical variable for price of

produced goods is the rate of growth in the consumer prices index, and

the empirical variable for price of capital goods is the PLD-EER, PI,

applied to imports of investment goods. As expected, the prices

variables respond better when the relation between them is considered,

rather than when each one is taken as a separate variable. However,

this has the disadvantage that it makes it impossible to estimate

separate price elasticities. Some estimates for individual price

elasticities may be obtained from fits where only the price of consumer

goods is considered. Indeed, the determination coefficients are here

even higher than when the complete price variable, that is, the relation

between price and the capital goods exchange rate is included, but these

determination coefficients are not strictly comparable for the sample
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is larger in the first case (the exchange rate data are available

starting only in 1946). Again, as was the case with the specification

of the demand for imports of capital goods (Section 4.1.6), results are

consistently and systematically better when ERKD (the exchange rate

expressed in escudos of constant value per dollar of constant value)

was employed, in relation to results obtained with ERK (the exchange

rate in escudos of constant, per dollar of current value). Oddly

enough ERK seems to be the variable used in analyses and decisions by

policymakers, as was discussed in the section on imports of capital

goods (4.1.6.1). We concluded then that exchange rate policymakers

are probably affected by 'monetary illusion', while importers of capital

goods and investors are not. Some regressions were also carried out

with variables available for a fraction of the period only, such as the

Development Corporation (CORFO) credits for industry or some series of

non-copper taxation. However, no useful results were obtained from

this group of regressions (unsuccessful equations are presented in

Appendix 1).

Let: FIX:

INDP:

PR:

ERKD:

Gross fixed investment in machinery and equipment,
thousand escudos at 1950 prices.

gross domestic product in the industrial sector,
million escudos at 1960 prices.

annual growth rate in the consumer prices index,
per cent.

PLD-EER, PI, for imports of capital goods, escudos
at 1965 prices per dollar of constant value.
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EQUATION 8.1. A short lag (3 periods) for PR/ERKD is tested

R2 : 0.9815, DW ; 1
years: 1949 - 1969.
R2 : 0.9815, DW ; 1.9724, n : 21, CORC, r : 0.06981,

FIX = - 4923.16 - 1.739 INDP + 3.455 INDP(-l) +

(1007.83) (1.749) (0.899)
(- 4.885) (-0.994) (3.845)

+ 5.900 INDP(-2) + 5.597 INDP(-3) + 2.546 INDP(-4) +

(1.335) (0.955) (1.977)
(4.421) (5.959) (1.287)

+ 62.86 PR/ERKD - 279.9 (PR/ERKD)(-1) + 332.9 (PR/ERKD)(-2)
(108.3 ) (119.7) ( 81.12)
( 0.580) (- 2.338) ( 4.103)

EQUATION 8.2. A longer lag for the complete price variable (5 periods)
is tested.

R2 : 0.9724, DW : 1.9674, n : 19, CORC, R : 0.10144,
years: 1951 - 1969.

FIX 3974.48 - 0.270 INDP

(1562.19) ( 2.018)

(- 2.543) (-0.134)

+ 2.838 INDP (-1) +

(1.055)

(2.692)

+ 4.528 INDP(12) + 4.797 INDP(-3) + 3.648 INDP(-4) -

(1.439) (1.125) (2.441)
(3.146) (4.265) (1.494)

- 176.5 PR/ERKD + 26.30 (PR/ERKD)(-1)+ 111.8 (PR/ERKD)(-2)+
( 88.18) (47.11) ( 45.72 )
(- 2.002) ( 0.558) ( 2.445)

+ 80.01 (PR/ERKD) (-3)
(33.12 )

( 2.416)

69.07 (PR/ERKD)(-4)
(64.25 )

(-1.075)
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EQUATION 8.3. The short lag for PR is tested on a larger sample.

R2 : 0.9865, DW ; 2.0019, n : 26, CORC, r: 0.1074,
years: 1945 - 1970.

FIX = - 5449.94 - 2.483 INDP + 3.177 INDP(-l) +

(634.224) ( 1.413) (0.718)
(- 8.593) (-1.757) (4.426)

+ 6.014 INDP(-2) + 6.031 INDP(-3) + 3.225 INDP(-4) +

(1.057) (0.732) (1.492)
(5.692) (8.239) (2.161)

+ 19.77 PR - 48.58 PR(-l) + 59.77 PR(-2)
(13.88 ) (15.88 ) (12.09 )
( 1.424) (-3.058) ( 4.945)

EQUATION 8.4. A larger lag for PR is tested

R2 : 0.9783, DW :

years: 1945-1970.
R2 : 0.9783, DW : 1.9906, n : 26, CORC, r : 0.04274,

FIX = - 5343.09 - 1.654 INDP + 2,496 INDP(-l) +

( 763.522) ( 1.692) (0.854)
(- 6.998) (-0.977) (2.923)

+ 4.933 INDP(-2) + 5.659 INDP(-3) + 4.672 INDP(-4)
(1.233) (0.879) (1.785)
(4.000) (6.437) (2.617)

- 14.58 PR + 9.435 PR(-l) + 19.19 PR(-2) +

(11.51 ) (6.106) ( 7.093)
(-1.267) (1.545) (2.705 )

+ 14.67 PR(-3) - 4.117 PR(-4)
( 5.323) (10.29 )
( 2.756) (-0.400)
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Generally speaking, it is not clear whether the impact of

price changes or the response to product changes takes longer. In all

four equations both variables have a positive, significantly different

to zero, considerable influence only at the second or third-year lag.

Equation 8.1 is superior to Eq. 8.2 in the determination coefficient

and perhaps in the relation between the total lag distribution and the

statistically significant lag distribution. In Eq. 8.1 the elasticities

at the point of means are 1.46 for INDP and 0.021 for the price variable

PR/ERKD. In Eq. 8.3 product and price elasticities are, respectively,

1.33 and 0.028. A very hearty response to production changes, but

practically no reaction to price incentives. We have chosen Eq. 8.1

as the best fit.

4.1.9 Industrial Production.

We have already discussed the relations between industrial

output and imports, namely, the positive impact on industrial production,

to be expected from essential imports, as well as the negative impact

to be expected from competitive imports. Now, using the empirical data

available, these influences are going to be incorporated into an

analytical expression and its parameters estimated. No production

function for the Chilean industry has been specified or estimated in

this work, not only because the economic theory behind the production

function concept has been severely criticised (Blaug, 1974; Fisher, 1971;

Garegnani, 1973; Robinson, 1971), but also because in the Chilean

situation, even if no objections had been made to the theoretical

foundations of this approach, the empirical estimation of an aggregate
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production function lias met great barriers in the past. In fact, it

seems to be a strong possibility that all efforts to estimate production

functions for the Chilean industrial sector will yield results not only

useless but also misleading. According to a recent study:

"These poor fits, the odd results obtained for
the economies of scale, and the great instability
and fluctuation of different estimated parameters
introduce doubts regarding the utility of the
production function concept at the microeconomic
level ... in the econometric estimation there is
one requirement which has not been considered,
namely the technical efficiency condition that
must fulfill the different productive techniques.
The fundamental question to be asked is: How
reliable are these results and what is their use?
These results are merely of a descriptive nature
and, given their high variability, are not
appropriate for suggesting any kind of economic
policy measure. The purpose of the estimators
obtained is to show average values indicating
an existing empirical situation which in some
cases is very different from the one predicted
by the theoretical model."

(Mcllcr, 1975, p.617)

Instead, it is possible that available data for Chilean industrial

production may be satisfactorily explained as a curve of supply, modified

by the impact of some elements representing demand for industrial goods.

According to the theory, supply depends on the price of the good and

the prices of the productive factors employed in its production, while

demand depends on the price of the good, the price of other goods, both

complementary to and competitive with the first one, and income.

The first factor determining supply is price. Since no index

of industrial prices was available for the period between the early

1940's and the late 1960's, what has been taken as a proxy for it is the

index of consumer prices, a weighted average of industrial, agricultural,
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housing and services prices. The second factor pertinent to the

estimation of a supply curve is the price of productive factors. Since

we are interested in the impact of imported capital and intermediate

goods, price-level-deflated effective exchange rates, premiums

included (PLD-EER, PI) have been taken as indicators of prices for

these imported items (the PLD-EER, PI, was defined in the preceding

chapter). Fluctuations in international prices of Chilean imports are

negligible when compared with the fluctuations in Chilean prices, due

to exchange rate changes (Behrman, 1976; Leftwich, 1966; Ffrench-

Davis, 1973). Given the highly monopolistic structure of Chilean

industry it should be expected that price increases of domestic

productive factors are incorporated in the price of the finished good,

so not much information is lost by not including these factors' costs,

and problems of near-collincarity are avoided. This is not always done

with imported investment and intermediate goods. Here, mark-ups can

be very high, if purchases have followed speculative patterns (see

sections on imports of capital goods), or very low if some firms were

unable to obtain foreign exchange for their requirements of imports

before a devaluation. The demand for industrial goods is taken as

represented by the price of competitive imports. The empirical variable

in this case is the PLD-EER, PI, for competitive imports. The PLD-EER, PI

chosen as prices for essential imports, i.e., imports of capital and

intermediate goods required for industrial production are the series

provided by Behrman for imports of investment goods, intermediate

products and Jeanneret's 'competitive' goods. The PLD-EER, PI, chosen

as prices of competitive imports are Behrman's series for consumer goods

and Jeanneret's 'non-competitive' goods. In the preceding chapter we

explained why Jeanncret's 'competitive' and 'non-competitive' imports



should actually be considered the other way round, that is, as being

indeed, respectively, non-competitive and competitive imports

(section 3.5).

Finally, some partial indicators of income distribution have

been included, either as primary income distribution to productive

factors, or as redistribution generated by taxation policies. They

are, respectively the share of wages, salaries and the firms' cont¬

ributions to social security as a per cent of total domestic income,

and the rate of indirect to direct taxes. Incomplete as these measures

are, they have been taken since no other was available. Some of these

equations are presented in Appendix 1. The principal conclusions

obtained are: The delay in the response of industrial production to

changes in the regressors was large, taking on average two or three

years, a feature which could be consistent with interpretations of

Chilean industry as lacking dynamism and entrepreneurship. However,

this result cannot be understood as a demonstration of the lack-of-

dynamism interpretationvsince it refers basically to responses to

changes in exchange rates applied to imports of capital and intermediate

goods, whose effect upon industrial output ought to take a long time

anyway, and to responses to changes in demand factors, such as the

impact of imports of consumer goods on the demand for domestic

industrial production or the effects of changes in the income distribution.

Second, as was expected a priori, we obtained results unsatisfactory and

misleading in all cases when overall aggregate exchange rates were

included among the regressors, such as the National Accounts' exchange

rate or the relation between the Development Corporation's exchange rate
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and the parity rate. Third, a large number of collinearity

problems arose, especially between exchange rates for different

groups of imports (which means that all individual exchange rates tend

to move together, additional evidence of the problems faced by policy

makers when attempting to change the imports structure), and between

exchange rates and other variables. Fourth, by far the most persistent

and systematic influence detected was the one exerted by the price

level, which seems to be without doubt the most important single

influence upon industrial production.

A particular problem found in relation with exchange rates

deserves special discussion. In addition to multicollinearity between

different exchange rates, which reflects the difficulties faced by

policymakers in trying to modify the internal relation between two

individual exchange rates within a complex multiple exchange rates

system, it was very difficult to identify individual exchange rates,

as given by data sources, with the sets of imported goods affected by

them, defined by us as 'essential' or 'competitive'. So, Behrman

gives a PLD-EER, PI, for capital goods imports, but the capital goods

industrial branches, as defined by the Development Corporation (CORFO),

the Office of National Planning (ODEPLAN), or the Banco Central Balance

of Payments publications, (branches no. 35, 36, 37 and 38) are all

formed more by consumer durables than by investment goods industries.

As the domestic production of consumer durables grew during the late

fifties and sixties much faster than any other manufacture, at the end

of our period imports of branches 35 to 38 were much more 'competitive'

then 'essential', a situation absolutely different to the one seen
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during the thirties or forties. A similar problem arises with

Jeanneret's classification. Since both her 'competitive' and

'non-competitive' imports include intermediate inputs, there is no

relation between this classification and Behrman's, or worse,

between hers and our division into essential and competitive imports.

During the sixties by far the largest group of imports (and the largest

group of essential imports) was formed by intermediate inputs. Since

there are these imports in both Jeannerct's groups, and since consumer

durables and hence industrial branches 35 to 38 are 'competitive'

rather than 'essential' (basic consumer goods imports were competitive

since the early forties), Jeanneret's classification becomes absolutely

useless to our purposes. Among Behrman's groups, the most represen¬

tative of essential imports is probably 'intermediate goods', rather

than 'capital goods', especially because Behrman separates 'building

materials', mainly of domestic origin, from the rest of his 'intermediate

goods'.

There are several other more specific conclusions which we

will discuss after the regressions results.

Let: INDP: industrial gross domestic product, million escudos
at 1960 prices.

PR: annual rate of growth in basic consumer prices,
per cent.

WS: wages, salaries and firms' contributions to social
security as a per cent of total domestic income.

LRKD, PLD-EER, PI, applied respectively to imports of
ERCD, capital goods, imports of consumption goods, and
ERIND: imports of intermediate goods, escudos of constant

value per dollars of constant value.
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ERJK: weighted average of the PLD-EER, PI, applied to
imports of sectors and industrial branches were
imports constitute more than ten per cent of
total internal supply (Jeanneret's competitive
goods, basically capital and intermediate goods)

ERJC: weighted average of the PLD-EER, PI, applied to
imports of sectors and industrial branches where
imports are less than ten per cent of the total
internal supply (Jeanneret's non-competitive goods,
mostly basic consumer and some intermediate goods).
The different participation of these imports in
the internal market is to a large extent, as was
discussed above, a result of the different exchange
rates applied to them, which are applied in
consideration mainly to the character of these
imports - essential or competitive - in relation
to domestic industrial production. ERJK and ERJC
are measured in 1965 escudos per current dollar.

EQUATION 9.1. R : 0.9589, DW : 1.8619, n : 23, CORC, r : 059694,
years: 1946-1969 (exponentially decreasing lag
distribution).

INDP 1179.25

( 377.16 )

(- 3.127)

1.013 INDP(-l)

(0.111)

(9.129)

2.927 PR

(1.197)

(2.445)

174.607 ERKD

( 44.601)

( 3.915)

EQUATION 9.2. The quotient between ERCD and ERKD is substituted for
ERKD.

R2 : 0.9515, DW : 2.0534, n : 23, CORC, r : 0.26086,
years: 1946-1969.

INDP = 708.972 + 0.923 INDP(-l) + 3.422 PR - 427.421 ERCD/
(286.791) (0.0716) (1.374) (171.385)ERKD
( 2.472) (12.894 ) (2.490) (- 2.494)

EQUATION 9.3. GRIND is substituted for ERCD.

R2 : 0.9528, DW : 1.9772, n : 23, CORC, r : 0.51726
years: 1946-1969.

INDP = 586.165 + 1.061 INDP(-l) + 3.277 PR - 708.237 ERIND/
(184.940) (0.110) (1.345) (223.872) ERKD
( 3.169) (9.646) (2.436) (- 3.i64)
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EQUATION 9.4. Similar to Eq.9.1, but a polynomial distributed lag
is tested instead of the exponentially decreasing
lag distribution of Eq.9.1.

R2 : 0.9666, DW : 2.0314, n : 20, CORC, r : 0.94726,
years: 1949-1969.

of lags C ERKD PR

0 - 547.716 90.41 4.303

(714.006) (39.12) (1.159)

(- 0.767) ( 2.311) (3.712)

1 103.5 1.830

( 35.59 ) (0.850)

( 2.909) (2.152)

2 106.2 1.390

( 35.51 ) (0.846)

( 2.991) (1.643)

3 98. 38 2.981

( 39.14 ) (1.226)

( 2.513) (2.431)

EQUATION 9.5. As Eq.9.2, but with a polynomial lags distribution.
R2 : 0.9647, DW :
years: 1949-1969.
R2 : 0.9647, DW : 2.2298, n : 20, CORC, r : 0.93415,

no. of lags C ERCD/ERKD PR

0 3436.92 - 219.6 4.361

( 596.137) (161.6) (1.259)

( 5.765) (- 1.359) (3.464)

1 -347.7 2.055

(118.4 ) (0.906)

(- 2.937) (2.267)

2 -373.0 1.650

(117.7 ) (0.898)

(- 3.170) (1.838)

3 -295.6 3.147

(147.7 ) (1.268)

(- 2.000) (2.482)
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EQUATION 9.6. Wages and Jeanneret's exchange rates are included.

R2 : 0.9962, DW : 3.2304, n : 16, OLSQ, years:
1948-1954, 1962-1970.

of lags C ERJK ERJC PR WS

0 - 648.047 - 74.73 - 17.70 2.227 - 1601.

(1277.89 ) (118.8 ) (101.7 ) (2.620) (2309.

(- 0.507) (- 0.629) (- 0.174) (0.850) (- o.

1 153. 8 -121.1 7. 847 7701.

(151.4 ) ( 82.59 ) (3.680) (2890.

( 1.016) (- 1.466) (2.132) ( 2.

2 -514.4 196.2 4.667 1133.

(155.9 ) ( 57.95 ) (3.103) (1468.

r—\ 1 Lrl o J—» ( 3.386) (1.504) C o.

Equation 9.6 is included because it is probably our best fit among those

ones where a measure of income distribution is considered. All

regressors have significant t values, at least for one period, and, if

Jeanneret's 'competitive' imports [mainly capital goods) are taken as

being 'essential' imports, and Jeanneret's 'non-competitive' imports

(mainly basic consumer goods) are taken to be 'competitive' (an

identification valid for the forties, but not for the sixties), then

we can conclude that the estimated coefficients for the price and

exchange rate variables have all the signs expected a priori [ERJK(-2),

ERJC(-2), PR(-l)]. Moreover, our income distribution variable, WS(-l),

seems to be demonstrating that primary income distributions with

relatively higher shares for wages and salaries have a positive impact

on industrial output, a feature which is consistent with the already

discussed permanent and systematic symptoms of under-utilisation of

installed capacity in Chilean industry, due to lack of effective demand
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(Section 3.6). However, we have already expressed our doubts about

Jeanneret's classification as a tool useful for our work. We are

interested in intermediate goods, the most typical 'essential' imports,

but this item is distributed among both Jeanneret's classes. On the

other hand, the regression has an extremely high Durbin-Watson, which

may be a result of the large number of regressors, present and lagged,

in relation to the number of observations, but which may be also a sign

of biased estimated coefficients due to negative autocorrelation of

errors. So, we have preferred not to consider Eq.9.6 as an acceptable

fit. The comparison between Eqs.9.1 and 9.4, and between Eqs.9.2 and

9.5, suggests that there are not clear advantages in choosing one

particular lag distribution (exponentially decreasing or polynomial)

over the other. Both the determination coefficients and the estimated

coefficients for the explanatory variables (once the lagged impact

through the one-year lagged dependent variable has been considered in

Eqs.9.1 and 9.2) appear to be very similar. The reason for this is

quite clear: the speed of reaction of industrial production to changes

in different regressors' is very different. In fact, the highest impact

of price occurs in the immediately next year (so, price lags alone

would probably follow an exponentially decreasing distribution), while

the exchange rate impact takes two years to reach its peak (so favouring

a polynomial lag distribution) (see the estimated coefficients in Eqs.9.4

and 9.5). For the higher number of observations considered, and the

higher computational utility due to their relative simplicity, we have

preferred Eqs.9.1 and 9.2 to Eqs.9.4 and 9.5, respectively.

We have interpreted the positive sign of the ERKD coefficient

in Eq.9.1 and Eq.9.4 as a proof of a point already discussed above.
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Namely, that so called capital goods imports (that is, capital goods

and consumer durables imports, belonging to industrial branches 35,

36, 37 and 38) are more 'competitive' than 'essential', and therefore,

higher exchange rates applied to these imports will induce domestic

industrial production.

The negative sign of the regressor ERCD/ERKD in Eq.9.2 and

Eq.9.5 supports this interpretation. Obviously, basic consumer goods

imports are also 'competitive' with domestic industrial production,

and a positive coefficient should be expected if only ERCD (and not

ERCD/ERKD) is to be included as a regressor. But imports affected by

ERKD are even more "competitive' than imports affected by ERCD, since

the impact of ERKD, negative for being ERKD in the denominator, is

strong enough as to compensate for the positive impact of ERCD. This

feature should not be very surprising: in the preceding chapter, when

measures of protection to domestic industrial activity were discussed,

it was clear that the rate of effective protection or the implicit

tariff rate were higher for capital and consumer durable goods in

relation to basic consumer goods. Or, in other words, domestic basic

consumer goods are relatively in a better condition (mainly in terms of

industrial productivity in the respective branches) to compete with

foreign production, if compared with investment goods and consumer

durables. So, for these latter imports to be 'more competitive' means

that they are in a relatively better situation (when compared with

basic consumer goods imports) to compete with domestic substitutes.

They are more of a threat to domestic substitutes. Of course, these

comparisons refer to technical conditions, productivity, quality, and
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so on. But the different grade of protection granted to different

branches of local industry does not alter this basic result. Imports

of capital goods and consumer durables are 'more competitive' than

imports of basic consumer goods, despite the fact that more protection

is granted to local branches of capital goods and consumer durables.

(See the respective sections in Chapter 3).

Equation 9.3 provides an important improvement in relation to

Eq.9.2. The exchange rate regressor is not representing a comparison

between exchange rates applied to two different classes of 'competitive'

imports, as in Eq.9.2, but rather a comparison between exchange rates

applied, one of them mainly to essential imports (ERIND), and the other

mainly to competitive imports (ERKD). In relation to Eq.9.2, the

improvement in the determination coefficient is small, but the increases

in the estimated coefficient for the quotient between exchange rates,

and in the respective t value, are both considerable. Despite the

fact that it was not possible to include a significant regressor for

impacts of changes in the income distribution, a problem most likely

due only to lack of adequate statistical data, we think that Eq.9.3 is

very satisfactory as an empirical explanation for industrial production

during the period. The difficulties we have mentioned in relation to

the interpretation of ERKD are only a most partial aspect of a complex

evolution in the Chilean industrial structure. Stallings (1975) has

described a conflict between metallurgical and lumber industrialists,

and Cavarozzi (1975) has identified the conflict in relation to the

substitution of Domingo Arteaga for Walter Muller as President of the

Industrialists' Association (SOFOFA) during the mid fifties. Both
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these conflicts have been explained by the evolution of the industrial

structure during the 1950's, meaning the development of local

industrial branches of intermediate and investment goods, and consumer

durables. This problem has been extensively discussed in Chapter 3.

4.1.10 Rate of Increase in the Price Level.

For completeness sake, the rate of inflation is determined

inside our model. From an intuitive point of view, it seems clear

that the rate of increase in the price level is affected by some of

the main variables in the model. Furthermore, from the experimental

point of view, the model simulates better in a version which makes the

price level an endogenously determined variable, rather than when, in

a simpler version of the model, the rate of increase in the price level

is taken to be an exogenous variable.

However, it is necessary to stress that no original

explanation for the Chilean inflation is attempted, and that we have no

intention to re-open here the old discussion between 'monetarist' and

'structuralist' theoreticians of the Latin American inflationary

processes.

"Two competing schools of thought, monetarism and
structuralism, have developed in Latin America to
explain chronic inflation ... Latin American
monetarism suggests that the factors which cause
inflation in Latin America are similar to those

causing inflation elsewhere and are primarily a
matter of excess demand. Latin American

structuralism, however, stresses that there are
factors peculiar to Latin America's institutional
structure which explain why that region is predisposed
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to inflation. Specifically, according to
the structuralist view, the relative back¬
wardness in agriculture in many of Latin
America's inflationary economies explains
that region's propensity toward inflation.
Structuralists argue that inflation results
because agricultural prices rise over time.
Since other prices do not fall, the price
level increases. The downward rigidity
in non-food prices is ascribed to the
pervasiveness of imperfect competition in
the manufacturing and services sectors."

(Wachter, 1976, p.135)

The Chilean experience during the last twenty or thirty years shows

that no remedy for inflation offered by one of these schools of thought

can afford to ignore some of the policy recommendations of the other

school. And this is not only a trial-and-error policy conclusion,

but also a theoretical one.

"The empirical results of the study support a
broad model of inflation. The findings of
significant coefficients with the anticipated
signs for the demand-pull and expectational
variables in the Ilarberger and Phillips-curve
equations are consistent with the Latin
American monetarist argument that excessive
aggregate demand is responsible for inflation.
However, the reformulated structuralist model
is also substantially supported by the finding,
in the equations using quarterly data, of a
significant and positive coefficient for the
rate of change in the relative price of food.
The possible long-run impact of structural
inflation is tested, using a technique
developed by Sims. The Sims procedure tests
for the existence of a passive money supply
in a two-way regression between prices and
money. The outcome of these tests suggests
that the structuralist hypothesis of a passive
money supply cannot be rejected for Brazil,
Chile or Mexico. Therefore, these results
taken together, support a broad model in which
inflation in these economies depends on the
concentration of excess demand in agriculture
as well as on the overall level of excess

aggregate demand."
(Wachter, 1976, p.137)

(See also Behrman, 1975 and 1977, p.11 )
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There is no doubt that a complete study of the Chilean

inflation must reject any unilateral or 'extremist' version of one of

these two theories. A renovated, broad model is required. This is

the case, for instance, of the book by Corbo Lioi (1974), which

analyses the global impact of inflation on the Chilean economy, using

a system of simultaneous equations for describing the behaviour of all

the principal sectors and variables in the economy. Corbo Lioi

estimates a function for explaining the rate of growth in the price

level, which is a modified Phillips curve, where the regressors are

the rate of unemployment, the rate of increase in the cost of foreign

raw materials and intermediate inputs, and the rate of growth in

wages (Corbo Lioi, 1974, pp.19, 163-5). This is certainly a cost-

push explanation and therefore it is more a 'structuralist' rather than

a 'monetarist' view of inflation. But Corbo Lioi's model also

includes an equation for the money supply, where this variable is

explained by the credit to the government, the credit to the private

sector, and the net result of foreign operations.

It is the same reasoning which allows us to say that our

best regressions for the rate of increase in the price level (which

are derived from the quantity-theory oriented econometric•model by

Harberger, 1963, pp.219-250) are not and should not be interpreted as

an argument in favour of some 'monetarist' explanation of the Chilean

inflation, just as the inclusion of the rate of inflation in our

equations explaining industrial production or investment in fixed

capital should not be interpreted as a particular version of some

Latin American 'structuralist' theory of inflation. After

clarifying this question, it is necessary to say that our regressions
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for the price level are far from completely satisfactory, the
2

multiple correlation coefficients R being always below the results

of every other regression included in the model. Besides, although

we have reached results which provide an acceptable equation for the

price level, it has been impossible to make the money supply an

endogenous variable, due to lack of adequate statistical data. To

have done so, making the money supply depend, among other variables,

on the net results of foreign operations by the Central Bank, would

have completed the model theoretically and probably improved its

experimental performance. However, some improvement is achieved

by the inclusion of the price level, despite the fact that the money

supply is always taken as exogenous.

In relation to the other econometric models of Chilean

inflation, with the exception of the work by Ilarberger who was able

to disaggregate the general price index into its main components, and

worked with quarterly data, former models have not been much more

successful than ours. Corbo Lioi is forced, when working with annual

data, to use a sample of only seven observations. Lira (1974, pp.32-5)

gets a fit with a determination coefficient higher than ours (0.7878),

but he uses a dummy variable for the years with "special stabilisation

policies, or, for a better name, stabilisation campaigns" (p.34).

However, these special years are very difficult to sort out in practice,

and the author does not inform us which years were chosen or what

criteria employed.

Let: PR: annual rate of increase in the price level, per cent.

RMON: annual rate of growth in the money supply, per cent.

RGDP: annual rate of growth of the GDP, per cent.
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EQUATION 10.1. The rate of inflation, one-year lagged, is included
as a proxy for the expected cost of holding cash.

R2 : 0.6237, DW : 1.7214, n : 28, CORC,
r : 0.31285, years: 1942-1970.

PR 0.799 + 0.669 RMON + 0.147 RMON(-l) -

( 9.038) (0.224) (0.259)

(-0.0884) (2.985) (0.567)

- 0.626 RGDP + 0.164 PR(-l)

( 0.333) (0.197)

(-1.880) (0.831)

EQUATION 10.2. PR(-l) is not included.

R2 : 0.615, DW ;
years: 1942-1970.
R2 : 0.615, DW ; 1.6885, n : 28, CORC, r : 0.3953,

PR 0.688 + 0.703 RMON + 0.249 RMON(-l)

(9.488) (0.210) (0.218)

(-0.0725) (3.351) (1.138)

- 0.629 RGDP

( 0.312) ; -

(-2.013)

EQUATION 10.3. Both PR(-l) and RMON(-l) are not included.

R2 : 0.5945, DW : 1.7839, n : 28, CORC, r : 0.42436,
years: 1942-1970.

PR = 6.248 + 0.7396 RMON - 0.6971 RGDP

(7.772) (0.2068) ( 0.3072)

(0.8038) (3.5771) (-2.1390)
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EQUATION 10.4. In relation to Eq.10.1, only RMON(-l) is excluded.

R2 : 0.6187, DW : 1.7729, n : 28, CORC,
r : 0.27283, years: 1942-1970.

PR: = 1.347 + 0.690 RMON - 0.642 RGDP + 0.235 PR(-l)

(7.242) (0.220) (0.336) (0.165)

(0.186) (3.142) (-1.909) (1.423)

It is clear that the only valid equation is Eq.10.3, but

the others are included in order to identify some relations between

regressors when the starting point, to arrive at Eq.10.3, is the

Harberger model (Eq.10.1). Following the Harberger formulation, the

only variable with a significant coefficient is the rate of growth in

the money supply. Then, if only the rate of inflation, one-year

lagged, is dropped (Eq.10.2), there is a fall in all standard errors

but the largest fall is the one for RMON(-l). If only RMON(-l) is

dropped (Eq.10.4), again there are falls in all standard errors, and

again, the largest fall corresponds, with the possible exception of the

constant, which anyway is not significant in any case, to PR(-l), that

is, to the other variable one-year lagged.

So among the variables studied, the first influence is the

one of the money supply, and only in the second place comes the growth

of the GDP. The money supply affects the price level in the same

year, but not the following year. This is not only shown by the low

t value of RMON(-l) in two cases, but also for the fact that the

highest collinearity is between RMON(-l) and PR(-l). Correlation

coefficients (1942-1970) are as follows: RMON(-l) - PR(-l): 0.695;

RMON(-1) - RMON: 0.551; RMON - PR(-l): 0.533; RMON - RGDP: 0.166;

RGDP - PR(-l); 0.094; RMON(-l) - RGDP; 0.063; RGDP - PR; -0.188.

305



Finally, we have to conclude that PR(-l) is not a good

proxy for the expected cost of holding liquid balances, and that the

rate of growth in the money supply and in the gross domestic product,

either actual or lagged, do not explain more than about sixty per

cent of the variablity in the rate of increase of prices. To put

it in quantity-theory terms, the velocity of circulation experiences

great instability during the period.

4.1.10.1 Assessing the Impact of Making the Inflation Rate Endogenous

Through Simulation.

In order to identify some changes in the general model as a

result of including an equation for the price level, or alternatively,

taking this variable as exogenous, two simulations were run. Except

for the treatment of the variable price, both models were exactly the

same. The procedure consisted in the determination of control

solutions, that is, all exogenous and the first year values of the

endogenous variables are given to the computer, which generates with

them the simulated variables (endogenous) of period two. For the

third and subsequent periods simulated lagged endogenous and actual

exogenous variables are employed to generate current values of the

endogenous variables. Since we have used ordinary-least-squares

estimations, the exercise is subjected to simultaneous equations bias.

The following table shows the correlation coefficients and

the Theil's inequality coefficients between the simulated series (the

results of each simulation), and the real life series. Out of nine

series compared, the correlation coefficients are higher in seven cases

306



for the simulation with the price level endogenous, and the Theil's

inequality coefficients are lower in eight cases. Only in one

variable out of nine were both coefficients better for the simulation

with the price level as exogenous. These results suggest that the

performance of the complete model improves if price is included as an

endogenous variable.

TABLE 4E.

MAKING PRICE ENDOGENOUS.-

CORRELATION COEFFICIENTS AND THEIL'S INEQUALITY COEFFICIENTS BETWEEN
SIMULATED AND ACTUAL SERIES.

Correlation coefficient Theil's inequality coefficient

Variable PR Exogenous PR Endogenous PR Exogenous PR Endogenous

PR _ 0.7559 _ 0.1907

RGDP 0.8455 - 0.2730

GMC 0.7710 0.8418 0.0674 0.0454

SALS 0.7548 0.7793 0.0604 0.0584

ACCUM 0.0988 0.2845 0.7141 0.6442

EXPORT - 0.8883 - 0.1239

SP - 0.8412 - 0.1280

IMPD 0.2448 0.8718 0.3524 0.1023

CAPD - 0.9290 - 0.1227

FIX 0.9047 0.7598 0.4085 0.1677

IMPK 0.2968 0.7298 0.3535 0.1395

IMPC 0.3160 0.2682 0.9715 0.9810

INDP 0.2022 0.84 72 0.3791 0.1355

GDP 0.0241 0.9694 0.1915 0.0401

Notes: The reduced form equations for the simulations follow
exactly the structural form ones described above as best
fits, with the exception of the industrial production
equation, where a one-year lag has been assumed between
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price level changes and production responses.
This seemed the most logical simplification
in order to facilitate the obtaining of the
reduced form equations. Of course, the
same transformation has been applied to both
simulations.

The missing coefficients were not asked in
the first computer programme, but the
simulation part of the programmes is the
same. The simulation period is in both
cases between 1948 and 1967, but the
coefficients have been computed between 1949
and 1967 for the simulation with PR endogenous,
and between 1949 and 1966 for the simulation
with PR exogenous. The difference is due
to technical problems with the computer memory
space.

4.1.11 Two Stages Least Squares (TSLS) Estimates.

All the above equations have been estimated using the ordinary

least squares (OLSQ) technique, and the Cochrane-Orcutt iterative

technique, which deals with first order autocorrelation of errors.

The method has allowed us to reach specifications where our explanatory

variables have significant coefficients and the expected signs.

However, in a model of simultaneous equations where at least some of

the structural equations are over-identified, (that is, the number of

pre-determined variables excluded from the equation is higher than the

number of endogenous variables included in its right hand side), the

OLSQ method will yield biased and unconsistent estimates. This is

due to the fact that in the OLSQ estimation of structural equations

right hand side endogenous variables are correlated with the disturbances.

For this reason the model has been completely estimated again,

this time using the TSLS method and its iterative Cochrane-Orcutt
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variant (TSLS-CORC). The TSLS technique estimates reduced-form

equations for all right hand side endogenous variables, by

regressing them on all the predetermined variables. These estimates

are uncorrelated with errors and may be used for a unique estimation

of the parameters of the structural equation in a second stage. So

the TSLS technique overcomes the over-identification problem and

gives consistent estimates.

The practice of determining the best specifications through

OLSQ, and only then submitting them to frce-of-simultaneity bias

estimations may seem inefficient, for there are probably some

specifications which the TSLS procedure will accept as valid while the

OLSQ method will not. A smaller number of different models,

specifications, empirical variables and lag shapes was tested using

TSLS, in relation to the alternatives tested using OLSQ.

Unfortunately, this is a limitation we had to accept, for

the computer package (Econometric Software Package, ESP) provides the

facility for polynomial distributed lags only in the OLSQ mode or its

Cochrane-Orcutt iterative variant. To test this lag distribution in

TSLS regressions it has been necessary to generate every lagged

regressor (that is, up to 16 lagged regressors for each equation in

the analysis of payments to foreign productive factors or industrial

production). This means that problems of multi-col linearity are more

likely to appear (this is discussed later on). Besides, it raised

problems very hard to solve in relation to computer programming and

allocation of computer memory space, given the large number of polynomial

distributed lags in the model (20 equations out of the 49 equations
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described above), so we had to choose the polynomial distributed

lags facility and restrict TSLS estimation to previously selected

specifications. Models not including the polynomial lags

distribution have been tested using TSLS every time this has seemed

appropriate.

The copper sector. Copper production. (All variables and

symbols as defined above).

EQUATION 11.1. R2 : 0.7550, DW : 2.0789, n : 21, TSLS-CORC,
r : 0.64478, years: 1946-1967.

GMC = 309.669 + 0.02144 ACCUM(-l) - 479.572 RATE(-3) +

( 69.0141) (0.2573 ) (177.874)

( 4.487 ) (0.08375) (- 2.696)

+ 7.3783 USPP(-3)

(2.6876)

(2.7453)

The TSLS equivalent of the best OLSQ fit is included in
Appendix 1.

The copper sector. Copper exports. The best fits are all

provided by the effective-Chilean-price-deflated London Metal Exchange

price. The linear version is preferred to the non-linear one (in

Appendix 1).

EQUATION 11.2. R2 : 0.7040, DW : 2.6158, n : 22, TSLS, years:
1946-1967.

LMEPN
SALS = 443.182 - 0.2286 SALS(-l) + 0.08921 WORLD - 18.9469

(106.847) ( 0.2473) (0.02094) ( 7.9142)EFCHPN

( 4.1478) (-0.9235) (4.2605) (-2.3940)
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EQUATION 11.3. R2 : 0.7491, DW : 2.2899, n : 21, TSLS-CORC,
r : -0.45485, years: 1940-1967.

LMFPN
SALS = 413.522 - 0.09790 SALS(-l) + 0.08734 WORLD - 21.3026 '

(112.878 ) ( 0.2809 ) (0.02304) ( 7.3893)EFCHPN

( 3.6634) (-0.3486 ) (3.7905 ) (-2.8829)

The first equation has been included in the complete model
(Equation 11.2.)

The Balance of Payments. Non-large-scale-copper exports.

EQUATION 11.4. R2 : 0.8820, DW : 2.5698, n : 21, TSLS-CORC,
r : 0.49522, years: 1946-1967.

NCOEXP = - 512.603 + 94.9585 EXRX + 62.1108 MIN(-l) + 34.5065 MIN (-2) +

(124.660 ) (21.2855) (25.6994) (25.2772)

(- 4.1120) ( 4.612 ) ( 2.4168) (1.3651 )

+ 38.4940 MIN(-3) + 0.008934 INDP(-l) - 0.2179 INDP(-2) +

(26.4635) (0.08078) ( 0.09003)

( 1.4546) (0.1106 ) (-2.4198 )

+ 2.5818 INDXAG

(0.8591 )

(3.0053 )

This equation has been preferred, in relation to the one
included in Appendix 1. However, it is only marginally
better, if at all.

The Balance of Payments. Service Payments.

The inclusion of the one-year lagged dependent variable gives

a higher determination coefficient but its estimated regression coefficient

is not significantly different to zero.
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EQUATION 11.5. R2 : 0.7403, DW : 1.7098, n : 21, TSLS-CORC,
r : 0.16419, years: 1946-1967.

SP 109.825 + 0.3231 SP(-l) + 0.06469 FORINV

( 42.4538) (0.2688) (0.02106)

'(- 2.5869) (1.2022) (3.07111)

EQUATION 11.6. R2 : 0.7242, DW : 1.5290, n : 21, TSLS-CORC,
r : 0.28941, years : 1946-1967.

SP 140.669 + 0.086045 FORINV

( 42.4718) (0.01573 )

(- 3.3121) (5.4689 )

This latter equation has been preferred to the former.

The Balance of Payments. Total Imports.

As above, the inclusion of the one-year lagged dependent

variable improves the coefficient of determination but it gets a low t

value.

EQUATION 11.7. R2 : 0.9343, DW : 1.9561, n : 21, TSLS-CORC,
r : 0.33180, years: 1946-1967.

IMPD = 47.8549 + 0.1975 IMPD(-l) + 0.7100 CAPD

(43.1236) (0.1253) (0.1045)

( 1.1097) (1.5761) (6.7907)

EQUATION 11.8. R2 : 0.9271, DW : 1.7230, n : 21, TSLS-CORC,
r : 0.48282, years: 1946-1967.

IMPD = 96.5213 + 0.8008 CAPD

(46.1383) (0.08867)

( 2.0920) (9.0310 )

This latter equation is preferred.
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Both for services payments and total imports, if the lagged dependent

variable is dropped a fall in the Durbin-Waston statistic follows,

this latter, lower value being possibly a better indication about first

order serial autocorrelation of errors. However, it does not become

significant.

The Balance of Payments. Imports of Capital Goods.

EQUATION 11.9. R2 : 0.9603, DW : 2.2870, n : 22, TSLS,
years: 1946-1967.

IMPK = 225.111 - 0.5518 IMPK(-l) + 0.01473 FIX - 26.8549 ERKD

( 34.5486) ( 0.1405) (0.001487) ( 4.4642 )

( 6.5158) (-3.9261) (9.9055 ) (-6.0156 )

The Balance of Payments. Imports of Intermediate Goods.

This is a particular case when the TSLS method produces as the

better fit a model which had been previously discarded by the OLSQ

procedure. The lag distribution is exponentially decreasing, while

the OLSQ had produced a preferred model with polynomial distributed lags.

EQUATION 11.10. R2 : 0.9290, DW : 1.7798, n : 21, TSLS-CORC,
r : 0.14272, years: 1946-1967.

INIM = 0.4465 INIM(-l) - 24.4196 ERJKD - 0.02072 INDP + 1.854 INDXAG

(0.1709) ( 8.3417) ( 0.06036) (0.7622)

(2.6126) (-2.9274) (-0.3432 ) (2.4326)

The TSLS equivalent of the best OLSQ fit is included in
Appendix 1.
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Fixed investment, industrial output and gross domest

product. Total fixed investment in machinery and

equipment.

EQUATION 11.11. R2 : 0.9865, DW : 2.1319, n : 20, TSLS,
years: 1948-1967.

FIX = - 3976.91 + 0.8169 INDP(-l) + 5.6270 INDP(-2) +

( 577.552) (1.4185) (2.1198)

(- 6.8858) (0.5759) (2.7017)

+ 8.2649 INDP (-3) - 214.229 PR + 290.207 PR

(1.7509) ( 60.9873) ERKD ( 51.9198) ERKD

(4.7203) (- 3.5127) ( 5.5895)

Industrial Production.

EQUATION 11.12. R2 : 0.9371, DW : 1.9684, n : 21, TSLS-CORC,
r : 0.64083, years: 1946-1967.

FRIND
INDP = 741.838 + 0.9913 INDP(-l) + 2.967 PR - 772.249

(215.777) (0.1568) (1.4047) (246.442 )ERKD

( 3.4380) (6.3209) (2.1192) (- 3.1336)

The price level. Rate of increase in the price level.

Here again the one-year lagged dependent variable improves

the fit but without obtaining a significantly high t value.

EQUATION 11.13. R2 : 0.6097, DW : 1.9218, n : 21, TSLS-CORC,
r : 0.17096, years: 1946-1967.

PR = 0.9012 RMON - 0.9654 RGDP + 0.1532 PR(-l)

( 0.2061) ( 0.4632) (0.1853)

( 4.3729) (-2.0841) (0.8264)
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EQUATION 11.14. R2 : 0.5848, DW : 1.9676, n : 21, TSLS-CORC,
r : 0.17722, years: 1946-1967.

PR = 1.0494 RMON - 1.0698 RGDP

( 0.1023) ( 0.4468)

(10.256 ) (-2.3943)

The former equation has been preferred to the latter.

There is no need to repeat the extensive comments which were

made when each equation was estimated through OLSQ or OLSQ-CORC. In

particular, we will not come back on slight changes in estimated

coefficients and hence changes in elasticities relatively unimportant

in magnitude. There are, nonetheless, some changes which deserve a

careful examination. They are the twenty per cent fall in the

explained variability of copper production, the increase in standard

errors when the one-year lagged dependent variable is included, in the

equations of services payments, total imports and rate of increase in

the price level, and the negative estimated coefficient of the one-year

lagged dependent variable, in some equations. The copper production

equation highlights the problems of multicollinearity which arise when

the ESP-package-provided sub-routine for polynomial distributed lags is

not used. This sub-routine can be used with OLSQ, but not with TSLS.

2
When used it gives a very good fit (R : 0.95), but if it is impossible

to use it (that is, in TSLS), the artificial variables, provided by

the sub-routine automatically in OLSQ, have to be generated by the user.

This direct generation of artificial variables by the user is likely

to encounter more often than not, problems of multicollinearity, as a

result of the serial autocorrelation found in many economic series.
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(See Appendix 1). This problem does not appear in the ESP-package-

provided sub-routine, which generates the artificial variables by

the Almon technique of Lagrangian interpolation polynomials. A

demonstration of the equivalence of these methods, together with their

computational differences, is given by Cooper (1972b, pp.32-5), who

concludes that:

"Unfortunately, the direct approach can be
hampered by multi-col linearity in the
artificial variables created for computational
purposes ...

The direct approach ... is likely to produce
artificial variables which are more nearly
collinear than the Almon approach ...

Even if the direct method is used in exposition,
the computer algorithm should employ the Almon
approach.
This is especially true when implementing the
technique on computers with short word lengths -

say, the IBM 360 series - even if the artificial
variables are imputed to a highly precise
regression programme. Empirical experience has
confirmed these conclusions: Equations rejected
by the direct method computer programme because
of collinearity have been estimated successfully
by the Almon method computer programme."

(Cooper, 1972b, pp.33-4-5).

So, it seems that the twenty per cent fall in the coefficient

of determination, in the equation for copper production, when passing

from OLSQ to TSLS, is probably a result of the different method of

generation of artificial variables for the polynomial distributed lags

estimation, rather than a result of the presence before and the absence

afterwards of simultaneity bias. A corollary of this conclusion is

that the OLSQ fit could be probably accepted exceptionally as giving

a better explanation than the TSLS one, at least in qualitative terms,

and although the estimated OLSQ coefficients cannot be accepted
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acritically. But, judging from the other equations in the model,

simultaneous bias is a lot less serious than the difference observed

for the copper production equation.

A second remarkable result of the TSLS estimation is the

fact that, in three out of ten equations, the inclusion of the one-

year lagged dependent variable produced an increase in the standard

errors of estimated TSLS coefficients, although the new regressor

obtained low t values. With increased coefficients of determination

in the three cases, this suggests the presence of collinearity between

SP(-l) and FORINV, between IMPD(-l) and CAPD, and between PR(-l), RMON

and RGDP. In all three cases this collinearity could possibly be

theoretically explained. (As a matter of fact, a similar 'inverted'

quantity-theory approach is the basis of the Sims test, which Wachter

applies for testing the structuralist theory of inflation in some

Latin American economies, among them Chile, where the result is

positive, Wachter, 1976) (see section 4.1.10).

Another important feature of the model is the presence of

negative coefficients for one-year lagged dependent variables. These

are the cases of copper exports, where the estimated coefficient is

not significant, and imports of capital goods, where it is. Let Q:

demand; P : price; a, b and u : OLSQ parameters and disturbances;

h : paramater of the exponentially decreasing lag distribution (h should

be higher than zero but smaller than unity); i : order of the time lag.

Then, a demand curve specification with exponentially decreasing

distributed lags would be:

inf
Q (t) = a + SUM h1 . b . P (t-i) + u (t) i = 0, 1, 2, ...

i=0
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If Q (t-1) is built in the same way, multiplied by h and subtracted

we get:

Q(t) - h.Q(t-l) = a.(1-h) + b.P(t) + (u(t) - h.u(t-l) )

By making: a = a.(1-h) and u(t) = u(t) - h.u(t-l) we get:

Q(t) = a + b.P (t) + h.Q (t-1) + u (t)

This is the model implicit in every econometric estimation where the

one-period lagged dependent variable is included in addition to

independent regressors. This expression is completely equivalent to:

Q(t) = a + b.P(t) + h.b.P(t-l) + h^.b.P(t-2) + ... + u(t)

Now, a positive estimation for h means that the sum of all coefficients,

lagged and unlagged, for the independent variable will be higher than

the unlagged estimated coefficient, b. Dividing the price elasticity

of demand into its marginal component (dQ / dP) and its average

component (Q / P), and taking the average component as remaining constant,

a positive estimation for "h implies that the marginal component of the

elasticity, and hence the elasticity itself will be higher in the

long-run than in the short-run. Exactly the opposite conclusion is to

be reached if the estimation of h is negative (but higher than minus 1).

The total sum of lagged and unlagged estimated coefficients of the

independent variable will be below the value of the estimated coefficient

for period t (we are assuming that this coefficient, b, is positive).

Odd-indexed lags will have negative coefficients, while even-indexed

lags will have positive ones. The long-term marginal component of

the price elasticity, and hence the long-term elasticity will be lower

318



than the short-run component and elasticity, respectively. Hansen

(1976, pp.1299-1305) has suggested that the neoclassical assumption

that short-term price elasticities of demand curves should always be

below their long-term value is highly questionable. In fact, the

short-term elasticity will be always higher than the long-term one in

the presence of strong speculation. Now, speculation in the copper

market is a well known feature of this market. However, our results

show that the impact of speculation is not as strong as to give an

estimated coefficient for SALS(-l) significantly different to zero.1

In the case of imports of capital goods, the opposite conclusion is

reached: the short-run price elasticity of demand is larger than the

long-run one, the speculative element being large enough to yield a

significant negative estimated coefficient to IMPK(-l). The price is

represented here by the exchange rate variable ERKD. The marginal

component of the short-term elasticity is the estimated coefficient of

ERKD, that is, - 26.8549. The marginal component of the long-term

elasticity is determined by the sum:

h°.b + h1.b + h2.b + ... = b. (h° + h1 + h2 + ...)

= b.(1/(1-h)) = (-26.8549). (0.6444)

The marginal component of the long-term elasticity is equal to -17.305.

The average component (IMPK/ERKD) being 20.770, the short-term

elasticity at the point of means is 1.2930, and the long-term one, 0.8332.

So we may conclude that the long-term elasticity is below unity, but this

See Banks, 1974, pp.110-1.
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market being characterised by strong speculative pressures, reacting

to changes in the exchange rate, the short-term elasticity rises well

above unity. Small scale devaluations are followed by exaggerated

reductions in purchases, while small scale revaluations (in real terms,

relative to the index of internal prices) will be followed by dis¬

proportionate increases in orders. The immediate responses are

exaggerated or disproportionate in relation to the total long-term

impact, which means that some compensation occurs in the medium-term,

and this intuitively explains the negative coefficient of the one-year

lagged dependent variable.

In the OLSQ equation for GMC, GMC(-l) does not appear directly.

However, it is implied through the definition of ACCUM(-l), and

therefore the same situation - short-term elasticities higher than

the long-term ones - could be identified in the case of copper

production, if the OLSQ results are taken to be more reliable than the

TSLS ones since the estimated coefficient of ACCUM(-l) was negative for

OLSQ, but positive for TSLS (the difference being due to the use of

Almon lags in the first case). The definition of ACCUM(-l) is:

ACCUM(-l) = ACCUM(-2) + GMG(-l) - SALS(-l)

The OLSQ equation for GMC selected in Section 4.1.1 had the following

form with a > 0:

GMC = C - a.ACCUM(-l) + b 0. RATE + bj.RATE^l) +

+ b2. RATE(-2) + b 3. RATE(-3) + bt,. RATE (-4) +

+ c o. IJSPP + Ci.USPP(-l) + c 3. USPP(- 3) + Ci». USPP (-4)

This equation could be written also as:
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GMC = C-a.GMC(-l) + a.SALS(-l) - a.ACCUM(-2) + bo.RATE + ... etc

+ c q.USPP + ... etc.

where the coefficient for GMC(-l) would be negative, suggesting that

the response of GMC to changes in the explanatory variables has a

'speculative' character, that is, the reaction in the short-run is

disproportionate or exaggerated in relation to the overall long-term

effect. This would require the presence of some compensatory changes

in the opposite direction in the medium-to-long term.

However, the substitution of the definition of ACCUM(-l)

in the GMC equation is not recommended. The econometric estimation of

a new GMC equation after ACCUM(-l) is substituted is likely to be

affected by serious col linearity. ACCUM(-l) is more successful as a

regressor than GMC(-l).

Had the estimated coefficient of ACCUM(-l) been positive in

the GMC equation, which ds what happened in the TSLS estimation, although

the t value was low, a different conclusion would stand. The estimated

coefficient of GMC(-l) would be positive, indicating the presence of

exponentially decreasing lags and long-term elasticities bigger than

the short-run ones. But the estimated coefficient of SALS(-l) would

be negative and the impact of this lagged variable on GMC would be

'perverse'. Indeed, this is not such an unbelievable possibility as

someone may intuitively think. It has been already noticed that there

are strong theoretical reasons to expect a negative answer in copper

production, to changes in the profit rate, and this theoretical possibility

has been empirically confirmed by both OLSQ and TSLS estimations. Due
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to the same' reasons, copper production might also respond negatively

to changes in lagged sales. If this possibility has not been further

explored here, this is not because of opposition to it as a matter of

principle, but rather because there is not enough empirical evidence

suggesting that this evolution effectively occurred.1

4.1.12 The Complete Econometric Model. Behavioural Equations

and Definitions.

The model is formed by ten behavioural equations estimated

by TSLS and eight definitions.

The Copper Sector.

Copper Production, Large-scale Mining.

GMC = 309.669 + 0.02155 ACCUM(-l) - 479.572 RATE(-3) +

+ 7.3783 USPP(-3)

RATE and USPP are exogenous.

Copper Exports, Large-scale Mining.

SALS = 443.182 - 0.2286 SALS(-l) + 0.08921 WORLD -

- 18.9469 (LMEPN/EFCIIPN)

WORLD and LMEPN/EFCHPN are exogenous.

1 Banks (1974, pp.110-1) suggests that the price elasticity of
the demand for copper could in fact be positive in some cases,
as a result of speculative influences.
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Accumulated Copper Stocks. (Definition).

ACCUM = ACCUM(-l) + GMC - SALS

Value of Copper Production. (Definition).

VGMC = GMC . EFCHP . 0.0220462

(The constant converts dollar cents per pound to million dollars).
EFCHP is exogenous.

Value of Copper Exports. (Definition).

VSALS = SALS . EFCHP . 0.0220462

The Balance of Payments.

Non large-scale-copper exports.

NCOEXP = - 512.603 + 94.9585 EXRX + 62.1108 MIN(-l) +

+ 34.5065 MIN(-2) + 38.4940 MIN(-3) +

+ 0.008934 INDP(-l) - 0.2179 INDP(-2) +

+ 2.5818 1 INDXAG

EXRX, MIN and INDXAG are exogenous.

Services payments to foreign productive factors.

SP = - 140.669 + 0.086045 FORINV

FORINV is exogenous.

Total Exports. (Definition).

EXPORT = VSALS + NCOEXP
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Capacity to Import (Net Foreign Exchange Availability).

(Definition).

CAPD =*' EXPORT + FC - SP

Total Imports.

IMPD = 96.5213 + 0.8008 CAPD

Imports of Capital Goods.

IMPK = 225.111 - 0.5517 IMPK(-l) + 0.01473 FIX -

- 26.8549 ERKD

ERKD is exogenous.

Imports of Intermediate Goods.

INIM = 0.4465 INIM(-l) - 24.4196 ERJKD - 0.02072 INDP

+ 1.854 INDXAG

ERJKD and INDXAG are exogenous.

Imports of Consumer Goods. (Definition).

IMPC = IMPD - IMPK - INIM

Investment, Industrial Output and Gross Domestic Product.
Total Fixed Investment in Machinery and Equipment.

FIX = - 3976.91 + 0.8169 INDP(-l) + 5.7270 INDP(-2) +

+ 8.2649 INDP(-3) - 214.229 (PR/ERKD) (-1) +

+ 290.207 (PR/ERKD) (-2)

ERKD is exogenous.

324



Industrial Production.

INDP = 741.838 + 0.9912 INDP(-l) + 2.9767 PR -

- 772.249 (ERIND/ERKD)

ERIND and ERKD are exogenous.

Gross Domestic Product. (Definition).

GDP = INDP + (VGMC . EXRX . 0.3076) + SMSM + REST

(The constant converts dollars of 1961 and escudos of
1965 to escudos of 1960).

EXRX, SMSM and REST are exogenous.

Rate of Growth in GDP. (Definition).

RGDP = (GDP - GDP(-l) ) / GDP(-l)

The Price Level.

Rate of Increase in the Price Level.

PR = 0.9012 RMON - 0.9654 RGDP + 0.1532 PR(-l)

RMON is exogenous.

Complete definition of the variables, sources of data, forms

of obtaining some data, and relations between some exogenous variables

are presented in Appendix 2 (Statistical Appendix).
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SYMBOLS AND DEFINITIONS OF THE VARIABLES EMPLOYED IN THE MODEL.

Symbol Exogenous or
Endogenous

ACCUM end.

CAPD end.

EFCHP ex.

EFCHPN ex.

ERIND ex.

ERJKD ex.

ERKD ex.

EXPORT end.

EXRX ex.

FC ex.

FIX end.

FORINV ex.

GDP end.

GMC end.

IMPC end.

IMPD end.

IMPK end.

INDP end.

Name of the variable

Accumulated copper stocks, thou, metric
tons

Capacity to import (net foreign exchange
availability)

Effective Chilean copper price

Effective Chilean copper price, nominal

Exchange rate applied to intermediate
imports

Exchange rate applied to Jeanneret's
'competitive' imports

Exchange rate applied to investment
imports (imports of capital goods)

Total exports

Exchange rate applied to exports

Net inflows of foreign capital

Fixed investment in machinery and
equipment

Total foreign investment in Chile
(stock)

Gross domestic product

Copper production, thou, metric tons

Imports of basic consumer goods

Total imports

Imports of capital goods

Gross domestic product in the
industrial sector
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Symbol Exogenous or
Endogenous

Name of the variable

INDXAG ex. Index of agricultural production

INIM end. Intermediate imports

LMEPN ex. London Metal Exchange copper price,
nominal

MIN ex. Index of non-large-scale-copper mining

MINA ex. Gross domestic product in mining

NCOEXP end. Non-large-scale-copper exports

PR end. Rate of increase in the consumer price
index

RATE ex. Rate of net profit in large-scale
copper mines

REST ex. Gross domestic product in activities
other than industry or mining

RGDP end. Rate of growth in GDP

RMON ex. Rate of increase in the money supply

SALS end. Copper exports, thou, metric tons

SMSM ex. Product in small and medium scale mining

SP end. Net services payments to foreign
productive factors

USPP ex. United States producers' copper price

VGMC end. Value of copper production

VSALS end. Value of copper sales

WORLD ex. Non-Chilean copper production
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4.2 PERFORMANCE OF THE COMPLETE MODEL: ANALYSIS OF MULTIPLIERS.

In the first part of this chapter, we have obtained OLSQ and

TSLS estimates for the structural equations of the model. Each

equation has been tested and accepted on its own, independently of the

rest of the model. In the next sections, the analysis of multipliers

will allow us to test the complete model, taken as a whole. Different

classes of multipliers will indicate the size, direction and time

path of the effects of changes in exogenous variables (either policy

tools or not) upon variables internally generated by the model. At

the same time, the study of multipliers will show some deficiencies of

the model and suggest ways of dealing with these shortcomings. In

some cases a simultaneous equation econometric model formed by perfectly

valid structural equations, both on theoretical and empirical grounds,

does not explain the economy in a completely satisfactory fashion when

taken as a whole. Reasons for this problem are discussed below. The

third part of this chapter deals with possible improvements in the

formulation of the complete model, suggested by the results of both the

estimation of individual structural equations and the analysis of

multipliers.

A second objective of the analysis of multipliers is to

provide results which constitute useful insights into the principal

questions of this research. The OLSQ and TSLS estimation of structural

equations has been described as 'partial equilibrium' analysis, and

the study of the behaviour of the model as a whole, as 'general

equilibrium' analysis (Behrman, 1977). However, the study of the size,

direction and time path of the effect of an autonomous change in a
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single exogenous variable, upon endogenous variables (which is what the

analysis of multipliers is all about), only approximately reflects the

impact of historical policies upon the real economy (a discussion which

is reserved for the next chapter). Differences between multipliers

and effects of historical policies have several sources. Multipliers

are calculated independently of whether exogenous variables are policy

tools available to governments in a particular moment, or not. Second,

historical policies affect several exogenous variables at the same

time. Even exogenous variables which are not policy tools may move

together following regularities which we have not been able to detect.

And third, governments in real life are unlikely to watch the medium-

and long-run unfavourable result of a particular change in a particular

exogenous variable, policy tool or not, without attempting to counter¬

act or mitigate this negative impact through economic policies. But,

despite these reservations, some results of the analysis of multipliers

will anticipate results and conclusions useful for answering the

principal questions of this research, a task which is attempted in the

next chapter.

This second part of the present chapter has been divided in

the following sections:

The control solution.

Impact multipliers, or short-term reduced form
elasticities.

Permanent changes in exogenous variables, their
final effects and their impact upon the stability
of the model.

Once-and-for-all unit changes in exogenous variables,
and long-term elasticities.
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Annual averages and time paths of long-term
multipliers.

Performance of the complete model and the
analysis of multipliers: some conclusions.

4.2.1 The Control Solution.

Some of the structural equations of the model include

endogenous variables in their right-hand sides. Thus, structural

paramatersdo not represent complete effects of changes in the

exogenous variables, upon endogenous ones. For obtaining these complete

effects it is necessary to arrive at the reduced forms, that is, equations

explaining endogenous variables in terms of only predetermined

(exogenous and lagged endogenous) variables, and final forms (only

exogenous variables in the right-hand side).

In linear models, reduced and final forms and multipliers may

be computed from known analytical results (Goldberger, 1959; FitzGerald,

1973). In non-linear models, linear approximations should be obtained.

However, this is far from being a desirable transformation: the

linearisation of non-linear models may seriously deteriorate the

explanatory and forecasting ability of the model. As FitzGerald puts

it:

"... there is no guarantee that patters of dynamic
behaviour displayed by an explicit linear
approximation to a non-linear model will not be
serious distortions of those implicit in the
original model; little is known concerning the
errors involved in replacing areas of the structure
of large non-linear systems by linear approximations
designed section by section. For these reasons,
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the view is taken here that the procedures
chosen should not require the derivation of
an explicit linear approximation to the model
at hand ...

Unfortunately, no battery of tests exists which
would establish objectively or conclusively
whether or not a particular model may be regarded
as approximately linear. This is so because
approximate linearity can only be tested
empirically in terms of a number of properties
of the model's responses; thus subjective weights
must be assigned to a number of (possibly
conflicting) pieces of evidence in making an
assessment".

(FitzGerald, 1973, pp.180 and 182, his emphasis)

The alternative to analytical results in dynamic simulation. We have

used simulation, for our model is non-linear. Deterministic dynamic

simulation, which is the one used in this research, sets the residuals

of all stochastic equations equal to zero, their mathematical

expectation. A simulation computer programme was developed for the

model, using the Econometric Software Package (ESP). This programme

is presented in Appendix 3.

The deterministic dynamic control solution provides the

framework for calculating all our multipliers. This control solution

is obtained by setting all exogenous variables equal to their historical

values. Then, for each year of the simulation except the first one,

endogenous variables are estimated ('simulated') by using the respective

equation. Values simulated in the preceding period are taken for the

lagged endogenous variables, and the historical values are taken for

the exogenous variables. For the first year of the simulation,

historical values are used, both for the exogenous and lagged endogenous

variables. The control solution is presented in Appendix 4.
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The control solution has been calculated for the period

1948-1968. Table 4.1A shows the degree of accuracy with which the

control solution represents (or 'simulates') actual variables (p.359).

Actual and simulated variables are compared using correlation coefficients,

Theil's inequality coefficients, and the relation between root-mean-

squared error (RMSE), and mean of each variable. The results should

not be considered as the principal test of the model. The validation

of the model does not come only from simulation, but also from the

analysis behind the specifications and from statistical tests. It has been

argued that, whenever possible, analytical techniques should be used instead

of simulation, for studying dynamic properties of models. Since the

simulation is non-stochastic, the control solution will not reproduce

exactly how actual endogenous variables are formed. Results will

not necessarily be consistent with the reduced forms. (Howrey and

Kelejian, 1969; Sowey, 1973). However, even if stochastic simulation

had been employed, the corresponding control solution should not be

used for validation of the model. The vector of differences between

simulated and actual values would be both auto-correlated and

heteroskedastic, and the properties of its distribution are not known

(Howrey and Kelejian, 1969, pp.207-231, Naylor, 1971, pp.211-227).

The control solution should be considered as a useful tool for analysing

the behaviour of the model, but not as the criteria for accepting or

rejecting it.

With three exceptions out of 17 series compared, correlation

coefficients are above 0.70, and Theil's inequality coefficients are

below 0.35. The ratio between RMSE and mean is smaller than one in

all but four cases. The three exceptions for correlation and Theil's
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inequality coefficients are ACCUM, NCOEXP and IMPC. ACCUM is

defined as the difference between accumulated copper production and

accumulated copper sales. The difference between actual and

simulated GMC and the difference between actual and simulated SALS

have an additive impact, at least in some years (1952, 1954-5,

1957-8-9. 1965), in addition to the additive impact of differences

in each variable year after year. ACCUM is not an important variable

in the theoretical model, and it did not get even a significant

coefficient in the TSLS estimation. Possibly it should not be

included in the simulations. Exports other than large-scale copper

mining (NCOOXP) present negative simulated values for some years.

The divergence between actual and simulated series will affect

consequently EXPORT, CAPD, IMPD and IMPC, although these derived impacts

are for EXPORT, CAPD and IMPD lower than the first impact on NCOEXP.

The negative simulated years are a result of a large negative constant

term and an important negative impact of INDP in the TSLS estimation. •

Both the constant term and INDP have significant coefficients in the

TSLS and in the OLSQ estimations. So, this seems to be a case of

divergence due to the simulation, and not a result of specification or

estimation errors in the structural equations. As Howrey and Kelejian

put it:

"... the elements of y'(t) [the deterministic
control solution values] can be expected to
diverge systematically from the corresponding
elements of y(t) [the actual values] ...
Therefore, one would not expect the K scatter
diagrams between the elements of y(t) and of
y'(t) to outline 45 degree lines. Indeed
simulation over a period in which the elements
of x(t.) [the exogenous variable] show a trend
could lead to an increasing divergence between
the elements of y(t) and those of y'(t) even
though the econometric model is properly specified."
(1969, pp.218-9. The author's stress, my comments

between parentheses, D.H.).
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Neither NCQEXP nor IMPC are important variables in the model (NCOF.XP

could be made exogenous without theoretical or experimental difficulties).

However, some discussion ought to be devoted to imports of consumer goods

(IMPC). Since the model includes behavioural equations for explaining

total imports, imports of capital goods, and imports of intermediate

goods, IMPC is obtained as a residual. According to the theoretical

foundations of the model, a simulated negative value for IMPC implies

that the sum of demands for capital goods imports plus intermediate

goods imports exceeds actual total imports. If this is the case, it

can be concluded that each simulated negative value of IMPC means that

a bottleneck in the foreign sector was a barrier to further growth in

the economy as a whole, in that particular year. An insufficient

capacity to import would have prevented satisfaction of the total

demand for capital and intermediate goods imports, which are mostly

imports 'essential' for industrial and global production. Unfortunately

for the empirical application of these concepts, the simulated results

for IMPC in the control solution diverge, in relation to actual figures,

even if negative "imports of consumer goods" (that is, positive gaps

between demand for essential imports and actual total imports) are

permitted. The divergence is produced by the divergence in NCOEXP,

which is transmitted to IMPC via EXPORT, CAPD and IMPD, and by a

further, separately generated, divergence in IMPK. The effect is

additive, which makes simulated IMPC much lower than actual IMPC.

Although NCOEXP could be made exogenous, the divergence in IMPK comes,

at least partially, from divergences in FIX and INDP. These are

variables fundamental to the model, and could not be made exogenous

without jeopardising the model as a whole. However, making NCOEXP

exogenous seems to be a useful first step in the direction of obtaining
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a more realistic control solution. The divergence in IMPK could

be partially provoked by divergences in GDP, INDP and FIX. So, a

second step could be excluding ACCUM from the regressors explaining

GMC. And a third step, which reformulates the complete imports sub-

sector of the model, is presented in the final part of this chapter.

This problem is not further pursued here, because it is not central

to the main argument.

In Table 4.IB we present a comparison of "quality-of-fit" of

control solutions for three macroeconometric models of the Chilean

economy. In addition to this model, Behrman's (1977) and Lira's (1974,

1975) are considered. The comparison uses the root-mean-squared

error as a proportion of the mean (also referred to as "percentage

error") for the same variables in all three models. In 12 out of 14

variables, Behrman's errors are lower than ours. In seven out of nine

variables, Lira's errors are lower than ours. Behrman does not

calculate or present errors for three of our variables, while Lira does

not include equations for eight of our variables in his model. (p.360).

By no means should these results be interpreted as dis¬

qualifying our model in relation to the other two. As we have

discussed above, increasing divergences may appear between simulated

and historical series in the presence of growth trends (Howrey and

Kelejian, 1969, pp.218-9, see quotation above). The endogenous

variables compared, with almost no exception, show trends, and

divergences are likely to show up, directly in relation to the length

of the simulation period. Behrman's results have been calculated for

the six-year period 1962-1967, Lira's for the thirteen-year period
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1956-1968, and ours for the nineteen-year period 1949-1967. So,

as a rule-of-thumb, our errors could be expected to be three times

larger than Behrman's, and one-and-a-half times larger than Lira's.

Allowing for these differences in the length of simulation periods,

Behrman's errors are lower than ours in only eight out of 14 cases,

which means that, according to this criterion, Behrman's control

solution is only slightly better than ours, if at all (the element of

uncertainty is introduced by the variables whose errors are not provided

by Behrman). Behrman's model is too large and complex (more than 150

equations) as to be the best tool for attempting to answer the questions

we are dealing with. Besides, the model in full detail is not presented

in his book (1977).

Allowances for the different length of simulation periods do

not improve the performance of our control solution, in relation to Lira's.

However, in Chapter 2 and again in the first part of this chapter, we

have mentioned several reasons why Lira's model is generally unsatis¬

factory for our purposes. We have criticised his specification or

estimation of the equations for copper production, imports of consumer

goods, imports of capital goods, imports of intermediate goods, and the

rate of increase in the price level. Besides, neither investment nor

industrial production are endogenous in his model, and some of his most

important conclusions about the relationship between copper exports and

growth of GDP rest upon a mistaken interpretation of the role of copper

taxes. (See the section on Lira's model in Chapter 2).

Nonetheless, the comparison of errors with other models clearly

suggests that there is room for improvement in ours. For example, our
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analytical expressions for copper production and exports are

relatively more satisfactory than Lira's (see sections on copper

production and copper exports, and TSLS estimates, in the first part

of this chapter). But, when we come to EXPORT, CARD and IMPD, this

advantage is lost due to the low performance of NCOEXP. Generally

speaking, most structural equations seem more satisfactory in the

present model than in Lira's (which is comparable in size). It is

likely that this advantage is lost, or at least jeopardised, because

of imperfectly defined identities or due to making endogenous some

variables which should preferably be left as exogenous1, or the other

way round. At any rate, further research on ways of improving the

performance of the present model seem convenient, and this is attempted

in the last part of this chapter.

We may summarise the contents of this section by saying that

the control solution provides relatively satisfactory results, although

improvement is certainly possible. Since ACCUM is neither theoretically

relevant nor empirically helpful, probably it should be excluded from

the model. NCOEXP should be made exogenous. Further improvement in

the model will he discussed later on. In the next sections we are

going to apply the control solution just obtained and commented on to

the calculation and analysis of multipliers. The different classes

of multipliers studied are roughly presented in an increasing order of

complexity and functional relevance. The lower end of the scale is

occupied by short-term, or impact multipliers.

This is probably the case of NCOEXP, which is relatively
unimportant for the model and has been difficult to obtain,
due to both exchange rate problems and lack of statistical
primary sources.
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4.2.2 Impact Multipliers, or Short-term Reduced Form
Elasticities.

They measure the impact of once-and-for-al1 unit changes

in individual exogenous variables, upon endogenous variables, during

the same year the autonomous change occurs. They correspond exactly

to the theoretical notion of short-term elasticity at the beginning of

the simulation period, and, since the model is not linear, they are

not expected to be equal to the short-term elasticities calculated

from the structural equations at the point of means (Section 4.1.1 to

4.1.10). This applies even for structural equations where all

interdependencies are taken into account. The computer programme

for the simulations does not use the structural equations, but a

combination of reduced forms and recursive sub-systems (see Appendix 3)

(this is a general feature of all computer programmes for simulation of

macroeconometric models). Even in the short-run, elasticities

calculated in these two ways are not likely to be equal to each other.

In Goldberger's work (1959, pp.14-48) non-linear equations are

linearised and impact multipliers are estimated for all predetermined

variables, including lagged endogenous ones. However, the most

interesting impacts are those relating exogenous and endogenous

variables, which here will be obtained through simulation.

Impact multipliers are presented in Table 4.2. For all

multipliers of changes in the copper price, EFCHP and USPP have been

considered as increasing in the same proportion. This seemed a

more realistic assumption than considering separate changes (EFCHP

has always closely followed USPP, until 1966). LMEP is the London

Metal Exchange nominal price deflated by the EFCHPN, also nominal.
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For the INDXAG simulations a corresponding change in REST was

assumed, but multipliers for REST have also been estimated separately.

Ten per cent increases in the exogenous variable under study have been

assumed in all cases, (p.361).

The importance of impact multipliers for the analysis is

directly related to the significance we may attach to short-term

developments. Certainly they are important to policy-makers.

Behrman suggests that the three trade liberalisation and stabilisation

attempts made during the fifties and sixties failed for the same

fundamental reason: loss of political support due to insufficient

success in the short-run. (1976, pp.295-311). Endogenous variables

which react very little or not at all in the first year are GMC, SALS,

VSALS, ACCIJM, NCOEXP, SP, FIX and IMPK. However, in the case of ACCUM,

and to a lesser extent NCOEXP and IMPK, reactions are higher in

magnitude but limited to changes in a small number of exogenous

variables. On the contrary, variables which react strongly in the

short-run are INDP, INIM, IMPC, GDP, and in particular, PR.

A relatively high impact multiplier in IMPK to changes of

ERKD, in relation to the respective long-run multiplier, was expected.

Demand of capital goods is affected by speculation, and, as we saw

when obtaining OLSQ estimates for this equation, the short-run value

of the structural elasticity at the point of means was higher than

the long-run value (in modulus). (Section 4.1.6).

By the way, it is interesting to notice that impact

multipliers (presented in Table 4.2) are not elasticities "at the point
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of means". They are short-term elasticities at the beginning of

the simulation period, which in almost every case means the lower

end of the range in each endogenous variable. This is coherent

with the definition of a short-run elasticity.

Let: IMPACT: impact multiplier (Table 4.2).

x(1948): value of the exogenous variable in the initial
year.

y: endogenous variable.

y': value of the endogenous variable in the control
solution.

y'': value of the endogenous variable in the simulation
for determining the respective multiplier.

The short-run elasticity is defined as:

IMPACT
_ dy/y

x : y
dx/x

= (y''(1948) - y'(1948)) / y'(1948)
(1.1 x (1948) - x(1948)) / x(1948)

= (y"(1948) - y' (1948)) / y,' (19-48) 1
■1 - 0.1

Dividing by y'(1948) was considered as a better alternative than

dividing by y'(1958), the middle year of the simulation, or by the

average value of y', for another reason. The sharp growth trend in

endogenous variables would give unrealistically low values to the

It must by y''(1948), and not y''(1949), to account for
impacts during the first year only. Taking y''(1949) would
mean measuring impacts for two years (see the simulation
programme in Appendix 3).
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short-term reduced form elasticities. Not only that, but

differences in the speed of growth between trends would make the

comparison between short-run elasticities of different exogenous

variables, somewhat misleading. For computational purposes it was

easier to make the autonomous increases in exogenous variables

equal to ten per cent, and therefore, all denominators equal to 0.1.

Impact multipliers are very simple, and their analytical

or functional utility is not very great. In next sections other

multipliers of higher analytical value will be developed.

4.2.3 Permanent Changes in Exogenous Variables, Their Final
Effects and Their Relation to the Stability of the Model.

For our second group of multipliers, we have assumed that

the autonomous change in the exogenous variable is maintained through¬

out the whole period of simulation. Again, ten per cent increases

were assumed, now not only for 1948, but for every year between 1948

and 1968 (that is, the respective exogenous variable time series was

multiplied by 1.1). Then, we measured the proportional increase in

each endogenous variable in the final year of the simulation (1968),

in relation to its value in the control solution. If y' is the value

of the endogenous variable in the control solution, and y'1 its value

in the simulation for determining the final effect of a permanent

change in an exogenous variable x, this final effect can be expressed

as :
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FINAL EFFECT
x. = (y"(1968) - y'(1968)) / y'(1968) Qr

0.1

(y''(1968) - y'(1968)) / y'(1968)

(1.1 x(i) - x(i)) / x(i)

i being any year between 1948 and 1968.

Multipliers so obtained are presented in Table 4.3. (p.362).

This multiplier measures the impact of proportional permanent changes

in one exogenous variable, on the value of an endogenous variable in

the final year of the simulation (1968). The resulting change is

measured as a proportion of the value of the endogenous variable, in

the final year of the simulation, in the control solution. Two

warnings are necessary in relation to the interpretation of these

elasticities. The first one is that it is very unlikely for a

permanent change in one exogenous variable to occur without affecting

other exogenous variables at some time. Some exogenous variables are

not independent in relation to each other, although some obvious problems

have been sorted out (like-the relation between EFCHP and USPP, or

between INDXAG and REST). Problems of collinearity between exogenous

variables have appeared several times during the estimation of the

econometric model. The second warning refers to the stability of the

model. These multipliers make sense if the model is stable. But

they would mean little if the model happens to be oscillatory explosive.

The dynamic properties of the system (whether it is stable, unstable,

cyclical, its periodicity) are determined mathematically by obtaining

the 'final equation' or 'final form' and its roots (Goldberger, 1959,

pp.101-135, liowrey and Kelejian, 1969, pp.221-3). This has not been

done here due to the non-linearity of the model. Final forms are
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derived from reduced forms. The examination of the control solution

series, however, suggests that the principal variables of the model

have a cyclical behaviour. This is the case, for example, of PR, INDP,

FIX, GDP or CAPD. The length of the cycle is, in the first four

variables mentioned, something between ten and fourteen years. Maybe

even more, since, the period of simulation is 21 years long, some years

immediately off both ends of the period could have been lost as peaks or

troughs. But in CAPD and other variables relating to the foreign trade

sector, the cycle seems to be half that length. In CAPD it is something

between four and seven years. Obviously, with ten to 14 year cycles

in a 21 years simulation, it is impossible to say whether the model is

converging or explosive. (The control solution is presented in

Appendix 4).

Table 4.3 shows that, among exogenous price variables, the

highest final effects are produced by EFCI1P-USPP, ERIND, and ERJKD.

Among exogenous income and monetary variables, the highest final effects

are generated by INDXAG, REST, and RMON. Among the variables connected

to the world copper market, the only variable with important final

effects is EFCHP-USPP. Both LMEP (that is, LMEPN/EFCHPN) and WORLD

seem to be relatively unimportant in the long-run. This conclusion

will be confirmed by other multipliers in next sections.

Autonomous increases in all variables with important final

effects (EFC1IP-USPP, ERIND, ERJKD, INDXAG, REST and RMON) provoke

increases in exports, capacity to import and total imports, and falls

in industrial production, total investment, imports of capital goods,

and GDP. Thus, final effects of permanent changes in individual
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exogenous variables clearly suggest that export-oriented variables

and industrial growth-oriented variables tend to move in opposite

directions. This is an important point, which is also confirmed by

other multipliers. It will appear again in later sections of this

chapter.

Finally, the calculation of final effects of permanent

changes in individual exogenous variables provides useful elements of

analysis in relation to the stability of the model, and the way these

multipliers may or may not be influenced by this stability.

4.2.3.1 Permanent Changes in Individual Exogenous Variables and
Their Relation to the Stability of the Model.

We have already said that, as the reduced forms have not been

obtained, it is not possible to derive mathematically the dynamic

properties of the model. Since the cycle seems to be fairly long,

simulation is unlikely to provide a very complete picture of these

properties either. However, it is possible to know whether a particular

shift in an individual exogenous variable will improve the model

stability, or, on the contrary, will affect this stability negatively.

The first step for this analysis is to identify the turning

points of the cycle in the control solution. According to the evolution

of the growth rate of GDP, there is a peak in 1952 (annual growth rate:

16.1%), a trough in 1960 (annual growth rate: -6.3%), and a new peak in

1965 (annual growth rate: 11.9%), which gives a 13 years-long cycle.
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Small changes (ten per cent) in individual exogenous variables do

not affect the cyclical structure of the model, but they produce

slight changes in the value of the rate of growth in GDP. The changes

for these particular years (1952, 1960 and 1965) will clearly indicate

the direction of the shock impact upon stability, either to increase

or to decrease it. If a permanent ten per cent increase in ERKD

provokes a lower value in the growth rate of GDP in 1952 and in 1965,

and a higher value in 1960, there is no doubt that small increases in

this variable have a positive effect on the model stability.

All impacts upon stability are given in Table 4.4. The

most frequent pattern is the one where the impact upon stability has

one sign in 1952 and the opposite sign in 1960 and 1965. The odd

result in 1952 is probably due to the interdependence of variables in

the model and to lagged responses, which do not allow the impact of

the shock to become fully evident yet (simulation periods »start only in

1948). Speculative demands - short-term elasticities higher than the

long-term ones - are likely to reinforce this pattern, (p.363).

Table 4.4 provides an important conclusion in relation to the

stability of the model. This stability (or lack of it) is only slightly

affected by ten per cent permanent increases in individual exogenous

variables. Not only does the cyclical pattern of the economy remain

unaltered (peaks in 1952 and 1965, a trough in 1960). Besides, the

range of variation in the rate of growth of GDP, as a result of small

increases in exogenous variables, is very small: between 15.4 and 16.5

per cent in 1952, between -6.0 and -8.6 per cent in 1960, and between

11.8 and 13.2 per cent in 1965. This means that, even if we cannot
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obtain the roots of the final form of the model, and therefore know

whether it is stable or unstable, the accurate computation of these

multipliers or their application to the analysis will not be

jeopardised by the eventual unstability of the model.

Final effects of permanent changes in individual exogenous

variables do not provide extremely realistic pictures about the

behaviour of the economy. As we said before, in the real Chilean

economy exogenous variables do not change individually, but in groups

according to general policies, or to regularities which we have not

been able to detect. Only some exogenous variables are policy tools

available to governments, and the set of policy options open is not

the same at any moment of time. Besides, governments will not keep

quiet for 21 years looking at the unfavourable result of a particular

change in a particular exogenous variable. However, these final effects

of Table 4.3 have allowed us to distinguish variables according to the

size of the long-term effect they produce. They have introduced a

very important feature of the complete model, namely, that under

certain conditions a necessary requirement for the growth of export-

oriented variables is a fall in the value of industry-oriented variables,

and conversely. And they have allowed us to look at the impact of

small changes in exogenous variables upon the stability of the model.

Multipliers in next sections are even more helpful in showing the

dynamic properties of the complete model.
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4.2.4 Once-and-for-al1 Unit Changes in Exogenous Variables,
And Long-term Elasticities.

The third class of multipliers we have calculated are the

long-term reduced form elasticities. These are certainly more

interesting than the impact multipliers or the final effects of

permanent changes. They measure the whole impact of once-and-for-al1

unit changes in exogenous variables, during all the years the shock has

an impact. They are calculated by adding the values of the endogenous

variables in all years affected, and comparing this sum with the

respective sum in the control solution. Its formal expression, as

compared with the formal expression of the above multipliers is

presented below.

Let: IMPACT: impact multiplier (Table 4.2).

PERMANENT:final effect of permanent changes (Table 4.3).

LT-RF-

ELAST

x:

y' :

SUM:

long-term reduced form elasticity (Table 4.5).

exogenous variable

value of the endogenous variable in the control
solution.

value of the endogenous variable in the simulation
for determining the multiplier.

sum, between 1948 and 1968, of the simulated values
of the endogenous variable.

IMPACT
= (y''(1948) - y'(1948) / y'(1948)

(1.1 x (1948) - x(1948) ) / x(1948)

PERMANENT
x(1948-1968)

LT-RF-Elast
x(1948)

(y' ' (1968) - y'(1968) ) / y'(1968)

(1.1 x (1968) - x(1968) ) / x (1968)

(SUM y " - SUM y') / y'(l948)

(1.1 x (1948) x(1948) ) / x(1948)

347



Since all increases in the exogenous variables are taken to be ten

per cent, all denominators are reduced to 0.1. (For generating the

y'1 series, the respective exogenous variables series is always

multiplied by 1.1). Of course, we could have also estimated the

long-term (that is, SUMs) reduced form elasticities of permanent

changes, but this does not seem fruitful, given the care with which

permanent change multipliers should be handled.

As we said above, both col linearity between exogenous

variables and governments' policies, options and decisions are likely

to jeopardise the validity of conclusions based upon the value of these

multipliers of permanent changes.

Long-term reduced-form multipliers of once-and-for-all unit

changes in exogenous variables are presented in table 4.5 (pp.364-5).

Several interesting conclusions can be drawn from these results.

Firstly, when discussing structural estimations we said that

a negative regression coefficient for the one-year lagged dependent

variable meant a short-run elasticity higher than the long-term one.

This was explained by speculative pressures in the market, and it

appeared in the structural equations for both the demand for copper

exports and the demand for imports of capital goods. This situation

can be identified also in the reduced forms. The price (LMEP) and

income (WORLD) elasticities of SALS and VSALS in the short-run (Table 4.2)

are larger (in absolute terms) than in the long-term (Table 4.5). The

same happens with the price (ERKD) elasticity of IMPK, with the

particularity that here the shift is so large as to make the sign

positive in the long-term (the short-term sign was negative) (Tables 4.2

and 4.5). Some other long-term elasticities also become smaller than

their corresponding short-term values, as a result of these same
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speculative pressures detected in the structural demand equations.

That is the case, for example, of the LMOP and WORLD elasticities of

EXPORT, CAPD and IMPD. (Tables 4.2 and 4.5).

Secondly, when looking at exogenous variables related to

the world copper market or to copper policies of Chilean governments,

it is evident that the long-term impacts of world market developments

are quite small in relation to the impact of variables related to

government policies. So, the long-term impact of unit increases in

LMEP or WORLD is absolutely negligible in comparison with the effect of

unit increases in EFCHP-USPP. The long-term impact on GDP of unit

increases in LMEP, WORLD, and EFCHP-USPP are, respectively, 0.05, -0.07,

and -38.35 (Table 4.5). The long-term impact of a unit increase in

EFCI1P-USPP, having the same sign of the effect of a unit increase in

WORLD, is five hundred times bigger. This could be interpreted as

meaning that, in a long-term perspective, developments in the world

copper market within a reasonable range of fluctuation, are irrelevant

to Chilean economic growth. However, this conclusion should be

qualified by considering that the relationship between LMEP (the short-

term market price) and USPP (which could be considered a proxy for the

long-term equilibrium price) has not been included in the model. None¬

theless, the conclusion still stands, in the sense that changes of a

reasonable magnitude in the world market short-term conditions (LMEP

or WORLD), are almost completely irrelevant to the long-term growth

perspectives of Chilean GDP. To some extent, this seems to contradict

both popular beliefs and governments' propaganda. Moreover, popular

beliefs and governments' propaganda are twice challenged by these
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findings. Not only does the world copper market appear as

unimportant, but the impact of a higher world income or the impact of

a higher effective Chilean or United States producers' price are both

negative upon GDP. The impact of a higher London Metal Exchange

price upon GDP is positive only because its impact upon Chilean exports

is negative. This is an extremely important conclusion, and we will

come back to it later on. The rate of profit in large-scale copper

mines, RATE, has a long-term impact which is neither as small as that

of LMEP or WORLD, nor as large as that of EFCHP-USPP. All long-term

RATE elasticities are lower than unity (in modulus). The long-term

effect on GMC is negative.

Thirdly, the long-term impact of unit increases in exchange

rates (ERIND, ERKD, ERJKD and EXRX) is in all cases high. Despite the

different role they play in the structural equations, long-term reduced-

form elasticities are very much the same for ERIND, ERJKD and EXRX, and

they are quite similar to the long-term impacts of EFCHP-USPP (with

the exception of the impacts upon copper production and value of copper

exports). The impact of ERKD, also high, has in almost every case

the opposite sign. This is because ERIND and ERJKD apply to 'essential'

imports, while ERKD applies to mostly 'competitive' imports. This

explains also why the long-term effect of ERIND and ERJKD unit increases

on GDP is negative, while the respective effect of ERKD increases is

positive.

Fourthly, among the other exogenous variables, only INDXAG

and RMON have large long-term impacts, and their elasticities are very

350



similar to ERIND, ERJKD or EXRX elasticities (or to the EFCHP-USPP

elasticities if impacts on GMC and VSALS are excluded). Increases

in all these variables have a large negative impact upon GDP. On

the contrary, the only exogenous variable which provokes a large

positive response in GDP is ERKD.

Fifthly, in all cases but one (the simulation of REST

elasticities) the long-term change in industrial production has the

same direction as the change in GDP. In all cases but two (unit

increases in FC or MIN, which do not provoke a response in INDP) changes

in net foreign exchange availability (CAPD) and INDP have opposite signs.

In all cases but three (the exceptions being REST, FC and MIN), changes

in CAPD and GDP have opposite signs. Increases in CAPD may come from

increases in EFCHP-USPP, ERIND, ERJKD, RATE, EXRX, FC, WORLD, INDXAC,

REST, MIN or RMON, or from falls in LMEP or ERKD. Our results suggest

that, no matter how increases in CAPD are achieved, in most cases these

increases will provoke falls in INDP and GDP. The model clearly

illustrates how a favourable or an unfavourable situation in the external

trade sector may induce the opposite situation in industry or GDP.

However, no feedback effect - from industry or GDP to the external

trade sector - can be identified in the model. If it exists, the

model does not show it up. Again, these are very important results,

for they are indicating that, under certain conditions, there is a

fundamental incompatibility between exports and industrial growth.

The next class of multipliers adds a new dimension to the

discussion: that of the time path, or time profile of the long-term

impact of changes in exogenous variables.



4.2.5 Annual Averages and Time Paths of Long-term Multipliers.

This section is devoted to the explanation and interpretation

of Table 4.6. The long-term reduced form elasticities of Table 4.5

represent total impacts of changes in exogenous variables, over the

whole 21-year period of simulation. But these elasticities are unable

to illustrate how these total impacts are distributed through time.

Long-term multipliers of Table 4.6 have been computed to fill this gap.

The autonomous change is the same as in Table 4.5: a ten

per cent increase in a single exogenous variable, above its historical

value, for 1958. We have divided the period of simulation in four

five-year periods: 1948-1952, 1952-1957, 1958-1962, and 1963-1967.

Five-year sums of the values of endogenous variables, both in simulations

for calculating multipliers, and in the control solution, have been

computed. The difference between the five-year sum in the simulation

for calculating the multiplier, and the respective five-year sum in the

control solution, has been divided by the value of the variable in the

control solution, in 1958 (the middle year of simulation). The result

has been divided by 0.1, and then by 5, to obtain annual averages of

five-year periods, (pp.366-72).

Let: FYSUM: five-year sum of values of the endogenous variable.

y': value of the endogenous variable in the control
solution.

y'': value of the endogenous variable in the simulation
for determining the multiplier.

x: exogenous variable.
AAFY: long-term multiplier, annual average for five-year

period.
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AAFY
_ (FYSUM y" - FYSUM y') / y'(1958) . 1_

(1.1 x (1948) - x(1948) ) / x(1948) 5

(FYSUM y" - FYSUM y') / y'(1958)

0.1 . 5

The long-run annual average is computed in the same way, but now

sums are for the whole length of the simulation period (21 years: 1948-

1968), and we divide by 21 instead of 5. Thus, this multiplier is very

similar to the elasticity of Table 4.5, except that now we use the

middle year of simulation (1958) instead of the initial year (1948), and

we divide by the number of years considered (21) to obtain the annual

average, rather than the total long-term value. If MLRM is the

annual average of the long-run multiplier,

MLRM
_ (SUM y' ' - SUM y') / y' (1958) . 1_

(1.1 x(1948) - x(1948) ) / x(1948) 21

(SUM y" - SUM y') / y'(1958)

0.1 . 21

The following are the most important conclusions of Table 4.6. Firstly,

annual averages of long-run multipliers (MLRM) confirm all conclusions

of Table 4.5. It could hardly be otherwise, given the very similar

way elasticities of Table 4.5 and MLRM's of Table 4.6 have been

defined. In particular, Table 4.6 confirms that changes of a reasonable

size (ten per cent) in the world copper market short-term conditions

(LMEP or WORLD) are almost completely irrelevant to the long-term

growth perspectives of Chilean GDP, and that the impact of a higher
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world income (WORLD) or the impact of a higher effective Chilean

(EFCHP) - United States producers' copper price (USPP) upon GDP are

both negative. Table 4.6 confirms also that, no matter how increases

in the capacity to import (CAPD) are achieved, in most cases these

increases will provoke falls in industrial production (INDP) and GDP.

In other words, a favourable or unfavourable situation in the external

trade sector may induce the opposite situation in industry or GDP. As

we said before, these findings are very important for they point towards

answering some of the fundamental questions of the research.

Secondly, results of Table 4.6 illustrate the gap, and in

some cases the contradiction, between the conclusions of 'partial

equilibrium' (that is, OLSQ and TSLS estimates) and 'general equilibrium'

analysis (that is, the study of the complete model through multipliers).

This feature has always been present, from the impact multipliers onwards,

but it is most noticeable in the case of long-run multipliers. Even

without looking into differences in the values of parameters and

elasticities, the number of changes in the direction of the influence

of exogenous upon endogenous variables is considerable. Influences of

ERKD upon IMPK, ERJKD upon INIM, ERKD upon FIX, EXRX upon GDP, EFCHP

upon GDP, EXRX upon PR, and EFCIIP upon PR, all changed signs when the

analysis in terms of the complete model was substituted for individual

estimates. Confirmation of this effect in other macroeconometric model

of the Chilean economy is presented by Behrman (1977). Incidentally,

it is necessary to make clear that we stick to the terms 'partial

equilibrium' and 'general equilibrium', only because they are used in

the literature, but, especially in the long-run case, there is nothing
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in the model suggesting that 'equilibrium1 is achieved. What is

important are the notions of 'partial' and 'general'. Only the

analysis in terms of the complete model gives a 'general' picture, and

this picture is in some cases very different to that provided by

individual, 'partial' estimates.

Thirdly, Table 4.6 shows some interesting points in relation

to the time path of long-term multipliers. The exogenous variables

with large long-term effects were EFCIIP-USPP, ERIND, ERJKD, EXRX,

INDXAG, and RMON. For changes in all these exogenous variables, the

time profile of responses in all endogenous variables was the same

(with the exception of PR and responses to changes in EFCHP-USPP in

the copper sector). The annual average response increased in each

five-year period. In all cases where non-zero responses occurred,

except PR and the special case of the copper sector, which only responded

to EFCHP-USPP, the long-term effect was not completed after twenty years,

and the trend of annual averages responses for five-year periods was to

grow indefinitely. This cannot be considered as evidence of the

instability of the model. Since cycles are ten to 14 years long, the

return to dynamic equilibrium after some disturbances is bound to be

quite slow (if it exists at all, of course). This slow pattern is

most frequent.

Among endogenous variables, PR was the exception. No matter

which exogenous variable was affected by the original shock, the long-

term effect upon price was completed (and, in some cases, slightly

reversed) after twenty years. This suggests that, differently from
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the rest of the endogenous variables, PR is affected by 'automatic

stabilisers' which pusli it towards the control solution values, after

small shocks in any exogenous variable.

Another interesting time profile of responses occurs after

a change in ERKD. Responses to ERKD are not as large as responses to

other exchange rate variables. However, they are not as small as

responses to LMEP or WORLD either. And the time path of responses to

ERKD is unusual. The highest annual average response occurs in the

first, or more frequently in the second five-year period. After this

peak the size of the response declines, but it is not exhausted yet at

the end of the period of simulation. Responses to changes in REST

also follow this pattern.

4.2.6 Performance of the Complete Model and the Analysis of

Multipliers: Some Conclusions.

This part of the chapter has attempted to investigate the

behaviour of the econometric model as a whole, and to draw some

conclusions helpful for future discussion of the main questions the

research deals with. Since the model is non-linear, and its linear¬

isation is not recommended, we have used dynamic simulation. A

control solution has been obtained, and compared with historical series

and control solutions of other models. The control solution has been

considered satisfactory, although the model could be improved. Possibly

ACCUM ought to be excluded from the equation explaining GMC, and NCOEXP

ought to be made exogenous. The last part of this chapter deals with

more significant potential alterations in the structure of the model.
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After obtaining and discussing the control solution, we

have defined and calculated several classes of multipliers. Sizes,

directions and time paths of responses to changes in exogenous variables

have been determined. Among the principal conclusions achieved, we

found that:

The eventual instability of the model is unlikely to affect the
validity of the analysis of multipliers.

Generally speaking, the impact of exchange rate policy tools is
relatively large. The effective Chilean copper price (and the
United States producers'), the index of agricultural production,
and the rate of increase in the money supply are also important.

Short-term speculative pressures affecting the demand for Chilean
copper exports, and especially the demand for imports of capital
goods, identified in the first part of the chapter, have been
confirmed by the simulations.

Short-term developments in the world copper market do not affect
the long-term perspectives of growth of Chilean GDP, and, when
they do, it is in the direction opposite to the one expected by
popular beliefs and governments'/propaganda. A higher world
income or a higher (United States producers' - effective Chilean)
copper price will both have a negative impact upon GDP.

The analysis of multipliers clearly suggests that under certain
conditions, there is a contradiction between the growth of
export-oriented variables and the growth of industry-oriented
variables.

When the study of the Chilean economy is made in terms of a
complete model ('general equilibrium'), results are likely to be
quite different to, and in some cases contradictory with results
obtained from individual, 'partial equilibrium' estimates.

The study of the time profile of responses shows that the most
frequent response is one which increases in each five-year period.
The trend beyond the simulation period seems to be to increase
indefinitely. By contrast, the time patterns of response in PR,
and the time patterns of response to ERKD and REST are completely
different.

At the beginning of this part of the chapter we said that the

analysis of multipliers only approximately reflects the impact of

historical policies upon the real economy. We stated the reasons for
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this difference twice during the discussion. In the next chapter

the principal restrictive assumptions limiting the realism of the

analysis of multipliers will be removed. Thus, historical policies

where several exogenous variables change at the same time will be

simulated. Attention will be paid to the range of policy tools which

were available to governments in particular moments of time, and to

the influence of elements that cannot be included in the econometric

model. The model will be used under the most realistic conditions

possible, and its results will be qualified by the consideration of

non-econometric elements. Then, we will attempt to answer the

fundamental questions the research deals with.

But, before going into that discussion, the last part of this

chapter will make some suggestions in order to improve the performance

of the model. Thus, it is suggested how to make some exogenous

variables endogenous, the reformulation of the complete subsector of

imports is proposed, and we discuss other problems. However, none of

these improvements has been incorporated into the complete model. They

are presented as suggestions for increasing the explanatory and fore¬

casting ability of the model, which may be definitively accepted or

rejected only after further empirical research.
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TABLE 4.1.A.

THE CONTROL SOLUTION.

Correlation Coefficients. Theil's Inequality Coefficients, Root-

Mean-Squarcd Errors and Percentage Errors Between Real and Control
Solution Simulated Variables, 1949-1967.

Variable
Correlation
Coefficient

Theil1s

Inequality
Coefficient

R-M-S
Error

Mean R-M-S-E/
Mean

GMC 0.8079 0.05349 40.28 435.56 0.0925

SALS 0.8118 0.05357 47.59 434.74 0.1095

ACCUM 0.5976 0.8922 371.5 5.47 67.915

VSALS 0.9623 0.04630 29. 36 297.6 0.0987

NCOEXP 0.4199 0.6550 191.0 200.4 0.9531

EXPORT 0.8054 0.2208 191.1 497.0 0.3845

SP 0.8412 0.1276 25.04 86.11 0.2908

IMPD 0.7162 0.1913 165.6 473. 7 0.3496

CAPD 0.8044 0.2299 194.9 486. 1 0.4009

FIX 0.8683 0.3487 12880. 11124. 1.1578

IMPK 0.8557 0.2971 126.2 137.8 0.9160

INIM 0.9487 0.1048 49.46 235 .19 0.2103

IMPC(a) 0.2555 0.9056 250.9 106.52 2.3554

INDP 0.9379 0.3010 1002. 1129. 0.8875

GDP 0.9878 0.1003 1036. 4475. 0.2315

RGDP 0.7572 0.2819 3.703 3.543 1.0451

PR 0.7626 0.1704 11.87 29.86 0.3975

(a) These results are not strictly comparable with the rest.
Please see explanation in the text.

Source. Calculated from data of the Statistical Appendix and
Appendix 4.
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TABLE 4.I.B.

The Control Solution.

Root-Mean-Squared Error as a Proportion of the Mean ("Percentage

Error") in Three Macroeconometric Models of the Chilean Economy.-
A Comparison Between Real and Control-Solution Simulated Variables.

Variable Behrman Model (i) Lira Model (ii) This Model (iii)

GMC 0.102 (a) 0.043 0.0925

SALS 0.056 (b) (c) 0.1095

ACCUM (c) (c) 67.915

VSALS 0.056 (b) 0.173 0.0987

NCOEXP 0.037 - 0.438 (d) (c) 0.9531

EXPORT 0.064 0.143 0.3845

SP 0.303 (c) 0.2908

IMPD 0.071 0.121 0.3496

CAPD (c) (c) 0.4009

FIX 0.106 (c) 1.1578

IMPK 0.035 - 0.096 (d) 0.248 0.9160

INIM 0.071 0. 098 0.2103

IMPC 0.093 - 0.240 (d) 0.116 2.3554

INDP 0.073 (c) 0.8875

GDP 0.033 0.041 0.2315

RGDP Cc)~ (c) 1.0451

PR 1.044 (e) 0.446 ■ 0.3975

Sources. Table 4.1.A, Behrman, 1977, Table 7.1, pp.242-5, and
Lira, 1974, Table 3.7, p.93.

Notes: (i) Calculated from simulation over the six-year period
1962-1967.

(ii) Simulation over the thirteen-year period 1956-1968.

(iii) Nineteen-year period 1949-1967.

(a) GDP mining.
(b) Large-scale mineral exports.
(c) Not calculated or not available.
(d) Disaggregated in several variables. The lower and

higher percentage errors are presented.
(e) GDP deflator.
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TABLE 4.2.

Short-Term Reduced-Form Elasticities (Impact Multipliers).

Endogenous
Variables Exogenous price variables.

LMEP EFCIIP-USPP ERIND ERKD ERJKD RATE EXRX

GMC 0 0 0 0 0 0 0
SALS -0.2911 0 0 0 0 0 0
ACCUM 6.449 0 0 0 0 0 0
VSALS -0.2911 1.000 0 0 0 0 0
NCOEXP 0 0 0 0 0 0 2.006
EXPORT -0.1524 0.5242 0 0 0 0 0.9546
SP 0 0 0 0 0 0 0
CAPD -0.1706 0.5865 0 0 0 0 1.068
IMPD -0.1295 0.447 0 0 0 0 0.8098
INDP 0 -0.9600 -0.6016 -0.4132 -0.9600 0 1.056
FIX 0 0 0 0 0 0 0
IMPK 0 0 0 -2.850 0 0 0
INIM 0 0.1084 0.0678 0.0470 -0.5925 0 0.1194
IMPC -0.3348 1.028 -0.0764 1.285 0.6611 0 1.960
GDP 0 0.0264 -0.1627 -0.117 -0.2595 0 0.0003
PR 0 -0.2314 1.425 0.9788 2.274 0 0.0037

Exogenous income and monetary variables.
FC WORLD INDXAC REST MIN RMON

GMC 0 0 0 0 0 0
SALS 0 0.3979 0 0 0 0
ACCUM 0 -8.818 0 0 0 0
VSALS 0 0.3979 0 0 0 0
NCOEXP 0 0 1.640 0 0 0
EXPORT 0 0.2087 0.6622 0 0 0
SP 0.0050 0 0 0 0 0
CAPD 0.0069 0.2335 0.8734 0 0 0
IMPD 0.0053 0.1770 0.6620 0 0 0
INDP 0 0 -1.009 -0.224 0 -0.8774
FIX 0 0 0 0 0 0
IMPK 0 0 0 0 0 0
INIM 0 0 1.489 0.0249 0 0.0991
IMPC 0.0130 0.4578 0.0492 -0.0285 0 -0.1114
GDP 0 0 -0.1283 0.6018 0 -0.2372
PR 0 0 1.123 -5.278 0 4.235
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TABLE 4.3.

Final Effects of Permanent Changes in Individual Exogenous Variables.

Endogenous Exogenous price variables
Variables

LMEP EFCHP-USPP ERIND ERKD ERJKD RATE EXRX

GMC 0.1463 0.7149 0 0 0 -0.1963 0
SALS -0.2840 0 0 0 0 0 0
ACCUM 13.104 19.662 0 0 0 -6.969 0
VSALS -0.2840 1.000 0 0 0 0 0
EXPORT -0.3205 4.517 4.350 -0.3286 4.042 0.0543 4.602
SP 0 0 0 0 0 0 0
CAPD -0.2790 3.935 3.790 -0.2862 3 .506 0.0474 4.009
IMPD -0.2349 3.312 3.190 -0.2410 2 .951 0.0399 3.374
INDP 0.0176 -3.264 -4.057 0.2683 -3 .844 -o.osii - 3.783
FIX 0.0143 -3.448 -4.406 0.3552 -4 .034 -0.0543 - 3.981
IMPK 0.0125 -3.150 -3.985 0.0518 -3 .668 -0.0491 - 3.630
INIM -0.0048 0.9323 1.167 -0.0821 0 .5561 0.0147 1.080
GDP 0.0423 -0.8338 -1.574 0.1041 -1 .492 -0.0674 - 1.226

Exogenous income and monetary variables

FC WORLD INDXAG REST MIN RMON

GMC 0 -0.2184 0 0 0 0
SALS 0 0.6501 0 0 0 0
ACCUM 0 -20.028 0 0 0 0
VSALS 0 0.6501 0 0 0 0
EXPORT 0 0.7168 5.040 4.123 0. 2963 3. 362
SP 0.1221 0 0 0 0 0
CAPD 0.3994 0.6246 4.391 3. 590 0. 2581 2.929
IMPD 0.3361 0.5257 3.696 3.022 0. 2173 2.465
INDP 0 -0.0227 -3.814 -3.911 0 -3.212
FIX 0 -0.0174 -4.013 -4.118 0 -3.330
IMPK 0 -0.0151 -3.648 -3.744 0 -3.034
INIM 0 0.0061 2.918 1. 117 0 0.9163
GDP 0 -0.0617 -1.398 -0.9768 0 -1.246
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TABLE 4.4.

Changes in Exogenous Variables and Their Impact on the Stability of
the Model. Rate of Growth in GDP (per cent) as Affected by 10%
Permanent Increases in Individual Exogenous Variables, During Turning
Points in the Cycle, Between 1948 and 1968.

Exogenous
variable

1
1952 1
Peak

1960

Trough
1965
Peak

■

Impact on
stability

ERKD 16.0261 -6.01752 11.7695 increase

ERIND 15.5041 -8.62606 13.2336 fall (a)
ERJKD 15.4035 -8.28354 12.9269 fall (a)
EFCHP/
USPP(b) 15.6622 -8.38495 13.2312 fall (a)
WORLD 16.0783 -6.35307 11.8165 inc-fal1-

inc (c)
FC 16.0994 -6.31623 11.8981 none

MIN 16.0994 -6.31623 11.8981 none

RATE 16.5400 -6.05516 11.8180 increase (a)
LMEPN/
EFCHPN

16.1184 -6.29034 11.9466 fall-inc-
fall (c)

RMON 15.5218 -7.97837 12.8467 fall (a)
EXRX 15.6866 ■' --8. 2 7808 1 3. 1414 fall (a)
INDXAG 15.4236 -8.35414 12.9574. fall (a)
REST 15.5029 -8.85005 13.0817 fall (a)
Control
Solution 16.0994 -6.31623 11.8981

(a) In 1960 and 1965, but not in 1952.

(b) The increase has been assumed to affect both
variables at the same time.

(c) Respectively, in 1952, 1960 and 1965.
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TABLE 4.5.

Long-Term Multipliers (Reduced Form Elasticities) of Once-and-for-all
Unit Changes in Exogenous Variables, 1948-1968. 1

Endogenous
Variables Exogenous Price Variables

LMEP EFCHP-USPP ERIND ERKD ERJKD RATE EXRX 2

GMC 0.1204
SALS -0.2369
VSALS -0.2383

U)
NCOEXP -0.0362
EXPORT -0.1421
SP 0

CAPD -0.1590
IMPD -0.1206
INDP 0.0457
FIX 0.0775
IMPK 0.0668
INIM -0.0087
IMPC -0.3335

GDP 0.0514
PR -0.0177

1.556
3 0
3 1.000

116. 1
55. 75

0
62. 38
47.30

-143.7
-250.1
-214.5
27.42
192.4

- 38.35
13. 86

0 0 0 -0.4704 0
0 0 0 0 0
0 0 0 0 0

128.4
61.12

0
68. 38
51. 86

-157.7
-277.4
-237.6
30. 17
211.9

- 42.60
15.04

-8.580
-4.082

0
-4.568
-5.968
9.559
18.92
14.10 5
-1.718
-20.13
2.582

- 0.5885

117.9
56.12
0
62. 78
47.61

-145.9
-254.2
-218.1
26.57
195. 8

- 39.41
14.28

0.3085
0.1468

0

0.1642
0.1245
-0.3593
-0.6758
-0.5739
0.0700
0.5131
-0.2440
-0.0917

119. 8
57.02
0

63. 80
48.38

-145.7
-254.0
-217.9

27.81
196.3

- 39.08
13.90

Exogenous Income and Monetary Variables

FC WORLD INDXAG 7 REST MIN 6 RMON

GMC 0 -0.1648 0 0 0 0

SALS 0 0.3239 3 0 0 0 0
VSALS 4 0 0.3259 3 0 0 0 0
NCOEXP 0 0.0498 119. 7 1.415 0.6648 116.2
EXPORT 0 0.1946 56.97 0.6732 0.3163 55.31
SP 0.0050 0 0 0 0 0
CAPD 0.0069 0.2176 63. 74 0.7533 0.3539 61.88
IMPD 0.0053 0.1651 48. 34 0.5713 0.2648 46.93
INDP 0 -0.0043 -146.0 -1.561 0 -144.0
FIX 0 -0.1083 -254.6 -3.145 0 -250.4
IMPK 0 -0.0912 -218.3 -2.644 0 -214.9
INIM 0 0.0119 30. 36 0.3102 0 27.46
IMPC 0.0130 0.4564 88.10 2.371 0.6939 191.5
GDP 0 -0.0705 - 39.31 0.2432 0 - 38.89
PR 0 0.0240 14.12 -1.010 0 16. 70

A comparison between these values and the ones in Table 4.6 is
presented in note (1) to that table.
These values correspond to the accumulated effect between the
year of the shock (1948) and 1968. Tn some cases they are

(cont.)
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1 (cont. from previous page)

the full amount of the long-term elasticity (price and income-
LMEP and WORLD-elasticities of SALS and VSALS, MIN elasticities
of NCOEXP, EXPORT, CAPD, IMPD and IMPC), but in most cases the
full impact was still not completed by 1968. Some multipliers
were still increasing in absolute value, while in some few other
cases there was not long-term impact at all, or it was reduced
to the impact in the current year.

2 Elasticities in this column are not strictly comparable with the
rest. See note (2) to Table 4.6.

3 This value is lower than the respective impact multiplier, a
feature already expected from the discussion in the section on
TSLS estimates, (lower in absolute value).

4 The elasticity of ACCUM is not included, for its degree of
accuracy is comparatively very low. As a result of the way it
is defined, larger-than-normal errors are likely to develop in the
simulations. It is not an important variable.

5 This is the price elasticity of a demand function (demand for
imports of capital goods). As such it had a negative sign in the
short-term. The respective impact multiplier is negative. Due
to speculation, it was expected for the long-term value to be
lower (in absolute value) than the short-run one. In fact, its
long-term sign has become positive, which still confirms the
hypothesis of speculation in the short-term.

6 The ten per cent once-and-for-al1 increase in MIN did not consider
a simultaneous increase in SMSM. To make this assumption would
have ruled out the necessity of a separate MIN index altogether
(this index was developed precisely for overcoming the problems
caused by unreliable exchange rates applied to mining). However,
it is evident that some relation exists between these two variables
Had an increase in SMSM been also considered, the long-term impact
on GDP and most other endogenous variables would be different to
zero. The long-term impact of a separate increase in SMSM is
exactly the same as the impact of REST. See note (6) to Table 4.6

7 And the respective change in REST. (See note (8) to Table 4.6).
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TABLE 4.6.

Multipliers of Once-and-for-al1 Unit Changes in Exogenous Variables
Annual Average Values for Five-year Periods, and Long-run Annual

Averages, 1948-1968. 1

Endogenous
Variables

LMEP

Exogenous price variables

EFCHP-USPP ERIND ERKD ERJKD RATE EXRX2

GMC

1 0.004 0.076 0 0 0 -0.058 0
2 0.005 0.009 0 0 0 -0.007 0
3 0.005 0.010 0 0 0 -0.007 0
4 0.006 0.011 0 0 0 -0.008 0

R 0.005 0.026 0 0 0 -0.019 0

SALS

1 -0.046 0 0 0 0 0 0
2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0

L-R -0.011 3 0 0 0 0 0 0

VSALS "

1 -0.047 0.. 196 0 0 0 0 0
2 -0.062 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0

L-R -0.0113 0.,047 0 0 0 0 0

EXPORT

1
2
3
4

L-R

SP

1
2
3
4

L-R

-0.066
-0.001
-0.003
-0.004

-0.018

1.408
4.815
8.691
11.739

7.010

1.598
5.665
9.522
12.543

-0.386
-0.609
-0.554
-0.510

7.685 -0.513

1.
4.

, 166
.947

8.830
11.876

0
0.020
0.026
0.026

1. 704
4.931
8. 812
11.855

7.056 0.018 7.170

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 0 0 0 0 0
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TABLE 4.6. (cont.)

LMEP EFCHP-USPP ERIND ERKD ERJKD RATE EXRX

CAPD

1 -0.084 1.797
2 -0.002 6.046
3 -0.003 11.093
4 -0.005 14.985

L-R -0.023 8.948

IMPD

1 -0.043 0.917
2 -0.001 3.136
3 -0.002 5.660
4 -0.003 7.645

L-R -0.012 4.565

INDP

1 0 -1.007
2 0.001 -2.380
3 0.001 -3.719
4 0; 002 -4.891

L-R 0.001 -3.132

FIX

1 0 -0.381
2 0.001 -1.941
3 0.001 -3.566
4 0.002 -4.933

L-R 0.001 -2.854

IMPK

1 0 -0.412
2 0.001 -1.833
3 0.001 -3.298
4 0.002 -4.504

L-R 0.001 -2.645

INIM

1 0 0. 345
2 0 0.943
3 0 1.542
4 0 2.053

L-R 0 1.279

2.040
7.231
12.155
16.011

9. 810

1.041
3.689
6.201
8.168

5.005

-1.308
-2.697
-4.023
-5.188

-3.436

-0.550
-2.304
-3.925
-5.280

-3.165

-0.580
-2.164
-3.618
-4.815

-2.929

0.455
1.082
1.676
2.184

1.407

-0.493
-0.777
-0.707
-0.650

-0.655

-0.252
-0.396
-0.361
-0.352

-0.576

0.238
0.219
0.199
0.184

0.208

0.139
0.264
0.241
0.211

0.216

0.038
0.244
0.213
0.197

1.488
6.314
11.271
15.159

0 2.175
0.025 6.294
0.033 11.248
0.033 15.133

9.006 0.024 9.152

0.759
3.221
5.750
7.734

0
0.013
0.017
0.017

1.109
3.211
5.739
7.720

4.595 0.012 4.669

-1.038 -0.002 -1.048
-2.433 -0.010 -2.427
-3.770 -0.010 -3.763
-4.941 -0.010 -4.933

-3.179 -0.008 -3.175

-0.395 -0.002 -0.408
-1.994 -0.006 -1.989
-3.627 -0.011 -3.619
-4.992 -0.011 -4.983

-2.901 -0.008 -2.898

-0.424 -0.003 -0.440
-1.884 -0.005 -1.875
-3.352 -0.010 -3.345
-4.557 -0.010 -4.549

0.174 s -2.688 -0.007 -2.686

-0.088
-0.097
-0.088
-0.082

-0.080

0.112
0.961
1.565
2.076

0
0.004
0.004
0.004

0.360
0.0963
1.562
2.072

1.239 0.003 1.297
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1
2
3
4

l-r

gdp

1
2
3
4

l-r

pr

1
2
3
4

l-r

gmc

1

2
3
4

l-r

sal:

i
2
3
4

l-r

.6 (cont.)

lmep efci1p-uspp erind erkd erjkd rate exrx 2

033 0.908 1.109 -0.173 0.960 0.002 1.074
001 3.725 4.410 -0.499 3.833 0.012 3.815
002 6.822 7.489 -0.445 6.934 0.021 6.913
003 9.288 9.933 -0.410 9.397 0.021 9. 381

or-Ho 5.463 6.017 -0.572 5.559 0.015 5.573

001 -0.317 -0.480 0.087 -0.380 -0.013 -0.349
001 -0.871 -0.989 0.080 -0.892 -0.005 -0.890
001 -1.361 -1.475 0.073 -1.382 -0.005 -1.379
002 -1.790 -1.902 0.068 -1.811 -0.006 -1.808

002 -1.134 -1.260 -0.076 1.165 -0.007 -1.156

001 0.5 74 0. 753 -0.101 0.634 -0.137 0.598
0 0.421 0.395 0. 017 0.407 -0.009 0.407
0 0. 342 0.337 0.008 0.341 0 0.341
0 -0.041 -0.071 0.009 -0.046 0 -0.045

0 0. 310 0. 337 -0.013 0. 320 -0.002 0.311

Exogenous income and monetary variables

'C WORLD INDXAG8 REST MIN 6 1RMON

0 -0.005 0 0 0 0
0 -0.007 0 0 0 0
0 -0.007 0 0 0 0
0 -0.008 0 0 0 0

0 -0.007 0 0 0 0

0 0.063 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

0 0.015 0 0 0 0
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TABLE 4.6 (cont.)

FC WORLD INDXAG REST MIN RMON

VSALS

1 0 0.064 0 0 0 0
2 0 0.062 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0

L-R 0 0.015 0 0 0 0

EXPORT

1 0 0.090 1.595 0.099 0. 167 1.100
2 0 0.002 4.954 0.088 0 4 i 830
3 0 0.004 8.837 0.080 0 8.718
4 0 0.006 11.882 0.074 0 11.767

L-R 0 0.024 7.163 0.085 0. 040 6.955

SP

1 0.001 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0

L-R 0 0 0 0 0 0

CAPD

1
2

3
4

L-R

IMPD

1
2
3
4

L-R

INDP

1
2
3
4

L-R

0.004
0
0

0

0.001

0.002
, 0
0
0

0.001

0
0
0
0

0. lis
0.002
0.005
0.007

0.031

2.036
6.324
11.280
15.167

9.144

0.059 1.039
0.001 3.266
0.002 5.755
0.004 7.738

0.016 4.665

0 -1.045
0.001 -2.436
0.002 -3.773
0.002 -4.944

0.001 1 04 ►—' 00 NJ

0.126
0.111
0.103
0.094

0.108

0.064
0.058
0.052
0.048

0.055

-0.051
-0.032
-0.029
-0.027

-0.034

0.213
0

0
0

0.051

0.109
0
0
0

0.026

0
0
0
0

1.405
6.165
11.128
15.020

8.877

0.717
3.145
5.677
7.663

4.529

-0.996
-2.390
-3.729
-4.901

-3.137
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TABLE 4.6 (cont.)

FC WORLD INDXAG 8 REST MIN 6 RMON

FIX

1 0 0 -0.402 -0.039 0 -0.369
2 0 -0.001 -1.997 -0.038 0 -1.944
3 0 -0.001 -3.630 -0.035 0 -3.578
4 0 -0.002 -4.995 -0.032 0 -4.945

L-R 0 -0.001 -2.905 -0.036 0 -2.858

IMPK

1 0 0 -0.432 -0.046 0 -0.396
2 0 -0.001 -1.885 -0.026 0 -1.840
3 0 -0.001 -3.355 -0.032 0 -3.309
4 0 -0.002 -4.559 -0.029 0 -4.515

L-R 0 -0.001 -2.692 -0.033 0 -2.649

INIM

1 0 0 0. 836 0.020 0 0.040
2 0 0 0.975 0.014 0 0.947
3 0 0.001 1.566 0.013 0 1.547
4 0 0.001 2.077 0.012 0 2.058

L-R 0 0.001 1.415 0.014 0 1.281

IMFC

1 0.002 0.045 0.688 0.085 0.736 0. 742
2 0 0.001 3.828 0.062 0 3. 738
3 0 0.003 6.939 0.065 0 6. 844
4 0 0.004 9.403 0.059 0 9.310

L-R 0 0.013 2.502 0.067 0.020 5.438

GDP

1 0 -0.001 -0.365 0.064 0 -0.365
2 0 -0.002 -0.893 -0.012 0 -0.876
3 0 -0.002 -1.383 -0.010 0 -1.367
4 0 -0.003 -1.802 -0.010 0 -1.797

L-R 0 -0.002 -1.162 0.007 0 -1.150

PR

1 0 0.002 0.619 -0.088 0 0.854
2 0 0.002 0.407 -0.023 0 0.409
3

'

0 0 0. 341 -0.012 0 0. 342
4 0 0.001 -0.046 '-0.027 0 -0.041

L-R 0 0.001 0.316 -0.023 0 0.374
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Notes:

For obtaining annual averages of multipliers for five-year periods,
we have proceeded in the following way:

A simulation was run, where an increase of ten per cent has
been assumed, in one exogenous variable, in 1948, above its
historical value.

Four five-year periods have been defined: 1948-1952, 1953-
1957, 1958-1962, and 1963-1967. We have calculated the sums of
the values of all endogenous variables for these five-year periods
in the above described simulation, and in the control solution.

The difference between the sum given by this simulation, and
the respective sum given by the control solution has been divided
by the respective value of the endogenous variable in the control
solution, in the year 1958 (the middle year of the simulation
period). This result has been divided by five for obtaining
annual averages, and again by 0.1 (the initial proportional increase
in the exogenous variable).
The procedure for obtaining the long-run multiplier was exactly the
same, except that sums were calculated for the whole period of the
simulation (1948-1968), and we divided by 21 (the total number of
years) instead of five. That is, these annual averages of long-
run multipliers have been obtained by a procedure very similar to
the long-run elasticities in the table immediately before the
present one (Table 4.5). In the former table we have used the
1948 value of the control solution, rather than the 1958 value
(the initial year was used in Table 4.5, and the middle year in
Table 4.6). Besides, in Table 4.5 we have not divided by 21, in
order to obtain the total proportional change, rather than the
annual average one. While the figures of Table 4.5 correspond
more exactly to the theoretical notion of long-run elasticity,
annual averages seem easier to handle when interpreting the
behaviour of the model.

In the present table the numbers 1, 2, 3, and 4 correspond to
the first, second, third and last five-year periods, respectively.
L-R means the annual average of the long-run multiplier, as defined
above.

Results in this column do not reflect exactly the impact of
changes in FXRX, in the real Chilean economy. In practice,
increases in EXRX are likely to affect the economy in four
different ways:

Firstly, they affect the effective rate of profit in the
Gran Mineria (by affecting local costs in Chilean currency).

Secondly, they affect the value and volume of exports
other than copper of the Gran Mineria.

Thirdly, they affect the nominal value of GDP since EXRX is
used to convert the dollar value of VGMC into Chilean currency
terms.

Finally, they affect the money supply through the foreign
exchange purchases made by the Central Bank.

(continued).
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(continued from previous page)
The econometric model considers explicitly effects one, two
and three, but not the fourth one. This is a result of the
fact that we have not been able to make the money supply
endogenous in the model. So, multipliers of EXRX are likely
to be less accurate than multipliers of other exogenous variables,
although we sill consider them acceptable.

Notice that the long-run multiplier is lower in absolute value,
than the short-run elasticity. This feature was already
discussed when estimating the structural equation for copper
exports, TSLS.

ACCUM is not included, for the estimation of its multipliers
would have a degree of accuracy comparatively very low. This
variable is defined in a way such that larger-than-normal errors
tend to appear in the simulations.

This is the price elasticity of a demand function (imports of
capital goods). As such, it could be expected to be negative.
In fact, the respective impact multiplier, as well as the short-
and long-run elasticities calculated from the structural equation,
all are negative. However, the long-run elasticity was lower in
absolute value, than the short-run elasticity. This feature was
discussed above. In the present analysis of multipliers, the
long-run value changed even further, in relation to the short-run
one: it became positive. This confirms empirically the hypothesis
of speculation in the short-run, but, further, it provides useful
evidence of the gap between results of 'partial equilibrium'
analysis and 'general equilibrium' analysis. (Other examples are
provided by Behrman, 1977).

Values in this column are rather inaccurate, for any change in MIN
should logically include a simultaneous change in SMSM. If this
change in SMSM has been introduced in the respective simulation,
endogenous variables "such as GDP and others would have changed as
well. The problem for inclusion of a simultaneous change in SMSM
lies in foreign exchange convertibility. While SMSM is presented
in Chilean currency, MIN lias been calculated from VGMC measured in
dollars, precisely to avoid inaccuracies provoked by the use of
the rather artificial exchange rate applied to the Gran Mineria
copper exports.

A separate simulation for SMSM as an exogenous variable did not
seem necessary, since the effects of this variable in the model,
both in the short-and the long-term, are exactly the same as the
effect of changes in REST.

We have not calculated multipliers for NCOEXP, for the simulated
value of this variable in 1958, in the control solution, is negative.
When comparing the control solution with the historical series,
the probable convenience of making NCOEXP exogenous was mentioned.

For reasons of logical compatibility, when assuming an autonomous ten
per cent increase in 1NDXAG we assumed a simultaneous increase in
REST. The magnitude of this increase was the same as the proportion
of agricultural production in the GDP in 1948, multiplied by 0.1. (2.18%).
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4.3 SOME SUGGESTIONS FOR IMPROVING THE PERFORMANCE

OF THE MODEL.

Some deficiencies of the econometric model were identified

in the first and second parts of this chapter, and improvements were

suggested. Next sections will deal with other modifications of the

model, which are presented, not as definitive results, but as proposals

for further empirical research.

An interpretation of the long-term evolution of net foreign

capital inflows has been developed. The discussion considers how these

capital flows could be made endogenous in the model. It is likely that

these flows were related to particular roles assigned to foreign invest¬

ment and external loans, during particular historical periods. After

the exhaustion of the first stage of import substitution industrialisation,

centred around basic consumer goods, a new role for foreign capital could

have been offered by the second stage of import substitution, which

emphasised the development of industries of capital and intermediate

goods, and consumer durables. This hypothesis is tested empirically,

both separately and as part of the complete model.

The possibility of making endogenous the exchange rates used

in the model is also considered. This required a further discussion

on exchange rates policy-making. While our individual exchange rates

seem to move together, on the other hand each one of them is empirically

related to other particular exogenous variables. Thus, the rate

applied to imported items which represent a large share of domestic

supply is related to the money supply. The rate applied to imports of
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capital goods is related to the United States producers' price of

copper. And the rate applied to exports is related to industrial

production, in such a way as to suggest that the latter explains the

former, and not the other way round (or, alternatively, both are

explained by a third variable).

Finally, we consider the possibility of a complete reform¬

ulation of the imports sector of the model. Both the equation for

imports of capital goods and the equation for intermediate goods imports

are modified so as to include the influence of temporary restrictions

of foreign exchange availability. This implies that results for

imports of consumer goods are also modified. This analysis requires

econometric techniques so far not used in the model: time-varying

parameters and switching regressions. Time varying paramaters are

also used in the analysis of industrial production.

This part of the chapter is formed by the following sections:

An interpretation of the long-term evolution of foreign
capital flows.

A further discussion on exchange rates policy-making.

Industrial production and the submodel of imports:
changes in the behaviour of endogenous variables during
the period of analysis, switching regressions and time-
varying paramaters.

Suggestions for improving the model: conclusions.
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4.3.1 An Interpretation of the Long-term Evolution of Foreign

Capital Flows.

In this section, the possibility of making FC endogenous is

discussed. One of the fundamental variables the econometric model does

not deal with satisfactorily is net inflows of foreign capital. The

easiest solution is to take FC as exogenous. However, the relations

between FC and other balance of payments variables (SP, CAPD), and

between FC and industrial and general growth seem to be both more

important and less esoteric than what the econometric model may suggest.

The relative proportion of net inflows of foreign capital in

the capacity to import (FC as a proportion of CAPD) has increased from

0.88% in 1948 to 22.22% in 1969. In the same period, total exports as

a proportion of capacity to import fell from 11919% to 98.99%, while

net service payments to foreign productive factors (SP) increased from

20.07% to 21.20% (data on FC and SP are available only from 1943 onwards).

TABLE 4■F

Components of the Capacity to Import in 1948 and 1969. (Million
US Dollars at 1961 Prices).

Year FC EXPORT SP
CAPD

(= EXPORT+FC-SP)

1948 2.841 384.659 64.773 322.727

1969 207.820 925.987 198.341 935.466

Source: Statistical Appendix.
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So, the relative significance of FC in the balance of payments has

experienced a substantial increase. More than one dollar out of five

in CAPD is provided by FC in 1969, compared with one dollar out of

one hundred in 1948. Not only that, but FC has also been growing at

a much faster rate than SP. Between 1948 and 1969 FC has increased

73 times, while SP has increased only three times. It could be argued

that 1948 is a year which is likely to yield a very high growth rate

for FC, if taken as initial year (this is the first year within our

period of interest when net foreign capital inflows are not negative).

If we divide the period 1943-1969 into subperiods, 1943-1956 and 1957-

1969 (before and after the Nuevo Trato) the increase in FC in annual

averages from the first subperiod to the second is 16 times. The

respective increase in SP is only two times. Annual averages when

three subperiods are considered, instead of two, are given below.

TABLE 4.G.

Annual Average Values of Net Inflows of Foreign Capital and Net
Service Payments to Foreign Productive Factors (Million US

Dollars at 1961 Prices).

Subperiod FC SP

1943-1947 -12 .520 36.176

1948-1956 19.807 66.733

1943-1956 8.262 55.819

1957-1969 136.237 118.724

Source: Statistical Appendix.
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From this table it is easy to conclude that FC and SP are similar in

volume only during the period 1957-1969. This similarity explains

why financial flows (foreign capital inflows and service payments) do

not seem to play any major role in the econometric model. Since the

two-stage least-squares estimation starts only in 1946, and the

simulations start only in 1948, during most of the period of analysis

FC and SP are roughly equal and tend to cancel each other. They have

different signs in the identity defining CAPD (CAPD = EXPORT + FC - SP).

It should be stressed that the fact that FC and SP are

roughly equal during the period 1957-1969 is purely accidental. If we

had chosen the years 1943-1956 as the simulation period, the importance

of FC would be even lower, but in comparison the significance of SP

would have been much higher. By the same token, if the long-term trends

in FC and SP keep in the future the same path as in the period 1943-

1969, any analysis starting in 1970 will yield results where FC is more

important than SP. The later the starting year of the period of

interest and the longer this period, the higher will be the relative

significance of FC in relation to SP. However, this is only a

mechanical extrapolation of time trends. What is indeed required is a

discussion of the economic and extra-economic factors supporting this

extrapolation.

FC is formed by direct foreign investment and external loans.

Since the difference between capacity to import and actual imports in

the long-term is positive, although small (that is, the situation of

the balance of payments in the long-run is one of modest surplus),
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balance of payments deficit-compensating loans are completely

unimportant as a proportion of external loans (see section 4.1.4).

It follows that the whole volume of net foreign capital inflows each

year (direct foreign investment in its own right, but also external

loans), could be financing economic growth in diverse sectors and

activities.1 Industry being the single sector with the highest

contribution to GDP, and also the sector with the fastest speed'of

growth, it should be expected that a large share of foreign capital

inflows will go to industry. The following table shows the importance

of direct foreign investment in total manufacturing, and in the 100

leading industrial corporations, in 1969. The table obviously gives

a far from complete picture, since percentages change from year to year,

and external loans are not considered at all. Unfortunately it is

the best information available to us, and despite its limitations it

certainly illustrates our point.

1 This statement should 'be~carefully qualified. It simply means that,
since the average balance of payments situation is one of surplus,
all external loans could be devoted to financing investment, in the
same way as direct foreign investment finances investment (In the
Chilean Balance of Payments accounting terminology, they are
'autonomous' capital inflows, not 'compensating' capital inflows).
Our statement is purely a corollary of an accounting definition.
The opposite situation would be one of balance of payments deficits.
In this case, and again in terms of accounting, part of the net
inflow of external loans would be paying for imports, and hence, not
all foreign capital inflows could be taken as external savings and
a source of investment and growth.
But the statement is not meant to imply that the higher foreign loans
are, the higher growth will be. That is why it is not a theory of
economic growth. It. has been shown that it is possible for external
savings to have a discouraging impact upon domestic savings, and
therefore, it cannot be concluded that an increase in foreign loans
will be simply followed by faster economic growth. In fact, under
certain conditions the opposite conclusion could be nearer to the
truth (Griffin, 1970, and 1973).
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TABLE 4.II.

Foreign Participation as a Proportion of Equity Capital in all Industrial

Corporations (per cent) and Number of Finns with Foreign Participation

Among the 100 Biggest Industrial Firms, by Branch, 1969.

Foreign
Participation
as a proportion
of equity capital
in all firms

(per cent)

100 Biggest Industrial Firms

Branch
.

Total Number
of firms in
the branch

Number of Firms
with foreign
participation

Food 9.0 15 9

Beverages 24.6 4 2

Tobacco 58.6 1 1

Textiles 9.9 16 7

Clothing,
shoes 18. 7 6 1

Wood 2.0 4 1

Furniture 6.7 " -

Paper 16.4 3 1

Printing 15.2 3 1

Leather 2.2 2 1

Rubber 45.1 1 1

Chemicals C/4 co CK1 11 9

Petroleum 0.6 _

Non-metallic
minerals

,
24.7 7 7

Basic metals 13.6 6 6

Metal products 18.4 5 4

Non-elec.
mach. 14.7 3 2

Elec. equip. 59.9 7 4

Transp.equip. 43.8 5 4

Diverse 18.9 -

i
!

Total 20.3

. .

101
; 61
•

,

Source: Pacheco, 1972, pp.115 and 119, cols. A and B. See also
Bitar, 1972; Brodersohn, pp.322-342, Caputo and Pizarro,
pp.173-209 (both in Pinto et al., 1972); Burbach, 1975.
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In the Chilean experience between the early 40's and the

late 60's, it is unlikely that permanent 'crises of confidence' could

keep potential foreign investors or lenders away for a long time. With

governments changing every six years, and each government changing most

of its economic policies every three years, 'crises of confidence'

tended always to be solved satisfactorily. Service payments have

been growing steadily while keeping in step with the total stock of

foreign investment and loans in the country. On the contrary, FC,

which was negative until 1947, has experienced a sharp increase in the

mid-fifties and outgrown SP in all years except one (1967) during the

sixties. The 1955 Nuevo Trato solved one of these 'crises of confidence'

and allowed large net inflows of foreign capital (from 1957 onwards),

which did not stop during the sixties. But the 1955 Nuevo Trato is

only the superficial explanation of the increased flows. These flows

would have never occurred if suitable opportunities for investment had

not been available. The investment opportunities were provided in the

mid-fifties and afterwards by the exhaustion of the 'easy' (that is,

basic consumer goods oriented) stage of import substitution industrial¬

isation. During these years, further industrial growth required the

development of completely new industrial subsectors and branches, and

this could only be achieved through increased foreign investment and

imported technologies. (Sections 3.3 and 4.1.6, and Appendix 5).

It is perfectly clear that the change in economic policies in

1955, in line with the recommendations of the Klein-Saks Mission, and

the Nuevo Trato new copper law solved a crisis of confidence and made

possible a large increase in net foreign capital inflows (Statistical

Appendix: Ffrench-Davis, 1973: Mamalakis, 1971). However, agreement
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between the lending economic and political groups in Chile, in order

to accept this new role for foreign capital, was not easy to reach.

Although the increase in FC started in 1957, most of this increase

was formed in the late 1950's by short-term private loans which were

used for increasing non-essential imports (Mamalakis' "import

extravaganza"). Only in the mid 1960's did direct foreign invest¬

ment become larger than short-term loans. Thus, there was a time

gap after the exhaustion of the first stage of import substitution

industrialisation and the resolution of the crisis of confidence in

1955, and before the large increase in direct foreign investment in

industry in the mid 1960's. This gap is explained by political

hesitations and lack of agreement between leading internal economic

groups. Sectors linked to CORFO and to Ministers and officials of the

Ibariez administration (in its first half in particular) wanted CORFO

to play in the second stage of industrialisation a role as important

as the one it had played in the first stage. But this was opposed by

the SFF and by the traditional right-wing political parties in Congress.

And both the Ibahez government in its second half (1955-1958) and the

Alessandri government (1958-1964) were reluctant to play such an

interventionist role as the one played by Chilean governments during

the 1940's. (Sections 3.11 and 3.12).

The leadership of SFF was since 1955 firmly in the hands of

sectors linked to the metallurgicalindustry. Old industrial sectors

less in need of tariff protection than the metallurgical had been

reduced definitively to a subordinate position within SFF. However,

agreements among industrialists had not gone much further. At the

same time that the leadership of SFF opposed a higher degree of direct
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government intervention in Chilean economic life, it also was strongly

opposed to large volumes of direct foreign investment going to industry

(Burbach, 1975; Cavarozzi, 1975; Stallings, 1975). This discussion

is further developed in the next chapter.

So, it seems that three different elements were necessary

for foreign capital to start playing a renovated role in a new stage of

Chilean industrialisation. They were, first, the presence of suitable

opportunities for investment. These were provided by the exhaustion

of the first stage of industrialisation, the need for new technologies,

and the existence of a domestic market protected against foreign

competition. Second, the resolution of the crisis of confidence.

This was achieved by the Nuevo Trato and the shift in domestic and trade

policies in 1955. And third, the agreement in relation to this new

role for foreign capital, between different economic and political

domestic groups.

Following this line of analysis, we could risk an extrapolation

into the late 1970's and 1980's: we may conclude that a new increased

inflow of foreign capital in the late 70's or beyond will only take

place, first, if new investment opportunities arise. It does not

matter whether the new investment is designed to attend the domestic or

the external market. What is important is that a market breakthrough

is necessary to make investment worthwhile, just as a domestic market

for capital goods and consumer durables was made available to local

industrialists and foreign investors and lenders in the mid-fifties.

In addition to this market breakthrough, it is also necessary that at

least part of the government bureaucracy and leading economic sectors

and political groups have a favourable disposition toward this new path
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of growth. When this increased investment occurs - if and only if

it occurs - the proportion of FC in the capacity to import will be

even larger than during the sixties, and FC will be relatively more

important than SP.

The process of integration - re-integration of the Chilean

economy into the world market was basically linked to the 'returned

value' of copper exports until the early-or mid-fifties. During the

late fifties and sixties the relative importance of copper 'returned

value' as a tool of this integration diminished, as a new stage of

industrial development was financed via increased inflows of foreign

capital. This new stage of industrial development is paramount to

the process of integration - re-integration between 1955 and 1969. It

is still too early to predict another successful stage in this process

of integration - re-integration for the late seventies or eighties.

If inflows of foreign capital follow the pattern we have

outlined above, it is evident that they cannot be considered a continuous

function in the mathematical sense, of other endogenous or exogenous

variables, valid for the whole length of the period 1943-1969 and

beyond (data for FC are available only from 1943 onwards). FC will be

adequately explained as a function of other variables only within the

rather narrower time limits of a determined industrial and general

growth pattern where foreign investment has a very precisely defined

role to play. In other periods, different roles will be allocated to

foreign investment and hence other analytical functions, specific to

each of these periods, are likely to explain reality better. Neither

an industrial or general growth pattern nor a precise role for foreign
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investment have to be explicitly defined by policy-makers. But

they will be inevitably there anyway, since they do not depend on

academic definitions but upon objective economic, social and political

conditions.

For the period 1955-1969 there is probably a relation between

FC and some of the variables representative of the industrial growth

strategy then applied. Significant correlation coefficients between

FC and other variables are given below.

TABLE 4.1.

Correlation coefficients between FC and other variables, 1948-67.

(a coefficient equal to or higher than 0.52 implies significant
correlation at 99 per cent probability level, for a sample of
n=20).

Variable Coeff. Variable Coeff. Variable Coeff.

IMPK 0. 796 FIX 0.787 VSALS 0.527

EXPORT 0.590 CAPD 0. 838 GMC 0.740

IMPD 0. 879 INIM 0. 867 SALS 0.624

SP 0.564 1NDXAG 0.817 MONEY 0.630

GDP 0.675 INDP 0.673 SMSM 0.678

REST 0.530 WORLD 0.842 ERJKD -0.579

VGMC 0.525

, -

Source: Calculated from data of the Statistical Appendix.
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Some of these correlations have already been considered in

the specification of the econometric model (CAPD, IMPD, SP). Some

others are possibly spurious correlations, a result of the strong

upward time trend present in FC and to a lesser degree in most other

variables. Among the rest, the correlations probably represent

genuine causality relationships and some could contribute to explaining

FC during this period (if the variables are not themselves explained by

FC). This could be the case of FIX, INDP or WORLD. The role of

foreign capital inflows in fixed investment and industrial production,

in connection with the capital goods and consumer durables stage of

import substitution industrialisation between 1955 and 1969 has already

been discussed. The fact that FC is financing a substantial proportion

of fixed investment and industrial production in new subsectors and

branches is not an obstacle to having FC empirically explained by FIX

or INDP and not the other way round. It may well be that the original

stimulus for this stage of industrial growth does not come from abroad.

The first impulse is provided by the government and the first positive

reactions to the stimulus are from local industrialists. Only after

this dynamic mechanism is in train do foreign investors and lenders join

the bandwagon. There is clear evidence that this was indeed the

timing of historical developments. The 1955 Nuevo Trato, the change in

the Ibaiiez government economic policies, the change of President in the

Industrialists' Association, were followed by the loans spree of 1957

and the direct investment of the sixties, and not the other way round.

A direct relationship between world income and foreign investment in

Chile is also a credible possibility. Finally, if foreign capital

inflows are mainly addressed toward financing domestic industrial
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development, they are likely to be discouraged by high volumes of

'competitive' imports. A good representative of these 'competitive'

imports is IMPC (or IMPK). The correlation coefficient between FC

and IMPC is 0.423, significant with 95% probability level, but not

with 99%. A formal specification for FC could take the following

shape:

FC = f (FIX, INDP, WORLD, IMPC),

the regressors being current or lagged.

This specification is only valid for the 1955-1969 period, or

slightly beyond these limits. If new market possibilities and favour¬

able disposition from domestic sectors and groups coincide again in the

future, the new foreign capital inflows will follow a different pattern.

For example, the next economically and politically feasible stage in

the process of integration - re-integration of the Chilean economy into

the international one may we]l be centred around processing of

agricultural products (fruits and vegetables preserves, wines), or

mining, or a combination of these activities, both oriented toward external

markets. In this case, not only are the estimated parameters of the FC

function bound to change, but also some regressors will probably become

absolutely irrelevant. This could be the case of IMPC and INDP.

'Competitive' imports are unlikely to jeopardise foreign investment if

this investment is not oriented towards the domestic market. If foreign

investment is addressed only or mainly to mining, a good industrial

performance is unlikely to stimulate or discourage this investment. If

disaggregation were possible for each regressor, we would probably obtain

better fits for our period of interest and for former or future periods
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also. Moreover, the gap between specifications and parameters

explaining different periods would certainly become apparent.

Two OLSQ multiple regressions for explaining net foreign

capital inflows (FC) are presented below. Investment (FIX), industrial

production (INDP) and world income (WORLD) have significant estimated

coefficients. Both FIX and WORLD have positive signs. INDP affects

FC negatively, while IMPC did not obtain a significant t value. The

introduction of exponentially decreasing lags did not improve the fit.

EQUATION 12.1. R2 : 0.8432, DW : 1.8329, n : 22, OLSQ, years:1946-67.

FC = 32.834 + 0.00811 FIX - 0.146 INDP

(55.219) (0.003739) ( 0.0573)
( 0.595) (2.168 ) (-2.548 )

- 0.6998 IMPC + 0.0626 WORLD

( 0.3860) (0.0192)
(-1.813 ) (3.258 )

EQUATION 12.2. R2 : 0.8448, DW : 1.941, n : 22, OLSQ, years: 1946-67.

FC = 29.838 + 0.0888 FC(-l) + 0.00759 FIX -

(57.105) (0.218) (0.00404)
( 0.522) (0.407) (1.877 )

- 0.141 INDP - 0.612 IMPC + 0.0584 WORLD

( 0.0603) ( 0.451) (0.0223)
(-2.330 ) (-1.358) (2.623 )

According to the empirical results, FIX and INDP influence FC

in opposite directions. We have already explained the direct effect

of FIX. The negative impact of INDP could be related to the fact that

foreign capital inflows are likely to be used to import machinery and

equipment, and these imports are increasingly competitive with domestic
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industrial production. So, the higher this domestic production is,

the lesser the needs of funds for importing capital goods would be.

However, further empirical research is necessary, before adopting any

regression as best fit. Particular attention should probably be

paid to lagged responses, which have played a very significant role

throughout the specification and estimation of the econometric model.

With the exception of one of the equations presented above, the study

of lagged responses to variables affecting FC has not been attempted

at all.

We may summarise the conclusions of this section as follows:

Generally speaking, we should expect that a particular analytical

expression is able to explain FC only within the time length of a

particular industrial and general growth pattern, strategy or model.

Within each model of economic growth in modern Chilean economic history,

foreign investment plays a precisely defined role. This role is

valid for the current growth model but not for former or future ones.

This distinctly defined pattern for foreign investment in each historical

period may be clearly identified in Chilean economic history at least

since the nitrate cycle, between 1880 and World War I. Foreign

capital inflows do not contribute to growth following eternal or atemporal

specifications or parameters. They contribute - or do not - to

particular models valid for limited historical periods.

The long-term process of integration - re-integration has

expressed itself between 1955 and 1969 mainly through at least partly

externally finance dcvclopement of new industrial subsectors and branches,
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oriented toward the domestic market. So, for this particular period

only, we have suggested that FC could possibly be explained as a

function of FIX, INDP, WORLD and IMPC.

4.3.2 A Further Discussion on Exchange Rates Policy-Making.

The econometric model uses four exchange rates, all taken as

exogenous variables. In this section we consider how they could be

made endogenous. ERIND is the price variable applicable to imports of

intermediate goods. In the model it represents the exchange rate

applied to imports of intermediate goods 'essential' to industrial

production. As such it is included in the equation for industrial

production. ERJKD is the price variable applicable to all imports

representing significant proportions of domestic supply. Given the

protectionist policies followed during most of the period these imports

are mainly 'essential'. There is a large amount of overlap between

imports affected by ERIND and by ERJKD. ERJKD is included in the

equation for imports of intermediate goods. ERKD is the price variable

applicable to imports of capital goods and consumer durables. As such

it is included in the equation for imports of capital goods (as the price

variable), and in the equation for industrial production (as the price

of 'competitive' imports). EXRX is the exchange rate applicable to

exports. It is included in the equation for exports other than large-

scale copper mining exports, and used for transforming the dollar value

of copper production or exports into Chilean currency.
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On exchange rates policy-making, we have only discussed

so far the limitations to the Banco Central's ability to introduce

very high differentials between individual exchange rates, within

the complex multiple exchange rates system. Some problems of multi-

collinearity have been illustrated also, when these problems have

appeared. It did not seem necessary to go deeper since exchange

rates have been taken as exogenous.

Exchange rates are another subject the econometric model

does not deal with satisfactorily, although in a rather different sense

to the way the model does not deal well with foreign capital inflows.

Individual exchange rates are extremely important variables. The

whole structure of total imports, as divided into 'essential' and

'competitive', depends on them. Therefore, to a large extent industrial

production and GDP depend upon them as well. As the econometric

model treats exchange rates as exogenous, only the consequences of

changes in exchange rates can be identified, but not the causes of these

exchange rates changes. This is certainly a limitation of the econo¬

metric model, in particular since, as a by-product of the research,

several interesting relationships in exchange rates policy-making have

been identified.

This section attempts to describe how ERIND, ERJKD, ERKD and

EXRX are formed. Former econometric models of the Chilean economy

usually explain exchange rates as following fluctuations in the price

index (Corbe Lioi, 1974, Lira, 1974). This provides good fits when

working with nominal exchange rates, especially given the high rates
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of inflation of the Chilean economy. However, our model works

with real exchange rates, that is, exchange rates measured in Chilean

currency of constant value. Therefore, this kind of relationship is

useless. A different - and perhaps more meaningful - discussion is

required if real exchange rates are to be explained. Here some

possible explanations for each individual real exchange rate are

suggested. The discussion is done, first in terms of analysis of

correlation coefficients. Then each of these models has been tested

empirically through multiple regression. Results of the respective

regressions are given at the end of this section.

The analysis assumes that individual exchange rates as price

variables are sufficiently flexible, so as to react to changes in

explanatory variables during the same year these changes occur (the

only exception being possibly the years 1959-1961). Individual exchange

rates were certainly flexible during most of our period of interest,

for several reasons. First, they are effective exchange rates, that

is, they include:

"... Surcharges, tariffs, the implicit interest
foregone on guarantee deposits, and any other
charges against purchases of goods and services
abroad, ... rebates, the value of import
replenishment rights, and other incentives to
earn foreign exchange for sales of goods and
services abroad."

(Behrman, 1976, p.386).

Since all these policy instruments are included, it seems easier for

governments to change effective rates while keeping nominal rates

unaltered. Second, some individual exchange rates within a complex

multiple exchange rates system could possibly be modified more easily
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than the aggregate or average exchange rate within certain limits

(beyond these limits changes in the aggregate exchange rate become

easier as explained above in Chapter 3, section 3.8). The

definition of these limits depends on each individual exchange rate and

the particular historical situation. It could be even possible to

change slightly two individual exchange rates in opposite directions

and maintain the aggregate exchange rate constant. Third, exchange

rates are determined by the Central Bank (that is, by the Ministry of

Finance and the President of the Republic) without interference from

Congress (unlike wages and incomes policies), or without excessive

reactions from public opinion or the press (this is a difference with

what happens with price policies). Earlier in this chapter we have

seen that lagged responses to changes in exchange rates are frequent.

Here we assume, based on the above reasoning, that exchange rates react

without time lags. Empirical results seem to support this assumption.

Correlation coefficients have been computed for the period

1948-1967. (Table 4J). This twenty-year period is the same for

which data are available for two-stage least-squares estimations and

for simulations. Significant correlation coefficients at 95 per cent

probability level are equal to 0.38 or higher. Significant coefficients

at 99 per cent probability level are equal to 0.52 or higher (in the

rest of the section, they are referred to as "high correlation coeffi¬

cients", or "very high correlation coefficients" respectively). Some

of these correlations have been already considered in the structural

equations or implicitly in the reduced forms. Spurious correlations

may also be present, but not to the extent they are present in the case

of correlations with FC, foreign capital net inflows, since none of the

exchange rates, deflated by the price level, is a good proxy for time.
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The table presents significant correlation coefficients

between exchange rates and other variables.

TABLE 4.J.

Significant Correlation Coefficients Between Exchange Rates and Other

Variables, 1948-1967.

With 95 per cent probability level With 99 per cent probabi

ERJKD

REST -0.428 RGDP -0.400 ERIND 0.531
VGMC -0.472 GDP -0.494 WORLD -0.611
IMPC 0.493 INDP -0.421 GMC -0.564
FIX -0.502 VSALS -0.511 EXPORT -0.586
PR 0.432 NCOEXP -0.465 SP -0.535
PR/ERKD 0.432 FC -0.579

CAPD -0.652
IMPD -0.575
INDXAG -0.606
MONEY -0.703

ERIND

USPP 0. 390 RGDP -0.428 NCOEXP -0.583
ACCUM 0.405 PR/ERKD 0.403 ERJKD 0.531
SMSM -0.409

ERKD

WORLD -0.407 VGMC -0.506 EFCHP -0.581
VSALS -0.472 SP -0.483 USPP -0.821
EXPORT -0.442 CAPD -0.399
EXRX 0.487 INDP -0.489
GDP -0.464 PR -0.494
INDXAG -0.394 REST -0.409
IMPD -0.447 IMPK -0.500

EXRX

WORLD -0.387 SALS -0.511 INDP -0.566
GDP -0.391 FC -0.428 SMSM -0.612
ERKD 0.487 IMPD -0.397
INDXAG -0.482 IMPK -0.395
IMPC 0.509 INIM -0.439

Source: Calculated from data of Statistical Appendix.
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The first conclusion the table shows is that ERJKD is the

exchange rate with by far the largest number of significant correlations

with other variables. This is quite logical since ERJKD is applied to

a set of imports which is likely to have the closest functional relation¬

ships with other variables in the model. These are all imports which

represent important shares of the respective domestic supply, and they

mostly represent 'essential' imports. The aggregation behind ERJKD

is probably more functionally significant than aggregation in terms of

intermediate goods, or capital goods and consumer durables. On the

contrary, ERIND, applied to intermediate imports, is the exchange rate

with the lowest number of significant correlation coefficients. An

obvious corollary is that 'intermediate' imports are not equal to

'essential' imports. 'Essential' imports are functionally a category

more important than 'intermediate' imports, and they are better

represented by ERJKD than by ERIND.

In relation to imports of capital goods and consumer durables,

imports of 'essential' capital goods are also considered within ERJKD.

This makes ERJKD again more functionally significant than ERKD for

some analytical purposes. There is a very high positive correlation

between ERJKD and ERIND, a result of the fact that the biggest item

among 'essential' imports are imports of intermediate goods. The

correlation coefficient between ERJKD and ERKD is not significant.

A satisfactory analytical expression for ERJKD will possibly

make it depend negatively upon INDXAG, WORLD, MONEY, and any variable

representing capacity to import. That is, the higher agricultural

production, world income, the money supply, and the capacity to import,
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the lower ERJKD will tend to be. The effect of the capacity to

import is clear: exchange rate policy-makers will tend to make

'essential' imports cheaper if the foreign exchange required for

buying them is available. The impact of agricultural production is

very much the same. Agricultural imports are also competing for

scarce foreign exchange. The higher domestic agricultural production,

the lower requirements of agricultural imports will be, and a larger

volume of foreign exchange will be made available for 'essential'

imports. World income is related to expectations of future demand for

copper and future exports earnings. The relationship with the money

supply could possibly be due to the already mentioned monetary illusion

affecting policy-makers. They would attempt to keep constant or

modify at a predetermined path exchange rates in nominal terms. Hence,

real ERJKD would tend to fall in years with higher-than-normal money

supply and inflationary pressures. However, we could also look at

this problem in a rather different way. Instead of being affected by

monetary illusion, it could well be that policy-makers, having a mixed

view of Chilean inflation, tend to counter-balance increased demand-

push inflation pressures, by keeping costs of 'essential' imports low.

Costs of imported inputs would be allowed to increase only if the

money supply does not represent an inflationary threat. In any case,

the empirical expression will not be modified by differences in the

interpretation of this relationship.

ERJKD = f (CARD, INDXAG, WORLD, MONEY)

ERIND is simply explained by ERJKD. As we said before,
a large amount of overlap is present.

ERIND = f (ERJKD)
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Although there is not a significant correlation between

ERKD and ERJKD, both variables have significant correlations with the

same third variables in many cases. Out of 21 significant correlations

in the case of ERJKD, and 16 significant correlations in the case of

ERKD, 11 are with the same variables and with the same signs. Again

the exchange rate variable (now ERKD as ERJKD before) seems to be

influenced negatively by variables representing capacity to import,

agricultural production and world income. However, there are two

differences. The first one is that the most important variables

affecting ERKD are EFCHP and USPP. They are the only variables with

correlations significant at 99 per cent probability level. This

seems to support the hypothesis saying that favourable conditions in

the world copper market were often used to stimulate industrial

development via cheaper imports of capital goods during the 'easy' stage

of import substitution (the argument being developed, among others, by

Mamalakis, 1971). According to our correlation coefficients, the

highest single influence (negative) upon ERKD, or upon any exchange

rate for that matter, is exerted by the United States producers' price

of copper, even after the exhaustion of the 'easy' stage. The second

difference between ERKD and ERJKD is that there is not a significant

correlation between ERKD and MONEY. This could be interpreted as

some additional evidence supporting our second possible explanation for

the relationship between ERJKD and MONEY. Namely, that changes in

inflationary perspectives due to shifts in the money supply are likely

to be compensated by changes in the opposite direction, in the cost of

imported 'essential' inputs. This would occur with ERJKD, but not

with ERKD, due to indivisibility in purchases of capital goods and

because the item "capital goods and consumer durables" can be

396



considered as 'competitive' rather than 'essential' imports. In

any case, this is far from being conclusive evidence.

The analytical expression for ERKD would possibly follow

the form:

ERKD = f (USPP, CAPD, INDXAG, WORLD)

Our fourth exchange rate variable is EXRX. There is a significant

positive correlation between EXRX and ERKD (0.487). Before 1955, this

is explained by both discrimination against copper exports, and imports

affected by ERKD being 'essential'. After 1955 these imports are

mostly 'competitive' and the discrimination against copper is eliminated.

Besides, out of 16 significant correlations of ERKD and eleven

significant correlations of EXRX, six are with the same third variable

and with the same sign (These variables are certainly not equal, in

fact ERKD is twice the value of EXRX on average). Again important

negative influences seem to be world income, agricultural production,

and variables related to capacity to import (the same as with ERJKD and

ERKD). The specific difference in the case of EXRX is its relation to

INDP. The only correlation significant at 99 per cent probability

level is negative, with industrial production. We know that industrial

production is designed to serve the domestic market, and anyway, should

EXRX be the cause and INDP the effect we would expect a positive

correlation, not a negative one. The inverse relationship between

EXRX and INDP is likely to be similar to the one identified between

NCOEXP and INDP in the OLSQ and TSLS estimates. Here again, as then,

variables connected to exports-oriented growth and variables connected

to industrial growth would tend to evolve in opposite directions.

Changes in EXRX and INDP occur simultaneously, but in opposite directions,
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as a result of how much relatively export-oriented or industry-oriented

is the current style of growth (or growth strategy). A suitable

expression.for EXRX would be:

EXRX = f (CAPD, INDXAG, WORLD, INDP)

Some words of warning should be issued in relation to the very high

negative correlation between EXRX and SMSM. This is not a behavioural

relationship, but only a result of the way SMSM has been defined, as

the difference between gross domestic product in mining (MINA), and the

value of large-scale copper production in Chilean currency (CMC. EFCHP.

EXRX.K).

SMSM = MINA - (CMC . EFCHP . EXRX . K),

where K is a constant transforming pounds of weight into metric tons,

Chilean escudos of 1965 into escudos of 1960, and dollars at 1961 prices

into escudos of 1960.

If no problems of exchange rates conversion were present, and

if GMC is assumed constant, all the variability in SMSM should be

explained by MINA. But the very high negative correlation between

EXRX and SMSM reflects the opposite situation, namely, that most of the

variation in SMSM is a result of exchange rates problems. These

problems appear as a result of the different exchange rate applied to

large-scale copper exports, in relation to EXRX, calculated as a weighted

average. In fact, SMSM gets negative values for some years during the

period 1946-1969. It would not be reasonable to apply a lower exchange

rate to GMC, since EXRX gives a better measure of real production.

What we can do instead is to take SMSM as exogenous. But in this

latter case SMSM would represent only copper mining, since the pertinent

information for small and medium scale non-copper mining is not

available in this form.
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The above discussion suggests that individual exchange

rates tend to move together, so confirming empirically the analysis

of Chapter 3, referring to the obstacles found by policy-makers when

trying to impose very high differentials between these exchange rates.

It seems that ERJKD and ERIND move together (there is overlap) as ERKD

and EXRX do. If they do not, as in the case of ERJKD and ERKD, both

are correlated to the same third variables.

Several OLSQ and CORC multiple regressions for explaining

exchange rates are presented below. Variables such as the index of

agricultural production (INDXAG), capacity to import (CAPD), total

exports (EXPORT), money supply (MONEY), world income (WORLD), and

copper production (CMC) all seem to contribute to the empirical

explanation of ERJKD. Unfortunately, problems of multicollinearity are

likely to increase standard errors in equations with several regressors.

EQUATION 13.1. R : 0.8643; DW : 1.7638; n : 21; CORC, R
years: 1946-1967.

ERJKD = 7.588 - 0.00866 INDXAG

( 0.715) ( 0.00434)
(10.618) (-1.995 )

0.00115 CAPD

( 0.00061)
(-1.899 )

0.78452;

EQUATION 13.2. R : 0.8144; DW : 1.4643; n

years: 1946-1967.

ERJKD = 6.193 - 0.00127 EXPORT

( 0.402) ( 0.00061)
(15.414) (-2.098 )

21; CORC, r : 0.78613;

EQUATION 13.3. R : 0.8359; DW : 1.7487; n : 21; CORC, r
years: 1946-1967.

ERJKD = 6. 380
( 0.564)
(11.306)

0.00146 GMC

( 0.00124)
(-1.182 )

0.000058 MONEY

( 0.000029)
(-2.015 )

0.73835;
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EQUATION 13,4. R2 : 0.8431; DW : 2.0538; n : 21; CORC, r : 0.75378;
years: 1946-1967.

ERJKD = 6.988 - 0.000862 CMC - 0.000333 WORLD

( 0.597) ( 0.001299) ( 0.000150)
(11.707) (-0.664 ) (-2.225 )

EQUATION 13.5. R2 : 0.8668; DW : 1.8767; n : 21; CORC, r : 0.78497;
years: 1946-1967.

ERJKD = 7.690 - 0.000399 GMC + 0.00000095 MONEY -

(1.082) ( 0.00134 ) (0.000046 )
(7.107) (-0.298 ) (0.0206 )

- 0.000085 WORLD - 0.000889 CAPD - 0.00736 INDXAG

( 0.00022 ) ( 0.00085 ) ( 0.0070 )
(-0.381 ) (-1.047 ) (-1.052 )

So, attempts to make ERJKD endogenous proved generally successful. By

contrast, we were unable to present ERIND as a function of ERJKD.

EQUATION 13.6. R2 : 0.7391; DW : 1.4164; n : 21; CORC, r : 0.84416;
years: 1946-1967.

ERIND = 5.971 + 0.0750 ERJKD

(1.456) (0.258 )
(4.100) (0.291 )

The United States' producers price of copper (USPP) and the effective

Chilean price (EFCHP) were the only regressors able to explain ERKD.

Despite the very high correlation coefficient between USPP and the

effective Chilean price (Correlation coefficient, 1948-1967 = 0.798),

when EFCIIP was substituted for USPP the quality of the fit fell.

EQUATION 13,7. R2 : 0.7143; DW : 2.3828; n : 21; CORC, r : 0.31167;
years: 1946-1967.

ERKD = 8.987 - 0.0759 USPP + 0.000133 WORLD - 0.00107 CAPD

( 0.547) ( 0.0185) (0.000251) ( 0.00158)
(16.443) (-4.109 ) (0.528 ) (-0.674 )
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EQUATION 13.8. R2 : 0.5939; DW : 2.3723; n : 21; CORC, r : 0.56020;
years: 1946-1967.

ERKD = 7.458 - 0.0475 EFCHP + 0.000139 WORLD + 0.00008 CAPD

( 0.636) ( 0.0199) (0.000317) (0.00186)
(11.727) (-2.385 ) (0.439 ) (0.0434 )

EXRX is negatively affected by industrial production (INDP) and INDXAG,

and positively affected by ERKD and WORLD. In relation to the variables

explaining ERJKD, INDXAG has the same sign, negative, and WORLD the

opposite sign, positive. The relation between ERKD and EXRX (correlation

coefficient, 1948-1967 = 0.487) seems to be empirically more important

than the relation between ERJKD and ERIND (correlation coefficient,

1948-1967 = 0.531). The functional significance of the relation

between ERKD and EXRX, both before and after the 1955 Nuevo Trato, was

explained earlier in this section.

EQUATION 13.9. R2 : 0.5508; DW : 1.6345; n : 21; CORC, r : 0.47524;
years: 1946-1967.

EXRX = 6.107 + 0.000678 WORLD - 0.0273 INDXAG

(0.876) (0.000310) ( 0.0101)
(6.970) (2.188 ) (-2.717 )

EQUATION 13.10. R2 : 0.5830; DW : 1.5127; n : 22; OLSQ; years:
1946-1967.

EXRX = 1.7998 - 0.000650 INDP + 0.429 ERKD

(1.2799) (0.000339) (0.155)
(1.406 ) (-1.920 ) (2.776)

EQUATION 13.11. R2 : 0.6223; DW : 1.7854; n : 21; CORC, r : 0.43207;
years: 1946-1967.

EXRX = 5.890 + 0.00074 WORLD - 0.0169 INDXAG -

(0.826) (0.000296) ( 0.0112)
(7.134) (2.496 ) (-1.514 )

- 0.00143 INDP

( 0.00 0787)
(-1.817 )

We have not selected best fits, for these equations are not considered
definitive.
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We may summarise the conclusions of this section as follows.

First, ERJKD is the better representative of exchange rates applied to

'essential' imports. As such it shows the highest number of functional

relationships with other variables in the model. ERIND simply follows

ERJKD. Second, ERKD is possibly affected by the same variables as

ERJKD, namely, CARD, INDXAG and WORLD, although in our regressions

only the copper price was significant. Third, EXRX and ERKD tend to

move together. EXRX is also affected by the general growth style,

which seems to affect also INDP but in the opposite direction. Finally,

all exchange rate variables tend to move together, which provides

empirical support to our statement in Chapter 3, saying that it is very

difficult for Central Bank policy makers to impose very high differ¬

entials among them. In addition to general variables, each individual

exchange rate seems to be related to some particular variable: ERJKD

to MONEY, USPP to ERKD, and INDP to EXRX. Fits could possibly improve

if lags are introduced. This would imply relaxing our starting

assumption, that exchange rates respond to changes in explanatory

variables immediately after these changes occur.

4.3.3 Industrial Production and the Submodel of Imports:

Changes in the Behaviour of Endogenous Variables During the
Period of Analysis, Switching Regressions and Time-Varying
Parameters.

4.3.3.1 Industrial Production.

All specifications in the model have been proposed and tested

for the whole length of the period for which statistical data are

available. Not enough provision lias been made to incorporate the impact
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of structural change, or possible shifts in the behaviour of some

variables between one year and the next one. However, there is

possibly room here for improvement, at least in relation to the equation

of industrial production and the submodel for imports.

The changing role of imports of capital goods and consumer

durables, from 'essential' to 'competitive', in relation to domestic

industrial production, has been emphasised systematically throughout

this work. This change in role has occurred gradually, during the

period between the early forties and the late sixties. However, the

equation for industrial production considers these imports as 'competitive'

for the whole period, as the negative sign affecting the reciprocal of

ERKD shows (Sections 4.1.9 and 4.1.11). Both in the OLSQ and TSLS

estimations, the t value of this regressor is significantly high, while
2

R (the coefficient of determination) is above 95 per cent with OLSQ

and 93 per cent with TSLS. These statistics are very satisfactory, which

suggests that in average, for the period as a whole, imports of capital

goods and consumer durables are more 'competitive' than 'essential'.

Nevertheless, this is not an optimal specification from the theoretical

point of view. Ideally, a better specification should reflect the

gradual change in the nature of these imports. The estimation of such

a model would possibly yield also better statistics.

This problem cannot be dealt wi th by dummy variables . This is

not a case of a non-numerical attribute which is either present or

absent. Nor is it a case of a once-and-for-al1 shift taking place in

some determined year (known or unknown). The evolution of these imports,
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from 'essential' to 'competitive', is a long-term process: the

industrial structure of the country changed gradually while the basket

of imports affected by ERKD remained constant. This is equivalent to

saying that we cannot establish a determined date for the exhaustion

of the basic consumer goods oriented stage of the industrialisation

process, or a date for the beginning of the capital goods and consumer

durables oriented stage. If the change occurred gradually, then the

econometric specification should provide for a gradual change in the

sign of the reciprocal of ERKD, from positive to negative.

This type of model is known in the econometric literature as

"models with systematic time-varying parameters" (Poirier, 1976,

pp.148-151; Goldfeld and Quandt, 1976, pp. 3-96; Belsley et^ aA_. , 1973,

pp.463-499). A very simple version of them could be applied to our

specification for industrial production, which has the form:

INOP = a + bx. INDP(-l) + b2 . PR + b3. (ERIND/ERKD)

The parameter b3 got a significant negative estimate. Here, it is

assumed that b3 may be explained as a non-stochastic linear function of

time.

b3 = 3i + 32 • t (t : time: 1, 2, 3 ...)

This tranformation is introduced in the original specification.

INDP = a + bx . INDP(-l) + b2 . PR + 3i- (ERIND/ERKD) +

+ B2 • t . (ERIND/ERKD)

The non-stochastic nature of this linear transformation is acceptable

for many econometric models (Belsley, 1973, pp.488-9), but, even if a
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stochastic disturbance term is present, this procedure would still

yield unbiased and consistent estimates, although it would not be

efficient (Poirier, 1976, p.149).

The new specification may now be empirically tested. We

would expect: first, a significant negative estimate for 3? Second,

a significant positive estimate for 3i- Third, a relation between gj

and g2 such as to yield an overall positive impact of the reciprocal

of ERKD with low values of time t, and an overall negative impact of

the reciprocal of ERKD with high values of time t. And fourth, a

coefficient of determination higher than the one obtained originally.

One empirical test gave negative results. None of the results expected

is achieved by the multiple regression shown below.

R2 : 0.9497; DW : 1.7117; n : 22; OLSQ; years: 1946-1967.

INDP = 521.730 + 0.650 INDP(-l) + 3.095 PR -

(186.862) (0.196) (1.208)
( 2.792) (3.325) (2.562)

487.002 (ERIND/ERKD) + 22.459 time . (ERIND/ERKD)
(181.509) ( 9.140)
(- 2.683) ( 2.457)

We obtained with this equation the impact opposite to the one expected.

Instead of an increasingly positive impact of ERKD upon INDP, what we

arrived at was a positive impact but decreasing through time. This

may be related to the fact that we are simultaneously including the

effect of ER1ND, which has been assumed constant through time. But

this effect may well have been changing. ERIND affects all intermediate

imports, not only 'essential' intermediate imports. During the process

of industrialisation, the set of intermediate imports from which ERIND

is calculated may have slowly modified its role, from absolutely
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'essential' at the beginning of the period, to less 'essential' or

even somewhat 'competitive' at the end. Moreover, the changing

influence of time may have followed a different pattern to the one

(linear) specified above. As the coefficient of determination is

lower than in the original OLSQ estimates, we may simply dismiss the

recent exercise as unimportant. However, further empirical study of

this problem could yield favourable results.

4.3.3.2 The Submodel of Imports and Foreign Exchange Scarcity.

In the second part of this chapter, the control solution

seemed to suggest that the specifications for the equations of IMPK and

INIM could be improved, if temporary situations of foreign exchange

scarcity and their impact upon IMPK and INIM were included in the

respective specifications (Section 4.2.1). By separating years with

foreign exchange scarcity and years without it, the model would provide

also a better explanation of IMPC, which is calculated as a residual.

The size and influence of temporary situations of foreign exchange

scarcity could be realistically considered by the model, and we would

be able to estimate how important foreign trade bottlenecks to growth

really are, under the existing trade and exchange rate policies.

Once these years of foreign exchange restrictions have been

identified, the econometric equations for IMPK and INIM would have to

be estimated again for years without foreign exchange restrictions.

Different equations would apply for these variables in years with

restrictions. The equations of the present model are some sort of
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average for both years with foreign exchange restrictions and years

without them. It is evident that two different models explain these

two different situations, since actual IMPC is always positive, which

means that, in years with foreign exchange restrictions, IMPK and

INIM have to be reduced in order to allow some importation of consumer

goods. In formal terms the actual submodel for imports if formed by

four equations:

(1) IMPD = a + b . CAPD

(2) IMPK = f(IMPK(-l), FIX, ERKD)

(3) INIM = f(INIM(-l), ERJKD, INDP, INDXAG)

(4) IMPC = IMPD - IMPK - INIM

After identifying the years with foreign exchange restrictions, the

model would be formed by six equations:

(1) IMPD = a + b . CAPD

(2) IMPK = f(IMPK(-1), FIX, ERKD)

(3) INIM = f (INIM(-l), ERJKD, INDP, INDXAG)

(4) IMPK = f (IMPK(-l), FIX, ERKD, CAPD)

(5) INIM = f (INIM(-l), ERJKD, INDP, INDXAG, CAPD)

(6) IMPC = IMPD - IMPK - INIM

In the last submodel, equations (2) and (3) would apply only to years

without foreign exchange restrictions, while equations (4) and (5),

only to years with foreign exchange restrictions.

Obviously, the problem here is determining in which years

foreign exchange restrictions apply, and in which years they do not.

This is a case of switching regressions, rather than time-varying
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parameters, as was the case of industrial production in the preceding

section. Now, if there is foreign exchange scarcity, one regression

applies: if there is not foreign exchange scarcity, another regression

is valid. As we shall see, both time-varying parameters and switching

regressions could be included in the submodel for imports.

The first step is defining foreign exchange scarcity. We

will define it in terms of an index of foreign exchange scarcity, which

should be applied independently to imports of capital goods and imports

of intermediate goods. So, foreign exchange scarcity need not affect

both import functions simultaneously. Sometimes it could, but it

could also affect one of these functions but not the other. The

indices of foreign exchange scarcity applied to imports of capital goods

and to imports of intermediate goods are both defined as the reciprocal

of capacity to import in the respective year. The lower capacity, the

higher the index, and the higher scarcity, will be.

If xi and X2 are the original explanatory variables, we may

present the equations in the years with foreign exchange restrictions as:

IMPK = a! + bj . Xj + b3 . (1/CAPD)

INIM = a2 + b2 . x2 + b4 . (1/CAPD)

To expect that for some years there will not be foreign exchange scarcity

implies that CAPD is assumed to be very high, and its reciprocal very

small. In those years, without foreign exchange restrictions, the

respective equations will be:

IMPK = ai + bj . Xj

INIM = a2 + b2 . x2
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This is the original specification, though not necessarily the

original estimated coefficients. But it would be reasonable to

expect that, in addition to different regressions applied to different

situations, the criteria of what a situation of foreign exchange

scarcity is could have changed smoothly through time. If IMPK and

INIM represent always increasing shares of total imports, it is

possible that the same value of capacity to import is progressively

considered less of a restriction each year. Time should possibly be

included, because these scarcities are not likely to remain unaltered

during the period, but they are expected to evolve smoothly through

time, according to the changing functional importance of these different

imports for the domestic economy. Both b3 and bu could be considered

inverse functions of time:

b3 = g13 + g12 . (1 / time)

bt* = 82 1 + 322 • C1 / time)

Then, the regressions for years with foreign exchange scarcity become:

IMPK = a1 + bj . Xj + gn . (1 / CAPD) + g12 . (1/(time. CAPD))

INIM = a2 + b2 . x2 + g21 . (1 / CAPD) + g22 . (1/(time.CAPD))

Once these indices of foreign exchange scarcity have been

defined, we would expect that, if they are included among the regressors

in the specifications of the equations for IMPK and INIM, respectively,

they will apply only to the years when they should apply, and not to the

rest of the observations. The problem consists in estimating the

parameters of the regressions, and, at the same time, estimating the

sample of observations to which scarcity applies.
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We have solved this problem by re-ordering the observations.1

The lower the index, the lower scarcity will be. Observations have

been re-ordered according to the increasing value of capacity to

import (that is, according to decreasing value of the scarcity index).

At the beginning of the scale scarcity is the highest (and capacity

the lowest), and at the end of the scale scarcity is minimal (and

capacity the highest).

Then, we have designed a computer programme which iteratively

estimates the same equations for IMPK and INIM, using OLSQ and CORC,

but increasing the number of observations for which scarcity is assumed,

in each iteration.2 In the first stage scarcity is assumed only for

the year with the lowest capacity to import. In each subsequent

stage the number of years affected by scarcity is increased by adding

one. Years are progressively included according to increasing value

of capacity. In the last stage, scarcity affects all years except

the one with the highest capacity to import. For years not affected

by scarcity, the index Is set equal to zero. Criteria employed for

selecting best fits should be the usual statistical tests. However,

since we are also estimating the threshold value of the scarcity

indices, thus defining to which years scarcity applies, and to which

years it does not, and, since the properties of the respective 'estimator'

are unknown, we have compiled Tables 4.7 and 4.8., (pp.418-9).

1
Re-ordering the observations alters the autocorrelation properties
of the model. It is not a strictly valid procedure but could
be defended as a simple first attempt at analysing the problem.

2 This computer programme is presented in Appendix 3.
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Tables 4.7 and 4.8 present the significance of the estimated

coefficients of the indices of scarcity (their t statistics), in each

OLSQ and CORC regression, for IMRK and INIM, respectively, according to

the iterative enlargement of the set of years affected by scarcity.

The sample size is 22 for OLSQ, and 21 for CORC (years 1947-1968).

Values of the t statistic above 2.1 are significant at 95 per cent

probability level. We expect that the impact of the indices will be

negative. The t statistics of the estimated coefficients for the

following variables are presented:

(A): the reciprocal of CAPD, using OLSQ

(B): the reciprocal of time . CARD, in the same regression

(C): the reciprocal of CAPD, using CORC

(D): the reciprocal of time . CAPD, in the CORC regression

(L): the reciprocal of time . CAPD, in a regression where
the reciprocal of CAPD is not included, to avoid
problems of col1inearity, OLSQ

(F): the reciprocal of time . CAPD, in the same regression
as above, but using CORC.

Results are generally satisfactory. First, as expected, signs

are negative over the relevant range, and t values are clearly related

to the size of the set of years assumed to be affected by scarcity. In

both cases (IMPK and INIM), the shape of the distribution of the t

statistic, according to number of observations affected, seems to be

normal-like, centred around the most negative value obtained (columns L

and F in Table 4.7 and A and C in Table 4.8). To have this result in

different columns for the two tables deserves a further discussion of

derived results, as we will see immediately.
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Second, in the case of IMPK (Table 4.7) the t statistic

never becomes significant. No matter how low capacity to import is,

it never becomes a restriction for imports of capital goods. Still

the best specification for IMPK is the original one (sections 4.1.6 and

4.1.11). Foreign exchange scarcity, as defined in this section, never

prevented imports of capital goods to be made effective according to

the variables and parameters identified and estimated above. The

comparison between columns A and B, and between columns C and D, shows

that neither the reciprocal of CAPD, nor the reciprocal of time . CAPD,

is relatively more acceptable than the other regressor. Nor is the

scarcity index independent of time superior to the scarcity index

dependent on time, nor the other way round. t statistics are higher

(in absolute value) in columns E and F, and the normal-like distribution

is more noticeable in these columns, in relation to columns A, B, C, and

D. This suggests that time could have been indeed important when

defining scarcity, in relation to imports of capital goods, although

scarcity was not important for determining the volume of these imports

in practice.

Third, in the case of INIM (Table 4.8), results are rather

different to results obtained for IMPK. Column A is considerably

better than B or E, and column C is considerably better than D or F.

This means that the scarcity index independent of time (the reciprocal

of CAPD) is much more important than the index dependent upon time. Or,

in other words, the problem of foreign exchange restrictions, in

relation to INIM, does not depend upon time. The notion of foreign

exchange scarcity in relation to demand for imported intermediate goods
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does not change smoothly (linearly) through time, following our model.

Significant t statistics are obtained for the scarcity index indepen¬

dent of time, with foreign exchange restrictions being applied to the

years with the eleven and twelve lower values of capacity to import

(and again, t statistics seem to be normal-like distributed, around

these negative significant t statistics, columns A and C). Differently

from IMPK, in the case of INIM an insufficient capacity to import could

in fact have been a restriction which prevented effective intermediate

imports being as high as desired. Desired imports of intermediate

goods are represented either by the original specification and parameters,

or by the estimations recently obtained for years without restrictions.

The original OLSQ estimation for INIM obtained a coefficient of
2

determination, R , equal to 0.9670 (section 4.1.7). This is only
2

marginally better than the R obtained considering foreign exchange

scarcity. This result suggests that, even if there was not scarcity

for importing capital goods (and some consumer durables), scarcity could

have existed for imports of intermediate goods, in some years. Accept¬

able fits for INIM, in presence of restrictions, together with the

number of years to which restrictions apply, and the respective threshold

value of capacity to import, are presented below.

EQUATION 14.1. R2 : 0.9602; DW : 2.4050; n : 22; OLSQ; years: 1947-68.
Number of years with restrictions: 11.
Threshold value of capacity to import: 413-416 million
dollars of 1961.

INIM = 7.705 + 0.379 INIM(-l) - 10.523 ERJKD - 0.0125 INDP +
(189.39 ) (0.150) (23.689) ( 0.0588)
( 0.0407) (2.535) (-0.444) (-0.213 )

+ 1.503 INDXAG - 23250 (1/CAPD) + 35373 (1/(time.CAPD))
(0.853) ( 7664.7 ) (31202)
(1.762) (- 3.033) (1.134)

413



EQUATION 14.2. R2 : 0.9615; DW : 2.2664; n : 22; OLSQ;
years: 1947-1968.
Number of years with restrictions: 12.
Threshold value of capacity to import: 416-442
million dollars of 1961.

IN1M = 60.690 + 0.399 INIM(-l) - 8.738 ERJKD + 0.0435 INDP +
(189.46 ) (0.145) (23.280) (0.0624)
( 0.320) (2.749) (-0.375) (0.698 )

+ 0.735 INDXAG - 28633 (1/CAPD) + 39655 (1/(time.CAPD))
(0.901) (8884.5 ) (31027)
(0.816) (- 3.223) (1.278)

The inclusion of scarcity indices makes all other regressors,

except the one-year lagged dependent variable, non-significant. In

practice, restrictions to imports on intermediate goods, during

situations of temporary foreign exchange scarcity, could have been

enforced by policy making, using several policy tools in addition to the

respective exchange rate. Again, we must insist that results obtained

for IMPK and INIM are of a provisional nature. They are presented as

suggestions for further research, not as definitive conclusions.

In these latter sections, time-varying parameters and switching

regressions techniques have been introduced. The application of these

techniques to industrial production was unsuccessful, hut results related

to IMPK and INIM could he helpful. IMPK was not affected by restrictions,

although we could describe potential restrictions to IMPK, as following

a time-dependent pattern. By contrast, restrictions to INIM seem to be

independent of time, hut they were real enough during the period, to the

extent that an OLSQ regression explaining INIM as a function of the

respective time-independent scarcity index, and the one-year lagged

dependent variable, provided a fit as good as the original one (section

4.1.7).
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4.3.4 Suggestions for Improving the Model: Conclusions.

OLSQ and CORC estimates have been obtained for FC, ERJKD,

ERKD and EXRX. Additionally, the submodel for imports could be

reformulated by introducing an index of foreign exchange scarcity in

the equation of intermediate imports. In years with foreign exchange

restrictions, effective imports of intermediate goods would be below

desired imports, and imports of consumer goods would be correspondingly

higher (since they are still obtained as a residual).

Control solutions of alternative models one and two have been

obtained to test the significance of the proposed improvements, in the

model as a whole. Alternative model one is different from the original

model in several aspects:

(a) Exports other than large-scale copper exports
(NCOEXP) are taken as exogenous.

(b) ACCUM is dropped from the equation of GMC.

(c) PR(-l) is dropped from the equation of PR.
Both ACCOM and PR(-l) obtained non-significant
t values in the TSLS estimates (section 4.1.11).

Alternative model two is different from the original model in

the same aspects that alternative model one [points (a), (b), and (c)].

Besides, the exchange rates ERJKD, ERKD and EXRX, net inflows of foreign

capital (FC), and total stock of foreign capital (FORINV, obtained from

an identity which includes FC, section 4.1.12) are made endogenous in

the econometric model.
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Control solutions for alternative models one and two have

been compared with historical series. Results are presented in Table

4.9. The comparison between the original model and alternative model

one shows that the control solution in alternative model one is better

for most endogenous variables. The ratio between error and mean falls

in 12 cases. In three cases (SALS, VSALS and SP) there is no change,

and in only one case (GMC) the error increases. The largest error

affects IMPC (with the exception of ACCUM, which has been dropped from

the model) (pp.420-1).

The comparison between alternative models one and two shows

that the control solution of model one is better. This is probably due

to FC, because making the exchange rates endogenous does not seem to

raise any problem. But it seems that making FC endogenous provokes a

very high error in SP (the highest with the exception of ACCUM). The

negative impact of making FC endogenous in alternative model two seems

to be equivalent to the negative impact of making NCOEXP endogenous in

the original model. Possibly FC and FORINV should be kept as exogenous

variables (as in the original model or in alternative model one), just

as NCOEXP should be exogenous.

The error in IMPC is still very high, which suggest that the

reformulation of the imports sector of the model is an important priority

for future research on improvement of the model. Unfortunately, we

were unable to incorporate the equation for intermediate imports which

includes the scarcity index, due to problems in the computer software

available to us (the conditional direction instructions did not work in

the version of ESP, Econometric Software Package, available at NUMAC,

Newcastle).
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This part of the chapter has confirmed that the original

model can be improved by making NCOEXP exogenous, and dropping ACCUM

and PR(-l) as regressors. Some variables could be made endogenous

in the model without any loss of quality (the exchange rates ERJKD,

ERKD and EXRX), while for others new equations should be tested (FC).

The reformulation of the submodel of imports, using time-varying

parameters and switching regression techniques, could prove an effective

way of improving the quantitative performance of the complete model, in

terms of the control solution, although this could not be tested.

Generally speaking, to look for ways of improving the model seems to be

a rewarding, but endless task. We must stop this discussion here, and

work in another direction, namely, the application of the model to the

solution of the principal questions of the research. In the next

chapter, the model will be applied to the analysis of historical

policies and strategies, to the identification of a precise analytical

expression, in terms of empirical variables, for the contradiction

between exports and industrial and GDP growth, suggested by the results

of the analysis of multipliers (sections 4.2.3 to 4.2.6), and to the

study of particular historical situations within the comprehensive

conceptual framework developed in Chapter 3.
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TABLE 4.7.

Imports of Capital Goods, OLSQ and CORC Estimates, 1947-1968.
Statistical Significance of the Estimated Coefficients (t Statistics)
of Time-dependent and Time-independent Indices of Foreign Exchange

Scarcity, According to the Size of the Sample Assumed Affected by it.

Scarcity
Non-

Scarcity (A) (B) (C) (D) (E) (F)

1 2-22 0.0138 -0.0138 (a) (a) -0.5194 -0.8089

1-2 3-22 -0.2532 -0.1601 -0.5900 0.5392 -0.9032 -0.6316

1-3 4-22 -0.0771 -0.18(77 0.8095 -0.8238 -0.5816 -0.2248

1-4 5-22 0.1743 -0.4418 0.2953 -0.3454 -0.5287 -0.1938

1-5 6-22 0.0323 -0.4762 -0.0265 -0.2792 -0.7482 -0.5613

1-6 7-22 -0.8637 -0.3745 -0.9849 -0.0682 -1.3238 -1.1547

1-7 8-22 -0.6256 -0.5737 -1.0496 -0.3454 -1.3005 -1.2214

1-8 9-22 -0.3294 -0.7360 -0.8983 -0.6408 -1.1440 -1.1574

1-9 10-22 -0.8863 -0.7360 -1.6146 -0.9391 -1.2581 -1.2908

1-10 11-22 -0.7638 -0.7221 -1.3741 -0.8975 -1.2768 -1.3482

1-11 12-22 -0.211 -0.9102 -0.6994 -0.8467 -1.1260 -1.1814

1-12 13-22 -0.3040 -0.8810 -0.7154 -0.7739 -1.1638 -1.1860

1-13 14-22 -0.1781 -0.9372 -0.8979 -0.7925 -1.1288 -1.1861

1-14 15-22 -0.3371 -1.0407 -0.7228 -0.9203 -1.1389 -0.9951

1-15 16-22 0.3117 -1.0023 -0.1869 -0.8406 -0.9953 -0.8634

1-16 17-22 '-0.2321 -1.0181 -0.3573 -0.8502 -1.1000 -0.9092

1-17 18-22 0.6292 -1.0456 0.2694 -0.8017 -0.9352 -0.7810

1-18 19-22 0.9816 -.1.0403 0.6076 -0.8078 -0.8941 -0.7404

1-19 20-22 0.0395 -0.9845 -0.4797 -0.7622 -1.0206 -0.8592

1-20 21-22 0.4665 -1.0464 -0.3232 -0.7095 -0.9796 -0.8351

Notes: Observations have been ordered following increasing CAPD
(or decreasing index of scarcity, independent of time).

(A) t statistic, timc-independent index, OLSQ
(B) t statistic, time-dependent index, same regression
(C) t statistic, time-independent index, CORC
(D) t statistic, time-dependent index, same regression
(E) t statistic, time-dependent index, regression not including

time-independent index, OLSQ
(F) t statistic, time dependent index, regression not including

time-independent index, CORC
(a) Exact collinearity
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TABLE 4.8.

Imports of Intermediate Goods, OLSQ and CORC Estimates, 1947-1968.

Statistical Significance of the Estimated Coefficients (t Statistics)

of Time-dependent and Time-independent Indices of Foreign Exchange

Scarcity, According to the Size of the Sample Assumed Affected by it.

Scarcity
Non

Scarcity (A) (B) (C) (D) (E) (F)

1 2-22 -0.0061 0.0061 0.0000 0.0000 -0.5955 0.0730

1-2 3-22 -0.5151 -0.3041 0.2502 - 0.2508 -0.3067 -0.0308

1-3 4-22 -0.5080 0.2249 -0.2907 0.1572 -0.4120 -0.2773

1-4 5-22 0.2659 -0.3363 0.6655 -0.6143 -0.2135 -0.0921

1-5 6-22 0.3571 -0.2985 0.6996 -0.5580 -0.0340 -0.0234

1-6 7-22 0.4268 -0.2599 0.7451 -0.4374 0.0540 0.1136

1-7 8-22 -0.5017 0.1798 -0.3999 0.1553 -0.2269 -0.1665

I CO 9-22 -0.6794 0.2043 -0.4495 0.1422 -0.3367 -0.1997

1-9 10-22 -1.0852 0.3399 -0.8687 0.2853 -0.4592 -0.2998

1-10 11-22 -1.8180 0.6149 -1.8284 0.5767 -0.7094 -0.5463

1-11 12-22 -3.0334 1.1337 -3.5740 1.0132 -0.9121 -0.7656

1-12 13-22 -3.2228 1.2781 -3.5068 1.3467 -0.7700 -0.6243

1-13 14-22 -1.3361 0.7438 -1.2700 0.7570 -0.4370 -0.2942

1-14 15-22 -1.5210 0.7263 -1.4052 0.7352 -0.3445 -0.3320

1-15 16-22 -0.7433 0.3551 -0.5047 0.2138 -0.2513 -0.2478

1-16 17-22 -0.4440 0.1459 -0.2324 0.0048 -0.2214 -0.2237

1-17 18-22 -0.7767 0.3654 -0.6744 0.2990 -0.2504 -0.2613

1-18 19-22 -0.4669 0.1396 -0.2913 0.0408 -0.2219 -0.2296

1-19 20-22 -0.2691 -0.0762 -0.0170 -0.1724 -0.2064 -0.2079

1-20 21-22

_ i

-0.9476 0.2123 -1.0083 0.3221 -0.2721 -0.2826

Notes_: Observations have been ordered following increasing CAPD.
(A) t statistic, time-independent index, OLSQ
(B) t statistic, time-dependent index, same regression
(C) t statistic, time-independent index, CORC
(D) t statistic, time-dependent index, same regression
(E) t statistic, time-dependent index, regression not including

time-independent index, OLSQ
(F) t statistic, time-dependent index, regression not including

time-independent index, CORC.
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TABLE 4.9.

Comparison Between the Control Solution and Real Values in the

Original Model and Alternative Models 1 and 2. Ratio Between Root-

Mean-Squared Error and Mean ("Percentage Error"), 1949-1967.

Variable
The Original

Model
Alternative
Model 1 (a)

Alternative
Model 2 (a)

GMC 0.0925 0.1114 0.1114

SALS 0.1095 0.1095 0.1095

ACCUM 67.915 57.514 (b) 57.514 (b)

VSALS 0.0987 0.0987 0.0987

NCOEXP 0.9531 (c) (c)

EXPORT 0.3845 0.0589 0.1267

SP 0.2908 0.2908 1.7780

IMPD 0.3496 0.1208 0.3561

CAPD 0.4009 0.0893 0.4116

FIX 1.1578 0.7936 0.9178

IMPK 0.9160 0.6370 0.7165

INIM 0.2103 0.1739 0.1870

IMPC 2.3554 0.8689 1.1932

INDP 0.8875 0.5938 0.7080

GDP 0.2315 0.1514 0.1678

RGDP 1.0451 0.7957 0.8188

PR 0.3975 0.3873 0.3828

FC (c) (c) 0.7397

FORINV (c) (c) 0.6711

ERJKD (c) (c) 0.0593

ERKD (c) (c) 0.0470

EXRX

1
(c) (c)

, . , - . .

0.1619

(a) For the definition of this alternative model see the text.

(b) This result is unimportant, for ACCIJM has been dropped from
the explanation of CMC (and from the model as a whole).

(c) Variable taken as exogenous. Estimates of the respective
parameters for the alternative model 2 have been obtained using
OLSQ regressions, given the purely indicative character of the
exercise, and provisional nature of the model.
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FC = 32.834 + 0.00811 FIX - 0.146 INDP + 0.0626 WORLD

FORINV = FORINV (-1) + FC

ERJKD = 7.588 - 0.00866 INDXAG - 0.00115 CAPD

ERKD = 8.987 - 0.0759 USPP

EXRX = 1.7998 - 0.00065 INDP + 0.429 ERKD

4.4 LIMITATIONS OF THE ECONOMETRIC MODEL, AND THE NEED FOR

NON-ECONOMETRIC ANALYSIS.

"The victim simplifies a complex problem until
the features which proved mathematically
intractible have been removed. He solves the

problem in its simplified form and then
pretends that this is a solution to the original
problem."
(Professor II. Simon's definition of a
'mathematician's aphasia', The Sunday Times,
October, 22, 1978).

Limitations affecting the econometric model presented in this

chapter can be divided into several classes. The most obvious limit¬

ations are due to insufficient statistical data. The effect of these

limitations depends on the particular data series and relevant regression,

and on the purpose the equation - and the model in which the equation

belongs - fulfil. It seems that our model has not been jeopardised

by lack of data, because we have been able to establish pertinent

relationships between the principal domestic and external variables of

the economy, in relation to the questions the model deals with. It is

unlikely that availability of further statistical data would have either

substantially improved the control solution performance of the model, or

drastically changed the character of the interrelations observed between

the main variables.
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Nonetheless, there is no doubt that availability of further

statistical data would have allowed building a larger econometric

model, and therefore increasing our knowledge of the working of the

economy. We have already mentioned the absence of data series of

income distribution measures, which prevented us from introducing the

income distribution question in the analysis of aggregate demand, and,

in particular, in the analysis of the demand for industrial goods.

Possibly there are also significant influences between income distribution,

aggregate demand, and non-copper exports, or between income distribution

and differential demand for products of particular industrial branches

and sub-branches. Availability of other price indices could have

meant further discussion of some features of endogenous variables

explained by price changes, higher accuracy of deflated series, and a

serious analysis of the Chilean inflationary process. Probably, a

satisfactory model for explaining foreign capital inflows could have

been developed if disaggregated scries had been available. However,

important as these problems - income distribution, price indices,

foreign capital inflows - are, the fact that they have not been solved

by the model has not prevented the model from illuminating the problems

that the research attempts to deal with. The only occasion when our

results would have probably improved, had we had access to further

statistical data, is the attempt at obtaining a quantitative measure

of antagonism between exports- and industry-oriented styles of

growth, in Section 5.3.

The second group of limitations of the model arises in

relation to its general applicability. Some of its equations apply

only to the period studied, but not to other periods. As it stands,
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the model cannot be used for forecasting after 1970. Application

of the model to the 1970's and 1980's would require at least re-

specifying some equations (copper production is the best example).

Care should also be exercised if trying to apply the model to historical

periods before 1940. This is a general limitation of all econometric

models, but by no means should be interpreted as a suggestion that

each historical context is unique, or that our principal results

are definitively not applicable to other countries or historical periods,

or have no validity whatsoever in any general sense. After re-specifying

some equations and re-estimating the rest, the model could possibly apply

also to the analysis of the pre-1940 and post-1970 Chilean economy.

However, it is impossible to assess whether the model can be applied

to other countries, without a detailed study of each of these countries.

Since we have not engaged ourselves in this study nor, for that matter,

met relevant pieces of research which could help us to clarify this

issue, it is impossible to assess the general analytical validity of the

model in different contexts. Thus, it is not clear how large or small

is the model's claim to generality.

The third class of limitations results from features of the

economy and society which cannot be included in the model, and which

appear as interdependencies between variables exogenous to the econo¬

metric model. These interdependencies are not made endogenous in the

model either because there is not enough information about their

character and nature, or because they apply only during a fraction of

our period of interest, or because they refer to non-strictly-economic

elements which are not easily represented by empirical variables, or

due to some other reason. In relation to this, we said before that



there could be some lack of realism in the analysis of multipliers

since it is unlikely that changes in a single exogenous variable,

which are maintained for a long period, or whose effects are maintained

for a long period, do not provoke a response in other exogenous

variables, policy tools or not. Rather than a general limitation of

econometric models (as was the case of our second group of limitations),

this is a general limitation of experimental designs for the simulation

of econometric models: simulation possibilities are so rich that

researchers often disregard features which appear only as interdependencies

between exogenous variables. This problem is further discussed and a

solution is offered in connection witli the simulation of historical

sets of policies and strategies, in Section 5.2.

Finally, there is a fourth group of limitations which,

similarly to the third group, refer again to economic and other features

which cannot be included as structural equations in the econometric

model, but, differently to the third class, do not appear as inter¬

dependencies between exogenous variables. Rather, these features either

appear as embodied in signs and values of the estimated coefficients of

some regressors, or simply do not appear at all, although they may

inform from the beginning the specification of some equation or of the

model as a whole. This situation can be best understood with an

example. The principal aim of this model was studying the relationship

between copper exports and economic growth, or, what is very much the

same in this case, between net foreign exchange availability and

industrial growth. A chain of impacts was identified, linking the

evolution of the copper sector together with manufacturing industry and

GDP. However, the model was unable to identify a feedback effect, going
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from industry to exports, not because this effect did not exist, but

rather because the variables in terms of which the econometric model

was presented, both endogenous and exogenous, were unable to represent

the relevant influences.

While investment in copper is not a significant variable in

the model, 95 per cent of the variability of copper production in the

Gran Mineria is explained by the United States producers' price and the

rate of profit (Sections 4.1.1 and 4.1.2). Both these variables are

exogenous to the econometric model, but they are not independent of

Chilean governments' policies. These policies are not completely

independent of lobbying and bargaining exerted by pressure groups,

industrialists included, and therefore these policies cannot be

completely independent of the performance of the industrial sector.

Not much intuition is necessary to conclude that a feedback effect

exists, linking together industrial performance, Chilean governments'

policies, and variables affecting the behavioural patterns of the

Chilean subsidiaries of Anaconda and Kennecott. The links of the chain

are all there, but presenting them in terms of stochastic equations of

an econometric model can be a different matter altogether. In addition

to economic variables, political, sociological, institutional and even

psychological variables may be involved. A non-econometric approach,

which complements the econometric and simulation results, is required,

and attempted in Section 5.4. We have obtained a very satisfactory fit

for copper production, because the investment and production behaviour

of the copper companies followed a pattern established very early after

World War II, and this pattern was not modified, but rather reinforced

by Chilean policy measures. Despite superficial peculiarities of

425



particular instances of copper policy-making, the final impact of

the measures taken did not prevent us from obtaining a valid equation

of copper production, applicable to a long period. On the other

hand, these peculiarities provide useful insights into the economic

factors not included explicitly in the econometric analysis, and non-

economic variables concerned.

Summarising, neither the limitations of data availability

nor the eventual lack of generality of the model represent a problem to

the objectives of the model. But both interdependencies between

exogenous variables, and features which cannot be represented either as

equations explaining endogenous variables or as interdependencies between

exogenous variables, make the non-econometric analysis of Chapter 5

absolutely necessary as a complement to the results obtained in

Chapter 4.
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CHAPTER 5

CONFLICT BETWEEN EXPORTS GROWTH AND

INDUSTRIAL GROWTH.

5.1 INTRODUCTION. AN APPLICATION 01' THE MODEL AND

NON-ECONOMETRIC ELEMENTS TO THE ANALYSIS OP THE

REAL-LIFE CHILEAN ECONOMY.

The fundamental question this research deals with is whether

in practice, under the real-life conditions of the Chilean economy

between the early 1940's and the late 1960's, there was a contradiction

between exports (or foreign trade) growth and industrial growth. To

what extent was each of these sectors an obstacle to further growth of

the other, above the historical growth rates? Is the explanation of

the very high rates of capacity underuti1isation in both copper mining

and industry (Behrman 1973) related to this contradiction? Was a higher

rate of capacity underutilisation in each of these activities a necessary

condition for a higher rate of capacity utilisation in the other

activity?

We have seen that, under the laboratory conditions of the

analysis of multipliers, the contradiction is certainly present

(Sections 4.2.3 to 4.2.6). We have seen also that the conditions of

the multiplier analysis arc very different to real life. In the next

sections we will consider whether the contradiction identified by the
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analysis of multipliers remains valid after unrealistic features of

the multipliers are eliminated. The analysis of the next sections

will be made more realistic in several senses. First, we will

simulate the combined long-term impact of simultaneous autonomous

changes in several exogenous variables (by definition multipliers are

calculated for changes in one single variable). Second, these

simultaneous changes in exogenous variables will not be selected

randomly, but instead we will simulate only the trajectories and long-

term effects of sets of changes which were actually proposed and

attempted during the relevant period. Finally, after the possibilities

of application of the analysis in terms of the econometric-simulations

approach are exhausted, other elements will be introduced in the discussion

explicitly, such as the analytical framework for the analysis of foreign-

trade policy-making developed in Chapter 3, which includes political

developments.

Between the early 1940's and the late 1960's, we may identify

three fundamental copper policies, each one related to particular

foreign trade, industrial and general economic policies and a particular

growth strategy. These copper policies, which will also give their

names to the respective general economic policies and growth strategies,

were the 1951-1952 Washington Agreement - sales monopoly, the 1955-1956

Klein Saks - Nuevo Trato, and the copper expansion programmes of the

1960's. All these policies and strategies were applied for only short

periods. Since we are interested in their long-term effects, they will

be defined in terms of permanent percentage modifications of the

historical value of exogenous variables. These sets of simultaneous
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deviations in exogenous variables correspond strictly to historical

sets of policies and strategies which were not applied for long

periods. We will simulate them for the period 1948-1968 to analyse

their long-term effects, to test their internal coherence, and

especially to learn whether the contradiction exports-industry is still

present, under conditions considerably more realistic than those of

the analysis of multipliers.

Since available statistical data are fairly limited, it is

very difficult to present a perfectly defined analytical expression

for the contradiction between exports growth and industrial growth,

which could be empirically tested. However, we have gone as far as

possible in order to define this contradiction, in terms of the empirical

variables used in the econometric model. To present this contradiction

as a precise analytical expression may be very useful. Once the

presence of the contradiction under historical conditions has been

established, a precise analytical definition of the conflict in terms

of empirical variables opens the possibility of measuring this conflict.

Short- and long-term indices of antagonism between exports and industrial

growth are thus defined and calculated. Then it is possible to relate

growth of GDP to amount of contradiction, within each historical set

of policies and strategy.

The discussion described above closes the analysis in terms

of the econometric model and simulations. Problems which were not
/

solved by the econometric-simulations approach are then tackled using

different analytical tools. The influence of the copper sector (and
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the foreign trade sector in general) upon industry, investment and

general growth has been dealt with very satisfactorily using

simulations. By contrast, the econometric model is unable to

describe a feedback effect, going from industry (and investment and

growth of GDP) to the copper sector, because variables affecting the

copper sector are either exogenous or independent from industrial

developments (Sections 4.1.1 and 4.1.2).

Since available evidence strongly suggest that this feedback

effect really exists, we will study it using the analytical framework

developed at the end of Chapter 3. The framework is comprehensive

and includes political developments, among other non-econometric

elements. The 1955 Nuevo Trato and the 1961 threats of nationalisation

of copper by leading members of the Conservative Party are taken as

concrete historical experiences. We analyse these experiences, using

the comprehensive framework developed in Chapter 3, and .the results

of the multiplier and policy simulations, in order to discover whether

industrial developments affected the copper sector, or not, and, if

the answer is affirmative, how they affected it.

This chapter is divided into three principal sections:

Long-term effects of alternative historical economic
policies and growth strategies.

Empirical definition and measurement of the contradiction
between copper exports growth and industrial growth.

The feedback effect. The impact of industrial and general
growth upon copper production and exports.
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5.2 LONG-TERM EFFECTS OF ALTERNATIVE HISTORICAL ECONOMIC

POLICIES AND GROWTH STRATEGIES.

"One of the basic facts of life confronting
econometric researchers is that in order to

test any hypothesis it is necessary to assume
the validity of other assumptions which
cannot be tested. An important part of the
art of practical econometrics is knowing how
much to include in the maintained hypothesis;
if too much is assumed there may be little or
nothing left to test while if too little is
assumed it may be impossible to reach any
conclusions, or else the analysis may become
hopelessly complex."

(Bischoff, 1976, p.133)

In this chapter, the model developed before will be applied

to answer some substantial questions relating basic changes in copper

policies to volume of foreign trade, industrial growth, and changes in

fixed investment and the global growth rate, in the context of historical

policies and strategies. Simulations will be used to study alternative

policies and strategies. In an econometric model of simultaneous

equations with a large number of exogenous variables, the mechanical

possibilities of simulation are infinite. Any amount of increase in

the starting period, for this period only or maintained for the whole

length of the exercise, or changing during the exercise at will, for

each exogenous variable could be fed into the computer, even after

sorting out the obvious incompatibilities. It is precisely this feature

of simulation which could make it extremely inefficient. In the

preceding chapter the reader has been already warned against a carefree

acceptance of the simulated effects of permanent changes in single

exogenous variables. Although to make the affected variables endogenous

has been impossible, it is clear that there are relationships between
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some of these variables. They are not always independent in relation

to each other. The exposition of the econometric results shows

several examples of serious col linearity between exchange rates and

other exogenous variables, but the overall interdependence seems to

be more complex than that. The matrix of correlation coefficients

between exogenous variables is presented in Table 5.1. Twenty-three

out of 91 (that is, one out of four) possible correlations are higher

than 0.52 in absolute value, which, for a sample of 20 observations

(1948-1967), implies significant correlation at 99 per cent probability

level. The correlations between ERKD and USPP, WORLD and FC, WORLD

and INDXAG, WORLD and REST, and FC and INDXAG, all are higher in

absolute value than 0.81 (p.458).

5.2.1 Defining Three Sets of Economic Policies and Growth

Strategy to be Simulated.

The alternative policies and strategies to be discussed in

this chapter are selected in a very careful way. Sets are attempted

to be as realistic as possible, and the selection strictly follows the

features of the economy as identified and analysed in Chapters 3 and 4.

Variables connected to the world copper market are considered

beyond the limits of influence of Chilean policy decisions. It is

quite reasonable to assume that Chilean governments were unable to

modify substantially or permanently the market price of copper. For

determining the effective Chilean price, governments could switch the

basis from the United States producers' to the London Metal Exchange pri
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as actually happened in the late 1960's. But to affect the world

market price consistently was a different matter altogether. Even

for all the producer countries members of CIPEC (Inter-governmental

Council of Copper Exporting Countries, formed by Chile, Peru, Zambia

and Zaire) acting in agreement, permanent changes in the market price

seem to be very difficult to achieve (The Economist Intelligence Unit,

1975; Tironi, in Ffrench-Davis and Tironi, eds., 1974; Mingst, 1976;

Moran, 1971-1972; Pindyck, 1978; Radetzki, 1975, .1976 and 1977a;

Stewardson, 1970; Takeuchi, 1972; Underwood, 1977; Waite, 1975). 1

1 A Special Report by the Economist Intelligence Unit (1975) puts
it in the following terms:

"The dependence of Western Europe and Japan on imported
copper and the lack of adequate substitutes, the concentration
of world exports among the CIPEC countries, the underlying
buoyancy of demand, the short-to-medium term inelasticity of
supply outside a not very wide margin of surplus capacity, the
responsiveness of copper demand to income trends, but not to
price at least in the short-term, are all factors which would
facilitate any attempt by CIPEC to push up prices as has OPEC.
It is clear though, that any such move would be short-lived
in its success. Nor indeed would it. be likely to get off the
ground for some time, in the light of the current situation in
world copper markets. The longer term potential for switching
a part of demand' into substitute products, the emergence of
new, often low-cost, producers and the threat of large-scale
sea-bed exploitation, the not very strong economic positions
of the main producers, their dependence on copper revenues
both for export earnings and development spending and as a
source of employment, and the political and economic differences
between CIPEC countries appear to make it impossible to establish
and operate successfully a scheme to push prices up to way above
their natural level" (p.55).

President Kaunda of Zambia, who is one of the founders of CIPEC, has
a much more conspiratorial view of the world copper market:

"Kaunda is still convinced that hostile international forces

engineered the slump in copper prices three years ago. He
says: 'An invisible hand deliberately dumped copper reserve
stocks on the market, with the inevitable result of plummeting
prices'" (The Sunday Times, May 14th, 1978, Worried Kaunda
Asks Britain to Bail Him Out, by E. Marsden).

Even if Kaunda is right, against the results of most analyses, it is
clear that the possibility of pushing world prices up was never
opened to Chilean governments.
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It would not be realistic to consider a reduction in the net foreign

exchange availability, for this could only have occurred had the world

price of copper or the world income fallen. As these are not government

policy tools, such an assumed development is completely inappropriate

in the ex-post analysis of historical growth strategies. The

experience of the 1955 Nuevo Trato shows that, even if a large fall in

the 'returned value' per unit of copper exported is generated by

increasing the profit rate of copper sales, there will not be a drop in

the capacity to import, but rather an increase, due to the higher volume

of net inflows of foreign capital. To keep net foreign exchange

availability constant is not an interesting possibility for experiment¬

ation either, since it would be necessary to assume also that foreign

exchange expenditures remain constant, and then changes could take

place only in the field of allocation of foreign exchange among users.

This can derive only from changes in some individual exchange rates

within the multiple exchange rates system, which have been dealt with

in the analysis of multipliers. For obvious reasons, it is absurd to

assume an increase in foreign exchange expenditures if net availability

is kept constant. It is impossible to increase imports if reserves

and credits are exhausted. On the other hand, if net availability is

kept constant, a fall in foreign exchange expenditures is both unlikely

and uninteresting.

So, it is clear that if the experimental design follows - as

it should do - the principal features of the economy which, although

not included in the econometric model, have been extensively discussed

throughout this work, only increases in the capacity to import (neither

the fall nor the constancy of it) are worth considering in simulation
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exercises. This is not a new point, but only a conclusion of the

reasoning of former chapters. Another way of putting it is to say

that each historical set of policies and growth strategy related to

copper ultimately rested upon this increase in the capacity to import:

the 1951-1952 Washington Agreement and sales monopoly, the 1955

Nuevo Trato, and the early-sixties-failed and late-sixties-successful

negotiations for capacity and output increases. Not only that, but

we can say.also that between the thirties and the sixties the efforts

of all the leading sectors of the economy have been oriented toward

the process of integration - re-integration of the national economy

into the world market after the Depression. Differences have arisen

concerning the optimal way this objective could be achieved, but

not over the objective itself. The Section on the 'national progressive'

bourgeoisie (Appendix 5) and others have consistently stressed this point,

(Burbach, 1975; Jobet, 1955; Moran, 1974). Isolationist, autarkic

models such as the one described by A.G. Frank's (1969) analysis for

some periods of the Chilean economic history, and which according to

his view would have the largest growth potential, have never been

seriously considered by any economic sector, social group or political

party in modern Chile, let alone the leading groups and sectors with

influence upon economic policies and general social and political

developments. Indirect evidence for this statement appears in the

discussion of Chapters 3 and 4 and our model, which was developed as a

result, is useless for simulating the impact of an autarkic, isolationist

growth strategy. Since the effect of essential and competitive imports

on domestic production is measured through price (exchange rates)

coefficients, the model is unable to cope with theoretical situations

where foreign exchange is simply not available or not important, (and
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assuming infinitely high exchange rates for essential imports or

zero price elasticities will not solve the problem either). The

approach required would have to deal with physical availability of

intermediate and investment goods, rather than their prices; a

production function for industry, instead of a supply function would

have to be estimated, together with elasticities of substitution

between national and imported inputs, etc. Our econometric

specifications follow empirical developments and therefore they are

far away from this theoretical elaboration, which has been undertaken

in Chile, if at all, only be esoteric circles.

The three sets of general policies and growth strategies,

together with their respective copper policies, can be defined in terms

of modifications to the historical values of the exogenous variables.

This is because these policies were followed historically for only

short periods. The 1951-1952 policies were applied only until 1955,

the 1955 policies only until 1961, and the copper expansion programmes

known as 'Chileanisation' and 'Agreed Nationalisation' started in 1965,

but our period of simulation ends in 1968. The long-term effects of

a particular set of policies cannot be judged accurately for its short-

run impact, just as long-run multipliers are not necessarily equal to

short-run ones. Since the objective of the policy simulations is to

investigate long-run effects, it will be assumed that each strategy is

carried out unchallenged for a long-term period (1948-1968). In

addition to the impact of the application of each strategy upon the

principal endogenous variables of the model (capacity to import,

industrial production, fixed investment, general growth) in the long-

term, the simulations will indicate whether the set of policies is
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internally coherent or not. More important, the exercises will

provide useful information about the existence and magnitude of

antagonism between copper exports growth and industrial growth.

As we said before, one of the ultimate aims of all three

sets of policies was to increase the capacity to import. But each

one attempted to increase net foreign exchange availability differently.

The 1951-1952 strategy was a pro-industrialist one, with emphasis in

basic consumer goods industries and government intervention through the

Development Corporation (Mamalakis, 1969; Moran, 1974; Tomic, 1974).

The 1955 strategy attempted to increase net inflows of foreign capital

and it was supported by some sectors of industrialists (Cavarozzi, 1975;

Felix, 1960; Ffrench-Davis, 1975; Moran, 1974; Vera Valenzuela, 1961).

The copper expansion programmes of the late 1960's were connected to a

pro-industrialist strategy emphasising capital and intermediate goods

and consumer durable industries (Moran, 1974; Muiioz, 1972; Stallings,

1975).

5.2.1.1 The 1951-1952 Washington Agreement - Sales Monopoly.

The first growth strategy can be identified with the leading

sectors and developments connected with the 1951-1952 Washington Agreement

and sales monopoly, and with the particular interests of these sectors

at that time (this is important since these sectors could be advocating

some rather different policies ten years later and a completely different

strategy after twenty years). This "Washington Agreement - sales

monopoly" strategy would be based on an increase in the capacity to import
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through a rise in the effective Chilean copper price. The

additional foreign exchange availability would then be allocated

toward higher 'essential' imports, that is, imports of intermediate

and capital goods. The respective exchange rates would fall,

including the rate applied to imports of capital goods: although the

easy stage of import-substitution industrialisation is already

exhausted, industrialists connected with it still control the SFF.

(This explanation is necessary since the third growth strategy is

also a pro-industrialist one, but its treatment of the capital goods

exchange rate is exactly the opposite). The nationalistic aspects of

this approach would not attract new investment in copper, and net

inflows of foreign capital would probably fall. The higher copper

price would mean higher rates of profit in the mining sector, but

these increased profits would be taxed and completely transferred to

the government. The decreasing exogenous variables are ERKD, ERIND,

ERJKD and FC, while EFCI1P increases and the rest of the exogenous

variables remain unchanged.

5.2.1.2 The 1955 Klein Saks - Nuevo Trato.

The second growth strategy is the "Klein Saks - Nuevo Trato"

one. Here the increase in net foreign exchange availability is sought

via increases in the rate of copper profits and changes in other

policies which will provoke a sharp rise in the volume of net inflows
of foreign capital. There is a trend to the equalisation of all

individual exchange rates. In the limit, the complex multiple exchange

rates system would be eliminated and a unique exchange rate would be
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substituted for it. The first step toward this, however, will be

more modest: it will consist in increases in the exchange rates

applied to exports and 'essential' imports, and drops in the exchange

rates applied to 'competitive' imports. Precisely during the years

when this growth strategy started to be applied in real life, imports

of capital goods and consumer durables were rapidly changing their

role from 'essential' imports to 'competitive' imports. In practice,

the deflated effective exchange rate (PLD-EER, PI) applied to these

imports fell in 1955 and 1956 about twenty per cent in relation to

its value in 1949-1951, which is probably an indication that already

by 1955 these imports were being treated as 'competitive' and therefore

punished by the multiple exchange rates system. The 1955-1956 drop

was imposed as part of the dismantling of this system, and as such it

was opposed by the SFF (1955 was the year when a metallurgists'

representative was elected as president of the Industrialists'

Association). A restrictive monetary policy of credit limitation is

likely to reduce output in some sectors, both private and public,

although for export activities this trend could be counterbalanced by

the increase in the exchange rate. A clear increase would take place

in the following exogenous variables: ERIND, ERJKD, FC, RATE and EXRX.

On the contrary, ERKD and RMON will fall. INDXAG and REST could either

fall or remain constant, while MIN could increase, decrease or remain

constant, according to the respective influences of the reduction in

credits and the increase in the export exchange rate. If the credit

reduction is important enough, but the exchange rate is also taken into

account, INDXAG and REST will fall while MTN remains constant or

increases. If the credit reduction is not so important, then

INDXAG and REST will remain constant while MIN increases.

Finally, if the impact of the credit reduction is much
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more influential than the exchange rate change, all three variables,

INDXAG, REST and MIN, will fall.

5.2.1.3 Copper Expansion Programmes in the 1960's.

The third growth strategy which it would be necessary to

analyse is linked to the early-sixties-failed and late-sixties-successful

negotiations between the Chilean government and Anaconda and Kennecott

to increase capacity and production. Since the Chileanisation

agreements were reached only after 1965, while the TSLS estimation has

used data available only up to 1967, the specifications for copper

production and sales do not consider at all developments such as these-

For instance, the equation of copper production is based on a constant

installed capacity with a high level of underutilisation. However,

if this difficulty is overcome, the rest of the model seems to be quite

able to analyse this growth strategy. Moreover, all the discussion in

terms of the three principal levels of decisions in trade policies

(allocation of foreign exchange among users, volume of foreign exchange

expenditure, and volume of foreign exchange revenues) and their inter¬

dependence, related government agencies, policy tools, and particular

economic sectors and social groups interested seem highly relevant, as

do most equations of the econometric model. For example, the early 60's

copper expansion agreement was rejected by the same economic sectors

which supported the Nuevo Trato in 1955, while the nationalisation of

copper mines as a rctaliation against the Alliance for Progress support

of Agrarian Reform (according to some authors, with the postponement of

some copper expansion programmes following) was proposed by the same
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political groups which supported the appointment of the Klein Saks

Mission as economic advisers to the Ibanez government (Sections 2.5,

3.11 and 3.12). When Chileanisation was at last passed by the Congress

(admittedly with some conditions different to the ones originally

proposed by the copper companies to Alcssandri's government) it had

the support of a different political coalition, with not only different

copper policies, but with most economic policies and a general growth

strategy which were different to those of Klein Saks or Alessandri.

This discussion is developed in Section 5.4. In order to correctly

specify the conditions for this growth strategy simulation, it would

be useful to look at cross-section comparisons of the three deflated

effective exchange rates for imports the model employs. During the

period 1951-1952 ERKD, although it was falling every year since at

least 1946, was however above both GRIND and ERJKD, this latter variable

having the lowest values. In 1955-1956 ERKD was below both ERIND and

ERJKD, while in 1957-1962 it was still below ERIND but above ERJKD.

Finally, between 1965 and 1967 ERKD was again above both ERIND and

ERJKD with the latter one at the bottom. So, in relative terms, and

always referring to the Klein Saks - Nuevo Trato - Alessandri's

policies, it could be concluded that the 1965-1967 strategy raised

ERKD, lowered ERIND and kept ERJKD constant. Both the relative ERKD

increase and ERIND decrease are consistent with policies supporting

general industrial growth via lower costs of imported inputs, and

protecting capital goods and consumer durables industrial branches in

particular against foreign substitutes through higher exchange rates for

competitive imports. In its own way, the constancy of ERJKD is

consistent with its composition. As has been discussed before,

Jeanncret's 'competitive' imports are a rather confusing - at least
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for some of our purposes - shopping basket of consumer, intermediate

and investment goods. Incidentally, the fact that ERKD was in

1951-1952 above both ERIND and ERJKD cannot be presented as an argument

against the definition of the strategy applied then as a pro-

industrialist, basic-consumer-goods-centred one. In this particular

case it is essential to consider, in addition to the relative rates in

1952, the evolution followed before the 1952 situation was reached. In

this sense, we have computed the percentage values of ERKD, ERIND and

ERJKD, as proportions of the exchange rate applied to consumer goods,

both for 1946 and 1952. The respective values are 84, 59 and 47 per

cent in 1946, and 60, 54 and 50 per cent in 1952. It is clear that

the sharpest fall has occurred in ERKD.

The other exogenous variables affected by the 1965-1967

strategy are the effective Chilean copper price, net inflows of foreign

capital, the exports exchange rate, and the index of mining production

other than large-scale copper mining. All these variables grow.

These developments are derived from the model and confirmed by the real

figures after 1965. However, it is evident that some of these movements

were impossible in 1948. In particular, a simultaneous increase in

EFCHP and FC was clearly infeasible. (Influences upon FC are analysed

in Section 4.3.1). What would be realistic is to assume that,

(a) had EFCHP gone up, FC would have immediately fallen, or (b) if an

increase in FC occurs, then a rise in EFCHP was automatically forbidden.

The reaction of the companies to Chilean copper policy-making before

1951, as reported by McCarthy, and the 1951-1952 conflicts are a rather

conclusive confirmation of this. (McCarthy, 1964; Moran, 1970;

Tomic, 1974).
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Another variable requiring a careful approach is the rate

of increase in the money supply. Other things being equal, both -

the increase in EFCIIP and the increase in FC are likely to generate

a rise in it. This did not happen in the real post-1965 evolution

thanks to efficient programming of monetary developments. According

to the original model, imports will increase with capacity to import

increases, thus neutralising the potential additional inflationary

pressures. But again, this did not happen after 1965, for large

volumes of foreign reserves were being accumulated. (Ffrench-Davis,

1973). This accumulation of reserves looks as a very remote possibility

in 1948, because the simulated growth strategy favours import-substitution

industrialisation in capital goods and consumer durables, not in basic

consumer goods. If domestic demand for the latter is not met with

internal production, there is no choice for the Banco Central policy¬

makers but to allow the massive importation of basic consumer goods.

Hence, the model as originally proposed applies and RMON remains

constant. In relation to copper, the equation explaining copper

production may be replaced by an identity, according to which the share

of Chilean large-scale copper production as a percentage of world output

remains constant at the level of 1948. The maintainance of this share

has been a declared goal in Chilean copper policy-making at least since

1955. This could seem a conservative estimate, considering the wealth

of Chilean reserves and the low costs of exploitation, especially if

EFCIIP is kept constant. But it is a very optimistic estimate indeed

if EFCIIP rises, once the conflicts between Chilean governments and

Anaconda and Kennecott are considered (Sections 3.10 and 4.1.1). In

1949, following industrial recession in the United States, Chilean
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output fell more than production in the US mines of Anaconda and

Kennecott. The conflict already existed immediately after the end

of World War II (McCarthy, 1964, Girvan, 1972, Baklanoff, 1975).

Chilean large-scale production as a per cent of world production

other than Chilean was 27.1 per cent in 1946, 24.0 per cent in 1947,

23.6 per cent in 1948, and 20.5 per cent in 1949. So, this estimate

for GMC will be applied only when assuming that EFCHP is kept constant.

If EFCHP increases, but no other sources of conflict between Chilean

governments and Anaconda and Kennecott develop, we could still accept

that the empirically detected negative relation between profit rate and

volume of production will not apply. However, to assume that production

will depend only on the positive impact of price, as under perfect

competition, would mean that we expect an irrational behaviour from

oligopolists.1 Instead, we will expect that, as a result of a

Chileanisation-type agreement on new investment and production increases,

capacity grows proportionally to Chilean reserves and to growth in

world output, between 1946 and 1952. Such a period is the maximum

usual delay for having new installations producing at full capacity.

We assume that after 1952 no new increases in capacity occur but the

available capacity is fully employed.

1 The Chilean government, neither alone nor as a member of CIPEC
could consistently modify long-term conditions in the world
copper market, or the London Metal Exchange Price (see references
and quotations above in 5.2.1). By contrast, Anaconda and
Kennecott were powerful oligopolists in the United States market,
where most Chilean copper was sold. Lack of competitive conditions
in the US market forced the government in that country to intervene
for regulating practices almost continuously after the end of World
War II (Gaedicks, 1975; Houthakker, 1970; McCarthy, 1964;
McNicol, 1973).
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5.2.2 Historical Policies and Simulations. Some Problems of

Timing and Changes in the Specification of Equations in

The Model.

All simulations start in 1948, and we assume that each

strategy is applied starting in that year. This allows us to study

long term effects after 21 years (in 1968). However, historical

strategies were not applied in 1948, but later, in 1951-52, 1955, and

1965, respectively.

The problem of the length of time elapsed between the year

the strategy is to be started in the simulation exercise (1948), and

the year these policies were historically applied for the first time,

particularly affects the third strategy. The set of economic policy

tools available to governments, their features and ranges, are constantly

changing. Policies which looked 'normal' in 1965 could be infeasible

in 1948. This problem was almost irrelevant in 1951-1952 and in

1955, or at least unimportant in comparison with its magnitude in 1965.

Moreover, even if the set of government policy tools available were the

same in 1948 and in 1965, the impact of each policy on the dependent

variables is not: since some of the structural equations are not linear

in the exogenous variables, marginal propensities or multipliers will

not be constant. The higher the number of years elapsed between the

start of the simulation and the start of the real application of the

strategy, the more unrealistic estimated coefficients are likely to

become. We have not attempted the linearisation of some of the

structural equations for it is likely that this would be possible only

at a very high cost in terms of specification and ex-post predictive
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ability of the model, (Fitzgerald, 1973), and the simulated results

of the linearised model could not be comparable with the results of,

the original model simulations. So, we have discarded linearisation

as a possibility.

An alternative to starting the simulation of policies in

1948 is starting them in the year when they were applied historically.

This could be done only at the cost of losing years of simulation.

But the inconveniences of this solution are probably higher than its

advantages. A sufficient number of years of simulation would be left

for the 1951-52 and 1955 strategies, but the loss in years of simulation

may not be compensated by higher accuracy of results. On the contrary,

when discussing the control solution we saw that differences in results

could be very high if the number of years of simulation were reduced

(Section 4.2.1 and Table 4.1.B). Besides, this solution cannot be

applied to the 1965 strategy, for only four years of simulation would

then be possible. The 1965 strategy is the one where the problem

raised by the difference in timing is most serious.

Therefore, we have opted for the original alternative, namely,

simulating all policies as starting in 1948. Problems arising from

changes in the set of policy tools available in different years will be

controlled and solved by a careful formulation of the simulation

conditions. For example, simultaneous increases in the effective

Chilean price of copper and the net inflow of foreign capital, which

historically occurred after 1965, are ruled out of the simulation of the

1965 strategy when we assume that this strategy is applied in 1948.

Other examples of this careful formulation of the simulation conditions
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refer to the rate of increase in the money supply, or the treatment

of copper production, which were both discussed above (Section 5.2.1.3).

Thus, by changing the specification of the equation for

copper production, and by carefully considering changes in the set of

policy tools available to governments, the main problems presented

by the difference in timing between the simulations and the historical

policies are overcome. The only problem left is presented by the

non-linearity of the model, which, as we said before, is almost

irrelevant for the 1951-52 and 1955 strategies. When analysing

simulation results for the 1965 strategy this difference with the

results for 1951-52 and 1955 should be borne in mind.

5.2.3 Quantitative Definition of Alternative Policies and

Strategies for Simulation.

Five sets of deviations in the exogenous variables have been

defined for simulation. Each one represents a different historical

growth strategy. Set of deviations one represents the "Washington

Agreement - sales monopoly" strategy. It assumes a permanent increase

in EFCHP and permanent falls in ERKD, ERIND, ERJKD and FC. Small

deviations (10%) in relation to the historical values are assumed for

all these variables, in the first experiment. Then the exercise is

repeated with larger deviations (25%). All deviations apply to the

complete period of simulation (1948-1968). Sets of deviations two and

three represent the "Klein Saks - Nuevo Trato" strategy. Set two

assumes that the reduction in credits is more significant than the

increase in the export exchange rate. Again, equal percentage changes
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are taken for all affected variables (10% in the first exercise and

25% in the second). GRIND, ERJKD, FC, RATE and EXRX increase.

ERKD, RMON, INDXAG, REST and MIN fall. Set three assumes that the

increase in EXRX in relation to the credit reduction is relatively

'more important' considering their respective impacts on production.

ERIND, ERJKD, RC, RATE, EXRX and MIN increase, while ERKD and RMON

fall. Again, simulations are run with 10% and 25% deviations.

Sets of deviations four and five represent a growth strategy

based on copper production increases through Chileanisation-type

agreements, and import substitution industrialisation centred around

capital goods and consumer durables. Set four assumes increases in

ERKD, EFCllP, MIN and EXRX, and falls in ERIND and FC. In addition

the model has been changed for GMC. This variable is set equal to its

historical value between 1946 and 1951. From 1952 onwards it is

assumed to be constant and equal to 616 thousand metric tons, per year.

This figure is obtained by assuming that the net increase in world

mine capacity between 1946 and 1952 (727 thousand metric tons) is

distributed according to the mineral reserves of each producing country.

The Chilean proportion of known world reserves was 28.9 per cent in

1952 (Hardy, 1969, Table 3, p.33). This gives an increase in Chilean

capacity of 210 thousand metric tons. This amount is added to the

maximum annual production during the World War II peak years (475

thousand metric tons in 1944). Ten per cent of the sum is subtracted

to allow for local production difficulties, strikes, etc. Some

Chilean experts consider a ninety per cent of capacity utilisation at

the large-scale copper mines, as normal (Lira, 1974, p.47).
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Differently from set four, set of deviations five assumes

that Chilean large-scale copper production maintains the same share

of the world market as it had in 1948, that is, 23.6 per cent of non-

Chilean world production. Besides, EFCIIP is kept constant. In

both simulated strategies, four and fivq the percentage change is the

same for all exogenous variables: 10% and 25%, respectively, for the

first and the second exercise.

A forty per cent deviation in all variables of set one has

also been simulated. The reason for this exercise will be explained

in the next section. Finally, differential changes have been defined

for some individual variables. Simulated strategy three Modified is

similar to set three, but a further increase in RATE, in relation to

the other exogenous variables, has been considered. The increase in

RATE is then, 21 per cent in the set of 10% deviations, and 37.5 per cent

in the set of 25% deviations. Simulated strategy five Modified follows

set five in CMC, but in the 10% deviations set ERKD is kept constant

(instead of increasing) and ERIND increases (instead of falling). In

the 25% deviations set ERKD and ERIND move in the historical direction,

but at rates lower than the other variables: respectively, 13.5 per cent

increase and 9.25 per cent fall. Both these latter deviations are in

the neighbourhood of 10%, but there are no particular reasons for

selecting this amount of change or any other. The reasons for inclusion

of strategies three Modified and five Modified in the analysis are

discussed in the next section. A summary of the simulated growth

strategies is presented in Table 5.2, (pp.459-60).
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5.2.4 Interpretation of Some Results.

The results of the simulations are summarised in Table 5.3.

(Complete sets of results are presented in Appendix 4). Exercises

with historical growth strategies, small deviations, show that both

set four and set five are infeasible. In set four, imports of capital

goods required for achieving that amount of growth in INDP and GDP are

considerably above capacity to import: the figures for 1968 are 730

and 232 million dollars at 1961 prices, respectively. Set five is

infeasible for the same reason: the respective figures are 728 and 215

million. Among feasible strategies, the highest growth rates in INDP

and GDP are given by set one: both set two and set three produce

long-term net falls in industrial output while per capita GDP remains

stationary. (GDP and population grow at roughly the same rate). The

impact of each strategy on the stability of the model is given by the

effect on the annual rate of growth in GDP during, respectively, the

1952 peak, the 1960 trough, and the 1965 peak. Table 5.3 tells us

whether the model's stability has increased (+) or fallen (-).1 However,

these impacts on stability are not comparable with the results given in

Table 4.4, for two reasons. First, because there is no point in

discussing the stability features of an infeasible solution. Second,

because in some growth strategies the cyclical structure of the model

has been modified, (p.460).

1 The criterion is the same as the one applied during the analysis
of multipliers (Section 4.2.3.1; Table 4.4). A set of deviations
is said to have a positive impact upon stability if the growth rate
of GDP is lower during the peaks of 1952 and 1965, and higher during
the trough, in relation to the control solution.
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All simulated growth strategics, large deviations, from

two to five, are infeasible. Strategies four and five, for the same

reason as above, except that the gap is even larger now. Strategies

two and three, because in both cases INDP, FIX and IMPK are negative

during most of the simulation period. The only feasible strategy is

one, and for this reason, a further 15% change in exogenous variables

has been assumed. Results are very similar with 25% deviations and

with 40% deviations, and in both cases the growth rate of GDP is lower

with small (10%) deviations. The stability of the model, in relation

to the control solution or to small deviations, has deteriorated also.

Simulated historical growth strategies (sets of deviations

one to five) are 'historical' only in the sense that the direction of

deviations appears backed by real developments and theoretical

discussions. The amounts of the deviations are neither historical nor

backed by theory. To play safe, and without good reasons to justify

differentials, all deviations have been assumed to be the same proportion

of the original values. It could be argued that this is unfair to

real life strategies, since policy-makers are likely to create and

maintain differentials if bottlenecks arise. Some people could reply

that this would be self-defeating, given the complex nature of the

economy (and the model) and the lagged structure of most responses. In

contrast, differentials in deviations pertinent to the discussion,

have been considered in three Modified and five Modified strategies.

Strategy three Modified assumes a higher-than-normal deviation in RATE, which

has been chosen for two reasons: only set three modifies the historical

value of RATE, and the final effect of permanent unit changes in RATE in the

multiplier analysis (see Table 4.3) is low in all cases. Results, both with
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feasible 10% deviations and with infeasible 25% deviations in the

rest of the changed exogenous variables, are little different to

results of set three.

The results of the simulation of strategy five Modified are

much more interesting. It has been said before that the comparison

between results of sets four and five with results of sets one, two

or three must be made carefully, but nevertheless there are here some

important results. The first one is that this is a feasible solution,

with a long-term growth rate in GDP above set one or the control

solution (5.19 per cent per year, against 4.09 per cent in set one, small

deviations, or 4.06 per cent in the control solution). Again comparing

with set one, small deviations (the only feasible strategy with growth

rate of GDP higher than the control solution), and with the control

solution, strategy five Modified presents a higher rate of growth in

capacity to import against a lower rate of growth in industrial production

and fixed investment in machinery and equipment. In at least two

senses strategy five Modified is more 'foreign-trade' oriented than set

one. Capacity to import is higher both because copper exports are

higher and industrial production (and therefore its negative impact on

'non-traditional' exports) is lower. Besides, imports of basic

consumer goods are higher since capacity to import is higher, imports

of capital goods are lower and imports of intermediate goods are roughly

the same. Fixed investment in machinery and equipment, although lower,

is compatible with the lower rates of growth in industrial output. In

comparison with set five, strategy five Modified does not increase

ERKD, but it maintains it constant, and it does not reduce ERIND, but

452



it increases it. The impact of these two slight modifications in

individual exchange rates is the same: they reduce the pro-

industrialist bias of the strategy (without supressing it) allowing

a better allocation of resources and higher industrial efficiency

through higher foreign competition. In addition, the strategy

becomes feasible. All this discussion refers to small deviations.

Large deviations are infeasible, because capacity to import does not

grow fast enough to pay for the increased demand for imports of basic

consumer goods (since industrial growth is centred around capital

goods and consumer durables, the demand for basic consumer goods will

have to be satisfied through higher imports).

5.2.5 Simulation of Policies and Strategies: Conclusions.

We have simulated long-term effects of three sets of economic

policies and growth strategies, proposed and attempted in Chile between

the early 1940's and the late 1960's. These sets of policies and

strategies have been represented by seven sets of simultaneous permanent

percentage deviations in exogenous variables. Small (10%) and large

(25%) deviations have been considered. We can draw out several

conclusions from these exercises.

The 1951-1952 Washington Agreement - sales monopoly was

represented by set one. This group of simulations is the most successful.

Ten per cent, 25 per cent, and 40 per cent deviations all gave feasible

solutions. It is possible for this success to be a result of this
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strategy being very similar to the control solution. Only five

out of 14 exogenous variables change: the three exchange rates applied

to imports, the effective Chilean price of copper, and the net inflow

of foreign capital.

The 1955 Klein Saks - Nuevo Trato was represented by sets

two, three and three Modified. All three sets gave feasible results

with small (10%) deviations, and unfeasible results with large (25%)

deviations. In all three simulations with large deviations, the

reason for unfeasibility was the same: reductions in industrial

production, investment, imports of capital goods, and GDP are so high

that the respective simulated values became negative.

The copper expansion programmes of the late 1960's were

represented by sets four, five and five Modified. Solutions for sets

four and five were always unfeasible, with both small and large

deviations. The reason for unfeasibility is always the same: imports

of capital goods became higher than capacity to import. Set five

Modified, small deviations, is feasible, and set five Modified, large

deviations, is unfeasible, in a most particular way. Imports of

consumer goods are smaller than in the control solution, whicli cannot

be accepted because the simulated strategy consists in industrialisation

with emphasis in capital and intermediate goods, not basic consumer

goods. Hence, basic consumer goods should be imported. Since set five

Modified, small deviations, is feasible, it cannot be argued that the

unfeasibility of sets four and five, small deviations, is caused by

errors provoked by the non-linearity of the model, or problems of
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different timing between the simulation of the strategy (1948)

and the historical application of the strategy (1965) (See Section

5.2.2) .

The simulations of the 1951-1952 Washington Agreement -

sales monopoly confirm that a contradiction exists between foreign

trade variables and industrial-growth-related variables. If we compare

small deviations with large deviations, an increase in one of these

groups of variables is obtained only by sacrificing the other group.

With 10% deviations, long-term growth rates in CAPD and INDP are 2.43

and 5.99 per cent, respectively. With 25% deviations, growth rates

are 3.73 and 4.42 per cent, respectively (Table 5.3). Growth rates of

capacity to import and industrial production tend to move in opposite

directions. investment and GDP always follow industrial production:

they move in the direction opposite to foreign trade variables.

Simulations confirm the 1951-1952 strategy as a pro-

industrialist one: with small deviations industry grows faster than

in the control solution, and foreign trade grows at a slower rate.

However, these effects are reversed with large deviations. Apparently,

in the latter case industry gets "too much of a good thing". The

impact of a higher EFCHP upon imports is too big to be compensated by

increases in industrial production stimulated by more favourably priced

imports of 'essential' and 'competitive' goods.

The simulations of the 1955 Klein Saks - Nuevo Trato (sets

two, three and three Modified) also confirm the contradiction between

foreign trade variables and industry-oriented variables. If we consider
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only feasible solutions, that is, small deviations, the long-term

growth rates of CAPD and 1NDP again follow opposite directions.

They are, for sets two, three and three Modified, 5.19, 5.27 and 5.29

per cent for CAPD, and -1.89, -2.80, and -3.02 per cent for INDP,

respectively (Table 5.3). The higher the growth rate of CAPD, the

lower the growth rate of INDP will be, and conversely. Again, as in

set one, investment and GDP follow strictly the evolution of

industrial production (as copper sales, total exports and total imports

follow the evolution of capacity to import).

All simulations confirm the 1955 strategy as a non-industrialist

one, or, in the long-term, even an anti-industrialist one. The very

low growth rate of GDP (between 2.21 and 2.28 per cent) indicates that

this strategy condemns the economy to stagnation in the long-term.

Since we obtained only one feasible solution for the copper

expansion programmes of the late 1960's (set five Modified, small

deviations) we cannot compare it with other feasible solutions to see

whether the contradiction identified above is confirmed or not. If we

compare it with unfeasible solutions, the contradiction is confirmed

for all comparisons.

The only feasible solution does not confirm this strategy as

a pro-industrialist one. Industry grows more slowly than in the

control solution. However, the pro-industrialist character of the

strategy is indicated by unfeasible solutions. This illustrates how

large is the difference in results provoked by changes in ERKD and

ERIND. With small deviations, industry grows twice as fast in set



five, than in set five Modified (8.54 and 4.71 per cent, respectively,

Table 5.3).

Thus, the long-term contradiction between copper exports growth

and industrial growth, first identified in the analysis of multipliers,

is present also in the simulation of historical policies and strategies,

and it appears independently of which are the policies followed or

the growth strategy pursued. In the next sections we will attempt to

identify a precise analytical expression for this contradiction, in

order to measure it. If this is done, quantitative indices of

conflict between exports and industry could possibly be related to

particular policies and strategies, and growth rates of GDP.
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TABLE 5.1.

CORRELATION COEFFICIENTS BETWEEN EXOGENOUS VARIABLES, 1948-1967.

The above coefficient in each row refers to the variable at

the top of the column. The lower coefficient refers to the
variable at the bottom of the column.

'ERKD ERIND ERJKD EXRX USPP EFCHP
LMEPN
EFCHPN

ERKD
-0.3602 -0.2306 0.4868 -0.8206 -0.5805 -0.2804

-0.1736 -0.4073 -0.0420 -0.2863 -0.3940 -0.4092 -0.3497

ERIND
- - 0.5312 -0.1658 0.3900 0. 0878 -0.2634

0.0174 -0.1004 -0.4961 -0.2625 -0.0574 -0.0950 0.1302

ERJKD - _ _ 0.0026 0.1401 -0.2858 -0.0944
-0.2349 -0.6109 -0.2886 -0.5788 -0.6056 -0.4284 0.0474

EXRX - - _ - -0.2722 -0.0859 -0.0934
0.1947 -0.3870 -0.4159 -0.4280 -0.4817 -0.2268 -0.2005

USPP
- - - - - 0.7975 0.3082

0.4167 0.4625 -0.2037 0. 1581 0.4073 0.5335 0.5428

EFCHP
0.6766 0.6362 -0.3044 0.2883 0.5946 0.7172

0.2561
0.2735

LMEPN - _ _ -
_ _ _

EFC11PN -0.2605 0.4175 0.3629 0.2724 0.2853 0.6147 0.6320

RATE
- 0.1001 -0.5579 -0.2123 0.1473 0.2296 -0.0670

WORLD
-

_

0.3680 0.8424 0.9654 0.8107 0.2392

MIN
- - _ 0.6209 0.3753 0.1033 0.1004

FC
- - - 0.8168 0.5300 0.1038

INDXAG
-

- — ~

0.7825 0.1234

REST
- - _

~

- 0.3808

RMON : -

_

-

~

-

RATE WORLD MIN FC INDXAG REST RMON

Note: An absolute value equal or higher than 0.38 implies significant
correlation at 95 per cent probability level, for a sample of
twenty observations. An absolute value equal to or higher
than 0.52 implies significant correlation at 99 per cent
probability level.

Source: Calculated from data of the Statistical Appendix.
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TABLE 5.2.

AUTONOMOUS CHANGES IN EXOGENOUS VARIABLES, ACCORDING TO SIMULATED

GROWTH STRATEGIES, SETS 1 TO 5 AND 5 MODIFIED AND 5 MOPIFIED, 1948-1968.

Exogenous
Variable

Set 1 Set 2 Set 3 Set 4 Set 5
Set 3

Modif.
Set 5
Modif.

ERKD fall fall fall incr. incr. fall none

ERIND fall incr. incr. fall fall incr. incr.

ERJKD fall incr. incr. none none incr. none

EFCHP incr. none none incr. none none none

USPP none none none none none none none

WORLD none none none none none none none

FC fall incr. incr. fall incr. incr. incr.

MIN none fall incr. incr. incr. incr. incr.

RATE none incr. incr. none none incr. none

LMEPN
EFCHPN

none none none none none none none

RMON none fall fall none none fall none

EXRX none incr. incr. incr. incr. incr. incr.

INDXAG none fall none none none none none

REST none fall none none none none none

Notes: With the exception of sets 3 and 3 Modified, all columns are
different. Three and 3 Modified are different only in the
amount of increase in RATE.

There are no autonomous changes in the rows of USPP, WORLD,
or LMEPN/EFCHPN. These variables are assumed to be unaffected
by Chilean governments' decisions. This is the case even for
the deflated London Metal Exchange price of copper. EFCHPN
is a good deflator only as long as it follows the USPP. For
this reason the deflated London Metal Exchange copper price
has been treated as a variable unaffected by changes in EFCHP,
which result from Chilean governments' policy options.
All autonomous changes apply to the whole length of the simulation
period, 1948 to 1968. Simulations have been run with 10% and
25% changes, in relation to the historical values of the
exogenous variables. In set 3 Modified the changes in RATE
arc, respectively, 21% and 37.5%.

(cont.)
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In simulation of growth strategies 4, 5 and 5 Modified GMC
is either considered as a constant (set 4) or taken to be a
constant share of WORLD (sets 5 and 5 Modified).
With small deviations (10%) 5 Modified follows 5 in GMC, but
ERKD is kept constant (instead of increasing) and GRIND
increases (instead of falling).
With large deviations (25%) ERKD and GRIND move in the same
direction as that in set 5, but the rates are 13.5% increase
and 9.25% fall, respectively.

TABLE 5.3.

LONG-TERM .RATE OF GROWTH IN SELECTED ENDOGENOUS VARIABLES, ACCORDING

TO ALTERNATIVE SIMULATED GROWTH STRATEGIES, BETWEEN 1948 AND 1968.

Strategy CAPD INDP FIX GDP Stability Comment

Original strategies, 10% deviations: ■

1
2
3
4
5

1

2
3
4
5

2.43
5.19
5.27
-3.02
-3. 13

3. 73
8. 37
10.54
-7. 76
-7.00

3. 73

3 Modif. 5.29
5 Modif. 3.61

3 Modif. 7.52
5 Modif. 1.70

2.54

5.99 9.12 4.09 - + -

-1.89 -2. 33 2.28 + - -

-2 .80 -4.42 2.25 + - -

8.47 12. 34 5.47 - + +
8.54 12.34 6. 46 + + -

Original strategies, 25% deviations:-

4.42 6. 78 3.51 - - -

(a) (a) (a)
(a) (a) (a)
9. 73 13.59 5.95 - + +

9.50 13. 39 6.90 + + -

Original strategy, 40% deviations:-
4.50 6. 81 3.51 - - -

Modified strategies, 10% deviations:-

-3.02 -4.92 2.21 - - -

4. 71 6.98 5.19 + + -

Modified strategies, 25% deviations:-

(a) (a) (a) + - -

7.15 10.17 5.95 + + -

Control solution:-

5.88 8.96 4.06

INFEASIBLE
INFEASIBLE

INFEASIBLE
INFEASIBLE
INFEASIBLE
INFEASIBLE

INFEASIBLE
INFEASIBLE

Note: The signs under 1Stability' refer to increase in the model's
stability (+) or fall in it, in relation to the control
solution, for the 1952 peak, the 1960 trough, and the 1965
peak, respectively.
For the interpretation of these figures, see the text.

(a) Not calculated. The value of the variable in the final
year (1968) was negative.

Source: Calculated from data of Appendix 4.
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5.3 EMPIRICAL DEFINITION AND MEASUREMENT OF THE

CONTRADICTION BETWEEN COPPER EXPORTS GROWTH AND

INDUSTRIAL GROWTH:

"Other, largely irrational, arguments
played a role in the treatment of the
foreign copper companies. For example,
discrimination was justified by some
Chilean leaders ... because the foreign
exchange revenues from the copper sector
discouraged domestic manufacturing ..."

(Mamalakis, 1971, p.390)

The leading substantial question this research is concerned

with is whether, between World War II and the late sixties, the Chilean

economy functioned in a way such that further growth of the copper exports

and industrial sectors, above the historical rates, became contradictory.

Both these sectors worked during most of this period at fairly low

levels of utilisation of their respective installed productive capacities.

Was this due to the fact that further growth of one of these sectors

would have provoked a reduction in the growth rate of the other sector?

The multiplier analysis has already provided an answer, albeit

partial, to this question (Sections 4.2.3 to 4.2.6). Increases in

foreign exchange availability provoked falls in both industrial production

and GDP, no matter which exogenous variable changed autonomously to

generate this increased foreign exchange revenue. Similarly, falls in

the capacity to import would provoke increases in industrial and general

production. This result is only a first, partial and limited answer.

On one hand, it refers to the impact of changes in the capacity to import

upon industry and GDP, but it says nothing about the impact of industry

or GDP changes upon foreign trade variables. On the other hand, this

461



answer is limited to a theoretical situation where one single

exogenous variable changes, and no reaction whatsoever - positive

or negative - arises in economic authorities, beyond the reaction

implicit in the estimated parameters of the econometric model. Only

in this hardly realistic situation does the contradictory nature of

Chilean economic growth seem to be confirmed by the analysis of

multipliers. In order to overcome the latter difficulty, we have

identified three seemingly internally-coherent historical growth

strategies, represented by seven sets of deviations of the exogenous

variables in relation to their historical values. Results were

presented in Sections 5.2.4 and 5.2.5, Table 5.3 and Appendix 4.

Simulations have shown that feasible solutions are obtained and the

presence of contradiction is confirmed. In the next sections the

conditions for the contradiction between exports growth and industrial

growth will be identified in terms of empirical variables, and a measure

of this contradiction will be estimated for each feasible set of

deviations.

5.3.1 Lack of Demand for Industrial Goods and Excess Capacity
In the Industrial Sector.

Generally speaking, the qualitative identification of the

conditions for antagonism is a straightforward business. Simply, what

is required is the convergence of a relatively high capacity to import

with an exchange rates policy which stimulates relatively high levels

of 'competitive' imports. For antagonism to be present increasing costs

of 'essential' imports are not necessary. It is not even necessary
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that the domestic market for industrial products presents an

excess-supply condition. The market could be in equilibrium (meaning

that there are not undesired inventories) but if this equilibrium is

obtained through systematically large degrees of capacity under-

utilisation in most industrial branches, the conditions for antagonism

are still present. According to this, two different antagonistic

situations could be empirically identified: one characterised by an

excess-supply domestic market of industrial goods (which may or may

not punish industrialists with high exchange rates for 'essential'

imports), and the other, where the market is in equilibrium but capacity

underutilisation is high. So, industrialists could face a problem of lack of

demand, or one of idle capacity (and in both cases the problem could

be worsened by high costs of imported materials and inputs). Any

analysis considering only excess-supply markets will give a conservative

estimate of the frequency of conflicts between capacity to import and

industrial production increases. However, this is the only estimate

that our data enables us to obtain. In this section a quantitative

measure of antagonism will be defined along these lines. This will

require defining supply and demand of industrial goods, in terms of

the variables used in the model. Then, measures of antagonism based upon

the gap between supply and demand will be obtained for each of the

feasible sets of policies and strategies discussed in the preceding

section, and for the control solution.

Although the model includes an equation for investment in

machinery and equipment, industrial production is not explained by

investment. However, given the Chilean conditions, the model should

not be considered a short-run model. What happens empirically is that
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investment is irrelevant to the volume of industrial production,

possibly due to the permanently low level of capacity utilisation.

Exactly the same occurs in the copper sector. A marginal capital -

output coefficient is included in the investment function, but the

total industrial installed capacity is not estimated. This feature

of the model prevents the estimation of an industrial rate of capacity

underutilisation. Therefore, it also prevents the identification of

antagonism under equilibrium in the market of industrial goods. It

will be necessary to settle for the conservative estimate of antagonism,

namely, conflicts under situations of excess-supply in the market for

industrial goods.

The problem of excess capacity in the industrial and other

sectors of the Chilean economy has been described and even explained

in several studies (Johnson, 1967a; Munoz, 1972 and 1975; Behrman,

1973 and 1977; Jenkins, 1977) (See quotations in Section 3.6).

However, no empirical time series for installed capacity, or degree

of capacity utilisation, is available. Behrman has calculated time

series for capacity using the 'trend through peaks method'. Unfortunately,

these series are not available, and they seem to be rather inaccurate,

given the procedure for calculating them. Problems of aggregation,

underestimation and theoretical interpretation are likely to arise

(Behrman, 1973, pp.253-5).

Thus, the introduction of time series of industrial excess

capacity for the Chilean economy is prevented by both lack of statistical

data and the unsatisfactory character of methods for estimating capacity.

This will prevent us from identifying an empirical analytical expression
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for conflict between exports and industry under equilibrium in the

domestic market for industrial goods (that is, absence of undesired

inventories, but idle installed capacity). An analytical expression

for conflict under conditions of excess supply in the market, using

empirical variables, will be developed, but it will provide only a

conservative estimate of the frequency of conflict.

5.3.2. Excess of Supply Over Demand in the Domestic Market for
Industrial Goods: Comparison of Growth Rates and a

Measure of Antagonism.

An important problem which must be solved is the absence of

an industrial goods market clearing equation, or an equation explaining

accumulation of industrial inventories. This is a result of both

difficulties in determining a demand function for industrial goods and

insufficient statistical data of industrial and commercial inventories.

However, the absence of the analytical static condition for market

clearance will not become an obstacle, if dynamic conditions can be

identified. In fact, instead of discussing the year-to-year shifts

of industrial accumulated stocks, a very satisfactory alternative is

the comparative analysis of the evolution in the growth rates of

supply and demand for industrial goods. These variables may not be

defined empirically sufficiently exactly to identify their difference

as year-to-year changes in stocks. But growth rates of the adequate

proxies are almost as good. In fact, a growth rate of supply above

the growth rate in demand, this difference being maintained for several

years, will certainly allow industrialists and shopkeepers to replace

any volume of depleted stocks, and probably will force them to accumulate
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undesired inventories. On the contrary, a sustained higher growth

rate of demand in relation to the supply growth rate will clear any

undesired volume of inventories industrialists or shopkeepers may

have been left with from former periods. Moreover, in the cases of

both the real variables and the adequate proxies, the comparative

analysis of the respective growth rates evolution eliminates the need

of obtaining the level of inventories in the starting period, and the

optimal level of inventories to be kept. The longer the number of

years considered, the stronger this statement applies. Besides,

when working with proxies aggregation errors are likely to be minimised,

if the dynamic comparative analysis of growth rates is preferred.

There is even another advantage in the comparative analysis of growth

rates. The same positive difference between the supply growth rate

and the demand growth rate is likely to imply a very different situation,

in terms of actual or potential conflict, when both rates are high, as

compared when both rates are low. In the first case conflict is

likely to be eased by optimistic expectations of general growth. This

cannot be satisfactorily analysed only in terms of accumulated stocks.

In dynamic terms, the above identified contradiction will be

present each time total supply of industrial goods is growing during a

number of years, at systematically faster rates than demand. An

index of the contradiction between exports growth and industrial growth

could then be built. A positive difference, sustained during a number

of years, between the supply and demand growth rates, possibly means

that antagonism is present. A negative sustained difference means it
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is not. The higher the absolute value of the difference, the

higher the antagonism, or lack of it, is likely to be. The positive

part of the index will probably be its most relevant section, since

negative differences are likely to be bridged by price increases

(demand-push inflation). If we take moving averages of the differences,

instead of the differences themselves, this will guarantee that the

"sustained-for-a-number-of-years" condition is being met.

5.3.2.1 Supply of Industrial Goods.

Total internal supply of industrial goods is represented

by the sum of current industrial production, imports of capital goods,

and imports of consumer goods and industrial intermediate goods.

About thirty per cent of intermediate imports are formed by non-

industrial goods, which requires us to include only a proportion of

them, which we have taken as constant and equal to seventy per cent.

Imports of consumer goods include a very small fraction of agricultural

imports, since most agricultural imports are considered as intermediate.

Even if the growth rate of these agricultural consumer goods imports

is different to the growth rate of industrial consumer imports, the

relative significance of the difference is negligible. Information

on the composition of the imports bill, available in this form only

between 1961 and 1968, is given in the table below. Since the analysis

will be concerned with comparisons of growth rates, accumulated stocks

from previous periods need not be included in the total supply.
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TABLE 5.A.

NON-INDUSTRIAL COMPONENT OF IMPORTS

IMPORTS OF NON-INDUSTRIAL GOODS, AS A PROPORTION OF CAPITAL GOODS IMPORTS,

CONSUMER GOODS IMPORTS, AND INTERMEDIATE IMPORTS, 1961-1968 (PER CENT).

(NON-INDUSTRIAL ACCORDING TO ORIGIN, NOT DESTINATION)

Year Imports of
Capital Goods

Imports of
Consumer Goods

Imports of
Intermediate Goods

1961 0.9 2.7 29.7

1962 0.2 3.1 31.5

1963 0.4 4. 7 31.9

1964 0.4 4.7 29.5

1965 1.3 3.8 27.2

1966 1.1 4.9 29.1

1967 2.7 7.2 32.3

1968 0. 7 7.1 32.6

Source: Banco Central de Chile, Balanza de Pagos 1968, Santiago,
~

1970, Tables 26, 27 and 28, pp.70-2.

We have not considered the inclusion of imports of intermediate

goods of industrial origin in the domestic supply of industrial goods,

in addition to current industrial production, as double accounting.

Several reasons explain this position. Firstly, not all intermediate

imports of industrial origin are inputs used in the industrial sector.

There are not data available about how intermediate imports of industrial

origin are distributed among different internal productive sectors. We

have only general notions about this distribution, such as that

manufacturing industry uses up relatively more imported inputs than

agriculture or some tcrciary activities, but probably less than large-scale
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copper mining. With manufacturing industry generating less than one

third of GDP, it is unlikely for this sector to use up more than half

of the total value of intermediate imports of industrial origin.

Secondly, there is no such a thing as a clear analytical

relationship between intermediate imports, or intermediate imports of

industrial origin, and industrial production. The OLSQ structural

equation for imports of intermediate goods makes them depend on industrial

production, but negatively. A higher volume of industrial production

implies that less intermediate imports will be required by the economy,

not the other way round (Section 4.1.7). Fits obtained are considerably

better with this model than with a model presenting the opposite sign

in the causality relationship (Lira, 1974 and 1975) .

The consistent (TSLS) estimates for the equation of inter¬

mediate imports gave an estimated coefficient not significantly different

from zero, for industrial production. Significant regressors were the

lagged dependent variable, the respective exchange rate, and the index

of agricultural production. The latter rcgressor has a positive impact,

which suggests that it could be a proxy for net foreign exchange

availability (the higher agricultural production, the lower the require¬

ments of imported agricultural goods, and the higher the volume of

foreign exchange available for intermediate imports, will be) (Sections

4.1.11 and 4.3.3.2).

Thirdly, there are no data available about the amount of

intermediate imports, destined to industry, which is effectively

incorporated into current industrial production. Stocks of imported
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intermediate inputs kept by industrialists could well increase or

decrease following variables such as the respective exchange rates,

capacity to import, or others, independently of the evolution of

current production.

Finally, the growth rate of the supply of industrial goods

is not very sensitive to the inclusion or exclusion of intermediate

imports. We have calculated this growth rate in the control solution,

both including intermediate imports of industrial origin (seventy per

cent of all intermediate imports), and without including intermediate

imports at all. The difference between the two series is small, as is

clear from the table below.

TABLE 5.B■

GROWTH RATE OF THE SUPPLY OF INDUSTRIAL GOODS IN THE CONTROL SOLUTION,

INCLUDING INTERMEDIATE IMPORTS OF INDUSTRIAL ORIGIN (70% OF ALL
INTERMEDIATE IMPORTS) (COLUMN A), AND EXCLUDING ALL INTERMEDIATE IMPORTS

(COLUMN B), PER CENT, 1948-1968.

Year A B Year A
■

B

1948 29.6 33.4 1959 8.2 8.3

1949 14.2 16.7 1960 3.0 2.3

1950 6.2 7.6 196.1 3.3 2.6

1951 16.6 18.3 1962 0.8 0.7

1952 8.9 9.7 1963 2.2 1.8

1953 7. 1 7.5 1964 12.3 12.4

1954 0.4 0.9 1965 3.5 3.5

1955 2.7 2.4 1966 12.2 12.5

1956 3.0 2.8 1967 0.4 - 0.3

1957 0.6 0.3 1968 5.8 5.9

1958 -3.5 -5.1

Source: Control solution, Appendix 4.

470



These reasons explain why it is possible to include imports

of intermediate goods of industrial origin, within the domestic supply

of industrial goods, without serious danger of double accounting. So,

total supply of industrial goods can be expressed purely in terms of

endogenous variables, an exchange rate, and a constant factor (which is

explained below).

Let: SUPIND: total supply of industrial goods, million escudos
of 1960.

SUPIND = INDP + 0.3076 . ERIND . (IMPK + IMPC +0.7 INIM), or

SUPIND = INDP + 0.3076 . ERIND . (IMPD - 0.3 INIM)

The model does not include a deflated effective exchange rate for

imports of consumer goods, nor one for aggregate imports. We have

taken ERIND as the applicable exchange rate since imports of intermediate

goods are bigger than the sum of imports of capital and consumer goods

for all years. Besides, the value of ERIND is somewhere in-between the

values of ERKD and the respective exchange rate applied to imports of

basic consumer goods, during most of the period (Banco Central, 1970,

Tables 26, 27, 28; Behrman, 1976, Table A-8, pp.340-7, cols.24, 25, 26;

Our Statistical Appendix). The constant factor transforms escudos of

1965 and million dollars at 1961 prices into million escudos of 1960.

Series of supply and demand of industrial goods will be obtained for all

feasible strategies and for the control solution.

5.3.2.2 Demand for Industrial Goods.

In a simple Keynesian model aggregate demand is formed by the

sum of private consumption, investment, government consumption, and
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exports. We can safely assume that each of these elements has an

industrial component, with the exception of exports, since all

industrial output is oriented toward the domestic market. Therefore,

we can define domestic aggregate demand as a difference, that is, as

total aggregate demand minus exports, and obtain demand for industrial

goods from domestic aggregate demand.

Among the components of aggregate demand, the main problem is

presented by the consumption function. it is a well known feature of

the Chilean National Accounts, that in most years private consumption

exceeds disposable income. This does not happen in isolated years or

particular short periods, but it is rather a permanent phenomenon.

National Accounts official publications used to include some pages of

explanation, blaming both statistical indices for not following effective

inflation at the required speed, and increasing credit to consumers.

(ODEPLAN, 1969, pp.6-12, and 1960-1971, pp.6-12; Foxley, 1975, pp.84-5).

Mamalakis (1976) allocates a whole chapter of his last book on Chile to

this problem. Given the large proportional significance of private

consumption in aggregate demand for industrial goods, a bias of some

points per cent could clearly jeopardise the accuracy of our index of

antagonism. The estimated marginal propensity to consume obtained with

our data in a rather naive specification is 0.984. Almon polynomial

distributed lags, which were tested taken from a two-years lag

distribution to a seven-years one, produced in the best of cases positive

significant regression coefficients for disposable income only in the

current year and the first lag. These unsuccessful equations are fully

described in Appendix 1. Moreover, these results were obtained without
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the pertinent data for the years 1955-1959, which unfortunately were

not available to us for private consumption or disposable income.

So, even if some consumption function is accepted as valid, at least

seven observations will be lost. They are the five years 1955-1959,

plus two additional years for which there will not be data in order to

estimate three-years moving averages. The best alternative left seems

to be to take private consumption as exogenous. We also take current

government expenditures as exogenous, as well as that part of fixed

investment which is not considered under "machinery and equipment",

formed mainly by new buildings. Annual changes in stocks are not

available, but this is not important, since we will be interested in

comparisons between growth rates, as discussed above. The basic

Keynesian definition of aggregate demand could then be put in terms of

the variables used by the model.

Let: CONS: Private consumption.
TODMD: total aggregate demand.
DOMDMD: domestic aggregate demand.
BUILDG: fixed investment other than "machinery and

equipment".
CURR: current government, expenditure.

(All variables in million escudos of 1950)

TODMD = CONS + FIX + BUILDG + CURR + EXPORT

DOMDMD = TODMD - EXPORT

DOMDMD = CONS + FIX + BUILDG + CURR

Since no further information on demand for industrial goods was available,

this variable lias had to be constructed indirectly. We have assumed

that demand for industrial goods is formed by two components, a long-

term trend one, and a short-term one. The long-term component is
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assumed to be given by the long-term trend of the supply of industrial

goods. This is not equivalent to say that, in the long-term, demand

for industrial goods will tend to be equal to supply. Nor is it an

assumption of inter-temporal equilibrium, nor does it require the

dynamic stability of the model. We are simply suggesting that temporary

situations of excess-demand or excess-supply affect the industrial and .

non-industrial markets in the same proportion. The expressions below

clarify this point.

The second component is a short-term one, formed by the ratio

between domestic aggregate demand (DOMDMD) and total supply. That is,

it has been assumed that short-term fluctuations of demand in relation

to supply are the same in both industrial and non-industrial markets.

Let: TOSUP: = Total supply formed by GDP plus imports.
GDP + (0.3076 . GRIND . IMPD)

(SUPIND)LT: = Calculated trend value (long-term) of supply
of industrial goods (see method of calculation
below).

DMDIND: = Demand for industrial goods.

LT: = Long-term

ST: = Short-term

DMDIND = (DMDIND)LT * (DMDIND)ST

(DMDIND)LT = (SUPIND)LT

(DMDIND)ST
= DOMDMD

TOSUP

Then: DMDIND_ DOMDND * (SIJPIND)LT
TOSUP

Alternatively DMDIND / (SUPIND)LT = DOMDMD / TOSUP
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The meaning of the assumption proposed above is clear now: what is

required is that the short-run deviations in demand, in relation to the

long-term trend of supply, be the same in the aggregate market and in

the market for industrial goods. Or, in other words, that temporary

situations of excess-demand or excess-supply be equally reflected (in

proportional terms), in both the industrial and non-industrial markets.

This is certainly a less restrictive assumption than one of long-term

equilibrium. At the same time, it allows us to estimate the demand

for industrial goods, starting from domestic aggregate demand, in the

absence of other relevant information. The long-term trend value of

the supply of industrial goods [(SUPIND)LT], which is required to

calculate DMDIND, has been obtained by OLSQ regressions of SUPIND

(calculated in Section 5.3.2.1), as a function of TOSUP and a constant

term. The Cochrane-Orcutt iterative technique (CORC) has been employed

each time first-order autocorrelation of errors was suspected.

SUPIND = a + b . TOSUP + ERROR

(SUPIND)LT = a + b . TOSUP

A constant term has been included in all regressions, for it has been

expected that, even with a supply of industrial goods equal to zero,

there would always be a small supply of non-industrial goods or services.

In most cases the constant term obtained the correct sign, but it got

significant t values only in two out of nine cases. Results for all

regressions are presented in Table 5-4, (p.487).
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5.3.3 Short- and Long-Term Indices of Antagonism.

With annual estimates for supply and demand of industrial goods,

we can estimate growth rates of supply and demand (GRSP, GRDD), moving

averages of these growth rates (MAVSP, MAVDD), differences between

growth rates, differences between moving averages, and the sum of the

annual differences between growth rates for the whole period of

estimation.

GRDD(t) = (DMDIND(t) - DMDIND(t-l) ) / DMDIND(t-l)

GRSP(t) = (SUPIND(t) - SUPIND(t-l) ) / SUPIND(t-l)

(These are the actual values of supply, not the calculated long-term
trend values).

MAVDD(t) = (DMDIND(t) + DMDIND(t-l) + DMDIND(t-2) ) / 3

MAVSP(t) = (SUPIND(t) + SUPIND(t-1) + SUPIND(t-2) ) / 3

Three-years moving averages guarantee that the condition of excess-

supply or excess-demand is not only a short-term one, that is, not only

a result of very special developments in an individual year. And this

is obtained with the minimum possible loss of observations. The

difference between MAVSP and MAVDD can be considered as a short-to-

medium term index of the market conditions, and therefore, it could be

considered as a short-term index of antagonism.

ANTAG(t) = MAVSP(t) - MAVDD(t)

This short-term index, available for every year of the period of

simulation (except the first and second years, and the period 1955-61),

for each particular strategy, will provide an approximate measure to how

high or low antagonism between growth of exports and growth of industry

(in the form of conflict between 'competitive' imports and domestic
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industrial production for the internal market) is likely to be, in

short-term periods. Results for all feasible strategies and sets of

deviations are presented in Table 5.5. But if, instead of obtaining

the difference between moving averages, we simply compute the

differences between growth rates, and sum them for the whole period of

simulation, we will obtain a long-term index of antagonism:

n

SUM = SUM (GRSP(t) - GRDD(t) ), or
t=l

n n

SUM = SUM GRSP(t) - SUM GRDD(t)
t=l t=l

This long-term index (SUM) is more interesting than the short-term one

(ANTAG), for it allows us to identify the relative degree of antagonism

implicit in each strategy and set of deviations, with a single number.

If SUM is equal to zero, it means that the market condition that

prevailed at the beginning of the simulation period is approximately

equal to the conditions at the end of this period. A negative value

of SUM means that an initial condition of excess demand has been

reinforced, or an initial condition of excess supply has been weakened.

The opposite interpretation should be applied to a positive value of

SUM. Values of SUM are given in terms of proportional, not percentage

growth rates. SUM is calculated as a sum of differences in ordinary

year-to-year growth rates (which is equivalent to a difference between

sums of ordinary year-to-year growth rates).

The values of SUM, for each feasible strategy and set of

deviations, are presented in Table 5.5. SUMs have been estimated twice

for the control solution, with OLSQ and with CORC (In the first case the
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Durbin Watson statistic falls within the inconclusive region of the

test, at 95 per cent probability level). A partial measure of the

robustness of SUM in relation to changes in the parameters of the

linear regression is then obtained. The difference in the estimated

values of SUM (in the OLSQ and CORC estimations) is less than three per

cent, with a twenty per cent difference in 'a' (the intercept) and two

per cent of difference in 'b' (the angular coefficient) (Tables 5.4

and 5.5), (pp.487-9).

5.3.4 Antagonism and Growth in Alternative Sets of Policies and

Strategy: Conclusions.

Building the indices from the empirical variables available

and obtaining the results presented in Table 5.5 has not been easy.

As a result, several warnings are pertinent in relation to these

conclusions (and in relation to all other conclusions based upon the

indices ANTAG and SUM). First, we do not know what the initial con¬

dition of the market was (in 1948). Second, the indices have considered

only situations of antagonism when occurring in situations of excess-

supply of industrial goods. Situations of antagonism under equilibrium

in the market but with underutilisation of industrial capacity have not

been considered at all. Third, a sum of differences in ordinary year-

to-year growth rates could give a somewhat biased estimate of the

difference between accumulative growth rates during the whole length of

the period, if the year-to-year pattern of differences is not homogenous.

Ill this sense ANTAG could provide a useful complement to the results

given by SUM. Fourth, some analyses of strategies could be misleading
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due to lack of data for 1955-1959. Fifth, for all the reasons

mentioned above, these indices should he considered as approximations

to the real values only. SUM's represent broad bands where the real

value could be anywhere in the neighbourhood of the obtained index.

Thus, the most interesting results are the ones referring to the

extreme values of SUM. The highest value of SUM is obtained by set

five Modified. That is, the highest increase in supply in relation to

demand (24%), (the highest antagonism) is provoked by a growth strategy

emphasising both increased copper production and exports, and

industrialisation centred around capital goods and consumer durables

branches. This is the feasible strategy giving the highest rate of

growth in GDP, with a relatively high rate of growth in the capacity to

import, and a relatively low rate of growth in industrial production,

both compared with the control solution.

On the contrary, the lowest values of SUM (they are negative,

meaning lack of antagonism) are obtained by sets two and three Modified.

The 20-years increase in demand in relation to supply is above 100 per

cent in both cases. Both these sets represent the Klein-Saks-Nuevo-

Trato strategy, and they feature the highest rate of growth in the

capacity to import in a feasible strategy, together with a long-term

fall in industrial production, and a rate of growth in GDP which just

keeps path with population growth.

The following table has been compiled in order to help with

the discussion of the conclusions. It presents growth rates of CAPD,

INDP and GDP, according to the feasible strategy followed, and the

respective long-term indices of antagonism.
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TABLE 5.C.

LONG-TERM ANNUAL GROWTH RATES OF SOME ENDOGENOUS VARIABLES (PER CENT),
AND LONG-TERM INDEX OF ANTAGONISM, ACCORDING TO ALTERNATIVE SETS OF

POLICIES AND STRATEGY.

Strategy Deviation (%) CAPD INDP GDP SUM

Control
Solution 2.54 5.88 4.06 -8.1, -5.4(a)

Set 1 10 2.43 5.99 4.09 -4.4

Set 1 25 3.73 4.42 3.51 0.8

Set 1 40 3.73 4.50 3.51 -8.6

Set 2 10 5.19 -1.89 2.28 -147.7

Set 3 10 5.27 -2.80 2.25 - 13.1

Set 3 Modif. 10 5.29 -3.02 2.21 -101.3

Set 5 Modif. 10 3.61 4.71 5.19 23.9

Source: Compiled from Tables 5.3 and 5.5

(a) OLSQ and CORC, respectively. See Table 5.4.

The conclusions are certainly most interesting. First,

capacity to import alone has little to do with long-term antagonism.

Both the sets with the highest and the lowest values of SUM (Sets five

Modified and two and three Modified, respectively) have rates of growth

of capacity to import above the control solution rate. Industrial

production alone has little to do with long-term antagonism. Both the

sets with the highest and lowest values of SUM have rates of growth of

industrial production below the control solution rate. By contrast,
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there is a clear relation between GDP and SUM. The higher the rate

of growth of GDP, the higher will tend to be the long-term antagonism.

Significantly negative values of SUM (that is, significant absence of

conflict), are obtained only if GDP per capita remains stationary

(Sets 2, 3 and 3 modified). Second, long-term antagonism is not

determined by a linear combination of the rates of growth in capacity

to import and industrial production, although some combination of these

growth rates is related to it. The control solution has a value of

SUM near to zero, a large growth rate of industrial production, and

a low growth rate of capacity to import. The same applies to all

Sets 1. Sets 2, 3 and 3 Modified have the lowest values of SUM,

and high growth rates of capacity to import. This is obtained at the

cost of a huge reduction in industrial production, and stagnation in

the GDP per capita. Set 5 Modified has the highest level of long-

term antagonism, with a growth rate in capacity to import above the

control solution, and a growth rate of industrial production below

the control solution, but still relatively high.

It seems that the unchallenged application of a historical

strategy, during a long period of time, has a definite impact upon

the conditions in the market for industrial goods, and upon the long-

term contradiction between exports growth and industrial growth. The

1951-1952 "Washington Agreement - sales monopoly" strategy had little

impact, in relation to the control solution. The 1955 "Klein-Saks -

Nuevo Trato" strategy tended to reduce the excess-supply in the market

through drastic reductions in industrial output, and hence it tended

to reduce the antagonism as measured by SUM. Strategies based on

both expansion of copper production and exports, and industrial
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expansion in capital goods and consumer durables branches, tended to

worsen the excess-supply condition of the market, and therefore to

worsen the exports-industry contradiction, again as measured by SUM.

However, these strategies have the highest growth potential for GDP.

Third, the scope and meaning of the results of analysing

long-term indices of antagonism can be considerably enlarged if these

results are considered jointly with the results of the policy simul¬

ations (Sections 5.2, Table 5.3). This is why we have insisted

in the preceding paragraph that sets two, three and three Modified

diminish the contradiction, but only if the contradiction is measured

in terms of SUM.

In Section 5.3.1 we explained that two empirical expressions

of antagonism exist. One is represented by excess supply in the market

of industrial goods, and the other, by equilibrium in the market, but

underutilisation of industrial capacity. Only the first instance of

conflict is considered by SUM (Sections 5.3.2 and 5.3.3). A high (or

low) value of SUM does not mean that the contradiction will be propor¬

tionally high (or low) if measured in terms of capacity under-utilisation.

On the contrary, the highest rates of underutilisation in the industrial

sector are precisely provoked by sets two, three and three Modified.

They obtain very low values of SUM only because domestic industrial

activity is supressed, and therefore the rate of capacity underutilisation

is the highest. By contrast, set five Modified obtained the highest

value of SUM, but it is clear that its rate of utilisation of industrial

capacity is higher than the respective rates of sets two, three and

three Modified.
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Thus, we may conclude that both the 1955 Klein Saks - Nuevo

Trato strategy and the strategy linked to copper expansion in the

late 1960's provoked as a long-term effect increases in the contradiction

between exports and industry. This contradiction, however, manifests

itself in a different form in each case. After twenty years of

application of the 1955 strategy, the contradiction would be reflected

by generalised excess capacity in industry. The dismantling of the

industrial sector would be a necessary corollary of permanent negative

growth rates of industrial output. Had the 1960's copper expansion

programmes and connected policies been applied for twenty years starting

in 1948 (as described by set five Modified), the contradiction would

have adopted the form of a permanent excess of supply over demand in

the market of industrial goods.

By contrast, the application of the 1951-1952 Washington

Agreement - sales monopoly strategy for a long period did not increase

the contradiction, in relation to its magnitude in the control solution.

In both the control solution and the 1951-1952 strategy the contradiction

is not higher in 1968, than it was in 1948. However, this does not

mean that the contradiction did not exist. It certainly did, already

in 1948, and hence during the whole period 1948-1968. Symptoms of it

are the early signs of exhaustion of the first stage of import

substitution industrialisation, present in 1948 (Cavarozzi, 1975), or

the historical high rates of capacity underutilisation in most sectors

(Johnson, 1967a; Bchrman, 1973). But even without these symptoms,

the contradiction has appeared in the comparison of feasible solutions,

different percentage deviations, of the simulation of the 1951-1952

policies and strategy (Section 5.2.5). As the control solution
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represents a long-term trend situation, any short-term deviation

from the trend, or any short-term attempt to change the trend through

policy-making, was bound to face the contradiction as a barrier (even

the 1951-1952 strategy), since this attempt was bound (like the 1955

strategy or the 1960's copper expansion programmes) to increase the

magnitude of the conflict, although this conflict could appear under

different shapes (excess capacity, or undesired inventories, or a

combination of both problems). Moreover, from the comparison between

growth rates of GDP and values of SUM, it seems that a direct relation¬

ship existed between growth rate of GDP, and SUM, and consequently,

growth rates of GDP higher than the rate of the control solution would

necessarily increase the contradiction, as measured by SUM, in the

long-term (and without necessarily diminishing the contradiction as

measured otherwise, which would depend on the particular policies

followed).

The discussion in terms of the econometric model and simulations

has identified without doubt a negative influence going from exports

(and foreign trade in general) towards the industrial sector. The

contradiction was first identified in the analysis of multipliers

(sections 4.2.3 to 4.2.6). Then it was identified again within the

policy simulations of different deviations for the 1951-1952 strategy,

and within the policy simulations of different formulations of the 1955

strategy, small deviations. That is, the contradiction was confirmed

by all comparable feasible solutions (section 5.2.5 and Table 5.3).

Finally, after attempting to identify the contradiction as a precise

analytical expression in terms of empirical variables, we have seen

that 'excessive' exports will necessarily provoke either negative
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long-term growth rates of industrial production, or permanent

situations of excess supply over demand in the domestic market of

industrial goods. Perhaps some theoretical growth strategy, able to

reduce this antagonism to its minimal expression, could be identified.

However, to seek that theoretical strategy would represent a completely

different approach, in relation to ours. We are interested in the

analysis of realistic situations, and therefore our discussion has

been limited to historical strategies. The identification of an

'optimal' strategy, in any sense of the work, belongs to a different

field of research altogether, a field where additional assumptions, some

of them possibly strong, need to be made.

However, since the structural equations of the copper sector

make it depend only upon exogenous variables, or variables independent

(in the model) from industrial developments, a feedback effect has not

been identified. This effect will be analysed through the comprehensive

analytical framework developed in Chapter 3, which incorporates non-

econometric elements, in addition to the econometric and simulation

results. How do affected sectors and groups react when the contra¬

diction between exports and industry appears as a threat to their economic

activities? The negative effect of 'excessive' exports upon industry

was identified through the equations and parameters of the econometric

model. Is it possible to identify a negative effect of 'excessive'

industrial production or capacity upon the copper sector, through the

analysis of both econometric and non-econometric elements? In the next

sections we will attempt to answer these questions, within the particular

context of concrete historical situations.
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Finally, we must insist that this attempt at a quantitative

measure of antagonism cannot be considered as absolutely successful.

Problems like the difficulties for building the indices, lack of

information about the market situation at the beginning of the

simulation period, limitations of the definition of antagonism

adopted, and lack of statistical data for the years 1955-1959, all

contribute to recommending a careful approach when obtaining

conclusions based upon these results.
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TABLE 5.4.

REGRESSIONS USED FOR OBTAINING THE LONG-TERM TRENDS OF THE SUPPLY OF

INDUSTRIAL GOODS.

ACTUAL SUPPLY OF INDUSTRIAL GOODS REGRESSED ON TOTAL SUPPLY, ACCORDING
TO GROWTH STRATEGY, 1948 - 1968. (a)

Strategy and
Deviations

(per cent)
Regression

R2
and
DW

a b

(standard deviation and t
statistic between parentheses)

Control
solution

CORC 0.9683
1.9878

-327.312

(189.257)
(- 1.7295)

0.4778

(0.02846)
(16.7892 )

Control
solution

OLSQ 0.9693
1.4060

(i)

-412.310

(128.957)
(- 3.1973)

0.4902

(0.02002)
(24.4936 )

Set 1 10% CORC 0.9708
2.0614

-306.446

(208.635)
(- 1.4688)

0.4664

(0.03046)
(15.3090 )

Set 1 25% CORC 0.9733
2.2638

-160.341

(267.012)
(- 0.6005)

0.4360

(0.03674)
(11.8648)

Set 1 40% OLSQ 0.9624
1.6341

- 94.3651
( 96.8515)
(- 0.9743)

0.3435

( 0.101557)
( 2.20579 )

Set 2 10% CORC 0.8229
2.7160
(i)

-1122.59

(647.686)
(- 1:7332)

0.3441

(0.09674)
(3.5565 )

Set 3 10% CORC 0.7245
2.1727

366.838

(286.198)
( 1.2818)

0.2564

(0.04908)
(5.2245 )

Set 3
Modified 10% CORC 0.7713

2.6999

(i)

-933.490
(668.539)
(- 1.3963)

0.3221

(0.09609)
(3.3519 )

Set 5
Modified 10% OLSQ 0.9767

1.8115
661.667

( 66.7633)
( 9.9100)

0.2554

( 0.00906)
(28.2032 )

(i) At 95 per cent probability level, it falls within the inconclusive
are of the Durbin-Watson test.

(a) Actual supply of industrial goods: SUPIND = a + b . TOSUP + ERROR
Long-term trend of the supply of industrial goods:
(SUPIND) LT = a + b . TOSUP
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TABLE 5.5.

SHORT- AND LONG-TERM INDICES OF ANTAGONISM BETWEEN EXPORTS AND INDUSTRY,

ACCORDING TO FEASIBLE SOLUTIONS OF SIMULATIONS OF THE 1951-1952 [SET 1),
1955 (SETS 2, 3, AND 3 MODIFIED), AND LATE 1960's (SET 5 MODIFIED)
POLICIES AND STRATEGIES, 1950-1968.

Years
Control solution Set 1

OLSQ CORC 10% dev. 25% dev. 40% dev.

1950 12.9 13.1 13.7 14.9 9.6

1951 6.5 6. 8 6. 8 7.2 5.0

1952 3. 7 4.0 4.2 4.9 3.8

1953 1.9 2.2 2.3 2.7 1.7

1954 - 2.7 - 2.5 -2.4 -1.9 -2.8

1962 -4.3 -4.2 -4.2 -4.0 -5.4

1963 -3.9 -3.7 -3. 8 -3.6 -4.8

1964 2.0 2.1 2.2 2.6 3.4

1965 2.1 2.3 2.4 2.8 3.6

1966 0.8 1.1 1.2 1.9 3.6

1967 -6.4 -6.2 -6.0 -5.5 -5.6

1968 -3.3 -3.2 -3.1 -2.8 -2.7

SUM

(long-
term

index) -8.1 I

:

-5.4 -4.4 0.8

i
1

- J

-8.6

Notes: Statistical information for the years 1955-1959 was not
available to us. Years 1948, 1949, 1960 and 1961 are not
included because the short-term index is a three-year moving
average centred around the previous year (that is, the index
is the moving average of years t, t-1, and t-2) . These years
are considered in SUM, though.
A positive value of the index means supply higher than demand,
and presence of conflict. A negative value indicates that
demand is growing faster than supply, and absence of antagonism.

Source: Calculated from data of Apendix 4.
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TABLE 5.5 (CONT.)

Years Set 2 Set 3 Set 3 Modified Set 5 Modified

(All deviations are ten per cent of the historical values)

1950 - 0.7

i

6. 3 2.0 12. 3

1951 - 4.7 2.6 -1.3 7.5

1952 -16.3 2.9 -8.5
|

7. 1

1953 -17.4 1.5 -10.0 5.7

1954 -18.4 -6.3 -13. 8
1

-2.0

1962 -14.5 -10.1 -13.4 - 3.7

1963 -15.3 - 9.4 -13.8 - 2.6

1964 - 5.7 3.9 - 2.4 5.2

1965 - 6.9 6.5 - 2.6 6.4

1966 - 4.9 12. 8 0.9 7.7

1967 -12.9 - 3.3 -10.4 - 2.8

1968 - 5.7 - 1.9 - 3.8 0.3

SUM
{

(long-
term

index) -147.7 -13.1 -101.3 23.9
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5.4 THE FEEDBACK EFFECT.

THE IMPACT OF INDUSTRIAL AND GENERAL GROWTH UPON

COPPER PRODUCTION AND EXPORTS.

"Copper policy has not been formed in Chile,
or in any other country, by a single decision¬
maker called a 'host country'. Rather,
policy has been the outcome of the struggle
of diverse groups, of successive administrations
and their adversaries, to maximise their own

power, position, or wealth as well as to advance
their own conceptions of the national interest
through manipulation of copper policy."

(Moran, 1974, p.169)

Before starting this discussion, it is important to emphasise

that, under no circumstances, may the contradiction between exports growth

and industrial growth be taken as equivalent to some contradiction between

a traditional landowner oligarchy and a progressive industrial bourgeoisie.

The analytical categories employed to study the seventeenth-to-

nineteenth centuries European economic development are, in this sense,

absolutely inapplicable to the twentieth century Chilean experience.

The conflict between metal and lumber industrialists during the late

1950's provides a good example to illustrate this point (Stallings, 1975,

p.230). This conflict is a reproduction in small scale of the larger

conflict between foreign trade maximisers and protectionists. Lumber

industrialists wanted lower tariffs to imports of capital goods

('essential' to their activity), while metal industrialists wanted

higher tariffs (these imports are 'competitive' with their own production).

But this is not a conflict relating only to differentials between

individual exchange rates within a complex multiple exchange rates

system. It also refers to the fields of total volume of imports and
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total volume of foreign trade. In compensation for having low

tariffs applied to their imports of capital goods, lumber industrialists

have large natural comparative advantages in their favour. Chilean

climate and soil, especially in the Southern region of the country,

are extremely good for forestry activities. Woods going from pinus

radiata to fitzroya cupressoides (a Chilean variety of larch which

grows almost as high as the North American sequoia), through several

species of the genus quercus, are profitably exported in several stages

of elaboration, and both exploitation and marketing can be considerably

improved. Natural advantages favouring production of cellulose and

paper are similarly high.

On the contrary, most metal industries are inefficient and,

even with very favourable tariff treatment for their imports, cannot

compete in markets abroad. Therefore, no matter what happens on other

grounds (or, in particular, what happens with differentials within the

multiple exchange rates system), lumber industrialists are bound to be

foreign trade maximisers, as metal industrialists are bound to be both

dependent upon low tariffs on their imported inputs, and protectionist.

Incidentally, this particular conflict also illustrates one

of our points in relation to the so-called 'national progressive'

bourgeoisie. The 'national' role- the "defence of the national interest"

in the sense this concept is employed by protectionist ideologies - is

played be metal industrialists. However, the 'progressive' role - at

least in two senses: by allowing a better allocation of scarce world

resources, and by making a higher contribution to the net foreign
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exchange availability of the Chilean economy - is played by lumber

industrialists. Metal or lumber industrialists could be either

'national' or 'progressive'. They could hardly be both, unless other

definitions for these words are adopted (Appendix 5).

5.4.1 Empirical Results, Conceptual Framework and Feedback Effect.

A main result of the analysis of multipliers was that, once-

and-for-all autonomous changes in any single exogenous variable, while

generating a change in the net foreign exchange availability, would

also provoke long-run changes in the levels of industrial output and

GDP, in the direction opposite to the change in capacity to import

(Section 4.2.4 to 4.2.6). In former sections of this chapter, we have

seen that long-term changes in foreign exchange availability, within

the context of seemingly internally-coherent historical growth

strategies, are likely to provoke shifts in the opposite direction in

the growth rates of both industrial production and GDP (Sections 5.2.5

and 5.3.4). Unfortunately, the model lias been unable to suggest a

feedback effect, that is, the existence of a causality relationship

going in the opposite direction, namely, from developments in industrial

and overall production, toward the foreign trade sector.

However, it would be completely mistaken to infer that a

relationship going from the industrial sector and the economy as a

whole, towards the copper sector, is non-existent. The number of

arguments in favour of the existence of a feedback effect is overwhelming.

First, we may accept the simplifying assumption saying that Chilean
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governments' decisions are irrelevant to long-term developments in

the world copper market (or that they do not affect the London Metal

Exchange or the United States producers' copper prices) (Section 5.2.1).

But still, some exogenous variables in the equations of copper

production and exports are government policy tools. This is the

case of the profit rate in the large-scale mines or the effective

Chilean price. Second, copper production does not depend empirically

upon investment. This is a result of the systematically low levels

of capacity utilisation in the large-scale copper mines. However, it

is possible, given some Chilean governments' initiatives, or responses

to some initiatives from the copper companies, to modify the secular

trend of capacity underutilisation, or to increase installed productive

capacity. So, both within the limits provided by the parameters of

the econometric model, and beyond the framework of the model, Chilean

governments had the ability to develop copper policies and influence the

behaviour of the copper sector. Third, and most important, the

instruments being available - policy tools, negotiations between

governments and companies, threats of nationalisation, or other long-

range measures - it is extremely unlikely that these instruments would

have not been employed, if developments in the copper sector had become

unfavourable to industrial or general growth. In other words, the

results of the econometric model and simulations suggest that, given

the particular features of the Chilean economy between the 1940's and

the 1960's?'excessive' increases in copper exports could seriously

jeopardise industrial and other activities. It would be naive to

expect that sectors negatively affected by this increase in copper exports

would not do everything they could in order to protect themselves.
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The situation is clear in theoretical terms. When we

developed the conceptual framework for the analysis of foreign trade

policy-making, in Chapter 3, we talked about three different but

interdependent fields of decision: allocation of foreign exchange

among users, determination of the volume of total imports, and

determination of the volume of net foreign exchange availability, or

capacity to import (Sections 3.11 and 3.12). We said that control of

the latter field was instrumental to exerting pressures on the other

fields, especially the second one (determination of the volume of

imports as an aggregate), if these other fields were not controlled by

sectors or groups with identical interests. On the other hand, it is

perfectly possible for these interests not only not to be identical,

but, far from that, they could easily be conflicting. The multiplier

analysis and the simulations attempting to identify antagonism between

exports growth and industrial growth in historical strategies suggest

that sectors wishing to maximise the volume of foreign trade, had

interests opposite to at least some industrial branches or industrialists'

groups. The conceptual framework suggests that sectors controlling

exchange-rates policy-making (exchange-rates being the main policy

tool in both the fields of allocation and determination of the aggregate

level of imports), and sectors with at least some influence upon copper

exports and foreign exchange availability, could have had opposite

intentions.

So far the discussion is in abstract terms. The next step

is to put together the econometric and simulation results, and the

conceptual framework, in the analysis of particular historical situations.
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Did industry have an influence upon the copper sector? Was

this influence negative? Our aim is to determine whether this

situation really occurred in the relevant period, when, whether

available influences were employed and how, and what results were

finally obtained. With only a couple of exceptions, no direct

information is provided by the extensive literature consulted (see

Bibliography). Admittedly, these secondary sources are not optimal

for this purpose, for most authors are primarily concerned with the

relations between governments and the copper companies, and related

subjects. The only exception (in addition to two lines by Vera

Valenzuela, 1961) is the already quoted paragraph by Mamalakis:

"Other, largely irrational, arguments played a
role in the treatment of the foreign copper
companies. For example, discrimination was
justified by some Chilean leaders ... because
the foreign exchange revenues from the copper
sector discouraged domestic manufacturing."

(Mamalakis, 1971, p.390)

Unfortunately, these 'Chilean leaders' are not named, nor are references

given. Mamalakis does not believe in these arguments, which he thinks

are 'largely irrational'. In fact, he is concerned with a different

problem, namely, to show that the impact of copper production and

exports would have been extremely favourable to the Chilean economy, if

import and investment policies altogether different to the historical

ones, had been followed (1971, pp.415-420). And he completely fails

to explain why better (in his view) import and investment policies were

not applied, or what really happens when less than optimal import and

investment policies are adopted. Mamalakis' argument is correct, in
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the sense that he is answering correctly the question he has asked

himself. The problem is that his question is not the most relevant.

To ask what would have happened if adequate import and investment

policies had been adopted will not contribute to explaining what

happens in real life. In the same sense that the simulation of

optimal import and investment policies using our econometric model

would yield high growth - low antagonism results which are inapplicable

to real life historical situations.

5.4.2 The 1955 Nuevo Trato, Industry and Copper Exports.

Without the necessary sources or references, it is impossible

to offer an absolutely conclusive demonstration that actual steps were

taken, sometimes, in order to discourage copper exports, for the sake

of faster industrial growth. However, at least in a couple of

occasions (the mid 1950's and the early 1960's), accumulated evidence

seems to support a strong case for this argument. The first period

we refer to is the 1955 Nuevo Trato legislation, which has been

analysed above. Here we will stress only the points pertinent to the

present discussion. About the Nuevo Trato we know that:

1. It was well-known to all sectors of Chilean public opinion

that according to reports of New York stockbrokers, Anaconda and

Kennecott would not make significantly high new investments in Chile,

as a result of the Nuevo Trato "good investment climate".

"When Senator Ignacio Palma [a Falangista.
Later the Falange would become the Christian
Democratic Party], for example, tried to
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persuade his colleagues from the floor of
the Senate as to how to reconstruct the
nation's mining legislation, he waved in
his hand a stock analysis by Loeb, Rhoades $
Co. as definitive evidence about the global
strategy of Anaconda and Kennecott ...
Ironically, the brokers in question argued
that Anaconda and Kennecott felt a priority
to use available funds to diversify out of
Chile ..

(Moran, 1974, p.122, also Girvan, 1972;
Guitierrez, 1977)

2. Moran (1974, pp.195-6, and 1974b) has estimated that, if

the Nuevo Trato had not been passed by the Chilean Congress, and

negotiations between the government and the copper companies had taken

place instead, an important increase in the net foreign exchange

availability, via the copper sector, would have been obtained. Kennecott

alone would have yielded US $76 million in additional taxes, if no

agreement had been reached.

3. During the discussion of the Nuevo Trato in the Chilean

Congress, a tax reduction so high was proposed that part of it would be

collected as taxes by the United States government. That is, this

proposed fall in the potential foreign exchange availability via copper

exports would not be received by the copper companies.

"In the enthusiasm for raising profits as a means
of stimulating economic activity, Conservative
Party representatives such as Senator Larrain
Vial argued that Chilean taxes on the copper
companies should be lowered to about 31% to compete
with the depletion allowance of US and other
countries. Senator Palma of the Falangistas
informed the Senate, however, that under the Foreign
Tax Credit provisions of the US Internal Revenue
Code the difference between the Chilean rate and the
US rate (47%) would merely flow to the US Treasury
when it was remitted. The Chilean reduction would
benefit neither the US companies nor Chile."

(Moran, 1974, pp.192-3).
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Moran attributes this to the ignorance of both Senators and the

Minister of Hacienda. However, it is likely for the reply of the

Minister (which Moran refers to, perhaps without fully understanding

it), to be seasoned with a pinch of Chilean irony. To recognise openly

such a mistake would certainly be unfavourable to his political career,

to say the least. However, it is also possible that the Minister

did not indeed know the situation. He was in office for only a

couple of months, and his immediate successor, according to the opinion

of the chairman of the Industrialists' Association, was not well

prepared either.

"... Herrera [Oscar Herrera, Minister of
Hacienda between October, 1955, and
September, 1956] was a good man who did
not know too much about economic problems;
in fact he was a physical education
instructor. He usually accepted our
recommendations without hesitation. I

personally prepared the final version of
several decrees for him ..."

(Interview of Domingo Arteaga with
M.J. Cavarozzi, March, 1970, quoted by
Cavarozzi, 1975, p.299).

The fact that these two Ministers were ignorant, or not sufficiently

prepared or staffed is possibly true. However, it is quite unlikely

for all Senators of the Conservative and Liberal Parties, many of them

with international business connections, linked to United States companies,

or even "friends of Anaconda and Kennecott" (as they were called by the

companies representatives) (Moran, 1974; Burbach, 1975) to be totally

unaware of the tax structure applied to the copper companies in the

United States. In any case, the final impact of this additional

reduction in taxes, below the United States rate, if passed, would have

simply been a further reduction in the capacity to import earned via

498



copper exports, without the stimulating expansive impact in the

copper sector, which the supporters of the Nuevo Trato said these tax

concessions would provoke.

4. In the Nuevo Trato the tax rate on copper was designed

as decreasing in relation to the volume of production. However, the

volumes of production to which tax reductions would apply were below

the installed capacity in the large-scale copper mines, and below the

peak production levels of World War II. In other words, the companies

were encouraged by tax reductions to increase productions, but only

within the limits of productive capacity established almost fifteen

years before. Not only that, but after the Nuevo Trato was passed,

and acclaimed as a piece of model legislation to attract foreign

investors, no attempt was made by Chilean officials to approach multi¬

national mining corporations other than Anaconda and Kennecott, with

the view of having them consider concrete investment possibilities in

Chile (Girvan, 1972; Moran, 1970 and 1974; Vera Valenzuela, 1961).

Everything points towards suggesting that, although they did not say it,

most members of the Senate and the Congress did not want increases in

net foreign exchange availability, via higher copper exports.

5. Despite the Congress generosity with potential copper-

exports-earned foreign exchange, after the Nuevo Trato there was not a

fall in the net foreign exchange availability. Foreign capital inflows

rose, from 1957 onwards, as they had never done before. This increase

would have been even faster, if the copper companies had not been

granted high depreciation allowances by the Nuevo Trato (Mamalakis, 1971,

p.401).
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"A new era in foreign capital inflow began in
1957. One component was short-term credits
by overseas suppliers, an item that skyrocketed
during the 1957-63 period; another was US
foreign aid. Short-term credits were literally
pushed upon Chile to permit an import extravaganza
that was almost unique in the country's history."
(Mamalakis, 1971, p.408) (See also Cavarozzi,
1975, pp.292-3, 342-3).

6. It is clear that the main result of the Nuevo Trato was

neither an increase in new investment in the large-scale copper sector,

nor a decrease in the capacity to import provoked by the fall in the

'returned value' per metric ton exported (Baklanoff 1975; Girvan 1972;

Mamalakis 1971; Moran 1974; Reynolds 1965; Vera Valenzuela 1961).

The main result of the Nuevo Trato was that, with a rather modest

increase in the volume of foreign exchange availability, the internal

composition of this variable drastically changed. In fact, if we take

the five-year period 1957-1962, as compared with the five-year period

1951-1955, the increase from period to period in the net foreign

exchange availability was about ten per cent, but the role of net

foreign capital inflows as a proportion of exports more than trebled,

from 5.28% to 16.95%, as the following table shows.

TABLE 5,0.

Components of the Capacity to Import Before and After the 1955 Nuevo
Trato (million US dollars at 1961 Prices).

Variable 1951-1955 1957-1962

Exports EXPORT 2215 2147
Net foreign capital Inflows PC 117 364

Capacity to import CAPD 2009 2211
Net services payments SP 323 300

Proportion PC/CAPD 5.82% 16.46%

Proportion FC/EXPORT 5.28% 16.95%

Source: Statistical Appendix
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7. Although exact figures are not available, it is generally

agreed that the second stage of the process of import-substitution

industrialisation, centred around capital goods and consumer durables,

required substantial investments and new technologies. These

investments would be difficult to make, and the new technologies

difficult to obtain, without the contribution of foreign capital. It

has been found that, about three quarters of the total volume of foreign

capital inflows entering through the Investor Code (Estatuto del

Inversionista) between 1961 and 1969 would have been effectively

associated with some form of technological contribution (Pacheco,1972,

pp.146-150). The Investor Code was special legislation regulating

entrance of new technologies via foreign capital inflows (Bitar, 1972,

p.26; Cavarozzi, 1975, p.373. Also Burbach, 1975, and the articles

by Aranda and Martinez, Brodersohn, and Caputo and Pizarro in Pinto et_

al_. , 1972). According to Cavarozzi, most domestic industrialists were

not only unable, but also unwilling to engage themselves in a further

stage of industrial growth. Leaders of the Industrialists' Association

rejected the possibility of further industrial development supported by

the state. In what seems a contradiction in its terms, "industrial

entrepreneurs ... were reasonably satisfied with the level of industrial¬

isation which had been reached".

"The industrial entrepreneurs did not trust Ibanez
policy-makers. They were not predisposed to
meet demands made by 'unreliable interventionists'
some of whom they pictured as crypto-Marxists.
If this were not enough to dissuade them from
investing, they were reasonably satisfied with
the level of industrialisation which had been
reached. They found it economically irrational
to make large investments and to take additional
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risks for the sake of further industrialisation
under domestic control."

(Interviews of Domingo Arteaga and Eugenio
Heiremans with M.J. Cavarozzi, in Cavarozzi,
1975, p.317a. Heiremans replaced Arteaga
as chairman of the Industrialists' Association,
SFF, in 1959. Arteaga was in office between
1955 and 1959).

8. While increased foreign capital inflows appeared a possible

source for further industrial development, not all industrial branches

or groups of industrialists were keen to see direct foreign investment

developing new products and technologies or taking over established

firms. We have already seen that, according to Mamalakis (1971, p.390),

some 'Chilean leaders', possibly representing industrial interests, did

not want expansion-stimulating treatment to be applied to the copper

companies, because, in their opinion, increased "foreign exchange

revenues ... discouraged domestic manufacturing". In 1956 the official

journal of the Industrialists' Association, Industria, stated its

opposition to massive inflows of direct foreign investment. So, increases

in both the copper 'returned value' and the direct foreign investment

components of the capacity to import came under attacks from threatened

domestic industrialists.

"... in the present, the commendable goal of
attracting new capital has resulted in the
concession to foreign investors of privileges
that are not granted to their domestic counter¬
parts. It is our opinion that foreign loans
should be favoured instead of capital invest¬
ments. The latter, which are taking place under
excessively generous conditions, will prove to be
a too heavy burden for our economy."

(Industria, July 1956, quoted by Cavarozzi, 1975,
p.293).
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Official foreign loans and copper 'returned value' were channelled

towards industry mainly through the Development Corporation, or via

foreign exchange operations of the Central Bank. In contrast,

direct foreign investment went to the receiving firm without passing

through intermediaries. Nineteen fifty-nine and 1960 were the first

years in the whole history of CORFO during which not a single project

was launched (Cavarozzi, 1975, p.358).

9. Moran (1974, 1974b) has convincingly argued that the

Nuevo Trato was a propaganda tool of the Conservative and Liberal Parties,

representing the interests of Chilean business groups. The 'good

investment climate' and the 'automatic incentives' implicit in policies

such as tax reductions, high depreciation allowances, facilities for

remitting profits abroad, etc., when applied to Chilean businesses, would

be as good for the economy as a whole, as when applied to the copper

companies, ran the argument of Conservatives and Liberals. However, the

accumulated evidence mentioned above is perfectly compatible with a

rather more complex or complete explanation than Moran's. In fact,

some groups of industrialists, in addition to the propaganda effect,

could have been interested in the Nuevo Trato precisely because it was

very unlikely that the Nuevo Trato would provoke increases in the

capacity to import, or at any rate, it would be very unlikely that the

Nuevo Trato would provoke increases in the capacity to import via copper

exports.1 Without these increases, their share of the tiny domestic

1 In addition to the differences in interests which are discussed

below, it is possible that there were also differences between
industrialists in their perceptions about what would be the copper
companies' reaction to the Nuevo Trato.
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market would have not been threatened by increased 'competitive'

imports. 'Competitive' imports would have increased, had the Chilean

government secured an increased copper 'returned value' by tough

bargaining with the companies. According to our interpretation,

the Nuevo Trato would have been supported, or at least would have not

been opposed very strongly, by sectors wishing to avoid increases in

the foreign exchange availability.

Some groups of industrialists would wish for all increases

in the capacity to import to be avoided, no matter the cost, while some

others would be interested in reducing only the amount of foreign

exchange coming via the copper sector. Among the former are possibly

sectors wishing to reduce the overall dimension of foreign trade. We

have seen that this would be, for example, the position of some metal

industrialists, and, among them in particular those selling machine

tools to the lumber industry (Stallings, 1975, p.230). The position

of these metal industrialists would be especially jeopardised by attempts

to eliminate the multiple exchange rate system and substituting a

unique exchange rate for it (a policy recommended by the 1955-1956

Klein-Saks Advisory Mission and included in the programme of the

Alessandri administration). Domingo Arteaga, chairman of the

Industrialists' Association from mid-1955 onwards, openly supported the

Nuevo Trato (Moran, 1974, p.195). Cavarozzi has shown that Arteaga

came to office as the conclusion of a conflict between the old group of

industrialists, (represented by W. Miiller, who had a critical position

in relation to the Nuevo Trato), and a new generation, where metal

industrialists played a leading role. Arteaga and the metal industrialists,
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grouped in the Association of Metal Industrialists (ASIMET) shared

identical views for a long period before 1955 (Cavarozzi, 1975,

pp.246-254). Another view within SFF, presented also by a metal

industrialist (Simonetti), was extremely favourable to the Development

Corporation (Burbach, 1975, pp.86-7, 243), and in a way perfectly

coherent with our interpretation of the Nuevo Trato, Simonetti had a

critical position in relation to it (Moran, 1974, p.191). Eugenio

Heiremans, vice-chairman of SFF between 1955 and 1959, and chairman

after that, was also a leading member of ASIMET.

Among industrialists wishing to reduce not all foreign exchange

earnings, but only earnings obtained via the copper sector, were possibly

all sectors not interested in increases in the copper 'returned value'

(which is exactly opposite to the position of Simonetti), but interested

instead in a further stage of industrial development, supported by

direct foreign investment. These sectors, just like most industrialists,

were interested in some degree of protection of their share of the domestic

market. But, at the same time, they felt able to play a role in a new

stage of the process of import-substitution industrialisation, as

associates of foreign capital. Which, incidentally, put them in

contradiction with the leadership of the Industrialists' Association.

This was the case of groups which reached agreements with United States

large companies, in the late 1950's and early 1960's, such as the

Edwards group with International Basic Economy Corporation (IBEC) in

IBEC Chilena; the Yarur group with the Chase Manhattan Trust Corporation,

in textiles and banking; or the Said-Aldunate group with Phelps Dodge, in

Cobre Cerrillos (Burbach, 1975, pp.162-3, 258-9). The head of the
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Department of Studies of the Edwards Bank, part of the Edwards group,

defended the Nuevo Trato in a book published 12 years after (Undurraga,

1967). His position contradicts Moran's (1974) theory of the changing

balance of power, according to which leading Chilean economic sectors

and groups rejected the Nuevo Trato long before 1967.1

Another group of industrialists, certainly a minority among

them, was interested in foreign trade maximising. The same as Simonetti,

they should be critical in relation to the Nuevo Trato, but, differently

to Simonetti, they would not require strong state support. This was

the case of the lumber industrialists, or, in general, of industrial

groups with large comparative advantages in relation to foreign

competition. Fortunately, we do have evidence about their position in

relation to the Nuevo Trato: they opposed it in very strong terms.

Senator Duran of the Radical Party, chairman of one of the largest

Chilean cellulose industries (Industrias Forestales, S.A., INFORSA),

said in relation to the Nuevo Trato:

"I think that no law proposed can ever have
been so anti-Chilean, and I believe that
there has never been a legislative proposal
more favourable to the monopolies than to the
general interests of the country."

(Gutierrez, 1977, p.62)

This is also the case of G. Amunategui (1968), who was both
a director of a textile industry (first stage of the import-
substitution process), and an associate of the Said group
(themselves linked to foreign capital) as director of a
chemical industry (Burbach, 1975).

506



5.4.3 A Summary of Findings about Industry and the Nuevo Trato

A very small number of elements seem to explain the

positions of different sectors or groups in relation to the Nuevo

Trato. These elements are the role played in the process of import

substitution industrialisation, the strength in relation to foreign

competition, and long-term interests in relation to overall volume of

foreign trade, and association with either the Development Corporation

or foreign capital. Five different sectors or groups can thus be

identified: most metal industrialists, linked to the leadership of

SFF, associates of foreign capital, the former leadership of SFF,

those associated with or dependent on CORFO, and sectors enjoying

large comparative advantages. The following classification could

prove helpful:

SECTOR OR GROUP: Most metal industrialists, Association of Metal

Industrialists (ASIMET), the leadership of SFF.

Role played in import substitution industrialisation: Linked to

second stage, but with strong hesitations about its future

course of development. They opposed both further government

participation and high incentives to foreign capital.

Position in relation to foreign competition: Extremely weak.

Interests in relation to overall volume of foreign trade: Minimisers.

Attitude in relation to Nuevo Trato: Unconditional support.

Spokesmen: D. Arteaga, E. Ileiremans.
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SECTOR OR GROUP: Associates of foreign capital.

Role played in import substitution industrialisation: Second stage,

supported by foreign capital.

Position in relation to foreign competition: Strong, indifferent

or weak.

Interests in relation to overall volume of foreign trade: Relatively

high. Supporters of higher foreign exchange availability via

capital imports.

Attitude in relation to Nuevo Trato; Unconditional support.

Spokesmen: S. Undurraga (Edwards group). G. Amunategui (Said Group).

SECTOR OR GROUP: Former leadership of SFF.

Role played in import substitution industrialisation: First stage,

connected to CORFO.

Position in relation to foreign competition: Not very strong, but at

any rate stronger than the position of metal industrialists.

They are less in need of tariff barriers and other forms of

protection.

Interests in relation to overall volume of foreign trade: They are

interested in volumes relatively low, but they are not minimisers.

Attitude in relation to Nuevo Trato: Critical.

Spokesman: W. Miiller.
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SECTOR OR GROUP: Associated with or dependent upon CORFO.

Role played in import substitution industrialisation: Consumer

durables and intermediate goods. Interested in second stage,

supported by state participation through CORFO. Therefore,

interested in higher copper exports.

Position in relation to foreign competition: Weak in consumer

durables. Relatively stronger when relying on low prices of

domestic materials (as copper).

Interests in relation to overall volume of foreign trade: Relatively

low, but they are not minimisers. CORFO support and low prices

of domestic materials enable them to compete in the Latin

American market.

Attitude in relation to Nuevo Trato: Critical.

Spokesman: A. Simonetti.

SECTOR OR GROUP: Sectors enjoying large natural comparative advantages.

Role played in import substitution industrialisation: Not particularly

linked to one stage or the other. They are relatively efficient

independently of government support, or tariff protection.

Position in relation to foreign competition: Very strong. They are

able to compete profitably even in foreign markets.

Interests in relation to overall volume of foreign trade: Maximisers.

Attitude in relation to Nuevo Trato: Very critical.

Spokesman: J. Duran (Lumber, cellulose, paper industries).
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This summary clearly indicates that, the stronger the

position in relation to foreign competition, and the higher the total

volume of foreign trade the sector or group is interested in, the

stronger the opposition to the Nuevo Trato will be. The exceptions

to this rule are associates of either foreign capital or CORFO, who

need and support increases in net foreign exchange availability via

either increases in net inflows of foreign capital, or increases in

copper revenues, respectively. (By law a share of copper revenues

went to CORFO industrial projects).

According to this interpretation, industrial sectors or groups

were not misled by their own rhetoric, nor was the Nuevo Trato passed

thanks to the propaganda efforts in its favour. The Nuevo Trato and

a low level of foreign trade were in the interest of industrial sectors

very weak in relation to foreign competition. Consequently they

supported the Nuevo Trato. Anything different to the Nuevo Trato, and

high volumes of foreign trade, were in the interests of groups strong

in relation to foreign competition. Consequently they opposed the

Nuevo Trato'. As most industrialists were weak rather than strong, in

relation to foreign competition, the Nuevo Trato was passed. This

result completely contradicts Moran's balance of power theory, and his

idealist explanation of the Nuevo Trato, in terms of propaganda, final

beliefs in the own rhetoric, and self-deception (1974). Our analysis

suggests that foreign trade maximisers supported foreign trade maximisation,

and therefore opposed the Nuevo Trato; foreign trade minimisers supported

foreign trade minimisation, and therefore supported the Nuevo Trato;

associates of foreign capital supported increased net inflows of foreign
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capital, and therefore supported the Nuevo Trato; and associates of

CORFO supported increased copper export revenues, and therefore

opposed the Nuevo Trato. Nobody fooled himself, or at least none

of the principal actors of the drama fooled himself. There was not

self-deception, nor final beliefs in one's own rhetoric. ' Indeed,

the only ones who fooled themselves were both Moran (1974), and authors

and politicians who denounced the Nuevo Trato because it did not

increase copper export revenues sufficiently as to boost import sub¬

stitution industrialisation (thus adopting a position of support to

industry which was not wanted by most industrialists).1

Both associates of CORFO and associates of foreign capital

were interested in a higher volume of net foreign exchange availability.

However, the importance of how this increase in foreign exchange

availability is obtained should not be underestimated. Intermediaries

and final recipients are completely different, according to whether

capacity to import increases via copper exports or via foreign capital.

The Nuevo Trato is not the only nor the most curious example of trade¬

off between increases in the value of copper exports and increases in

the net inflow of foreign capital. In 1966, the Chilean government

authorised the sale of 100,000 tons of copper to the United States

1
By the way, this result allows us to note how authors use
selectively the information available to them, according to their
personal view or the point they are trying to make. Moran (1974)
does not mention Duran's position in relation to the Nuevo Trato,
although he must have known it, for he quotes the respective official
"Historia de la ley". Gutierrez (1977), who provides the
information about Duran's position, does not mention the 1961 threat
of nationalisation by leading members of the Conservative Party,
despite knowing about them (lie lists Moran's book in his bibliography,
where Moran gives a crucial role to these threats).
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strategic stockpile, at a price six dollar cents below the current

price (36 instead of 42). In compensation, the US government through

AID would lend $10 million to the Chilean mining industry (US Congress-

House, The Stockpile Programme and its Relationships to the Domestic

Mining Industry, Subcommittee on Mines and Mining, Committee on Interior

and Insular Affairs, 89th Congress, 2nd Session, Washington D.C.,

Government Printing Office, 1966, mentioned by Reddy, 1967, pp.116, 137).

In other words, the Chilean government was giving away $12 million in

value of copper exports (admittedly, only part of that would be

collected as taxes), in exchange for $10 million of increase in the net

inflows of foreign capital.1

5.4.4 A Gap Between Tacit Positions and Explicit Statements.

Why, if an increased capacity to import is not convenient for

some industrial groups - or for most of them - are increases in

foreign exchange revenues not attacked directly, but instead affected

groups resort to, 'Machiavellian' tactics, in the words of Moran (1974,

p.131)? Quite simply, because, as we said before, to identify a high

capacity to import with economic welfare is a very old Chilean habit of

mind, going back at least to the classically-oriented export economy of

the nineteenth century (Jobet, 1955; Kinsbruner, 1965; Will, 1964).

1 Foreign trade minimisers and associates of foreign capital presented
a united front in support of the 1955 Nuevo Trato. The increased
inflows of foreign capital received by manufacturing industry during
the 1960's, which represented a quantitative, but not a qualitative
difference in relation to former periods, suggest that the 1955
united front may not have been a unique accident, but rather only a
link of a chain of increasingly coincident interests, this convergence
reaching its peak in the late 1960's (See Appedix 5). However,
this association may have disappeared by the late 1970's.
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The Depression and the import-substitution industrialisation

reinforced this identification. The main theoretical support of

import-substitution industrialisation lies precisely in notions such

as the "secular deterioration of the terms of trade of primary

commodities", or the "price instability of primary commodity exports

in world markets", both leading to the concept - at least in the

Chilean context - that foreign exchange is 'scarce' (Ellsworth, 1945;

Prebisch, 1959). With such a respectable background (which is also

the background of the Chilean theory of dependencia), to talk openly

against increases in the capacity to import would be considered almost

as an offence of high treason. Moreover, for industrialists enjoying

high tariff protection, to speak against increases in the capacity to

import would be equivalent to putting the rope around their own necks.

Imports of 'essential' industrial inputs are encouraged, and imports of

'competitive' goods are punished by the multiple exchange rates system

and all foreign trade regulations, precisely on the ground that

industrialisation is the best strategy to deal with the problem of

foreign exchange scarcity. For a Chilean industrialist, speaking

against increases in the capacity to import is the same as speaking

against the whole framework of state protection to industry, and,

therefore, it is equivalent to undermining the very same foundations of

its own economic sector.

5.4.5 Industry and Copper Exports, and the 1961 Threats of
Nationalisation.

The same conceptual framework as that applied to the analysis

of the position of industrial and other groups in relation to the 1955
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Nuevo Trato, could be employed to discuss the 1961 threats of

nationalisation of the large-scale copper mines, by leading members

of the Conservative Party.

1. We are unable to show that the supply of industrial goods

had been growing at the same rate as, or faster than the demand for

industrial goods, between 1955 and 1961. Data for aggregate private

consumption, a variable essential to estimate demand for industrial

goods, were not available to us for the period 1955-1959. However,

it is evident that, if supply had been growing at the same rate as

demand, or faster, there would be as many industrialists wishing to see

a reduction in the capacity to import in 1961, as there were in 1955,

or even more. The 1955-1961 period was extremely bad for industry.

Its output grew in these six years only 11 per cent, while total imports

grew by 44 per cent. Demand for domestic industrial goods was

depressed, both as a result of anti-inflationary programmes, and due to

the increase in imports (the 'import extravaganza' mentioned by

Mamalakis, 1971, p.408). Since imports of intermediate and capital

goods almost doubled, while imports of basic consumer goods fell, not

all the faster growth of imports in relation to domestic industrial

production can be accounted as a reduction of the local industrialists'

share of the domestic market. (Statistical Appendix). Some of the

new imports were not 'competitive' but 'essential'. On the other hand,

in the late 1950's a good proportion of intermediate and capital goods

imports could be produced locally. The degree of development of

intermediate inputs and heavy industry is revealed by the fact that

metal industrialists controlled the Industrialists' Association (SFF)
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from 1955. Therefore, although we cannot demonstrate it with

exact figures, it is quite likely that by 1961 most domestic industry

was as badly in need of further protection against foreign competitors,

as it was in 1955.

2. This possibility gets additional support from the fact that

the Nuevo Trato did not provoke a fall in the capacity to import. On

the contrary, as we have seen, net foreign exchange availability grew

by ten per cent between the five-year period prior to 1955, and the

five-year period after the Nuevo Trato. Therefore, those who hoped

that the Nuevo Trato would not bring increased foreign exchange revenues

to the economy, as some industrial groups most probably did, saw that

their hopes were not realised. In this sense the Nuevo Trato was a

failure. Expectations of groups interested in reducing the volume of

foreign trade (among them most metal industrialists] were not fulfilled.

In 1960 the process of foreign trade liberalisation, and

substitution of a unique exchange rate for the multiple exchange rate

system, which was started by the Klein-Saks Mission in 1955-1956, had

gone far enough (Behrman, 1976; Ffrench-Davis, 1973; Leftwich, 1966).

In 1958-1959 a big devaluation was planned, which would further stimulate

inflows of foreign capital. The measure was strongly opposed by some

sectors. The President of the Central Bank, who was against it, was

fired. (The row is known as conflict Vergara-Maaschke, Cavarozzi,

1975, pp.348-356). Many industrial activities were being put in

jeopardy by these foreign trade reforms. The case of metal industrialists

producing machine tools for the lumber industry, mentioned above, is a
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good example. These metal industrialists were absolutely dependent

on favourable differentials within the complex multiple exchange rates

system (Stallings, 1975, p.230). The failure of the Development

Corporation to launch any single project during 1959 and 1960 must be

interpreted as indicating the willingness of the Alessandri administration

to have direct foreign investment substituting CORFO as the most dynamic

entrepreneur. However, government attempts failed to attract massively

foreign investors. Most of the increase in net foreign capital inflows

came from short-term credits or official loans. Other Latin American

countries, even less industrialised than Chile, were receiving the bulk

of United States direct investment (Bitar, 1972; Cavarozzi, 1975). So

far, and despite its success in the elimination of the multiple exchange

rates system, the government had failed in its attempts to reconstruct

domestic industry more rationally via foreign trade reforms and direct

foreign investment. The leadership of SFF had been successful, if not

in shaping legislation to suit its best convenience, at least in

preventing foreign capital from developing new products or technologies

or taking over local firms on a massive scale.

3. Anaconda and Kennecott replied to the Nuevo Trato by increasing

copper production within the limits of productive capacity installed

during World War II. The first year when production rose above the

annual levels of 1942, 1943 and 1944, was fifteen years later, in 1959.

The increase in production in the five-year period after 1955, in

relation to the five-year period prior to the Nuevo Trato, was about 28

per cent (Statistical Appendix). The only important new investment was

the development of a new mine, El Salvador, which would replace Anaconda's
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exhausted Potrerillos. In 1959 the large-scale copper mines were

operating at full capacity, or near it. Considerable increases in

production in the future would be possible only after substantial new

investment.

According to Baklanoff (1975, pp.73-5), in 1960 the copper

companies were prepared to engage in new investment themselves, to a

total volume of 400-500 million dollars, which would have yielded

additional net foreign exchange earnings to the Chilean economy, of the

order of 1.5 billion dollars between the late 1960's and the early 1970's.

It is quite likely that these figures are very exaggerated. Baklanoff's

book, or at least the pertinent chapter, is full of inaccuracies and

mistakes. Sir Ronald Prain, Chairman of Roan Selection Trust, appears

mentioned as Sir Robert Prain (p.67), while Cerro de Pasco's Rio Blanco

ore deposit is said to be located south-east of Santiago (p.73); Rio

Blanco is in fact in the province of Aconcagua, near the city of Los

Andes, north-east of Santiago. More serious mistakes are his listing

of the discovery of the El "Salvador orebody, among the merits of the

Nuevo Trato (p.72) (El Salvador had been discovered, explored, and its

potential estimated, before the Nuevo Trato. Simply it was fully

developed after 1955, Reynolds, 1965, pp.267, 270; Moran, 1974, pp.107-8).

Further, Chilean reserves, which Baklanoff in 1975 puts as "100 million

tons or more of ore" (p.65), were above 2000 million tons of ore in

1965, (Hardy, 1969, p.33). The whole Chilean copper reserves, as given

by Baklanoff, would be exhausted in less than four years, at the average

yearly production rate of the early 1960's.1

1 Gutierrez has indicated a fifth mistake. Baklanoff puts the number
of personnel leaving the mines after the nationalisation as "over
400 Chilean ... and about 150 American and other expatriates" (p.101).
However, the total number was about 300, according to a study of the
World Bank. IBRD report no. 551-CH, Special Report on the Chilean
Economic Outlook, Vol. II, Oct. 1974. (Gutierrez, 1977, p.203).
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However, at least part of these new investment intentions by

the copper companies have been confirmed by other authors. In relation

to Kennecott, Moran mentions an important expansion programme, code-

named "the Codegua Project" (1974, pp.130-2, 202-3). Moran does not

give the amount of the proposed new investment or its impact upon

copper exports. The Ten Year Plan of C0RF0 (the Development Corporation)

for the period 1961-1970 refers to the 'intention' of investing 320 million

dollars during a period of ten years, with an increase of production in

the last year, of around 180,000 metric tons. (Also Reynolds, 1965,

p.265; and Mikesell, 1971, pp.373-4, 383, 386). In any case, it seems

clear that Anaconda and Kennecott were searching for new investment

opportunities in copper mining. None of the Chilean projects material¬

ised (until they did, in a modified shape, after the late 1960's

Chileanisation). Anaconda and Kennecott made new copper mining invest¬

ments in Montana and Utah (Baklanoff, 1975; Girvan, 1972; Mikesell,

1971).

4. Some of the reasons why the copper companies shelved their

expansion programmes in Chile were an explicit priority to diversify

out of Chile, and the failure by the Chilean Congress to guarantee by

law that the Nuevo Trato provisions would be kept unaltered during a

period of twenty years (Moran, 1974; Girvan, 1972; Mikesell, 1971).

Another reason was the threats of nationalisation, coming from leading

members of the Conservative Party, during 1961. These threats can be

considered an oddity, on several grounds. First, the Conservative

Party, at the right wing extreme of the Chilean political spectrum, had

always been a strong ally of foreign investment in general, and United
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States business interests in particular. Second, by 1961 not even

intellectuals or academics with left-wing inclinations had proposed

the nationalisation of copper. Mario Vera Valenzuela published his

book on the Nuevo Trato in 1961, a book which would become the most

essential reference work among Nuevo Trato critics. The book does

not propose the nationalisation of copper, which would be presented in

the electoral platform of the left for the first time in the presid¬

ential elections of 1964. The programme of Chileanisation launched

by the Christian Democrats in 1961, did not envisage nationalisation

either, its emphasis being on control of markets and prices, and

local refining (Mikesell, 1971, p.374). So, the first time that

nationalisation of copper was proposed by a party with the ability to

have it approved by Congress, this party was the right-wing, friend of

the United States, Conservative Party. Third, not all Conservatives

shared the pro-nationalisation position. President Alessandri did not

support his Conservative Minister of Mines on this issue, but the

Minister was not replaced either, until several months later, and then,

he was replaced ... by another Conservative. Correspondingly, the

Conservative Party did not withdraw its support to the government

(Moran, 1974, pp.200-4).

5. This apparent paradox has been partially explained by Moran

(1972, 1974). The Conservative Party offensive against the copper

companies would have been a retaliation against the Alliance for Progress'

support of Agrarian Reform in Chile. Moran's interpretation is

ingenious and well documented. Nevertheless, the Alliance for Progress'

support for Agrarian Reform cannot be charged with a general deterioration
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of relations between Chilean and United States industrial and business

interests. Important deals were being successfully concluded at

this very same time, as has already been mentioned, such as the ones

including IBEC, the Chase Manhattan Trust Corporation, or Phelps Dodge

(Burbach, 1975, pp.162-3, 258-9). Again, as was the case with the

1955 Nuevo Trato, the complete explanation could well be more complex

than Moran's. In connection with the 1961 events, there is not such

a richness of accumulated evidence, as there is in the case of the Nuevo

Trato. However, the 1961 threats of nationalisation, at a time when

the copper companies were getting prepared to make significant new

investments, are an unequivocal blow against potential further increases

in copper exports earned foreign exchange revenues. To a lesser extent,

they are also a blow against increases in direct foreign investment in

all economic activities.

In other words, in a perfectly unambiguous way, and although

they were never made effective (because they were never intended to

be made effective), the 1961 Conservative threats of copper nationalisation

played an active role in reducing the capacity to import in future years,

by discouraging new investment in copper mining and direct foreign

investment in general. By doing so, these threats would be exactly

fulfilling the expectations of most industrial groups, interested in

protecting their share of the domestic market against 'competitive'

imports. And they would be also fulfilling the expectations of the

leading groups in the Industrialists' Association, not satisfied with

"the concession to foreign investors of privileges that are not granted

to their domestic counterparts" by the Alessandri administration, but,
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on the contrary, "reasonably satisfied with the level of

industrialisation which had been reached" (Industria, July 1956, and

interviews with D. Arteaga and E. Heiremans, both quoted by Cavarozzi,

1975, pp.293, 317a). Unfortunately, there are no explicit statements

available, from leading industrialists and other businessmen, in relation

to the nationalisation threats. Except that Vera Valenzuela, a strong

critic of the Nuevo Trato and supporter of import-substitution industrial¬

isation, writing at the same time that these threats were being uttered,

and without repeating them, makes the following statement on behalf of

industry:

"... [the copper sector] provides foreign exchange
which is usually employed to import goods for the
consumption of high-income groups, goods that
otherwise would be locally produced."

(Vera Valenzuela, 1961, p.19, my translation, D.H.).

In relation to the threats, Moran only mentions two Senators and the

Minister of Mines, all members of the Conservative Pary, as defending

a position clearly popular with the rank and file of the party (1972;

1974). Naturally, most industrialists would support the right-wing

parties, Conservatives and Liberals. In any case, the objective impact

of the Conservative move probably helped most domestic industrial

activities, independently of explicit declarations or subjective feelings

of individuals.

Thus, these threats of nationalisation may have been a token

gesture, an unfriendly grimace at the United States government, in

retaliation against pressures for Agrarian Reform. But it is perfectly

possible for them to be also an effective way to oppose unwanted
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increases in the net foreign exchange availability, in particular

via higher copper exports. This interpretation is coherent with

the evidence available, and with the results of our econometric model,

analysis of multipliers, and further experimentation with the model.

The negligence - to say the least: in some cases it was

almost open rejection - with which industrial and other business

groups and their political representatives handled the possibilities of

increasing the country's capacity to import in 1955 and 1961, sharply

contrasts with their behaviour between 1946 and 1952. Members of the

Conservative and Liberal parties, and leaders of business associations,

played a fundamental role in attempts to attract direct foreign

investment to Chile in the years following World War II, and developing

a climate of opinion favourable to the 1951 Washington Agreement, and

the 1952 sales monopoly (Moran, 1974), both forceful attempts to

increase the copper 'returned value'. Before 1952 these groups and

sectors were positively interested in large increases in the net foreign

exchange availability.1 This change in attitudes is marked by economic,

political, and ideological turning points. The change followed the

exhaustion of the first ('easy') stage of import-substitution industrial¬

isation; the fall of the fourteen-year government of the coalition

headed by the Radical Party, which had formed and developed CORFO; the

beginning of the populist government of Ibanez, which would prove unable

to generate a working relationship with industrial groups, to manage

the economy, or fulfil its electoral promises; and the increasingly

generalised certainty that the days of the golden dreams of national

1 We will not discuss here Moran's (1974) explanation of the general
support received by the 1951-1952 policies. Again, as in the case
of the Nuevo Trato, its explanation is idealist, and now it runs in
terms of 'doctrinaire' and unrealistic academic positions. Again
as in the case of the Nucvo Trato, it is quite likely that this
explanation is incomplete (see section 5.12).
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industrialisation were over, and that further progress would require

increased state protection, subordination to the hegemony of foreign

capital, and domestic changes in the industrial structure, the

government administrative agencies, and the economy as a whole. A

well-defined stage in the long-term evolution of the Chilean economy,

and in the process of its integration - re-integration into the world

economy after the Depression, had been completed. Behind the fight

for preserving the own share of the domestic market, was the fight for

survival in the face of inevitable changes, and the resistance to

change.

5.4.6 The Feedback Fffect: Some Results.

We started this section saying that the discussion in terms

of the econometric model and simulations had identified a negative

impact going from changes in the capacity to import, towards industrial

and other activities (Sections 4.2.3 to 4.2.6 and 5.3.4). We asked

whether there was a feedback effect, going from industry and the economy

as a whole, toward the copper sector, which the econometric model was

unable to detect.

The analysis of the 1955 Nuevo Trato and the 1961 Conservative

threats of copper nationalisation suggests that it is perfectly possible

for this feedback effect to exist. Not detectable by the econometric

model, since it is related to long range political decisions, rather

than statistical parameters, this feedback effect could be present in

both 1955 and 1961. In both cases political decisions were taken, whose



objective effect was to protect the share of the domestic market

served by local industrialists, and threatened by an increased

capacity to import and additional 'competitive' imports. The

discussion has also illustrated the role played by the leadership of the

Industrialists' Association and by other economic groups, in relation

to several related problems, among them the second stage of

industrialisation, the long-term evolution of direct foreign invest¬

ment as part of domestic industrial activities, and the role of

government in this second stage. As we said before, if industrial and

other groups were being threatened by excessive increases in the

capacity to import, as indeed our previous results suggest they were,

it would by naive to expect that these groups would not do everything

they could, in order to eliminate the threat.

finally, it is important to stress how far our conclusions

have taken us away from a naive version of the Latin American theory

of 'dependencia'. This naive version puts the blame for Chilean under¬

development on the bottleneck to growth presented by foreign exchange

scarcity. - In particular, when applied to copper exports, this

'dependencia' theory asserts that copper 'non-returned' value (that is,

repatriated profits, depreciation allowances, and other items of

remittances abroad by the copper companies) has been the only, or at

any rate the principal cause of stagnation. This version of the theory

of 'dependencia' has been presented in general terms by Braun (1972),

and applied to the copper sector of the Chilean economy, among others,

by Barclay (1975), CODELCO, Senator Contreras Labarca, Johnson (1967a),

and Petras (1973). For detailed references, or quotations from these

authors, see Sections 2.3 and 3.7.



Our results suggest that, under the particular economic,

institutional, administrative and political conditions prevailing in

Chile between the early 1940's and the late 1960's, an explanation

exactly opposite to this naive theory of 'dependencia' would be nearer

to the truth. That is, one of the main causes of the stagnation of

the economy (or of its modest historical growth rate) during this

period, would have been an 'excessive' amount of capacity to import,

excessive in relation to the protection required by most domestic

industrialists. It is true that some programmes of economic growth

at some particular dates have been obstructed or failed as a result of

temporary restrictions of foreign exchange availability. This would

be the case of the 1953-1955 attempts to develop a further stage of

industrialisation, by increasing state protection and active state

participation. A second example would be the attempts to make the

industrial structure more rational, via foreign trade reforms and a

massive injection of direct foreign investment, between 1959 and 1961

(Cavarozzi, 1975). However, the same author has shown that these

attempts were attacked by the Industrialists' Association, on grounds

either philosophical, or practical, or both. So, even if the foreign

exchange had been available, most industrialists would have opposed

these strategies, for the short-term solutions offered by these strategies

to the respective administrations would collide with long-term industrial

interests.

We have found that, in the long-term, when increases in the

capacity to import occur, the net impact upon industrial and general

production is negative. The positive influence of 'essential' imports
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is counterbalanced by the negative impact of 'competitive' imports.

Both under the laboratory conditions of the multiplier analysis,

and under the more realistic conditions of the context of seemingly

internally-coherent historical growth strategies, in the long-term

net foreign exchange availability and industrial (and GDP) growth

tend to move in opposite directions. We have also found that it is

possible for this analytical relationship, going from the copper sector

to industry and the economy as a whole, to have a feedback effect.

Concretely, the support gained by the 1955 Nuevo Trato, and the 1961

Conservative threats of nationalisation of the large-scale copper mines,

are perfectly congruent with this possibility.

These findings are absolutely incompatible with the naive

version of the theory of 'dependencia' , mentioned above. Instead of

being obstructed by foreign exchange scarcity, economic growth (during

our relevant period of interest) would rather have faced a barrier in

an excessively high volume of net foreign exchange availability and

'competitive' imports, which would have prevented faster growth rates

of industrial and other economic activities. It would be wise for

radical Latin American social scientists, wishing to support their

political views with sound theoretical analyses, to be more critical

or selective when choosing general theories to adopt as foundations

of their positions.
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CHAPTER 6

SUMMARY AND CONCLUSIONS

"When an overabundance of silver has caused
the population to diminish and accustomed
the inhabitants to excessive spending, has
inflated both prices of agricultural
produce and labour costs, ruined the man¬
ufacturing industries in that state because
of the use which landowners and those who
work in the mines make of foreign made goods,
the silver extracted from the mines will

necessarily go straight abroad in payment of
debt; that will insensitively impoverish
the state. The widespread circulation of
money which, to begin with, had been general,
now ceases. At this point poverty and
misery appear on the scene ... This, more
or less, is what happened in Spain after the
discovery of the Indies" (Cantillon).

"Thus, in Spain there is no money, gold or
silver because they have them, and Spain is
not rich because it has riches; which makes
two contradictory truths within our Spain
and within one and the same subject"
(M. Gonzales de Cellorigo, both quotations
taken from Vilar, 1974, pp.339-340, my
translation, D.H.).

The principal question this work dealt with was the character

of the relationship between copper exports and general growth in Chile

after World War II. Was the impact of copper exports upon growth a

positive one, as every author (with only one exception) seemed either

to accept a priori, or to attempt to demonstrate with results always

unsuccessful? Or, on the contrary, was this relationship negative?
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The survey of previous works, developed in Chapter two,

showed that no satisfactory answer has ever been offered. It also

showed that any attempt to find this answer required a thorough

study of the working of the internal variables of the economy, so

as to allow us to identify the final destiny of the copper exports

'returned value'. The survey of former works also suggested that

the analysis of political elements and particular interests and

attitudes of concrete sectors and groups could provide helpful

material relevant to answer the questions involved.

The study of the internal variables of the economy was

carried out in Chapter three. It became clear that earnings from

copper exports were used to finance imports up to the point where no

reserves of foreign exchange were left. These imports had an

ambivalent effect upon domestic production. On the one hand, they

would provide capital goods and intermediate inputs essential to

local industry. On the other hand, part of these imports would be

formed by goods competitive with domestic industrial production. A

complex multiple exchange rates system (in addition to other policy

tools) had been developed to stimulate imports of essential goods,

and discourage imports of competitive goods. However, even if

policy-makers were keen to establish exchange rates completely

satisfactory to industrialists, several barriers made this objective

something impossible to reach (preferences of consumers, the elusive

frontier between 'essential' and 'competitive' imports after the

early 1950's, IMF advice, and anti-inflationary monetary policies all
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conspired against this objective). Both the large-scale copper

sector and the industrial sector worked at very high rates of

excess capacity, despite the strong protection enjoyed by local

industry. The subsidiaries of Anaconda and Kennecott, owners

of the large-scale copper mines, were engaged in a long-term con¬

flict with local governments, with the net result that the parent

companies tried to diversify out of copper and Chile.

Several of the points mentioned above were integrated in

a comprehensive conceptual framework for the analysis of copper and

foreign trade policy-making. This conceptual framework, which

included also political elements and the analysis of particular

interests of sectors and groups, was tested by applying it to the

study of short-term historical periods.

In Chapter four, the conclusions reached about the working

of the principal internal variables of the economy were applied to

the specification of a simultaneous equations econometric model. It

was expected that only such a model would work out the complete impact

of changes in the volume of foreign trade upon variables such as

industrial production, fixed investment or GDP, as well as the complete

feedback effect, of changes in industry-1inked variables upon the

foreign trade sector. A very large number of specifications was

tested, practically every conceivable specification capable of empirical

testing with the statistical data and computer software available.1

1 We selected 112 regressions for inclusion in Chapter four and
Appendix 1, not considering the 160 equations of the switching
regressions - time varying parameters exercise for the submodel
of imports, discussed in Section 4.3.3.2.

530



Both the specifications of the stochastic equations finally selected

for inclusion in the complete model, and the identities of the model,

rest heavily upon the qualitative elements discussed in Chapter three.

The complete model was tested again, now as a whole, by

means of comparing its deterministic control solution with the res¬

pective historical series, and with control solutions of other models.

The results were generally satisfactory, though the model admittedly

could be improved. Research in order to improve the control solution

performance of the model was reported in the last sections of Chapter

four. We proposed some slight modifications of the model, and

suggested the study of larger changes as a matter of further empirical

research.

The analysis of multipliers allowed us both to study the

behaviour of the model and some of its properties, and to reach con¬

clusions which anticipated future developments. Differences between

results of partial and general analyses became evident. Reduced-

form elasticities were different to elasticities calculated from the

structural equations, even in the short-run. Elasticities differed

not only in amount, but sometimes also in sign. However, important

features identified in the qualitative discussion of Chapter three or

during the estimation of structural equations were confirmed by the

analysis of multipliers. That was the case, for example, of the

negative impact of the rate of profit upon copper production in the

Gran Mineria, or the speculative character of the demand for imports
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of capital goods. Simulations of permanent changes in individual

exogenous variables allowed us to conclude that the potential

instability of the model would not impair the results obtained by

the analysis of multipliers. But the most fruitful results were

provided by the long-term multipliers. It was possible to separate

important from unimportant exogenous variables, in terms of their

long-term effect upon endogenous variables. Exchange rates and the

effective Chilean price of copper are important, but the London

Metal Exchange price, the rate of profit in the large-scale copper

mines, or flows of foreign capital, are not. In relation to time-

path patterns of long-term effects, several patterns were identified.

Finally, the long-term multipliers showed that foreign

trade variables and industrial production moved in opposite directions.

Increases or decreases in exports, capacity to import, and total

imports (these three variables move together) were followed by

decreases or increases, respectively, in industrial production. This

pattern of response always occurred, independently of which was the

exogenous variable that provoked the change in the endogenous foreign

trade variables. Fixed investment and GDP moved in the same direction

as industrial production. The feedback effect, from industry to

foreign trade, was also a negative one. That is, autonomous changes

in exogenous variables which, according to the structural equations,

affect industrial production (the exchange rate applied to imports of

intermediate goods, the exchange rate applied to imports of capital

goods and consumer durables, or, indirectly, the rate of growth in the
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money supply), provoked movements of one sign in industry, and the

opposite sign in foreign trade. However, this feedback effect

worked through the impact of industrial production upon non-copper

exports. Since, in terms of the control solution performance of

the model, it would be more convenient to keep non-copper exports

as exogenous to the econometric model, the long-term multipliers

have not been accepted as providing a definitive proof of the

existence of a feedback effect.

After testing the model and determining its main properties,

the model was applied to the simulation of the long-term effects of

policies and strategies actually proposed and attempted during our

period of interest (in Chapter five). Copper, foreign trade, and

other economic policies connected to the 1951-1952 Washington

Agreement - copper sales monopoly, the 1955 Nuevo Trato, and copper

expansion programmes of the 1960's, were simulated. These exercises

provided information about the nature of different historical policies

and strategies, in terms of their long-term effect upon foreign trade,

industry and general growth, stability, internal consistency of the

policies, etcetera. More important, with no exceptions, all results

(fifteen simulations were run) showed the existence of trade-offs

between the long-term growth rate of industrial production and the

long-term growth rate of foreign trade variables. Every strategy

having one of these long-term growth rates higher than the respective

rate in the control solution, had the other long-term growth rate
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below the respective control solution value. This result was

confirmed when looking only at feasible solutions, and also when

considering only solutions within a particular historical set of

policies or strategy. The existence of a negative relationship

between copper exports and industrial and general growth, which

already appeared in the analysis of multipliers, had been confirmed

by the simulation of actual policies and strategies.

In order to define this contradiction between exports and

industrial growth, in terms of the empirical variables used in the

model, we distinguished between conflict characterised by the

presence of excess supply over demand in the domestic market for

industrial goods, and conflict in an equilibrium market with high

rates of excess capacity in the industrial sector. We said that,

due to lack of statistical data, only the first class of conflict

could be empirically identified and measured. For this first class

of conflict between exports and industry, defined as sustained excess

supply over demand in the domestic market for industrial goods, we

defined short- and long-term indices of antagonism, and obtained

their values for each feasible solution of the policies simulations.

We found that, in the long-term, the conflict thus defined would be

eased by the 1955 policies and strategies, and worsened by the 1960's

copper expansion programmes. Since the long-term impact upon general
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growth was the lowest for the 1955 strategy, and the highest for

the 1960's programmes, this result suggested that a direct relation¬

ship existed between long-term general growth and long-term antagonism

as defined by us. But the conflict would also be present if the

1955 strategy were applied, not in the form of excess supply, but

under the form of high rates of capacity underutilisation. The

low growth rate of GDP and the low long-term index of antagonism in

the 1955 strategy had been obtained thanks to negative growth rates

of industrial production, and therefore thanks to the highest rates

of excess capacity in industry. Thus, the 1960's programmes

strategy provoked one class of conflict in the long-run, while the

1955 strategy provoked another class of conflict. But conflict was

present in both cases.

In the last sections of Chapter five we combined the

comprehensive conceptual framework developed in Chapter three, which

included political elements and particular interests of sectors and

groups, with the econometric and simulations results. This combined

approach was used for analysing the positions behind the passing of

the 1955 Nuevo Trato law by the Chilean Congress, and the 1961 threats

of nationalisation of copper uttered by leading members of the

Conservative Party. In relation to the 1955 Nuevo Trato, we found

that the attitudes of different groups or sectors of industrialists

(or other business sectors of political groups connected to industry)

were coherent with the relative grade of strength of the respective
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sector or group in relation to competitive imported production (and

therefore, with the volume of foreign trade that the sector or group

considered optimal), or, alternatively, with dependency upon the

support of the Development Corporation (CORFO) or links with foreign

capital. Five different groups of industrialists could be clearly

identified. , The feedback effect, going from industry-1 inked variables

to foreign trade, which could not be definitively identified by the

econometric model, would work through long range political decisions,

such as those behind the 1955 Nuevo Trato, or behind the 1961 threats

of nationalisation. In the latter case, although the rhetoric is

different, the substantive issues are the same. Industrialists

unable to cope with higher imports of competitive goods, which

threatened their share of the small domestic market, would prefer to

forgo or discourage increases in copper-exports-earned foreign

exchange. This was a policy which could not be openly defended, for

this would have damaged the foundations of the state-supported process

of import-substitution industrialisation.

This research has showed that, contrary to the 'received

doctrine' or popular beliefs, the relationship between copper exports

and industrial and general growth, in post-World War II Chile, was not

positive but negative. Particular economic, political, institutional

and administrative features of Chilean society during the relevant

period explain this apparently 'odd' result. .Since these particular

features cannot be assumed a priori as also being present in other

primary producer countries, or even other periods of Chilean history,
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our conclusions should not be projected acritically to other cases

or periods. For the same reason, this work takes the view that

cross-section studies of the relationship between exports and growth,

including many different countries, cannot be considered very helpful.

Another way of expressing the principal conclusion of this

work is saying that further growth of the economy was not jeopardised

by a limited availability of foreign exchange. However, this is

not equivalent to saying that the cause of economic stagnation during

the period was an excessive amount of copper-exports-earned foreign

exchange (such a conclusion would be as false and simplistic as the

opposite view, held by the Latin American 'dependencia1 theory that we

have criticised above). The econometric model and simulations

identified a negative relationship between increases in foreign

exchange availability and general growth. But we should not conclude

that this was the cause of stagnation. Excessive foreign exchange

availability appears in the foreground as a result of how the model

has been built. But other features of the economy, which have been

explicitly mentioned in the research and included among the foundations

of the econometric model, could equally be blamed for the conflict

between competitive imports and local industrial production for the

domestic market, from where the conflict between exports and

industrial growth, and stagnation in the long-run, developed. Among

the features which could equally be blamed are the small size of the

domestic market for industrial goods, and the barriers preventing the
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extension of this market, or the efforts of import-substitution in

industrial branches which would never become efficient, or the

inability of the economic authorities to accumulate reserves of

foreign exchange or to counteract the preferences of consumers for

imported goods.

Since in-depth discussion of these questions is not really

relevant to the conclusions of this research, only a brief description

of them will be made here. The domestic market for industrial goods

is small despite industrialisation, because import substitution

neither increased substantially employment opportunities (it com¬

pensated for the decline of export activities), nor required a higher

demand (since it attended demand which had been attended previously

by imports). Development of industrial branches and sub-branches

which would never become efficient was undertaken, and development

of branches with high comparative advantages was not systematically

and distinctly encouraged, because a distorted price and exchange

rate system gave the wrong signals to decision makers. And also

because concrete private groups with a strong voice in policy making

were allowed to push forward their own particular interests beyond

social cost-benefit considerations, or politicians disregarded long-

term planning horizons. Very much the same reasons explain

institutional failure in accumulating foreign reserves. High

consumer preferences for imported goods are due to a number of reasons,

from actual real better quality through to their character of status

symbols. Wrong economic policies and decisions were supported and
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their impacts reinforced by nineteenth century and earlier

ideological notions linking together high foreign exchange avail¬

ability and general welfare. The Chilean versions of both

'desarrollo hacia adentro' ('inward-oriented development') and

•dependencia' developed at least partly from these ideological

notions.

Due to exactly the same reasons, the negative relationship

between copper exports and economic growth identified in this work

should not be interpreted as the basis for policy recommendations

suggesting export cuts as a means to stimulate growth. Proposing

policy measures is not included among the objectives of this research.

Although the econometric model can be used for identification of

optimal policies, this should not be undertaken using simulations.

Other procedures would be more efficient and should be preferred.

Results of this search for optimal policies cannot be predicted here,

but there is no doubt that policies of industrial development cannot

rest upon the division between 'essential' and 'competitive' imports

any longer. The correct analysis should rest upon the division

between efficient and non-efficient industrial activities, where

efficiency should be understood in terms of competitive ability in

both domestic and external markets under reasonable (that is, fairly

small) protection against foreign substitutes.

To a large extent, the possibility of application of this

model to other countries remains very much of an open question.

*
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Thorough analyses of the countries proposed appear as absolutely

necessary. However, the possibility of generalisation cannot be

ruled out a priori. Probably this model does not apply to economies

with a very low level of industrialisation, and we would expect that

the foreign trade sector of modern, efficient, small open economies

responds to influences fairly different to those working in the

Chilean case. But still, many primary, commodity producer countries

fall between these limits.

The quotations from Cantillon and Cellorigo, presented at

the beginning of this chapter, were written for describing a

situation three and a half centuries before our period of interest.

But they refer to a country which was the father of the Chilean nation,

during the epoch when this Chilean nation was precisely being formed.

Despite the obvious differences, to be expected when the large span of

time is considered, there are in these quotations elements which could

well be used for describing the conclusions of our work. We have the

suspicion that not all the similarities are coincidence, but the

question is left open, since this is not a field where we can go now,

nor a problem that we can solve here.
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APPENDIX 1

SOME ACCEPTABLE EQUATIONS NOT USED IN THE COMPLETE MODEL, AND
UNSUCCESSFUL EQUATIONS MENTIONED IN CHAPTERS FOUR AND FIVE.

All variables used previously as described above.
New variables are described as they appear.

Production in the large-scale copper mines (Gran Mirteria)

Equation 1: R : 0.8186; DW: 0.9686; n: 19; OLSQ; years: 1949-1967.

GMC = 154.435 - 0.620 ACCUM(-l) + 131.9 RATE
(128.412) ( 0.484) (213.3 )
( 1.203) (-1.282) ( 0.618)

183.8 RATE(-l)
(121.3 )
(- 1.514)

- 386.1 RATE(-2)
(161.6 )
(- 2.390)

+ 147.5 EFCHP(-l)
(151.7 )
( 0.973)

- 475.0 RATE(-3) - 450.6 RATE(-4) -229.8 EFCHP +
(167.2 ) (202.7 ) ( 317.5 )
(-2.842) (- 2.223) (- 0.724)

+ (447.3 EFCHP(-2) + 669.4 EFCHP(-3) + 814.0 EFCHP(-4)
(189.6 ) (179.8 ) (277.2
( 2.359) ( 3.723) (2.936)

Equation 2: Rz: 0.9031; DW: 2.7554; n: 18; CORC, r: 0.90725;
years: 1950-1967.

GMC = 493.407
(321.372)
( 1.535)

+ 39.83 RATE(-2)
(265.1 )
( 0.150)

_ 117.6 EFCHP(-l)
(299.4 )
(- 0.393)

0.196 ACCUM(-l) ■

( 0.237)
(-0.826)

- 27.62 RATE(-3)
(219.2 )
(- 0.126)

- 61.36 EFCHP(-2)
(344.8 )
(- 0.178)

284.3 RATE

(200.6 )
( 1.417)

+ 143.8 RATE(-1) +
(246.2 )
( 0.584)

- 58.52 RATE(-4) - 121.3 EFCHP -

(165.4 ) (267.3 )
(- 0.354) (- 0.454)

+ 47.32 EFCHP(-3) +208.5 EFCHP(-4)
(311.0 )
( 0.152)

(265.3 )
( 0.786)
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Net service payments (or net factor payments) abroad

Equation 3: : 0.8283; DW: 1.7264; n: 18; CORC, r: 0.21074;
years: 1952-1969.

SP = 48.08 + 0.01234 SUM + 0.02825 SUM(-l) + 0.04773 SUM(-2) +
(13.56 ) (0.01448) (0.02418) (0.02921)
( 3.546) (0.852 ) (1.168 ) (1.634 )

+ 0.07078 SUM(-3) + 0.9739 SUM(-4) + 0.1276 SUM(-5) + 0.1613 SUM(-6) +
(0.2984 ) (0.2682) (0.02418) (0.02921)
(2.372 ) (3.631 ) (5.653 ) (6.721 )

+ 0.1986 SUM(-7) + 0.2395 SUM(-8)
(0.3719) (0.5951)
(5.340 ) (4.025 )

Equation 4: R^: 0.8316; DW: 1.6351; n: 18; CORC, r: 0.27806;
years: 1952-1969.

SP = 45.82 + 0.04298 FC + 0.07818 FC(-l) + 0.1056 FC(-2) +
(14.29 ) (0.02293) (0.03718) (0.04288)
( 3.207) (1.874 ) (2.103 ) (2.462 )

+ 0.1252 FC(-3)+ 0.1371 FC(-4) + 0.1411 FC(-5) + 0.1374 FC(-6) +
(0.04037) (0.03095) (0.02215) (0.03691)
(3.102 ) (4.428 ) (6.372 ) (3.723 )

+ 0.1259 FC(-7)+ 0.1066 FC(-8)
(0.07193) (0.1183)
(1.751 ) (0.901 )

Equation 5: R^: 0.8345; DW: 1.6816; n: 18; CORC, r: 0.22878;
years: 1952-1969.

SP = 47.36 + 0.03790 FC + 0.06944 FC(-l) + 0.09462 FC(-2) +
(14.58 ) (0.05896) (0.09388) (0.1049 )
( 3.247) (0.643 ) (0.740 ) (0.902 )

+ 0.1134 FC(-3) + 0.1259 FC(-4) + 0.1320 FC(-S) + 0.1318 FC(-6) +
(0.09231) (0.05807) (0.03228) (0.1026)
(1.229 ) (2.168 ) (4.090 ) (1.285 )

+ 0.1252 FC(-7) + (0.1122 FC(-8) + (0.0064 BAL + (0.0091 BAL(-l) +
(0.2105) (0.3441) (0.0542 ) (0.0992)
(0.595 ) (0.326 ) (0.1188 ) (0.0918)

+ 0.0080 BAL(-2) + (0.0031 BAL(-3) - 0.0055 BAL(-4) - 0.0179 BAL(-S) -

(0.1355) (0.1640) (0.1856) (0.2020)
(0.0590) (0.0191) (-0.0296) (-0.0885)

- 0.0340 BAL(-6) - 0.0540 BAL(-7) - 0.0776 BAL(-8)
(0.2155 ) (0.2290) (0.2462)
(-0.1580 ) (- 0.2357) (-0.3153)

542



Imports of capital goods (in Chilean currency)

Equation 6: R2: 0.9387; DW: 1.5863; n: 23; CORC, r: 0.70457;
years: 1947-1969.

IMPK2 = 4250.46 + 0.733 FIX - 678.725 ERK
(2822.14 ) (0.09998) (411.474)
( 1.506) (7.335 ) (- 1.650)

Equation 7: R2: 0.9324; DW: 1.5810; n: 23; CORC, r: 0.71401;
years: 1947-1969.

IMPK2 = 2715.74 + 0.742 FIX - 413.534 ERKD
(3440.55 ) (0.108) (529.020)
( 0.789) (6.847) (- 0.782)

Investment

NCOT : non-copper taxes.
CORFO : loans of the Development Corporation to industry.

Equation 8: R^: 0.9640; DW: 1.6377; n: 17; OLSQ; years: 1944-1960.

FIX = - 9480.19 - 550.041 NCOT(-l) + 1.234 CORFO(-l) - 2.038 INDP -

(2416.65 ) (308.803) (0.762) (1.206)
(- 3.923) (- 1.781) (1.619) (-1.690)

0.4297 INDP(-l) + 4.825 INDP(-2) + 13.73 INDP(-3) + 19.22 IMPC +
(1.268) (0.7397) ( 2.625) ( 7.733)
(-0.339) (6.523 ) ( 5.230) ( 2.485)

+ 29.68 IMPC(-l) + 31.39 IMPC(-2) + 24.34 IMPC(-3)
(11.17) (13.68 ) (21.38 )
( 2.656) ( 2.294) ( 1.139)

Equation 9: R2: 0.9140; DW: 1.1320; n: 15; CORC, r: 0.91541;
years: 1946-1960.

FIX = 59172.9 + 0.0857 FIX(-l) + 2.488 CORFO(-l) -1279.1 NCOT(-l)
(14194.6 ) (0.2372) (1.026) ( 383.59 )
( 4.169) (0.361 ) (2.425) (- 3.335)

- 1.109 IMPC - 10.33 IMPC(-l) - 27.67 IMPC(-2) - 53.13 IMPC(-3) -

(11.86 ) (18.28 ) (20.03 ) (19.44 )
(-0.094) (-0.565) (-1.382) (-2.733)

- 86.70 IMPC(-4)
(22.74 )
(-3.812)
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Industrial production

CUOC : ratio between indirect and direct taxes.

DIR : direct taxes.

Equation 10: R : 0.9367; DW: 2.3663; n: 17; OLSQ; years: 1944-1960.

INDP = - 365.619 + 0.628 INDP(-l) + 0.107 CORFO(-l) - 47.304 NCOT(-l) +
(180.934) (0.158) (0.0588) (20.958)
(- 2.021) (4.010) (1.812 ) (- 2.257)

+ 1.468 IMPC + 2.654 IMPC(-l) + 3.560 IMPC(-2) + 4.186 IMPC(-3)
(0.642) (0.894) (0.890) (1.104)
(2.287) (2.969) (4.001) (3.792)

Equation 11: R : 0.9007; DW: 2.1474; n: 25; OLSQ; years: 1944-1968.

INDP = 1620.11

( 695.98)
( 2.328) (

- 5.806 IMPC(-3)
(1.945)
(-2.986)

+ 5.537 PR(-2) +
(2.166)
(2.557)

+ 94.98 DIR(-2) +
(28.32 )
( 3.354)

+ 232.9 RPER(-l) +
(280.4 )
( 0.831)

9.192 IMPC - 7.398 IMPC(-l) - 6.269 IMPC(-2)
(1.777) (1.269) (1.862)
-5.172) (-5.830) (-3.367)

6.010 IMPC(-4)
(2.364)
(-2.542)

+ 5.818 PR

(2.168)
(2.683)

5.472 PR(-l)
(1.404)
(3.899)

6.014 PR(-3) + 6.903 PR(-4) + 60.57 DIR + 83.38 DIR(-l) +
(2.607) (3.688) (28.84 ) (20.13 )
(2.307) (1.872) ( 2.100) (4.142 )

95.39 DIR(-3)
(30.54 )
( 3.124)

795.6 RPER(-2)
(327.5 )
( 2.429)

84.60 DIR(-4)
(49.08 )
( 1.724)

- 1179 RPER +

( 914.1 )
(- 1.290)

509.2 RPER(-3) - 626.2 RPER(-4)
(325.9 ) (341.1 )
( 1.563) (- 1.836)

Equation 12: R2: 0.9748; DW: 2.2852; n: 22; OLSQ; years: 1949-1970.

INDP = 1707.87 •

( 818.34 )
( 2.087)

239.9 ERJK + 91.93 ERJK(-l)
(124.0 ) (82.21 )
( 1.935) ( 1.118)

40.95 ER.JK(-3) - 215.7 LiRJC
(97.41 ) ( 68.60 )
(-0.420) (- 3.144)

157.9 ERJC(-l)
( 48.01)
(- 3.288)

1.679 ERJK(-2)
(71.58 )
(-0.0234)

65.66 ERJC(-2)
(42.40 )
(-1.546)
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+ 61.25 ERJC(-3) + 5.732 PR + 6.876 PR(-l) + 6.825 PR(-2) + 5.577 PR (-3) +
(37.41 ) (1.510) (1.402) (1.421) (1.958)
( 1.637) (3.796) (4.906) (4.801) (2.848)

+ 26.03 CUOC + 16.05 CUOC(-l) + 12.92 CUOC(-2) + 16.62 CUOC(-3)
(19.43) (13.36 ) (17.40 ) (27.76 )
( 1.339) ( 1.201) ( 0.742) ( 0.599)

Failed attempts at making the money supply endogenous

MONEY
MFO
DF
TOCR

money supply.
monetary impact of foreign trade operations,
government deficit (Central Bank credit to the Treasury)
sum of credit to government and the private sector.

Equation 13: R2: 0.9101; DW: 1.2274; n: 19; OLSQ; years: 1951-1969.

MONEY = 78.447 + 0.936 MONEY(-l) + 0.407 MFO + 1.500 DF
(331.379) (0.144) (0.389) (0.606)
( 0.237) (6.496) (1.046) (2.476)

Equation 14: R2: 0.8905; DW: 1.2042; n: 17; CORC, r: 1.03688;
years: 1952-1969.

MONEY = 0-. 322 MFO + 0.812 TOCR

(0.294) (0.702)
(1.095) (1.157)

A failed attempt at making REST a function of INDP

Equation 15: R2: 0.9056; DW: 2.0452; n: 28; OLSQ; years: 1941-1968.

REST = 288.764 + 0.773 REST(-l) + 0.403 INDP
(204.747) (0.155) (0.273)
( 1.410) (4.998) (1.475)

Two-stages least squares estimates

Equation 16: R2: 0.8620; DW: 1.8955; n: 19; CORC, r: 0.81062;
years: 1946-1967.

GMC = 256.548 - 0.151 ACCUM(-l) - 149.3 RATE(-1) - 273.0 RATE(-2)
(208.764) (0.316) (182.5 ) (168.8 )
( 1.229) (-0.479) (- 0.818) (- 1.617)
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- 304.9 RATE(-3) + 42.63 RATE(-4) + 2.640 USPP(-l) + 1.826 USPP(-2) +
(199.0 ) (174.9 ) (3.801) (2.920)
(- 1.532) ( 0.244) (0.695) (0.625)

+ 5.460 USPP(-3)
(2.373)
(2.300)

Equation 17: R2: 0.7041; DW: 2.4847; n: 22; TSLS; years: 1946-1967.

FFGHPNSALS = 108.45 - 0.251 SALS(-l) + 0.0915 WORLD + 1443.4
imfpn

( 83.30 ) ( 0.253) (0.0217) ( 608.82 )
( 1.302) (-0.990) (4.211) ( 2.371)

Equation 18: R2: 0.7259; DW: 2.1147; n: 21; CORC, r: -0.36175;
years: 1947-1967.

FFGHPNSALS = 56.956 - 0.0763 SALS(-l) + 0.0839 WORLD + 1434.15 ^
(66.322) (0.288) (0.0237) ( 574.45 )
( 0.859) (-0.265) (3.544 ) ( 2.497)

Equation 19: R2: 0.7147; DW: 1.5890; n: 22; TSLS; years: 1946-1967.

NCOEXP = -314.519 + 50.044 EXRX + 92.926 MIN(-2) - 0.216 INDP(-2) +
(110.292) (16.655) (28.726) (0.0957)
(- 2.852) ( 3.005) ( 3.235) (-2.254 )

+ 2.743 INDXAG
(0.962)
(2.851)

Equation 20: R2: 0.9286; DW: 1.9982; n: 22; TSLS; years: 1946-1967.

INIM = -121.238 - 41.650 ERJKD - 0.0840 INDP(-l) + 0.0420 INDP(-2) -

(131.101) (16.144) (0.0987) (0.140)
(- 0.925) (-2.580) (-0.851 ) (0.300)

- 0.213 INDP(-3) + 1.840 INDXAG(-l) + 3.803 INDXAG(-2)
(0.108) (1.174) (1.212)
(-1.966) (1.567) (3.138)
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Industrial and commercial inventories as regressors in equations
explaining imports of capital goods, imports of capital goods for
the manufacturing industry, total fixed investment and industrial
production

SA
SSA
TTA
IMPKIND

change in inventories, industry, current year.
change in inventories, industry, accumulated.
change in stocks, commerce, accumulated.
imports of capital goods for the manufacturing industry.

Equation 21: R2: 0.7346; DW: 1.7638; n: 13; CORC, r: 0.86378;
years: 1942-1954.

1MPK = 5411.56 + 0.631 IMPK(-l) - 0.593 SSA
(2703.95 ) (0.443) ( 0.378)
( 2.001) (1.427) (-1.569)

Equation 22: R2: 0.7091; DW: 1.6073; n: 14; OLSQ; years: 1941-1954.

IMPK = 1033.74 + 0.669 IMPK(-l) + 0.0768 TTA
( 797.22 ) (0.201) (0.0612)
( 1.297) (3.329) (1.254 )

Equation 23: R2: 0.7137; DW: 1.4399; n:14; OLSQ; years: 1941-1954.

IMPKIND = 223.946 + 1.376 IMPKIND(-l) - 0.303 SSA
(562.687) (0.427) ( 0.212)
( 0.398) (3.219) (-1.430)

Equation 24: R2: 0.8265; DW: 2.0724; n: 14; OLSQ; years: 1941-1954.

FIX = 1180.90 + 0.664 FIX(-l) + 0.117 TTA
( 729.256) (0.158) (0.0519)
( 1.619) (4.194) (2.247 )

Equation 25: R2: 0.8190; DW: 1.5462; n: 13; CORC, r: 0.62249;
years: 1942-1954.

FIX = 1490.59 + 0.763 FIX(-1) - 0.480 SA
(1722.14) (0.290) ( 0.231)
( 0.866) (2.627) (-2.073)

Equation 26: R2: 0.4780; DW: 1.4093; n: 14; OLSQ; years: 1941-1954.

INDP = 18.9841 + 0.327 INDP(-l) + 0.00054 TTA
(12.989) (0.496) (0.00041)
( 1.462) (0.660) (1.305 )
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Equation 27: R2 : 0.7543; DW: 1.8292; n: 14; OLSQ; years: 1941-1954.

IMPK = 565.334 + 1.148 IMPK(-l) - 0.450 SSA + 0.125 TTA
(842.218) (0.403) (0.332) (0.0688)
( 0.671) (2.852) (-1.358) (1.813 )

Failed attempts at making INDP a function of FIX or IMPK

Equation 28: R2: 0.9407; 1.6907; n: 27; CORC, r: 0.96256;
years: 1942-1968.

INDP = 2421.38 - 0.00515 IMPK(-l) - 1.748 IMPC - 1.359 IMPC(-l) +
( 516.46 ) ( 0.0117 ) ( 0.7737) ( 0.8202)
( 4.688) (-0.439 ) (- 2.260) (-1.657 )

+ 1.169 IMPC(-2)
(0.9560)
(1.222 )

The consumption function

CONS : private consumption.
INC : disposable income.

Equation 30: R2: 0.9889; DW: 1.5441; n: 25; CORC, r: 0.66463;
years: 1941-1954.

CONS = 12.5075 - 0.03801 CONS(-l) + 0.9841 INC
(10.1709) ( 0.0657) ( 0.0661)
( 1.2297) (-0.578 ) (14.899 )

Equation 31: R2: 0.9883; DW:
years: 1943-1954

CONS = 14.5252 + 0.9904 INC

(11.7523) ( 0.0662)
( 1.236) (14.95 )

1.6712; n: 23; CORC, r: 0.64328;
1963-1975.

- 0.0433 INC(-l) - 0.0130 INC(-2)
( 0.0688) ( 0.0669)
(-0.6294) (-0.1949)

Equation 32: R : 0.9781; DW: 1.6603;
1944-1954, 1964-1973.

CONS = 6.9508

(6.7454)
(1.030 )

0.2141

( 0.0363)
(-5.903 )

INC(-3)

n: 21; OLSQ; years:

1.013 INC

(0.0756)
(13.40 )

0.2236 INC(-l)
(0.1045)
(2.140 )

0.1373 INC(-4)
(0.2340)
(0.5869)

■ 0.1853 INC(-2)
(0.1166)
(-1.589)

548



Equation 33: : 0.9716; DW: 1.9069; n: 17; OLSQ; years: 1946-1954,
1966-1973.

CONS = 11.0144 + 0.9572 INC + 0.4066 INCf-1) + 0.0207 INC(-2) -

(11.3647)( 0.0937) (0.0855) (0.1393)
( 0.969 )(10.22 ) (4.757 ) (0.1484)

- 0.2007 INC(-3)
( 0.1296)
(-1.548 )

- 0.2574 INC(-4)
(0.0568)
(-4.530)

- 0.1494 INC (-5)
(0.1192)
(-1.253)

+ 0.1231 INC(-6)
(0.3424)
(0.3595)

549
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SOURCES OF STATISTICAL DATA.

ACCUM (thousand metric tons). In 1940: CMC - SALS. IN 1941-1970:
ACCUM(-l) + GMC - SALS. ACCUM(-1) is not available for 1940, so
it was set equal to zero in this year.

CAPD (mill US $ at 1961 prices). 1952-1969: Ffrench-Davis, 1973,
table 50, p.288. Col.l + Col.7 - Col.5. 1943-1951: Instituto,
1956, table A-24, p.229. 1943-1969, deflated by DFLUS. Variables
expressed in current US dollars have all been deflated by the US
wholesale price index, except EXRX (see EXRX). This is coherent
with the assumption that these variables are important especially
for their impact on capacity to import, in real terms.

Ffrench-Davis' General Price Index (IGP) has been used for all
variables expressed in Chilean non-deflated currency (escudos).
This is a weighted average of the consumer and wholesale price
indices (Ffrench-Davis, 1973, Appendix 1, pp.237-249). This
simplifies the model and avoids rather artificial complexities,
since individual indices are either not available, or, if available,
they are not always trustable.

DFLUS (index, 1960 = 100). Mamalakis, 1971, table 119, col.2,
divided by table 120, col.2, pp.416-419.

EFCI1P (US $ cents at 1961 prices, per pound). Novoa Monreal, 1972,
p.105. Deflated by DFLUS.

EFCIIPN (US $ cents at current prices per pound). As above, nominal.

ERIND (escudos of 1965 per US dollars at 1961 prices). Behrman, 1976,
table A-8, pp.340-7, col.24. Deflated by 100/DFLUS. Behrman's
exchange rates are presented in escudos of constant value in
Chilean terms, per current dollars. We have found that, in the
case of importers, demand functions respond better to exchange
rates expressed in escudos per dollar of constant value, than in
escudos per dollar of current value. This is logical. Importers
are likely to be interested in the real value of their foreign
currency, rather than its nominal value. See Ch.4, sections on
IMPK and INIM.

ERJKD, as above, col.28.

ERKD, as above, col.26.

EXPORT (mill US $ at 1961 prices): CAPD + SP - FC.

EXRX (escudos of 1965 per current US $). Behrman, 1976, table A-8,
pp.340-7, col.31.
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This is the only exchange rate which has not been expressed in
dollars of constant value (the others are applied to imports).
Since exporters are forced by law to sell foreign exchange earnings
to the Central Bank, they are not concerned with the purchasing
power of their dollars abroad, but with the Chilean escudos of
constant value they get in exchange. See equation for NCOEXP,
Ch.4.

FC (mill US $ at 1961 prices). 1952-1969: Ffrench-Davis, 1973,
table 50, p.288, col.7. 1943-1951: Instituto, 1956, table A-24,
p.229. 1943-1969, deflated by DFLUS.

FIX (thousand escudos of 1950). 1940-1954: CORFO, 1957, table 47,
"Maquinarias y equipos". 1955-1959: Instituto, 1963, vol.2,
table 9, col.3. 1960-1969: ODEPLAN, 1960-1971, table 5, pp.28-9.
1955-1969, deflated by IGP.

FORINV (mill US $ at 1961 prices). In 1942: 2250 (taken from Jobet,
1955, pp.209-210, deflated by DFLUS). 1943-1968: FORINV(-l) + FC.

GDP (mill escudos of 1960). 1940-1959: Instituto, 1963, vol.2,
table 7. 1960-1971: ODEPLAN, 1960-1971, table 3, pp.24-5,
deflated by IGP.

GMC (thousand metric tons), Novoa Monreal, 1972, p.101.

IGP (index, 1950 = 1.00). 1952-1970: Ffrench-Davis, 1973, table 33,
p.248, col.7, multiplied by 1,8642 (to switch from basis 1969 =
100). 1951: Instituto, 1963, vol.2, table A, p.l, col.1
multiplied by one third, plus table B, p.l, col.l, multiplied by two
thirds.

IMPC (mill US $ at 1961 prices). 1940-1948: Instituto, 1956, table
A-5, p.217. 1949-1960: Instituto, 1963, vol.2, table 241, p.199,
col.2. 1960-1968: Banco Central, 1970, table 27, p.71. 1940-
1968, deflated by DFLUS.

IMPD (mill US $ at 1961 prices). 1952-1969: Ffrench-Davis, 1973,
table 50, p.288, col.2. 1943-1951: Instituto, 1956, table A-24,
p.229. 1943-1969, deflated by DFLUS.

IMPK (mill US $ at 1961 prices), as IMPC, except in 1949-1960, col.3,
and in 1960-1968, table 26, p.70.

INDP (mill escudos of 1960). 1940-1959: Instituto, 1963, vol.2,
table 7. 1960-1969: ODEPLAN, 1960-1971, table 3, pp.24-5, deflated
by IGP.

INDXAG (index, 1940 = 100). 1940-1959, Instituto, 1963, vol.2,
table 87, p.68, col.5. 1960-1970: ODEPLAN, 1960-1971, table 14,
pp.49-50. The index is formed by (and made compatible with the
former period through) GDP in agriculture, forestry, hunting and
fisheries.
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INIM (mill US $ at 1961 prices) : IMPD - IMPK - IMPC. LME =
LMEPN/EFCHPN.

LMEPN (£ per metric ton). Banks, 1974, table 1-4, pp.12-13,
average of cols. 1 and 2.

MIN (index, mill escudos of 1960 / mill US $ at 1961 prices):
MINA / VGMC. This variable is determined exogenously in all
simulations, (Appendix 3).

MINA (mill escudos of 1960). 1940-1959: Instituto, 1963, vol.2,
table 7. 1960-1970: ODEPLAN, 1960-1971, table 3, pp.24-5,
deflated by IGP.

NCOEXP (mill US $ at 1961 prices): EXPORT - VSALS.

PR (percent) 1940-1951: Instituto, 1963, vol.2, table A, p.l.
Calculated as annual rate of increase in col.l, percent. 1952-
1970: Ffrench-Davis, 1973, table 32, p.246, col.2. Although the
modified index presented by Ffrench-Davis (col.3) is probably a
better measure of the real rate of inflation, the re-weighted index
(col.2) has been chosen because its compatibility with the index
calculated for 1940-1951 is higher (Ffrench-Davis, 1973, pp.237-249).

RATE (per unit), Moran, 1974, Statistical Appendix, tables 2 and 3,
pp.262-3. Calculated as the quotient between profits and book
value (this, is, considering the book value registered in Chile,
without including Anaconda's US $94 million claim. See Moran,
1974, for details).

REST (mill escudos of 1960): GDP - MINA - INDP.

RGDP (percent): [GDP - GDP(-l)] . 100 / GDP(-l).

RMON (percent): Wachter, 1976, table 4-14, pp.130-2. Calculated as
annual rate of increase of four-times the quarter figures of Wachter,
and multiplied by 100.

SALS (thousand metric tons), Novoa Monreal, 1972, p.102.

SMSM (mill escudos of 1960): MINA - (VGMC . EXRX . 0.3076). The
constant term converts the result of multiplying sales (in million
US $ at 1961 prices) by exchange rates (in escudos of 1965), into
million escudos of 1960. This variable is determined exogenously
in all simulations (Appendix 3).

SP (mill US $ at 1961 prices), as FC, except in 1952-1969, col.5.

USPP (US $ cents at 1961 prices per pound). Banks, 1974, table
1-6, pp.15-16, annual average. Deflated by DFLUS.
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VGMC (mill US $ at 1961 prices): GMC . EFCHP . 0.0220462. The
constant term converts pounds of weight into metric tons, and
US $ cents into thousands of US $.

VSALS (mill US $ at 1961 prices): SALS . EFCHP . 0.0220462.

WORLD (thousand metric tons). Calculated as world copper production
minus SALS. World copper production obtained from United Nations
Statistical Yearbook, 1948-1972.
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APPENDIX 3

ESP COMPUTER PROGRAMMES FOR SIMULATION OF THE ECONOMETRIC

MODEL AND FOR THE TIME VARYING PARAMETERS -

SWITCHING REGRESSIONS EXERCISE



APPENDIX 3

ECONOMETRIC MODEL SIMULATION PROGRAMME

LOAD $
TRAP S
RE.PL $
DEFINE MODEL1(N) S
SMPL N N $
GENR ACCUML = ACCUMC-2) ♦ G^CC-l) - SALSC-1) $
GENR GMC = 309.669 ♦ 0,02166 * ACCUML - 479.672 * RA T E(-3)
* 7.3703 * USPPC-3) S
GENR SALS = 443,182 - 0.2206 * SALSC-1) + 0.08921 * WORLD
- 18.947 * LME $
GENR ACCUM a ACCUML + GMC - SALS $
GENR VRHC = EFCHP * GMC * 0,0220462 $
GENR VSALS = EFCHP * SALS * 0,0220462 $
GENR NCOEXP s -512,603 + 94,9585 * EXRX + 62.1108 * MlN(-l)
♦ 34,5065 * MINC-2) ♦ 38.494 * MIN C-3) + 0.008934 * INDPC-13
- 0,21785 * INDPC-2) + 2,5818 * INDXAG $
GENR EXPORT = VSALS t NCOEXP $
GENR SP s -140,669 + 0,086045 * FORINV $
GENR CAPD = EXPORT ♦ FC - SP $
GENR IMPD = 96.521 + 0,8008 * CARD $
GENR FIX = -3976.91 + 0,8169 * INDPC-1) + 5.727 * INDPC-2)
+ 8.2647 * INDPC-3) - 214,229 * PRER(-l)
+ 290,207 * PRERC-2) S
GENR IMPK = 225,111 - 0,5518 * IMPKC-I) + 0.01473 * FIX
- 26,855 * ERKD $
GENR AUXV1 = C 100 * ( SMSM + VGMC * EXRX * 0,3076 ♦ REST )
/ GDP(-1) ) - 100 $
GENR AUXV2 a ( -741,838 - 0.9913 * INDP(-I) t 772.249 *
C ERIND / ERKD ) ) / 2,9767 $
GENR AUXV3 = ( GDP(-l) + 96.54 * 2.9767 ) / 2.9767 * GDPC-i) S
GENR INDP a ( 0,901? * RMON + 0. 1532 * PR C-15 -

0,9654 * AUXV1 - AUXV2 ) / AUXV3 S
GENR INIM = 0,4465 * INIMC-1 ) - 24. 4 196 * ERJKD
- 0,02072 * INDP + 1.854 * INDXAG $
GENR IMPC = IMPD - IMPK - IMIM $
GENR GDP a SMSM + VGMC * EXRX * 0.3076 ♦ INDP + REST S
GENR RGDP = ( GDP - GDP(-l) ) * 103 / GDP C-13 S
GENR PR = 0.9012 * RMON - 0,9654 * RGDP t 0,1532 * PR(-l) $
GENR PRER = PR / ERKD 3>
RETURN $
LABEL SIMULA J
call model 1 c 9 $

call model 1 ( 10 $
call model 1 c 1 1 $
call model 1 c 12 $
call model 1 c1 3 $

call model 1 (14 $

call model 1 (15 $

call model 1 (16 $
call m0del1 (17 $
call model 1 (18 $
call m0del1 (19 S
call mode l 1 (20 $
call model 1 (21 $

call m0del1 (22 $
call model 1 (23 $
call model 1 (24 i
call model 1 (25 $

call model! (26 s
call model 1 (27 $

call mode l1 (28 s

call model 1 (29 $
call m0del1 (30 $
NOREPl $
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APPENDIX 3 :

TIME VARYING PARAMETERS - SWITCHING REGRESSIONS PROGRAMME

LOAD $
TRAP $
SMPL 1 30 S
GENR IMPKL = IMPK(-1) $
GENR INIML = INlM(-l) S
DEFINE TVR(N,m) $
SMPL 7 N $
GENR TDEP a 1 / ( ORDER * CARD ) $
GENR TINDEP = 1 / CARD $
REPL $
SMPL M 29 $
GENR TDEP s0$
GENR TINDEP = 0 $
NOREPL $
SMPL 7 29 $
OLSQ IMPK C IMPKL FIX ERKD TINDEP TDEP $
CORC IMPK C IMPKL FIX ERKD TINDEP TDEP $
OLSQ INIM C INIML ERJKD INDP INDXAG TINDEP TDEP $
CORC INIM c INIML ERJKO INQP I NO X AG TINDEP TDEP $
RETURN $
CALL TVR(8,9) $
CALL TVRC9,10) $
CALL TVR(10fll) $
CALL TVRC1I#12) $
CALL TVR(12» 13) $
CALL TVRCl-3,14) $
CALL TVR(14,15) $
CALL TVRC15#16) $
CALL TVR(16,17) $
CALL TVR(17»18) $
CALL TVR(18,19) $
CALL TVR(19,20) $
CALL T VR(20/21 ) $
CALL TVR(21,22) $
CALL TVR(22f23) $
CALL T VR C 23 f 24 ) $
CALL TVR(24 f 25) $
CALL TVR(25 » 26) $
CALL T VR(26,27 ) $
CALL TVR(27,28) $
STOP $
END $
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APPENDIX 4 :

THE CONTROL SOLUTION

YEAR GMC SALS ACCUM VSALS ANTAG
194g.ec 927.639 404.361 18.2493 221.FCC 0 .966 26 88-01
* c 49 .00 9C 3.29 7 382.158 39 .3379 222.358 _0 . 12332 1 —

1950.00 396.226 365.066 72.4973 1 a L . 3 a r C . 1 2 C 8 2 2
1 = 51.30 356.036 374.563 5 3 . 9 7 0 2 214 .270 0 .6 7513 65-01
1952.00 909.836 341.524 122.283 196.249 0.401944r-01
19 5 3 • C 0 4 19.J 76 366.338 170.321 207.191 0 .2 2295 7E>n 1 'r-
19 5 4.0 C 403.136 333.254 240.203 174.189 -0.2479165-01
19 55.GC 423.527 381.9C3 281.827 311 .°£9 0.0 6
1956.00 522.146 441.521 362.452 405.490 0 .C
1957.0C 490.911 432.498 420.865 262.515 0.0 3

1958.00 492.811 415.009 498.667 225.963 0.0 —

1959.GO 498.881 448.491 549.057 293 .3C3 0.0
19 6 G . 0 0 47 1.268 483.462 536.863 321.375 0.2567005-01 2
1961.CO 466.111 483.503 51°.471 303.409 0 .1 5021 35-0 1 *T

1962.00 463.135 496.338 485.768 318.364 -0.4201665-01 ~y
1963.00 483.746 457.239 512.274 234.449 -0.3741605-01 ?■
1969.00 492.5G2 553.390 451.385 36C.1F6 0.2141005-01
1965.C C 484.877 4S6.988 449.275 374.690 0 .232 43 9E -C 1 —

1966.0" 494.963 531.668 412.569 518.186 0 .1 0636=5-0 1
*■

1967.CO 49J.977 563.424 341.122 569.79C -0.6197525-CI X

1966.00 510.020 568.974 282.167 598.850 -0.3211815-01 : s
1969.00 463.178 619.333 126.012 714.490_ : 0.278264

PR NCOEXP EXPORT SP CAPD IMPD -

13.3527 201.323 423.123 47.7899
' '

378.174 39=.362

20.9787 174.451 377.809 51 .8405 .. 373.044 3C c•?5 A

.132320 142.192 336.532 51.8409 284 .6 = 1 324.501 -j

21.6039 135.181 349.852 53.6327 316.644 350.089

15.4191 144.879 341.127 56.6556 319 .608 352.463

28.2813 72 .0571 279.248 61.1132 26°.927 312.686
49.7203 -52.5222 121.667 61 .4572 64.2099 147.94 0 -n

51.2372 -41.5376 270.431 61.8968 213.642 267.606
48.1651 -29 .36 = 9 376.078 62.8824 324.649 356.499 o

37.3581 -21.1694 241.349 68 .4343 227.441 286.664
28.3928 -65 .7178 16G.245 71.6098 125.527 197.051 o

32.3754 -40 .2805 253.022 73.3994 20 0.423 257.C2C or
N

32.0589 -32.7971 288.578 78.9322 273.947 315.897 o

22.5659 -5 3 . C 0 5 6 250.4C3 94.1620 333.291 363.380
18.0839 -47.7842 270.58C 108.655 330 .363 361.075 CM

37.6029 15.7275 250.177 121.183 279.593 316.415
37.7188 51.1255 431.281 137.136 479.545 480.540

43.3556 47.5105 422.200 148.823 409.203 424.210 m

39.6080 82.6404 600.827 163.832 611 .459 586 . 177 GO

25.6257 12.1223 581.862 173.302 518.598 511.814

31.4872 -40 .6423 558.207 197.390 640.764 609.66 0

75.49X7 -633.279 81.2114 215.274 73.7571 155.586 *■

INDP FIX IMPK INIM IMPC GDP
on

943.195 6326.23 72.4573 172.478 154.426 3491.28 _

—

1126.07 7521.34 108.032 154.729 132.4=3 3732.32
■b
N

1285.08 7926.15 93.3265 137.739 93.4362 4163 .26
1516.78 12183.3 162.013 126.359 61 .7163 4233.17
1674.53 13283.3 150.835 117.057 84 .5709 4914.68
1855.60 17C88.3 212.212 113.533 -13.0590 5416.85
2029.20 19433.2 216.054 101.117 -169.231 5358 .6 1 CM

1968.10 21757.3 282.610 111.474 -126.477 5418 .0C y
1947.23 24712.1 282.811 121.846 -48.1577 5416 .34
2035.61 26590.5 281.358 131.419 -126.114 5471.13 IV

2061.08 26 4 C1.8 279.885 176.145 -258.979 56 22 .8 6'
CM

2183.59 26167.9 266.178 186.010 -195.168 5551 .1 1
2203.79 26690.8 302.073 214.C40 -200.215 5200.49
2246.45 27602.0 296.677 243.940 -177.237 5458 .54
2270.62 29230.4 330.752 249.263 -218.941 5708.85 ■o

2380.50 29356.4 306.694 270.860 -261.139 6002.14 o

2545.06 29 126 .8 309.605 302.375 -131 .440 6277.27
2708.25 31004.5 341.972 311.380 -229.142 7024 .15

CM
2922.62 32686.0 341.063 337.338 -92.2241 7548 .96:
3023.89 35665 .6 399.293 372.771 -260.250 7647.20

&

3130.43 38455.2 409.560 393.620 -193.529 8 C 67 .9 2. -
.•

3309.56 40157.6 416.157 -3C .290 7 -230.181 5325 .0 =
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APPENDIX 4 :

SET OF POLICIES 1, 10% deviations —

YEAR GMC SALS ACCUM VSALS ANTAG
1°48.00 437.609 4 j 4 . 3 c c 18.2493 243 .°80 C.103482
1949.:c 4C 3.247 382.158 39.3379 223.6°* 0 . 1 27605
1950 . C C 398.226 365.066 72.4973 213.774 0.136819
1951.00 356.036 374.5f3 53 .9702 235.697 0.6817325-01
1952.00 409.836 341.524 122.283 215.873 0 .4 3 8 372E-C1
1953.00 414.376 366.338 170.321 227.9C9 0.225265E-01 2
1 ° 5 4 . 0 0 403.136 333.254 240.2C3 191 .608 -0.236423E-01
1955. C 0 423.527 381.903 281.827 343.166 0.0 _'r

1956.00 522.146 441.521 362.452 445.992 0.0
-■

1957. 0 0 4° 0.911 432.4°8 420.865 288.771 0.0

1958. 0 0 492.811 415.009 498.667 248.559 0.0
1939.00 498.881 448.491 549.057 322.633 0.0

1960.00 471.268 483.462 536.363 353.512 0.271416E-01 c'
1961.09 466.111 483.503 519.471 333.749 2 .1539928-01
1962.00 463.135 496.838 485.768 350.200 -0.417391E-01 T-

1963.CO 483.746 457.239 512.274 257.894 -0.375934E-C1 %
1964.0 0 492.502 553.390 *51.385 418.171 0 .223529E-01
1965.00 484.877 486.988 449.275 412.159 0 .2393805-01 y
19 6.6. 0 0 494.963 531.668 412.569 570.004 0.1236498-01 o

1967.00 491.977 563.424 341.122 626 .713 "0.6003185-01
1968.00 510.020 568.974 282.167 658.734 -0.3131525-01
1969.00 46 3.178 619.333 126.012 785.938 0 .278549

PR NCOEXP EXPORT SP CAPD IMPD
10.0071 201.323 445.303 47.7677 400.118 416.935

20.9418 174.451 398.145 51 .4723 389 .469 408.407

0.148476 142.234 356.008 51.8409 304.167 340.098 -

21.5557 134.244 369.941 53.4698 335.402 365.111
13.1421 142.873 358.746 56.3808 334 .307 364.234

28.6206 69 .1541 297.063 60.7080 283.448 323.506 <

50.2805 -56.4011 135.207 61 .4259 77.4175 158.517
:*T

50.3947 -46 .4788 296.687 61.8568 239.474 288.292 m

46.606° -35.1812 410.811 62.7928 358.430 383.552 o

38.2102 -27.4670 261.303 67.9295 252.034 298.349
29.1107 -72.5056 176.053 71 .3212 138.280 207. 255
31 .8037 -48 .3389 274.294 73.2367 219.967 272.670
31.9360 -41 .9487 311.563 78.4292 291 .590 330.026
23.00=8 -62.7439 271.005 92.7775 339.137 368.101 'v.

18.1511 -58.1938 292.007 107.338 337.794 367. 02 6
37.8614 4.39478 262.288 120.044 274.607 316.426
37.4413 39.0684 457.240 135.686 490.099 488.992
43.1638 34 .7388 446.898 147.761 422.615 434.950 ~1

39.0001 69.3376 639.342 162.467 635.479 605.412
in

25.6947 -1.88208 624.831 172.443 552.425 538.902
31.4523 -55 .2825 603.452 195.200 662.767 627.264
74.3335 -648.738 137.200 213.648 112.479 186.594

INDP FIX IMPK INIM
__ _IMPC GDP •_n

S43 .195 6326.23 91.2321 18 3.4 6 142.234 3591.03
\

1130.78 7586.66 115.715 171.337 121.356 3821.27 •c\
V.

1254.86 7778.52 104.087 157.155 78 .8552 4261.61
1530.86 12302.6 175.202 146.967 42.9412 4335.41

1693.31 13327.6 160.622 138.270 65.3413 5045.49

1879.4 3 17311.8 226.592 135.627 -38.7133 5541.08
2057. 12 19628.6 227.198 124.414 -193.095 5452 .33
1958.35 22029.0 293.531 134.637 -139.876 5565 .19

1575.98 25170.0 297.199 145.054 -58.7023 5645.86 v-»

2074.40 27130.0 297.673 154.210 -153.534 5639.18 fV>

2105.01 26882.0 294.217 197.716 -284.677 5761 .28
2230.34 26783.0 284.597 207.160 -219.087 5728.43

2253.80 27380.3 317.458 235.226 -222.658 5368 .70

230G.84 28276.4 313.423 264.520 -209.8*2 5609.37

2328.48 29995.2 347.434 269.427 -249.834 5864.31 "T*

2441.75 30 186.9 325.025 290.229 -298.828 6150 .89
I»

O

2608.88 2°912.6 327.002 320.638 -158.649 6453.0^

2775.41 31959.0 361.796 328.611 -255.456 7230 .80

2992.86 33626.3 360.048 354. 140 -108.775 7814.39 • '-1

3098.06 36718.1 41°.137 389.487 -269.722 7902.96 -J

3208 .58 39525.1 429.067 410.173 -211.975 8341.37

3388.17 41242.3 437.232 -12 .1268 -238.511 5605.26

561
— w w



APPENDIX 4 :

SET OF POLICIES 1, 25% deviations

YEAR

1948.00
1949.00
1950.00
1951 .00
1952.00
1953.00
1954.00
1955.00
1956.00
1957.00
1958.00
1959.00
1960.00
1961.00
1962.00
1963.00
1964.00
1965.00
1966.00
1967.00
1968.00
1969.00

GMC SALS

427,609 404,360
403.247 382.158
398.226 365.066
356.036 374.563
409.836 341.524
414.376 366.338
403.136 333.254
423.527 381.903
522.146 441.521
490,911 432.498
492.811 4 15". 0 0 9
498.881 4 4 84 9 1
471.268 483.462
466.111 4 8 35 0 3
463.135 496.838
483.746 457.239
492.502 553.390
484.877 486.988
494.963 5311668
491.977 563.424
510.020 5 6 8'. 9 7 4
463.178 619.333

ACCUM VSALS

18,2493 277,250
39.3379 254,197
72,4973 242,925
53,9702 267,837
122,283 245,31 1
170,321 258.988
240.203 217,736
281.827 389,961
362,452 506,809
420,865 328. 148
498,667 282.453
549,057 366,628
536,863 401,718
519.471 379,260
485,768 397,955
512.274 293,061
451,385 475, 195
449,275 468.362
412,569 647,732
341.122 712,174
282.167 748,562
126,012 893.112

ANTAG

0]111121
0,135426
0,148747
0.721310E-01
0.493316E-01
0.27J420E.01
-0,190222E-01
0.0
0,0
0,0
0,0
0,0
0.291327E-01
0 , 166933E»0i
-0.399873E-01
-0.36319OE-01
0,257 496E«01
0.276002E.01
0.185993E-01
•0.548737E-01
-0.280464E-01
51.279427

PR NCOEXP EXPORT SP CAPD IMPD

4.98868 201,323 478.573 47,7411 433,104 443,350
20,8539 174.451 428.648 51,0304 415,279 429,076
0.174205 142.292 385.217 51,8409 333,376 363,488
21.4945 132.954 4001792 53,2743 364,177 388,154
14.7546 140.067 385.378 56,0509 357,436 382,755
29.1033 65,0693 324.057 60,2218 305,277 340,987
51,0812 •61,8748 155.862 61,3884 97,6733 174,738
49.1838 •53,4534 336.508 61,8089 278,785 319,772
44,4158 •43,3970 463.412 62,6853 409,889 424,760
39.3686 •36,3901 2911758 67,3238 276,055 317,586
30,1140 •82,1294 200.324 70,9748 158,871 223,745
30,9968 •59,6895 306.939 73,0414 250,538 297,151
31,7725 •54,8303 346.888 77,8256 320,503 353,180
23,6313 •76,4666 302.794 91,1160 353,278 379,423
18.3425 •72,8630 3251092 105,757 354,086 380,072
38,2250 •11,5667 2811494 118,678 279,297 320,181
37.0473 22,0796 497.274 133,946 511,649 506,249
42.8885 16,7373 485.100 146,486 447,274 454,698
38,1460 50,5750 698', 307 160,830 677,050 638,702
25.7919 •21,6362 690.538 171,410 607,160 582,734
31,4046 •75,9375 672.624 192,572 704,026 660,304
72,7556 •670.532 222.580 211,698 177,138 238,373

INDP FIX IMPK INIM IMPC GDP

943'195 6326,23 113,762 196,658 132,930 3740,67
1137.26 7719,59 125.737 191.248 112,090 3954,12
1308.56 7510,91 i15.225 180,407 67,8563 4408. 16
1550.72 12475,0 1 92". 438 171,615 24,1005 4487,47
1719.81 13383,0 171.622 163.608 47,5246 5240,04
1913.06 17632,0 245.027 161.982 •66,0219 5725.3}
2096.59 19893,7 240". 371 152.176 •217,809 5590,51
2041 .22 22407,5 307.522 162,209 •149,959 5783.46
2026.40 25840.8 3157 6 2 172,658 •63,6602 5987,43
2129.04 27904,7 318,408 181,282 •182,105 5887.71
2166.84 27536,8 311.933 223,288 •311,477 5964.83
2296.22 27661,2 308.478 232.197 •243,525 5990, 16
2324.28 28370,8 337,340 260,280 •244,440 5616147
2377.45 29220,8 334.727 288,816 • 244, 1 17 5830.63
2410.00 31072,4 369. 134 293,194 •282,255 6092,25
2528.07 31366,4 348.788 313,014 • 34J ,620 6368,47
2698.90 31014,6 349.247 342,072 •185,070 6710,98
2870.16 33316,6 387*. 953 348,778 •282,034 7534,78
3091.96 34951 ,7 384.425 373,767 •119,491 8206,27
3202.62 38212,7 445.479 408,984 •271,730 8279,89
3318.70 41031,6 454.357 429,435 •223.488 8744,58
3499.05 42774,4 464.879 9, 18436 •235,691 6018,46



APPENDIX 4 :

SET OF POLICIES 1, 40% deviations
YEAR GMC SALS ACCUM VSALS ANTAG

1948.0? 427.609 404.363 18.2493 310,523 0]79638 J E-01
1949.00 403.247 382.158 39,3379 284,701 0,8741348-01
1953.00 398.226 365,366 72.4973 272,076 0.964221E-01
1951.00 356.336 374.563 53.9702 299,978 0.49616OE-0 1
1952.00 409.836 341.524 122,283 274,748 0,3766935-31
1953.00 4.14.376 366.338 170,321 290,366 0. 166388E-01
1954.00 403.136 333.254 240,203 243.865 -0.280907E-01
1955.00 423.527 381.903 281,827 436.756 0.3
1956.00 522.146 441.521 362,452 567,626 0,0
1957.00 490.911 432.498 420,865 367,526 0.0
1958.00 492.81 1 415.009 498,667 316,348 0,0
1959.00 498.881 448.491 549,057 410,624 0,0
1960.00 471.268 483.462 536,863 449,925 0, 196145E-01
'1961.00 466.111 483,503 519,471 424,772 0.903444E-02
1962.00 463.135 496.838 485.768 445,739 -0,5425795-01
1963.00 483.746 457.239 512,274 323,228 —0,4774585-31
1964,00 492.502 553.390 451,385 532,218 0,339667E-01
1965.00 484.877 486.988 449,275 524,566 0,361464E-01
1966.00 494.963 531.668 412,569 725,460 0,363956E-01
1967.00 491.977 563.424 341,122 797,635 -0.556236E-0 1
1968.00 510.323 568.974 282,167 838.389 -0.268975E-0 1
1969.00 463.178 619.333 126,012 1000,29 0.278908

PR NCOEXP EXPORT SP CAPD IMPD
3.76632 201.323 5li;S43 47,6917 465,855 469,578
22,9516 173.443 458.141 50,1714 436,215 445,841
1,78224 165.366 437.442 51,0304 386,412 405,959
22.9791 169.408 4 6 93 8 6 52,9160 428,965 440,035.
15.2249 190.335 464.783 55,0883 430,776 441,486
33.1780 126,674 416.740 58,7253 389,096 408,109
52.7648 15,4814 259.346 60,4283 201,318 257,736
48.9495 35,3770 472.133 61,6521 413,546 427,683
43,8825 50.8376 618.464 62,4002 562,936 547,320
42,0328 70,4810 438.007 66,0166 410,706 425,414
32.0295 46,8545 363.202 69,2290 316,114 349,665
31,3677 80,7983 491.422 72,0486 431,854 442,349
33,6783 93.5107 543,435 76,3611 505,655 501,449
24.9322 84,7012 509.473 86,9636 528,709 519,911
18.7109 98,6145 544.324 99,8119 545,574 533,417
38.5746 168.756 496.984 113.273 471,071 473,754
36.5345 211.512 743,730 128,249 726,720 678,478
41.4598 213,494 738.059 140,958 678,597 639,941
36,7288 257.203 982.663 155,493 931 ,849 842,745
26,4901 197.404 995 j 039 166,51 1 894,552 812,878
31,3959 159,052 997.441 185,863 979,557 880,953
76,9256 *423.693 576,592 203.301 497,983 495,305

INDP FIX IMPK INIM IMPC GDP

830.009 6326,23 155.067 223,183 91,3279 3777,11
960.015 7625,98 139.144 232,719 73,9782 3903.24
1066.96 6346,35 128.458 230,779 46,7216 4299.42
1252.65 10748,7 197.921 227,189 14,9257 4321.63
1347.24 10060.4 155.764 223,425 62,2972 5035.51
1486.70 13869,3 234.629 226,379 -52,8988 5449,54
1642.86 14806,0 206.809 221.153 -173,226 5235,49
1525.23 16336,1 265.364 233,152 -70,8275 5442,88
1406.68 19546,0 276.377 246,973 23,9698 5662,90
1454.93 21109,1 275.918 257,543 *108,048 5407,49
1454.18 19417,1 251.551 299. 176 -201,062 5393,89
1522.68 18495,9 244.783 309.581 *112,015 5412,47
1501.67 18362.1 258.923 339,990 -97,4644 4971,16
1512.47 1 8226; 3 249.715 369,274 *99,0781 5110,30
1501.74 19608,3 279.419 374,719 *120.722 5330.39
1584.23 19131,4 251,736 394,568 -172,550 5555.89
1707.28 17728,3 242.151 423,095 13,2322 5887,29
1818.46 19880,5 282.935 429,774 -72.7681 6692,32
1964.72 20733,9 268.31 1 456,529 117,905 7371.80
2018.40 23347,4 323.180 494,125 *4,42798 7368.04
207J.42 25092.6 319.394 516,831 44,7258 7790.39
2203.38 25761 ;e 323.649 102.567 69.0887 5025. 13



APPENDIX 4 :

SET OF POLICIES 2, 10% deviations

YEAR GMC SALS ACCUM VSALS ANTAG
1948.00 427.609 404.360 18.2493 2 2 1 . 8 C C a •6C081°5-01
1549.00 4 C 3 . 2 4 7 382. 158 39.3379 203.336 0 .4136955-01
1950.00 3 ° 8 . 2 2 6 365.066 72.4973 144.340 -0 .7 06 6°15-0 2
1951.00 342.038 374.563 39.9717 214.270 -0 .4662665-01'
1952.00 402.423 341.524 1C0.871 196.245 -0 . 1 62970
1953.00 406.040 366.338 140.573 207.151 -0 .174177 -

195".0 0 3Q 2.9 76 333.254 2 CO.294 174.189 -0.18410° ~

1555.0C 414.524 361.90 3 232.916 311.969 0 .0 f
1956.00 518.799 441.521 310.194 4 C 5 .446 0.0 -

1957.00 485.215 432.4°8 362.C11 262.519 0 . u
1958.00 478.958 415.009 426.861 225.963 0 . u r>

1559.ac 483.052 448.491 461.422 29 3 .3 03 0.0
I960.C C 462.248 483.462 44 0.2C8 321.375 -C.3453525-0 1 2
1961.00 459.300 483.503 416.004 303.409 -0.4108055-01 ?1 ° 6 2 . 0 0 452.119 496.838 371.286 318.364 -0 .144533
1963.00 474.138 457.239 388.184 234.449 -0.15267? o

1964.DC 484.931 553.390 319.725 38 0.156 -C .5739285-01
1965.00 476.165 486.988 308.903 374.690 -0.6536005-01 >
1966.00 486.921 531.668 264.156 518.186 -0.4875035-01 •x
1967.00 482.540 563.424 183.271 569.740 -0.129418
1°68.00 503.633 568.974 114.930 598.830 -0 .5727835-01
1969.00 449.033 619.333 -55.3704 714.4=0 0 .26894 7

PR NCOEXP EXPORT SP CAPD IMPD
18.0299 211.689 433.490 47.8144 388.800 407.872 _

23.0071 175.960 379.318 52.2456 378.856 399.908 1-
2 .246 28 164.873 359.213 51.8409 307.372 342.665
23.4331 180.866 395.136 53.8119 364.231 388.197
13.7322 217.844 414.092 56.9579 395 .784 413.464
26.6297 161.594 368.784 61 .5590 364.207 388.178

A3
i/"

49.0498 5 0 .632 1 224.821 61 .4916 167.730 230.839
50.3001 88 .5833 400.552 61 .9408 344 .231 372.181 O45.6133 138.159 543.606 62 .9810 493.224 491.494
39.7632 189.638 452.156 68.9895 454.143 460.200
30.0523 169.439 395.401 71.9274 364.066 388.065 C.T

32.8343 226.185 519.488 73 .5784 468 .7°0 471. °2 7
34.7336 256.876 576.25C 79.4855 569.456 552.573 N22.5731 250.702 554.111 95.6850 653.126 619.543 -J

18.0202 280.693 599.057 11C.105 674.234 636.447 ~z
34.6239 366.445 60C.894 122.436 638.618 607.926
33.6443 418.844 799.000 138.731 864 .2C8 788.579
34.8555 446.845 821.535 149.992 820 .550 753.c38 CO
32.4154 503.319 1021.51 165.333 1048.06 935.825
24.2929 453.660 1023.40 174.250 570.153 873.451
27.4882 421.062 1019.91 199.799 1128. ce 999.884 *

83.6354 -96.6427 617.847 217.062 625 .366 600.533

INDP FIX IMPK INIM IMPC GDP n
N

836.026 6326.23 91.2321 141.052 175.567 3273.77 o
894.543 7253.27 110.804 111.534 177 .571 3376 .39 \

941.844 7235.25 98.7948 51 .2736 152 .5 = 6 3677 .53 Oc
1062.86 9799.55 141.253 80 .5804 166.363 3601 .58
1054.53 9004.15 115.671 73.9241 223.865 4161.02
1147.07 11358.4 163.703 72.3477 152 .127 4506 .02
118 C . 5 7 11735.7 145.637 62.4841 22.7173 4288 .8 7 LA

935.605 12119.6 192.572 77.7667 101.842 41°2 .99 -*

750.557 13174.1 176.210 92.9269 222.358 4137.23 n
!71 1 .140 12831.2 153.813 107.326 155.060 3981 .51 rb

CA
601.462 9867.95 122.982 155.229 105.853 3937.35
612 .264 7579.60 96.2192 169.132 206.576 3779 .4 C
509.430 6191.56 109.295 198.716 244 .562 3363.98
434.764 5100.28 86.9046 231.197 301.441 3473 .84

~rj'341 .131 5265.91 108.166 24 0.953 287.328 3573.14
.329.445 3444.21 63.1339 266.225 278.567 3732.71 -n
387.758 1495.60 52.9319 300.747 434.900 3915.82
433.754 1594.80 65.7633 314.665 373.509 4520 .2 8 (A

553.576 1660.88 52.5491 342.175 541.1C1 4962 .79 'J\
-c-

556.102 2772.08 88.7908 377.596 407.063 4941.97
558.478 3860.90 86.0185 400.059 513.8 C6 5255.08
655 .247 4441.13 84.4453 13.7197 502.368 2804 .63

564



APPENDIX 4 :

SET OF POLICIES 3, 10% variations r-

YEAR GMC SALS ACCUM VSALS ANTAG

1948.00 427.609 434.360 18.2493 221.800 ' 0 .68675 CE-01
19 49.0 0 403.247 382.158 39 .3379 203.356 0.6790926-01 -

1950.00 398.226 365.066 72 .4573 194.340 0.631 1396-01
19 5 1. G 0 342.038 374.563 39.9717 214.270 C.255628E-01
1952.C C 402.423 341.524 ICG.871 196.249 0 .2885C4E-C1
1 9 5 J . C 0 4C6.C4G 366.338 14 C .573 207.191 0 .153775E-C1 TO

1954.GG 392.976 333.254 200.294 174.189 -0 .625070E-01 J
1 9 5 5 . 0 G 414.524 381 .903 232.916 311.969 0.0 2
1956.CC 518.799 441.521 310.154 405.448 0.0
1957.GC 485.215 432.498 362.911 262.519 0.0
1556 . C G 478.958 415.005 426.861 225.963 G .0
1959.C C 483.052 448.491 461.422 293.303 O . 0
196G.C0 462.248 483.462 440.208 321.375 -0.375988E-01 o

1961.ec 4=4.300 483.503 416.004 303.409 -0 .107S28E-01
1962. GO 452.119 496.838 371.286 318.364 -0.100831
1963 . GG 474.138 457.239 388.184 234.449 -0.939696E-01
1964.G G 484.931 553.390 319.725 380.156 0.393527E-01
1965.G S 476.165 486.988 308.903 374.690 0 .651191E-G1 -

1966.GC 486.921 531.668 264.156 518.186 0.1283C6 o

1967.G 0 482.540 563.424 183.271 569.740 -0 .33206 7E-01 •X

1568.G G 50G.633 568.974 114.930 598.850 C.191431E-01 CP

1969.CG 449.033 619.333 -55.3704 714.490 0 .281424

PR NCOEXP EXPORT SP CAPD IMPD -

11.6232 24 1.708 463.509 47.8144 — 418.819 431.911
22.4034 216.756 420.114 52.2456 419.651 432.577 o

2.11028 217.208 411.548 51.8409 359.707 384.574
23.4771 243.793 458.063 53.8119 427.159 438.58 9
1 3 • 71 Q 2 281.875 478.124 56.9579 459.816 464.741 -

26.7342 228.657 435.848 61 .5590 431.271 441.882
<

49.1067 121.845 296.034 61.4916 238.943 287.866 o

C/O
50.3139 164.068 476.037 61.9408 419.716 432.629
46.0033 209.523 614.970 62.9810 564.588 548.643 §
38.4808 256.323 518.842 68.9895 520.831 513.602
29.7448 238.440 464.403 71.9274 433.068 443.321 tn

32.8262 296.809 590.112 73.5784 539.413 528.482
-x.

o

35.4244 331.006 652.381 79.4855 643.626 611.937
22.4293 334.008 637.417 95 .6850 736.432 686.258
17.6175 367.606 685.97C 110.ICS 761.147 706.947
34.6552 461.540 695.989 122.436 733.713 684. 078'
33.7339 524.051 904.207 138.731 969.415 872.828
34.7213 549.477 924.167 149.992 923.582 836.125

m
oo

32.2913 610.629 1128.81 165.333 1155.39 1021.76
24.2878 558.302 1128.04 174.250 1074.84 957.248
27.6147 525.016 1123.87 199.799 __ 12 32. 03 1083.13 *

88.0844 -46 .046 9 668.443 217.062 679.982 641 . 05 0

INDP FIX IMPK INIM IMPC GDP
N

— 816.955 — — 6326.23 — 91.2321 "163.004 17 776 7 4 ~ L7~346 4TiTo —- ■c

869.356 7434.02 113.466 142.84 1 176.270 ■ 3559.85
912.198 6859.85 91.7961 126.732 166.046 3878 .95 00

1029.83 9450.47 139.973 118.081 180.535 3796 .24
1056.80 8591.60 110.301 112.518 241 .922 4386.69
1136.13 10895.8 159.852 112.609 169.421 4745.56 \J

1137.89 11208.8 14G.002 103.762 44.1030 4514.86
Cx

888.214 11541.3 187.163 120.303 125.162 4427 .71
696.926 12567.9 170.264 136.795 241.583 4348.93 ..

652.332 12129.7 146.761 152.199 214.643 4200.66 .■ -J

538.497 9153.33 116.348 203.435 123.538 4165.56
544.262 6745.79 87.5983 218.426 222.458 3996.78
438.833 5275.33 100.556 251.027 260.354 3528.82
360. 153 4106.56 77.0894 286.067 323.099 3653.18 "U

r*

O
PT

261.713 4278.84 99.0421 296.307 310.698 3772.01
246.81 1 2376.80 52.4453 323.277 308.355 3936.83
301.270 334.038 41.7201 36 0.239 470.869 4126.50
341.973 392.899 54 .246C 374.732 407 .147 4769.79 M

vD
-J455.200 417.G44 40.5828 405.129 576 .047 5241.85

452.528 1448.92 75.9C37 444.493 436.851 5219.1 1
— 449.667 — — 2448.53 — 72.3255 469.431 541.373 — 5542.89

554.523 2 9 4 C.77 69.9014 46 .7816 524.367 2703.91

565



APPENDIX 4 :

SET OF POLICIES 3, Modified, 10% deviations
YEAR GMC SALS ACCUM VSALS ANTAG
1946. C0 427.609 404 .36 C 18.24=3 221 .800 c .6867505-01

1 = " 9 . 0 0 403.247 382.158 39 .337 = 203.358 c .5167065-01

1=50.:o 3=8 .226 365.066 72.4973 194.340 n .2023135-01

1 9 5 1 . 0 C 326.639 374.563 24 .573 2 214.270 -0 .1347065-01

19 5 2 . 2 C 394.268 341 .524 77.3171 1=6.249 -0 .8 457985 -01

1 9 "53. C D 396.870 366.338 107.84= 207.1=1 -0 .9 = 934 75-0 1

19 5 4 . 0 0 381.799 333.254 156.395 174.189 -0 .137688

1955.00 404.621 381.903 179.113 311.969 0 .0

1=56.00 515.118 441.521 252.710 405.448
n
. C

1957.00 478.949 432.498 299.161 262 .519 n • c

1958.00 463.721 415.009 347.874 225.963 0 .0

1=59.00 465.640 448.491 365.023 293.303 0 .0

1960.00 452.326 483.462 333.887 321 .375 -0 .3865805-01

1961.00 451.807 483.503 302.191 303.409 -0 .3373835-01

1962.0 0 440.002 496.838 245.355 318.364 -0 .133825

1963.00 463.569 457.239 251.685 234.44= -0 . 13757 8

1964.0 0 476.604 553.3=0 174.899 380.156 -0 .2399375-01

1=65.00 466.582 486.988 154.493 374.690 -0 .2556655-01

1966.00 478.076 531.668 ICQ. = 01 518.166 0 .8693815-02

1967.00 472.159 563.424 9.63550 569.740 -0 .104 193

1968.0" 490.308 568.974 -69.0313 598 .850 -0 .3762715-01
1969.00 433.473 61°.333 -254.891

... ..

714.4=0 o .264941

PR NCOEXP EXPORT SP CAPD IMPD

11 .6232 241.708 463.509 47.8144 418.819 431.911
22.4034 216.756 420.114 52.2456 419.651 432.577
2.11028 217.208 411.548 51 .8409 359 .707 384.574
24.5208 243.793 458.063 53.8119 427.159 438.569
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APPENDIX 4 :

SET OF POLICIES 5, Modified, 10% deviations

YEAR GMC SALS ACCUM VSALS ANTAG

1948.CO 425.744 404 .360 16.3840 221.800 0.9070525-01

1949.0: 403.560 382.158 37.7854 2 0 3 . 3 5 8 0.111114

1950.00 449.58 0 365.066 122.299 194.340 0.12313?

1951.00 475.540 374.563 223.275 214.270 0 .7 476495-01

1952 . 0 C 483.800 341.524 365.551 196.249 0 .7059595-01

1953.00 529.348 366.338 528.56C 207.191 0 .56551 55 -01

1954.0C 485.688 333.254 68C.994 174.189 -0.2011805-01

"1955 . 0 0 549.644 381.903 848.735 311.969 0 .0

1956.0 0 623.748 441.521 103C.96 405.446 0 .0

1957.00 651.832 432.498 1250.30 262.51° 0 .0

19 5.8 . 0 0 619.972 415.009 1455.26 225.963 0.0

1959.0 C 667.172 44?.us 1 1673.94 293.303 0.0

1960.00 788.003 483.462 1978.48 321.375 0 .1 172925-01

1561.CO 816.560 483.503 2311 .54 303.409 0 .1807755-0 1

1962.00 832.372 496.838 2647.37 318.364 -0 .365 34 75 -0 1

1463.00 840.867 4=7.239 3030.70 234.449 -0 .263 2=15-01

1=D4.0C 1 p 2 3 • 3 0 553.390 3500.60 380.156 0 .520 9695-0 i

1 ° 15 . 0 0 1C81.59 486.988 4095.20 374.650 0.6444315-01
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APPENDIX 5

IMPORT - SUBSTITUTION INDUSTRIALISATION, INTEGRATION - RE¬

INTEGRATION INTO THE WORLD ECONOMY, AND THE "NATIONAL

PROGRESSIVE" INDUSTRIAL BOURGEOISIE.

Though it is not our intention to discuss here at full

length the contradictory or non-contradictory character of the parallel

processes, import-substitution industrialisation and integration

re-integration into the world economy after the early thirties

Depression, the very least which ought to be said here is that these

two processes are contradictory in relation to each other, only if

the narrow perspective of 'desarrollo hacia adentro' ('inward

oriented') ideology is adopted.

There is extensive evidence showing that the industrial

bourgeoisie in 1940 was anything but nationalistic. If they supported

the imposition of high custom tariffs on imported consumer goods

(Anales del Instituto de Ingenieros, Santiago, 1939, 6, p.293; Industria,

official journal of the Industrialists' Association, September, 1956,

both quoted by Cavarozzi, 1075, pp.134, 294-5; Raul Simon, leading

member of the Association, El concepto de la industria nacional y la

proteccidn del Estado, Santiago, 1939, quoted by Ellsworth, 1945, p.131),
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at the same time, they also strongly supported the inflows of

direct foreign investment to the industrial sector, and the

raising of foreign loans by the Development Corporation, CORFO.

"In a poor country like ours, where much
remains to be done, it is an enormous
error to place difficulties in front of
foreign capital. It (foreign capital)
has produced many benefits in the copper,
iron and nitrate mines, in the railroads,
the ports, and in public works projects.
Essentially, all the capital-poor
countries should make a considerable
effort to stimulate the investment of
foreign capital in domestic enterprises
(Boletin de la Sociedad de Fomento Fabril,
SOFOFA, the Industrialists' Association,
1935, p.320, Santiago, quoted by Burbach,
1975, pp.60-1).

"There can be no development plan if a
foreign loan for 500,000,000 pesos (20
million dollars) is not obtained. If
this loan is not forthcoming, CORFO ought
to cease to exist within six months. The

foreign loan is indispensable for getting
foreign currency, and for creating new
spheres of activity, apart from the necessity
of renovating or replacing machinery"
(Industria, 1939, p.83, quoted by Burbach,
1975, p.76, and Stallings, 1975, p.148).

In 1939 a pamphlet entitled "The concept of national industry

and State protection" was published. This pamphlet soon became the

Bible of import-substitution industrialists, both for the authority

of the four co-authors, leading members of SOFOFA, and for the pro¬

tectionist points it made (Ellsworth, 1945, pp.131-3, Cavarozzi, 1975,

p.134). According to the results of research made by Burbach, by

1938 all four co-authors had strong links with foreign capital: Raul

Simon with IV. R. Grace f, Co., Rodolfo Jaramillo with Sociedad Industrial
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Pizarreno, Vicente Izquierdo with Compania Chilena de Electricidad

and American and Foreign Power Co., and Walter Muller with R.C.A.

Victor, Compania de Telefonos de Chile and I.T.T. (Burbach, 1975,

pp.63-4 and appendices). Walter Muller was president of SOFOFA

for 21 years, from 1934 to 1955, and at least on two key occasions

he openly opposed, representing the view of the majority of

industrialists, the official positions of the right-wing political

parties in Congress, Conservatives and Liberals: in 1939 he supported

the creation of the governmental Development Corporation, and in 1955

he opposed the Klein-Saks Stabilisation Plan (Stallings, 1975, pp.145,

Burbah, 1975, pp.123-4, 248, Cavarozzi, 1975, pp.293-5. Ffrench-

Davis, 1973, pp.28-9, 32-9). He also opposed the 1955 Nuevo Trato

as it was finally passed.

The complete absence of a nationalistic position in relation

to foreign capital is further confirmed by the results of research

done by Johnson in 1965. ~ Johnson used a system of interviews and a

long questionnaire with both coded and free answers, applied to a

sample of industrialists. Within the limits of this methodology, one

clear conclusion is that no more than a tiny seven per cent maintained

attitudes in relation to foreign capital which could be labelled as

nationalistic. Another conclusion is that industrialists as a social

group do not have a strong group consciousness, but they are anyway,

at least subjectively, quite apart from the landowners' class or some

financial oligarchy. This latter conclusion applies to ordinary

industrialists, but not necessarily to SOFOFA leaders or owners of

giant industrial monopolies (Johnson, 1967a, pp.151-236).
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Some authors have tried to identify a Chilean 'national

progressive' industrial bourgeoisie. It is frequent to find

industrialists supporting a nationalist position, not in relation

to foreign capital, but in relation to competitive imports of

industrial goods. These demands for state protection have been

extensively discussed above. However, this is hardly a progressive

position. The conflict between lumber and metal industrialists in

1959 (Stallings, 1975) illustrates this point. Opposite positions

arose in relation to the tariff to apply to imports of equipment for

the lumber industry. The protectionist 'national' position was

defended by metal industrialists, but the 'progressive' view was

obviously represented by the lumber industry, which enjoys large

natural comparative advantages, and could make a more efficient

allocation of scarce resources, and a positive contribution to the

balance of payments through exports. This is not an isolated example

but it rather reflects a general pattern of conflict after the early

1950's.

The search for this 'national progressive' industrial

bourgeoisie has been possibly encouraged (or, alternatively, the

belief in it has been possibly reinforced) by the analyses of foreign

investment in Chilean industry focussed only upon the period after 1960

(Bitar, 1972; Caputo and Pizarro in Pinto e_t al_. , 1972; Moyano. in

Munoz, Ed., 1972; Pacheco, 1972). While putting the emphasis only

upon the period after 1960, these analyses have possibly involuntarily

assumed that the import-substitution industrialisation prior to 1960

was in some way 'independent' or 'inward oriented'. However, the only
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figures presented by the above mentioned authors for the pre-1960

years, suggest the opposite conclusion: that is, that the volumes,

proportions and modalities of foreign investment arrivals to domestic

industry after 1960 do not represent a qualitative change in relation

to the pre-1960 period (see tables A.5.a and A.5.b).

The fundamental mistake of this position is to attempt to

identify what they call a 'national progressive' industrial bourgeoisie

in Chile in the middle of the twentieth century. As we have just

seen above, the progressive industrialist could not afford to be

nationalistic in 1940 (let alone in 1965), since industrial growth

was not possible without foreign capital and technology. And there

is no point in denying them the qualification of 'progressive'. They

are as progressive as they can be in an economy and a society with the

features of the Chilean one. They are no longer able to lead a

bourgeois-democratic revolution to destroy the privileges of a land¬

owners' oligarchy, in the sense of the seventeenth-century English

revolution or the eighteenth-century French revolution, but no

industrial bourgeoisie in the world can do that in the twentieth

century. On the other hand, a completely different pattern of

historical development, now centuries old, prevents them from building

or supporting the type of state capitalism which has been termed

'socialism' in some former colonial countries in Asia or Africa.

If Chilean industrialists keep themselves within the limits

of capitalist rationality, they have to choose between being progressive,
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which means to look for the best ways of achieving a subordinate

alliance with foreign capital, or to be nationalistic, which takes

them nowhere. The last chance of an independent, autonomous

industrial development offered by history to Chilean industrialists
I

l

occurred in the second half of the nineteenth century, but this

chance, which was already jeopardised by the particular features of

the Chilean society then (low capital formation rates, very inefficient

financial system, lack of state protection against the powerful foreign

competitors, extremely low educational and cultural levels), was

definitively swept away by the military defeat of the Balmaceda Army

during the 1891 civil war (Burbach, 1975; Jobet, 1955, Kinsbruner,

1965, Pfeiffer, 1952, Rippy and Pfeiffer, 1948, Will, 1964).

After the above discussion, it is easy to realise that the

import-substitution industrialisation process, and the integration -

re-integration to the world markets after the Depression are intrinsically

contradictory to each other only if the myths of the 'desarrollo hacia

adentro' ideology are accepted (i.e. import-substitution industrial¬

isation equals 'desarrollo hacia adentro', equals "nationalist

development, to the exclusive benefit of us the Chilean people").

The tables below suggest that, if there was a change in

foreign investment after 1960, it was of a quantitative, not qualitative,

nature.

573



TABLE A.5.a: DIRECT UNITED STATES INVESTMENT IN CHILE. BOOK

VALUE, NET CAPITAL INFLOWS, REINVESTED AND RE¬
PATRIATED PROFITS 1950 - 1967. (MILLION DOLLARS)

Period Book value
Net capital
inflows

Reinvested
Profits

Repatriated
Profits

1950-52 579 33 2 49

1953-55 642 2 5 49

1956-58 705 28 5 60

1959-61 731 7 6 67

1962-64 775 12 7 68

1965-67 851 14 12 108

Source: Caputo and Pizarro in Pinto et_ clK , 1972, table 1, p.183.

TABLE A.5,b: DISTRIBUTION OF INDUSTRIAL PATENTS ACCORDING TO THE

OWNER' NATIONALITY, 1937-1967. (PER CENT).

Year Proportion of local patents
upon total

Proportion of foreign
patents upon total

1937 34.5 65.5

1947 20.0 80.0

1958 11.0 89.0

1967 5.0 94.5

Source: Moyano in Munoz, Ed., 1972, table 1, p.162.
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